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“Heart of Quantum Mechanics”

“There is a troubling weirdness about QM. Perhaps its weirdest feature is 

entanglement, the need to describe even systems that extend over macroscopic

distances in ways that are inconsistent with classical ideas.”


- Weinberg
Quantum superposition

Entanglement
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Borders of the Quantum World: Energy/distance scales

Quantum computers

Quantum devices,..

1m
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10�20m
<latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit>

10�35m
<latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit>
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Borders of the Quantum World: Energy/distance scales

It from Qubit

1m
<latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit><latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit><latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit><latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit>10�10m

<latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit><latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit><latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit><latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit>

10�20m
<latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit>

10�35m
<latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit>



5

Borders of the Quantum World: Energy/distance scales

LHC

1m
<latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit><latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit><latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit><latexit sha1_base64="an9idap1hOzTSXsOmWlaaHXg/dM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuR9Sg4AoblluB7UQjlZHAVjS+nfmtJ9SGx+rBThIMJR0qPuCMWie1A9LVMpPTXrniV/05yCoJclKBHPVe+avbj1kqUVkmqDGdwE9smFFtORM4LXVTgwllYzrEjqOKSjRhNr93Ss6c0ieDWLtSlszV3xMZlcZMZOQ6JbUjs+zNxP+8TmoH12HGVZJaVGyxaJAKYmMye570uUZmxcQRyjR3txI2opoy6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH7Cjj7s=</latexit>10�10m

<latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit><latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit><latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit><latexit sha1_base64="iKNjomaHlwLQl6+HQV+Z9e6CvdA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwY0lE0GXRjcsK9gHtWDJppg1NMkOSEeowX+LGhSJu/RR3/o1pOwttPXDhcM693HtPmAhuLELf3srq2vrGZmmrvL2zu1fx9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm6nffmTa8Fjd20nCAkmGikecEuukvl/B6CE7wyiHPS0zmff9KqqhGeAywQWpggKNvv/VG8Q0lUxZKogxXYwSG2REW04Fy8u91LCE0DEZsq6jikhmgmx2eA5PnDKAUaxdKQtn6u+JjEhjJjJ0nZLYkVn0puJ/Xje10VWQcZWklik6XxSlAtoYTlOAA64ZtWLiCKGau1shHRFNqHVZlV0IePHlZdI6r2FUw3cX1fp1EUcJHIFjcAowuAR1cAsaoAkoSMEzeAVv3pP34r17H/PWFa+YOQR/4H3+AGeZkkY=</latexit>

10�20m
<latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit><latexit sha1_base64="WKar23bwJa+XiVVvXwlkmfwQH2E=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARvFiyRdBj0YvHCvYD2rVk07QNTXaXJCvUZX+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8SCa4Pxt1NYW9/Y3Cpul3Z29/bL7sFhS0eJoqxJIxGpTkA0EzxkTcONYJ1YMSIDwdrB5Gbmtx+Z0jwK7800Zr4ko5APOSXGSn237OGH9LyGM9RTMpVZ363gKp4DrRIvJxXI0ei7X71BRBPJQkMF0brr4dj4KVGGU8GyUi/RLCZ0Qkasa2lIJNN+Oj88Q6dWGaBhpGyFBs3V3xMpkVpPZWA7JTFjvezNxP+8bmKGV37KwzgxLKSLRcNEIBOhWQpowBWjRkwtIVRxeyuiY6IINTarkg3BW355lbRqVQ9XvbuLSv06j6MIx3ACZ+DBJdThFhrQBAoJPMMrvDlPzovz7nwsWgtOPnMEf+B8/gBpJpJH</latexit>

10�35m
<latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit><latexit sha1_base64="aF+f2ZlRA++yCMBO/MnwuCmCWuw=">AAAB+HicbVDJSgNBEK1xjXHJqEcvjUHwYphxQY9BLx4jmAWSMfR0epIm3T1Dd48Qh/kSLx4U8eqnePNv7CwHTXxQ8Hiviqp6YcKZNp737Swtr6yurRc2iptb2zsld3evoeNUEVonMY9VK8SaciZp3TDDaStRFIuQ02Y4vBn7zUeqNIvlvRklNBC4L1nECDZW6rol33vITs4uctRRIhN51y17FW8CtEj8GSnDDLWu+9XpxSQVVBrCsdZt30tMkGFlGOE0L3ZSTRNMhrhP25ZKLKgOssnhOTqySg9FsbIlDZqovycyLLQeidB2CmwGet4bi/957dREV0HGZJIaKsl0UZRyZGI0TgH1mKLE8JElmChmb0VkgBUmxmZVtCH48y8vksZpxfcq/t15uXo9i6MAB3AIx+DDJVThFmpQBwIpPMMrvDlPzovz7nxMW5ec2cw+/IHz+QNyb5JN</latexit>



Back to the basics…    entanglement in spin space

| i = c1|"i+ c2|#i
<latexit sha1_base64="8OGQfOUmuF89GrIeaGz2xpRZ0b4=">AAACKnicbZBNS8MwGMfT+TbnW9Wjl+gQBGG0Q9CLMPXicYJ7gbWUNEu3sDQtSeoY2z6PF7+Klx2U4dUPYtZVcJsPBP78f8+T5Pn7MaNSWdbUyK2tb2xu5bcLO7t7+wfm4VFdRonApIYjFommjyRhlJOaooqRZiwICn1GGn7vYcYbL0RIGvFnNYiJG6IOpwHFSGnLM+9GTiypIxDvMAJvIfZsOHJOnSRGQkT9X3CpQTkF7ajPF5BnFq2SlRZcFXYmiiCrqmdO9CU4CQlXmCEpW7YVK3eIhKKYkXHBSSSJEe6hDmlpyVFIpDtMVx3Dc+20YRAJfbiCqft3YohCKQehrztDpLpymc3M/1grUcGNO6Q8ThTheP5QkDCoIjjLDbapIFixgRYIC6r/CnEXCYSVTregQ7CXV14V9XLJtkr201Wxcp/FkQcn4AxcABtcgwp4BFVQAxi8gnfwAT6NN2NiTI2veWvOyGaOwUIZ3z9qBaak</latexit><latexit sha1_base64="8OGQfOUmuF89GrIeaGz2xpRZ0b4=">AAACKnicbZBNS8MwGMfT+TbnW9Wjl+gQBGG0Q9CLMPXicYJ7gbWUNEu3sDQtSeoY2z6PF7+Klx2U4dUPYtZVcJsPBP78f8+T5Pn7MaNSWdbUyK2tb2xu5bcLO7t7+wfm4VFdRonApIYjFommjyRhlJOaooqRZiwICn1GGn7vYcYbL0RIGvFnNYiJG6IOpwHFSGnLM+9GTiypIxDvMAJvIfZsOHJOnSRGQkT9X3CpQTkF7ajPF5BnFq2SlRZcFXYmiiCrqmdO9CU4CQlXmCEpW7YVK3eIhKKYkXHBSSSJEe6hDmlpyVFIpDtMVx3Dc+20YRAJfbiCqft3YohCKQehrztDpLpymc3M/1grUcGNO6Q8ThTheP5QkDCoIjjLDbapIFixgRYIC6r/CnEXCYSVTregQ7CXV14V9XLJtkr201Wxcp/FkQcn4AxcABtcgwp4BFVQAxi8gnfwAT6NN2NiTI2veWvOyGaOwUIZ3z9qBaak</latexit><latexit sha1_base64="8OGQfOUmuF89GrIeaGz2xpRZ0b4=">AAACKnicbZBNS8MwGMfT+TbnW9Wjl+gQBGG0Q9CLMPXicYJ7gbWUNEu3sDQtSeoY2z6PF7+Klx2U4dUPYtZVcJsPBP78f8+T5Pn7MaNSWdbUyK2tb2xu5bcLO7t7+wfm4VFdRonApIYjFommjyRhlJOaooqRZiwICn1GGn7vYcYbL0RIGvFnNYiJG6IOpwHFSGnLM+9GTiypIxDvMAJvIfZsOHJOnSRGQkT9X3CpQTkF7ajPF5BnFq2SlRZcFXYmiiCrqmdO9CU4CQlXmCEpW7YVK3eIhKKYkXHBSSSJEe6hDmlpyVFIpDtMVx3Dc+20YRAJfbiCqft3YohCKQehrztDpLpymc3M/1grUcGNO6Q8ThTheP5QkDCoIjjLDbapIFixgRYIC6r/CnEXCYSVTregQ7CXV14V9XLJtkr201Wxcp/FkQcn4AxcABtcgwp4BFVQAxi8gnfwAT6NN2NiTI2veWvOyGaOwUIZ3z9qBaak</latexit><latexit sha1_base64="8OGQfOUmuF89GrIeaGz2xpRZ0b4=">AAACKnicbZBNS8MwGMfT+TbnW9Wjl+gQBGG0Q9CLMPXicYJ7gbWUNEu3sDQtSeoY2z6PF7+Klx2U4dUPYtZVcJsPBP78f8+T5Pn7MaNSWdbUyK2tb2xu5bcLO7t7+wfm4VFdRonApIYjFommjyRhlJOaooqRZiwICn1GGn7vYcYbL0RIGvFnNYiJG6IOpwHFSGnLM+9GTiypIxDvMAJvIfZsOHJOnSRGQkT9X3CpQTkF7ajPF5BnFq2SlRZcFXYmiiCrqmdO9CU4CQlXmCEpW7YVK3eIhKKYkXHBSSSJEe6hDmlpyVFIpDtMVx3Dc+20YRAJfbiCqft3YohCKQehrztDpLpymc3M/1grUcGNO6Q8ThTheP5QkDCoIjjLDbapIFixgRYIC6r/CnEXCYSVTregQ7CXV14V9XLJtkr201Wxcp/FkQcn4AxcABtcgwp4BFVQAxi8gnfwAT6NN2NiTI2veWvOyGaOwUIZ3z9qBaak</latexit>

=

✓
c1
c2

◆

<latexit sha1_base64="rgQgMafwJ2o9/bwJ9MPvcmEdyKc=">AAACEXicbVDLSsNAFJ3UV62vqks3g0XoqiRF0I1QdOOygn1AE8JkctMOnUzCzEQsob/gxl9x40IRt+7c+TdOH4i2HpjhcM693HtPkHKmtG1/WYWV1bX1jeJmaWt7Z3evvH/QVkkmKbRowhPZDYgCzgS0NNMcuqkEEgccOsHwauJ37kAqlohbPUrBi0lfsIhRoo3kl6sXbgB9JvI0Jlqy+zGmvuO65q9jF0T4o/vlil2zp8DLxJmTCpqj6Zc/3TChWQxCU06U6jl2qr2cSM0oh3HJzRSkhA5JH3qGChKD8vLpRWN8YpQQR4k0T2g8VX935CRWahQHptLsN1CL3kT8z+tlOjr3cibSTIOgs0FRxrFO8CQeHDIJVPORIYRKZnbFdEAkodqEWDIhOIsnL5N2vebYNefmtNK4nMdRREfoGFWRg85QA12jJmohih7QE3pBr9aj9Wy9We+z0oI17zlEf2B9fANw2p1l</latexit><latexit sha1_base64="rgQgMafwJ2o9/bwJ9MPvcmEdyKc=">AAACEXicbVDLSsNAFJ3UV62vqks3g0XoqiRF0I1QdOOygn1AE8JkctMOnUzCzEQsob/gxl9x40IRt+7c+TdOH4i2HpjhcM693HtPkHKmtG1/WYWV1bX1jeJmaWt7Z3evvH/QVkkmKbRowhPZDYgCzgS0NNMcuqkEEgccOsHwauJ37kAqlohbPUrBi0lfsIhRoo3kl6sXbgB9JvI0Jlqy+zGmvuO65q9jF0T4o/vlil2zp8DLxJmTCpqj6Zc/3TChWQxCU06U6jl2qr2cSM0oh3HJzRSkhA5JH3qGChKD8vLpRWN8YpQQR4k0T2g8VX935CRWahQHptLsN1CL3kT8z+tlOjr3cibSTIOgs0FRxrFO8CQeHDIJVPORIYRKZnbFdEAkodqEWDIhOIsnL5N2vebYNefmtNK4nMdRREfoGFWRg85QA12jJmohih7QE3pBr9aj9Wy9We+z0oI17zlEf2B9fANw2p1l</latexit><latexit sha1_base64="rgQgMafwJ2o9/bwJ9MPvcmEdyKc=">AAACEXicbVDLSsNAFJ3UV62vqks3g0XoqiRF0I1QdOOygn1AE8JkctMOnUzCzEQsob/gxl9x40IRt+7c+TdOH4i2HpjhcM693HtPkHKmtG1/WYWV1bX1jeJmaWt7Z3evvH/QVkkmKbRowhPZDYgCzgS0NNMcuqkEEgccOsHwauJ37kAqlohbPUrBi0lfsIhRoo3kl6sXbgB9JvI0Jlqy+zGmvuO65q9jF0T4o/vlil2zp8DLxJmTCpqj6Zc/3TChWQxCU06U6jl2qr2cSM0oh3HJzRSkhA5JH3qGChKD8vLpRWN8YpQQR4k0T2g8VX935CRWahQHptLsN1CL3kT8z+tlOjr3cibSTIOgs0FRxrFO8CQeHDIJVPORIYRKZnbFdEAkodqEWDIhOIsnL5N2vebYNefmtNK4nMdRREfoGFWRg85QA12jJmohih7QE3pBr9aj9Wy9We+z0oI17zlEf2B9fANw2p1l</latexit><latexit sha1_base64="rgQgMafwJ2o9/bwJ9MPvcmEdyKc=">AAACEXicbVDLSsNAFJ3UV62vqks3g0XoqiRF0I1QdOOygn1AE8JkctMOnUzCzEQsob/gxl9x40IRt+7c+TdOH4i2HpjhcM693HtPkHKmtG1/WYWV1bX1jeJmaWt7Z3evvH/QVkkmKbRowhPZDYgCzgS0NNMcuqkEEgccOsHwauJ37kAqlohbPUrBi0lfsIhRoo3kl6sXbgB9JvI0Jlqy+zGmvuO65q9jF0T4o/vlil2zp8DLxJmTCpqj6Zc/3TChWQxCU06U6jl2qr2cSM0oh3HJzRSkhA5JH3qGChKD8vLpRWN8YpQQR4k0T2g8VX935CRWahQHptLsN1CL3kT8z+tlOjr3cibSTIOgs0FRxrFO8CQeHDIJVPORIYRKZnbFdEAkodqEWDIhOIsnL5N2vebYNefmtNK4nMdRREfoGFWRg85QA12jJmohih7QE3pBr9aj9Wy9We+z0oI17zlEf2B9fANw2p1l</latexit>

