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Simulations of hadron dynamics on a 
quantum computer
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Motivation and background 

Mapping electrons and photons to qubits 

Preparing hadrons on a quantum computer 

Time evolving hadron on a quantum computer 
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Femtosecond electron diffraction has revealed how molecules re-arrange 

Probing reactions in real-time

J. Phys. Chem. B 2013, 117, 49, 15894-15902
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Hadronic processes are difficult to dissect experimentally 

Probing reactions in real-time
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u<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s <latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d <latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s <latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="G0TbfS0+QzLLBI4t00YKLkdmaYc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUG8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5LDjMw=</latexit>

?

<latexit sha1_base64="G0TbfS0+QzLLBI4t00YKLkdmaYc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUG8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5LDjMw=</latexit>

?

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s <latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
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4

Accessible through simulations 

<latexit sha1_base64="G0TbfS0+QzLLBI4t00YKLkdmaYc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUG8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5LDjMw=</latexit>

?

<latexit sha1_base64="G0TbfS0+QzLLBI4t00YKLkdmaYc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUG8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5LDjMw=</latexit>

? <latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>

s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s <latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d <latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>s

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s <latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="G0TbfS0+QzLLBI4t00YKLkdmaYc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUG8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5LDjMw=</latexit>

?

<latexit sha1_base64="G0TbfS0+QzLLBI4t00YKLkdmaYc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUG8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5LDjMw=</latexit>

?

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s <latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u
<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="379uy1SyiNCWBMWEysXlQXNgmtQ=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8mkaRuaSYY8hDL0N9y4UMStP+POvzHTzkJbDwQO59zDvTlxypk2vv/tldbWNza3ytuVnd29/YPq4VFbS6sIbRHJperGWFPOBG0ZZjjtporiJOa0E0/ucr/zRJVmUjyaaUqjBI8EGzKCjZPCUDozz2Z21q/W/Lo/B1olQUFqUKDZr36FA0lsQoUhHGvdC/zURBlWhhFOZ5XQappiMsEj2nNU4ITqKJvfPENnThmgoVTuCYPm6u9EhhOtp0nsJhNsxnrZy8X/vJ41w5soYyK1hgqyWDS0HBmJ8gLQgClKDJ86goli7lZExlhhYlxNFVdCsPzlVdK+qAdX9cuHy1rjtqijDCdwCucQwDU04B6a0AICKTzDK7x51nvx3r2PxWjJKzLH8Afe5w+92ZIo</latexit>

u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="mLj1RmCyDOhYrp3P/DvJiqAmUVg=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7AM6Q8lkMm1oJhmSjFCG/oYbF4q49Wfc+Tdm2llo64HA4Zx7uDcnTDnTxnW/ncra+sbmVnW7trO7t39QPzzqapkpQjtEcqn6IdaUM0E7hhlO+6miOAk57YWTu8LvPVGlmRSPZprSIMEjwWJGsLGS70trFtk8mg3rDbfpzoFWiVeSBpRoD+tffiRJllBhCMdaDzw3NUGOlWGE01nNzzRNMZngER1YKnBCdZDPb56hM6tEKJbKPmHQXP2dyHGi9TQJ7WSCzVgve4X4nzfITHwT5EykmaGCLBbFGUdGoqIAFDFFieFTSzBRzN6KyBgrTIytqWZL8Ja/vEq6F03vqnn5cNlo3ZZ1VOEETuEcPLiGFtxDGzpAIIVneIU3J3NenHfnYzFaccrMMfyB8/kDpASSFw==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s
<latexit sha1_base64="Dj96JhijXyqQ1LF4s6VoJbVKYLw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtovV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP5JuNAg==</latexit>u

<latexit sha1_base64="OlQqY3YZLIxt2bgUY/MluCmov9E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyteM8Q==</latexit>

d <latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s
<latexit sha1_base64="s8/qbN7E6idaeuA1LPI1k9/guPk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH4ZONAA==</latexit>s

<latexit sha1_base64="KNytKOpGzuYAqVrng08Ty6TI8nc=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxIqS6LblxWsA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OmHCmjet+O6WNza3tnfJuZW//4PCoenzS1TJVhHaI5FL1Q6wpZ4J2DDOc9hNFcRxy2gund7nfe6JKMykezSyhQYzHgkWMYGMl35fWzLOZng+rNbfuLoDWiVeQGhRoD6tf/kiSNKbCEI61HnhuYoIMK8MIp/OKn2qaYDLFYzqwVOCY6iBb3DxHF1YZoUgq+4RBC/V3IsOx1rM4tJMxNhO96uXif94gNdFNkDGRpIYKslwUpRwZifIC0IgpSgyfWYKJYvZWRCZYYWJsTRVbgrf65XXSvap7zXrjoVFr3RZ1lOEMzuESPLiGFtxDGzpAIIFneIU3J3VenHfnYzlacorMKfyB8/kDus+SJg==</latexit>

s

<latexit sha1_base64="Tfmn67DE0vXybse5FOHeK5t3SaA=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlE1GXRjcuK9gFNLJPJtB06mYSZiVhCfsWNC0Xc+iPu/BunbRbaemDgcM693DMnSDhT2nG+rdLK6tr6RnmzsrW9s7tn71fbKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gnG11O/80ilYrG415OE+hEeCjZgBGsj9e2qx4RGoZcohuhDxtBd3rdrTt2ZAS0TtyA1KNDs219eGJM0okITjpXquU6i/QxLzQinecVLFU0wGeMh7RkqcESVn82y5+jYKCEaxNI8k2Sm/t7IcKTUJArMZIT1SC16U/E/r5fqwaWfMZGkmgoyPzRIOdIxmhaBQiYp0XxiCCaSmayIjLDERJu6KqYEd/HLy6R9WnfP62e3Z7XGVVFHGQ7hCE7AhQtowA00oQUEnuAZXuHNyq0X6936mI+WrGLnAP7A+vwBQbOT8g==</latexit>Z
d eiS



Lattice QCD on classical computers

<latexit sha1_base64="lCtfqHF44uFVN09CEC0cVKzTJ3w="></latexit>

ZE =

Z
d d †dAµ e�SE

Lattice QCD has been very successful  
calculating static quantities 
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Lattice QCD on classical computers

<latexit sha1_base64="lCtfqHF44uFVN09CEC0cVKzTJ3w="></latexit>

ZE =

Z
d d †dAµ e�SE

Lattice QCD has been very successful  
calculating static quantities 

<latexit sha1_base64="eBuqSrWNkXh6e2T2ZWaXHab0VJo=">AAACGHicbVC7TsMwFHXKq5RXgZHFokJiKgmqgAWpwMJYBH2IJq0c57a16jxkO0hVlM9g4VdYGECItRt/g9tmgJYjWT46517de48bcSaVaX4buaXlldW1/HphY3Nre6e4u9eQYSwo1GnIQ9FyiQTOAqgrpji0IgHEdzk03eHNxG8+gZAsDB7UKALHJ/2A9RglSkvd4snjpc0ChT07kgx7ePJ1Etsj/T6IVAtX3cT24xRDJ2H4Pu0WS2bZnAIvEisjJZSh1i2ObS+ksQ+BopxI2bbMSDkJEYpRDmnBjiVEhA5JH9qaBsQH6STTw1J8pBUP90Khn15yqv7uSIgv5ch3daVP1EDOexPxP68dq96Fk7AgihUEdDaoF3OsQjxJCXtMAFV8pAmhguldMR0QQajSWRZ0CNb8yYukcVq2zsqVu0qpep3FkUcH6BAdIwudoyq6RTVURxQ9o1f0jj6MF+PN+DS+ZqU5I+vZR39gjH8Ap0yfjQ==</latexit>

Z =

Z
d d †dAµe

iS

Simulations in Minkowski space 
encounter the “sign problem” 

5



Emulate QCD on a system of highly controllable qubits 

IBM Research, Flickr

Lattice QCD on quantum computers

Quantum mechanics naturally 
evolves in Minkowski space 

6

<latexit sha1_base64="fYJUzAcvneWWNnO63KjdSo9lr9w=">AAACEXicbVA9SwNBEN3zM8avqKXNYhBiYbgTiTZCMBaWCuYDcjHsbSbJkr0PdufEcNxfsPGv2FgoYmtn579xE1No4oOBx3szzMzzIik02vaXNTe/sLi0nFnJrq6tb2zmtrZrOowVhyoPZagaHtMgRQBVFCihESlgvieh7g0qI79+B0qLMLjBYQQtn/UC0RWcoZHauUK1gAfUpWem4DY5FNTtM0wu03biItxjcl25SFOKaTuXt4v2GHSWOBOSJxNctXOfbifksQ8Bcsm0bjp2hK2EKRRcQpp1Yw0R4wPWg6ahAfNBt5LxRyndN0qHdkNlKkA6Vn9PJMzXeuh7ptNn2NfT3kj8z2vG2D1tJSKIYoSA/yzqxpJiSEfx0I5QwFEODWFcCXMr5X2mGEcTYtaE4Ey/PEtqR0WnVCxdH+fL55M4MmSX7JECccgJKZNLckWqhJMH8kReyKv1aD1bb9b7T+ucNZnZIX9gfXwDDDWb+w==</latexit>

U(t) = e�iĤQCDt



A quantum computer is a highly controllable quantum system

IBM Research, Flickr

More gates = more device errors 

<latexit sha1_base64="b1eQ5b5xDlfVAUBGo2GLuA9aEp8=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELxwhkUcCGzI7NDAyO7uZmTUhG77AiweN8eonefNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeT+7nffkKleSQfzDRGP6QjyYecUWOlRq1fLLlldwGyTryMlCBDvV/86g0iloQoDRNU667nxsZPqTKcCZwVeonGmLIJHWHXUklD1H66OHRGLqwyIMNI2ZKGLNTfEykNtZ6Gge0MqRnrVW8u/ud1EzO89VMu48SgZMtFw0QQE5H512TAFTIjppZQpri9lbAxVZQZm03BhuCtvrxOWldlr1KuNK5L1bssjjycwTlcggc3UIUa1KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AKELjNc=</latexit>

H

<latexit sha1_base64="bbCpaPFk9NYXxMBoqehGvELV46w=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx7xwSPChswODUyYnd3MzJqQDZ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR9dRvPqHSPJIPZhyjH9KB5H3OqLHS/V33sVssuWV3BrJMvIyUIEOtW/zq9CKWhCgNE1TrtufGxk+pMpwJnBQ6icaYshEdYNtSSUPUfjo7dUJOrNIj/UjZkobM1N8TKQ21HoeB7QypGepFbyr+57UT07/0Uy7jxKBk80X9RBATkenfpMcVMiPGllCmuL2VsCFVlBmbTsGG4C2+vEwaZ2WvUq7cnpeqV1kceTiCYzgFDy6gCjdQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBE4KNrg==</latexit>

RZ
<latexit sha1_base64="gfzNxJ0+eRGHm8be0D1Q1dZgTKg=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls1mki7d7IbdjVBCf4YXD4p49dd489+4bXPQ1gcDj/dmmJkXpJxp47rfzsrq2vrGZmmrvL2zu7dfOThsa5kpCi0quVTdgGjgTEDLMMOhmyogScChE4xupn7nCZRmUjyYcQp+QmLBIkaJsVLv/jHvhySOQU0Glapbc2fAy8QrSBUVaA4qX/1Q0iwBYSgnWvc8NzV+TpRhlMOk3M80pISOSAw9SwVJQPv57OQJPrVKiCOpbAmDZ+rviZwkWo+TwHYmxAz1ojcV//N6mYmu/JyJNDMg6HxRlHFsJJ7+j0OmgBo+toRQxeytmA6JItTYlMo2BG/x5WXSPq959Vr97qLauC7iKKFjdILOkIcuUQPdoiZqIYokekav6M0xzovz7nzMW1ecYuYI/YHz+QNzE5Fi</latexit>

S†
<latexit sha1_base64="ozUbWcublau1hHNKHi7tBOhxdu0=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHoxWN85AHJEmYns8mQ2dllplcISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9cS1EbF6xHHC/YgOlAgFo2ilh/teu1cquxV3BrJMvJyUIUe9V/rq9mOWRlwhk9SYjucm6GdUo2CST4rd1PCEshEd8I6likbc+Nns1Ak5tUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophld+JlSSIldsvihMJcGYTP8mfaE5Qzm2hDIt7K2EDammDG06RRuCt/jyMmmeV7xqpXp3Ua5d53EU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8Qeo2s</latexit>

RX

<latexit sha1_base64="+rQQXm/w7Q/WwFSvcE3t0TPIAp0=">AAAB/3icbVA9SwNBEJ3zM8avU8HGZjEIVuFOJFoGbSwjmA/IHWFvs5cs2ds9dveUEFP4V2wsFLH1b9j5b9wkV2jig4HHezPMzItSzrTxvG9naXlldW29sFHc3Nre2XX39htaZorQOpFcqlaENeVM0LphhtNWqihOIk6b0eB64jfvqdJMijszTGmY4J5gMSPYWKnjHgbWNSjIUqyUfECBwqLHaccteWVvCrRI/JyUIEet434FXUmyhApDONa67XupCUdYGUY4HReDTNMUkwHu0balAidUh6Pp/WN0YpUuiqWyJQyaqr8nRjjRephEtjPBpq/nvYn4n9fOTHwZjphIM0MFmS2KM46MRJMwUJcpSgwfWoKJYvZWRPpYYWJsZEUbgj//8iJpnJX9Srlye16qXuVxFOAIjuEUfLiAKtxADepA4BGe4RXenCfnxXl3PmatS04+cwB/4Hz+AB+MljA=</latexit>

| "i
<latexit sha1_base64="+rQQXm/w7Q/WwFSvcE3t0TPIAp0=">AAAB/3icbVA9SwNBEJ3zM8avU8HGZjEIVuFOJFoGbSwjmA/IHWFvs5cs2ds9dveUEFP4V2wsFLH1b9j5b9wkV2jig4HHezPMzItSzrTxvG9naXlldW29sFHc3Nre2XX39htaZorQOpFcqlaENeVM0LphhtNWqihOIk6b0eB64jfvqdJMijszTGmY4J5gMSPYWKnjHgbWNSjIUqyUfECBwqLHaccteWVvCrRI/JyUIEet434FXUmyhApDONa67XupCUdYGUY4HReDTNMUkwHu0balAidUh6Pp/WN0YpUuiqWyJQyaqr8nRjjRephEtjPBpq/nvYn4n9fOTHwZjphIM0MFmS2KM46MRJMwUJcpSgwfWoKJYvZWRPpYYWJsZEUbgj//8iJpnJX9Srlye16qXuVxFOAIjuEUfLiAKtxADepA4BGe4RXenCfnxXl3PmatS04+cwB/4Hz+AB+MljA=</latexit>

| "i
<latexit sha1_base64="+rQQXm/w7Q/WwFSvcE3t0TPIAp0=">AAAB/3icbVA9SwNBEJ3zM8avU8HGZjEIVuFOJFoGbSwjmA/IHWFvs5cs2ds9dveUEFP4V2wsFLH1b9j5b9wkV2jig4HHezPMzItSzrTxvG9naXlldW29sFHc3Nre2XX39htaZorQOpFcqlaENeVM0LphhtNWqihOIk6b0eB64jfvqdJMijszTGmY4J5gMSPYWKnjHgbWNSjIUqyUfECBwqLHaccteWVvCrRI/JyUIEet434FXUmyhApDONa67XupCUdYGUY4HReDTNMUkwHu0balAidUh6Pp/WN0YpUuiqWyJQyaqr8nRjjRephEtjPBpq/nvYn4n9fOTHwZjphIM0MFmS2KM46MRJMwUJcpSgwfWoKJYvZWRPpYYWJsZEUbgj//8iJpnJX9Srlye16qXuVxFOAIjuEUfLiAKtxADepA4BGe4RXenCfnxXl3PmatS04+cwB/4Hz+AB+MljA=</latexit>

| "i
<latexit sha1_base64="+rQQXm/w7Q/WwFSvcE3t0TPIAp0=">AAAB/3icbVA9SwNBEJ3zM8avU8HGZjEIVuFOJFoGbSwjmA/IHWFvs5cs2ds9dveUEFP4V2wsFLH1b9j5b9wkV2jig4HHezPMzItSzrTxvG9naXlldW29sFHc3Nre2XX39htaZorQOpFcqlaENeVM0LphhtNWqihOIk6b0eB64jfvqdJMijszTGmY4J5gMSPYWKnjHgbWNSjIUqyUfECBwqLHaccteWVvCrRI/JyUIEet434FXUmyhApDONa67XupCUdYGUY4HReDTNMUkwHu0balAidUh6Pp/WN0YpUuiqWyJQyaqr8nRjjRephEtjPBpq/nvYn4n9fOTHwZjphIM0MFmS2KM46MRJMwUJcpSgwfWoKJYvZWRPpYYWJsZEUbgj//8iJpnJX9Srlye16qXuVxFOAIjuEUfLiAKtxADepA4BGe4RXenCfnxXl3PmatS04+cwB/4Hz+AB+MljA=</latexit>

| "i

7



Quantum computers are rapidly improving!
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Quantum computers are rapidly improving!

Towards QCD, I will discuss work on the Schwinger model 

• QED in 1+1D: also a confining gauge theory with “hadrons”

8

Atas et. al Nat Commun 12, 6499 (2021)

Martinez et. al Nature 534, 516–519 (2016)Kokail et. al Nature 569, 355–360 (2019)

Klco et. al Phys. Rev. A 98, 032331
Ciavarella et. al Phys. Rev. D 103, 094501 Surace et. al Phys. Rev. X 10, 021041



Goal: to simulate hadron dynamics on a quantum computer
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<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

1. Prepare the initial state

<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi

2. Time evolve

,
<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W

P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�

0. Map the Hilbert space onto qubits
<latexit sha1_base64="+mkNQbDWq+gC2JX2N9rgZqwDlfg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2rVk02wbmmS3SVYoS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4eNXWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRjczv/VElWaRfDCTmPoCDyQLGcHGSu2uZgJVHu96xZJbdudAq8TLSAky1HvFr24/Iomg0hCOte54bmz8FCvDCKfTQjfRNMZkhAe0Y6nEgmo/nd87RWdW6aMwUrakQXP190SKhdYTEdhOgc1QL3sz8T+vk5jwyk+ZjBNDJVksChOOTIRmz6M+U5QYPrEEE8XsrYgMscLE2IgKNgRv+eVV0qyUvWq5en9Rql1nceThBE7hHDy4hBrcQh0aQIDDM7zCmzN2Xpx352PRmnOymWP4A+fzBz/Bj3g=</latexit>

⇠ 2N
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<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�

0. Map the Hilbert space onto qubits

Goal: to simulate hadron dynamics on a quantum computer

<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

1. Prepare the initial state

<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi

2. Time evolve

,
<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W

P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

,

<latexit sha1_base64="+mkNQbDWq+gC2JX2N9rgZqwDlfg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2rVk02wbmmS3SVYoS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4eNXWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRjczv/VElWaRfDCTmPoCDyQLGcHGSu2uZgJVHu96xZJbdudAq8TLSAky1HvFr24/Iomg0hCOte54bmz8FCvDCKfTQjfRNMZkhAe0Y6nEgmo/nd87RWdW6aMwUrakQXP190SKhdYTEdhOgc1QL3sz8T+vk5jwyk+ZjBNDJVksChOOTIRmz6M+U5QYPrEEE8XsrYgMscLE2IgKNgRv+eVV0qyUvWq5en9Rql1nceThBE7hHDy4hBrcQh0aQIDDM7zCmzN2Xpx352PRmnOymWP4A+fzBz/Bj3g=</latexit>

⇠ 2N



The Schwinger model on a staggered lattice

<latexit sha1_base64="+nJI2n4tFVmB8lBuCXupEKBTgyQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GU/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju9zvPHFtRKIecZJyP6ZDJSLBKFqp02dhgqYyqNbcujsHWSVeQWpQoDmofvXDhGUxV8gkNabnuSn6U6pRMMlnlX5meErZmA55z1JFY2786fzcGTmzSkiiRNtSSObq74kpjY2ZxIHtjCmOzLKXi/95vQyjG38qVJohV2yxKMokwYTkv5NQaM5QTiyhTAt7K2EjqilDm1Aegrf88ippX9S9q/rlw2WtcVvEUYYTOIVz8OAaGnAPTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/59SPTA==</latexit>· · ·
<latexit sha1_base64="InoRkaZnbgWvjB240NTkIJJuwuI=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf65YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU19jvY=</latexit>

 0
<latexit sha1_base64="yKECDTxfj8IDAakpMdmybavwims=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf75YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU8Bjvc=</latexit>

 1
<latexit sha1_base64="UkrSs9PgDKHPb/BniXeB/E6Fyic=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KrulqMeiF48V7Ae0S8mm2TY2m4QkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMyLFGfG+v63t7a+sbm1Xdgp7u7tHxyWjo5bRqaa0CaRXOpOhA3lTNCmZZbTjtIUJxGn7Wh8O/PbT1QbJsWDnSgaJngoWMwItk5q9ZRh/Wq/VPYr/hxolQQ5KUOORr/01RtIkiZUWMKxMd3AVzbMsLaMcDot9lJDFSZjPKRdRwVOqAmz+bVTdO6UAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6joQgiWX14lrWoluKzU7mvl+k0eRwFO4QwuIIArqMMdNKAJBB7hGV7hzZPei/fufSxa17x85gT+wPv8AVCFjvg=</latexit>

 2
<latexit sha1_base64="Ny6Y4P4rfisA7Bon+u7IP9I2i6g=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RESvVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5c3z5DWS8I0c3Et/1yxa7aM6Bl4uSkAjmafvmr149JGlGhCcdKdR070V6GpWaE00mplyqaYDLCA9o1VOCIKi+bXT1BJ0bpozCWpoRGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIeXXsZEkmoqyHxRmHKkYzSNAPWZpETzsSGYSGZuRWSIJSbaBFUyITiLLy+T1nnVqVfrd7VK4yqPowhHcAyn4MAFNOAWmuACAQnP8Apv1pP1Yr1bH/PWgpXPHMIfWJ8/oI6RUQ==</latexit>

U0,E0
<latexit sha1_base64="zGnWy9z8G3HRWUFk9/cANSVX9bo=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RESvVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5c3zlDWS8I0c3Ed/xyxa7aM6Bl4uSkAjmafvmr149JGlGhCcdKdR070V6GpWaE00mplyqaYDLCA9o1VOCIKi+bXT1BJ0bpozCWpoRGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIeXXsZEkmoqyHxRmHKkYzSNAPWZpETzsSGYSGZuRWSIJSbaBFUyITiLLy+T1nnVqVfrd7VK4yqPowhHcAyn4MAFNOAWmuACAQnP8Apv1pP1Yr1bH/PWgpXPHMIfWJ8/o6GRUw==</latexit>

U1,E1
<latexit sha1_base64="KaXWMAEr6LwrIB9WgV0WN9vETGc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkSPVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5cv3aGsl4QopuJX/PLFbtqz4CWiZOTCuRo+uWvXj8maUSFJhwr1XXsRHsZlpoRTielXqpogskID2jXUIEjqrxsdvUEnRilj8JYmhIazdTfExmOlBpHgemMsB6qRW8q/ud1Ux1eehkTSaqpIPNFYcqRjtE0AtRnkhLNx4ZgIpm5FZEhlphoE1TJhOAsvrxMWrWqU6/W784rjas8jiIcwTGcggMX0IBbaIILBCQ8wyu8WU/Wi/VufcxbC1Y+cwh/YH3+AKa0kVU=</latexit>

U2,E2

<latexit sha1_base64="ygk7ZarEaJzcl8XBfbrPodht3xM=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV2V6rHoxWMF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0O/VbT0wbruSDHScsiMlA8ohTYp3U7CaG9y56pbJX8WbAy8TPSRly1Hulr25f0TRm0lJBjOn4XmKDjGjLqWCTYjc1LCF0RAas46gkMTNBNrt2gk+d0seR0q6kxTP190RGYmPGceg6Y2KHZtGbiv95ndRG10HGZZJaJul8UZQKbBWevo77XDNqxdgRQjV3t2I6JJpQ6wIquhD8xZeXSfO84lcr1fvLcu0mj6MAx3ACZ+DDFdTgDurQAAqP8Ayv8IYUekHv6GPeuoLymSP4A/T5A1Ktjvs=</latexit>

 3

Lattice of size     with electrons (positrons) on even (odd) numbered sites 
10

<latexit sha1_base64="7bjnuzxu8FdLbA3W1itetPSOaU0="></latexit>
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<latexit sha1_base64="28/uzsCZwqXsP3SsDQQrfjDcNgQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0i01h6LXjxJC/YD2lA22027drMJuxuhhP4CLx4U8epP8ua/cdsG1OqDgcd7M8zM82POlHacTyu3srq2vpHfLGxt7+zuFfcPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9czv/1ApWKRuNOTmHohHgoWMIK1kRq3/WLJscuV6nn1Ajm2M8c3cTNSggz1fvGjN4hIElKhCcdKdV0n1l6KpWaE02mhlygaYzLGQ9o1VOCQKi+dHzpFJ0YZoCCSpoRGc/XnRIpDpSahbzpDrEdq2ZuJ/3ndRAdVL2UiTjQVZLEoSDjSEZp9jQZMUqL5xBBMJDO3IjLCEhNtsimYENzll/+S1pntVuxKo1yqXWVx5OEIjuEUXLiEGtxAHZpAgMIjPMOLdW89Wa/W26I1Z2Uzh/AL1vsX3IeM/w==</latexit>

N



Lattice of size     with electrons (positrons) on even (odd) numbered sites 

<latexit sha1_base64="+nJI2n4tFVmB8lBuCXupEKBTgyQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GU/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju9zvPHFtRKIecZJyP6ZDJSLBKFqp02dhgqYyqNbcujsHWSVeQWpQoDmofvXDhGUxV8gkNabnuSn6U6pRMMlnlX5meErZmA55z1JFY2786fzcGTmzSkiiRNtSSObq74kpjY2ZxIHtjCmOzLKXi/95vQyjG38qVJohV2yxKMokwYTkv5NQaM5QTiyhTAt7K2EjqilDm1Aegrf88ippX9S9q/rlw2WtcVvEUYYTOIVz8OAaGnAPTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/59SPTA==</latexit>· · ·
<latexit sha1_base64="InoRkaZnbgWvjB240NTkIJJuwuI=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf65YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU19jvY=</latexit>

 0
<latexit sha1_base64="yKECDTxfj8IDAakpMdmybavwims=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf75YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU8Bjvc=</latexit>

 1
<latexit sha1_base64="UkrSs9PgDKHPb/BniXeB/E6Fyic=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KrulqMeiF48V7Ae0S8mm2TY2m4QkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMyLFGfG+v63t7a+sbm1Xdgp7u7tHxyWjo5bRqaa0CaRXOpOhA3lTNCmZZbTjtIUJxGn7Wh8O/PbT1QbJsWDnSgaJngoWMwItk5q9ZRh/Wq/VPYr/hxolQQ5KUOORr/01RtIkiZUWMKxMd3AVzbMsLaMcDot9lJDFSZjPKRdRwVOqAmz+bVTdO6UAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6joQgiWX14lrWoluKzU7mvl+k0eRwFO4QwuIIArqMMdNKAJBB7hGV7hzZPei/fufSxa17x85gT+wPv8AVCFjvg=</latexit>

 2
<latexit sha1_base64="Ny6Y4P4rfisA7Bon+u7IP9I2i6g=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RESvVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5c3z5DWS8I0c3Et/1yxa7aM6Bl4uSkAjmafvmr149JGlGhCcdKdR070V6GpWaE00mplyqaYDLCA9o1VOCIKi+bXT1BJ0bpozCWpoRGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIeXXsZEkmoqyHxRmHKkYzSNAPWZpETzsSGYSGZuRWSIJSbaBFUyITiLLy+T1nnVqVfrd7VK4yqPowhHcAyn4MAFNOAWmuACAQnP8Apv1pP1Yr1bH/PWgpXPHMIfWJ8/oI6RUQ==</latexit>

U0,E0
<latexit sha1_base64="zGnWy9z8G3HRWUFk9/cANSVX9bo=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RESvVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5c3zlDWS8I0c3Ed/xyxa7aM6Bl4uSkAjmafvmr149JGlGhCcdKdR070V6GpWaE00mplyqaYDLCA9o1VOCIKi+bXT1BJ0bpozCWpoRGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIeXXsZEkmoqyHxRmHKkYzSNAPWZpETzsSGYSGZuRWSIJSbaBFUyITiLLy+T1nnVqVfrd7VK4yqPowhHcAyn4MAFNOAWmuACAQnP8Apv1pP1Yr1bH/PWgpXPHMIfWJ8/o6GRUw==</latexit>

U1,E1
<latexit sha1_base64="KaXWMAEr6LwrIB9WgV0WN9vETGc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkSPVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5cv3aGsl4QopuJX/PLFbtqz4CWiZOTCuRo+uWvXj8maUSFJhwr1XXsRHsZlpoRTielXqpogskID2jXUIEjqrxsdvUEnRilj8JYmhIazdTfExmOlBpHgemMsB6qRW8q/ud1Ux1eehkTSaqpIPNFYcqRjtE0AtRnkhLNx4ZgIpm5FZEhlphoE1TJhOAsvrxMWrWqU6/W784rjas8jiIcwTGcggMX0IBbaIILBCQ8wyu8WU/Wi/VufcxbC1Y+cwh/YH3+AKa0kVU=</latexit>

U2,E2

<latexit sha1_base64="ygk7ZarEaJzcl8XBfbrPodht3xM=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV2V6rHoxWMF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0O/VbT0wbruSDHScsiMlA8ohTYp3U7CaG9y56pbJX8WbAy8TPSRly1Hulr25f0TRm0lJBjOn4XmKDjGjLqWCTYjc1LCF0RAas46gkMTNBNrt2gk+d0seR0q6kxTP190RGYmPGceg6Y2KHZtGbiv95ndRG10HGZZJaJul8UZQKbBWevo77XDNqxdgRQjV3t2I6JJpQ6wIquhD8xZeXSfO84lcr1fvLcu0mj6MAx3ACZ+DDFdTgDurQAAqP8Ayv8IYUekHv6GPeuoLymSP4A/T5A1Ktjvs=</latexit>

 3

Kinetic “hopping” Mass Electric 

The Schwinger model on a staggered lattice

10

<latexit sha1_base64="7bjnuzxu8FdLbA3W1itetPSOaU0="></latexit>

ĤKS = m

N�1X

n=0

(�1)n †
n n +

1

2

N�2X
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�
 
†
nUn n+1 + h.c.