One qubit

Density matrix: ⇢pure = | ih |
<latexit sha1_base64="9/idbN0yV9541EOX4rWDMy8rYb8=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMyIoBuh6MZlBfuATimZ9LYNzSRDkhHKtD/hxl9x40IRt4I7/8bMtAttPXC5h3PuJbknjDnTxvO+naXlldW19cJGcXNre2fX3duva5koCjUquVTNkGjgTEDNMMOhGSsgUcihEQ5vMr/xAEozKe7NKIZ2RPqC9Rglxkod9zRQA9lJAxXhOFEwwfgKj4NYs0AR0ecQ8LzhTBp33JJX9nLgReLPSAnNUO24X0FX0iQCYSgnWrd8LzbtlCjDKIdJMUg0xIQOSR9algoSgW6n+VUTfGyVLu5JZUsYnKu/N1ISaT2KQjsZETPQ814m/ue1EtO7bKdMxIkBQacP9RKOjcRZRLjLFFDDR5YQqpj9K6YDogg1NsiiDcGfP3mR1M/Kvlf2785LletZHAV0iI7QCfLRBaqgW1RFNUTRI3pGr+jNeXJenHfnYzq65Mx2DtAfOJ8/qG6fHw==</latexit><latexit sha1_base64="9/idbN0yV9541EOX4rWDMy8rYb8=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMyIoBuh6MZlBfuATimZ9LYNzSRDkhHKtD/hxl9x40IRt4I7/8bMtAttPXC5h3PuJbknjDnTxvO+naXlldW19cJGcXNre2fX3duva5koCjUquVTNkGjgTEDNMMOhGSsgUcihEQ5vMr/xAEozKe7NKIZ2RPqC9Rglxkod9zRQA9lJAxXhOFEwwfgKj4NYs0AR0ecQ8LzhTBp33JJX9nLgReLPSAnNUO24X0FX0iQCYSgnWrd8LzbtlCjDKIdJMUg0xIQOSR9algoSgW6n+VUTfGyVLu5JZUsYnKu/N1ISaT2KQjsZETPQ814m/ue1EtO7bKdMxIkBQacP9RKOjcRZRLjLFFDDR5YQqpj9K6YDogg1NsiiDcGfP3mR1M/Kvlf2785LletZHAV0iI7QCfLRBaqgW1RFNUTRI3pGr+jNeXJenHfnYzq65Mx2DtAfOJ8/qG6fHw==</latexit><latexit sha1_base64="9/idbN0yV9541EOX4rWDMy8rYb8=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMyIoBuh6MZlBfuATimZ9LYNzSRDkhHKtD/hxl9x40IRt4I7/8bMtAttPXC5h3PuJbknjDnTxvO+naXlldW19cJGcXNre2fX3duva5koCjUquVTNkGjgTEDNMMOhGSsgUcihEQ5vMr/xAEozKe7NKIZ2RPqC9Rglxkod9zRQA9lJAxXhOFEwwfgKj4NYs0AR0ecQ8LzhTBp33JJX9nLgReLPSAnNUO24X0FX0iQCYSgnWrd8LzbtlCjDKIdJMUg0xIQOSR9algoSgW6n+VUTfGyVLu5JZUsYnKu/N1ISaT2KQjsZETPQ814m/ue1EtO7bKdMxIkBQacP9RKOjcRZRLjLFFDDR5YQqpj9K6YDogg1NsiiDcGfP3mR1M/Kvlf2785LletZHAV0iI7QCfLRBaqgW1RFNUTRI3pGr+jNeXJenHfnYzq65Mx2DtAfOJ8/qG6fHw==</latexit><latexit sha1_base64="9/idbN0yV9541EOX4rWDMy8rYb8=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMyIoBuh6MZlBfuATimZ9LYNzSRDkhHKtD/hxl9x40IRt4I7/8bMtAttPXC5h3PuJbknjDnTxvO+naXlldW19cJGcXNre2fX3duva5koCjUquVTNkGjgTEDNMMOhGSsgUcihEQ5vMr/xAEozKe7NKIZ2RPqC9Rglxkod9zRQA9lJAxXhOFEwwfgKj4NYs0AR0ecQ8LzhTBp33JJX9nLgReLPSAnNUO24X0FX0iQCYSgnWrd8LzbtlCjDKIdJMUg0xIQOSR9algoSgW6n+VUTfGyVLu5JZUsYnKu/N1ISaT2KQjsZETPQ814m/ue1EtO7bKdMxIkBQacP9RKOjcRZRLjLFFDDR5YQqpj9K6YDogg1NsiiDcGfP3mR1M/Kvlf2785LletZHAV0iI7QCfLRBaqgW1RFNUTRI3pGr+jNeXJenHfnYzq65Mx2DtAfOJ8/qG6fHw==</latexit>

⇢mixed =
X

i

pi| iih i|
<latexit sha1_base64="nweYi3oquMquW0I1OyjyaeLqc4E=">AAACJ3icbVDLSgMxFM3UV62vUZdugkVwVWZE0I1SdOOygn1ApwyZ9LYNTTJDkhHLtH/jxl9xI6iILv0T08dCWw9c7uGce0nuiRLOtPG8Lye3tLyyupZfL2xsbm3vuLt7NR2nikKVxjxWjYho4ExC1TDDoZEoICLiUI/612O/fg9Ks1jemUECLUG6knUYJcZKoXsZqF4cZoESWLAHaI8wvsCBTkWYsRFOQoaHQaJZyAJFZJdDwCcNT8Vh6Ba9kjcBXiT+jBTRDJXQfQ3aMU0FSEM50brpe4lpZUQZRjmMCkGqISG0T7rQtFQSAbqVTe4c4SOrtHEnVrakwRP190ZGhNYDEdlJQUxPz3tj8T+vmZrOeStjMkkNSDp9qJNybGI8Dg23mQJq+MASQhWzf8W0RxShxkZbsCH48ycvktpJyfdK/u1psXw1iyOPDtAhOkY+OkNldIMqqIooekTP6A29O0/Oi/PhfE5Hc85sZx/9gfP9AwRIpqc=</latexit><latexit sha1_base64="nweYi3oquMquW0I1OyjyaeLqc4E=">AAACJ3icbVDLSgMxFM3UV62vUZdugkVwVWZE0I1SdOOygn1ApwyZ9LYNTTJDkhHLtH/jxl9xI6iILv0T08dCWw9c7uGce0nuiRLOtPG8Lye3tLyyupZfL2xsbm3vuLt7NR2nikKVxjxWjYho4ExC1TDDoZEoICLiUI/612O/fg9Ks1jemUECLUG6knUYJcZKoXsZqF4cZoESWLAHaI8wvsCBTkWYsRFOQoaHQaJZyAJFZJdDwCcNT8Vh6Ba9kjcBXiT+jBTRDJXQfQ3aMU0FSEM50brpe4lpZUQZRjmMCkGqISG0T7rQtFQSAbqVTe4c4SOrtHEnVrakwRP190ZGhNYDEdlJQUxPz3tj8T+vmZrOeStjMkkNSDp9qJNybGI8Dg23mQJq+MASQhWzf8W0RxShxkZbsCH48ycvktpJyfdK/u1psXw1iyOPDtAhOkY+OkNldIMqqIooekTP6A29O0/Oi/PhfE5Hc85sZx/9gfP9AwRIpqc=</latexit><latexit sha1_base64="nweYi3oquMquW0I1OyjyaeLqc4E=">AAACJ3icbVDLSgMxFM3UV62vUZdugkVwVWZE0I1SdOOygn1ApwyZ9LYNTTJDkhHLtH/jxl9xI6iILv0T08dCWw9c7uGce0nuiRLOtPG8Lye3tLyyupZfL2xsbm3vuLt7NR2nikKVxjxWjYho4ExC1TDDoZEoICLiUI/612O/fg9Ks1jemUECLUG6knUYJcZKoXsZqF4cZoESWLAHaI8wvsCBTkWYsRFOQoaHQaJZyAJFZJdDwCcNT8Vh6Ba9kjcBXiT+jBTRDJXQfQ3aMU0FSEM50brpe4lpZUQZRjmMCkGqISG0T7rQtFQSAbqVTe4c4SOrtHEnVrakwRP190ZGhNYDEdlJQUxPz3tj8T+vmZrOeStjMkkNSDp9qJNybGI8Dg23mQJq+MASQhWzf8W0RxShxkZbsCH48ycvktpJyfdK/u1psXw1iyOPDtAhOkY+OkNldIMqqIooekTP6A29O0/Oi/PhfE5Hc85sZx/9gfP9AwRIpqc=</latexit><latexit sha1_base64="nweYi3oquMquW0I1OyjyaeLqc4E=">AAACJ3icbVDLSgMxFM3UV62vUZdugkVwVWZE0I1SdOOygn1ApwyZ9LYNTTJDkhHLtH/jxl9xI6iILv0T08dCWw9c7uGce0nuiRLOtPG8Lye3tLyyupZfL2xsbm3vuLt7NR2nikKVxjxWjYho4ExC1TDDoZEoICLiUI/612O/fg9Ks1jemUECLUG6knUYJcZKoXsZqF4cZoESWLAHaI8wvsCBTkWYsRFOQoaHQaJZyAJFZJdDwCcNT8Vh6Ba9kjcBXiT+jBTRDJXQfQ3aMU0FSEM50brpe4lpZUQZRjmMCkGqISG0T7rQtFQSAbqVTe4c4SOrtHEnVrakwRP190ZGhNYDEdlJQUxPz3tj8T+vmZrOeStjMkkNSDp9qJNybGI8Dg23mQJq+MASQhWzf8W0RxShxkZbsCH48ycvktpJyfdK/u1psXw1iyOPDtAhOkY+OkNldIMqqIooekTP6A29O0/Oi/PhfE5Hc85sZx/9gfP9AwRIpqc=</latexit>

Gen. decomposition (identity and Pauli’s)
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Back to the basics…    entanglement in spin space

Two qubit ⌦
<latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit>

| abi = c1|""i+ c2|"#i+ c3|#"i+ c4|##i
<latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit>

=

0

BB@

c1
c2
c3
c4

1

CCA

<latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit>

Density matrix is 4x4 
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Back to the basics…    entanglement in spin space

Two qubit ⌦
<latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit>

| abi = c1|""i+ c2|"#i+ c3|#"i+ c4|##i
<latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit>

=

0

BB@

c1
c2
c3
c4

1

CCA

<latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit>

Density matrix is 4x4 

Entanglement 
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Can you write ?

No? Then it is entangled.

Given a bipartite system Hab = Ha ⌦Hb

| abi = | ai ⌦ | bi
<latexit sha1_base64="aJkpgBFe5y915/yvvO9OHvqfVgU=">AAACNHicbVDLSgMxFM3UV62vUZdugqXgqsyIoBuh6EZwU8E+oDMMmTRtQ5PMkGSEMs5HufFD3IjgQhG3foNpO4XaeiBwOCeXe88JY0aVdpw3q7Cyura+UdwsbW3v7O7Z+wdNFSUSkwaOWCTbIVKEUUEammpG2rEkiIeMtMLh9dhvPRCpaCTu9SgmPkd9QXsUI22kwL599GJFg9STHCIYZtCTSPQZgZdw3slmshdpyomaN8OZGdhlp+pMAJeJm5MyyFEP7BevG+GEE6ExQ0p1XCfWfoqkppiRrOQlisQID1GfdAwVyGz200noDFaM0oW9SJonNJyo8xMp4kqNuIlU4UgP1KI3Fv/zOonuXfgpFXGiicDTRb2EQR3BcYOwSyXBmo0MQVhScyvEAyQR1qbnkinBXYy8TJqnVdepundn5dpVXkcRHIFjcAJccA5q4AbUQQNg8ARewQf4tJ6td+vL+p5+LVj5zCH4A+vnF5p6rAo=</latexit><latexit sha1_base64="aJkpgBFe5y915/yvvO9OHvqfVgU=">AAACNHicbVDLSgMxFM3UV62vUZdugqXgqsyIoBuh6EZwU8E+oDMMmTRtQ5PMkGSEMs5HufFD3IjgQhG3foNpO4XaeiBwOCeXe88JY0aVdpw3q7Cyura+UdwsbW3v7O7Z+wdNFSUSkwaOWCTbIVKEUUEammpG2rEkiIeMtMLh9dhvPRCpaCTu9SgmPkd9QXsUI22kwL599GJFg9STHCIYZtCTSPQZgZdw3slmshdpyomaN8OZGdhlp+pMAJeJm5MyyFEP7BevG+GEE6ExQ0p1XCfWfoqkppiRrOQlisQID1GfdAwVyGz200noDFaM0oW9SJonNJyo8xMp4kqNuIlU4UgP1KI3Fv/zOonuXfgpFXGiicDTRb2EQR3BcYOwSyXBmo0MQVhScyvEAyQR1qbnkinBXYy8TJqnVdepundn5dpVXkcRHIFjcAJccA5q4AbUQQNg8ARewQf4tJ6td+vL+p5+LVj5zCH4A+vnF5p6rAo=</latexit><latexit sha1_base64="aJkpgBFe5y915/yvvO9OHvqfVgU=">AAACNHicbVDLSgMxFM3UV62vUZdugqXgqsyIoBuh6EZwU8E+oDMMmTRtQ5PMkGSEMs5HufFD3IjgQhG3foNpO4XaeiBwOCeXe88JY0aVdpw3q7Cyura+UdwsbW3v7O7Z+wdNFSUSkwaOWCTbIVKEUUEammpG2rEkiIeMtMLh9dhvPRCpaCTu9SgmPkd9QXsUI22kwL599GJFg9STHCIYZtCTSPQZgZdw3slmshdpyomaN8OZGdhlp+pMAJeJm5MyyFEP7BevG+GEE6ExQ0p1XCfWfoqkppiRrOQlisQID1GfdAwVyGz200noDFaM0oW9SJonNJyo8xMp4kqNuIlU4UgP1KI3Fv/zOonuXfgpFXGiicDTRb2EQR3BcYOwSyXBmo0MQVhScyvEAyQR1qbnkinBXYy8TJqnVdepundn5dpVXkcRHIFjcAJccA5q4AbUQQNg8ARewQf4tJ6td+vL+p5+LVj5zCH4A+vnF5p6rAo=</latexit><latexit sha1_base64="aJkpgBFe5y915/yvvO9OHvqfVgU=">AAACNHicbVDLSgMxFM3UV62vUZdugqXgqsyIoBuh6EZwU8E+oDMMmTRtQ5PMkGSEMs5HufFD3IjgQhG3foNpO4XaeiBwOCeXe88JY0aVdpw3q7Cyura+UdwsbW3v7O7Z+wdNFSUSkwaOWCTbIVKEUUEammpG2rEkiIeMtMLh9dhvPRCpaCTu9SgmPkd9QXsUI22kwL599GJFg9STHCIYZtCTSPQZgZdw3slmshdpyomaN8OZGdhlp+pMAJeJm5MyyFEP7BevG+GEE6ExQ0p1XCfWfoqkppiRrOQlisQID1GfdAwVyGz200noDFaM0oW9SJonNJyo8xMp4kqNuIlU4UgP1KI3Fv/zOonuXfgpFXGiicDTRb2EQR3BcYOwSyXBmo0MQVhScyvEAyQR1qbnkinBXYy8TJqnVdepundn5dpVXkcRHIFjcAJccA5q4AbUQQNg8ARewQf4tJ6td+vL+p5+LVj5zCH4A+vnF5p6rAo=</latexit>



Back to the basics…    entanglement in spin space

Two qubit ⌦
<latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit>

| abi = c1|""i+ c2|"#i+ c3|#"i+ c4|##i
<latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit>

=

0

BB@

c1
c2
c3
c4

1

CCA

<latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit>

Density matrix is 4x4 

Entanglement 
Peres-Horodecki Criterion:

Concurrence (max =1):
C[⇢] = max(�/2, 0)
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Back to the basics…    entanglement in spin space

Two qubit ⌦
<latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit><latexit sha1_base64="f9ZxFFopka18yU5lyTwVt2fcbbg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaPY0i4bZfqfo1fw6ySoKCVKFAo1/56g00yxKukElqbTfwUwxzalAwyaflXmZ5StmYDnnXUUXdkjCfnzsl504ZkFgbVwrJXP09kdPE2kkSuc6E4sguezPxP6+bYXwT5kKlGXLFFoviTBLUZPY7GQjDGcqJI5QZ4W4lbEQNZegSKrsQguWXV0nrshb4teDhqlq/LeIowSmcwQUEcA11uIcGNIHBGJ7hFd681Hvx3r2PReuaV8ycwB94nz+F64+t</latexit>

| abi = c1|""i+ c2|"#i+ c3|#"i+ c4|##i
<latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit><latexit sha1_base64="m1isDokAIILL2ZJAi6MLHfC0Qgs="></latexit>

=

0

BB@

c1
c2
c3
c4

1

CCA

<latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit><latexit sha1_base64="ZQJguf5CzTdFTXOoovd3RBzvPJs=">AAACH3icbVDLSgMxFM3UVx1fVZdugkVwVWZqUTdC0Y3LCvYBnTJk0ts2NJMZkoxYhv6JG3/FjQtFxF3/xrQdRFsPhHs4515y7wlizpR2nImVW1ldW9/Ib9pb2zu7e4X9g4aKEkmhTiMeyVZAFHAmoK6Z5tCKJZAw4NAMhjdTv/kAUrFI3OtRDJ2Q9AXrMUq0kfzC+ZUXQJ+JNA6JluxxbFPf9TxM/TKelbN5qdgeiO5Pl18oOiVnBrxM3IwUUYaaX/jyuhFNQhCacqJU23Vi3UmJ1IxyGNteoiAmdEj60DZUkBBUJ53dN8YnRuniXiTNExrP1N8TKQmVGoWB6TT7DdSiNxX/89qJ7l12UibiRIOg8496Ccc6wtOwcJdJoJqPDCFUMrMrpgMiCdUmUtuE4C6evEwa5ZLrlNy7SrF6ncWRR0foGJ0iF12gKrpFNVRHFD2hF/SG3q1n69X6sD7nrTkrmzlEf2BNvgHgiaGg</latexit>

Density matrix is 4x4 

Entanglement Maximally entangled states (e.g Bell states):

| ±i = |"#i± |#"ip
2|�±i = |""i± |##ip

2
or

� = 2 C[⇢] = 1
<latexit sha1_base64="ETGHI7vzZBqrF3x1h/KGIJcV3zY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KkkRdFMo1oXLCvYBTSiTyaQdOplJZyZCCd248VfcuFDErf/gzr9x2mahrQcuHM65l3vvCRJGlXacb2tldW19Y7OwVdze2d3btw8OW0qkEpMmFkzIToAUYZSTpqaakU4iCYoDRtrBsD712w9EKir4vR4nxI9Rn9OIYqSN1LNPvBvCNIJVWIHeaJSiENa7nhwIH1bdnl1yys4McJm4OSmBHI2e/eWFAqcx4RozpFTXdRLtZ0hqihmZFL1UkQThIeqTrqEcxUT52eyLCTwzSggjIU1xDWfq74kMxUqN48B0xkgP1KI3Ff/zuqmOrvyM8iTVhOP5oihlUAs4jQSGVBKs2dgQhCU1t0I8QBJhbYIrmhDcxZeXSatSdp2ye3dRql3ncRTAMTgF58AFl6AGbkEDNAEGj+AZvII368l6sd6tj3nripXPHIE/sD5/AHZ5lp4=</latexit><latexit sha1_base64="ETGHI7vzZBqrF3x1h/KGIJcV3zY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KkkRdFMo1oXLCvYBTSiTyaQdOplJZyZCCd248VfcuFDErf/gzr9x2mahrQcuHM65l3vvCRJGlXacb2tldW19Y7OwVdze2d3btw8OW0qkEpMmFkzIToAUYZSTpqaakU4iCYoDRtrBsD712w9EKir4vR4nxI9Rn9OIYqSN1LNPvBvCNIJVWIHeaJSiENa7nhwIH1bdnl1yys4McJm4OSmBHI2e/eWFAqcx4RozpFTXdRLtZ0hqihmZFL1UkQThIeqTrqEcxUT52eyLCTwzSggjIU1xDWfq74kMxUqN48B0xkgP1KI3Ff/zuqmOrvyM8iTVhOP5oihlUAs4jQSGVBKs2dgQhCU1t0I8QBJhbYIrmhDcxZeXSatSdp2ye3dRql3ncRTAMTgF58AFl6AGbkEDNAEGj+AZvII368l6sd6tj3nripXPHIE/sD5/AHZ5lp4=</latexit><latexit sha1_base64="ETGHI7vzZBqrF3x1h/KGIJcV3zY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KkkRdFMo1oXLCvYBTSiTyaQdOplJZyZCCd248VfcuFDErf/gzr9x2mahrQcuHM65l3vvCRJGlXacb2tldW19Y7OwVdze2d3btw8OW0qkEpMmFkzIToAUYZSTpqaakU4iCYoDRtrBsD712w9EKir4vR4nxI9Rn9OIYqSN1LNPvBvCNIJVWIHeaJSiENa7nhwIH1bdnl1yys4McJm4OSmBHI2e/eWFAqcx4RozpFTXdRLtZ0hqihmZFL1UkQThIeqTrqEcxUT52eyLCTwzSggjIU1xDWfq74kMxUqN48B0xkgP1KI3Ff/zuqmOrvyM8iTVhOP5oihlUAs4jQSGVBKs2dgQhCU1t0I8QBJhbYIrmhDcxZeXSatSdp2ye3dRql3ncRTAMTgF58AFl6AGbkEDNAEGj+AZvII368l6sd6tj3nripXPHIE/sD5/AHZ5lp4=</latexit><latexit sha1_base64="ETGHI7vzZBqrF3x1h/KGIJcV3zY=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KkkRdFMo1oXLCvYBTSiTyaQdOplJZyZCCd248VfcuFDErf/gzr9x2mahrQcuHM65l3vvCRJGlXacb2tldW19Y7OwVdze2d3btw8OW0qkEpMmFkzIToAUYZSTpqaakU4iCYoDRtrBsD712w9EKir4vR4nxI9Rn9OIYqSN1LNPvBvCNIJVWIHeaJSiENa7nhwIH1bdnl1yys4McJm4OSmBHI2e/eWFAqcx4RozpFTXdRLtZ0hqihmZFL1UkQThIeqTrqEcxUT52eyLCTwzSggjIU1xDWfq74kMxUqN48B0xkgP1KI3Ff/zuqmOrvyM8iTVhOP5oihlUAs4jQSGVBKs2dgQhCU1t0I8QBJhbYIrmhDcxZeXSatSdp2ye3dRql3ncRTAMTgF58AFl6AGbkEDNAEGj+AZvII368l6sd6tj3nripXPHIE/sD5/AHZ5lp4=</latexit>

Measures:
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Top-pair entanglement



ATLAS and CMS observed! 

D < -1/3            entangled
12



Why top quarks?

<latexit sha1_base64="onOtvnDmAI6I4tbH9MlBhupW/RU=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4sSS1qMeiF48V7Ae0sWy2m3bpZhN2J8US8k+8eFDEq//Em//GbZuDtj4YeLw3w8w8PxZcg+N8Wyura+sbm4Wt4vbO7t6+fXDY1FGiKGvQSESq7RPNBJesARwEa8eKkdAXrOWPbqd+a8yU5pF8gEnMvJAMJA84JWCknm27zmN6XrnIusCeINVZzy45ZWcGvEzcnJRQjnrP/ur2I5qETAIVROuO68TgpUQBp4JlxW6iWUzoiAxYx1BJQqa9dHZ5hk+N0sdBpExJwDP190RKQq0noW86QwJDvehNxf+8TgLBtZdyGSfAJJ0vChKBIcLTGHCfK0ZBTAwhVHFzK6ZDoggFE1bRhOAuvrxMmpWye1mu3ldLtZs8jgI6RifoDLnoCtXQHaqjBqJojJ7RK3qzUuvFerc+5q0rVj5zhP7A+vwB0juTKQ==</latexit>

10�23s
<latexit sha1_base64="8A0jfomPI9ScapldnQph5QG7EcM=">AAAB+XicbVDLSsNAFJ34rPUVdelmsAhuLEmpj2XRjcsK9gFtLJPppB06mYSZm2IJ+RM3LhRx65+482+ctllo64ELh3Pu5d57/FhwDY7zba2srq1vbBa2its7u3v79sFhU0eJoqxBIxGptk80E1yyBnAQrB0rRkJfsJY/up36rTFTmkfyASYx80IykDzglICRerbtOo/peeUi6wJ7glRnPbvklJ0Z8DJxc1JCOeo9+6vbj2gSMglUEK07rhODlxIFnAqWFbuJZjGhIzJgHUMlCZn20tnlGT41Sh8HkTIlAc/U3xMpCbWehL7pDAkM9aI3Ff/zOgkE117KZZwAk3S+KEgEhghPY8B9rhgFMTGEUMXNrZgOiSIUTFhFE4K7+PIyaVbK7mW5el8t1W7yOAroGJ2gM+SiK1RDd6iOGoiiMXpGr+jNSq0X6936mLeuWPnMEfoD6/MH1VWTKw==</latexit>

10�25s
<latexit sha1_base64="rJw3vWf+C8RKxD4Ap7mmWhmuoYs=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBiyUpRT0WvXisYD+gjWWz3bRLN5uwOymWkH/ixYMiXv0n3vw3btsctPXBwOO9GWbm+bHgGhzn2yqsrW9sbhW3Szu7e/sH9uFRS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/vp357QlTmkfyAaYx80IylDzglICR+rbtOo/pRdXNesCeINVZ3y47FWcOvErcnJRRjkbf/uoNIpqETAIVROuu68TgpUQBp4JlpV6iWUzomAxZ11BJQqa9dH55hs+MMsBBpExJwHP190RKQq2noW86QwIjvezNxP+8bgLBtZdyGSfAJF0sChKBIcKzGPCAK0ZBTA0hVHFzK6YjoggFE1bJhOAuv7xKWtWKe1mp3dfK9Zs8jiI6QafoHLnoCtXRHWqgJqJogp7RK3qzUuvFerc+Fq0FK585Rn9gff4AzyGTJw==</latexit>

10�21s

lifetime hadronization spin-decorelation

- allows to efficiently reconstruct the spin from decay products

- top spin correlations vastly studied (both in theo and exp):