�
+

g
2

2

N�2X

n=0

|En|2

<latexit sha1_base64="28/uzsCZwqXsP3SsDQQrfjDcNgQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0i01h6LXjxJC/YD2lA22027drMJuxuhhP4CLx4U8epP8ua/cdsG1OqDgcd7M8zM82POlHacTyu3srq2vpHfLGxt7+zuFfcPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9czv/1ApWKRuNOTmHohHgoWMIK1kRq3/WLJscuV6nn1Ajm2M8c3cTNSggz1fvGjN4hIElKhCcdKdV0n1l6KpWaE02mhlygaYzLGQ9o1VOCQKi+dHzpFJ0YZoCCSpoRGc/XnRIpDpSahbzpDrEdq2ZuJ/3ndRAdVL2UiTjQVZLEoSDjSEZp9jQZMUqL5xBBMJDO3IjLCEhNtsimYENzll/+S1pntVuxKo1yqXWVx5OEIjuEUXLiEGtxAHZpAgMIjPMOLdW89Wa/W26I1Z2Uzh/AL1vsX3IeM/w==</latexit>

N



<latexit sha1_base64="+nJI2n4tFVmB8lBuCXupEKBTgyQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GU/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju9zvPHFtRKIecZJyP6ZDJSLBKFqp02dhgqYyqNbcujsHWSVeQWpQoDmofvXDhGUxV8gkNabnuSn6U6pRMMlnlX5meErZmA55z1JFY2786fzcGTmzSkiiRNtSSObq74kpjY2ZxIHtjCmOzLKXi/95vQyjG38qVJohV2yxKMokwYTkv5NQaM5QTiyhTAt7K2EjqilDm1Aegrf88ippX9S9q/rlw2WtcVvEUYYTOIVz8OAaGnAPTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/59SPTA==</latexit>· · ·
<latexit sha1_base64="InoRkaZnbgWvjB240NTkIJJuwuI=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf65YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU19jvY=</latexit>

 0
<latexit sha1_base64="yKECDTxfj8IDAakpMdmybavwims=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf75YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU8Bjvc=</latexit>

 1
<latexit sha1_base64="UkrSs9PgDKHPb/BniXeB/E6Fyic=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KrulqMeiF48V7Ae0S8mm2TY2m4QkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMyLFGfG+v63t7a+sbm1Xdgp7u7tHxyWjo5bRqaa0CaRXOpOhA3lTNCmZZbTjtIUJxGn7Wh8O/PbT1QbJsWDnSgaJngoWMwItk5q9ZRh/Wq/VPYr/hxolQQ5KUOORr/01RtIkiZUWMKxMd3AVzbMsLaMcDot9lJDFSZjPKRdRwVOqAmz+bVTdO6UAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6joQgiWX14lrWoluKzU7mvl+k0eRwFO4QwuIIArqMMdNKAJBB7hGV7hzZPei/fufSxa17x85gT+wPv8AVCFjvg=</latexit>

 2
<latexit sha1_base64="Ny6Y4P4rfisA7Bon+u7IP9I2i6g=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RESvVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5c3z5DWS8I0c3Et/1yxa7aM6Bl4uSkAjmafvmr149JGlGhCcdKdR070V6GpWaE00mplyqaYDLCA9o1VOCIKi+bXT1BJ0bpozCWpoRGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIeXXsZEkmoqyHxRmHKkYzSNAPWZpETzsSGYSGZuRWSIJSbaBFUyITiLLy+T1nnVqVfrd7VK4yqPowhHcAyn4MAFNOAWmuACAQnP8Apv1pP1Yr1bH/PWgpXPHMIfWJ8/oI6RUQ==</latexit>

U0,E0
<latexit sha1_base64="zGnWy9z8G3HRWUFk9/cANSVX9bo=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5RESvVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5c3zlDWS8I0c3Ed/xyxa7aM6Bl4uSkAjmafvmr149JGlGhCcdKdR070V6GpWaE00mplyqaYDLCA9o1VOCIKi+bXT1BJ0bpozCWpoRGM/X3RIYjpcZRYDojrIdq0ZuK/3ndVIeXXsZEkmoqyHxRmHKkYzSNAPWZpETzsSGYSGZuRWSIJSbaBFUyITiLLy+T1nnVqVfrd7VK4yqPowhHcAyn4MAFNOAWmuACAQnP8Apv1pP1Yr1bH/PWgpXPHMIfWJ8/o6GRUw==</latexit>

U1,E1
<latexit sha1_base64="KaXWMAEr6LwrIB9WgV0WN9vETGc=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkSPVYFMFjBdMW2hg22027dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0PBh7vzTAzL0g4U9q2v63Cyura+kZxs7S1vbO7V94/aKk4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORtdTv/1IpWKxuNfjhHoRHggWMoK1kR5cv3aGsl4QopuJX/PLFbtqz4CWiZOTCuRo+uWvXj8maUSFJhwr1XXsRHsZlpoRTielXqpogskID2jXUIEjqrxsdvUEnRilj8JYmhIazdTfExmOlBpHgemMsB6qRW8q/ud1Ux1eehkTSaqpIPNFYcqRjtE0AtRnkhLNx4ZgIpm5FZEhlphoE1TJhOAsvrxMWrWqU6/W784rjas8jiIcwTGcggMX0IBbaIILBCQ8wyu8WU/Wi/VufcxbC1Y+cwh/YH3+AKa0kVU=</latexit>

U2,E2

<latexit sha1_base64="ygk7ZarEaJzcl8XBfbrPodht3xM=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV2V6rHoxWMF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0O/VbT0wbruSDHScsiMlA8ohTYp3U7CaG9y56pbJX8WbAy8TPSRly1Hulr25f0TRm0lJBjOn4XmKDjGjLqWCTYjc1LCF0RAas46gkMTNBNrt2gk+d0seR0q6kxTP190RGYmPGceg6Y2KHZtGbiv95ndRG10HGZZJaJul8UZQKbBWevo77XDNqxdgRQjV3t2I6JJpQ6wIquhD8xZeXSfO84lcr1fvLcu0mj6MAx3ACZ+DDFdTgDurQAAqP8Ayv8IYUekHv6GPeuoLymSP4A/T5A1Ktjvs=</latexit>

 3

In 1+1D the photon is not dynamical and can be removed

Kinetic “hopping” Mass 

The Schwinger model on a staggered lattice

Electric 

10

<latexit sha1_base64="7bjnuzxu8FdLbA3W1itetPSOaU0="></latexit>
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11

The Schwinger model on a staggered lattice

<latexit sha1_base64="+nJI2n4tFVmB8lBuCXupEKBTgyQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GU/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju9zvPHFtRKIecZJyP6ZDJSLBKFqp02dhgqYyqNbcujsHWSVeQWpQoDmofvXDhGUxV8gkNabnuSn6U6pRMMlnlX5meErZmA55z1JFY2786fzcGTmzSkiiRNtSSObq74kpjY2ZxIHtjCmOzLKXi/95vQyjG38qVJohV2yxKMokwYTkv5NQaM5QTiyhTAt7K2EjqilDm1Aegrf88ippX9S9q/rlw2WtcVvEUYYTOIVz8OAaGnAPTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/59SPTA==</latexit>· · ·
<latexit sha1_base64="InoRkaZnbgWvjB240NTkIJJuwuI=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf65YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU19jvY=</latexit>

 0
<latexit sha1_base64="yKECDTxfj8IDAakpMdmybavwims=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21sNlmSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61jEo1ZU2qhNKdkBgmuGRNy61gnUQzEoeCtcPx7cxvPzFtuJIPdpKwICZDySNOiXVSq5cY3vf75YpX9ebAq8TPSQVyNPrlr95A0TRm0lJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gkMTNBNr92is+cMsCR0q6kxXP190RGYmMmceg6Y2JHZtmbif953dRG10HGZZJaJuliUZQKbBWevY4HXDNqxcQRQjV3t2I6IppQ6wIquRD85ZdXSeui6l9Wa/e1Sv0mj6MIJ3AK5+DDFdThDhrQBAqP8Ayv8IYUekHv6GPRWkD5zDH8Afr8AU8Bjvc=</latexit>

 1
<latexit sha1_base64="UkrSs9PgDKHPb/BniXeB/E6Fyic=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KrulqMeiF48V7Ae0S8mm2TY2m4QkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMyLFGfG+v63t7a+sbm1Xdgp7u7tHxyWjo5bRqaa0CaRXOpOhA3lTNCmZZbTjtIUJxGn7Wh8O/PbT1QbJsWDnSgaJngoWMwItk5q9ZRh/Wq/VPYr/hxolQQ5KUOORr/01RtIkiZUWMKxMd3AVzbMsLaMcDot9lJDFSZjPKRdRwVOqAmz+bVTdO6UAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6joQgiWX14lrWoluKzU7mvl+k0eRwFO4QwuIIArqMMdNKAJBB7hGV7hzZPei/fufSxa17x85gT+wPv8AVCFjvg=</latexit>

 2
<latexit sha1_base64="ygk7ZarEaJzcl8XBfbrPodht3xM=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV2V6rHoxWMF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0O/VbT0wbruSDHScsiMlA8ohTYp3U7CaG9y56pbJX8WbAy8TPSRly1Hulr25f0TRm0lJBjOn4XmKDjGjLqWCTYjc1LCF0RAas46gkMTNBNrt2gk+d0seR0q6kxTP190RGYmPGceg6Y2KHZtGbiv95ndRG10HGZZJaJul8UZQKbBWevo77XDNqxdgRQjV3t2I6JJpQ6wIquhD8xZeXSfO84lcr1fvLcu0mj6MAx3ACZ+DDFdTgDurQAAqP8Ayv8IYUekHv6GPeuoLymSP4A/T5A1Ktjvs=</latexit>

 3

No parallel transporter Coulomb potential 

A lattice of     interacting electrons and positrons

<latexit sha1_base64="2ibHe3IUJzXegUYpgcM49Q8MJ78="></latexit>
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<latexit sha1_base64="RyN52Z77F7IN0m1/ZkPo6DcCsUI=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ6bv7opuXEkL9gHtUDJppo3NZIYkI5ShX+DGhSJu/SR3/o2ZtoKKHrhwOOde7r3HizhTGqEPa219Y3NrO7OT3d3bPzjMHR13VBhLQtsk5KHseVhRzgRta6Y57UWS4sDjtOtNr1K/e0+lYqG41bOIugEeC+YzgrWRWjfDXB7ZqFwt1WsQ2cVavVBICSqhcrECHRstkAcrNIe598EoJHFAhSYcK9V3UKTdBEvNCKfz7CBWNMJkise0b6jAAVVusjh0Ds+NMoJ+KE0JDRfq94kEB0rNAs90BlhP1G8vFf/y+rH2a27CRBRrKshykR9zqEOYfg1HTFKi+cwQTCQzt0IywRITbbLJmhC+PoX/k07Bdip2pVXKNy5XcWTAKTgDF8ABVdAA16AJ2oAACh7AE3i27qxH68V6XbauWauZE/AD1tsnIrCNMA==</latexit>

N



Mapping to qubits with the JW transformation
<latexit sha1_base64="7/nhdFpnePbN8Wj3lqBsA5ZeYEI="></latexit>

 †
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+
n

12

<latexit sha1_base64="UfJmbmrxscOu9Pz5aQfoaQcAN2s=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgQcKuSPQY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9irlSv2qVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3abjLs=</latexit>,
<latexit sha1_base64="4bHRXiBpUJQFANYJXENQcyIK+kA=">AAACFHicbZDLSsNAFIYnXmu9VV26GSxCS2lJilQ3QtGNyxbsBdsaJtNJO2QyCTMToYQ8hBtfxY0LRdy6cOfbOG2z0NYfBn6+cw5nzu+EjEplmt/Gyura+sZmZiu7vbO7t587OGzLIBKYtHDAAtF1kCSMctJSVDHSDQVBvsNIx/Gup/XOAxGSBvxWTUIy8NGIU5dipDSyc6X+GKm4mdjeJSz3XYFwbCVxNSnM+J3msAQLZat47xXtXN6smDPBZWOlJg9SNezcV38Y4MgnXGGGpOxZZqgGMRKKYkaSbD+SJETYQyPS05Yjn8hBPDsqgaeaDKEbCP24gjP6eyJGvpQT39GdPlJjuVibwv9qvUi5F4OY8jBShOP5IjdiUAVwmhAcUkGwYhNtEBZU/xXiMdLJKJ1jVodgLZ68bNrVilWr1Jpn+fpVGkcGHIMTUAAWOAd1cAMaoAUweATP4BW8GU/Gi/FufMxbV4x05gj8kfH5A+OunM4=</latexit>
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2
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<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>
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Mapping to qubits with the JW transformation
<latexit sha1_base64="7/nhdFpnePbN8Wj3lqBsA5ZeYEI="></latexit>

 †
n =

Y

i<n

(��z
i )�

+
n

<latexit sha1_base64="IQeISK+nJmNiiWmriw4lLQPjHjU=">AAAB+nicbVDLSgNBEJyNrxhfiR69DAbBU9gViR6DXjxGMA/ILsvsZDYZMjuzzPQqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKBXcgOt+O4W19Y3NreJ2aWd3b/+gXDlsG5VpylpUCaW7ETFMcMlawEGwbqoZSSLBOtHoZup3Hpg2XMl7GKcsSMhA8phTAlYKy5XcB8A8SvwQlOZSTcJy1a25M+BV4i1IFS3QDMtffl/RLGESqCDG9Dw3hSAnGjgVbFLyM8NSQkdkwHqWSpIwE+Sz0yf41Cp9HCttSwKeqb8ncpIYM04i25kQGJplbyr+5/UyiK+CnMs0AybpfFGcCQwKT3PAfa4ZBTG2hFDN7a2YDokmFGxaJRuCt/zyKmmf17x6rX53UW1cL+IoomN0gs6Qhy5RA92iJmohih7RM3pFb86T8+K8Ox/z1oKzmDlCf+B8/gCsH5RK</latexit>

ibm torino

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�

<latexit sha1_base64="4bHRXiBpUJQFANYJXENQcyIK+kA=">AAACFHicbZDLSsNAFIYnXmu9VV26GSxCS2lJilQ3QtGNyxbsBdsaJtNJO2QyCTMToYQ8hBtfxY0LRdy6cOfbOG2z0NYfBn6+cw5nzu+EjEplmt/Gyura+sZmZiu7vbO7t587OGzLIBKYtHDAAtF1kCSMctJSVDHSDQVBvsNIx/Gup/XOAxGSBvxWTUIy8NGIU5dipDSyc6X+GKm4mdjeJSz3XYFwbCVxNSnM+J3msAQLZat47xXtXN6smDPBZWOlJg9SNezcV38Y4MgnXGGGpOxZZqgGMRKKYkaSbD+SJETYQyPS05Yjn8hBPDsqgaeaDKEbCP24gjP6eyJGvpQT39GdPlJjuVibwv9qvUi5F4OY8jBShOP5IjdiUAVwmhAcUkGwYhNtEBZU/xXiMdLJKJ1jVodgLZ68bNrVilWr1Jpn+fpVGkcGHIMTUAAWOAd1cAMaoAUweATP4BW8GU/Gi/FufMxbV4x05gj8kfH5A+OunM4=</latexit>

Q̂k = �1

2
(Ẑk + (�1)k)

12

<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>

Ĥ =
m

2

N�1X

n=0

(�1)nẐn +
1

2

N�2X

n=0

�
�̂
+
n �̂

�
n+1 + h.c.

�
+

g
2

2

N�2X

n=0

0

@
X

mn

Q̂m

1

A
2

<latexit sha1_base64="UfJmbmrxscOu9Pz5aQfoaQcAN2s=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgQcKuSPQY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9irlSv2qVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3abjLs=</latexit>,



<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�

0. Map the Hilbert space onto qubits

Goal: to simulate hadron dynamics on a quantum computer
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<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

1. Prepare the initial state

<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi

2. Time evolve

,
<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W

P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="+mkNQbDWq+gC2JX2N9rgZqwDlfg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2rVk02wbmmS3SVYoS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4eNXWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRjczv/VElWaRfDCTmPoCDyQLGcHGSu2uZgJVHu96xZJbdudAq8TLSAky1HvFr24/Iomg0hCOte54bmz8FCvDCKfTQjfRNMZkhAe0Y6nEgmo/nd87RWdW6aMwUrakQXP190SKhdYTEdhOgc1QL3sz8T+vk5jwyk+ZjBNDJVksChOOTIRmz6M+U5QYPrEEE8XsrYgMscLE2IgKNgRv+eVV0qyUvWq5en9Rql1nceThBE7hHDy4hBrcQh0aQIDDM7zCmzN2Xpx352PRmnOymWP4A+fzBz/Bj3g=</latexit>

⇠ 2N

,

,



<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi ,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

Goal: prepare a hadron wavepacket 

1. Prepare the interacting vacuum 

2. Excite a hadron wave packet on top of the vacuum
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Translational and CP symmetry Circuits are repeated across the lattice

Important features of the vacuum

<latexit sha1_base64="FLhO0wo/pS4P1xhdw5pOtDHF1Os=">AAACK3icbVDLSsNAFJ3UV62vqEs3g0WoiCURqW6EUjcuW7APaGKYTCbt0MkkzEyEEvo/bvwVF7rwgVv/w2mbhVYPXDiccy4z9/gJo1JZ1rtRWFpeWV0rrpc2Nre2d8zdvY6MU4FJG8csFj0fScIoJ21FFSO9RBAU+Yx0/dH11O/eEyFpzG/VOCFuhAachhQjpSXPbDgM8QEj0BkilbUmHoeOyBV4padyah/fBYupjJ8EkzzomWWras0A/xI7J2WQo+mZz04Q4zQiXGGGpOzbVqLcDAlFMSOTkpNKkiA8QgPS15SjiEg3m906gUdaCWAYCz1cwZn6cyNDkZTjyNfJCKmhXPSm4n9eP1XhpZtRnqSKcDx/KEwZVDGcFgcDKghWbKwJwoLqv0I8RAJhpest6RLsxZP/ks5Z1a5Va63zcr2R11EEB+AQVIANLkAd3IAmaAMMHsATeAVvxqPxYnwYn/Nowch39sEvGF/fmuumvQ==</latexit>

hQ̂ni = (�1)dhQ̂n+di <latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="ZL26jMBPE/BleGarRrjpklo55RA=">AAACEnicbVA9SwNBEN2LXzF+nVraLAZBm3AnEtMIQRsrUTAq5MKxt5kkS/b2jt05MRz5DTb+FRsLRWyt7Pw3bmIKjT4YePveDDvzolQKg5736RRmZufmF4qLpaXlldU1d33jyiSZ5tDgiUz0TcQMSKGggQIl3KQaWBxJuI76JyP/+ha0EYm6xEEKrZh1legIztBKobsXWBdpkBoR5gHCHea3jA+HNNBMdSWE+dlRzb7oUeiWvYo3Bv1L/AkpkwnOQ/cjaCc8i0Ehl8yYpu+l2MqZRsElDEtBZiBlvM+60LRUsRhMKx+fNKQ7VmnTTqJtKaRj9edEzmJjBnFkO2OGPTPtjcT/vGaGnVorFyrNEBT//qiTSYoJHeVD20IDRzmwhHEt7K6U95hmHG2KJRuCP33yX3K1X/GrlerFQbl+PImjSLbINtklPjkkdXJKzkmDcHJPHskzeXEenCfn1Xn7bi04k5lN8gvO+xcx9Z3H</latexit>

| vaciN=8 =

15



Translational and CP symmetry Circuits are repeated across the lattice

Important features of the vacuum

<latexit sha1_base64="FLhO0wo/pS4P1xhdw5pOtDHF1Os=">AAACK3icbVDLSsNAFJ3UV62vqEs3g0WoiCURqW6EUjcuW7APaGKYTCbt0MkkzEyEEvo/bvwVF7rwgVv/w2mbhVYPXDiccy4z9/gJo1JZ1rtRWFpeWV0rrpc2Nre2d8zdvY6MU4FJG8csFj0fScIoJ21FFSO9RBAU+Yx0/dH11O/eEyFpzG/VOCFuhAachhQjpSXPbDgM8QEj0BkilbUmHoeOyBV4padyah/fBYupjJ8EkzzomWWras0A/xI7J2WQo+mZz04Q4zQiXGGGpOzbVqLcDAlFMSOTkpNKkiA8QgPS15SjiEg3m906gUdaCWAYCz1cwZn6cyNDkZTjyNfJCKmhXPSm4n9eP1XhpZtRnqSKcDx/KEwZVDGcFgcDKghWbKwJwoLqv0I8RAJhpest6RLsxZP/ks5Z1a5Va63zcr2R11EEB+AQVIANLkAd3IAmaAMMHsATeAVvxqPxYnwYn/Nowch39sEvGF/fmuumvQ==</latexit>

hQ̂ni = (�1)dhQ̂n+di

Spectrum is gapped Circuits have structure over                 sites

<latexit sha1_base64="JZs+XASNX8jdVindP6NBdCXSHQo="></latexit>

hQ̂nQ̂n+dic ⇠ e�dmhadron

<latexit sha1_base64="oTtBSguasppq59pDEfAi4TLTzjg=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBBsDLsi0TJoYxnBPCBZw+xkkgyZmV1m7oph2cLGX7GxUMTWj7Dzb5w8Ck08cOFwzr3ce08YC27A876dpeWV1bX13EZ+c2t7Z9fd26+bKNGU1WgkIt0MiWGCK1YDDoI1Y82IDAVrhMOrsd+4Z9rwSN3CKGaBJH3Fe5wSsFLHLbQNl1h20jawB0gHpKsjlWV36YmfddyiV/ImwIvEn5EimqHacb/a3YgmkimgghjT8r0YgpRo4FSwLN9ODIsJHZI+a1mqiGQmSCdPZPjIKl3ci7QtBXii/p5IiTRmJEPbKQkMzLw3Fv/zWgn0LoKUqzgBpuh0US8RGCI8TgR3uWYUxMgSQjW3t2I6IJpQsLnlbQj+/MuLpH5a8sul8s1ZsXI5iyOHCugQHSMfnaMKukZVVEMUPaJn9IrenCfnxXl3PqatS85s5gD9gfP5A2MamJY=</latexit>

⇠ m�1
hadron

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="05u+X84iHS3MXNnsBMHNM8cf5dg=">AAACEnicbVA9SwNBEN2LXzF+nVraLAZBm3AnIdoIQRsLCwWjQi4ce5tJsmRv79idE8OR32DjX7GxUMTWys5/4yam0OiDgbfvzbAzL0qlMOh5n05hZnZufqG4WFpaXlldc9c3rkySaQ4NnshE30TMgBQKGihQwk2qgcWRhOuofzLyr29BG5GoSxyk0IpZV4mO4AytFLp7gXWRBqkRYR4g3GF+y/hwSAPNVFdCmJ8dVe2LHoVu2at4Y9C/xJ+QMpngPHQ/gnbCsxgUcsmMafpeiq2caRRcwrAUZAZSxvusC01LFYvBtPLxSUO6Y5U27STalkI6Vn9O5Cw2ZhBHtjNm2DPT3kj8z2tm2Dls5UKlGYLi3x91MkkxoaN8aFto4CgHljCuhd2V8h7TjKNNsWRD8KdP/kuu9it+rVK7qJbrx5M4imSLbJNd4pMDUien5Jw0CCf35JE8kxfnwXlyXp2379aCM5nZJL/gvH8BKLudwQ==</latexit>

| vaciL=4 =

Translational and CP symmetry Circuits are repeated across the lattice

<latexit sha1_base64="FLhO0wo/pS4P1xhdw5pOtDHF1Os=">AAACK3icbVDLSsNAFJ3UV62vqEs3g0WoiCURqW6EUjcuW7APaGKYTCbt0MkkzEyEEvo/bvwVF7rwgVv/w2mbhVYPXDiccy4z9/gJo1JZ1rtRWFpeWV0rrpc2Nre2d8zdvY6MU4FJG8csFj0fScIoJ21FFSO9RBAU+Yx0/dH11O/eEyFpzG/VOCFuhAachhQjpSXPbDgM8QEj0BkilbUmHoeOyBV4padyah/fBYupjJ8EkzzomWWras0A/xI7J2WQo+mZz04Q4zQiXGGGpOzbVqLcDAlFMSOTkpNKkiA8QgPS15SjiEg3m906gUdaCWAYCz1cwZn6cyNDkZTjyNfJCKmhXPSm4n9eP1XhpZtRnqSKcDx/KEwZVDGcFgcDKghWbKwJwoLqv0I8RAJhpest6RLsxZP/ks5Z1a5Va63zcr2R11EEB+AQVIANLkAd3IAmaAMMHsATeAVvxqPxYnwYn/Nowch39sEvGF/fmuumvQ==</latexit>

hQ̂ni = (�1)dhQ̂n+di <latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·
<latexit sha1_base64="ZL26jMBPE/BleGarRrjpklo55RA=">AAACEnicbVA9SwNBEN2LXzF+nVraLAZBm3AnEtMIQRsrUTAq5MKxt5kkS/b2jt05MRz5DTb+FRsLRWyt7Pw3bmIKjT4YePveDDvzolQKg5736RRmZufmF4qLpaXlldU1d33jyiSZ5tDgiUz0TcQMSKGggQIl3KQaWBxJuI76JyP/+ha0EYm6xEEKrZh1legIztBKobsXWBdpkBoR5gHCHea3jA+HNNBMdSWE+dlRzb7oUeiWvYo3Bv1L/AkpkwnOQ/cjaCc8i0Ehl8yYpu+l2MqZRsElDEtBZiBlvM+60LRUsRhMKx+fNKQ7VmnTTqJtKaRj9edEzmJjBnFkO2OGPTPtjcT/vGaGnVorFyrNEBT//qiTSYoJHeVD20IDRzmwhHEt7K6U95hmHG2KJRuCP33yX3K1X/GrlerFQbl+PImjSLbINtklPjkkdXJKzkmDcHJPHskzeXEenCfn1Xn7bi04k5lN8gvO+xcx9Z3H</latexit>

| vaciN=8 =

<latexit sha1_base64="FX5JSenj3EScZzNCm6+EuGg2nw4=">AAACGHicbVBNTxsxEPVSCiGlkJYjF4uoEqd0t0LApRJqLz2hIBESKRutZp1JYsXrtexZRLTKz+ilf6WXHooQ19z4NzgfB76eNNLzezPyzEuNko7C8CFYe7f+fmOzslX9sP1xZ7f26fOVywsrsCVyldtOCg6V1NgiSQo7xiJkqcJ2Ov4599vXaJ3M9SVNDPYyGGo5kALIS0nta+xd4rFxMiljwhsqr0FMpzy2oIcKk/L8+6l/8RiMsflNUquHjXAB/ppEK1JnKzST2izu56LIUJNQ4Fw3Cg31SrAkhcJpNS4cGhBjGGLXUw0Zul65OGzKv3ilzwe59aWJL9SnEyVkzk2y1HdmQCP30puLb3ndgganvVJqUxBqsfxoUChOOZ+nxPvSoiA18QSElX5XLkZgQZDPsupDiF6e/JpcfWtEx43ji6P62Y9VHBW2zw7YIYvYCTtjv1iTtZhgv9lf9p/dBn+Cf8FdcL9sXQtWM3vsGYLZI5aAoLw=</latexit>

| vaciN=8 ⇡
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Translational and CP symmetry Circuits are repeated across the lattice

Important features of the vacuum

Spectrum is gapped Circuits structure converges in 

<latexit sha1_base64="FX5JSenj3EScZzNCm6+EuGg2nw4=">AAACGHicbVBNTxsxEPVSCiGlkJYjF4uoEqd0t0LApRJqLz2hIBESKRutZp1JYsXrtexZRLTKz+ilf6WXHooQ19z4NzgfB76eNNLzezPyzEuNko7C8CFYe7f+fmOzslX9sP1xZ7f26fOVywsrsCVyldtOCg6V1NgiSQo7xiJkqcJ2Ov4599vXaJ3M9SVNDPYyGGo5kALIS0nta+xd4rFxMiljwhsqr0FMpzy2oIcKk/L8+6l/8RiMsflNUquHjXAB/ppEK1JnKzST2izu56LIUJNQ4Fw3Cg31SrAkhcJpNS4cGhBjGGLXUw0Zul65OGzKv3ilzwe59aWJL9SnEyVkzk2y1HdmQCP30puLb3ndgganvVJqUxBqsfxoUChOOZ+nxPvSoiA18QSElX5XLkZgQZDPsupDiF6e/JpcfWtEx43ji6P62Y9VHBW2zw7YIYvYCTtjv1iTtZhgv9lf9p/dBn+Cf8FdcL9sXQtWM3vsGYLZI5aAoLw=</latexit>

| vaciN=8 ⇡

<latexit sha1_base64="ViC6WqlOYlQ5w1sB/E9UAyEm1Hw="></latexit>

| vaciN=10 ⇡

<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N

<latexit sha1_base64="zc7hMuxEexOw4tk04SKld3rp0ww=">AAACSniclZBLSwMxFIUztWqtr6pLN8EiCEKZEandFIpuXEkL9gGdMtxJ0zaYyQxJRijD/D43rtz5I9y4UMSN6QPR1o0HAh/n3EuS40ecKW3bz1ZmJbu6tp7byG9ube/sFvb2WyqMJaFNEvJQdnxQlDNBm5ppTjuRpBD4nLb9u6tJ3r6nUrFQ3OpxRHsBDAUbMALaWF4BXA5iyCl2R6CTRuqJb0rEaT/FrpzmXnJTraQurmIX/2PFsVOvULRL9lR4GZw5FNFcda/w5PZDEgdUaMJBqa5jR7qXgNSMcJrm3VjRCMgdDGnXoICAql4yrSLFx8bp40EozREaT92fGwkESo0D30wGoEdqMZuYf2XdWA8qvYSJKNZUkNlFg5hjHeJJr7jPJCWajw0Akcy8FZMRSCDatJ83JTiLX16G1lnJKZfKjfNi7XJeRw4doiN0ghx0gWroGtVRExH0gF7QG3q3Hq1X68P6nI1mrPnOAfqlTPYLPzCzBQ==</latexit>

hQ̂nQ̂n+diN=8 = hQ̂nQ̂n+diN=10

<latexit sha1_base64="+QJjpNGYKMu+hU4iThe9mQ/9MsE=">AAACE3icbVDLSgNBEJyNrxhfUY9eBoMQFcOuiHoMevHkA4wRsjHMTjrJ4OzsMtMrhmX/wYu/4sWDIl69ePNvnMQcfBU0FFXddHcFsRQGXffDyY2NT0xO5acLM7Nz8wvFxaULEyWaQ41HMtKXATMghYIaCpRwGWtgYSChHlwfDvz6DWgjInWO/RiaIesq0RGcoZVaxY1N6tPUDxn2OJP0JCvDVbp1TMNW6iPcYtpjbR2pLMvWW8WSW3GHoH+JNyIlMsJpq/jutyOehKCQS2ZMw3NjbKZMo+ASsoKfGIgZv2ZdaFiqWAimmQ5/yuiaVdq0E2lbCulQ/T6RstCYfhjYzsHx5rc3EP/zGgl29pupUHGCoPjXok4iKUZ0EBBtCw0cZd8SxrWwt1LeY5pxtDEWbAje75f/kovtirdb2T3bKVUPRnHkyQpZJWXikT1SJUfklNQIJ3fkgTyRZ+feeXRenNev1pwzmlkmP+C8fQIZ0Z2+</latexit>

+ O(e�Nmhadron)
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The SC-ADAPT-VQE state preparation algorithm

<latexit sha1_base64="sunoQv17T8A6sOaxxXmSoxc/HIs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Mv65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qXq1au7+s1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB58WjXA=</latexit>

{
<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}<latexit sha1_base64="5bCyd0gYv8CeZMXZW/avxKBuZUk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbTbt2sxt2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHnCQsiMlQ8ohTglZq9XDEkPTLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIOMaORUsGmplxqWEDomQ9a1VJKYmSCbXzt1z6wycCOlbUl05+rviYzExkzi0HbGBEdm2ZuJ/3ndFKPrIOMySZFJulgUpcJF5c5edwdcM4piYgmhmttbXToimlC0AZVsCP7yy6ukdVH1a9Xa/WWlfpPHUYQTOIVz8OEK6nAHDWgChUd4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/p4mPMw==</latexit>

✓

<latexit sha1_base64="5bCyd0gYv8CeZMXZW/avxKBuZUk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbTbt2sxt2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHnCQsiMlQ8ohTglZq9XDEkPTLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIOMaORUsGmplxqWEDomQ9a1VJKYmSCbXzt1z6wycCOlbUl05+rviYzExkzi0HbGBEdm2ZuJ/3ndFKPrIOMySZFJulgUpcJF5c5edwdcM4piYgmhmttbXToimlC0AZVsCP7yy6ukdVH1a9Xa/WWlfpPHUYQTOIVz8OEK6nAHDWgChUd4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/p4mPMw==</latexit>

✓

<latexit sha1_base64="5bCyd0gYv8CeZMXZW/avxKBuZUk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbTbt2sxt2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHnCQsiMlQ8ohTglZq9XDEkPTLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIOMaORUsGmplxqWEDomQ9a1VJKYmSCbXzt1z6wycCOlbUl05+rviYzExkzi0HbGBEdm2ZuJ/3ndFKPrIOMySZFJulgUpcJF5c5edwdcM4piYgmhmttbXToimlC0AZVsCP7yy6ukdVH1a9Xa/WWlfpPHUYQTOIVz8OEK6nAHDWgChUd4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/p4mPMw==</latexit>

✓
<latexit sha1_base64="HQd6T1x+DWnCecq/3Xyf1pmmiH4=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGC/YA2lM1m067dZMPupFBK/4MXD4p49f9489+4bXPQ1gcDj/dmmJkXpFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03jco04w2mpNLtgBouRcIbKFDydqo5jQPJW8Hwbua3RlwboZJHHKfcj2k/EZFgFK3U7I5ChaZXKrsVdw6ySryclCFHvVf66oaKZTFPkElqTMdzU/QnVKNgkk+L3czwlLIh7fOOpQmNufEn82un5NwqIYmUtpUgmau/JyY0NmYcB7Yzpjgwy95M/M/rZBjd+BORpBnyhC0WRZkkqMjsdRIKzRnKsSWUaWFvJWxANWVoAyraELzll1dJ87LiVSvVh6ty7TaPowCncAYX4ME11OAe6tAABk/wDK/w5ijnxXl3Phata04+cwJ/4Hz+AM8Bj00=</latexit>...

<latexit sha1_base64="5bCyd0gYv8CeZMXZW/avxKBuZUk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDbbTbt2sxt2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHnCQsiMlQ8ohTglZq9XDEkPTLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIOMaORUsGmplxqWEDomQ9a1VJKYmSCbXzt1z6wycCOlbUl05+rviYzExkzi0HbGBEdm2ZuJ/3ndFKPrIOMySZFJulgUpcJF5c5edwdcM4piYgmhmttbXToimlC0AZVsCP7yy6ukdVH1a9Xa/WWlfpPHUYQTOIVz8OEK6nAHDWgChUd4hld4c5Tz4rw7H4vWgpPPHMMfOJ8/p4mPMw==</latexit>

✓

Scalable 
Circuit Pool

<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N -extrapolation

<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N

<latexit sha1_base64="58/Iy+/LyfU6l3acjna+/Pzzf7E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09S0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPpg4PHeDDPzgkRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7G1zO//YhK81g+mEmCfkSHkoecUWOl+9u+1y9X3Ko7B/lLvJxUIEejX/7sDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUpOrDIgYaxsSUPm6s+JjEZaT6LAdkbUjPSyNxP/87qpCS/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWX/5LWWdWrVWt355X6VR5HEY7gGE7Bgwuoww00oAkMhvAEL/DqCOfZeXPeF60FJ585hF9wPr4BzzeNgQ==</latexit>

N1
<latexit sha1_base64="DLZYF+U2a/+OiJJ4urPVuz0+Tso=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGiR6DXjxJRPOAZAmzk95kyOzsMjMrhJBP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3cz81hMqzWP5aMYJ+hEdSB5yRo2VHu56lV6x5JbdOcgq8TJSggz1XvGr249ZGqE0TFCtO56bGH9CleFM4LTQTTUmlI3oADuWShqh9ifzU6fkzCp9EsbKljRkrv6emNBI63EU2M6ImqFe9mbif14nNeGVP+EySQ1KtlgUpoKYmMz+Jn2ukBkxtoQyxe2thA2poszYdAo2BG/55VXSrJS9arl6f1GqXWdx5OEETuEcPLiEGtxCHRrAYADP8ApvjnBenHfnY9Gac7KZY/gD5/MH0LuNgg==</latexit>

N2

<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N
<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N
<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N

<latexit sha1_base64="96bnciZFVeroo8Kg0VikPvv0c0E=">AAACCnicjVA9SwNBEN2LXzF+nVrarAbBKiQi0TJoYyURzAfkwrG3mSRL9vaO3blgOFLb+FdsLBSx9RfY+W/cfBQqCj4YeLw3w8y8IJbCYLH44WQWFpeWV7KrubX1jc0td3unbqJEc6jxSEa6GTADUiiooUAJzVgDCwMJjWBwMfEbQ9BGROoGRzG0Q9ZTois4Qyv57r5nXaRebISfegi3mA4ZH4+pp5nqSfCvfDdfKhSnoH+TPJmj6rvvXifiSQgKuWTGtErFGNsp0yi4hHHOSwzEjA9YD1qWKhaCaafTV8b00Cod2o20LYV0qn6dSFlozCgMbGfIsG9+ehPxN6+VYPesnQoVJwiKzxZ1E0kxopNcaEdo4ChHljCuhb2V8j7TjKNNL/e/EOrHhVK5UL4+yVfO53FkyR45IEekRE5JhVySKqkRTu7IA3kiz8698+i8OK+z1owzn9kl3+C8fQIm45s0</latexit>

| vaciN

<latexit sha1_base64="1mZbdpG+quF7ppCvOkvKr1fCvxA=">AAACBnicbVBNS8NAEN34WetX1KMIwSJ4KolI9Vj04rGC/YAmlM122i7dbMLuRCyhJy/+FS8eFPHqb/Dmv3Hb5qCtDwYe780wMy9MBNfout/W0vLK6tp6YaO4ubW9s2vv7Td0nCoGdRaLWLVCqkFwCXXkKKCVKKBRKKAZDq8nfvMelOaxvMNRAkFE+5L3OKNopI595BsX/UTzTuYjPGBGpR6PfUVlX0DHLrlldwpnkXg5KZEctY795XdjlkYgkQmqddtzEwwyqpAzAeOin2pIKBvSPrQNlTQCHWTTN8bOiVG6Ti9WpiQ6U/X3REYjrUdRaDojigM9703E/7x2ir3LIOMySREkmy3qpcLB2Jlk4nS5AoZiZAhliptbHTagijI0yRVNCN78y4ukcVb2KuXK7XmpepXHUSCH5JicEo9ckCq5ITVSJ4w8kmfySt6sJ+vFerc+Zq1LVj5zQP7A+vwBCYyaJA==</latexit>

| ansi

<latexit sha1_base64="1mZbdpG+quF7ppCvOkvKr1fCvxA=">AAACBnicbVBNS8NAEN34WetX1KMIwSJ4KolI9Vj04rGC/YAmlM122i7dbMLuRCyhJy/+FS8eFPHqb/Dmv3Hb5qCtDwYe780wMy9MBNfout/W0vLK6tp6YaO4ubW9s2vv7Td0nCoGdRaLWLVCqkFwCXXkKKCVKKBRKKAZDq8nfvMelOaxvMNRAkFE+5L3OKNopI595BsX/UTzTuYjPGBGpR6PfUVlX0DHLrlldwpnkXg5KZEctY795XdjlkYgkQmqddtzEwwyqpAzAeOin2pIKBvSPrQNlTQCHWTTN8bOiVG6Ti9WpiQ6U/X3REYjrUdRaDojigM9703E/7x2ir3LIOMySREkmy3qpcLB2Jlk4nS5AoZiZAhliptbHTagijI0yRVNCN78y4ukcVb2KuXK7XmpepXHUSCH5JicEo9ckCq5ITVSJ4w8kmfySt6sJ+vFerc+Zq1LVj5zQP7A+vwBCYyaJA==</latexit>

| ansi

<latexit sha1_base64="HGTMvbnvIOzbvvfJQdfeT0CrwR8=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSkeqx6KXHCrYWmlA22027dLMJuxuhxB78K148KOLVv+HNf+M2zUFbHwy8fW+GnXlBwpnSjvNtlVZW19Y3ypuVre2d3T17/6Cj4lQS2iYxj2U3wIpyJmhbM81pN5EURwGn98H4ZubfP1CpWCzu9CShfoSHgoWMYG2kvn3kcSyGnCJvhHXWnHoyf/btqlNzcqBl4hakCgVaffvLG8QkjajQhGOleq6TaD/DUjPC6bTipYommIzxkPYMFTiiys/y/afo1CgDFMbSlNAoV39PZDhSahIFpjPCeqQWvZn4n9dLdXjlZ0wkqaaCzD8KU450jGZhoAGTlGg+MQQTycyuiIywxESbyComBHfx5GXSOa+59Vr99qLauC7iKMMxnMAZuHAJDWhCC9pA4BGe4RXerCfrxXq3PuatJauYOYQ/sD5/AByYli8=</latexit>

hĤi
<latexit sha1_base64="1mZbdpG+quF7ppCvOkvKr1fCvxA=">AAACBnicbVBNS8NAEN34WetX1KMIwSJ4KolI9Vj04rGC/YAmlM122i7dbMLuRCyhJy/+FS8eFPHqb/Dmv3Hb5qCtDwYe780wMy9MBNfout/W0vLK6tp6YaO4ubW9s2vv7Td0nCoGdRaLWLVCqkFwCXXkKKCVKKBRKKAZDq8nfvMelOaxvMNRAkFE+5L3OKNopI595BsX/UTzTuYjPGBGpR6PfUVlX0DHLrlldwpnkXg5KZEctY795XdjlkYgkQmqddtzEwwyqpAzAeOin2pIKBvSPrQNlTQCHWTTN8bOiVG6Ti9WpiQ6U/X3REYjrUdRaDojigM9703E/7x2ir3LIOMySREkmy3qpcLB2Jlk4nS5AoZiZAhliptbHTagijI0yRVNCN78y4ukcVb2KuXK7XmpepXHUSCH5JicEo9ckCq5ITVSJ4w8kmfySt6sJ+vFerc+Zq1LVj5zQP7A+vwBCYyaJA==</latexit>

| ansi
<latexit sha1_base64="1mZbdpG+quF7ppCvOkvKr1fCvxA=">AAACBnicbVBNS8NAEN34WetX1KMIwSJ4KolI9Vj04rGC/YAmlM122i7dbMLuRCyhJy/+FS8eFPHqb/Dmv3Hb5qCtDwYe780wMy9MBNfout/W0vLK6tp6YaO4ubW9s2vv7Td0nCoGdRaLWLVCqkFwCXXkKKCVKKBRKKAZDq8nfvMelOaxvMNRAkFE+5L3OKNopI595BsX/UTzTuYjPGBGpR6PfUVlX0DHLrlldwpnkXg5KZEctY795XdjlkYgkQmqddtzEwwyqpAzAeOin2pIKBvSPrQNlTQCHWTTN8bOiVG6Ti9WpiQ6U/X3REYjrUdRaDojigM9703E/7x2ir3LIOMySREkmy3qpcLB2Jlk4nS5AoZiZAhliptbHTagijI0yRVNCN78y4ukcVb2KuXK7XmpepXHUSCH5JicEo9ckCq5ITVSJ4w8kmfySt6sJ+vFerc+Zq1LVj5zQP7A+vwBCYyaJA==</latexit>

| ansi

<latexit sha1_base64="sunoQv17T8A6sOaxxXmSoxc/HIs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Mv65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qXq1au7+s1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB58WjXA=</latexit>

{
<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="HQd6T1x+DWnCecq/3Xyf1pmmiH4=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGC/YA2lM1m067dZMPupFBK/4MXD4p49f9489+4bXPQ1gcDj/dmmJkXpFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03jco04w2mpNLtgBouRcIbKFDydqo5jQPJW8Hwbua3RlwboZJHHKfcj2k/EZFgFK3U7I5ChaZXKrsVdw6ySryclCFHvVf66oaKZTFPkElqTMdzU/QnVKNgkk+L3czwlLIh7fOOpQmNufEn82un5NwqIYmUtpUgmau/JyY0NmYcB7Yzpjgwy95M/M/rZBjd+BORpBnyhC0WRZkkqMjsdRIKzRnKsSWUaWFvJWxANWVoAyraELzll1dJ87LiVSvVh6ty7TaPowCncAYX4ME11OAe6tAABk/wDK/w5ijnxXl3Phata04+cwJ/4Hz+AM8Bj00=</latexit>...

<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i
<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i
<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i

<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓iOptimize     to  
minimize  
& update

<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i
<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i
<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i

16

 and      are found by variational minimizing                  on classical computers.    

Circuits are systematically scaled and executed on a quantum computer 

<latexit sha1_base64="LTuMNVzpcAutJvxq90nQM4TqWfI=">AAACAnicbVDLSsNAFL3xWesr6krcDBbBVUlEqhuhKEKXFewDmlAm02k7dDIJMxOhhOLGX3HjQhG3foU7/8ZpmoW2Hrhw5px7mXtPEHOmtON8W0vLK6tr64WN4ubW9s6uvbffVFEiCW2QiEeyHWBFORO0oZnmtB1LisOA01Ywupn6rQcqFYvEvR7H1A/xQLA+I1gbqWsf3l55HIsBp8gbYp3WJsiT2btrl5yykwEtEjcnJchR79pfXi8iSUiFJhwr1XGdWPsplpoRTidFL1E0xmSEB7RjqMAhVX6anTBBJ0bpoX4kTQmNMvX3RIpDpcZhYDpDrIdq3puK/3mdRPcv/ZSJONFUkNlH/YQjHaFpHqjHJCWajw3BRDKzKyJDLDHRJrWiCcGdP3mRNM/KbqVcuTsvVa/zOApwBMdwCi5cQBVqUIcGEHiEZ3iFN+vJerHerY9Z65KVzxzAH1ifP5RXlu8=</latexit>

E = hĤi
<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i
<latexit sha1_base64="16C6EUiuf9LIxExw7eLPzHdS414=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilTg9HHGlf9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5vfOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2fNkIDRnKCeWUKaFvZWwEdWUoY2oZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExhIeIZXeHMenRfn3flYtBacfOYY/sD5/AEl6JAP</latexit>

✓i



Vacuum preparation circuits found for            using classical computers

Energy converges exponentially as larger correlations are added 

17

<latexit sha1_base64="S4kMHONfCjGn9U04YsWwhkdxQwA=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGiTkGvXiSCOYByRJmJ73JkNlHZmaFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7vFhwpW3728ptbG5t7+R3C3v7B4dHxeOTlooSybDJIhHJjkcVCh5iU3MtsBNLpIEnsO2Nb+d++wml4lH4qKcxugEdhtznjGojde57AiekUusXS3bZXoCsEycjJcjQ6Be/eoOIJQGGmgmqVNexY+2mVGrOBM4KvURhTNmYDrFraEgDVG66uHdGLowyIH4kTYWaLNTfEykNlJoGnukMqB6pVW8u/ud1E+3X3JSHcaIxZMtFfiKIjsj8eTLgEpkWU0Mok9zcStiISsq0iahgQnBWX14nrUrZqZarD1el+k0WRx7O4BwuwYFrqMMdNKAJDAQ8wyu8WRPrxXq3PpatOSubOYU/sD5/APskj0s=</latexit>

N  28

8 10 12 14

L
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0.1400
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±"

m = 0.5, g = 0.3

L = 8

L = 9

L = 10

L = 11

L = 12

L = 13

L = 14

<latexit sha1_base64="yN2qBqFCLV1ezwSDPYlJthuChYs=">AAACJnicbVDLSgNBEJz1bXxFPXoZDIIXw65I9CKIInhUMCokIfROenVwdnaZ6RXjsl/jxV/x4kER8eanOIlB1FgwUFRV09MVpkpa8v13b2R0bHxicmq6NDM7N79QXlw6s0lmBNZFohJzEYJFJTXWSZLCi9QgxKHC8/D6oOef36CxMtGn1E2xFcOllpEUQE5ql3ebkQGRH7bzJuEt5XgLgoqCb/BvCbQFuiuKYihVtMsVv+r3wYdJMCAVNsBxu/zc7CQii1GTUGBtI/BTauVgSAqFRamZWUxBXMMlNhzVEKNt5f0zC77mlA6PEuOeJt5Xf07kEFvbjUOXjIGu7F+vJ/7nNTKKdlq51GlGqMXXoihTnBLe64x3pEFBqusICCPdX7m4AtcbuWZLroTg78nD5GyzGtSqtZOtyt7+oI4ptsJW2ToL2DbbY0fsmNWZYPfskT2zF+/Be/Jevbev6Ig3mFlmv+B9fAJyj6hH</latexit>

E
ex

a
ct
�
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a
n
sa

tz

E
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a
ct

<latexit sha1_base64="JWpoSPydHrUaxQfBmw7PCO7FKgQ=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcblCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0r6oerVq7eGy0rjJ4yjCCZzCOXhQhwbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxMYjZ8=</latexit>

N = 16
<latexit sha1_base64="2egp/E5aewQjZ8rTgC938cuxkcw=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVqb0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcflCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDwlG4K3/PIqaV9UvVq19nBZadzkcRThBE7hHDy4ggbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxYgjaE=</latexit>

N = 18
<latexit sha1_base64="FQlmMka20+/N45TtNU5sq/1uml0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9dc0dlCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0q5VvXq1/nBRadzkcRThBE7hHDy4hAbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBwuFjZo=</latexit>

N = 20
<latexit sha1_base64="8QzWmQ28v1zQWw9XqNb8x50x93E=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da02KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDw6NjZw=</latexit>

N = 22
<latexit sha1_base64="bYJytNV+h0OzniSmgPOtRRmO8l0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktpXoRil48SQVrC+1Ssmm2DU2yS5IVytK/4MWDIl79Q978N2bbPWjrg4HHezPMzAtizrRx3W+nsLa+sblV3C7t7O7tH5QPjx51lChC2yTikeoGWFPOJG0bZjjtxopiEXDaCSY3md95okqzSD6YaUx9gUeShYxgk0l3V7X6oFxxq+4caJV4OalAjtag/NUfRiQRVBrCsdY9z42Nn2JlGOF0VuonmsaYTPCI9iyVWFDtp/NbZ+jMKkMURsqWNGiu/p5IsdB6KgLbKbAZ62UvE//zeokJL/2UyTgxVJLFojDhyEQoexwNmaLE8KklmChmb0VkjBUmxsZTsiF4yy+vksda1WtUG/f1SvM6j6MIJ3AK5+DBBTThFlrQBgJjeIZXeHOE8+K8Ox+L1oKTzxzDHzifPxGVjZ4=</latexit>

N = 24
<latexit sha1_base64="zndd6P33vZTvKKGnAw3mLhght7U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da0+KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDxSdjaA=</latexit>

N = 26
<latexit sha1_base64="4AecGLDHql4LwPbyHULW2fus0P4=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4KrtFai9C0YsnqWA/oF1KNs22oUl2SbJCWfoXvHhQxKt/yJv/xmy7B219MPB4b4aZeUHMmTau++2srW9sbm0Xdoq7e/sHh6Wj47aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ28ztPVGkWyUczjakv8EiykBFsMun+uloflMpuxZ0DrRIvJ2XI0RyUvvrDiCSCSkM41rrnubHxU6wMI5zOiv1E0xiTCR7RnqUSC6r9dH7rDJ1bZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDxFG4K3/PIqaVcrXq1Se7gsN27yOApwCmdwAR5cQQPuoAktIDCGZ3iFN0c4L86787FoXXPymRP4A+fzBxeljaI=</latexit>

N = 28

<latexit sha1_base64="3ev8N7igMhPRjA0NOW8wYCMT4lM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04NX65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qXq1au7+s1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/UcjQA=</latexit>

16
<latexit sha1_base64="hEyPFA2Fjqzu0CIxa88DblTQCmk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWMV+wFtKJvtpl262YTdiVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSQ9Xtl8puxZ2DrBIvJ2XI0eiXvnqDmKURV8gkNabruQn6GdUomOTTYi81PKFsTIe8a6miETd+Nr90Ss6tMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07RhuAtv7xKWtWKV6vU7i/L9Zs8jgKcwhlcgAdXUIc7aEATGITwDK/w5oydF+fd+Vi0rjn5zAn8gfP5A+2JjPs=</latexit>

20
<latexit sha1_base64="RtC+MzoDpjajgrJmnx1Nuxhz7KI=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYJQY9ELx7RyCOBDZkdZmHC7OxmpteEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSKFQdf9dnIbm1vbO/ndwt7+weFR8fikZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38799hPXRsTqEScJ9yM6VCIUjKKVHirVfrHklt0FyDrxMlKCDI1+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8NqfCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslcr1+6rpfpNFkcezuAcLsGDK6jDHTSgCQxCeIZXeHPGzovz7nwsW3NONnMKf+B8/gDzmYz/</latexit>

24
<latexit sha1_base64="rwT6TzIJPQ/IHSfFQOs3drvpvxA=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY5ELx7RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuT27nffkKleSQfzTTGfkhHkgecUWOlh0ptUCy5ZXcBsk68jJQgQ2NQ/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmqPVTLuPEoGTLRUEiiInI/G0y5AqZEVNLKFPc3krYmCrKjA2nYEPwVl9eJ61K2auWq/dXpfpNFkcezuAcLsGDa6jDHTSgCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gD5qY0D</latexit>

28
<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N



Vacuum preparation circuit structure converges exponentially in   N
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<latexit sha1_base64="yN2qBqFCLV1ezwSDPYlJthuChYs=">AAACJnicbVDLSgNBEJz1bXxFPXoZDIIXw65I9CKIInhUMCokIfROenVwdnaZ6RXjsl/jxV/x4kER8eanOIlB1FgwUFRV09MVpkpa8v13b2R0bHxicmq6NDM7N79QXlw6s0lmBNZFohJzEYJFJTXWSZLCi9QgxKHC8/D6oOef36CxMtGn1E2xFcOllpEUQE5ql3ebkQGRH7bzJuEt5XgLgoqCb/BvCbQFuiuKYihVtMsVv+r3wYdJMCAVNsBxu/zc7CQii1GTUGBtI/BTauVgSAqFRamZWUxBXMMlNhzVEKNt5f0zC77mlA6PEuOeJt5Xf07kEFvbjUOXjIGu7F+vJ/7nNTKKdlq51GlGqMXXoihTnBLe64x3pEFBqusICCPdX7m4AtcbuWZLroTg78nD5GyzGtSqtZOtyt7+oI4ptsJW2ToL2DbbY0fsmNWZYPfskT2zF+/Be/Jevbev6Ig3mFlmv+B9fAJyj6hH</latexit>
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<latexit sha1_base64="JWpoSPydHrUaxQfBmw7PCO7FKgQ=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcblCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0r6oerVq7eGy0rjJ4yjCCZzCOXhQhwbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxMYjZ8=</latexit>

N = 16
<latexit sha1_base64="2egp/E5aewQjZ8rTgC938cuxkcw=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVqb0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcflCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDwlG4K3/PIqaV9UvVq19nBZadzkcRThBE7hHDy4ggbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxYgjaE=</latexit>

N = 18
<latexit sha1_base64="FQlmMka20+/N45TtNU5sq/1uml0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9dc0dlCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0q5VvXq1/nBRadzkcRThBE7hHDy4hAbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBwuFjZo=</latexit>

N = 20
<latexit sha1_base64="8QzWmQ28v1zQWw9XqNb8x50x93E=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da02KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDw6NjZw=</latexit>

N = 22
<latexit sha1_base64="bYJytNV+h0OzniSmgPOtRRmO8l0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktpXoRil48SQVrC+1Ssmm2DU2yS5IVytK/4MWDIl79Q978N2bbPWjrg4HHezPMzAtizrRx3W+nsLa+sblV3C7t7O7tH5QPjx51lChC2yTikeoGWFPOJG0bZjjtxopiEXDaCSY3md95okqzSD6YaUx9gUeShYxgk0l3V7X6oFxxq+4caJV4OalAjtag/NUfRiQRVBrCsdY9z42Nn2JlGOF0VuonmsaYTPCI9iyVWFDtp/NbZ+jMKkMURsqWNGiu/p5IsdB6KgLbKbAZ62UvE//zeokJL/2UyTgxVJLFojDhyEQoexwNmaLE8KklmChmb0VkjBUmxsZTsiF4yy+vksda1WtUG/f1SvM6j6MIJ3AK5+DBBTThFlrQBgJjeIZXeHOE8+K8Ox+L1oKTzxzDHzifPxGVjZ4=</latexit>

N = 24
<latexit sha1_base64="zndd6P33vZTvKKGnAw3mLhght7U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da0+KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDxSdjaA=</latexit>

N = 26
<latexit sha1_base64="4AecGLDHql4LwPbyHULW2fus0P4=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4KrtFai9C0YsnqWA/oF1KNs22oUl2SbJCWfoXvHhQxKt/yJv/xmy7B219MPB4b4aZeUHMmTau++2srW9sbm0Xdoq7e/sHh6Wj47aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ28ztPVGkWyUczjakv8EiykBFsMun+uloflMpuxZ0DrRIvJ2XI0RyUvvrDiCSCSkM41rrnubHxU6wMI5zOiv1E0xiTCR7RnqUSC6r9dH7rDJ1bZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDxFG4K3/PIqaVcrXq1Se7gsN27yOApwCmdwAR5cQQPuoAktIDCGZ3iFN0c4L86787FoXXPymRP4A+fzBxeljaI=</latexit>

N = 28

<latexit sha1_base64="3ev8N7igMhPRjA0NOW8wYCMT4lM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz04NX65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qXq1au7+s1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB/UcjQA=</latexit>

16
<latexit sha1_base64="hEyPFA2Fjqzu0CIxa88DblTQCmk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWMV+wFtKJvtpl262YTdiVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj25nffuLaiFg94iThfkSHSoSCUbTSQ9Xtl8puxZ2DrBIvJ2XI0eiXvnqDmKURV8gkNabruQn6GdUomOTTYi81PKFsTIe8a6miETd+Nr90Ss6tMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazt8lAaM5QTiyhTAt7K2EjqilDG07RhuAtv7xKWtWKV6vU7i/L9Zs8jgKcwhlcgAdXUIc7aEATGITwDK/w5oydF+fd+Vi0rjn5zAn8gfP5A+2JjPs=</latexit>

20
<latexit sha1_base64="RtC+MzoDpjajgrJmnx1Nuxhz7KI=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHYJQY9ELx7RyCOBDZkdZmHC7OxmpteEEP7AiweN8eofefNvHGAPClbSSaWqO91dQSKFQdf9dnIbm1vbO/ndwt7+weFR8fikZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38799hPXRsTqEScJ9yM6VCIUjKKVHirVfrHklt0FyDrxMlKCDI1+8as3iFkacYVMUmO6npugP6UaBZN8VuilhieUjemQdy1VNOLGny4unZELqwxIGGtbCslC/T0xpZExkyiwnRHFkVn15uJ/XjfF8NqfCpWkyBVbLgpTSTAm87fJQGjOUE4soUwLeythI6opQxtOwYbgrb68TlqVslcr1+6rpfpNFkcezuAcLsGDK6jDHTSgCQxCeIZXeHPGzovz7nwsW3NONnMKf+B8/gDzmYz/</latexit>

24
<latexit sha1_base64="rwT6TzIJPQ/IHSfFQOs3drvpvxA=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjHxRHaJQY5ELx7RyCMBQmaHXpgwO7uZmTUhG/7AiweN8eofefNvHGAPClbSSaWqO91dfiy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS0eJYthkkYhUx6caBZfYNNwI7MQKaegLbPuT27nffkKleSQfzTTGfkhHkgecUWOlh0ptUCy5ZXcBsk68jJQgQ2NQ/OoNI5aEKA0TVOuu58amn1JlOBM4K/QSjTFlEzrCrqWShqj76eLSGbmwypAEkbIlDVmovydSGmo9DX3bGVIz1qveXPzP6yYmqPVTLuPEoGTLRUEiiInI/G0y5AqZEVNLKFPc3krYmCrKjA2nYEPwVl9eJ61K2auWq/dXpfpNFkcezuAcLsGDa6jDHTSgCQwCeIZXeHMmzovz7nwsW3NONnMKf+B8/gD5qY0D</latexit>

28
<latexit sha1_base64="oijmQlfsDrm++Gm4TLQocfg+4Dc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6ve9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9irlSv2yVL3J4sjDCZzCOXhwBVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD6ojjN0=</latexit>

N

Vacuum preparation circuits found for            using classical computers<latexit sha1_base64="S4kMHONfCjGn9U04YsWwhkdxQwA=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKewGiTkGvXiSCOYByRJmJ73JkNlHZmaFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7vFhwpW3728ptbG5t7+R3C3v7B4dHxeOTlooSybDJIhHJjkcVCh5iU3MtsBNLpIEnsO2Nb+d++wml4lH4qKcxugEdhtznjGojde57AiekUusXS3bZXoCsEycjJcjQ6Be/eoOIJQGGmgmqVNexY+2mVGrOBM4KvURhTNmYDrFraEgDVG66uHdGLowyIH4kTYWaLNTfEykNlJoGnukMqB6pVW8u/ud1E+3X3JSHcaIxZMtFfiKIjsj8eTLgEpkWU0Mok9zcStiISsq0iahgQnBWX14nrUrZqZarD1el+k0WRx7O4BwuwYFrqMMdNKAJDAQ8wyu8WRPrxXq3PpatOSubOYU/sD5/APskj0s=</latexit>

N  28



Results from IBM’s quantum computer
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<latexit sha1_base64="txZkApTQA+hWWOWlIvUKmZJZ9QE=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURqS6LbtwIFe0D2lAmk0k7dDIJMzdiCQV/xY0LRdz6He78G6dtFtp6YOBwzj3cO8dPBNfgON9WYWl5ZXWtuF7a2Nza3rF395o6ThVlDRqLWLV9opngkjWAg2DtRDES+YK1/OHVxG89MKV5LO9hlDAvIn3JQ04JGKlnH3SBPUJ2U7/DJhdwOpHHPbvsVJwp8CJxc1JGOeo9+6sbxDSNmAQqiNYd10nAy4gCTgUbl7qpZgmhQ9JnHUMliZj2sun5Y3xslACHsTJPAp6qvxMZibQeRb6ZjAgM9Lw3Ef/zOimEF17GZZICk3S2KEwFhhhPusABV4yCGBlCqOLmVkwHRBEKprGSKcGd//IiaZ5W3GqlentWrl3mdRTRITpCJ8hF56iGrlEdNRBFGXpGr+jNerJerHfrYzZasPLMPvoD6/MHit2V4g==</latexit>

MPS prediction

<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
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18 PRX Quantum 5, 020315

Vacuum preparation circuits were scaled to              and run on
<latexit sha1_base64="vCBZ6LFj3JEy+PFM/hbL9jCddOg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwFRKttcuiG5cV7AOaECbTSTt08mDmplBC/8SNC0Xc+ifu/BunbUCtHrhwOOde7r0nSAVXYNufRmltfWNzq7xd2dnd2z8wD486KskkZW2aiET2AqKY4DFrAwfBeqlkJAoE6wbj27nfnTCpeBI/wDRlXkSGMQ85JaAl3zRzFwDzIHJ9mimazHyzalu1euOycYVty17gmzgFqaICLd/8cAcJzSIWAxVEqb5jp+DlRAKngs0qbqZYSuiYDFlf05hETHn54vIZPtPKAIeJ1BUDXqg/J3ISKTWNAt0ZERipVW8u/uf1MwgbXs7jNAMW0+WiMBMYEjyPAQ+4ZBTEVBNCJde3YjoiklDQYVV0CM7qy39J58Jy6lb9vlZt3hRxlNEJOkXnyEHXqInuUAu1EUUT9Iie0YuRG0/Gq/G2bC0Zxcwx+gXj/QvzqZPk</latexit>

ibm cusco
<latexit sha1_base64="q88HI5uQsxkB4rqjITivnLc0/gw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgKWy01l6EohdPUsHUQhvKZrtpl242YXcjlNDf4MWDIl79Qd78N27bgFp9MPB4b4aZeUHCmdIIfVqFpeWV1bXiemljc2t7p7y711JxKgn1SMxj2Q6wopwJ6mmmOW0nkuIo4PQ+GF1N/fsHKhWLxZ0eJ9SP8ECwkBGsjeTdXLgI9coV5FRr9dP6mY0cNMM3cXNSgRzNXvmj249JGlGhCcdKdVyUaD/DUjPC6aTUTRVNMBnhAe0YKnBElZ/Njp3YR0bp22EsTQltz9SfExmOlBpHgemMsB6qRW8q/ud1Uh3W/YyJJNVUkPmiMOW2ju3p53afSUo0HxuCiWTmVpsMscREm3xKJgR38eW/pHXiuDWndlutNC7zOIpwAIdwDC6cQwOuoQkeEGDwCM/wYgnryXq13uatBSuf2YdfsN6/AKr6jfU=</latexit>