D0 and CDF at Tevatron and ATLAS and CMS at LHC

- Observation of entanglement by ATLAS and CMS

- it is very heavy (172.5 GeV ~ mass of Rhenium nucleus)
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How to construct the spin density matrix?

t(↵)
<latexit sha1_base64="n+x3OJbYSX25wXYK01+N7v/u0Bo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoigh6LXjxWsB/YhjLZbtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwDDpVC8iQIl7ySaQxRI3g7GtzO//cS1EbF6wEnC/QiGSoSCAVrpEas9kMkIzmm/XHFr7hx0lXg5qZAcjX75qzeIWRpxhUyCMV3PTdDPQKNgkk9LvdTwBNgYhrxrqYKIGz+bXzylZ1YZ0DDWthTSufp7IoPImEkU2M4IcGSWvZn4n9dNMbz2M6GSFLlii0VhKinGdPY+HQjNGcqJJcC0sLdSNgINDG1IJRuCt/zyKmld1Dy35t1fVuo3eRxFckJOSZV45IrUyR1pkCZhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8fhLiQJQ==</latexit><latexit sha1_base64="n+x3OJbYSX25wXYK01+N7v/u0Bo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoigh6LXjxWsB/YhjLZbtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwDDpVC8iQIl7ySaQxRI3g7GtzO//cS1EbF6wEnC/QiGSoSCAVrpEas9kMkIzmm/XHFr7hx0lXg5qZAcjX75qzeIWRpxhUyCMV3PTdDPQKNgkk9LvdTwBNgYhrxrqYKIGz+bXzylZ1YZ0DDWthTSufp7IoPImEkU2M4IcGSWvZn4n9dNMbz2M6GSFLlii0VhKinGdPY+HQjNGcqJJcC0sLdSNgINDG1IJRuCt/zyKmld1Dy35t1fVuo3eRxFckJOSZV45IrUyR1pkCZhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8fhLiQJQ==</latexit><latexit sha1_base64="n+x3OJbYSX25wXYK01+N7v/u0Bo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoigh6LXjxWsB/YhjLZbtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwDDpVC8iQIl7ySaQxRI3g7GtzO//cS1EbF6wEnC/QiGSoSCAVrpEas9kMkIzmm/XHFr7hx0lXg5qZAcjX75qzeIWRpxhUyCMV3PTdDPQKNgkk9LvdTwBNgYhrxrqYKIGz+bXzylZ1YZ0DDWthTSufp7IoPImEkU2M4IcGSWvZn4n9dNMbz2M6GSFLlii0VhKinGdPY+HQjNGcqJJcC0sLdSNgINDG1IJRuCt/zyKmld1Dy35t1fVuo3eRxFckJOSZV45IrUyR1pkCZhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8fhLiQJQ==</latexit><latexit sha1_base64="n+x3OJbYSX25wXYK01+N7v/u0Bo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoigh6LXjxWsB/YhjLZbtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwDDpVC8iQIl7ySaQxRI3g7GtzO//cS1EbF6wEnC/QiGSoSCAVrpEas9kMkIzmm/XHFr7hx0lXg5qZAcjX75qzeIWRpxhUyCMV3PTdDPQKNgkk9LvdTwBNgYhrxrqYKIGz+bXzylZ1YZ0DDWthTSufp7IoPImEkU2M4IcGSWvZn4n9dNMbz2M6GSFLlii0VhKinGdPY+HQjNGcqJJcC0sLdSNgINDG1IJRuCt/zyKmld1Dy35t1fVuo3eRxFckJOSZV45IrUyR1pkCZhRJFn8kreHOO8OO/Ox6K14OQzx+QPnM8fhLiQJQ==</latexit>

t̄(�)
<latexit sha1_base64="sWpZUw3LjLFs//4JqbEApxkLA6M=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhXsKuCHoMevEYwTwgu4TZyWwyZPbBTK8Ql3yJFw+KePVTvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rbX1jc2t7dJOeXdv/6BiHx61dZIpxlsskYnqBlRzKWLeQoGSd1PFaRRI3gnGtzO/88iVFkn8gJOU+xEdxiIUjKKR+nbFC6jKcVrzAo70nPTtqlN35iCrxC1IFQo0+/aXN0hYFvEYmaRa91wnRT+nCgWTfFr2Ms1TysZ0yHuGxjTi2s/nh0/JmVEGJEyUqRjJXP09kdNI60kUmM6I4kgvezPxP6+XYXjt5yJOM+QxWywKM0kwIbMUyEAozlBODKFMCXMrYSOqKEOTVdmE4C6/vEraF3XXqbv3l9XGTRFHCU7gFGrgwhU04A6a0AIGGTzDK7xZT9aL9W59LFrXrGLmGP7A+vwBBbySpw==</latexit><latexit sha1_base64="sWpZUw3LjLFs//4JqbEApxkLA6M=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhXsKuCHoMevEYwTwgu4TZyWwyZPbBTK8Ql3yJFw+KePVTvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rbX1jc2t7dJOeXdv/6BiHx61dZIpxlsskYnqBlRzKWLeQoGSd1PFaRRI3gnGtzO/88iVFkn8gJOU+xEdxiIUjKKR+nbFC6jKcVrzAo70nPTtqlN35iCrxC1IFQo0+/aXN0hYFvEYmaRa91wnRT+nCgWTfFr2Ms1TysZ0yHuGxjTi2s/nh0/JmVEGJEyUqRjJXP09kdNI60kUmM6I4kgvezPxP6+XYXjt5yJOM+QxWywKM0kwIbMUyEAozlBODKFMCXMrYSOqKEOTVdmE4C6/vEraF3XXqbv3l9XGTRFHCU7gFGrgwhU04A6a0AIGGTzDK7xZT9aL9W59LFrXrGLmGP7A+vwBBbySpw==</latexit><latexit sha1_base64="sWpZUw3LjLFs//4JqbEApxkLA6M=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhXsKuCHoMevEYwTwgu4TZyWwyZPbBTK8Ql3yJFw+KePVTvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rbX1jc2t7dJOeXdv/6BiHx61dZIpxlsskYnqBlRzKWLeQoGSd1PFaRRI3gnGtzO/88iVFkn8gJOU+xEdxiIUjKKR+nbFC6jKcVrzAo70nPTtqlN35iCrxC1IFQo0+/aXN0hYFvEYmaRa91wnRT+nCgWTfFr2Ms1TysZ0yHuGxjTi2s/nh0/JmVEGJEyUqRjJXP09kdNI60kUmM6I4kgvezPxP6+XYXjt5yJOM+QxWywKM0kwIbMUyEAozlBODKFMCXMrYSOqKEOTVdmE4C6/vEraF3XXqbv3l9XGTRFHCU7gFGrgwhU04A6a0AIGGTzDK7xZT9aL9W59LFrXrGLmGP7A+vwBBbySpw==</latexit><latexit sha1_base64="sWpZUw3LjLFs//4JqbEApxkLA6M=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAYhXsKuCHoMevEYwTwgu4TZyWwyZPbBTK8Ql3yJFw+KePVTvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rbX1jc2t7dJOeXdv/6BiHx61dZIpxlsskYnqBlRzKWLeQoGSd1PFaRRI3gnGtzO/88iVFkn8gJOU+xEdxiIUjKKR+nbFC6jKcVrzAo70nPTtqlN35iCrxC1IFQo0+/aXN0hYFvEYmaRa91wnRT+nCgWTfFr2Ms1TysZ0yHuGxjTi2s/nh0/JmVEGJEyUqRjJXP09kdNI60kUmM6I4kgvezPxP6+XYXjt5yJOM+QxWywKM0kwIbMUyEAozlBODKFMCXMrYSOqKEOTVdmE4C6/vEraF3XXqbv3l9XGTRFHCU7gFGrgwhU04A6a0AIGGTzDK7xZT9aL9W59LFrXrGLmGP7A+vwBBbySpw==</latexit>

SM:

Mixed state of qq and gg initiated channels, 

weighted by the luminosity functions

RI
(↵1�1)(↵2�2)

⇠
X

color spin

M⇤
↵2�2

M↵1�1

<latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="J/wUXheS+ahTnkJFLIxX3fNyMmY="></latexit><latexit sha1_base64="J/wUXheS+ahTnkJFLIxX3fNyMmY="></latexit><latexit sha1_base64="1iy73/6DjSSnlORYL9vcRonNHrU="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit><latexit sha1_base64="y5qdvNtp5J2VIBXIgWry5BNYtRo="></latexit>

4x4 matrix
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Spin production density matrix

Fano decomposition: (spanned by tensor prod. of Pauli and Identity)
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Spin production density matrix

Fano decomposition: (spanned by tensor prod. of Pauli and Identity)

Cross-section:
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Spin production density matrix

Fano decomposition: (spanned by tensor prod. of Pauli and Identity)

Cross-section:

Degree of top and anti-top polarisation (zero for P-inv interactions)



18

Spin production density matrix

Fano decomposition: (spanned by tensor prod. of Pauli and Identity)

Cross-section:

Degree of top and anti-top polarisation (zero for P-inv interactions)

Spin-correlations NB: Spin-Correlations     Entanglement 
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Spin production density matrix

Fano decomposition: (spanned by tensor prod. of Pauli and Identity)

Cross-section:

Degree of top and anti-top polarisation (zero for P-inv interactions)

Spin-correlations

Normalize the state as

NB: Spin-Correlations     Entanglement 
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What’s the story for the SM?

White regions: zero-entanglement

[Afik and de Nova, 21’]

Maximal entanglement points/regions

�2 = 0, 8✓At threshold:

�2 ! 1, cos ✓ = 0high-E:

Two-to-two scattering: 2 d.o.f

� =

r
1� 4m2

t

ŝ
<latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="U/3GfsZdf0HEBS3Psz2+PpdtZcM=">AAACBXicbZDLSgMxFIbP1FutVatbN8EiurHMFEE3guDGZQV7gc5YMmmmDc1cTM4IZZhHcOOruHGhiK/gzrcxvSy09YfAz/8nnJzPT6TQaNvfVmFldW19o7hZ2ipv7+xW9sotHaeK8SaLZaw6PtVciog3UaDknURxGvqSt/3R9aRvP3KlRRzd4TjhXkgHkQgEo2iiXuXY9TlScklc/aAwc07dQFGWnYU9vK/nmTukmOk8z3uVql2zpyLLxpmbKszV6FW+3H7M0pBHyCTVuuvYCXoZVSiY5HnJTTVPKBvRAe8aG9GQay+bLpSTI5P0SRArcyIk0/T3i4yGWo9D39wMKQ71YjcJ/+u6KQYXXiaiJEUesdmgIJUEYzKhQ/pCcYZybAxlSpi/EjakhggahiUDwVlcedm06jXHrjm3NhThAA7hBBw4hyu4gQY0gcETvMAbvFvP1qv1McNVsObc9uGPrM8fBJqblw==</latexit><latexit sha1_base64="U/3GfsZdf0HEBS3Psz2+PpdtZcM=">AAACBXicbZDLSgMxFIbP1FutVatbN8EiurHMFEE3guDGZQV7gc5YMmmmDc1cTM4IZZhHcOOruHGhiK/gzrcxvSy09YfAz/8nnJzPT6TQaNvfVmFldW19o7hZ2ipv7+xW9sotHaeK8SaLZaw6PtVciog3UaDknURxGvqSt/3R9aRvP3KlRRzd4TjhXkgHkQgEo2iiXuXY9TlScklc/aAwc07dQFGWnYU9vK/nmTukmOk8z3uVql2zpyLLxpmbKszV6FW+3H7M0pBHyCTVuuvYCXoZVSiY5HnJTTVPKBvRAe8aG9GQay+bLpSTI5P0SRArcyIk0/T3i4yGWo9D39wMKQ71YjcJ/+u6KQYXXiaiJEUesdmgIJUEYzKhQ/pCcYZybAxlSpi/EjakhggahiUDwVlcedm06jXHrjm3NhThAA7hBBw4hyu4gQY0gcETvMAbvFvP1qv1McNVsObc9uGPrM8fBJqblw==</latexit><latexit sha1_base64="EMDlRpo78PslpQDZAzVtcgP88Zk=">AAACEHicbVDLSsNAFJ34rPUVdelmsIhuLEkRdCMU3bisYB/QxDCZTtqhk4czN0IJ+QQ3/oobF4q4denOv3HaZqGtBy4czrmXe+/xE8EVWNa3sbC4tLyyWlorr29sbm2bO7stFaeSsiaNRSw7PlFM8Ig1gYNgnUQyEvqCtf3h1dhvPzCpeBzdwihhbkj6EQ84JaAlzzxyfAYEX2BH3UvI7BMnkIRmp6EHd7U8cwYEMpXnuWdWrKo1AZ4ndkEqqEDDM7+cXkzTkEVABVGqa1sJuBmRwKlgedlJFUsIHZI+62oakZApN5s8lONDrfRwEEtdEeCJ+nsiI6FSo9DXnSGBgZr1xuJ/XjeF4NzNeJSkwCI6XRSkAkOMx+ngHpeMghhpQqjk+lZMB0QnAjrDsg7Bnn15nrRqVduq2jdWpX5ZxFFC++gAHSMbnaE6ukYN1EQUPaJn9IrejCfjxXg3PqatC0Yxs4f+wPj8AcHCnQ4=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit><latexit sha1_base64="/oQPImUEddsY4lSHbd82wnkfyNg=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lKQTdC0Y3LCvYBTQyT6aQdOnk4cyOUkE9w46+4caGIW5fu/Bunj4W2HrhwOOde7r3HTwRXYFnfRmFpeWV1rbhe2tjc2t4xd/daKk4lZU0ai1h2fKKY4BFrAgfBOolkJPQFa/vDq7HffmBS8Ti6hVHC3JD0Ix5wSkBLnnns+AwIvsCOupeQ2adOIAnNaqEHd9U8cwYEMpXnuWeWrYo1AV4k9oyU0QwNz/xyejFNQxYBFUSprm0l4GZEAqeC5SUnVSwhdEj6rKtpREKm3GzyUI6PtNLDQSx1RYAn6u+JjIRKjUJfd4YEBmreG4v/ed0UgnM341GSAovodFGQCgwxHqeDe1wyCmKkCaGS61sxHRCdCOgMSzoEe/7lRdKqVmyrYt/UyvXLWRxFdIAO0Qmy0Rmqo2vUQE1E0SN6Rq/ozXgyXox342PaWjBmM/voD4zPH8MCnRI=</latexit>