N = 100



<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi ,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

Goal: prepare a hadron wavepacket 

1. Prepare the interacting vacuum 

2. Excite a hadron wave packet on top of the vacuum
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Adiabatic state preparation
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Fermion staggered site j

A hadronic wave packet can be prepared by adiabatically turning on 
<latexit sha1_base64="BWOtOg9ToVMDfJATPFyAhBM4pIs=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0i01h6LXnqsYD+gDWWz3bZLN5u4OymUkN/hxYMiXv0x3vw3btuAWn0w8Hhvhpl5fiS4Bsf5tHJr6xubW/ntws7u3v5B8fCopcNYUdakoQhVxyeaCS5ZEzgI1okUI4EvWNuf3M799pQpzUN5D7OIeQEZST7klICRvN6YQFJP+8mEy7RfLDl2uVK9rF5hx3YW+CZuRkooQ6Nf/OgNQhoHTAIVROuu60TgJUQBp4KlhV6sWUTohIxY11BJAqa9ZHF0is+MMsDDUJmSgBfqz4mEBFrPAt90BgTGetWbi/953RiGVS/hMoqBSbpcNIwFhhDPE8ADrhgFMTOEUMXNrZiOiSIUTE4FE4K7+vJf0rqw3YpduSuXajdZHHl0gk7ROXLRNaqhOmqgJqLoAT2iZ/RiTa0n69V6W7bmrGzmGP2C9f4Fgo2Smw==</latexit>

Ĥkin

<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en

si
ty

<latexit sha1_base64="W/KPSUg1Zq2vKnlYJbBxQQ1BboA=">AAACGXicbVDLSgMxFM3UV62vUZdugkWoC8uMSHUjFN10WcE+oC0lk6ZtaCYzJHfEMsxvuPFX3LhQxKWu/BvTdhBtPRA4nHMuN/d4oeAaHOfLyiwtr6yuZddzG5tb2zv27l5dB5GirEYDEaimRzQTXLIacBCsGSpGfE+whje6nviNO6Y0D+QtjEPW8clA8j6nBIzUtZ32kEBcSbpxG9g9xKSXJAXnGF/i1MAn+Ccy4jLp2nmn6EyBF4mbkjxKUe3aH+1eQCOfSaCCaN1ynRA6MVHAqWBJrh1pFhI6IgPWMlQSn+lOPL0swUdG6eF+oMyTgKfq74mY+FqPfc8kfQJDPe9NxP+8VgT9i07MZRgBk3S2qB8JDAGe1IR7XDEKYmwIoYqbv2I6JIpQMGXmTAnu/MmLpH5adEvF0s1ZvnyV1pFFB+gQFZCLzlEZVVAV1RBFD+gJvaBX69F6tt6s91k0Y6Uz++gPrM9vEeWgWg==</latexit>

Ĥad(0) = Ĥ � Ĥkin

Adiabatic JLP procedure: Quantum Inf. Comput. 14, 1014 (2014 ) 20



Adiabatic state preparation

Adiabatic preparation circuits require too many gates: use SC-ADAPT-VQE
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Ĥad(t) spectrum
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Fermion staggered site j

<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en

si
ty

<latexit sha1_base64="W/KPSUg1Zq2vKnlYJbBxQQ1BboA=">AAACGXicbVDLSgMxFM3UV62vUZdugkWoC8uMSHUjFN10WcE+oC0lk6ZtaCYzJHfEMsxvuPFX3LhQxKWu/BvTdhBtPRA4nHMuN/d4oeAaHOfLyiwtr6yuZddzG5tb2zv27l5dB5GirEYDEaimRzQTXLIacBCsGSpGfE+whje6nviNO6Y0D+QtjEPW8clA8j6nBIzUtZ32kEBcSbpxG9g9xKSXJAXnGF/i1MAn+Ccy4jLp2nmn6EyBF4mbkjxKUe3aH+1eQCOfSaCCaN1ynRA6MVHAqWBJrh1pFhI6IgPWMlQSn+lOPL0swUdG6eF+oMyTgKfq74mY+FqPfc8kfQJDPe9NxP+8VgT9i07MZRgBk3S2qB8JDAGe1IR7XDEKYmwIoYqbv2I6JIpQMGXmTAnu/MmLpH5adEvF0s1ZvnyV1pFFB+gQFZCLzlEZVVAV1RBFD+gJvaBX69F6tt6s91k0Y6Uz++gPrM9vEeWgWg==</latexit>

Ĥad(0) = Ĥ � Ĥkin

20



SC-ADAPT-VQE for preparing hadron wave packets

Localized circuits maximize overlap with the adiabatically prepared wave packet

Vacuum Wave packet
<latexit sha1_base64="44vRTYf5fW4m67jpBPFEBmWZdZA="></latexit>

E = h ansatz|Ĥ| ansatzi
<latexit sha1_base64="KEDZxGdPSALthUcQBt1E19zI910="></latexit>

I = 1� |h ansatz| WPi|2
Variationally  

minimize

Scalability

Translational symmetry Localized
<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en

si
ty

<latexit sha1_base64="TZKqEG1onbTz2Une81ina7gRFYw=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM120i7dZMPuRCyhP8OLB0W8+mu8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bRqWaQ4MrqXQ7YAakiKGBAiW0Ew0sCiS0gtHN1G89gjZCxQ84TsCP2CAWoeAMrdTpIjxhdi8QJr1S2a24M9Bl4uWkTHLUe6Wvbl/xNIIYuWTGdDw3QT9jGgWXMCl2UwMJ4yM2gI6lMYvA+Nns5Ak9tUqfhkrbipHO1N8TGYuMGUeB7YwYDs2iNxX/8zophld+JuIkRYj5fFGYSoqKTv+nfaGBoxxbwrgW9lbKh0wzjjalog3BW3x5mTTPK161Ur27KNeu8zgK5JickDPikUtSI7ekThqEE0WeySt5c9B5cd6dj3nripPPHJE/cD5/ANRskaE=</latexit>

Site

21



SC-ADAPT-VQE wave packet is built on top of the vacuum 

SC-ADAPT-VQE for preparing hadron wave packets

22

,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

1 2 3 4 5 6 7 8 9 10
step

10°2

10°1

I

L = 7
L = 8
L = 9
L = 10
L = 11
L = 12
L = 13
L = 14

<latexit sha1_base64="JWpoSPydHrUaxQfBmw7PCO7FKgQ=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcblCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0r6oerVq7eGy0rjJ4yjCCZzCOXhQhwbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxMYjZ8=</latexit>

N = 16
<latexit sha1_base64="2egp/E5aewQjZ8rTgC938cuxkcw=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVqb0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcflCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDwlG4K3/PIqaV9UvVq19nBZadzkcRThBE7hHDy4ggbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxYgjaE=</latexit>

N = 18
<latexit sha1_base64="FQlmMka20+/N45TtNU5sq/1uml0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9dc0dlCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0q5VvXq1/nBRadzkcRThBE7hHDy4hAbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBwuFjZo=</latexit>

N = 20
<latexit sha1_base64="8QzWmQ28v1zQWw9XqNb8x50x93E=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da02KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDw6NjZw=</latexit>

N = 22
<latexit sha1_base64="bYJytNV+h0OzniSmgPOtRRmO8l0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktpXoRil48SQVrC+1Ssmm2DU2yS5IVytK/4MWDIl79Q978N2bbPWjrg4HHezPMzAtizrRx3W+nsLa+sblV3C7t7O7tH5QPjx51lChC2yTikeoGWFPOJG0bZjjtxopiEXDaCSY3md95okqzSD6YaUx9gUeShYxgk0l3V7X6oFxxq+4caJV4OalAjtag/NUfRiQRVBrCsdY9z42Nn2JlGOF0VuonmsaYTPCI9iyVWFDtp/NbZ+jMKkMURsqWNGiu/p5IsdB6KgLbKbAZ62UvE//zeokJL/2UyTgxVJLFojDhyEQoexwNmaLE8KklmChmb0VkjBUmxsZTsiF4yy+vksda1WtUG/f1SvM6j6MIJ3AK5+DBBTThFlrQBgJjeIZXeHOE8+K8Ox+L1oKTzxzDHzifPxGVjZ4=</latexit>

N = 24
<latexit sha1_base64="zndd6P33vZTvKKGnAw3mLhght7U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da0+KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDxSdjaA=</latexit>

N = 26
<latexit sha1_base64="4AecGLDHql4LwPbyHULW2fus0P4=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4KrtFai9C0YsnqWA/oF1KNs22oUl2SbJCWfoXvHhQxKt/yJv/xmy7B219MPB4b4aZeUHMmTau++2srW9sbm0Xdoq7e/sHh6Wj47aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ28ztPVGkWyUczjakv8EiykBFsMun+uloflMpuxZ0DrRIvJ2XI0RyUvvrDiCSCSkM41rrnubHxU6wMI5zOiv1E0xiTCR7RnqUSC6r9dH7rDJ1bZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDxFG4K3/PIqaVcrXq1Se7gsN27yOApwCmdwAR5cQQPuoAktIDCGZ3iFN0c4L86787FoXXPymRP4A+fzBxeljaI=</latexit>

N = 28

<latexit sha1_base64="9r7HUJeYR5g0W8szJlGgRw1oung=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mVUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcblCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0r6oevVq/aFWadzkcRThBE7hHDy4hAbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxAQjZ0=</latexit>

N = 14



Infidelity decreases exponentially as larger correlations are added 
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,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

1 2 3 4 5 6 7 8 9 10
step

10°2

10°1

I

L = 7
L = 8
L = 9
L = 10
L = 11
L = 12
L = 13
L = 14

<latexit sha1_base64="JWpoSPydHrUaxQfBmw7PCO7FKgQ=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcblCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0r6oerVq7eGy0rjJ4yjCCZzCOXhQhwbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxMYjZ8=</latexit>

N = 16
<latexit sha1_base64="2egp/E5aewQjZ8rTgC938cuxkcw=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVqb0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcflCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDwlG4K3/PIqaV9UvVq19nBZadzkcRThBE7hHDy4ggbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxYgjaE=</latexit>

N = 18
<latexit sha1_base64="FQlmMka20+/N45TtNU5sq/1uml0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9dc0dlCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0q5VvXq1/nBRadzkcRThBE7hHDy4hAbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBwuFjZo=</latexit>

N = 20
<latexit sha1_base64="8QzWmQ28v1zQWw9XqNb8x50x93E=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da02KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDw6NjZw=</latexit>

N = 22
<latexit sha1_base64="bYJytNV+h0OzniSmgPOtRRmO8l0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktpXoRil48SQVrC+1Ssmm2DU2yS5IVytK/4MWDIl79Q978N2bbPWjrg4HHezPMzAtizrRx3W+nsLa+sblV3C7t7O7tH5QPjx51lChC2yTikeoGWFPOJG0bZjjtxopiEXDaCSY3md95okqzSD6YaUx9gUeShYxgk0l3V7X6oFxxq+4caJV4OalAjtag/NUfRiQRVBrCsdY9z42Nn2JlGOF0VuonmsaYTPCI9iyVWFDtp/NbZ+jMKkMURsqWNGiu/p5IsdB6KgLbKbAZ62UvE//zeokJL/2UyTgxVJLFojDhyEQoexwNmaLE8KklmChmb0VkjBUmxsZTsiF4yy+vksda1WtUG/f1SvM6j6MIJ3AK5+DBBTThFlrQBgJjeIZXeHOE8+K8Ox+L1oKTzxzDHzifPxGVjZ4=</latexit>

N = 24
<latexit sha1_base64="zndd6P33vZTvKKGnAw3mLhght7U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9da0+KFfcqjsHWiVeTiqQozkof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzWGTqzyhCFkbIlDZqrvydSLLSeisB2CmzGetnLxP+8XmLCKz9lMk4MlWSxKEw4MhHKHkdDpigxfGoJJorZWxEZY4WJsfGUbAje8surpF2revVq/eGi0rjJ4yjCCZzCOXhwCQ24gya0gMAYnuEV3hzhvDjvzseiteDkM8fwB87nDxSdjaA=</latexit>

N = 26
<latexit sha1_base64="4AecGLDHql4LwPbyHULW2fus0P4=">AAAB63icbVBNSwMxEJ31s9avqkcvwSJ4KrtFai9C0YsnqWA/oF1KNs22oUl2SbJCWfoXvHhQxKt/yJv/xmy7B219MPB4b4aZeUHMmTau++2srW9sbm0Xdoq7e/sHh6Wj47aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ28ztPVGkWyUczjakv8EiykBFsMun+uloflMpuxZ0DrRIvJ2XI0RyUvvrDiCSCSkM41rrnubHxU6wMI5zOiv1E0xiTCR7RnqUSC6r9dH7rDJ1bZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzFh3U+ZjBNDJVksChOOTISyx9GQKUoMn1qCiWL2VkTGWGFibDxFG4K3/PIqaVcrXq1Se7gsN27yOApwCmdwAR5cQQPuoAktIDCGZ3iFN0c4L86787FoXXPymRP4A+fzBxeljaI=</latexit>

N = 28

<latexit sha1_base64="9r7HUJeYR5g0W8szJlGgRw1oung=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9mVUr0IRS+epIL9gHYp2TTbhibZJckKZelf8OJBEa/+IW/+G7PtHrT1wcDjvRlm5gUxZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dJYrQFol4pLoB1pQzSVuGGU67saJYBJx2gslt5neeqNIsko9mGlNf4JFkISPYZNL9tVcblCtu1Z0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5zOSv1E0xiTCR7RnqUSC6r9dH7rDJ1ZZYjCSNmSBs3V3xMpFlpPRWA7BTZjvexl4n9eLzHhlZ8yGSeGSrJYFCYcmQhlj6MhU5QYPrUEE8XsrYiMscLE2HhKNgRv+eVV0r6oevVq/aFWadzkcRThBE7hHDy4hAbcQRNaQGAMz/AKb45wXpx352PRWnDymWP4A+fzBxAQjZ0=</latexit>

N = 14
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<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�

0. Map the Hilbert space onto qubits

Goal: to simulate hadron dynamics on a quantum computer

<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

1. Prepare the initial state

<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi

2. Time evolve

,
<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W

P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

,

<latexit sha1_base64="+mkNQbDWq+gC2JX2N9rgZqwDlfg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2rVk02wbmmS3SVYoS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4eNXWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRjczv/VElWaRfDCTmPoCDyQLGcHGSu2uZgJVHu96xZJbdudAq8TLSAky1HvFr24/Iomg0hCOte54bmz8FCvDCKfTQjfRNMZkhAe0Y6nEgmo/nd87RWdW6aMwUrakQXP190SKhdYTEdhOgc1QL3sz8T+vk5jwyk+ZjBNDJVksChOOTIRmz6M+U5QYPrEEE8XsrYgMscLE2IgKNgRv+eVV0qyUvWq5en9Rql1nceThBE7hHDy4hBrcQh0aQIDDM7zCmzN2Xpx352PRmnOymWP4A+fzBz/Bj3g=</latexit>

⇠ 2N
,



Trotterized time evolution

<latexit sha1_base64="PtIGMfzPCCpC2j93hDkUUDHbb7s=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseilx4r2FppQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpYh4CwVK3kk0pyqQ/CEY3878hyeujYije5wk3Fd0GIlQMIpWeuyNKGaNaV/1yxW36s5BVomXkwrkaPbLX71BzFLFI2SSGtP13AT9jGoUTPJpqZcanlA2pkPetTSiihs/mx88JWdWGZAw1rYiJHP190RGlTETFdhORXFklr2Z+J/XTTG89jMRJSnyiC0WhakkGJPZ92QgNGcoJ5ZQpoW9lbAR1ZShzahkQ/CWX14l7YuqV6vW7i4r9Zs8jiKcwCmcgwdXUIcGNKEFDBQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f8BCQhA==</latexit>

Ĥm

<latexit sha1_base64="LD6j656ru2ciebemC503r0rrKok=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLzlGMA/ILmF2MpsMmX0w0yuEZX/DiwdFvPoz3vwbJ8keNLGgoajqprvLT6TQaNvfVmljc2t7p7xb2ds/ODyqHp90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vOn93O/98SVFnH0iLOEeyEdRyIQjKKRXHdCMWvlw4zLfFit2XV7AbJOnILUoEB7WP1yRzFLQx4hk1TrgWMn6GVUoWCS5xU31TyhbErHfGBoREOuvWxxc04ujDIiQaxMRUgW6u+JjIZaz0LfdIYUJ3rVm4v/eYMUg1svE1GSIo/YclGQSoIxmQdARkJxhnJmCGVKmFsJm1BFGZqYKiYEZ/XlddK9qjuNeuPhuta8K+IowxmcwyU4cANNaEEbOsAggWd4hTcrtV6sd+tj2VqyiplT+APr8wd63pH+</latexit>

Ĥel

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="mA22n1OGB18LCkP+WomBMTlmq44=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRS48V7Ae0oWy2m3bpZhN3J4US8ju8eFDEqz/Gm//GbZuDtj4YeLw3w8w8PxZco+N8W4WNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJeshRwF68aKkdAXrONP7ud+Z8qU5pF8xFnMvJCMJA84JWgkrz8mmDayQTrhMhuUK07VWcBeJ25OKpCjOSh/9YcRTUImkQqidc91YvRSopBTwbJSP9EsJnRCRqxnqCQh0166ODqzL4wytINImZJoL9TfEykJtZ6FvukMCY71qjcX//N6CQa3XsplnCCTdLkoSISNkT1PwB5yxSiKmSGEKm5utemYKELR5FQyIbirL6+T9lXVrVVrD9eV+l0eRxHO4BwuwYUbqEMDmtACCk/wDK/wZk2tF+vd+li2Fqx85hT+wPr8AVApknk=</latexit>

Ĥkin

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
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<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>
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Trotterized time evolution

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

requires only single-qubit gates
<latexit sha1_base64="eAlqEfEi3mntjW+fOdGJon07cUA=">AAAB+XicbVBNS8NAEN34WetX1KOXYBG8GBKttceilx4r2A9oY9hsN+3S3STsTgol9J948aCIV/+JN/+N2zagVh8MPN6bYWZekHCmwHE+jZXVtfWNzcJWcXtnd2/fPDhsqTiVhDZJzGPZCbCinEW0CQw47SSSYhFw2g5GtzO/PaZSsTi6h0lCPYEHEQsZwaAl3zTpQ3bOoDfEkNWnvpj6Zsmxy5XqZfXKcmxnjm/i5qSEcjR886PXj0kqaASEY6W6rpOAl2EJjHA6LfZSRRNMRnhAu5pGWFDlZfPLp9apVvpWGEtdEVhz9edEhoVSExHoToFhqJa9mfif100hrHoZi5IUaEQWi8KUWxBbsxisPpOUAJ9ogolk+laLDLHEBHRYRR2Cu/zyX9K6sN2KXbkrl2o3eRwFdIxO0Bly0TWqoTpqoCYiaIwe0TN6MTLjyXg13hatK0Y+c4R+wXj/AvAmk+I=</latexit>

e�itĤm

24

<latexit sha1_base64="PtIGMfzPCCpC2j93hDkUUDHbb7s=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseilx4r2FppQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpYh4CwVK3kk0pyqQ/CEY3878hyeujYije5wk3Fd0GIlQMIpWeuyNKGaNaV/1yxW36s5BVomXkwrkaPbLX71BzFLFI2SSGtP13AT9jGoUTPJpqZcanlA2pkPetTSiihs/mx88JWdWGZAw1rYiJHP190RGlTETFdhORXFklr2Z+J/XTTG89jMRJSnyiC0WhakkGJPZ92QgNGcoJ5ZQpoW9lbAR1ZShzahkQ/CWX14l7YuqV6vW7i4r9Zs8jiKcwCmcgwdXUIcGNKEFDBQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f8BCQhA==</latexit>

Ĥm

<latexit sha1_base64="LD6j656ru2ciebemC503r0rrKok=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLzlGMA/ILmF2MpsMmX0w0yuEZX/DiwdFvPoz3vwbJ8keNLGgoajqprvLT6TQaNvfVmljc2t7p7xb2ds/ODyqHp90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vOn93O/98SVFnH0iLOEeyEdRyIQjKKRXHdCMWvlw4zLfFit2XV7AbJOnILUoEB7WP1yRzFLQx4hk1TrgWMn6GVUoWCS5xU31TyhbErHfGBoREOuvWxxc04ujDIiQaxMRUgW6u+JjIZaz0LfdIYUJ3rVm4v/eYMUg1svE1GSIo/YclGQSoIxmQdARkJxhnJmCGVKmFsJm1BFGZqYKiYEZ/XlddK9qjuNeuPhuta8K+IowxmcwyU4cANNaEEbOsAggWd4hTcrtV6sd+tj2VqyiplT+APr8wd63pH+</latexit>

Ĥel

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="mA22n1OGB18LCkP+WomBMTlmq44=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRS48V7Ae0oWy2m3bpZhN3J4US8ju8eFDEqz/Gm//GbZuDtj4YeLw3w8w8PxZco+N8W4WNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJeshRwF68aKkdAXrONP7ud+Z8qU5pF8xFnMvJCMJA84JWgkrz8mmDayQTrhMhuUK07VWcBeJ25OKpCjOSh/9YcRTUImkQqidc91YvRSopBTwbJSP9EsJnRCRqxnqCQh0166ODqzL4wytINImZJoL9TfEykJtZ6FvukMCY71qjcX//N6CQa3XsplnCCTdLkoSISNkT1PwB5yxSiKmSGEKm5utemYKELR5FQyIbirL6+T9lXVrVVrD9eV+l0eRxHO4BwuwYUbqEMDmtACCk/wDK/wZk2tF+vd+li2Fqx85hT+wPr8AVApknk=</latexit>

Ĥkin

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>
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<latexit sha1_base64="FUFGA4uQc531uckN8dKKHDyaLGY="></latexit>
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<latexit sha1_base64="+ir/03YEh0z2PYG+uT7N8MpAi8I=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEIXiyJSPVY9NJjBfsBbSyb7aZdutmE3YlQYg7+FS8eFPHq3/Dmv3Hb5qCtDwYe780wM8+PBdfgON/W0vLK6tp6YaO4ubW9s2vv7Td1lCjKGjQSkWr7RDPBJWsAB8HasWIk9AVr+aObid96YErzSN7BOGZeSAaSB5wSMFLPPmT36RnHgLtDAmkt66UjLrOsZ5ecsjMFXiRuTkooR71nf3X7EU1CJoEKonXHdWLwUqKAU8GyYjfRLCZ0RAasY6gkIdNeOr0/wydG6eMgUqYk4Kn6eyIlodbj0DedIYGhnvcm4n9eJ4Hgyku5jBNgks4WBYnAEOFJGLjPFaMgxoYQqri5FdMhUYSCiaxoQnDnX14kzfOyWylXbi9K1es8jgI6QsfoFLnoElVRDdVRA1H0iJ7RK3qznqwX6936mLUuWfnMAfoD6/MH3KyWCQ==</latexit>

e�itĤkin
<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=

<latexit sha1_base64="QggXLqIOGFhmhRt74YfvYVEqDbA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0eI8khgQ2aHBkZmZzczsyZkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SDGcfoh3QgeZ8zaqxUu+8WS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALFljOE=</latexit>

S
<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H
<latexit sha1_base64="QggXLqIOGFhmhRt74YfvYVEqDbA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0eI8khgQ2aHBkZmZzczsyZkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SDGcfoh3QgeZ8zaqxUu+8WS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALFljOE=</latexit>

S

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="ZiCLE8H5v4GDvAJb+i8NuR4Wbc0=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VwVRLxtSy6cVnRPiCNZTK5aYdOZsLMRCihn+HGhSJu/Rp3/o3TNgutHrhwOOde7r0nTDnTxnW/nNLS8srqWnm9srG5tb1T3d1ra5kpCi0quVTdkGjgTEDLMMOhmyogScihE46up37nEZRmUtybcQpBQgaCxYwSYyX/7iHvRWQwADXpV2tu3Z0B/yVeQWqoQLNf/exFkmYJCEM50dr33NQEOVGGUQ6TSi/TkBI6IgPwLRUkAR3ks5Mn+MgqEY6lsiUMnqk/J3KSaD1OQtuZEDPUi95U/M/zMxNfBjkTaWZA0PmiOOPYSDz9H0dMATV8bAmhitlbMR0SRaixKVVsCN7iy39J+6TundfPbk9rjasijjI6QIfoGHnoAjXQDWqiFqJIoif0gl4d4zw7b877vLXkFDP76Becj29ywZFh</latexit>

S†

<latexit sha1_base64="ZiCLE8H5v4GDvAJb+i8NuR4Wbc0=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VwVRLxtSy6cVnRPiCNZTK5aYdOZsLMRCihn+HGhSJu/Rp3/o3TNgutHrhwOOde7r0nTDnTxnW/nNLS8srqWnm9srG5tb1T3d1ra5kpCi0quVTdkGjgTEDLMMOhmyogScihE46up37nEZRmUtybcQpBQgaCxYwSYyX/7iHvRWQwADXpV2tu3Z0B/yVeQWqoQLNf/exFkmYJCEM50dr33NQEOVGGUQ6TSi/TkBI6IgPwLRUkAR3ks5Mn+MgqEY6lsiUMnqk/J3KSaD1OQtuZEDPUi95U/M/zMxNfBjkTaWZA0PmiOOPYSDz9H0dMATV8bAmhitlbMR0SRaixKVVsCN7iy39J+6TundfPbk9rjasijjI6QIfoGHnoAjXQDWqiFqJIoif0gl4d4zw7b877vLXkFDP76Becj29ywZFh</latexit>

S†

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H
<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="xepYw5cdFuqa2Xb2ZJABrzZzuGU=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoipbosunFZxT6wCWEynbRDJw9mboQSunTjr7hxoYhbP8Gdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVhaXlldK66XNja3tnfM3b22ilNJWYvGIpZdnygmeMRawEGwbiIZCX3BOv7ocup37plUPI5uYZwwNySDiAecEtCSZx7eeHeOYAHgCnYCSWgGk6w2wY7kgyHgE88sW1VrBvyX2DkpoxxNz/x0+jFNQxYBFUSpnm0l4GZEAqeCTUpOqlhC6IgMWE/TiIRMudnskQk+1kofB7HUFQGeqT8nMhIqNQ593RkSGKpFbyr+5/VSCM7djEdJCiyi80VBKjDEeJoK7nPJKIixJoRKrm/FdEh0HKCzK+kQ7MWX/5L2adWuV+vXtXLjIo+jiA7QEaogG52hBrpCTdRCFD2gJ/SCXo1H49l4M97nrQUjn9lHv2B8fAM5KJjZ</latexit>

RZ

✓
t

4

◆

<latexit sha1_base64="xepYw5cdFuqa2Xb2ZJABrzZzuGU=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoipbosunFZxT6wCWEynbRDJw9mboQSunTjr7hxoYhbP8Gdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVhaXlldK66XNja3tnfM3b22ilNJWYvGIpZdnygmeMRawEGwbiIZCX3BOv7ocup37plUPI5uYZwwNySDiAecEtCSZx7eeHeOYAHgCnYCSWgGk6w2wY7kgyHgE88sW1VrBvyX2DkpoxxNz/x0+jFNQxYBFUSpnm0l4GZEAqeCTUpOqlhC6IgMWE/TiIRMudnskQk+1kofB7HUFQGeqT8nMhIqNQ593RkSGKpFbyr+5/VSCM7djEdJCiyi80VBKjDEeJoK7nPJKIixJoRKrm/FdEh0HKCzK+kQ7MWX/5L2adWuV+vXtXLjIo+jiA7QEaogG52hBrpCTdRCFD2gJ/SCXo1H49l4M97nrQUjn9lHv2B8fAM5KJjZ</latexit>

RZ

✓
t

4

◆

Trotterized time evolution

<latexit sha1_base64="UfJmbmrxscOu9Pz5aQfoaQcAN2s=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgQcKuSPQY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9irlSv2qVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3abjLs=</latexit>,

requires           two-qubit gates
<latexit sha1_base64="YFB9uZmsfkYD9kBJqdVcdqOKvFw=">AAAB/XicbVDLSsNAFJ34rPVVHzs3wSK4MSRaa5dFN11WsA9oa5hMJ+3QySTM3Ag1BH/FjQtF3Pof7vwbp21ArR64cDjnXu69x4s4U2Dbn8bC4tLyympuLb++sbm1XdjZbaowloQ2SMhD2fawopwJ2gAGnLYjSXHgcdryRlcTv3VHpWKhuIFxRHsBHgjmM4JBS25hn94mJwy6QwxJLXWTERNp6haKtlUqV84q56Zt2VN8EycjRZSh7hY+uv2QxAEVQDhWquPYEfQSLIERTtN8N1Y0wmSEB7SjqcABVb1ken1qHmmlb/qh1CXAnKo/JxIcKDUOPN0ZYBiqeW8i/ud1YvArvYSJKAYqyGyRH3MTQnMShdlnkhLgY00wkUzfapIhlpiADiyvQ3DmX/5LmqeWU7bK16Vi9TKLI4cO0CE6Rg66QFVUQ3XUQATdo0f0jF6MB+PJeDXeZq0LRjazh37BeP8CW+CV1w==</latexit>

e�itĤkin

25

<latexit sha1_base64="PtIGMfzPCCpC2j93hDkUUDHbb7s=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseilx4r2FppQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpYh4CwVK3kk0pyqQ/CEY3878hyeujYije5wk3Fd0GIlQMIpWeuyNKGaNaV/1yxW36s5BVomXkwrkaPbLX71BzFLFI2SSGtP13AT9jGoUTPJpqZcanlA2pkPetTSiihs/mx88JWdWGZAw1rYiJHP190RGlTETFdhORXFklr2Z+J/XTTG89jMRJSnyiC0WhakkGJPZ92QgNGcoJ5ZQpoW9lbAR1ZShzahkQ/CWX14l7YuqV6vW7i4r9Zs8jiKcwCmcgwdXUIcGNKEFDBQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f8BCQhA==</latexit>

Ĥm

<latexit sha1_base64="LD6j656ru2ciebemC503r0rrKok=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLzlGMA/ILmF2MpsMmX0w0yuEZX/DiwdFvPoz3vwbJ8keNLGgoajqprvLT6TQaNvfVmljc2t7p7xb2ds/ODyqHp90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vOn93O/98SVFnH0iLOEeyEdRyIQjKKRXHdCMWvlw4zLfFit2XV7AbJOnILUoEB7WP1yRzFLQx4hk1TrgWMn6GVUoWCS5xU31TyhbErHfGBoREOuvWxxc04ujDIiQaxMRUgW6u+JjIZaz0LfdIYUJ3rVm4v/eYMUg1svE1GSIo/YclGQSoIxmQdARkJxhnJmCGVKmFsJm1BFGZqYKiYEZ/XlddK9qjuNeuPhuta8K+IowxmcwyU4cANNaEEbOsAggWd4hTcrtV6sd+tj2VqyiplT+APr8wd63pH+</latexit>

Ĥel

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="mA22n1OGB18LCkP+WomBMTlmq44=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRS48V7Ae0oWy2m3bpZhN3J4US8ju8eFDEqz/Gm//GbZuDtj4YeLw3w8w8PxZco+N8W4WNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJeshRwF68aKkdAXrONP7ud+Z8qU5pF8xFnMvJCMJA84JWgkrz8mmDayQTrhMhuUK07VWcBeJ25OKpCjOSh/9YcRTUImkQqidc91YvRSopBTwbJSP9EsJnRCRqxnqCQh0166ODqzL4wytINImZJoL9TfEykJtZ6FvukMCY71qjcX//N6CQa3XsplnCCTdLkoSISNkT1PwB5yxSiKmSGEKm5utemYKELR5FQyIbirL6+T9lXVrVVrD9eV+l0eRxHO4BwuwYUbqEMDmtACCk/wDK/wZk2tF+vd+li2Fqx85hT+wPr8AVApknk=</latexit>