velocity and angle of the top

cos ✓
<latexit sha1_base64="Lv19PykJBZ3gD/ul+g1Rq2CkWuA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FNKJvtpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8O/M7T0wbruQDTlIWJmQoecwpQSs9BlSZAEcMSb9a8+reHO4q8QtSgwLNfvUrGCiaJUwiFcSYnu+lGOZEI6eCTStBZlhK6JgMWc9SSRJmwnx+8dQ9s8rAjZW2JdGdq78ncpIYM0ki25kQHJllbyb+5/UyjK/DnMs0QybpYlGcCReVO3vfHXDNKIqJJYRqbm916YhoQtGGVLEh+Msvr5L2Rd336v79Za1xU8RRhhM4hXPw4QoacAdNaAEFCc/wCm+OcV6cd+dj0Vpyiplj+APn8we7+5Dx</latexit><latexit sha1_base64="Lv19PykJBZ3gD/ul+g1Rq2CkWuA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FNKJvtpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8O/M7T0wbruQDTlIWJmQoecwpQSs9BlSZAEcMSb9a8+reHO4q8QtSgwLNfvUrGCiaJUwiFcSYnu+lGOZEI6eCTStBZlhK6JgMWc9SSRJmwnx+8dQ9s8rAjZW2JdGdq78ncpIYM0ki25kQHJllbyb+5/UyjK/DnMs0QybpYlGcCReVO3vfHXDNKIqJJYRqbm916YhoQtGGVLEh+Msvr5L2Rd336v79Za1xU8RRhhM4hXPw4QoacAdNaAEFCc/wCm+OcV6cd+dj0Vpyiplj+APn8we7+5Dx</latexit><latexit sha1_base64="Lv19PykJBZ3gD/ul+g1Rq2CkWuA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FNKJvtpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8O/M7T0wbruQDTlIWJmQoecwpQSs9BlSZAEcMSb9a8+reHO4q8QtSgwLNfvUrGCiaJUwiFcSYnu+lGOZEI6eCTStBZlhK6JgMWc9SSRJmwnx+8dQ9s8rAjZW2JdGdq78ncpIYM0ki25kQHJllbyb+5/UyjK/DnMs0QybpYlGcCReVO3vfHXDNKIqJJYRqbm916YhoQtGGVLEh+Msvr5L2Rd336v79Za1xU8RRhhM4hXPw4QoacAdNaAEFCc/wCm+OcV6cd+dj0Vpyiplj+APn8we7+5Dx</latexit><latexit sha1_base64="Lv19PykJBZ3gD/ul+g1Rq2CkWuA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FNKJvtpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8O/M7T0wbruQDTlIWJmQoecwpQSs9BlSZAEcMSb9a8+reHO4q8QtSgwLNfvUrGCiaJUwiFcSYnu+lGOZEI6eCTStBZlhK6JgMWc9SSRJmwnx+8dQ9s8rAjZW2JdGdq78ncpIYM0ki25kQHJllbyb+5/UyjK/DnMs0QybpYlGcCReVO3vfHXDNKIqJJYRqbm916YhoQtGGVLEh+Msvr5L2Rd336v79Za1xU8RRhhM4hXPw4QoacAdNaAEFCc/wCm+OcV6cd+dj0Vpyiplj+APn8we7+5Dx</latexit>
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Experimental detection (Quantum tomography)

Top quark cannot be measured directly

Spin information is directly transmitted to decay products

Lepton direction is totally correlated to the top spin

<latexit sha1_base64="apHDT/yFE0xfiV7CpgfC6cYmI+8=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIt6kYo1oXLCvYBTSiT6aQdOnkwcyOWkK0bf8WNC0Xc+gfu/BunbRbaeuDC4Zx7ufceLxZcgWV9G4Wl5ZXVteJ6aWNza3vH3N1rqSiRlDVpJCLZ8YhigoesCRwE68SSkcATrO2N6hO/fc+k4lF4B+OYuQEZhNznlICWeia+xpfY8SWhqQPsAVKQWTd1PB/XMzdLT7OeWbYq1hR4kdg5KaMcjZ755fQjmgQsBCqIUl3bisFNiQROBctKTqJYTOiIDFhX05AETLnp9JMMH2mlj/1I6goBT9XfEykJlBoHnu4MCAzVvDcR//O6CfgXbsrDOAEW0tkiPxEYIjyJBfe5ZBTEWBNCJde3YjokOhbQ4ZV0CPb8y4ukdVKxzyrV22q5dpXHUUQH6BAdIxudoxq6QQ3URBQ9omf0it6MJ+PFeDc+Zq0FI5/ZR39gfP4AJy2aBg==</latexit>

D =
tr[C]

3
D-coefficient:

<latexit sha1_base64="WXdOToy/WQvaF3tfzy7hHSa6ig8="></latexit>

1

�

d�

d cos'
=

1

2
(1�D cos')

      angle between leptons in 

each parent direction rest frames

<latexit sha1_base64="VYegSXrWFWGv9Msy7Nh/i0Rq2IE=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2A9ol5JNs21oNhuSbKEs/RFePCji1d/jzX9j2u5BWx8MPN6bYWZeqAQ31vO+UWFjc2t7p7hb2ts/ODwqH5+0TJJqypo0EYnuhMQwwSVrWm4F6yjNSBwK1g7H93O/PWHa8EQ+2aliQUyGkkecEuukdm9CtBrxfrniVb0F8Drxc1KBHI1++as3SGgaM2mpIMZ0fU/ZICPacirYrNRLDVOEjsmQdR2VJGYmyBbnzvCFUwY4SrQrafFC/T2RkdiYaRy6zpjYkVn15uJ/Xje10W2QcalSyyRdLopSgW2C57/jAdeMWjF1hFDN3a2Yjogm1LqESi4Ef/XlddK6qvrX1dpjrVK/y+MowhmcwyX4cAN1eIAGNIHCGJ7hFd6QQi/oHX0sWwsonzmFP0CfP344j68=</latexit>'

<latexit sha1_base64="ZzvFPvhnZJ0JneP7avanZeEbXXM=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoMQQeNMDOpFCMaDxwhmgWQIPZ1O0qRnobtGEobcvPgrXjwo4tVf8Obf2FkOmvig4PFeFVX13FBwBZb1bSQWFpeWV5KrqbX1jc0tc3unooJIUlamgQhkzSWKCe6zMnAQrBZKRjxXsKrbK4786gOTigf+PQxC5nik4/M2pwS01DT3i/WG7AYOvsINYH2IPdIfZuyTs5tj6+g01zTTVtYaA88Te0rSaIpS0/xqtAIaecwHKohSddsKwYmJBE4FG6YakWIhoT3SYXVNfeIx5cTjP4b4UCst3A6kLh/wWP09ERNPqYHn6k6PQFfNeiPxP68eQfvSibkfRsB8OlnUjgSGAI9CwS0uGQUx0IRQyfWtmHaJJBR0dCkdgj378jyp5LL2eTZ/l08XrqdxJNEeOkAZZKMLVEC3qITKiKJH9Ixe0ZvxZLwY78bHpDVhTGd20R8Ynz+oLZc/</latexit>

C[⇢] = max(1� 3D, 0)/2
<latexit sha1_base64="uMNvrxnzAs7j+F1k9iYnsYsTX9Q=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBsjHca1MIiqIVlBPMByRH2NnvJkr3dc3dPCEf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUHMmTau++0sLC4tr6zm1vLrG5tb24Wd3bqWiSK0RiSXqhlgTTkTtGaY4bQZK4qjgNNGMLgZ+40nqjST4sEMY+pHuCdYyAg2Vmreoit07J2cdQpFt+ROgOaJl5EiZKh2Cl/triRJRIUhHGvd8tzY+ClWhhFOR/l2ommMyQD3aMtSgSOq/XRy7wgdWqWLQqlsCYMm6u+JFEdaD6PAdkbY9PWsNxb/81qJCS/9lIk4MVSQ6aIw4chINH4edZmixPChJZgoZm9FpI8VJsZGlLcheLMvz5P6ack7L5Xvy8XKdRZHDvbhAI7AgwuowB1UoQYEODzDK7w5j86L8+58TFsXnGxmD/7A+fwBgTqOUw==</latexit>

D < �1/3entangled if

<latexit sha1_base64="f4Lj7nGUhP592MnwrXClKxK6Vd4=">AAAB/nicbVBNSwMxEM36WevXqnjyEiyCUCi7UtRj0YvHCvYD2lqyabYNzSZLMquUpeBf8eJBEa/+Dm/+G9N2D9r6YODx3gwz84JYcAOe9+0sLa+srq3nNvKbW9s7u+7eft2oRFNWo0oo3QyIYYJLVgMOgjVjzUgUCNYIhtcTv/HAtOFK3sEoZp2I9CUPOSVgpa57CLiteX8ARGv1iBv3RVzEQdcteCVvCrxI/IwUUIZq1/1q9xRNIiaBCmJMy/di6KREA6eCjfPtxLCY0CHps5alkkTMdNLp+WN8YpUeDpW2JQFP1d8TKYmMGUWB7YwIDMy8NxH/81oJhJedlMs4ASbpbFGYCAwKT7LAPa4ZBTGyhFDN7a2YDogmFGxieRuCP//yIqmflfzzUvm2XKhcZXHk0BE6RqfIRxeogm5QFdUQRSl6Rq/ozXlyXpx352PWuuRkMwfoD5zPH4JalIw=</latexit>

t ! W+ + b
<latexit sha1_base64="KSStJF6G3rkg2KigZPHfDsgPi0M="></latexit>

(W+ ! `+ + ⌫ or d̄+ u)



ATLAS and CMS measurement

D < -1/3            entangled

At threshold �2 ⇠ 0
<latexit sha1_base64="1QlM09d/lrcjg7u1/DgX/DohtEQ=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2LZvtpl262YTdiVJC/4cXD4p49b9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwXj25nfeuTaiFg94CThfkSHSoSCUbRSrxtwpL0q6RoREbdfKrsVdw6ySryclCFHvV/66g5ilkZcIZPUmI7nJuhnVKNgkk+L3dTwhLIxHfKOpYpG3PjZ/OopObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIAOhOUM5sYQyLeythI2opgxtUEUbgrf88ippViueW/HuL8u1mzyOApzCGVyAB1dQgzuoQwMYaHiGV3hznpwX5935WLSuOfnMCfyB8/kDL2uRow==</latexit><latexit sha1_base64="1QlM09d/lrcjg7u1/DgX/DohtEQ=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2LZvtpl262YTdiVJC/4cXD4p49b9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwXj25nfeuTaiFg94CThfkSHSoSCUbRSrxtwpL0q6RoREbdfKrsVdw6ySryclCFHvV/66g5ilkZcIZPUmI7nJuhnVKNgkk+L3dTwhLIxHfKOpYpG3PjZ/OopObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIAOhOUM5sYQyLeythI2opgxtUEUbgrf88ippViueW/HuL8u1mzyOApzCGVyAB1dQgzuoQwMYaHiGV3hznpwX5935WLSuOfnMCfyB8/kDL2uRow==</latexit><latexit sha1_base64="1QlM09d/lrcjg7u1/DgX/DohtEQ=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2LZvtpl262YTdiVJC/4cXD4p49b9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwXj25nfeuTaiFg94CThfkSHSoSCUbRSrxtwpL0q6RoREbdfKrsVdw6ySryclCFHvV/66g5ilkZcIZPUmI7nJuhnVKNgkk+L3dTwhLIxHfKOpYpG3PjZ/OopObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIAOhOUM5sYQyLeythI2opgxtUEUbgrf88ippViueW/HuL8u1mzyOApzCGVyAB1dQgzuoQwMYaHiGV3hznpwX5935WLSuOfnMCfyB8/kDL2uRow==</latexit><latexit sha1_base64="1QlM09d/lrcjg7u1/DgX/DohtEQ=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/YA2LZvtpl262YTdiVJC/4cXD4p49b9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwXj25nfeuTaiFg94CThfkSHSoSCUbRSrxtwpL0q6RoREbdfKrsVdw6ySryclCFHvV/66g5ilkZcIZPUmI7nJuhnVKNgkk+L3dTwhLIxHfKOpYpG3PjZ/OopObfKgISxtqWQzNXfExmNjJlEge2MKI7MsjcT//M6KYbXfiZUkiJXbLEoTCXBmMwiIAOhOUM5sYQyLeythI2opgxtUEUbgrf88ippViueW/HuL8u1mzyOApzCGVyAB1dQgzuoQwMYaHiGV3hznpwX5935WLSuOfnMCfyB8/kDL2uRow==</latexit>