Ĥkin

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>

Ĥ =
m

2

N�1X

n=0

(�1)nẐn +
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<latexit sha1_base64="iJC9a8M7K42v41+TIQ2gR/O5B6o=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4MSS11h6LXjxJRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0DavXBwOO9GWbm+TFnSjvOp7W0vLK6tp7byG9ube/sFvb2mypKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR1dTv/VApWKRuNfjmHohHggWMIK1ke5uTku9QtGxy5XqWfUcObYzwzdxM1KEDPVe4aPbj0gSUqEJx0p1XCfWXoqlZoTTSb6bKBpjMsID2jFU4JAqL52dOkHHRumjIJKmhEYz9edEikOlxqFvOkOsh2rRm4r/eZ1EB1UvZSJONBVkvihIONIRmv6N+kxSovnYEEwkM7ciMsQSE23SyZsQ3MWX/5JmyXYrduW2XKxdZnHk4BCO4ARcuIAaXEMdGkBgAI/wDC8Wt56sV+tt3rpkZTMH8AvW+xe3JY1y</latexit>

N � 2



has       between all pairs of qubits:            two-qubit gates
<latexit sha1_base64="volxmWeiWxu/+bIhXXuj14P21+Y=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0i01h6LXnqsYD+gDWWznbRLN5u4uymU0N/hxYMiXv0x3vw3btuAWn0w8Hhvhpl5fsyZ0o7zaeXW1jc2t/LbhZ3dvf2D4uFRS0WJpNCkEY9kxycKOBPQ1Exz6MQSSOhzaPvj27nfnoBULBL3ehqDF5KhYAGjRBvJw70R0Wl91k+Bz/rFkmOXK9XL6hV2bGeBb+JmpIQyNPrFj94gokkIQlNOlOq6Tqy9lEjNKIdZoZcoiAkdkyF0DRUkBOWli6Nn+MwoAxxE0pTQeKH+nEhJqNQ09E1nSPRIrXpz8T+vm+ig6qVMxIkGQZeLgoRjHeF5AnjAJFDNp4YQKpm5FdMRkYRqk1PBhOCuvvyXtC5st2JX7sql2k0WRx6doFN0jlx0jWqojhqoiSh6QI/oGb1YE+vJerXelq05K5s5Rr9gvX8BBEuSSg==</latexit>

Ĥel

<latexit sha1_base64="mBayc7dp/NyIFujDXQ9LPA/Zkf4=">AAAB9XicbVDLTsMwEHTKq5RXgSMXiwqJU5RAKT1WcOFYJPoQbagc12mtOk5kb0BV1P/gwgGEuPIv3Pgb3DYSUBhptaOZXXk9fiy4Bsf5tHJLyyura/n1wsbm1vZOcXevqaNEUdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU791j1TmkfyBsYx80IykDzglICR7rpDAuntJGu9Ysmxy5XqafUMO7YzwzdxM1JCGeq94ke3H9EkZBKoIFp3XCcGLyUKOBVsUugmmsWEjsiAdQyVJGTaS2dXT/CRUfo4iJQpCXim/txISaj1OPTNZEhgqBe9qfif10kgqHopl3ECTNL5Q0EiMER4GgHuc8UoiLEhhCpubsV0SBShYIIqmBDcxS//Jc0T263YletyqXaRxZFHB+gQHSMXnaMaukJ11EAUKfSIntGL9WA9Wa/W23w0Z2U7++gXrPcvRKmTCQ==</latexit>

ẐẐ

Trotterized time evolution

26

<latexit sha1_base64="PtIGMfzPCCpC2j93hDkUUDHbb7s=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseilx4r2FppQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpYh4CwVK3kk0pyqQ/CEY3878hyeujYije5wk3Fd0GIlQMIpWeuyNKGaNaV/1yxW36s5BVomXkwrkaPbLX71BzFLFI2SSGtP13AT9jGoUTPJpqZcanlA2pkPetTSiihs/mx88JWdWGZAw1rYiJHP190RGlTETFdhORXFklr2Z+J/XTTG89jMRJSnyiC0WhakkGJPZ92QgNGcoJ5ZQpoW9lbAR1ZShzahkQ/CWX14l7YuqV6vW7i4r9Zs8jiKcwCmcgwdXUIcGNKEFDBQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f8BCQhA==</latexit>

Ĥm

<latexit sha1_base64="LD6j656ru2ciebemC503r0rrKok=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLzlGMA/ILmF2MpsMmX0w0yuEZX/DiwdFvPoz3vwbJ8keNLGgoajqprvLT6TQaNvfVmljc2t7p7xb2ds/ODyqHp90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vOn93O/98SVFnH0iLOEeyEdRyIQjKKRXHdCMWvlw4zLfFit2XV7AbJOnILUoEB7WP1yRzFLQx4hk1TrgWMn6GVUoWCS5xU31TyhbErHfGBoREOuvWxxc04ujDIiQaxMRUgW6u+JjIZaz0LfdIYUJ3rVm4v/eYMUg1svE1GSIo/YclGQSoIxmQdARkJxhnJmCGVKmFsJm1BFGZqYKiYEZ/XlddK9qjuNeuPhuta8K+IowxmcwyU4cANNaEEbOsAggWd4hTcrtV6sd+tj2VqyiplT+APr8wd63pH+</latexit>

Ĥel

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="mA22n1OGB18LCkP+WomBMTlmq44=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRS48V7Ae0oWy2m3bpZhN3J4US8ju8eFDEqz/Gm//GbZuDtj4YeLw3w8w8PxZco+N8W4WNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJeshRwF68aKkdAXrONP7ud+Z8qU5pF8xFnMvJCMJA84JWgkrz8mmDayQTrhMhuUK07VWcBeJ25OKpCjOSh/9YcRTUImkQqidc91YvRSopBTwbJSP9EsJnRCRqxnqCQh0166ODqzL4wytINImZJoL9TfEykJtZ6FvukMCY71qjcX//N6CQa3XsplnCCTdLkoSISNkT1PwB5yxSiKmSGEKm5utemYKELR5FQyIbirL6+T9lXVrVVrD9eV+l0eRxHO4BwuwYUbqEMDmtACCk/wDK/wZk2tF+vd+li2Fqx85hT+wPr8AVApknk=</latexit>

Ĥkin

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>
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<latexit sha1_base64="bJ0I1q8ZxOwbjX9G7dk1YajUmK4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHBy2YXETkSvXhSTARMYCWzwyxMmH04M0tCNnyHFw8a49WP8ebfOMAmKlpJJ5Wq7nR3uRFnUlnWp5FZWl5ZXcuu5zY2t7Z38rt7TRnGgtAGCXko7lwsKWcBbSimOL2LBMW+y2nLHV5M/daICsnC4FaNI+r4uB8wjxGstOQkHYI5up4Ur+5Lx918wTLLlepJ9RRZpjXDN7FTUoAU9W7+o9MLSezTQBGOpWzbVqScBAvFCKeTXCeWNMJkiPu0rWmAfSqdZHb0BB1ppYe8UOgKFJqpPycS7Es59l3d6WM1kIveVPzPa8fKqzoJC6JY0YDMF3kxRypE0wRQjwlKFB9rgolg+lZEBlhgonROOR2CvfjyX9IsmXbFrNyUC7XzNI4sHMAhFMGGM6jBJdShAQQe4BGe4cUYGU/Gq/E2b80Y6cw+/ILx/gWBhZFL</latexit>

O(N2)



Overhead for long-range gates: 

circuit depth

<latexit sha1_base64="bJ0I1q8ZxOwbjX9G7dk1YajUmK4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHBy2YXETkSvXhSTARMYCWzwyxMmH04M0tCNnyHFw8a49WP8ebfOMAmKlpJJ5Wq7nR3uRFnUlnWp5FZWl5ZXcuu5zY2t7Z38rt7TRnGgtAGCXko7lwsKWcBbSimOL2LBMW+y2nLHV5M/daICsnC4FaNI+r4uB8wjxGstOQkHYI5up4Ur+5Lx918wTLLlepJ9RRZpjXDN7FTUoAU9W7+o9MLSezTQBGOpWzbVqScBAvFCKeTXCeWNMJkiPu0rWmAfSqdZHb0BB1ppYe8UOgKFJqpPycS7Es59l3d6WM1kIveVPzPa8fKqzoJC6JY0YDMF3kxRypE0wRQjwlKFB9rgolg+lZEBlhgonROOR2CvfjyX9IsmXbFrNyUC7XzNI4sHMAhFMGGM6jBJdShAQQe4BGe4cUYGU/Gq/E2b80Y6cw+/ILx/gWBhZFL</latexit>

O(N2)

<latexit sha1_base64="IQeISK+nJmNiiWmriw4lLQPjHjU=">AAAB+nicbVDLSgNBEJyNrxhfiR69DAbBU9gViR6DXjxGMA/ILsvsZDYZMjuzzPQqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKBXcgOt+O4W19Y3NreJ2aWd3b/+gXDlsG5VpylpUCaW7ETFMcMlawEGwbqoZSSLBOtHoZup3Hpg2XMl7GKcsSMhA8phTAlYKy5XcB8A8SvwQlOZSTcJy1a25M+BV4i1IFS3QDMtffl/RLGESqCDG9Dw3hSAnGjgVbFLyM8NSQkdkwHqWSpIwE+Sz0yf41Cp9HCttSwKeqb8ncpIYM04i25kQGJplbyr+5/UyiK+CnMs0AybpfFGcCQwKT3PAfa4ZBTG2hFDN7a2YDokmFGxaJRuCt/zyKmmf17x6rX53UW1cL+IoomN0gs6Qhy5RA92iJmohih7RM3pFb86T8+K8Ox/z1oKzmDlCf+B8/gCsH5RK</latexit>

ibm torino

has       between all pairs of qubits:            two-qubit gates
<latexit sha1_base64="volxmWeiWxu/+bIhXXuj14P21+Y=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0i01h6LXnqsYD+gDWWznbRLN5u4uymU0N/hxYMiXv0x3vw3btuAWn0w8Hhvhpl5fsyZ0o7zaeXW1jc2t/LbhZ3dvf2D4uFRS0WJpNCkEY9kxycKOBPQ1Exz6MQSSOhzaPvj27nfnoBULBL3ehqDF5KhYAGjRBvJw70R0Wl91k+Bz/rFkmOXK9XL6hV2bGeBb+JmpIQyNPrFj94gokkIQlNOlOq6Tqy9lEjNKIdZoZcoiAkdkyF0DRUkBOWli6Nn+MwoAxxE0pTQeKH+nEhJqNQ09E1nSPRIrXpz8T+vm+ig6qVMxIkGQZeLgoRjHeF5AnjAJFDNp4YQKpm5FdMRkYRqk1PBhOCuvvyXtC5st2JX7sql2k0WRx6doFN0jlx0jWqojhqoiSh6QI/oGb1YE+vJerXelq05K5s5Rr9gvX8BBEuSSg==</latexit>

Ĥel

<latexit sha1_base64="mBayc7dp/NyIFujDXQ9LPA/Zkf4=">AAAB9XicbVDLTsMwEHTKq5RXgSMXiwqJU5RAKT1WcOFYJPoQbagc12mtOk5kb0BV1P/gwgGEuPIv3Pgb3DYSUBhptaOZXXk9fiy4Bsf5tHJLyyura/n1wsbm1vZOcXevqaNEUdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU791j1TmkfyBsYx80IykDzglICR7rpDAuntJGu9Ysmxy5XqafUMO7YzwzdxM1JCGeq94ke3H9EkZBKoIFp3XCcGLyUKOBVsUugmmsWEjsiAdQyVJGTaS2dXT/CRUfo4iJQpCXim/txISaj1OPTNZEhgqBe9qfif10kgqHopl3ECTNL5Q0EiMER4GgHuc8UoiLEhhCpubsV0SBShYIIqmBDcxS//Jc0T263YletyqXaRxZFHB+gQHSMXnaMaukJ11EAUKfSIntGL9WA9Wa/W23w0Z2U7++gXrPcvRKmTCQ==</latexit>

ẐẐ
<latexit sha1_base64="bJ0I1q8ZxOwbjX9G7dk1YajUmK4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHBy2YXETkSvXhSTARMYCWzwyxMmH04M0tCNnyHFw8a49WP8ebfOMAmKlpJJ5Wq7nR3uRFnUlnWp5FZWl5ZXcuu5zY2t7Z38rt7TRnGgtAGCXko7lwsKWcBbSimOL2LBMW+y2nLHV5M/daICsnC4FaNI+r4uB8wjxGstOQkHYI5up4Ur+5Lx918wTLLlepJ9RRZpjXDN7FTUoAU9W7+o9MLSezTQBGOpWzbVqScBAvFCKeTXCeWNMJkiPu0rWmAfSqdZHb0BB1ppYe8UOgKFJqpPycS7Es59l3d6WM1kIveVPzPa8fKqzoJC6JY0YDMF3kxRypE0wRQjwlKFB9rgolg+lZEBlhgonROOR2CvfjyX9IsmXbFrNyUC7XzNI4sHMAhFMGGM6jBJdShAQQe4BGe4cUYGU/Gq/E2b80Y6cw+/ILx/gWBhZFL</latexit>

O(N2)

Trotterized time evolution
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<latexit sha1_base64="PtIGMfzPCCpC2j93hDkUUDHbb7s=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseilx4r2FppQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpYh4CwVK3kk0pyqQ/CEY3878hyeujYije5wk3Fd0GIlQMIpWeuyNKGaNaV/1yxW36s5BVomXkwrkaPbLX71BzFLFI2SSGtP13AT9jGoUTPJpqZcanlA2pkPetTSiihs/mx88JWdWGZAw1rYiJHP190RGlTETFdhORXFklr2Z+J/XTTG89jMRJSnyiC0WhakkGJPZ92QgNGcoJ5ZQpoW9lbAR1ZShzahkQ/CWX14l7YuqV6vW7i4r9Zs8jiKcwCmcgwdXUIcGNKEFDBQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f8BCQhA==</latexit>

Ĥm

<latexit sha1_base64="LD6j656ru2ciebemC503r0rrKok=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLzlGMA/ILmF2MpsMmX0w0yuEZX/DiwdFvPoz3vwbJ8keNLGgoajqprvLT6TQaNvfVmljc2t7p7xb2ds/ODyqHp90dZwqxjsslrHq+1RzKSLeQYGS9xPFaehL3vOn93O/98SVFnH0iLOEeyEdRyIQjKKRXHdCMWvlw4zLfFit2XV7AbJOnILUoEB7WP1yRzFLQx4hk1TrgWMn6GVUoWCS5xU31TyhbErHfGBoREOuvWxxc04ujDIiQaxMRUgW6u+JjIZaz0LfdIYUJ3rVm4v/eYMUg1svE1GSIo/YclGQSoIxmQdARkJxhnJmCGVKmFsJm1BFGZqYKiYEZ/XlddK9qjuNeuPhuta8K+IowxmcwyU4cANNaEEbOsAggWd4hTcrtV6sd+tj2VqyiplT+APr8wd63pH+</latexit>

Ĥel

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="mA22n1OGB18LCkP+WomBMTlmq44=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRS48V7Ae0oWy2m3bpZhN3J4US8ju8eFDEqz/Gm//GbZuDtj4YeLw3w8w8PxZco+N8W4WNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJeshRwF68aKkdAXrONP7ud+Z8qU5pF8xFnMvJCMJA84JWgkrz8mmDayQTrhMhuUK07VWcBeJ25OKpCjOSh/9YcRTUImkQqidc91YvRSopBTwbJSP9EsJnRCRqxnqCQh0166ODqzL4wytINImZJoL9TfEykJtZ6FvukMCY71qjcX//N6CQa3XsplnCCTdLkoSISNkT1PwB5yxSiKmSGEKm5utemYKELR5FQyIbirL6+T9lXVrVVrD9eV+l0eRxHO4BwuwYUbqEMDmtACCk/wDK/wZk2tF+vd+li2Fqx85hT+wPr8AVApknk=</latexit>

Ĥkin

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}<latexit sha1_base64="teUiwyP/y3chKuJq56FMf4eMOe0="></latexit>
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1

2

N�2X

n=0

�
�̂
+
n �̂

�
n+1 + h.c.

�
+

g
2

2

N�2X

n=0

0

@
X

mn

Q̂m

1

A
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Ẑm + (�1)mÎ
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<latexit sha1_base64="bJ0I1q8ZxOwbjX9G7dk1YajUmK4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIjHBy2YXETkSvXhSTARMYCWzwyxMmH04M0tCNnyHFw8a49WP8ebfOMAmKlpJJ5Wq7nR3uRFnUlnWp5FZWl5ZXcuu5zY2t7Z38rt7TRnGgtAGCXko7lwsKWcBbSimOL2LBMW+y2nLHV5M/daICsnC4FaNI+r4uB8wjxGstOQkHYI5up4Ur+5Lx918wTLLlepJ9RRZpjXDN7FTUoAU9W7+o9MLSezTQBGOpWzbVqScBAvFCKeTXCeWNMJkiPu0rWmAfSqdZHb0BB1ppYe8UOgKFJqpPycS7Es59l3d6WM1kIveVPzPa8fKqzoJC6JY0YDMF3kxRypE0wRQjwlKFB9rgolg+lZEBlhgonROOR2CvfjyX9IsmXbFrNyUC7XzNI4sHMAhFMGGM6jBJdShAQQe4BGe4cUYGU/Gq/E2b80Y6cw+/ILx/gWBhZFL</latexit>

O(N2)



Effective electric interaction

Confinement screens charges; interaction effectively short-ranged

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="prAnSrHWL++rWjm8Er9vJFyrx5w=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFhUSU5UgVBgrWBhbiT6kJqoc122tOk5kO4gqyq+wMIAQKz/Cxt/gtBmg5UiWjs45174+QcyZ0o7zbZU2Nre2d8q7lb39g8Mj+7jaVVEiCe2QiEeyH2BFORO0o5nmtB9LisOA014wu8v93iOVikXiQc9j6od4ItiYEayNNLSr3hTr1ItMJr8ibWfZ0K45dWcBtE7cgtSgQGtof3mjiCQhFZpwrNTAdWLtp1hqRjjNKl6iaIzJDE/owFCBQ6r8dLF7hs6NMkLjSJojNFqovydSHCo1DwOTDLGeqlUvF//zBoke3/gpE3GiqSDLh8YJRzpCeRFoxCQlms8NwUQysysiUywx0aauiinBXf3yOule1t1GvdG+qjVvizrKcApncAEuXEMT7qEFHSDwBM/wCm9WZr1Y79bHMlqyipkT+APr8wflz5UE</latexit>

Q̂
<latexit sha1_base64="prAnSrHWL++rWjm8Er9vJFyrx5w=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFhUSU5UgVBgrWBhbiT6kJqoc122tOk5kO4gqyq+wMIAQKz/Cxt/gtBmg5UiWjs45174+QcyZ0o7zbZU2Nre2d8q7lb39g8Mj+7jaVVEiCe2QiEeyH2BFORO0o5nmtB9LisOA014wu8v93iOVikXiQc9j6od4ItiYEayNNLSr3hTr1ItMJr8ibWfZ0K45dWcBtE7cgtSgQGtof3mjiCQhFZpwrNTAdWLtp1hqRjjNKl6iaIzJDE/owFCBQ6r8dLF7hs6NMkLjSJojNFqovydSHCo1DwOTDLGeqlUvF//zBoke3/gpE3GiqSDLh8YJRzpCeRFoxCQlms8NwUQysysiUywx0aauiinBXf3yOule1t1GvdG+qjVvizrKcApncAEuXEMT7qEFHSDwBM/wCm9WZr1Y79bHMlqyipkT+APr8wflz5UE</latexit>

Q̂
<latexit sha1_base64="cyaOPY3/3bH7xJoN+XmfkY9IGwM=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvNpF272YTdjVBKf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXpIJr47rfztr6xubWdmGnuLu3f3BYOjpu6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0N/PbT6g0T+SDGafox3QgecQZNVZqhP1S2a24c5BV4uWkDDnq/dJXL0xYFqM0TFCtu56bGn9CleFM4LTYyzSmlI3oALuWShqj9ifzQ6fk3CohiRJlSxoyV39PTGis9TgObGdMzVAvezPxP6+bmejGn3CZZgYlWyyKMkFMQmZfk5ArZEaMLaFMcXsrYUOqKDM2m6INwVt+eZW0LitetVJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDy3uM8w==</latexit>

d

<latexit sha1_base64="scwlDqW3MYfg8sqI11y6jHR/+00=">AAACIXicbVBNS8MwGE7n15xfU49egkMQBqMdMncRhl48buA+YC0lzdItLE1Lkgqj9K948a948aDIbuKfMet6mJsPvPDked43yft4EaNSmea3Udja3tndK+6XDg6Pjk/Kp2c9GcYCky4OWSgGHpKEUU66iipGBpEgKPAY6XvTh4XffyZC0pA/qVlEnACNOfUpRkpLbrlpT5BK7FD3LK5IOmnqcmjDO12Z1UndpM5TWF09Vq3ULVfMmpkBbhIrJxWQo+2W5/YoxHFAuMIMSTm0zEg5CRKKYkbSkh1LEiE8RWMy1JSjgEgnyTZM4ZVWRtAPhS6uYKauTiQokHIWeLozQGoi172F+J83jJXfdBLKo1gRjpcP+TGDKoSLuOCICoIVm2mCsKD6rxBPkEBY6VBLOgRrfeVN0qvXrEat0bmptO7zOIrgAlyCa2CBW9ACj6ANugCDF/AGPsCn8Wq8G1/GfNlaMPKZc/AHxs8vv2ijOw==</latexit>

Q̂n = Q̂2n + Q̂2n+1

<latexit sha1_base64="3IbIOPA9RwN66Wplx8NdnOT35DY=">AAACG3icbVDLSgMxFM34rPVVdekmWARBLDNFqhuh6MZlC/YBnTJk0rQNzWSG5I5QhvkPN/6KGxeKuBJc+Dem0y5q64ELJ+fcy809fiS4Btv+sVZW19Y3NnNb+e2d3b39wsFhU4exoqxBQxGqtk80E1yyBnAQrB0pRgJfsJY/upv4rUemNA/lA4wj1g3IQPI+pwSM5BXK7pBA4vaYAJJ6Erv4xlQm1lMvKcsUX8w/z53UKxTtkp0BLxNnRopohppX+HJ7IY0DJoEKonXHsSPoJkQBp4KleTfWLCJ0RAasY6gkAdPdJLstxadG6eF+qExJwJk6P5GQQOtx4JvOgMBQL3oT8T+vE0P/uptwGcXAJJ0u6scCQ4gnQeEeV4yCGBtCqOLmr5gOiSIUTJx5E4KzePIyaZZLTqVUqV8Wq7ezOHLoGJ2gM+SgK1RF96iGGoiiJ/SC3tC79Wy9Wh/W57R1xZrNHKE/sL5/AVnMoF4=</latexit>

�̂n = Q̂2n � Q̂2n+1 0 1 2 3 4 5
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<latexit sha1_base64="r1gbdS5Et3VAeH2cl9Xw97A89Ec=">AAACMHicbVDLSsNAFJ34rPUVdelmsAiCUBKR6rLoQpct2Ac0pUym03boZBJmboQS8klu/BTdKCji1q9w0mahbS8MHM655965x48E1+A479bK6tr6xmZhq7i9s7u3bx8cNnUYK8oaNBShavtEM8ElawAHwdqRYiTwBWv549tMbz0ypXkoH2ASsW5AhpIPOCVgqJ595xkVPEHkUDDsjQgkXmiobF5ST9OeXMIl8ryfYk/lpmxCzy45ZWdaeBG4OSihvGo9+8XrhzQOmAQqiNYd14mgmxAFnAqWFr1Ys4jQMRmyjoGSBEx3k+nBKT41TB8PQmWeBDxl/zoSEmg9CXzTGRAY6XktI5dpnRgG192EyygGJuls0SAWGEKcpYf7XDEKYmIAoYqbv2I6IopQMBkXTQju/MmLoHlRdivlSv2yVL3J4yigY3SCzpCLrlAV3aMaaiCKntAr+kCf1rP1Zn1Z37PWFSv3HKF/Zf38Ah5frA8=</latexit> |hQ̂
n
Q̂

n
+
d
i|

<latexit sha1_base64="cyaOPY3/3bH7xJoN+XmfkY9IGwM=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvNpF272YTdjVBKf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXpIJr47rfztr6xubWdmGnuLu3f3BYOjpu6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0N/PbT6g0T+SDGafox3QgecQZNVZqhP1S2a24c5BV4uWkDDnq/dJXL0xYFqM0TFCtu56bGn9CleFM4LTYyzSmlI3oALuWShqj9ifzQ6fk3CohiRJlSxoyV39PTGis9TgObGdMzVAvezPxP6+bmejGn3CZZgYlWyyKMkFMQmZfk5ArZEaMLaFMcXsrYUOqKDM2m6INwVt+eZW0LitetVJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDy3uM8w==</latexit>

d

27



Effective electric interaction

Confinement screens charges; interaction effectively short-ranged

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="prAnSrHWL++rWjm8Er9vJFyrx5w=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFhUSU5UgVBgrWBhbiT6kJqoc122tOk5kO4gqyq+wMIAQKz/Cxt/gtBmg5UiWjs45174+QcyZ0o7zbZU2Nre2d8q7lb39g8Mj+7jaVVEiCe2QiEeyH2BFORO0o5nmtB9LisOA014wu8v93iOVikXiQc9j6od4ItiYEayNNLSr3hTr1ItMJr8ibWfZ0K45dWcBtE7cgtSgQGtof3mjiCQhFZpwrNTAdWLtp1hqRjjNKl6iaIzJDE/owFCBQ6r8dLF7hs6NMkLjSJojNFqovydSHCo1DwOTDLGeqlUvF//zBoke3/gpE3GiqSDLh8YJRzpCeRFoxCQlms8NwUQysysiUywx0aauiinBXf3yOule1t1GvdG+qjVvizrKcApncAEuXEMT7qEFHSDwBM/wCm9WZr1Y79bHMlqyipkT+APr8wflz5UE</latexit>

Q̂
<latexit sha1_base64="prAnSrHWL++rWjm8Er9vJFyrx5w=">AAAB+3icbVC7TsMwFL0pr1JeoYwsFhUSU5UgVBgrWBhbiT6kJqoc122tOk5kO4gqyq+wMIAQKz/Cxt/gtBmg5UiWjs45174+QcyZ0o7zbZU2Nre2d8q7lb39g8Mj+7jaVVEiCe2QiEeyH2BFORO0o5nmtB9LisOA014wu8v93iOVikXiQc9j6od4ItiYEayNNLSr3hTr1ItMJr8ibWfZ0K45dWcBtE7cgtSgQGtof3mjiCQhFZpwrNTAdWLtp1hqRjjNKl6iaIzJDE/owFCBQ6r8dLF7hs6NMkLjSJojNFqovydSHCo1DwOTDLGeqlUvF//zBoke3/gpE3GiqSDLh8YJRzpCeRFoxCQlms8NwUQysysiUywx0aauiinBXf3yOule1t1GvdG+qjVvizrKcApncAEuXEMT7qEFHSDwBM/wCm9WZr1Y79bHMlqyipkT+APr8wflz5UE</latexit>

Q̂
<latexit sha1_base64="cyaOPY3/3bH7xJoN+XmfkY9IGwM=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvNpF272YTdjVBKf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXpIJr47rfztr6xubWdmGnuLu3f3BYOjpu6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0N/PbT6g0T+SDGafox3QgecQZNVZqhP1S2a24c5BV4uWkDDnq/dJXL0xYFqM0TFCtu56bGn9CleFM4LTYyzSmlI3oALuWShqj9ifzQ6fk3CohiRJlSxoyV39PTGis9TgObGdMzVAvezPxP6+bmejGn3CZZgYlWyyKMkFMQmZfk5ArZEaMLaFMcXsrYUOqKDM2m6INwVt+eZW0LitetVJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDy3uM8w==</latexit>

d

<latexit sha1_base64="scwlDqW3MYfg8sqI11y6jHR/+00=">AAACIXicbVBNS8MwGE7n15xfU49egkMQBqMdMncRhl48buA+YC0lzdItLE1Lkgqj9K948a948aDIbuKfMet6mJsPvPDked43yft4EaNSmea3Udja3tndK+6XDg6Pjk/Kp2c9GcYCky4OWSgGHpKEUU66iipGBpEgKPAY6XvTh4XffyZC0pA/qVlEnACNOfUpRkpLbrlpT5BK7FD3LK5IOmnqcmjDO12Z1UndpM5TWF09Vq3ULVfMmpkBbhIrJxWQo+2W5/YoxHFAuMIMSTm0zEg5CRKKYkbSkh1LEiE8RWMy1JSjgEgnyTZM4ZVWRtAPhS6uYKauTiQokHIWeLozQGoi172F+J83jJXfdBLKo1gRjpcP+TGDKoSLuOCICoIVm2mCsKD6rxBPkEBY6VBLOgRrfeVN0qvXrEat0bmptO7zOIrgAlyCa2CBW9ACj6ANugCDF/AGPsCn8Wq8G1/GfNlaMPKZc/AHxs8vv2ijOw==</latexit>

Q̂n = Q̂2n + Q̂2n+1

<latexit sha1_base64="3IbIOPA9RwN66Wplx8NdnOT35DY=">AAACG3icbVDLSgMxFM34rPVVdekmWARBLDNFqhuh6MZlC/YBnTJk0rQNzWSG5I5QhvkPN/6KGxeKuBJc+Dem0y5q64ELJ+fcy809fiS4Btv+sVZW19Y3NnNb+e2d3b39wsFhU4exoqxBQxGqtk80E1yyBnAQrB0pRgJfsJY/upv4rUemNA/lA4wj1g3IQPI+pwSM5BXK7pBA4vaYAJJ6Erv4xlQm1lMvKcsUX8w/z53UKxTtkp0BLxNnRopohppX+HJ7IY0DJoEKonXHsSPoJkQBp4KleTfWLCJ0RAasY6gkAdPdJLstxadG6eF+qExJwJk6P5GQQOtx4JvOgMBQL3oT8T+vE0P/uptwGcXAJJ0u6scCQ4gnQeEeV4yCGBtCqOLmr5gOiSIUTJx5E4KzePIyaZZLTqVUqV8Wq7ezOHLoGJ2gM+SgK1RF96iGGoiiJ/SC3tC79Wy9Wh/W57R1xZrNHKE/sL5/AVnMoF4=</latexit>

�̂n = Q̂2n � Q̂2n+1 0 1 2 3 4 5
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<latexit sha1_base64="r1gbdS5Et3VAeH2cl9Xw97A89Ec=">AAACMHicbVDLSsNAFJ34rPUVdelmsAiCUBKR6rLoQpct2Ac0pUym03boZBJmboQS8klu/BTdKCji1q9w0mahbS8MHM655965x48E1+A479bK6tr6xmZhq7i9s7u3bx8cNnUYK8oaNBShavtEM8ElawAHwdqRYiTwBWv549tMbz0ypXkoH2ASsW5AhpIPOCVgqJ595xkVPEHkUDDsjQgkXmiobF5ST9OeXMIl8ryfYk/lpmxCzy45ZWdaeBG4OSihvGo9+8XrhzQOmAQqiNYd14mgmxAFnAqWFr1Ys4jQMRmyjoGSBEx3k+nBKT41TB8PQmWeBDxl/zoSEmg9CXzTGRAY6XktI5dpnRgG192EyygGJuls0SAWGEKcpYf7XDEKYmIAoYqbv2I6IopQMBkXTQju/MmLoHlRdivlSv2yVL3J4yigY3SCzpCLrlAV3aMaaiCKntAr+kCf1rP1Zn1Z37PWFSv3HKF/Zf38Ah5frA8=</latexit> |hQ̂
n
Q̂

n
+
d
i|

Truncate interactions beyond the confinement length
<latexit sha1_base64="NGK27gx6xVD/ADp/4NqfhiNiocQ=">AAACBHicdVBNSwMxEM36bf2qeuwlWAQvLtlaa72JXjxWsCq0tWTT1IYm2SWZFcuyBy/+FS8eFPHqj/DmvzGtFVT0wcDjvRlm5oWxFBYIefcmJqemZ2bn5nMLi0vLK/nVtTMbJYbxOotkZC5CarkUmtdBgOQXseFUhZKfh/2joX9+zY0VkT6FQcxbil5p0RWMgpPa+ULTCoVVO20Cv4G0Rzsm0ll2mW4HWTtfJD7Z3SvvVzHxd6r7pdKQkDLZ3angwCcjFNEYtXb+rdmJWKK4BiaptY2AxNBKqQHBJM9yzcTymLI+veINRzVV3LbS0RMZ3nRKB3cj40oDHqnfJ1KqrB2o0HUqCj372xuKf3mNBLrVVip0nADX7HNRN5EYIjxMBHeE4QzkwBHKjHC3YtajhjJwueVcCF+f4v/JWckPKn7lpFw8OBzHMYcKaANtoQDtoQN0jGqojhi6RffoET15d96D9+y9fLZOeOOZdfQD3usH25iY6Q==</latexit>