*      topponium modelling⌘t
<latexit sha1_base64="u8qyk5oGYvBiZMeb/2CAKmrJpLY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uxxpD3vlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qmjCbTiZXzslZ07pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/g6nAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqORCCJZfXiXNi2rgV4P7y0rtJo+jCCdwCucQwBXU4A7q0AAGj/AMr/Dmae/Fe/c+Fq0FL585hj/wPn8Alh6PHw==</latexit><latexit sha1_base64="u8qyk5oGYvBiZMeb/2CAKmrJpLY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uxxpD3vlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qmjCbTiZXzslZ07pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/g6nAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqORCCJZfXiXNi2rgV4P7y0rtJo+jCCdwCucQwBXU4A7q0AAGj/AMr/Dmae/Fe/c+Fq0FL585hj/wPn8Alh6PHw==</latexit><latexit sha1_base64="u8qyk5oGYvBiZMeb/2CAKmrJpLY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uxxpD3vlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qmjCbTiZXzslZ07pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/g6nAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqORCCJZfXiXNi2rgV4P7y0rtJo+jCCdwCucQwBXU4A7q0AAGj/AMr/Dmae/Fe/c+Fq0FL585hj/wPn8Alh6PHw==</latexit><latexit sha1_base64="u8qyk5oGYvBiZMeb/2CAKmrJpLY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMxszPLTK8QQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41rc4M4w2mpTbtiFouheINFCh5OzWcJpHkrWh0O/NbT9xYodUDjlMeJnSgRCwYRSc1uxxpD3vlil/15yCrJMhJBXLUe+Wvbl+zLOEKmaTWdgI/xXBCDQom+bTUzSxPKRvRAe84qmjCbTiZXzslZ07pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/g6nAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqORCCJZfXiXNi2rgV4P7y0rtJo+jCCdwCucQwBXU4A7q0AAGj/AMr/Dmae/Fe/c+Fq0FL585hj/wPn8Alh6PHw==</latexit>

[Rep. Prog. Phys. 86 (2024) 117801][Nature 633, 542-547 (2024)]
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Also observed at high invariant mass by CMS

�2 ! 1, cos ✓ = 0maximal at
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[Rep. Prog. Phys. 86 (2024) 117801]



SMEFT
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SM Effective Field Theory 

LUV

⇤ LO-QCD in ttbar prod. +4F operators
O

(8,1)
Qq ,O(8,3)

Qq ,O(8)
tu ,O(8)

td ,O(8)
Qu,O

(8)
Qd,O

(8)
tq

[SMEFTatNLO: Degrande et. al, 20’]

[Grzadkowski, Iskrzynski, Misiak, Rosiek, 10’]
[Aguilar-Saavedra et. al, 18’]
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Top pair within SMEFT 

SM:

EFT:
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Top pair within SMEFT 

SM:

EFT:

t̄�µt
<latexit sha1_base64="uJkLCcYdTe2n2xDGtkyElqL7vlc=">AAAB/HicbVBNS8NAEN3Ur1q/qj16WSyCp5KIoMeiF48V7Ac0sUy223bpbhJ2J0IJ9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwTDpYh4EwVK3kk0BxVK3g7HNzO//ci1EXF0j5OEBwqGkRgIBmilXrnih6AznPpDUAoefJVS7JWrbs2dg64SLydVkqPRK3/5/ZilikfIJBjT9dwEgww0Cib5tOSnhifAxjDkXUsjUNwE2fz4KT21Sp8OYm0rQjpXf09koIyZqNB2KsCRWfZm4n9eN8XBVZCJKEmRR2yxaJBKijGdJUH7QnOGcmIJMC3srZSNQANDm1fJhuAtv7xKWuc1z615dxfV+nUeR5EckxNyRjxySerkljRIkzAyIc/klbw5T86L8+58LFoLTj5TIX/gfP4A+JuU9Q==</latexit><latexit sha1_base64="uJkLCcYdTe2n2xDGtkyElqL7vlc=">AAAB/HicbVBNS8NAEN3Ur1q/qj16WSyCp5KIoMeiF48V7Ac0sUy223bpbhJ2J0IJ9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwTDpYh4EwVK3kk0BxVK3g7HNzO//ci1EXF0j5OEBwqGkRgIBmilXrnih6AznPpDUAoefJVS7JWrbs2dg64SLydVkqPRK3/5/ZilikfIJBjT9dwEgww0Cib5tOSnhifAxjDkXUsjUNwE2fz4KT21Sp8OYm0rQjpXf09koIyZqNB2KsCRWfZm4n9eN8XBVZCJKEmRR2yxaJBKijGdJUH7QnOGcmIJMC3srZSNQANDm1fJhuAtv7xKWuc1z615dxfV+nUeR5EckxNyRjxySerkljRIkzAyIc/klbw5T86L8+58LFoLTj5TIX/gfP4A+JuU9Q==</latexit><latexit sha1_base64="uJkLCcYdTe2n2xDGtkyElqL7vlc=">AAAB/HicbVBNS8NAEN3Ur1q/qj16WSyCp5KIoMeiF48V7Ac0sUy223bpbhJ2J0IJ9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwTDpYh4EwVK3kk0BxVK3g7HNzO//ci1EXF0j5OEBwqGkRgIBmilXrnih6AznPpDUAoefJVS7JWrbs2dg64SLydVkqPRK3/5/ZilikfIJBjT9dwEgww0Cib5tOSnhifAxjDkXUsjUNwE2fz4KT21Sp8OYm0rQjpXf09koIyZqNB2KsCRWfZm4n9eN8XBVZCJKEmRR2yxaJBKijGdJUH7QnOGcmIJMC3srZSNQANDm1fJhuAtv7xKWuc1z615dxfV+nUeR5EckxNyRjxySerkljRIkzAyIc/klbw5T86L8+58LFoLTj5TIX/gfP4A+JuU9Q==</latexit><latexit sha1_base64="uJkLCcYdTe2n2xDGtkyElqL7vlc=">AAAB/HicbVBNS8NAEN3Ur1q/qj16WSyCp5KIoMeiF48V7Ac0sUy223bpbhJ2J0IJ9a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwTDpYh4EwVK3kk0BxVK3g7HNzO//ci1EXF0j5OEBwqGkRgIBmilXrnih6AznPpDUAoefJVS7JWrbs2dg64SLydVkqPRK3/5/ZilikfIJBjT9dwEgww0Cib5tOSnhifAxjDkXUsjUNwE2fz4KT21Sp8OYm0rQjpXf09koIyZqNB2KsCRWfZm4n9eN8XBVZCJKEmRR2yxaJBKijGdJUH7QnOGcmIJMC3srZSNQANDm1fJhuAtv7xKWuc1z615dxfV+nUeR5EckxNyRjxySerkljRIkzAyIc/klbw5T86L8+58LFoLTj5TIX/gfP4A+JuU9Q==</latexit>

t̄�µ⌫t
<latexit sha1_base64="xWTwICAEpouWM580shQ+AnZc50g=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigh6LXjxWsB/QxLLZbtqlu5uwOxFKqBf/ihcPinj1X3jz37htc9DWBwOP92aYmRelghvwvG9naXlldW29tFHe3Nre2XX39psmyTRlDZqIRLcjYpjgijWAg2DtVDMiI8Fa0fB64rcemDY8UXcwSlkoSV/xmFMCVuq6h0FEdA7jwPC+JPd5ILNAZWMMXbfiVb0p8CLxC1JBBepd9yvoJTSTTAEVxJiO76UQ5kQDp4KNy0FmWErokPRZx1JFJDNhPv1gjE+s0sNxom0pwFP190ROpDEjGdlOSWBg5r2J+J/XySC+DHOu0gyYorNFcSYwJHgSB+5xzSiIkSWEam5vxXRANKFgQyvbEPz5lxdJ86zqe1X/9rxSuyriKKEjdIxOkY8uUA3doDpqIIoe0TN6RW/Ok/PivDsfs9Ylp5g5QH/gfP4AT/GXbA==</latexit><latexit sha1_base64="xWTwICAEpouWM580shQ+AnZc50g=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigh6LXjxWsB/QxLLZbtqlu5uwOxFKqBf/ihcPinj1X3jz37htc9DWBwOP92aYmRelghvwvG9naXlldW29tFHe3Nre2XX39psmyTRlDZqIRLcjYpjgijWAg2DtVDMiI8Fa0fB64rcemDY8UXcwSlkoSV/xmFMCVuq6h0FEdA7jwPC+JPd5ILNAZWMMXbfiVb0p8CLxC1JBBepd9yvoJTSTTAEVxJiO76UQ5kQDp4KNy0FmWErokPRZx1JFJDNhPv1gjE+s0sNxom0pwFP190ROpDEjGdlOSWBg5r2J+J/XySC+DHOu0gyYorNFcSYwJHgSB+5xzSiIkSWEam5vxXRANKFgQyvbEPz5lxdJ86zqe1X/9rxSuyriKKEjdIxOkY8uUA3doDpqIIoe0TN6RW/Ok/PivDsfs9Ylp5g5QH/gfP4AT/GXbA==</latexit><latexit sha1_base64="xWTwICAEpouWM580shQ+AnZc50g=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigh6LXjxWsB/QxLLZbtqlu5uwOxFKqBf/ihcPinj1X3jz37htc9DWBwOP92aYmRelghvwvG9naXlldW29tFHe3Nre2XX39psmyTRlDZqIRLcjYpjgijWAg2DtVDMiI8Fa0fB64rcemDY8UXcwSlkoSV/xmFMCVuq6h0FEdA7jwPC+JPd5ILNAZWMMXbfiVb0p8CLxC1JBBepd9yvoJTSTTAEVxJiO76UQ5kQDp4KNy0FmWErokPRZx1JFJDNhPv1gjE+s0sNxom0pwFP190ROpDEjGdlOSWBg5r2J+J/XySC+DHOu0gyYorNFcSYwJHgSB+5xzSiIkSWEam5vxXRANKFgQyvbEPz5lxdJ86zqe1X/9rxSuyriKKEjdIxOkY8uUA3doDpqIIoe0TN6RW/Ok/PivDsfs9Ylp5g5QH/gfP4AT/GXbA==</latexit><latexit sha1_base64="xWTwICAEpouWM580shQ+AnZc50g=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigh6LXjxWsB/QxLLZbtqlu5uwOxFKqBf/ihcPinj1X3jz37htc9DWBwOP92aYmRelghvwvG9naXlldW29tFHe3Nre2XX39psmyTRlDZqIRLcjYpjgijWAg2DtVDMiI8Fa0fB64rcemDY8UXcwSlkoSV/xmFMCVuq6h0FEdA7jwPC+JPd5ILNAZWMMXbfiVb0p8CLxC1JBBepd9yvoJTSTTAEVxJiO76UQ5kQDp4KNy0FmWErokPRZx1JFJDNhPv1gjE+s0sNxom0pwFP190ROpDEjGdlOSWBg5r2J+J/XySC+DHOu0gyYorNFcSYwJHgSB+5xzSiIkSWEam5vxXRANKFgQyvbEPz5lxdJ86zqe1X/9rxSuyriKKEjdIxOkY8uUA3doDpqIIoe0TN6RW/Ok/PivDsfs9Ylp5g5QH/gfP4AT/GXbA==</latexit>
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Top pair within SMEFT 

SM

EFT: 'Gµ⌫
A GA

µ⌫
<latexit sha1_base64="cADWekl1SPOjjijpuIgAYgnFoJs=">AAACCXicbZDLSsNAFIYnXmu9RV26GSyCq5KIoMtWF3VZwV6gScNkOmmHTiZhLoUSunXjq7hxoYhb38Cdb+O0jaCtPwx8/Occzpw/TBmVynG+rJXVtfWNzcJWcXtnd2/fPjhsykQLTBo4YYloh0gSRjlpKKoYaaeCoDhkpBUOb6b11ogISRN+r8Yp8WPU5zSiGCljBTb0RkikAwprQbWbebH2uJ7UutXghwO75JSdmeAyuDmUQK56YH96vQTrmHCFGZKy4zqp8jMkFMWMTIqeliRFeIj6pGOQo5hIP5tdMoGnxunBKBHmcQVn7u+JDMVSjuPQdMZIDeRibWr+V+toFV35GeWpVoTj+aJIM6gSOI0F9qggWLGxAYQFNX+FeIAEwsqEVzQhuIsnL0PzvOw6ZffuolS5zuMogGNwAs6ACy5BBdyCOmgADB7AE3gBr9aj9Wy9We/z1hUrnzkCf2R9fAPMJZpl</latexit><latexit sha1_base64="cADWekl1SPOjjijpuIgAYgnFoJs=">AAACCXicbZDLSsNAFIYnXmu9RV26GSyCq5KIoMtWF3VZwV6gScNkOmmHTiZhLoUSunXjq7hxoYhb38Cdb+O0jaCtPwx8/Occzpw/TBmVynG+rJXVtfWNzcJWcXtnd2/fPjhsykQLTBo4YYloh0gSRjlpKKoYaaeCoDhkpBUOb6b11ogISRN+r8Yp8WPU5zSiGCljBTb0RkikAwprQbWbebH2uJ7UutXghwO75JSdmeAyuDmUQK56YH96vQTrmHCFGZKy4zqp8jMkFMWMTIqeliRFeIj6pGOQo5hIP5tdMoGnxunBKBHmcQVn7u+JDMVSjuPQdMZIDeRibWr+V+toFV35GeWpVoTj+aJIM6gSOI0F9qggWLGxAYQFNX+FeIAEwsqEVzQhuIsnL0PzvOw6ZffuolS5zuMogGNwAs6ACy5BBdyCOmgADB7AE3gBr9aj9Wy9We/z1hUrnzkCf2R9fAPMJZpl</latexit><latexit sha1_base64="cADWekl1SPOjjijpuIgAYgnFoJs=">AAACCXicbZDLSsNAFIYnXmu9RV26GSyCq5KIoMtWF3VZwV6gScNkOmmHTiZhLoUSunXjq7hxoYhb38Cdb+O0jaCtPwx8/Occzpw/TBmVynG+rJXVtfWNzcJWcXtnd2/fPjhsykQLTBo4YYloh0gSRjlpKKoYaaeCoDhkpBUOb6b11ogISRN+r8Yp8WPU5zSiGCljBTb0RkikAwprQbWbebH2uJ7UutXghwO75JSdmeAyuDmUQK56YH96vQTrmHCFGZKy4zqp8jMkFMWMTIqeliRFeIj6pGOQo5hIP5tdMoGnxunBKBHmcQVn7u+JDMVSjuPQdMZIDeRibWr+V+toFV35GeWpVoTj+aJIM6gSOI0F9qggWLGxAYQFNX+FeIAEwsqEVzQhuIsnL0PzvOw6ZffuolS5zuMogGNwAs6ACy5BBdyCOmgADB7AE3gBr9aj9Wy9We/z1hUrnzkCf2R9fAPMJZpl</latexit><latexit sha1_base64="cADWekl1SPOjjijpuIgAYgnFoJs=">AAACCXicbZDLSsNAFIYnXmu9RV26GSyCq5KIoMtWF3VZwV6gScNkOmmHTiZhLoUSunXjq7hxoYhb38Cdb+O0jaCtPwx8/Occzpw/TBmVynG+rJXVtfWNzcJWcXtnd2/fPjhsykQLTBo4YYloh0gSRjlpKKoYaaeCoDhkpBUOb6b11ogISRN+r8Yp8WPU5zSiGCljBTb0RkikAwprQbWbebH2uJ7UutXghwO75JSdmeAyuDmUQK56YH96vQTrmHCFGZKy4zqp8jMkFMWMTIqeliRFeIj6pGOQo5hIP5tdMoGnxunBKBHmcQVn7u+JDMVSjuPQdMZIDeRibWr+V+toFV35GeWpVoTj+aJIM6gSOI0F9qggWLGxAYQFNX+FeIAEwsqEVzQhuIsnL0PzvOw6ZffuolS5zuMogGNwAs6ACy5BBdyCOmgADB7AE3gBr9aj9Wy9We/z1hUrnzkCf2R9fAPMJZpl</latexit>
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Top pair within SMEFT 
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Top pair within SMEFT 