⇠ m�1
hadron

<latexit sha1_base64="cyaOPY3/3bH7xJoN+XmfkY9IGwM=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvNpF272YTdjVBKf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXpIJr47rfztr6xubWdmGnuLu3f3BYOjpu6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0N/PbT6g0T+SDGafox3QgecQZNVZqhP1S2a24c5BV4uWkDDnq/dJXL0xYFqM0TFCtu56bGn9CleFM4LTYyzSmlI3oALuWShqj9ifzQ6fk3CohiRJlSxoyV39PTGis9TgObGdMzVAvezPxP6+bmejGn3CZZgYlWyyKMkFMQmZfk5ArZEaMLaFMcXsrYUOqKDM2m6INwVt+eZW0LitetVJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDy3uM8w==</latexit>

d

27



Truncating the interaction beyond    spatial sites
<latexit sha1_base64="kc13XSu2dDY5KUQAs8rMOReri1k=">AAAB9HicbVBNS8NAFHypX7V+VT16CRbBU0lEqseiF48VbC00obxsNu3SzSbubgol9Hd48aCIV3+MN/+N2zYHbR1YGGbm8d5OkHKmtON8W6W19Y3NrfJ2ZWd3b/+genjUUUkmCW2ThCeyG6CinAna1kxz2k0lxTjg9DEY3c78xzGViiXiQU9S6sc4ECxiBLWRfC9AmXvc5EOc9qs1p+7MYa8StyA1KNDqV7+8MCFZTIUmHJXquU6q/RylZoTTacXLFE2RjHBAe4YKjKny8/nRU/vMKKEdJdI8oe25+nsix1ipSRyYZIx6qJa9mfif18t0dO3nTKSZpoIsFkUZt3VizxqwQyYp0XxiCBLJzK02GaJEok1PFVOCu/zlVdK5qLuNeuP+sta8Keoowwmcwjm4cAVNuIMWtIHAEzzDK7xZY+vFerc+FtGSVcwcwx9Ynz8M65JN</latexit>

�̄

28

<latexit sha1_base64="hzmOEvuXQiIK3NkfaLmXt1ms7Bo="></latexit>
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;

<latexit sha1_base64="wUCe1znHvJx1aJbZx7uP23tTfLM=">AAACCXicbVC7TsMwFHXKq5RXgJHFokIqS5UgVBgrWDoWiT6kJoocx2mtOnFkO0hVlJWFX2FhACFW/oCNv8FpM0DLlSwdnXPuvb7HTxiVyrK+jcra+sbmVnW7trO7t39gHh71JU8FJj3MGRdDH0nCaEx6iipGhokgKPIZGfjT20IfPBAhKY/v1SwhboTGMQ0pRkpTngmdCVJZJ/cywvKGw7W3GJU5TM8IUH7umXWrac0LrgK7BHVQVtczv5yA4zQiscIMSTmyrUS5GRKKYkbympNKkiA8RWMy0jBGEZFuNr8kh2eaCWDIhX6xgnP2d0eGIilnka+dEVITuawV5H/aKFXhtZvROEkVifFiUZgyqDgsYoEBFQQrNtMAYUH1XyGeIIGw0uHVdAj28smroH/RtFvN1t1lvX1TxlEFJ+AUNIANrkAbdEAX9AAGj+AZvII348l4Md6Nj4W1YpQ9x+BPGZ8/UK2avQ==</latexit>

Ĥel(�)

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="dounlYLAXAIfnqOnM6oQdpqi9Tk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxZNUsB+QhrLZbtqlm92wuxFKyM/w4kERr/4ab/4bt20O2vpg4PHeDDPzwoQzbVz321lb39jc2i7tlHf39g8OK0fHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wcjvzu09UaSbFo5kmNIjxSLCIEWys5PcjhUl2n2f1fFCpujV3DrRKvIJUoUBrUPnqDyVJYyoM4Vhr33MTE2RYGUY4zcv9VNMEkwkeUd9SgWOqg2x+co7OrTJEkVS2hEFz9fdEhmOtp3FoO2NsxnrZm4n/eX5qousgYyJJDRVksShKOTISzf5HQ6YoMXxqCSaK2VsRGWObgrEplW0I3vLLq6RTr3mNWuPhstq8KeIowSmcwQV4cAVNuIMWtIGAhGd4hTfHOC/Ou/OxaF1zipkT+APn8wdpOpFb</latexit>

N

2

<latexit sha1_base64="dounlYLAXAIfnqOnM6oQdpqi9Tk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxZNUsB+QhrLZbtqlm92wuxFKyM/w4kERr/4ab/4bt20O2vpg4PHeDDPzwoQzbVz321lb39jc2i7tlHf39g8OK0fHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wcjvzu09UaSbFo5kmNIjxSLCIEWys5PcjhUl2n2f1fFCpujV3DrRKvIJUoUBrUPnqDyVJYyoM4Vhr33MTE2RYGUY4zcv9VNMEkwkeUd9SgWOqg2x+co7OrTJEkVS2hEFz9fdEhmOtp3FoO2NsxnrZm4n/eX5qousgYyJJDRVksShKOTISzf5HQ6YoMXxqCSaK2VsRGWObgrEplW0I3vLLq6RTr3mNWuPhstq8KeIowSmcwQV4cAVNuIMWtIGAhGd4hTfHOC/Ou/OxaF1zipkT+APn8wdpOpFb</latexit>

N

2



Truncating the interaction beyond    spatial sites
<latexit sha1_base64="kc13XSu2dDY5KUQAs8rMOReri1k=">AAAB9HicbVBNS8NAFHypX7V+VT16CRbBU0lEqseiF48VbC00obxsNu3SzSbubgol9Hd48aCIV3+MN/+N2zYHbR1YGGbm8d5OkHKmtON8W6W19Y3NrfJ2ZWd3b/+genjUUUkmCW2ThCeyG6CinAna1kxz2k0lxTjg9DEY3c78xzGViiXiQU9S6sc4ECxiBLWRfC9AmXvc5EOc9qs1p+7MYa8StyA1KNDqV7+8MCFZTIUmHJXquU6q/RylZoTTacXLFE2RjHBAe4YKjKny8/nRU/vMKKEdJdI8oe25+nsix1ipSRyYZIx6qJa9mfif18t0dO3nTKSZpoIsFkUZt3VizxqwQyYp0XxiCBLJzK02GaJEok1PFVOCu/zlVdK5qLuNeuP+sta8Keoowwmcwjm4cAVNuIMWtIHAEzzDK7xZY+vFerc+FtGSVcwcwx9Ynz8M65JN</latexit>
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<latexit sha1_base64="aqsGU5oTNZ7EhLbjjBYDma01cF0=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEpHosevHYgv2ANpTNdtMu3WzC7kQsoXjxr3jxoIhXf4U3/42bNgdtfTDweG+GmXl+LLgGx/m2Ciura+sbxc3S1vbO7p69f9DSUaIoa9JIRKrjE80El6wJHATrxIqR0Bes7Y9vMr99z5TmkbyDScy8kAwlDzglYKS+fdQD9gBpI/E5YBolZqcc4pDE075ddirODHiZuDkpoxz1vv3VG0Q0CZkEKojWXdeJwUuJAk4Fm5Z6iWYxoWMyZF1DJQmZ9tLZC1N8apQBDiJlSmaXGPX3REpCrSehbzpDAiO96GXif143geDKS7mME2CSzhcFicAQ4SwPPOCKURATQwhV3NyK6YgoQsGkVjIhuIsvL5PWecWtVqqNi3LtOo+jiI7RCTpDLrpENXSL6qiJKHpEz+gVvVlP1ov1bn3MWwtWPnOI/sD6/AHCIpet</latexit>

Qubit coupling map

requires            two-qubit gates
<latexit sha1_base64="sPP0PzPTePTdIo9fC+wDCciUTlc=">AAACEnicbVA9SwNBEN3z2/gVtbRZDEIsDHcaY0rRJmUEo0LuDHubiVmy98HunBCO+w02/hUbC0Vsrez8N+7FgBodWHi8N29m5/mxFBpt+8Oamp6ZnZtfWCwsLa+srhXXNy50lCgOLR7JSF35TIMUIbRQoISrWAELfAmX/uA01y9vQWkRhec4jMEL2E0oeoIzNFSnuAvX6Z6gSN0+w7SRdVKQWdmNjCcfmbrSzOqybDfrFEt2pVqrH9QPqV2xR/UNnDEokXE1O8V3txvxJIAQuWRatx07Ri9lCgWXkBXcREPM+IDdQNvAkAWgvXR0UkZ3DNOlvUiZFyIdsT8dKQu0Hga+6QwY9vWklpP/ae0Ee3UvFWGcIIT8a1EvkRQjmudDu0IBRzk0gHElzF8p7zPFOJoUCyYEZ/Lkv+Biv+LUKrWzaun4ZBzHAtki26RMHHJEjkmDNEmLcHJHHsgTebburUfrxXr9ap2yxp5N8qust0/Q4J4+</latexit>

e�itĤel(�)
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<latexit sha1_base64="hzmOEvuXQiIK3NkfaLmXt1ms7Bo="></latexit>
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<latexit sha1_base64="wUCe1znHvJx1aJbZx7uP23tTfLM=">AAACCXicbVC7TsMwFHXKq5RXgJHFokIqS5UgVBgrWDoWiT6kJoocx2mtOnFkO0hVlJWFX2FhACFW/oCNv8FpM0DLlSwdnXPuvb7HTxiVyrK+jcra+sbmVnW7trO7t39gHh71JU8FJj3MGRdDH0nCaEx6iipGhokgKPIZGfjT20IfPBAhKY/v1SwhboTGMQ0pRkpTngmdCVJZJ/cywvKGw7W3GJU5TM8IUH7umXWrac0LrgK7BHVQVtczv5yA4zQiscIMSTmyrUS5GRKKYkbympNKkiA8RWMy0jBGEZFuNr8kh2eaCWDIhX6xgnP2d0eGIilnka+dEVITuawV5H/aKFXhtZvROEkVifFiUZgyqDgsYoEBFQQrNtMAYUH1XyGeIIGw0uHVdAj28smroH/RtFvN1t1lvX1TxlEFJ+AUNIANrkAbdEAX9AAGj+AZvII348l4Md6Nj4W1YpQ9x+BPGZ8/UK2avQ==</latexit>

Ĥel(�)

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="dounlYLAXAIfnqOnM6oQdpqi9Tk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxZNUsB+QhrLZbtqlm92wuxFKyM/w4kERr/4ab/4bt20O2vpg4PHeDDPzwoQzbVz321lb39jc2i7tlHf39g8OK0fHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wcjvzu09UaSbFo5kmNIjxSLCIEWys5PcjhUl2n2f1fFCpujV3DrRKvIJUoUBrUPnqDyVJYyoM4Vhr33MTE2RYGUY4zcv9VNMEkwkeUd9SgWOqg2x+co7OrTJEkVS2hEFz9fdEhmOtp3FoO2NsxnrZm4n/eX5qousgYyJJDRVksShKOTISzf5HQ6YoMXxqCSaK2VsRGWObgrEplW0I3vLLq6RTr3mNWuPhstq8KeIowSmcwQV4cAVNuIMWtIGAhGd4hTfHOC/Ou/OxaF1zipkT+APn8wdpOpFb</latexit>

N

2

<latexit sha1_base64="dounlYLAXAIfnqOnM6oQdpqi9Tk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxZNUsB+QhrLZbtqlm92wuxFKyM/w4kERr/4ab/4bt20O2vpg4PHeDDPzwoQzbVz321lb39jc2i7tlHf39g8OK0fHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wcjvzu09UaSbFo5kmNIjxSLCIEWys5PcjhUl2n2f1fFCpujV3DrRKvIJUoUBrUPnqDyVJYyoM4Vhr33MTE2RYGUY4zcv9VNMEkwkeUd9SgWOqg2x+co7OrTJEkVS2hEFz9fdEhmOtp3FoO2NsxnrZm4n/eX5qousgYyJJDRVksShKOTISzf5HQ6YoMXxqCSaK2VsRGWObgrEplW0I3vLLq6RTr3mNWuPhstq8KeIowSmcwQV4cAVNuIMWtIGAhGd4hTfHOC/Ou/OxaF1zipkT+APn8wdpOpFb</latexit>

N

2

<latexit sha1_base64="eLSo2SVWBcGRzgrXDmNmG4yLH4M=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyHRWrssunGlFewDmlAmk2k7dPJgZiKUkL0bf8WNC0Xc+gPu/BsnbUCtHhg4nHPvnXuPGzEqpGl+aoWl5ZXVteJ6aWNza3tH393riDDmmLRxyELec5EgjAakLalkpBdxgnyXka47ucj87h3hgobBrZxGxPHRKKBDipFU0kAvJ7aP5BgjBq/Tqh2q2mxUYjM1w0MpvDoa6BXTqNUbJ41TaBrmDN/EykkF5GgN9A/bC3Hsk0BihoToW2YknQRxSTEjacmOBYkQnqAR6SsaIJ8IJ5ndksJDpXhwGHL1Agln6s+OBPlCTH1XVWaLi0UvE//z+rEcNpyEBlEsSYDnHw1jBmUIs2CgRznBkk0VQZhTtSvEY8QRliq+kgrBWjz5L+kcG1bdqN/UKs3zPI4iOABlUAUWOANNcAlaoA0wuAeP4Bm8aA/ak/aqvc1LC1resw9+QXv/Au3hmv0=</latexit>

O(�N)



Truncating the interaction beyond    spatial sites
<latexit sha1_base64="kc13XSu2dDY5KUQAs8rMOReri1k=">AAAB9HicbVBNS8NAFHypX7V+VT16CRbBU0lEqseiF48VbC00obxsNu3SzSbubgol9Hd48aCIV3+MN/+N2zYHbR1YGGbm8d5OkHKmtON8W6W19Y3NrfJ2ZWd3b/+genjUUUkmCW2ThCeyG6CinAna1kxz2k0lxTjg9DEY3c78xzGViiXiQU9S6sc4ECxiBLWRfC9AmXvc5EOc9qs1p+7MYa8StyA1KNDqV7+8MCFZTIUmHJXquU6q/RylZoTTacXLFE2RjHBAe4YKjKny8/nRU/vMKKEdJdI8oe25+nsix1ipSRyYZIx6qJa9mfif18t0dO3nTKSZpoIsFkUZt3VizxqwQyYp0XxiCBLJzK02GaJEok1PFVOCu/zlVdK5qLuNeuP+sta8Keoowwmcwjm4cAVNuIMWtIHAEzzDK7xZY+vFerc+FtGSVcwcwx9Ynz8M65JN</latexit>
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Ẑ

te
rm

s
in

Ĥ
el Full

Q = 0

∏ = 0

∏ = 1

∏ = 2

∏ = 3

∏ = 4

0

5

11

C
oe

±
ci

en
ts

(
1 g
2
)

vac

mh

2mh

a)

b)

c)

0 10 20

0

10

20 (i) Full

0 10 20

0

10

20 (ii) Q = 0

0 10 20

0

10

20 (iii) ∏ = 1

∏ = 0 ∏ = 1 ∏ = 2 ∏ = 3 ∏ = 4 Exact

°3.5

°3.0

°2.5

°2.0

°1.5

E
n
er

gy

10 20 30 40 50 60 70 80 90 100
L

0

500

1000

1500

2000

Ẑ
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<latexit sha1_base64="aqsGU5oTNZ7EhLbjjBYDma01cF0=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEpHosevHYgv2ANpTNdtMu3WzC7kQsoXjxr3jxoIhXf4U3/42bNgdtfTDweG+GmXl+LLgGx/m2Ciura+sbxc3S1vbO7p69f9DSUaIoa9JIRKrjE80El6wJHATrxIqR0Bes7Y9vMr99z5TmkbyDScy8kAwlDzglYKS+fdQD9gBpI/E5YBolZqcc4pDE075ddirODHiZuDkpoxz1vv3VG0Q0CZkEKojWXdeJwUuJAk4Fm5Z6iWYxoWMyZF1DJQmZ9tLZC1N8apQBDiJlSmaXGPX3REpCrSehbzpDAiO96GXif143geDKS7mME2CSzhcFicAQ4SwPPOCKURATQwhV3NyK6YgoQsGkVjIhuIsvL5PWecWtVqqNi3LtOo+jiI7RCTpDLrpENXSL6qiJKHpEz+gVvVlP1ov1bn3MWwtWPnOI/sD6/AHCIpet</latexit>

Qubit coupling map

requires            two-qubit gates
<latexit sha1_base64="sPP0PzPTePTdIo9fC+wDCciUTlc=">AAACEnicbVA9SwNBEN3z2/gVtbRZDEIsDHcaY0rRJmUEo0LuDHubiVmy98HunBCO+w02/hUbC0Vsrez8N+7FgBodWHi8N29m5/mxFBpt+8Oamp6ZnZtfWCwsLa+srhXXNy50lCgOLR7JSF35TIMUIbRQoISrWAELfAmX/uA01y9vQWkRhec4jMEL2E0oeoIzNFSnuAvX6Z6gSN0+w7SRdVKQWdmNjCcfmbrSzOqybDfrFEt2pVqrH9QPqV2xR/UNnDEokXE1O8V3txvxJIAQuWRatx07Ri9lCgWXkBXcREPM+IDdQNvAkAWgvXR0UkZ3DNOlvUiZFyIdsT8dKQu0Hga+6QwY9vWklpP/ae0Ee3UvFWGcIIT8a1EvkRQjmudDu0IBRzk0gHElzF8p7zPFOJoUCyYEZ/Lkv+Biv+LUKrWzaun4ZBzHAtki26RMHHJEjkmDNEmLcHJHHsgTebburUfrxXr9ap2yxp5N8qust0/Q4J4+</latexit>

e�itĤel(�)

    will be used

<latexit sha1_base64="/MwYSTfs4iCBoWyBOTHcbEFNNsQ=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqyHTdxdC0Y3LCvYBbSmZTKYNzTxIMkIdir/ixoUibv0Pd/6NmbaCih4IHM65h3tznIgzqRD6MDIrq2vrG9nN3Nb2zu6euX/QlmEsCG2RkIei62BJOQtoSzHFaTcSFPsOpx1ncpn6nVsqJAuDGzWN6MDHo4B5jGClpaF51A+1naaTPtcxF8/O7aGZRxYqV0v1GkRWsVYvFFKCSqhcrEDbQnPkwRLNofned0MS+zRQhGMpezaK1CDBQjHC6SzXjyWNMJngEe1pGmCfykEyv34GT7XiQi8U+gUKztXviQT7Uk59R0/6WI3lby8V//J6sfJqg4QFUaxoQBaLvJhDFcK0CugyQYniU00wEUzfCskYC0yULiynS/j6KfyftAuWXbEq16V842JZRxYcgxNwBmxQBQ1wBZqgBQi4Aw/gCTwb98aj8WK8LkYzxjJzCH7AePsEJpyVtA==</latexit>

� = 1

28

<latexit sha1_base64="hzmOEvuXQiIK3NkfaLmXt1ms7Bo="></latexit>
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<latexit sha1_base64="wUCe1znHvJx1aJbZx7uP23tTfLM=">AAACCXicbVC7TsMwFHXKq5RXgJHFokIqS5UgVBgrWDoWiT6kJoocx2mtOnFkO0hVlJWFX2FhACFW/oCNv8FpM0DLlSwdnXPuvb7HTxiVyrK+jcra+sbmVnW7trO7t39gHh71JU8FJj3MGRdDH0nCaEx6iipGhokgKPIZGfjT20IfPBAhKY/v1SwhboTGMQ0pRkpTngmdCVJZJ/cywvKGw7W3GJU5TM8IUH7umXWrac0LrgK7BHVQVtczv5yA4zQiscIMSTmyrUS5GRKKYkbympNKkiA8RWMy0jBGEZFuNr8kh2eaCWDIhX6xgnP2d0eGIilnka+dEVITuawV5H/aKFXhtZvROEkVifFiUZgyqDgsYoEBFQQrNtMAYUH1XyGeIIGw0uHVdAj28smroH/RtFvN1t1lvX1TxlEFJ+AUNIANrkAbdEAX9AAGj+AZvII348l4Md6Nj4W1YpQ9x+BPGZ8/UK2avQ==</latexit>

Ĥel(�)

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="HlpeVk/672rBiIsWdoXjUKtp7yY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF09SwX5AGspmu2mXbnbD7kYoIT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMCxPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Hbmd5+o0kyKRzNNaBDjkWARI9hYye9HCpPsPs8u80G15tbdOdAq8QpSgwKtQfWrP5QkjakwhGOtfc9NTJBhZRjhNK/0U00TTCZ4RH1LBY6pDrL5yTk6s8oQRVLZEgbN1d8TGY61nsah7YyxGetlbyb+5/mpia6DjIkkNVSQxaIo5chINPsfDZmixPCpJZgoZm9FZIxtCsamVLEheMsvr5LORd1r1BsPl7XmTRFHGU7gFM7Bgytowh20oA0EJDzDK7w5xnlx3p2PRWvJKWaO4Q+czx9sRJFd</latexit>

N

4

<latexit sha1_base64="dounlYLAXAIfnqOnM6oQdpqi9Tk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxZNUsB+QhrLZbtqlm92wuxFKyM/w4kERr/4ab/4bt20O2vpg4PHeDDPzwoQzbVz321lb39jc2i7tlHf39g8OK0fHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wcjvzu09UaSbFo5kmNIjxSLCIEWys5PcjhUl2n2f1fFCpujV3DrRKvIJUoUBrUPnqDyVJYyoM4Vhr33MTE2RYGUY4zcv9VNMEkwkeUd9SgWOqg2x+co7OrTJEkVS2hEFz9fdEhmOtp3FoO2NsxnrZm4n/eX5qousgYyJJDRVksShKOTISzf5HQ6YoMXxqCSaK2VsRGWObgrEplW0I3vLLq6RTr3mNWuPhstq8KeIowSmcwQV4cAVNuIMWtIGAhGd4hTfHOC/Ou/OxaF1zipkT+APn8wdpOpFb</latexit>

N

2

<latexit sha1_base64="dounlYLAXAIfnqOnM6oQdpqi9Tk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxZNUsB+QhrLZbtqlm92wuxFKyM/w4kERr/4ab/4bt20O2vpg4PHeDDPzwoQzbVz321lb39jc2i7tlHf39g8OK0fHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wcjvzu09UaSbFo5kmNIjxSLCIEWys5PcjhUl2n2f1fFCpujV3DrRKvIJUoUBrUPnqDyVJYyoM4Vhr33MTE2RYGUY4zcv9VNMEkwkeUd9SgWOqg2x+co7OrTJEkVS2hEFz9fdEhmOtp3FoO2NsxnrZm4n/eX5qousgYyJJDRVksShKOTISzf5HQ6YoMXxqCSaK2VsRGWObgrEplW0I3vLLq6RTr3mNWuPhstq8KeIowSmcwQV4cAVNuIMWtIGAhGd4hTfHOC/Ou/OxaF1zipkT+APn8wdpOpFb</latexit>

N

2

<latexit sha1_base64="eLSo2SVWBcGRzgrXDmNmG4yLH4M=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQNyHRWrssunGlFewDmlAmk2k7dPJgZiKUkL0bf8WNC0Xc+gPu/BsnbUCtHhg4nHPvnXuPGzEqpGl+aoWl5ZXVteJ6aWNza3tH393riDDmmLRxyELec5EgjAakLalkpBdxgnyXka47ucj87h3hgobBrZxGxPHRKKBDipFU0kAvJ7aP5BgjBq/Tqh2q2mxUYjM1w0MpvDoa6BXTqNUbJ41TaBrmDN/EykkF5GgN9A/bC3Hsk0BihoToW2YknQRxSTEjacmOBYkQnqAR6SsaIJ8IJ5ndksJDpXhwGHL1Agln6s+OBPlCTH1XVWaLi0UvE//z+rEcNpyEBlEsSYDnHw1jBmUIs2CgRznBkk0VQZhTtSvEY8QRliq+kgrBWjz5L+kcG1bdqN/UKs3zPI4iOABlUAUWOANNcAlaoA0wuAeP4Bm8aA/ak/aqvc1LC1resw9+QXv/Au3hmv0=</latexit>

O(�N)



Trotterized time evolution

<latexit sha1_base64="6fpRhcTDB2Qi4j0Iry5IfghLCEw=">AAAB93icbVDLSgNBEJyNrxhfUY9eBoPgKeyKr4sQ9OIxAfOAZAmzk95kyMzsMjMrLEu+wKuevYlXP8ejf+Ik2YNJLGgoqrrp7gpizrRx3W+nsLa+sblV3C7t7O7tH5QPj1o6ShSFJo14pDoB0cCZhKZhhkMnVkBEwKEdjB+mfvsZlGaRfDJpDL4gQ8lCRomxUuOuX664VXcGvEq8nFRQjnq//NMbRDQRIA3lROuu58bGz4gyjHKYlHqJhpjQMRlC11JJBGg/mx06wWdWGeAwUrakwTP170RGhNapCGynIGakl72p+J/XTUx462dMxokBSeeLwoRjE+Hp13jAFFDDU0sIVczeiumIKEKNzWZhSyAmNhNvOYFV0rqoetfVq8ZlpXafp1NEJ+gUnSMP3aAaekR11EQUAXpBr+jNSZ1358P5nLcWnHzmGC3A+foFMaiTYQ==</latexit>=
<latexit sha1_base64="K9mK8TcbTwPAovmeVS1jkavk1Sk=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqpSQi1WPRi8cq9gPbECbbTbt0s4m7m0Ip/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekHCmtON8Wyura+sbm7mt/PbO7t5+4eCwoeJUElonMY9lK0BFORO0rpnmtJVIilHAaTMY3Ez95pBKxWLxoEcJ9SLsCRYygtpI3r3/WOogT/rou2d+oeiUnRnsZeJmpAgZan7hq9ONSRpRoQlHpdquk2hvjFIzwukk30kVTZAMsEfbhgqMqPLGs6Mn9qlRunYYS1NC2zP198QYI6VGUWA6I9R9tehNxf+8dqrDK2/MRJJqKsh8UZhyW8f2NAG7yyQlmo8MQSKZudUmfZRItMkpb0JwF19eJo3zslspV+4uitXrLI4cHMMJlMCFS6jCLdSgDgSe4Ble4c0aWi/Wu/Uxb12xspkj+APr8weQmZFV</latexit>

RZ(↵1)

<latexit sha1_base64="NfP8v7W3oFCbJ/FX3kbHoDY0hYQ=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCF9Iagh6JXjyikY8ITbNdtrBhu627WxLS8Du8eNAYr/4Yb/4bF+hBwZdM8vLeTGbm+TFnStv2t5VbW9/Y3MpvF3Z29/YPiodHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW37o5uZ3x5TqVgkHvQkpm6IB4IFjGBtJPfeeyz3MI+H2Kuee8WSXbHnQKvEyUgJMjS84levH5EkpEITjpXqOnas3RRLzQin00IvUTTGZIQHtGuowCFVbjo/eorOjNJHQSRNCY3m6u+JFIdKTULfdIZYD9WyNxP/87qJDq7clIk40VSQxaIg4UhHaJYA6jNJieYTQzCRzNyKyBBLTLTJqWBCcJZfXiWti4pTq9TuqqX6dRZHHk7gFMrgwCXU4RYa0AQCT/AMr/Bmja0X6936WLTmrGzmGP7A+vwBlSiRWA==</latexit>

RZ(↵4)
<latexit sha1_base64="zzhBIC5vYYkKIx+XsVubAsH1PzM=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEzwQnaNQY9ELx7RyCPCZtM7zMKE2YczsySE8B1ePGiMVz/Gm3/jAHtQsJJOKlXd6e7yE8GVtu1va2V1bX1jM7eV397Z3dsvHBw2VJxKyuo0FrFs+aiY4BGra64FayWSYegL1vQHN1O/OWRS8Th60KOEuSH2Ih5witpI7r33WOqgSProVc68QtEu2zOQZeJkpAgZal7hq9ONaRqySFOBSrUdO9HuGKXmVLBJvpMqliAdYI+1DY0wZModz46ekFOjdEkQS1ORJjP198QYQ6VGoW86Q9R9tehNxf+8dqqDK3fMoyTVLKLzRUEqiI7JNAHS5ZJRLUaGIJXc3EpoHyVSbXLKmxCcxZeXSeO87FTKlbuLYvU6iyMHx3ACJXDgEqpwCzWoA4UneIZXeLOG1ov1bn3MW1esbOYI/sD6/AGYMpFa</latexit>

RZ(↵6)

<latexit sha1_base64="dNIt2GAfkgoClKf4d9CuPiGM5hY=">AAAB9HicbVBNT8JAEN3iF+IX6tHLRmKCF9ISgx6JXjyikY8ITTNdtrBhu627WxLS8Du8eNAYr/4Yb/4bF+hBwZdM8vLeTGbm+TFnStv2t5VbW9/Y3MpvF3Z29/YPiodHLRUlktAmiXgkOz4oypmgTc00p51YUgh9Ttv+6Gbmt8dUKhaJBz2JqRvCQLCAEdBGcu+9x3IPeDwEr3ruFUt2xZ4DrxInIyWUoeEVv3r9iCQhFZpwUKrr2LF2U5CaEU6nhV6iaAxkBAPaNVRASJWbzo+e4jOj9HEQSVNC47n6eyKFUKlJ6JvOEPRQLXsz8T+vm+jgyk2ZiBNNBVksChKOdYRnCeA+k5RoPjEEiGTmVkyGIIFok1PBhOAsv7xKWtWKU6vU7i5K9essjjw6QaeojBx0ieroFjVQExH0hJ7RK3qzxtaL9W59LFpzVjZzjP7A+vwBkh6RVg==</latexit>

RZ(↵2)
<latexit sha1_base64="52nWc6C7BAMSHOqpaDXpzOPQPms=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaRY9ELx7RyEeEptkuW9iw3dbdLQlp+B1ePGiMV3+MN/+NC/Sg4EsmeXlvJjPz/JgzpW3728qtrK6tb+Q3C1vbO7t7xf2DpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84c3Ub42oVCwSD3ocUzfEfcECRrA2knvvPZa7mMcD7F2cesWSXbFnQMvEyUgJMtS94le3F5EkpEITjpXqOHas3RRLzQink0I3UTTGZIj7tGOowCFVbjo7eoJOjNJDQSRNCY1m6u+JFIdKjUPfdIZYD9SiNxX/8zqJDq7clIk40VSQ+aIg4UhHaJoA6jFJieZjQzCRzNyKyABLTLTJqWBCcBZfXibNs4pTrVTvzku16yyOPBzBMZTBgUuowS3UoQEEnuAZXuHNGlkv1rv1MW/NWdnMIfyB9fkDlq2RWQ==</latexit>