Four-fermion op.
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SMEFT averaged concurrence

Average over the solid angle

Only function of energy (top velocity)

[Aoude, Madge, 

Maltoni, Mantani, 22’]

�
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>
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SMEFT averaged concurrence

Average over the solid angle

Only function of energy (top velocity)

[Aoude, Madge, 

Maltoni, Mantani, 22’]

�
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>
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SMEFT averaged concurrence

Average over the solid angle PHC implies linear depends 
on the sign 
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SMEFT averaged concurrence

Average over the solid angle PHC implies quad 
lowers the ent.
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NLO QCD SMEFT and resonant new physics
[Severi, Vryonidou 22’]

LO (dashed)

NLO (solid)
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NLO QCD SMEFT and resonant new physics
[Severi, Vryonidou 22’]

[Maltoni, Severi, Tentori, Vryonidou 24’]

LO (dashed)

NLO (solid)



Many many questions

but…

• Threshold bound state effects (topponium)


• Better observables ?


• Can we test beyond QM ?


• Can we test Bell inequalities ?


• What happens at higher-orders? NNLO QCD? EW?


• Actually, Bell inequalities were proposed a while back


• and many more…

37

[Abel, Dittmar, Dreiner ’92]

[Dittmar, Dreiner ’96]



We are in the Higgs 2024 conference.

Entanglement in Higgs decay?

H

s = 0
<latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit>

W+
<latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit> W�

<latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit>
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We are in the Higgs 2024 conference.

Entanglement in Higgs decay?

H

s = 0
<latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit>

W+
<latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit> W�

<latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit>

W acts as its own polarimeter: It decays along the axis of the emitted lepton

W+
<latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

`+
<latexit sha1_base64="gnBMbzmJaoYpajzaawEYfrE6q8A=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/QxrLZTtq1m03Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSzvzThBP6IDyUPOqLFSs4tCPJz1yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZtdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEymr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIyaZ5XPbfq3V1Uatd5HEU4gmM4BQ8uoQa3UIcGMHiEZ3iFNyd2Xpx352PeWnDymUP4A+fzByp/jtg=</latexit><latexit sha1_base64="gnBMbzmJaoYpajzaawEYfrE6q8A=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/QxrLZTtq1m03Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSzvzThBP6IDyUPOqLFSs4tCPJz1yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZtdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEymr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIyaZ5XPbfq3V1Uatd5HEU4gmM4BQ8uoQa3UIcGMHiEZ3iFNyd2Xpx352PeWnDymUP4A+fzByp/jtg=</latexit><latexit sha1_base64="gnBMbzmJaoYpajzaawEYfrE6q8A=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/QxrLZTtq1m03Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSzvzThBP6IDyUPOqLFSs4tCPJz1yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZtdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEymr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIyaZ5XPbfq3V1Uatd5HEU4gmM4BQ8uoQa3UIcGMHiEZ3iFNyd2Xpx352PeWnDymUP4A+fzByp/jtg=</latexit><latexit sha1_base64="gnBMbzmJaoYpajzaawEYfrE6q8A=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWsB/QxrLZTtq1m03Y3Qgl9D948aCIV/+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSzvzThBP6IDyUPOqLFSs4tCPJz1yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZtdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEymr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3+PIyaZ5XPbfq3V1Uatd5HEU4gmM4BQ8uoQa3UIcGMHiEZ3iFNyd2Xpx352PeWnDymUP4A+fzByp/jtg=</latexit>

⌫
<latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

s
<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit><latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

W�
<latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit>

s<latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> <latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> <latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit> <latexit sha1_base64="N1eK0lTaQQAFA6yHzcECkl4oWJk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/epYz3</latexit>

⌫̄
<latexit sha1_base64="bzNC6HQSwFQ6BxJ8nQmeqQVfRy0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOyS5idzCZDZmaXeQhhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHfFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdGGvKmaQtwwyn3UxRLGJOO/H4duZ3nqjSLJUPZpLRSOChZAkj2DjpMYyxykNpp/1qza/7c6BVEhSkBgWa/epXOEiJFVQawrHWvcDPTJRjZRjhdFoJraYZJmM8pD1HJRZUR/n84Ck6c8oAJalyJQ2aq78nciy0nojYdQpsRnrZm4n/eT1rkusoZzKzhkqyWJRYjkyKZt+jAVOUGD5xBBPF3K2IjLDCxLiMKi6EYPnlVdK+qAd+Pbi/rDVuijjKcAKncA4BXEED7qAJLSAg4Ble4c1T3ov37n0sWkteMXMMf+B9/gAhmZCc</latexit><latexit sha1_base64="bzNC6HQSwFQ6BxJ8nQmeqQVfRy0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOyS5idzCZDZmaXeQhhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHfFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdGGvKmaQtwwyn3UxRLGJOO/H4duZ3nqjSLJUPZpLRSOChZAkj2DjpMYyxykNpp/1qza/7c6BVEhSkBgWa/epXOEiJFVQawrHWvcDPTJRjZRjhdFoJraYZJmM8pD1HJRZUR/n84Ck6c8oAJalyJQ2aq78nciy0nojYdQpsRnrZm4n/eT1rkusoZzKzhkqyWJRYjkyKZt+jAVOUGD5xBBPF3K2IjLDCxLiMKi6EYPnlVdK+qAd+Pbi/rDVuijjKcAKncA4BXEED7qAJLSAg4Ble4c1T3ov37n0sWkteMXMMf+B9/gAhmZCc</latexit><latexit sha1_base64="bzNC6HQSwFQ6BxJ8nQmeqQVfRy0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOyS5idzCZDZmaXeQhhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHfFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdGGvKmaQtwwyn3UxRLGJOO/H4duZ3nqjSLJUPZpLRSOChZAkj2DjpMYyxykNpp/1qza/7c6BVEhSkBgWa/epXOEiJFVQawrHWvcDPTJRjZRjhdFoJraYZJmM8pD1HJRZUR/n84Ck6c8oAJalyJQ2aq78nciy0nojYdQpsRnrZm4n/eT1rkusoZzKzhkqyWJRYjkyKZt+jAVOUGD5xBBPF3K2IjLDCxLiMKi6EYPnlVdK+qAd+Pbi/rDVuijjKcAKncA4BXEED7qAJLSAg4Ble4c1T3ov37n0sWkteMXMMf+B9/gAhmZCc</latexit><latexit sha1_base64="bzNC6HQSwFQ6BxJ8nQmeqQVfRy0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOyS5idzCZDZmaXeQhhyVd48aCIVz/Hm3/jJNmDJhY0FFXddHfFGWfa+P63V1pb39jcKm9Xdnb39g+qh0dtnVpFaIukPFXdGGvKmaQtwwyn3UxRLGJOO/H4duZ3nqjSLJUPZpLRSOChZAkj2DjpMYyxykNpp/1qza/7c6BVEhSkBgWa/epXOEiJFVQawrHWvcDPTJRjZRjhdFoJraYZJmM8pD1HJRZUR/n84Ck6c8oAJalyJQ2aq78nciy0nojYdQpsRnrZm4n/eT1rkusoZzKzhkqyWJRYjkyKZt+jAVOUGD5xBBPF3K2IjLDCxLiMKi6EYPnlVdK+qAd+Pbi/rDVuijjKcAKncA4BXEED7qAJLSAg4Ble4c1T3ov37n0sWkteMXMMf+B9/gAhmZCc</latexit>

`�
<latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit><latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit><latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit><latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit>
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We are in the Higgs 2024 conference.

Entanglement in Higgs decay?

H

Bell-type experiment!

s = 0
<latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit>

Source

✓b
<latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit><latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit><latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit><latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit>

✓b0
<latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit><latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit><latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit><latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit>

✓a
<latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit><latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit><latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit><latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit>

✓a0
<latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit><latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit><latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit><latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit>

A B

W+
<latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit> W�

<latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit>

40



We are in the Higgs 2024 conference.

Entanglement in Higgs decay?

H

Bell-type experiment!

s = 0
<latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit><latexit sha1_base64="EMowjfwmRJdBWIk5+GhmjaBOF38=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfy0UwS9CM6lDzkjBorPehrt1+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve/+slK/yeMowgmcwjl4UIM63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfO1Y14</latexit>

Source

✓b
<latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit><latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit><latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit><latexit sha1_base64="laTj3Mrhwcm4NKx5xGLVlcJ9UmA=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATy2a7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+HoZuq3H7k2IlH3OE55ENOBEpFgFK304OOQI+3lvo5JOOlVqm7NnYEsE68gVSjQ6FW+/H7CspgrZJIa0/XcFIOcahRM8knZzwxPKRvRAe9aqmjMTZDPrp6QU6v0SZRoWwrJTP09kdPYmHEc2s6Y4tAselPxP6+bYXQV5EKlGXLF5ouiTBJMyDQC0heaM5RjSyjTwt5K2JBqytAGVbYheIsvL5PWec1za97dRbV+XcRRgmM4gTPw4BLqcAsNaAIDDc/wCm/Ok/PivDsf89YVp5g5gj9wPn8AlNGSjA==</latexit>

✓b0
<latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit><latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit><latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit><latexit sha1_base64="MpLdllouSAavDdzKG9sTMr0RLnI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEsdn08iteXVvDrxK/ILUUIFm5H4F/YRmkimgghjT870Uwpxo4FSwaSXIDEsJHZMh61mqiGQmzOeHT/GpVfp4kGhbCvBc/T2RE2nMRMa2UxIYmWVvJv7n9TIYXIc5V2kGTNHFokEmMCR4lgLuc80oiIklhGpub8V0RDShYLOq2BD85ZdXSfui7nt1//6y1rgp4iijY3SCzpGPrlAD3aEmaiGKMvSMXtGb8+S8OO/Ox6K15BQzR+gPnM8fcd+S7g==</latexit>

✓a
<latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit><latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit><latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit><latexit sha1_base64="9/IuxnWThEXfYU9egjhCZozwx5M=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkATy2S7aZduNmF3opTQ/+HFgyJe/S/e/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7IRguheJNFCh5J9Uc4lDydji6mfrtR66NSNQ9jlMexDBQIhIM0EoPPg45Qi/3dUxh0qtU3Zo7A10mXkGqpECjV/ny+wnLYq6QSTCm67kpBjloFEzySdnPDE+BjWDAu5YqiLkJ8tnVE3pqlT6NEm1LIZ2pvydyiI0Zx6HtjAGHZtGbiv953QyjqyAXKs2QKzZfFGWSYkKnEdC+0JyhHFsCTAt7K2VD0MDQBlW2IXiLLy+T1nnNc2ve3UW1fl3EUSLH5IScEY9ckjq5JQ3SJIxo8kxeyZvz5Lw4787HvHXFKWaOyB84nz+TTJKL</latexit>

✓a0
<latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit><latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit><latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit><latexit sha1_base64="8pXZFKIB16X9leOju7HcabR4uCc=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbGInkoigh6LXjxWsB/QhLDZbtulu5uwOxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPz4lRwA5737ZTW1jc2t8rblZ3dvf2qe3DYNkmmKWvRRCS6GxPDBFesBRwE66aaERkL1onHtzO/88i04Yl6gEnKQkmGig84JWClyK0GMGJAojzQEpOzaeTWvLo3B14lfkFqqEAzcr+CfkIzyRRQQYzp+V4KYU40cCrYtBJkhqWEjsmQ9SxVRDIT5vPDp/jUKn08SLQtBXiu/p7IiTRmImPbKQmMzLI3E//zehkMrsOcqzQDpuhi0SATGBI8SwH3uWYUxMQSQjW3t2I6IppQsFlVbAj+8surpH1R9726f39Za9wUcZTRMTpB58hHV6iB7lATtRBFGXpGr+jNeXJenHfnY9FacoqZI/QHzucPcFmS7Q==</latexit>