RZ(↵5)
<latexit sha1_base64="AIltqk1js8KN9+eOzDiz77WnAzM=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmKCF9KqQY9ELx7RyEeEptkuW9iw3dbdLQlp+B1ePGiMV3+MN/+NC/Sg4EsmeXlvJjPz/JgzpW3728qtrK6tb+Q3C1vbO7t7xf2DpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb84c3Ub42oVCwSD3ocUzfEfcECRrA2knvvPZa7mMcD7J2fesWSXbFnQMvEyUgJMtS94le3F5EkpEITjpXqOHas3RRLzQink0I3UTTGZIj7tGOowCFVbjo7eoJOjNJDQSRNCY1m6u+JFIdKjUPfdIZYD9SiNxX/8zqJDq7clIk40VSQ+aIg4UhHaJoA6jFJieZjQzCRzNyKyABLTLTJqWBCcBZfXibNs4pTrVTvLkq16yyOPBzBMZTBgUuowS3UoQEEnuAZXuHNGlkv1rv1MW/NWdnMIfyB9fkDk6ORVw==</latexit>

RZ(↵3)

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=
<latexit sha1_base64="QggXLqIOGFhmhRt74YfvYVEqDbA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0eI8khgQ2aHBkZmZzczsyZkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SDGcfoh3QgeZ8zaqxUu+8WS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALFljOE=</latexit>

S
<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H
<latexit sha1_base64="QggXLqIOGFhmhRt74YfvYVEqDbA=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRi0eI8khgQ2aHBkZmZzczsyZkwxd48aAxXv0kb/6NA+xBwUo6qVR1p7sriAXXxnW/ndzK6tr6Rn6zsLW9s7tX3D9o6ChRDOssEpFqBVSj4BLrhhuBrVghDQOBzWB0O/WbT6g0j+SDGcfoh3QgeZ8zaqxUu+8WS27ZnYEsEy8jJchQ7Ra/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/ODp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/ZTLODEo2XxRPxHERGT6NelxhcyIsSWUKW5vJWxIFWXGZlOwIXiLLy+TxlnZuyxf1M5LlZssjjwcwTGcggdXUIE7qEIdGCA8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALFljOE=</latexit>

S

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="ZiCLE8H5v4GDvAJb+i8NuR4Wbc0=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VwVRLxtSy6cVnRPiCNZTK5aYdOZsLMRCihn+HGhSJu/Rp3/o3TNgutHrhwOOde7r0nTDnTxnW/nNLS8srqWnm9srG5tb1T3d1ra5kpCi0quVTdkGjgTEDLMMOhmyogScihE46up37nEZRmUtybcQpBQgaCxYwSYyX/7iHvRWQwADXpV2tu3Z0B/yVeQWqoQLNf/exFkmYJCEM50dr33NQEOVGGUQ6TSi/TkBI6IgPwLRUkAR3ks5Mn+MgqEY6lsiUMnqk/J3KSaD1OQtuZEDPUi95U/M/zMxNfBjkTaWZA0PmiOOPYSDz9H0dMATV8bAmhitlbMR0SRaixKVVsCN7iy39J+6TundfPbk9rjasijjI6QIfoGHnoAjXQDWqiFqJIoif0gl4d4zw7b877vLXkFDP76Becj29ywZFh</latexit>

S†

<latexit sha1_base64="ZiCLE8H5v4GDvAJb+i8NuR4Wbc0=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VwVRLxtSy6cVnRPiCNZTK5aYdOZsLMRCihn+HGhSJu/Rp3/o3TNgutHrhwOOde7r0nTDnTxnW/nNLS8srqWnm9srG5tb1T3d1ra5kpCi0quVTdkGjgTEDLMMOhmyogScihE46up37nEZRmUtybcQpBQgaCxYwSYyX/7iHvRWQwADXpV2tu3Z0B/yVeQWqoQLNf/exFkmYJCEM50dr33NQEOVGGUQ6TSi/TkBI6IgPwLRUkAR3ks5Mn+MgqEY6lsiUMnqk/J3KSaD1OQtuZEDPUi95U/M/zMxNfBjkTaWZA0PmiOOPYSDz9H0dMATV8bAmhitlbMR0SRaixKVVsCN7iy39J+6TundfPbk9rjasijjI6QIfoGHnoAjXQDWqiFqJIoif0gl4d4zw7b877vLXkFDP76Becj29ywZFh</latexit>

S†

<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H
<latexit sha1_base64="a6ql2g27xIRn3iVNsLZOWZX56gQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNryPRC0dI5JHAhswOvTAyO7uZmTUhhC/w4kFjvPpJ3vwbB9iDgpV0UqnqTndXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hofua3nlBpHssHM07Qj+hA8pAzaqxUr/aKJbfszkFWiZeREmSo9Ypf3X7M0gilYYJq3fHcxPgTqgxnAqeFbqoxoWxEB9ixVNIItT+ZHzolZ1bpkzBWtqQhc/X3xIRGWo+jwHZG1Az1sjcT//M6qQlv/QmXSWpQssWiMBXExGT2NelzhcyIsSWUKW5vJWxIFWXGZlOwIXjLL6+S5kXZuy5f1S9LlbssjjycwCmcgwc3UIEq1KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AKC5jNY=</latexit>

H

<latexit sha1_base64="xepYw5cdFuqa2Xb2ZJABrzZzuGU=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoipbosunFZxT6wCWEynbRDJw9mboQSunTjr7hxoYhbP8Gdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVhaXlldK66XNja3tnfM3b22ilNJWYvGIpZdnygmeMRawEGwbiIZCX3BOv7ocup37plUPI5uYZwwNySDiAecEtCSZx7eeHeOYAHgCnYCSWgGk6w2wY7kgyHgE88sW1VrBvyX2DkpoxxNz/x0+jFNQxYBFUSpnm0l4GZEAqeCTUpOqlhC6IgMWE/TiIRMudnskQk+1kofB7HUFQGeqT8nMhIqNQ593RkSGKpFbyr+5/VSCM7djEdJCiyi80VBKjDEeJoK7nPJKIixJoRKrm/FdEh0HKCzK+kQ7MWX/5L2adWuV+vXtXLjIo+jiA7QEaogG52hBrpCTdRCFD2gJ/SCXo1H49l4M97nrQUjn9lHv2B8fAM5KJjZ</latexit>

RZ

✓
t

4

◆

<latexit sha1_base64="xepYw5cdFuqa2Xb2ZJABrzZzuGU=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoipbosunFZxT6wCWEynbRDJw9mboQSunTjr7hxoYhbP8Gdf+O0zUKrBy4czrmXe+/xE8EVWNaXUVhaXlldK66XNja3tnfM3b22ilNJWYvGIpZdnygmeMRawEGwbiIZCX3BOv7ocup37plUPI5uYZwwNySDiAecEtCSZx7eeHeOYAHgCnYCSWgGk6w2wY7kgyHgE88sW1VrBvyX2DkpoxxNz/x0+jFNQxYBFUSpnm0l4GZEAqeCTUpOqlhC6IgMWE/TiIRMudnskQk+1kofB7HUFQGeqT8nMhIqNQ593RkSGKpFbyr+5/VSCM7djEdJCiyi80VBKjDEeJoK7nPJKIixJoRKrm/FdEh0HKCzK+kQ7MWX/5L2adWuV+vXtXLjIo+jiA7QEaogG52hBrpCTdRCFD2gJ/SCXo1H49l4M97nrQUjn9lHv2B8fAM5KJjZ</latexit>

RZ

✓
t

4

◆

<latexit sha1_base64="RavQcau0ap7vieMf88UP/W4KSJU=">AAACCHicbVDLSsNAFJ3UV62vqksXBovgxpIUqS6LbrqsYB/QxDKZTtqhk0mYuRHKkKUbf8WNC0Xc+gnu/Bunj4W2HrhwOOde7r0nSDhT4DjfVm5ldW19I79Z2Nre2d0r7h+0VJxKQpsk5rHsBFhRzgRtAgNOO4mkOAo4bQejm4nffqBSsVjcwTihfoQHgoWMYDBSr3hM7/U58yCUmGjIdCXzhhh0PevpERNZ1iuWnLIzhb1M3DkpoTkaveKX149JGlEBhGOluq6TgK+xBEY4zQpeqmiCyQgPaNdQgSOqfD19JLNPjdK3w1iaEmBP1d8TGkdKjaPAdEYYhmrRm4j/ed0UwitfM5GkQAWZLQpTbkNsT1Kx+0xSAnxsCCaSmVttMsQmEzDZFUwI7uLLy6RVKbvVcvX2olS7nseRR0foBJ0hF12iGqqjBmoigh7RM3pFb9aT9WK9Wx+z1pw1nzlEf2B9/gAZvZqx</latexit>

e�i
t

2 Ĥkin

<latexit sha1_base64="RavQcau0ap7vieMf88UP/W4KSJU=">AAACCHicbVDLSsNAFJ3UV62vqksXBovgxpIUqS6LbrqsYB/QxDKZTtqhk0mYuRHKkKUbf8WNC0Xc+gnu/Bunj4W2HrhwOOde7r0nSDhT4DjfVm5ldW19I79Z2Nre2d0r7h+0VJxKQpsk5rHsBFhRzgRtAgNOO4mkOAo4bQejm4nffqBSsVjcwTihfoQHgoWMYDBSr3hM7/U58yCUmGjIdCXzhhh0PevpERNZ1iuWnLIzhb1M3DkpoTkaveKX149JGlEBhGOluq6TgK+xBEY4zQpeqmiCyQgPaNdQgSOqfD19JLNPjdK3w1iaEmBP1d8TGkdKjaPAdEYYhmrRm4j/ed0UwitfM5GkQAWZLQpTbkNsT1Kx+0xSAnxsCCaSmVttMsQmEzDZFUwI7uLLy6RVKbvVcvX2olS7nseRR0foBJ0hF12iGqqjBmoigh7RM3pFb9aT9WK9Wx+z1pw1nzlEf2B9/gAZvZqx</latexit>

e�i
t

2 Ĥkin

<latexit sha1_base64="Z1YKWtv/x2c6e0wIY4/SdRdRpWI=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4sSQi1WPRS48V7Ae0MWy2m3bpZhN2J4US8k+8eFDEq//Em//GbZuDtj4YeLw3w8y8IBFcg+N8W2vrG5tb26Wd8u7e/sGhfXTc1nGqKGvRWMSqGxDNBJesBRwE6yaKkSgQrBOM72d+Z8KU5rF8hGnCvIgMJQ85JWAk37bZU3bJoT8ikDVyP8p9u+JUnTnwKnELUkEFmr791R/ENI2YBCqI1j3XScDLiAJOBcvL/VSzhNAxGbKeoZJETHvZ/PIcnxtlgMNYmZKA5+rviYxEWk+jwHRGBEZ62ZuJ/3m9FMJbL+MySYFJulgUpgJDjGcx4AFXjIKYGkKo4uZWTEdEEQomrLIJwV1+eZW0r6purVp7uK7U74o4SugUnaEL5KIbVEcN1EQtRNEEPaNX9GZl1ov1bn0sWtesYuYE/YH1+QO9wpPA</latexit>

e�itĤm

<latexit sha1_base64="P4bO8o0MTUuMpgZb37/kSmTJDrA=">AAACB3icbVDJSgNBEO1xjXEb9SjIYBCSg2FGJHoRgl5yTMAskI2eTiVp0rPQXSOEYW5e/BUvHhTx6i9482/sLAdNfFDweK+KqnpuKLhC2/42VlbX1jc2U1vp7Z3dvX3z4LCmgkgyqLJABLLhUgWC+1BFjgIaoQTquQLq7uhu4tcfQCoe+Pc4DqHt0YHP+5xR1FLXPIFOfM6xNaQYl5JuDCLpxNnKjZ1Lsk4u6ZoZO29PYS0TZ04yZI5y1/xq9QIWeeAjE1SppmOH2I6pRM4EJOlWpCCkbEQH0NTUpx6odjz9I7HOtNKz+oHU5aM1VX9PxNRTauy5utOjOFSL3kT8z2tG2L9ux9wPIwSfzRb1I2FhYE1CsXpcAkMx1oQyyfWtFhtSSRnq6NI6BGfx5WVSu8g7hXyhcpkp3s7jSJFjckqyxCFXpEhKpEyqhJFH8kxeyZvxZLwY78bHrHXFmM8ckT8wPn8AtFaYjw==</latexit>

e�itĤ
(Q=0)
el (1)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="naI0RTcVJKvQI/9rNyKN0qjBHo4=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI9BLx6jmAcmS5idzCZDZnaXmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/nZXVtfWNzdxWfntnd2+/cHDYMHGqGa+zWMa6FVDDpYh4HQVK3ko0pyqQvBkMb6Z+84lrI+LoAUcJ9xXtRyIUjKKVmvfdx5LCs26h6JbdGcgy8TJShAy1buGr04tZqniETFJj2p6boD+mGgWTfJLvpIYnlA1pn7ctjajixh/Pzp2QU6v0SBhrWxGSmfp7YkyVMSMV2E5FcWAWvan4n9dOMbzyxyJKUuQRmy8KU0kwJtPfSU9ozlCOLKFMC3srYQOqKUObUN6G4C2+vEwa52WvUq7cXRSr11kcOTiGEyiBB5dQhVuoQR0YDOEZXuHNSZwX5935mLeuONnMEfyB8/kDfQaPCA==</latexit>

RZ(mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="zHiKDDWu8Fbbmxt0VE3zAGamkgM=">AAAB73icbVBNSwMxEJ31s9avqkcvwSLUg2VXpHosevFYxX5gu5Rsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777Swtr6yurec28ptb2zu7hb39ho4SRWidRDxSrQBrypmkdcMMp61YUSwCTpvB8HriN5+o0iyS92YUU1/gvmQhI9hYqXXXfSidCnPSLRTdsjsFWiReRoqQodYtfHV6EUkElYZwrHXbc2Pjp1gZRjgd5zuJpjEmQ9ynbUslFlT76fTeMTq2Sg+FkbIlDZqqvydSLLQeicB2CmwGet6biP957cSEl37KZJwYKslsUZhwZCI0eR71mKLE8JElmChmb0VkgBUmxkaUtyF48y8vksZZ2auUK7fnxepVFkcODuEISuDBBVThBmpQBwIcnuEV3pxH58V5dz5mrUtONnMAf+B8/gDn5I8/</latexit>

RZ(�mt)

<latexit sha1_base64="6ptkcVF5IkMktrRO92iWLhzoRcs=">AAAB/nicbVDLSgNBEJyNrxhfq+LJy2AQ4sGwGyR6DHrxGMU8MFnD7GQ2GTL7YKZXCMuCv+LFgyJe/Q5v/o2TZA+aWNBQVHXT3eVGgiuwrG8jt7S8srqWXy9sbG5t75i7e00VxpKyBg1FKNsuUUzwgDWAg2DtSDLiu4K13NHVxG89Mql4GNzBOGKOTwYB9zgloKWeeXDbuy+ddsGThCaDhwqkSSU96ZlFq2xNgReJnZEiylDvmV/dfkhjnwVABVGqY1sROAmRwKlgaaEbKxYROiID1tE0ID5TTjI9P8XHWuljL5S6AsBT9fdEQnylxr6rO30CQzXvTcT/vE4M3oWT8CCKgQV0tsiLBYYQT7LAfS4ZBTHWhFDJ9a2YDolOAnRiBR2CPf/yImlWyna1XL05K9Yuszjy6BAdoRKy0TmqoWtURw1EUYKe0St6M56MF+Pd+Ji15oxsZh/9gfH5AzrulQo=</latexit>

RZ(� g2t
2 )

<latexit sha1_base64="+Q6s//tXFlZAZS/QtvythVCBz+g=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhXsJMkOgx6MVjFLNgMoaeTk/SpGehu0aIw+CvePGgiFf/w5t/YyeZgyY+KHi8V0VVPTcSXIFlfRu5peWV1bX8emFjc2t7x9zda6owlpQ1aChC2XaJYoIHrAEcBGtHkhHfFazlji4nfuuBScXD4BbGEXN8Mgi4xykBLfXMg5veXakLniQ0GdxXIE0q6UnPLFplawq8SOyMFFGGes/86vZDGvssACqIUh3bisBJiAROBUsL3VixiNARGbCOpgHxmXKS6fUpPtZKH3uh1BUAnqq/JxLiKzX2Xd3pExiqeW8i/ud1YvDOnYQHUQwsoLNFXiwwhHgSBe5zySiIsSaESq5vxXRIdBKgAyvoEOz5lxdJs1K2q+Xq9WmxdpHFkUeH6AiVkI3OUA1doTpqIIoe0TN6RW/Gk/FivBsfs9ackc3soz8wPn8AzX+U0w==</latexit>

RZ(
g2t
2 )

<latexit sha1_base64="+Q6s//tXFlZAZS/QtvythVCBz+g=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhXsJMkOgx6MVjFLNgMoaeTk/SpGehu0aIw+CvePGgiFf/w5t/YyeZgyY+KHi8V0VVPTcSXIFlfRu5peWV1bX8emFjc2t7x9zda6owlpQ1aChC2XaJYoIHrAEcBGtHkhHfFazlji4nfuuBScXD4BbGEXN8Mgi4xykBLfXMg5veXakLniQ0GdxXIE0q6UnPLFplawq8SOyMFFGGes/86vZDGvssACqIUh3bisBJiAROBUsL3VixiNARGbCOpgHxmXKS6fUpPtZKH3uh1BUAnqq/JxLiKzX2Xd3pExiqeW8i/ud1YvDOnYQHUQwsoLNFXiwwhHgSBe5zySiIsSaESq5vxXRIdBKgAyvoEOz5lxdJs1K2q+Xq9WmxdpHFkUeH6AiVkI3OUA1doTpqIIoe0TN6RW/Gk/FivBsfs9ackc3soz8wPn8AzX+U0w==</latexit>

RZ(
g2t
2 )

<latexit sha1_base64="+Q6s//tXFlZAZS/QtvythVCBz+g=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhXsJMkOgx6MVjFLNgMoaeTk/SpGehu0aIw+CvePGgiFf/w5t/YyeZgyY+KHi8V0VVPTcSXIFlfRu5peWV1bX8emFjc2t7x9zda6owlpQ1aChC2XaJYoIHrAEcBGtHkhHfFazlji4nfuuBScXD4BbGEXN8Mgi4xykBLfXMg5veXakLniQ0GdxXIE0q6UnPLFplawq8SOyMFFGGes/86vZDGvssACqIUh3bisBJiAROBUsL3VixiNARGbCOpgHxmXKS6fUpPtZKH3uh1BUAnqq/JxLiKzX2Xd3pExiqeW8i/ud1YvDOnYQHUQwsoLNFXiwwhHgSBe5zySiIsSaESq5vxXRIdBKgAyvoEOz5lxdJs1K2q+Xq9WmxdpHFkUeH6AiVkI3OUA1doTpqIIoe0TN6RW/Gk/FivBsfs9ackc3soz8wPn8AzX+U0w==</latexit>

RZ(
g2t
2 )

<latexit sha1_base64="6ptkcVF5IkMktrRO92iWLhzoRcs=">AAAB/nicbVDLSgNBEJyNrxhfq+LJy2AQ4sGwGyR6DHrxGMU8MFnD7GQ2GTL7YKZXCMuCv+LFgyJe/Q5v/o2TZA+aWNBQVHXT3eVGgiuwrG8jt7S8srqWXy9sbG5t75i7e00VxpKyBg1FKNsuUUzwgDWAg2DtSDLiu4K13NHVxG89Mql4GNzBOGKOTwYB9zgloKWeeXDbuy+ddsGThCaDhwqkSSU96ZlFq2xNgReJnZEiylDvmV/dfkhjnwVABVGqY1sROAmRwKlgaaEbKxYROiID1tE0ID5TTjI9P8XHWuljL5S6AsBT9fdEQnylxr6rO30CQzXvTcT/vE4M3oWT8CCKgQV0tsiLBYYQT7LAfS4ZBTHWhFDJ9a2YDolOAnRiBR2CPf/yImlWyna1XL05K9Yuszjy6BAdoRKy0TmqoWtURw1EUYKe0St6M56MF+Pd+Ji15oxsZh/9gfH5AzrulQo=</latexit>

RZ(� g2t
2 )

<latexit sha1_base64="6ptkcVF5IkMktrRO92iWLhzoRcs=">AAAB/nicbVDLSgNBEJyNrxhfq+LJy2AQ4sGwGyR6DHrxGMU8MFnD7GQ2GTL7YKZXCMuCv+LFgyJe/Q5v/o2TZA+aWNBQVHXT3eVGgiuwrG8jt7S8srqWXy9sbG5t75i7e00VxpKyBg1FKNsuUUzwgDWAg2DtSDLiu4K13NHVxG89Mql4GNzBOGKOTwYB9zgloKWeeXDbuy+ddsGThCaDhwqkSSU96ZlFq2xNgReJnZEiylDvmV/dfkhjnwVABVGqY1sROAmRwKlgaaEbKxYROiID1tE0ID5TTjI9P8XHWuljL5S6AsBT9fdEQnylxr6rO30CQzXvTcT/vE4M3oWT8CCKgQV0tsiLBYYQT7LAfS4ZBTHWhFDJ9a2YDolOAnRiBR2CPf/yImlWyna1XL05K9Yuszjy6BAdoRKy0TmqoWtURw1EUYKe0St6M56MF+Pd+Ji15oxsZh/9gfH5AzrulQo=</latexit>

RZ(� g2t
2 )

<latexit sha1_base64="TKkehRtwWeu0Zk5BgtSQV8i68Jk=">AAAB8HicbVDLTgJBEJzFF+IL9ehlIjHBC9klBj0SvXhEIw+FlcwOszBhZnYz02tCNnyFFw8a49XP8ebfODwOClbSSaWqO91dQSy4Adf9djIrq2vrG9nN3Nb2zu5efv+gYaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBkMryZ+84lpwyN1B6OY+ZL0FQ85JWCl+9vuQ7H/WIbTbr7gltwp8DLx5qSA5qh181+dXkQTyRRQQYxpe24Mfko0cCrYONdJDIsJHZI+a1uqiGTGT6cHj/GJVXo4jLQtBXiq/p5IiTRmJAPbKQkMzKI3Ef/z2gmEF37KVZwAU3S2KEwEhghPvsc9rhkFMbKEUM3trZgOiCYUbEY5G4K3+PIyaZRLXqVUuTkrVC/ncWTRETpGReShc1RF16iG6ogiiZ7RK3pztPPivDsfs9aMM585RH/gfP4AnMWPpg==</latexit>

RZ(g
2t)

<latexit sha1_base64="I+gAbd9mymJ6jKGVo3rfWQfzjIY=">AAAB8XicbVBNT8JAEJ36ifiFevTSSEzwIGmJQY9ELx7RyEeASrbLFjZst83u1IQQ/oUXDxrj1X/jzX/jAj0o+JJJXt6bycw8PxZco+N8Wyura+sbm5mt7PbO7t5+7uCwrqNEUVajkYhU0yeaCS5ZDTkK1owVI6EvWMMf3kz9xhNTmkfyAUcx80LSlzzglKCRWvfdVuG8/1jCs24u7xSdGexl4qYkDymq3dxXpxfRJGQSqSBat10nRm9MFHIq2CTbSTSLCR2SPmsbKknItDeeXTyxT43Ss4NImZJoz9TfE2MSaj0KfdMZEhzoRW8q/ue1EwyuvDGXcYJM0vmiIBE2Rvb0fbvHFaMoRoYQqri51aYDoghFE1LWhOAuvrxM6qWiWy6W7y7yles0jgwcwwkUwIVLqMAtVKEGFCQ8wyu8Wdp6sd6tj3nripXOHMEfWJ8/CBCP3Q==</latexit>

RZ(�g2t)

<latexit sha1_base64="I+gAbd9mymJ6jKGVo3rfWQfzjIY=">AAAB8XicbVBNT8JAEJ36ifiFevTSSEzwIGmJQY9ELx7RyEeASrbLFjZst83u1IQQ/oUXDxrj1X/jzX/jAj0o+JJJXt6bycw8PxZco+N8Wyura+sbm5mt7PbO7t5+7uCwrqNEUVajkYhU0yeaCS5ZDTkK1owVI6EvWMMf3kz9xhNTmkfyAUcx80LSlzzglKCRWvfdVuG8/1jCs24u7xSdGexl4qYkDymq3dxXpxfRJGQSqSBat10nRm9MFHIq2CTbSTSLCR2SPmsbKknItDeeXTyxT43Ss4NImZJoz9TfE2MSaj0KfdMZEhzoRW8q/ue1EwyuvDGXcYJM0vmiIBE2Rvb0fbvHFaMoRoYQqri51aYDoghFE1LWhOAuvrxM6qWiWy6W7y7yles0jgwcwwkUwIVLqMAtVKEGFCQ8wyu8Wdp6sd6tj3nripXOHMEfWJ8/CBCP3Q==</latexit>

RZ(�g2t)

<latexit sha1_base64="6ptkcVF5IkMktrRO92iWLhzoRcs=">AAAB/nicbVDLSgNBEJyNrxhfq+LJy2AQ4sGwGyR6DHrxGMU8MFnD7GQ2GTL7YKZXCMuCv+LFgyJe/Q5v/o2TZA+aWNBQVHXT3eVGgiuwrG8jt7S8srqWXy9sbG5t75i7e00VxpKyBg1FKNsuUUzwgDWAg2DtSDLiu4K13NHVxG89Mql4GNzBOGKOTwYB9zgloKWeeXDbuy+ddsGThCaDhwqkSSU96ZlFq2xNgReJnZEiylDvmV/dfkhjnwVABVGqY1sROAmRwKlgaaEbKxYROiID1tE0ID5TTjI9P8XHWuljL5S6AsBT9fdEQnylxr6rO30CQzXvTcT/vE4M3oWT8CCKgQV0tsiLBYYQT7LAfS4ZBTHWhFDJ9a2YDolOAnRiBR2CPf/yImlWyna1XL05K9Yuszjy6BAdoRKy0TmqoWtURw1EUYKe0St6M56MF+Pd+Ji15oxsZh/9gfH5AzrulQo=</latexit>

RZ(� g2t
2 )

<latexit sha1_base64="I+gAbd9mymJ6jKGVo3rfWQfzjIY=">AAAB8XicbVBNT8JAEJ36ifiFevTSSEzwIGmJQY9ELx7RyEeASrbLFjZst83u1IQQ/oUXDxrj1X/jzX/jAj0o+JJJXt6bycw8PxZco+N8Wyura+sbm5mt7PbO7t5+7uCwrqNEUVajkYhU0yeaCS5ZDTkK1owVI6EvWMMf3kz9xhNTmkfyAUcx80LSlzzglKCRWvfdVuG8/1jCs24u7xSdGexl4qYkDymq3dxXpxfRJGQSqSBat10nRm9MFHIq2CTbSTSLCR2SPmsbKknItDeeXTyxT43Ss4NImZJoz9TfE2MSaj0KfdMZEhzoRW8q/ue1EwyuvDGXcYJM0vmiIBE2Rvb0fbvHFaMoRoYQqri51aYDoghFE1LWhOAuvrxM6qWiWy6W7y7yles0jgwcwwkUwIVLqMAtVKEGFCQ8wyu8Wdp6sd6tj3nripXOHMEfWJ8/CBCP3Q==</latexit>

RZ(�g2t)

<latexit sha1_base64="+Q6s//tXFlZAZS/QtvythVCBz+g=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhXsJMkOgx6MVjFLNgMoaeTk/SpGehu0aIw+CvePGgiFf/w5t/YyeZgyY+KHi8V0VVPTcSXIFlfRu5peWV1bX8emFjc2t7x9zda6owlpQ1aChC2XaJYoIHrAEcBGtHkhHfFazlji4nfuuBScXD4BbGEXN8Mgi4xykBLfXMg5veXakLniQ0GdxXIE0q6UnPLFplawq8SOyMFFGGes/86vZDGvssACqIUh3bisBJiAROBUsL3VixiNARGbCOpgHxmXKS6fUpPtZKH3uh1BUAnqq/JxLiKzX2Xd3pExiqeW8i/ud1YvDOnYQHUQwsoLNFXiwwhHgSBe5zySiIsSaESq5vxXRIdBKgAyvoEOz5lxdJs1K2q+Xq9WmxdpHFkUeH6AiVkI3OUA1doTpqIIoe0TN6RW/Gk/FivBsfs9ackc3soz8wPn8AzX+U0w==</latexit>

RZ(
g2t
2 )

<latexit sha1_base64="TKkehRtwWeu0Zk5BgtSQV8i68Jk=">AAAB8HicbVDLTgJBEJzFF+IL9ehlIjHBC9klBj0SvXhEIw+FlcwOszBhZnYz02tCNnyFFw8a49XP8ebfODwOClbSSaWqO91dQSy4Adf9djIrq2vrG9nN3Nb2zu5efv+gYaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBkMryZ+84lpwyN1B6OY+ZL0FQ85JWCl+9vuQ7H/WIbTbr7gltwp8DLx5qSA5qh181+dXkQTyRRQQYxpe24Mfko0cCrYONdJDIsJHZI+a1uqiGTGT6cHj/GJVXo4jLQtBXiq/p5IiTRmJAPbKQkMzKI3Ef/z2gmEF37KVZwAU3S2KEwEhghPvsc9rhkFMbKEUM3trZgOiCYUbEY5G4K3+PIyaZRLXqVUuTkrVC/ncWTRETpGReShc1RF16iG6ogiiZ7RK3pztPPivDsfs9aMM585RH/gfP4AnMWPpg==</latexit>

RZ(g
2t)

<latexit sha1_base64="TKkehRtwWeu0Zk5BgtSQV8i68Jk=">AAAB8HicbVDLTgJBEJzFF+IL9ehlIjHBC9klBj0SvXhEIw+FlcwOszBhZnYz02tCNnyFFw8a49XP8ebfODwOClbSSaWqO91dQSy4Adf9djIrq2vrG9nN3Nb2zu5efv+gYaJEU1ankYh0KyCGCa5YHTgI1oo1IzIQrBkMryZ+84lpwyN1B6OY+ZL0FQ85JWCl+9vuQ7H/WIbTbr7gltwp8DLx5qSA5qh181+dXkQTyRRQQYxpe24Mfko0cCrYONdJDIsJHZI+a1uqiGTGT6cHj/GJVXo4jLQtBXiq/p5IiTRmJAPbKQkMzKI3Ef/z2gmEF37KVZwAU3S2KEwEhghPvsc9rhkFMbKEUM3trZgOiCYUbEY5G4K3+PIyaZRLXqVUuTkrVC/ncWTRETpGReShc1RF16iG6ogiiZ7RK3pztPPivDsfs9aMM585RH/gfP4AnMWPpg==</latexit>

RZ(g
2t)

<latexit sha1_base64="dW9nZ5uhXUxe8kiajLGQBMCkXtc=">AAACAXicbVDJSgNBEO2JW4zbqBfBS2MQ4sEwIxI9Br3kGMEskMTQ06kkTXoWumuEMIwXf8WLB0W8+hfe/Bs7y0GjDwoe71VRVc+LpNDoOF9WZml5ZXUtu57b2Nza3rF39+o6jBWHGg9lqJoe0yBFADUUKKEZKWC+J6Hhja4nfuMelBZhcIvjCDo+GwSiLzhDI3XtA7hLTgVF2h4yTCppNwGZFtyTtGvnnaIzBf1L3DnJkzmqXfuz3Qt57EOAXDKtW64TYSdhCgWXkObasYaI8REbQMvQgPmgO8n0g5QeG6VH+6EyFSCdqj8nEuZrPfY90+kzHOpFbyL+57Vi7F92EhFEMULAZ4v6saQY0kkctCcUcJRjQxhXwtxK+ZApxtGEljMhuIsv/yX1s6JbKpZuzvPlq3kcWXJIjkiBuOSClEmFVEmNcPJAnsgLebUerWfrzXqftWas+cw++QXr4xtQgpYu</latexit>

e�itĤel(1)

<latexit sha1_base64="jtbAqO1xcohMGeqCplniQnkXkjE=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKIVJdFN11WsA9oYplMJ+3QyYOZG7GELNz4K25cKOLWj3Dn3zhts9DWAxcO59zLvfd4seAKLOvbKKysrq1vFDdLW9s7u3vm/kFbRYmkrEUjEcmuRxQTPGQt4CBYN5aMBJ5gHW98PfU790wqHoW3MImZG5BhyH1OCWipb5bZXXqKOQbsjAikjSzDDnZIHMvooW9WrKo1A14mdk4qKEezb345g4gmAQuBCqJUz7ZicFMigVPBspKTKBYTOiZD1tM0JAFTbjp7IsPHWhlgP5K6QsAz9fdESgKlJoGnOwMCI7XoTcX/vF4C/qWb8jBOgIV0vshPBIYITxPBAy4ZBTHRhFDJ9a2YjogkFHRuJR2CvfjyMmmfVe1atXZzXqlf5XEUURkdoRNkowtURw3URC1E0SN6Rq/ozXgyXox342PeWjDymUP0B8bnD2Oyl1Q=</latexit>

e�itĤ ⇡

One second order Trotter step with the            truncated electric interaction
<latexit sha1_base64="/MwYSTfs4iCBoWyBOTHcbEFNNsQ=">AAAB/XicdVDLSgMxFM3UV62v8bFzEyyCqyHTdxdC0Y3LCvYBbSmZTKYNzTxIMkIdir/ixoUibv0Pd/6NmbaCih4IHM65h3tznIgzqRD6MDIrq2vrG9nN3Nb2zu6euX/QlmEsCG2RkIei62BJOQtoSzHFaTcSFPsOpx1ncpn6nVsqJAuDGzWN6MDHo4B5jGClpaF51A+1naaTPtcxF8/O7aGZRxYqV0v1GkRWsVYvFFKCSqhcrEDbQnPkwRLNofned0MS+zRQhGMpezaK1CDBQjHC6SzXjyWNMJngEe1pGmCfykEyv34GT7XiQi8U+gUKztXviQT7Uk59R0/6WI3lby8V//J6sfJqg4QFUaxoQBaLvJhDFcK0CugyQYniU00wEUzfCskYC0yULiynS/j6KfyftAuWXbEq16V842JZRxYcgxNwBmxQBQ1wBZqgBQi4Aw/gCTwb98aj8WK8LkYzxjJzCH7AePsEJpyVtA==</latexit>

� = 1

29



<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+
<latexit sha1_base64="L+mLHkIHD6XlGhviWx+y2S//woE=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4cZiRGM0t6MVjRLNAMoaeTiVp0rPQ3SOEIZ/gxYMiXv0ib/6NnUVwfVDweK+Kqnp+LLjSjvNuZRYWl5ZXsqu5tfWNza389k5dRYlkWGORiGTTpwoFD7GmuRbYjCXSwBfY8IcXE79xh1LxKLzRoxi9gPZD3uOMaiNd4+1RJ19w7HLZPSmWyG/i2s4UBZij2sm/tbsRSwIMNRNUqZbrxNpLqdScCRzn2onCmLIh7WPL0JAGqLx0euqYHBilS3qRNBVqMlW/TqQ0UGoU+KYzoHqgfnoT8S+vlejemZfyME40hmy2qJcIoiMy+Zt0uUSmxcgQyiQ3txI2oJIybdLJmRA+PyX/k/qx7Zbs0lWxUDmfx5GFPdiHQ3DhFCpwCVWoAYM+3MMjPFnCerCerZdZa8aaz+zCN1ivH36Bjfk=</latexit>

e�

0. Map the Hilbert space onto qubits

Goal: to simulate hadron dynamics on a quantum computer

30

<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

1. Prepare the initial state

<latexit sha1_base64="3YbrTDdJL1pQvfYoBGOIO8pgj44=">AAACB3icbVA9SwNBEN3zM8avqKUgi0GwCnci0TJoYxnBfEAuhL3NJFmyt3fszonhSGfjX7GxUMTWv2Dnv3GTXKGJDwYe780wMy+IpTDout/O0vLK6tp6biO/ubW9s1vY26+bKNEcajySkW4GzIAUCmooUEIz1sDCQEIjGF5P/MY9aCMidYejGNoh6yvRE5yhlTqFI19aG6kfG9FJfYQHTBvV8djXTPUldApFt+ROQReJl5EiyVDtFL78bsSTEBRyyYxpeW6M7ZRpFFzCOO8nBmLGh6wPLUsVC8G00+kfY3pilS7tRdqWQjpVf0+kLDRmFAa2M2Q4MPPeRPzPayXYu2ynQsUJguKzRb1EUozoJBTaFRo4ypEljGthb6V8wDTjaKPL2xC8+ZcXSf2s5JVL5dvzYuUqiyNHDskxOSUeuSAVckOqpEY4eSTP5JW8OU/Oi/PufMxal5xs5oD8gfP5Axutmh8=</latexit>

| WPi

2. Time evolve

,
<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W

P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

, ,

<latexit sha1_base64="+mkNQbDWq+gC2JX2N9rgZqwDlfg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9ktUj0WvXiSCvYD2rVk02wbmmS3SVYoS/+EFw+KePXvePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4eNXWUKEIbJOKRagdYU84kbRhmOG3HimIRcNoKRjczv/VElWaRfDCTmPoCDyQLGcHGSu2uZgJVHu96xZJbdudAq8TLSAky1HvFr24/Iomg0hCOte54bmz8FCvDCKfTQjfRNMZkhAe0Y6nEgmo/nd87RWdW6aMwUrakQXP190SKhdYTEdhOgc1QL3sz8T+vk5jwyk+ZjBNDJVksChOOTIRmz6M+U5QYPrEEE8XsrYgMscLE2IgKNgRv+eVV0qyUvWq5en9Rql1nceThBE7hHDy4hBrcQh0aQIDDM7zCmzN2Xpx352PRmnOymWP4A+fzBz/Bj3g=</latexit>

⇠ 2N
,



Quantum circuits for simulating hadron dynamics

,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P <latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

<latexit sha1_base64="IS+cWKhKWMCJszFUk6jKJIG3Raw=">AAACAXicbVDLSsNAFJ34rPUVdSO4CRbBjSURqS6LbrqsYB/QxDKZTtqhk0mYuRHKEDf+ihsXirj1L9z5N04fC209cOFwzr3ce0+YcqbAdb+tpeWV1bX1wkZxc2t7Z9fe22+qJJOENkjCE9kOsaKcCdoABpy2U0lxHHLaCoc3Y7/1QKViibiDUUqDGPcFixjBYKSufUjv9RnzI4mJhlyL3B9g0LU879olt+xO4CwSb0ZKaIZ61/7yewnJYiqAcKxUx3NTCDSWwAinedHPFE0xGeI+7RgqcExVoCcf5M6JUXpOlEhTApyJ+ntC41ipURyazhjDQM17Y/E/r5NBdBVoJtIMqCDTRVHGHUiccRxOj0lKgI8MwUQyc6tDBtikASa0ognBm395kTTPy16lXLm9KFWvZ3EU0BE6RqfIQ5eoimqojhqIoEf0jF7Rm/VkvVjv1se0dcmazRygP7A+fwCE55ea</latexit>

e�i
t
n Ĥ

Hadron wave packet prepared 
 with SC-ADAPT-VQE 

Trotterized time evolution with 
         truncated interaction

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}

<latexit sha1_base64="ne8ZOkN9NRQHJmnfmFKPnBbCOyE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Jv2yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5pdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhtZ9xmaQGJVssClNBTExmb5MBV8iMmFhCmeL2VsJGVFFmbDglG4K3/PIqaV1UvVq1dn9Zqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6IejXI=</latexit>

}
<latexit sha1_base64="vapy8n95gQM911AYTInLINGFX+c=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwFRKttRuh6MZlBfuAJpTJZNIOnWTCzESoofgrblwo4tb/cOffOGkDavXAwOGce7h3jp8wKpVtfxoLi0vLK6ultfL6xubWtrmz25Y8FZi0MGdcdH0kCaMxaSmqGOkmgqDIZ6Tjj65yv3NHhKQ8vlXjhHgRGsQ0pBgpLfXNfZdrO09nLtOxAE0unL5Zsa1qrX5aP4O2ZU/xTZyCVECBZt/8cAOO04jECjMkZc+xE+VlSCiKGZmU3VSSBOERGpCepjGKiPSy6fUTeKSVAIZc6BcrOFV/JjIUSTmOfD0ZITWU814u/uf1UhXWvYzGSapIjGeLwpRBxWFeBQyoIFixsSYIC6pvhXiIBMJKF1bWJTjzX/5L2ieWU7NqN9VK47KoowQOwCE4Bg44Bw1wDZqgBTC4B4/gGbwYD8aT8Wq8zUYXjCKzB37BeP8C4HOVgw==</latexit>

� = 1
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<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
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en
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ty

• Reflection symmetric in the absence of device errors 

• Hadron propagation clearly identified

<latexit sha1_base64="dpS6w+cd9FmODETS/2B413YedNY=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyxC3ZQZkeqy6MaNUNE+oB1KJk3b0ExmSO6IZezCX3HjQhG3/oY7/8Z0OgttPXDhcM69yb3HjwTX4Djf1sLi0vLKam4tv76xubVt7+zWdRgrymo0FKFq+kQzwSWrAQfBmpFiJPAFa/jDy4nfuGdK81DewShiXkD6kvc4JWCkjr3fBvYAyXX1FhepIFobRxyPO3bBKTkp8DxxM1JAGaod+6vdDWkcMAnpMy3XicBLiAJOBRvn27FmEaFD0mctQyUJmPaSdP8xPjJKF/dCZUoCTtXfEwkJtB4FvukMCAz0rDcR//NaMfTOvYTLKAYm6fSjXiwwhHgSBu5yxSiIkSGEKm52xXRAFKFgIsubENzZk+dJ/aTklkvlm9NC5SKLI4cO0CEqIhedoQq6QlVUQxQ9omf0it6sJ+vFerc+pq0LVjazh/7A+vwBamyVuw==</latexit>

MPS (classical)
<latexit sha1_base64="4XG/c77e+7d3VJVv5dtkP0fbbNg=">AAACDXicbVC7SgNBFJ31GeMramkzGAVtwq5ItAzaWEYwD8guy+xkooPzWGfuimHJD9j4KzYWitja2/k3Th6FGg9cOJxzL/fek6SCW/D9L29mdm5+YbGwVFxeWV1bL21sNq3ODGUNqoU27YRYJrhiDeAgWDs1jMhEsFZyczb0W3fMWK7VJfRTFklypXiPUwJOiku7eQiAeSLDGLThSg9wiENg95Dv32ZEQSYPBnGp7Ff8EfA0CSakjCaox6XPsKtpJpkCKoi1ncBPIcqJAU4FGxTDzLKU0BtyxTqOKiKZjfLRNwO855Qu7mnjSgEeqT8nciKt7cvEdUoC1/avNxT/8zoZ9E6inKs0A6boeFEvExg0HkaDu9wwCqLvCKGGu1sxvSaGUHABFl0Iwd+Xp0nzsBJUK9WLo3LtdBJHAW2jHbSPAnSMaugc1VEDUfSAntALevUevWfvzXsft854k5kt9AvexzfkZpwZ</latexit>

ibm torino (quantum)

Results from IBM’s quantum computer

32



Results from IBM’s quantum computer
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<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en
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<latexit sha1_base64="dpS6w+cd9FmODETS/2B413YedNY=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyxC3ZQZkeqy6MaNUNE+oB1KJk3b0ExmSO6IZezCX3HjQhG3/oY7/8Z0OgttPXDhcM69yb3HjwTX4Djf1sLi0vLKam4tv76xubVt7+zWdRgrymo0FKFq+kQzwSWrAQfBmpFiJPAFa/jDy4nfuGdK81DewShiXkD6kvc4JWCkjr3fBvYAyXX1FhepIFobRxyPO3bBKTkp8DxxM1JAGaod+6vdDWkcMAnpMy3XicBLiAJOBRvn27FmEaFD0mctQyUJmPaSdP8xPjJKF/dCZUoCTtXfEwkJtB4FvukMCAz0rDcR//NaMfTOvYTLKAYm6fSjXiwwhHgSBu5yxSiIkSGEKm52xXRAFKFgIsubENzZk+dJ/aTklkvlm9NC5SKLI4cO0CEqIhedoQq6QlVUQxQ9omf0it6sJ+vFerc+pq0LVjazh/7A+vwBamyVuw==</latexit>

MPS (classical)
<latexit sha1_base64="4XG/c77e+7d3VJVv5dtkP0fbbNg=">AAACDXicbVC7SgNBFJ31GeMramkzGAVtwq5ItAzaWEYwD8guy+xkooPzWGfuimHJD9j4KzYWitja2/k3Th6FGg9cOJxzL/fek6SCW/D9L29mdm5+YbGwVFxeWV1bL21sNq3ODGUNqoU27YRYJrhiDeAgWDs1jMhEsFZyczb0W3fMWK7VJfRTFklypXiPUwJOiku7eQiAeSLDGLThSg9wiENg95Dv32ZEQSYPBnGp7Ff8EfA0CSakjCaox6XPsKtpJpkCKoi1ncBPIcqJAU4FGxTDzLKU0BtyxTqOKiKZjfLRNwO855Qu7mnjSgEeqT8nciKt7cvEdUoC1/avNxT/8zoZ9E6inKs0A6boeFEvExg0HkaDu9wwCqLvCKGGu1sxvSaGUHABFl0Iwd+Xp0nzsBJUK9WLo3LtdBJHAW2jHbSPAnSMaugc1VEDUfSAntALevUevWfvzXsft854k5kt9AvexzfkZpwZ</latexit>

ibm torino (quantum)

33



Error mitigation essential to extract a signal!
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• Qualitative agreement 

with MPS 

• Systematic error around 

the wave packet

<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
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Looking toward the (immediate) future
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Hadron collisions

<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en
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ty
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In-medium effects

<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en

si
ty

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

<latexit sha1_base64="37IrB7Gp1ZV6Nc/lKF++tA1A6GM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevEY0TwgWcPspJMMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGN1O/+YRK80g+mHGMfkgHkvc5o8ZK9/h41i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaN87JXKVfuLkrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A56SNkQ==</latexit>

e+

36
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• Quantum simulations of fundamental physics are promising candidates for a 

“quantum advantage” 

• Informed by symmetries and hierarchies in length scales, we developed 

efficient quantum simulation protocols for the Schwinger model 

• Prepared a hadron wave packet and time evolved it on 

• One of the most complex digital quantum simulations ever performed: up to 

13,858 two-qubit gates over 112 qubits. 154 million measurements 

• Error mitigation essential to extracting a signal  

Summary

<latexit sha1_base64="IQeISK+nJmNiiWmriw4lLQPjHjU=">AAAB+nicbVDLSgNBEJyNrxhfiR69DAbBU9gViR6DXjxGMA/ILsvsZDYZMjuzzPQqYc2nePGgiFe/xJt/4+Rx0MSChqKqm+6uKBXcgOt+O4W19Y3NreJ2aWd3b/+gXDlsG5VpylpUCaW7ETFMcMlawEGwbqoZSSLBOtHoZup3Hpg2XMl7GKcsSMhA8phTAlYKy5XcB8A8SvwQlOZSTcJy1a25M+BV4i1IFS3QDMtffl/RLGESqCDG9Dw3hSAnGjgVbFLyM8NSQkdkwHqWSpIwE+Sz0yf41Cp9HCttSwKeqb8ncpIYM04i25kQGJplbyr+5/UyiK+CnMs0AybpfFGcCQwKT3PAfa4ZBTG2hFDN7a2YDokmFGxaJRuCt/zyKmmf17x6rX53UW1cL+IoomN0gs6Qhy5RA92iJmohih7RM3pFb86T8+K8Ox/z1oKzmDlCf+B8/gCsH5RK</latexit>

ibm torino
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Thanks for listening!
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<latexit sha1_base64="vqT9HoyHU+rV1tlOemYCLM7YY40=">AAACAHicbVA9SwNBEN2LXzF+RS0sbBaDYBXuRKJl0MYygvmAJIS9zSRZsrd37M6J4bjGv2JjoYitP8POf+MmuUITHww83pvZnXl+JIVB1/12ciura+sb+c3C1vbO7l5x/6BhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3wz9ZsPoI0I1T1OIugGbKjEQHCGVuoVjzoIj5jUmEbBJdA+KCNwkvaKJbfszkCXiZeREslQ6xW/Ov2QxwEo5JIZ0/bcCLtJ9m5a6MQGIsbHbAhtSxULwHST2QEpPbVKnw5CbUshnam/JxIWGDMJfNsZMByZRW8q/ue1YxxcdROhohhB8flHg1hSDOk0DdoXGjjKiSWMa2F3pXzENONoMyvYELzFk5dJ47zsVcqVu4tS9TqLI0+OyQk5Ix65JFVyS2qkTjhJyTN5JW/Ok/PivDsf89ack80ckj9wPn8AizSXCQ==</latexit> P
ar
ti
cl
e
d
en

si
ty

<latexit sha1_base64="dpS6w+cd9FmODETS/2B413YedNY=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyxC3ZQZkeqy6MaNUNE+oB1KJk3b0ExmSO6IZezCX3HjQhG3/oY7/8Z0OgttPXDhcM69yb3HjwTX4Djf1sLi0vLKam4tv76xubVt7+zWdRgrymo0FKFq+kQzwSWrAQfBmpFiJPAFa/jDy4nfuGdK81DewShiXkD6kvc4JWCkjr3fBvYAyXX1FhepIFobRxyPO3bBKTkp8DxxM1JAGaod+6vdDWkcMAnpMy3XicBLiAJOBRvn27FmEaFD0mctQyUJmPaSdP8xPjJKF/dCZUoCTtXfEwkJtB4FvukMCAz0rDcR//NaMfTOvYTLKAYm6fSjXiwwhHgSBu5yxSiIkSGEKm52xXRAFKFgIsubENzZk+dJ/aTklkvlm9NC5SKLI4cO0CEqIhedoQq6QlVUQxQ9omf0it6sJ+vFerc+pq0LVjazh/7A+vwBamyVuw==</latexit>

MPS (classical)
<latexit sha1_base64="4XG/c77e+7d3VJVv5dtkP0fbbNg=">AAACDXicbVC7SgNBFJ31GeMramkzGAVtwq5ItAzaWEYwD8guy+xkooPzWGfuimHJD9j4KzYWitja2/k3Th6FGg9cOJxzL/fek6SCW/D9L29mdm5+YbGwVFxeWV1bL21sNq3ODGUNqoU27YRYJrhiDeAgWDs1jMhEsFZyczb0W3fMWK7VJfRTFklypXiPUwJOiku7eQiAeSLDGLThSg9wiENg95Dv32ZEQSYPBnGp7Ff8EfA0CSakjCaox6XPsKtpJpkCKoi1ncBPIcqJAU4FGxTDzLKU0BtyxTqOKiKZjfLRNwO855Qu7mnjSgEeqT8nciKt7cvEdUoC1/avNxT/8zoZ9E6inKs0A6boeFEvExg0HkaDu9wwCqLvCKGGu1sxvSaGUHABFl0Iwd+Xp0nzsBJUK9WLo3LtdBJHAW2jHbSPAnSMaugc1VEDUfSAntALevUevWfvzXsft854k5kt9AvexzfkZpwZ</latexit>

ibm torino (quantum)

38

<latexit sha1_base64="aUsiEUliIrDJsU34oon5lgisdLo=">AAACB3icdVBNSwMxEM36bf2qehQkWARPZbe21qPoQU+iYK3QLiWbTtvQ7GZJZsWy9ObFv+LFgyJe/Qve/DemdQUVfTDweG8mmXlBLIVB1313Jianpmdm5+ZzC4tLyyv51bVLoxLNocaVVPoqYAakiKCGAiVcxRpYGEioB/2jkV+/Bm2Eii5wEIMfsm4kOoIztFIrv9lEuMG0VqenCZfANL3ogdIDeqxVEg9b+YJb9MpVt+xRt+iOYclupVotVaiXKQWS4ayVf2u2FU9CiJBLZkzDc2P0U6ZR2OeHuWZiIGa8z7rQsDRiIRg/Hd8xpNtWadOO0rYipGP1+0TKQmMGYWA7Q4Y989sbiX95jQQ7+34qojhBiPjnR51EUlR0FAptCw0c5cASxrWwu1LeY5pxtNHlbAhfl9L/yWWp6O0Vy+flwsFhFscc2SBbZId4pEoOyAk5IzXCyS25J4/kyblzHpxn5+WzdcLJZtbJDzivHyaumYU=</latexit>

UW Nuclear Theory Group
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Physics circuit

,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m

Mitigation circuit

,

<latexit sha1_base64="6HNSE1c1D1ZnqtjDg+8c4DfNV1U=">AAAB6XicbVC7SgNBFL0bXzG+opY2g0GwCrspEsugjWUU84BkkdnJbDJkdnaZuSuEJX9gY6GIrX9k5984SbbQxAMDh3POZe49QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3Mz97hPXRsTqAacJ9yM6UiIUjKKV7rutx3LFrboLkHXi5aQCOWz+azCMWRpxhUxSY/qem6CfUY2CST4rDVLDE8omdMT7lioaceNni01n5MIqQxLG2j6FZKH+nshoZMw0Cmwyojg2q95c/M/rpxhe+ZlQSYpcseVHYSoJxmR+NhkKzRnKqSWUaWF3JWxMNWVoyynZErzVk9dJp1b16tX6Xa3SvM7rKMIZnMMleNCAJtxCC9rAIIRneIU3Z+K8OO/OxzJacPKZU/gD5/MHVbGNPg==</latexit> W
P,

<latexit sha1_base64="SyyViNbdsG7kajHCIGVzQ0FiR54=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmIzGxIncUaEm0scREDhK4kL1lD1Z29y77YUII/8HGQmNs/T92/hsXuELBl0zy8t5MZubFGWfa+P63V9jY3NreKe6W9vYPDo/KxyehTq0itEVSnqpOjDXlTNKWYYbTTqYoFjGn7Xh8O/fbT1RplsoHM8loJPBQsoQRbJwUhphYK/rlil/1F0DrJMhJBXI0++Wv3iAlVlBpCMdadwM/M9EUK8MIp7NSz2qaYTLGQ9p1VGJBdTRdXDtDF04ZoCRVrqRBC/X3xBQLrScidp0Cm5Fe9ebif17XmuQ6mjKZWUMlWS5KLEcmRfPX0YApSgyfOIKJYu5WREZYYWJcQCUXQrD68joJa9WgXq3f1yqNmzyOIpzBOVxCAFfQgDtoQgsIPMIzvMKbl3ov3rv3sWwtePnMKfyB9/kDpQ2PMA==</latexit> V
ac
u
u
m <latexit sha1_base64="1QDd7/KULraIXpnl4swwiZ8gS1k=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSAIQtgViR6DXnKMYB6QrGF20psMmX0w0xsIS/7EiwdFvPon3vwbJ8keNLGgoajqprvLT6TQ6Djf1tr6xubWdmGnuLu3f3BoHx03dZwqDg0ey1i1faZBiggaKFBCO1HAQl9Cyx/dz/zWGJQWcfSIkwS8kA0iEQjO0Eg924an7FJQpN0hw6w2nfbsklN25qCrxM1JieSo9+yvbj/maQgRcsm07rhOgl7GFAouYVrsphoSxkdsAB1DIxaC9rL55VN6bpQ+DWJlKkI6V39PZCzUehL6pjNkONTL3kz8z+ukGNx6mYiSFCHii0VBKinGdBYD7QsFHOXEEMaVMLdSPmSKcTRhFU0I7vLLq6R5VXYr5crDdal6l8dRIKfkjFwQl9yQKqmROmkQTsbkmbySNyuzXqx362PRumblMyfkD6zPH+FSkzI=</latexit>

e+itĤ
<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

<latexit sha1_base64="zvr+UC242M7cAc7PO96rvjxGCxA=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSB4MeyKRI9BLzlGMA9I1jA76U2GzD6Y6Q2EJX/ixYMiXv0Tb/6Nk2QPmljQUFR1093lJ1JodJxva219Y3Nru7BT3N3bPzi0j46bOk4VhwaPZazaPtMgRQQNFCihnShgoS+h5Y/uZ35rDEqLOHrESQJeyAaRCARnaKSebcNTdiko0u6QYVabTnt2ySk7c9BV4uakRHLUe/ZXtx/zNIQIuWRad1wnQS9jCgWXMC12Uw0J4yM2gI6hEQtBe9n88ik9N0qfBrEyFSGdq78nMhZqPQl90xkyHOplbyb+53VSDG69TERJihDxxaIglRRjOouB9oUCjnJiCONKmFspHzLFOJqwiiYEd/nlVdK8KruVcuXhulS9y+MokFNyRi6IS25IldRInTQIJ2PyTF7Jm5VZL9a79bFoXbPymRPyB9bnD+RykzQ=</latexit>

e�itĤ

<latexit sha1_base64="RdUvPrP1c/YbZDsKYu+JXMUBomg="></latexit>

hẐimeasured

hẐiexpected

����
physics

<latexit sha1_base64="EEgC8sR3JJA9GtqAJ8ofThWb9V8="></latexit>

hẐimeasured

hẐiexpected

����
mitigation

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>=

Solve for  ⟨ ̂Z⟩expected

<latexit sha1_base64="dfa12l/r87/D93uS51ywGerJGEM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP5BfjMw=</latexit>= <latexit sha1_base64="mPRS8oqs1MtCkTrnRwAs1qMhR5o=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqdPqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LitetVJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDuUuM5w==</latexit>

X
<latexit sha1_base64="mPRS8oqs1MtCkTrnRwAs1qMhR5o=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqdPqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LitetVJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDuUuM5w==</latexit>

X
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Effective electric interaction

Quantify errors on  system that can be done exactlyN = 24
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<latexit sha1_base64="0nENoLr/p/U0kVG/b8iYnwB8NJQ=">AAAB83icdVDJSgNBEO2JW4xb1KOXxiB4GiaLyeQWFMFjBLNAZgg9nZ6kSc9Cd40kDPkNLx4U8erPePNv7CyCij4oeLxXRVU9LxZcgWV9GJm19Y3Nrex2bmd3b/8gf3jUVlEiKWvRSESy6xHFBA9ZCzgI1o0lI4EnWMcbX839zj2TikfhHUxj5gZkGHKfUwJachxgE0ivJ4TCrJ8vWGa9bFt2CWtSKVer9Tm5qNt2DRdNa4ECWqHZz787g4gmAQuBCqJUr2jF4KZEAqeCzXJOolhM6JgMWU/TkARMueni5hk+08oA+5HUFQJeqN8nUhIoNQ083RkQGKnf3lz8y+sl4NtuysM4ARbS5SI/ERgiPA8AD7hkFMRUE0Il17diOiJSJ6BjyukQvj7F/5N2ySxWzeptpdC4XMWRRSfoFJ2jIqqhBrpBTdRCFMXoAT2hZyMxHo0X43XZmjFWM8foB4y3TzJlknw=</latexit>

Exact

<latexit sha1_base64="+zAJMFG86xKIaPlR0AhzGB01XCQ=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCq5C0NU0XQtGNywr2AU0ok8m0HTp5MDMRauiXuHGhiFs/xZ1/46StoKIHBg7n3MO9c/yEUSFN80MrrK1vbG4Vt0s7u3v7Zf3gsCvilGPSwTGLed9HgjAakY6kkpF+wgkKfUZ6/vQq93t3hAsaR7dylhAvROOIjihGUklDvez6iGcuU4kAzS+soV4xjWbNMZ0qVKRes+1mTs6bjtOAlmEuUAErtIf6uxvEOA1JJDFDQgwsM5FehrikmJF5yU0FSRCeojEZKBqhkAgvWxw+h6dKCeAo5upFEi7U74kMhULMQl9NhkhOxG8vF//yBqkcOV5GoySVJMLLRaOUQRnDvAUYUE6wZDNFEOZU3QrxBHGEpeqqpEr4+in8n3SrhmUb9k290rpc1VEEx+AEnAELNEALXIM26AAMUvAAnsCzdq89ai/a63K0oK0yR+AHtLdPIz6TcQ==</latexit>

�̄ = 1
<latexit sha1_base64="a+BeCKqsyWMiW3V5c59UkGXGNwY=">AAAB9XicdVDJSgNBEO1xjXGLevTSGARPYbKYTG5BLx4jZIMkhp5OJWnSs9Bdo4Yh/+HFgyJe/Rdv/o2dRVDRBwWP96qoqueGUmi07Q9rZXVtfWMzsZXc3tnd208dHDZ0ECkOdR7IQLVcpkEKH+ooUEIrVMA8V0LTHV/O/OYtKC0Cv4aTELoeG/piIDhDI910EO4xrqkAEdS0l0rbmXLesZ0cNaSQLxbLM3JedpwSzWbsOdJkiWov9d7pBzzywEcumdbtrB1iN2YKBZcwTXYiDSHjYzaEtqE+80B34/nVU3pqlD4dBMqUj3Sufp+Imaf1xHNNp8dwpH97M/Evrx3hwOnGwg8jBJ8vFg0iSTGgswhoXyjgKCeGMK6EuZXyEVOMmwx00oTw9Sn9nzRymWwxU7wupCsXyzgS5JickDOSJSVSIVekSuqEE0UeyBN5tu6sR+vFel20rljLmSPyA9bbJwoik48=</latexit>

Trotter

<latexit sha1_base64="xoujxY9NyxnVPxrgfvfAOk9cZDw=">AAAB+HicdVDJTgJBEO3BDXFh1KOXjsTEi2RYhOEG4sEjRkASIKSnaaBDz5LuGiNO+BIvHjTGq5/izb+xWUzU6EsqeXmvKlX1nEBwBZb1YcRWVtfWN+Kbia3tnd2kubffVH4oKWtQX/iy5RDFBPdYAzgI1gokI64j2I0zrs78m1smFfe9OkwC1nXJ0OMDTgloqWcmO8DuILqunlYuKrX6tGemrHQpZ1t2FmuSzxUKpRk5K9l2EWfS1hwptEStZ753+j4NXeYBFUSpdsYKoBsRCZwKNk10QsUCQsdkyNqaesRlqhvND5/iY6308cCXujzAc/X7RERcpSauoztdAiP125uJf3ntEAZ2N+JeEALz6GLRIBQYfDxLAfe5ZBTERBNCJde3YjoiklDQWSV0CF+f4v9JM5vOFNKFq3yqfL6MI44O0RE6QRlURGV0iWqogSgK0QN6Qs/GvfFovBivi9aYsZw5QD9gvH0CecKTAw==</latexit>

SC-ADAPT
<latexit sha1_base64="aiQCikRuCfReEmtQ6iwvnyAmvVA=">AAAB8nicdVDLSgNBEJyNrxhfUY9eBoPgxbB5uNncgiJ4TMDEQBLC7GQ2GTI7u8z0imHJZ3jxoIhXv8abf+PkIahoQUNR1U13lxcJrsG2P6zUyura+kZ6M7O1vbO7l90/aOkwVpQ1aShC1faIZoJL1gQOgrUjxUjgCXbrjS9n/u0dU5qH8gYmEesFZCi5zykBI3W6wO4hOWs1rqb9bM7OV0uu7RaxIeWS41Rn5LzquhVcyNtz5NAS9X72vTsIaRwwCVQQrTsFO4JeQhRwKtg00401iwgdkyHrGCpJwHQvmZ88xSdGGWA/VKYk4Ln6fSIhgdaTwDOdAYGR/u3NxL+8Tgy+20u4jGJgki4W+bHAEOLZ/3jAFaMgJoYQqri5FdMRUYSCSSljQvj6FP9PWsV8wck7jXKudrGMI42O0DE6RQVUQTV0jeqoiSgK0QN6Qs8WWI/Wi/W6aE1Zy5lD9APW2ye6SpGW</latexit>
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