A B

W+
<latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit><latexit sha1_base64="ydh+xmpyfE5UA0GxGYPu4wQqvQM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSfevxrFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfjY7dUJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2b9LlCZsTYEsoUt7cSNqSKMmPTKdkQvMWXl0nzvOq5Ve/uolK7zuMowhEcwyl4cAk1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ovo14</latexit> W�

<latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit><latexit sha1_base64="6Wkqj7CP7E1VYgXI4UNJQIOfx5w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpvvV41itX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5XvXcqnd3Uald53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfRxo16</latexit>

41
But the W has 3 polarisations. It is not a qubit anymore: Qutrit!



42

Qutrits

Massive spin-1 boson (W,Z): 


Single Qutrit:

(3x3)

are Gell-Mann matrices�i
<latexit sha1_base64="byepXngIaAee2KIQA1vfrexxKVU=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4duZ3npg2PFEPdpKyQJKh4jGnxDrpsS9cNCIDPqjWvLo3B14lfkFqUKA5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6jikhmgny+8BSfOSXCcaLdUxbP1d8TOZHGTGTokpLYkVn2ZuJ/Xi+z8XWQc5Vmlim6+CjOBLYJnl2PI64ZtWLiCKGau10xHRFNqHUdVVwJ/vLJq6R9Ufe9un9/WWvcFHWU4QRO4Rx8uIIG3EETWkBBwjO8whvS6AW9o49FtISKmWP4A/T5A7uvkFk=</latexit><latexit sha1_base64="byepXngIaAee2KIQA1vfrexxKVU=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4duZ3npg2PFEPdpKyQJKh4jGnxDrpsS9cNCIDPqjWvLo3B14lfkFqUKA5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6jikhmgny+8BSfOSXCcaLdUxbP1d8TOZHGTGTokpLYkVn2ZuJ/Xi+z8XWQc5Vmlim6+CjOBLYJnl2PI64ZtWLiCKGau10xHRFNqHUdVVwJ/vLJq6R9Ufe9un9/WWvcFHWU4QRO4Rx8uIIG3EETWkBBwjO8whvS6AW9o49FtISKmWP4A/T5A7uvkFk=</latexit><latexit sha1_base64="byepXngIaAee2KIQA1vfrexxKVU=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4duZ3npg2PFEPdpKyQJKh4jGnxDrpsS9cNCIDPqjWvLo3B14lfkFqUKA5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6jikhmgny+8BSfOSXCcaLdUxbP1d8TOZHGTGTokpLYkVn2ZuJ/Xi+z8XWQc5Vmlim6+CjOBLYJnl2PI64ZtWLiCKGau10xHRFNqHUdVVwJ/vLJq6R9Ufe9un9/WWvcFHWU4QRO4Rx8uIIG3EETWkBBwjO8whvS6AW9o49FtISKmWP4A/T5A7uvkFk=</latexit><latexit sha1_base64="byepXngIaAee2KIQA1vfrexxKVU=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXRjcsK9iHtUDKZTBuaZIYkI5ShX+HGhSJu/Rx3/o1pOwttPRA4nHMuufeEqeDGet43Kq2tb2xulbcrO7t7+wfVw6O2STJNWYsmItHdkBgmuGIty61g3VQzIkPBOuH4duZ3npg2PFEPdpKyQJKh4jGnxDrpsS9cNCIDPqjWvLo3B14lfkFqUKA5qH71o4RmkilLBTGm53upDXKiLaeCTSv9zLCU0DEZsp6jikhmgny+8BSfOSXCcaLdUxbP1d8TOZHGTGTokpLYkVn2ZuJ/Xi+z8XWQc5Vmlim6+CjOBLYJnl2PI64ZtWLiCKGau10xHRFNqHUdVVwJ/vLJq6R9Ufe9un9/WWvcFHWU4QRO4Rx8uIIG3EETWkBBwjO8whvS6AW9o49FtISKmWP4A/T5A7uvkFk=</latexit>

⇢ =
1

3
I+

8X

i=1

ai�i

<latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="xdChO7rfzZtIqQFXY2iOnas/IDQ=">AAACGnicbZDLSgMxGIX/qbdaq45u3QSLIAhlRhd2YUFwo7sK9gKdOmQymTY0cyHJCCXMy7jxVdy4sIjg25heFlr9IfBxTm7nBBlnUjnOl1VaW9/Y3CpvV3aqu3v79kG1I9NcENomKU9FL8CScpbQtmKK014mKI4DTrvB+Gbmd5+okCxNHtQko4MYDxMWMYKVkXz7yhOjFDWRFwlMtFvoiwJ5MVajINB3BTpDnsxjX7OmWzzqRoGwz5DHzf2hId+uOXVnPugvuEuowXJavj31wpTkMU0U4VjKvutkaqCxUIxwWlS8XNIMkzEe0r7BBMdUDvQ8ZYFOjBKiKBVmJQrN1Z8nNI6lnMSB2TkLIFe9mfif189V1BholmS5oglZPBTlHKkUzSpDIROUKD4xgIlg5q+IjLDpS5liK6YEdzXyX+ic112n7t47UIYjOIZTcOESruEWWtAGAs/wCu8wtV6sN+tjUVfJWvZ2CL/G+vwGB72i0g==</latexit><latexit sha1_base64="xdChO7rfzZtIqQFXY2iOnas/IDQ=">AAACGnicbZDLSgMxGIX/qbdaq45u3QSLIAhlRhd2YUFwo7sK9gKdOmQymTY0cyHJCCXMy7jxVdy4sIjg25heFlr9IfBxTm7nBBlnUjnOl1VaW9/Y3CpvV3aqu3v79kG1I9NcENomKU9FL8CScpbQtmKK014mKI4DTrvB+Gbmd5+okCxNHtQko4MYDxMWMYKVkXz7yhOjFDWRFwlMtFvoiwJ5MVajINB3BTpDnsxjX7OmWzzqRoGwz5DHzf2hId+uOXVnPugvuEuowXJavj31wpTkMU0U4VjKvutkaqCxUIxwWlS8XNIMkzEe0r7BBMdUDvQ8ZYFOjBKiKBVmJQrN1Z8nNI6lnMSB2TkLIFe9mfif189V1BholmS5oglZPBTlHKkUzSpDIROUKD4xgIlg5q+IjLDpS5liK6YEdzXyX+ic112n7t47UIYjOIZTcOESruEWWtAGAs/wCu8wtV6sN+tjUVfJWvZ2CL/G+vwGB72i0g==</latexit><latexit sha1_base64="+WEut7+fys8I43VHcr2DWm9bfHc="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit><latexit sha1_base64="l/nC/ySDf5VcN/fiRXKaFwkhXuU="></latexit>

Two Qutrits

(9x9)

ai :
<latexit sha1_base64="7mE5xgHEvfeVgMWEL1j8tBS4RRg=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoHgqevFYwX5Au5Rsmm1Dk+ySZIWy9C948aCIV/+QN/+N2XYP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcpf7nSemDY/Vo50mLJBkpHjEKbG5RAb8ZlCteXVvDrxK/ILUoEBzUP3qD2OaSqYsFcSYnu8lNsiItpwKNqv0U8MSQidkxHqOKiKZCbL5rTN85pQhjmLtSlk8V39PZEQaM5Wh65TEjs2yl4v/eb3URtdBxlWSWqboYlGUCmxjnD+Oh1wzasXUEUI1d7diOiaaUOviqbgQ/OWXV0n7ou57df/hsta4LeIowwmcwjn4cAUNuIcmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0CfP7t/jgU=</latexit><latexit sha1_base64="7mE5xgHEvfeVgMWEL1j8tBS4RRg=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoHgqevFYwX5Au5Rsmm1Dk+ySZIWy9C948aCIV/+QN/+N2XYP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcpf7nSemDY/Vo50mLJBkpHjEKbG5RAb8ZlCteXVvDrxK/ILUoEBzUP3qD2OaSqYsFcSYnu8lNsiItpwKNqv0U8MSQidkxHqOKiKZCbL5rTN85pQhjmLtSlk8V39PZEQaM5Wh65TEjs2yl4v/eb3URtdBxlWSWqboYlGUCmxjnD+Oh1wzasXUEUI1d7diOiaaUOviqbgQ/OWXV0n7ou57df/hsta4LeIowwmcwjn4cAUNuIcmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0CfP7t/jgU=</latexit><latexit sha1_base64="7mE5xgHEvfeVgMWEL1j8tBS4RRg=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoHgqevFYwX5Au5Rsmm1Dk+ySZIWy9C948aCIV/+QN/+N2XYP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcpf7nSemDY/Vo50mLJBkpHjEKbG5RAb8ZlCteXVvDrxK/ILUoEBzUP3qD2OaSqYsFcSYnu8lNsiItpwKNqv0U8MSQidkxHqOKiKZCbL5rTN85pQhjmLtSlk8V39PZEQaM5Wh65TEjs2yl4v/eb3URtdBxlWSWqboYlGUCmxjnD+Oh1wzasXUEUI1d7diOiaaUOviqbgQ/OWXV0n7ou57df/hsta4LeIowwmcwjn4cAUNuIcmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0CfP7t/jgU=</latexit><latexit sha1_base64="7mE5xgHEvfeVgMWEL1j8tBS4RRg=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoHgqevFYwX5Au5Rsmm1Dk+ySZIWy9C948aCIV/+QN/+N2XYP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcpf7nSemDY/Vo50mLJBkpHjEKbG5RAb8ZlCteXVvDrxK/ILUoEBzUP3qD2OaSqYsFcSYnu8lNsiItpwKNqv0U8MSQidkxHqOKiKZCbL5rTN85pQhjmLtSlk8V39PZEQaM5Wh65TEjs2yl4v/eb3URtdBxlWSWqboYlGUCmxjnD+Oh1wzasXUEUI1d7diOiaaUOviqbgQ/OWXV0n7ou57df/hsta4LeIowwmcwjn4cAUNuIcmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0CfP7t/jgU=</latexit>

8 real parameters

8+8+64 real parametersai, bj , cij
<latexit sha1_base64="o+gDIRn5LkAdqM/MBoE2GupcIcE=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBE8lLIrgh6LXjxWsB/Qrks2zbZps9klySpl6f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbRznG62srq1vbBa2its7u3v7pYPDpo5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YV5E+pKHnBJjpQfi80rgDyvUz/hw4pfKTtWZAS8TNydlyFH3S1/dXkzTiElDBdG64zqJ8TKiDKeCTYrdVLOE0BHps46lkkRMe9ns6gk+tUoPh7GyJQ2eqb8nMhJpPY4C2xkRM9CL3lT8z+ukJrzyMi6T1DBJ54vCVGAT42kEuMcVo0aMLSFUcXsrpgOiCDU2qKINwV18eZk0z6uuU3XvLsq16zyOAhzDCZyBC5dQg1uoQwMoKHiGV3hDT+gFvaOPeesKymeO4A/Q5w8bj5I/</latexit><latexit sha1_base64="o+gDIRn5LkAdqM/MBoE2GupcIcE=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBE8lLIrgh6LXjxWsB/Qrks2zbZps9klySpl6f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbRznG62srq1vbBa2its7u3v7pYPDpo5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YV5E+pKHnBJjpQfi80rgDyvUz/hw4pfKTtWZAS8TNydlyFH3S1/dXkzTiElDBdG64zqJ8TKiDKeCTYrdVLOE0BHps46lkkRMe9ns6gk+tUoPh7GyJQ2eqb8nMhJpPY4C2xkRM9CL3lT8z+ukJrzyMi6T1DBJ54vCVGAT42kEuMcVo0aMLSFUcXsrpgOiCDU2qKINwV18eZk0z6uuU3XvLsq16zyOAhzDCZyBC5dQg1uoQwMoKHiGV3hDT+gFvaOPeesKymeO4A/Q5w8bj5I/</latexit><latexit sha1_base64="o+gDIRn5LkAdqM/MBoE2GupcIcE=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBE8lLIrgh6LXjxWsB/Qrks2zbZps9klySpl6f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbRznG62srq1vbBa2its7u3v7pYPDpo5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YV5E+pKHnBJjpQfi80rgDyvUz/hw4pfKTtWZAS8TNydlyFH3S1/dXkzTiElDBdG64zqJ8TKiDKeCTYrdVLOE0BHps46lkkRMe9ns6gk+tUoPh7GyJQ2eqb8nMhJpPY4C2xkRM9CL3lT8z+ukJrzyMi6T1DBJ54vCVGAT42kEuMcVo0aMLSFUcXsrpgOiCDU2qKINwV18eZk0z6uuU3XvLsq16zyOAhzDCZyBC5dQg1uoQwMoKHiGV3hDT+gFvaOPeesKymeO4A/Q5w8bj5I/</latexit><latexit sha1_base64="o+gDIRn5LkAdqM/MBoE2GupcIcE=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBE8lLIrgh6LXjxWsB/Qrks2zbZps9klySpl6f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbRznG62srq1vbBa2its7u3v7pYPDpo5TRVmDxiJW7YBoJrhkDcONYO1EMRIFgrWC0c3Ubz0ypXks7804YV5E+pKHnBJjpQfi80rgDyvUz/hw4pfKTtWZAS8TNydlyFH3S1/dXkzTiElDBdG64zqJ8TKiDKeCTYrdVLOE0BHps46lkkRMe9ns6gk+tUoPh7GyJQ2eqb8nMhJpPY4C2xkRM9CL3lT8z+ukJrzyMi6T1DBJ54vCVGAT42kEuMcVo0aMLSFUcXsrpgOiCDU2qKINwV18eZk0z6uuU3XvLsq16zyOAhzDCZyBC5dQg1uoQwMoKHiGV3hDT+gFvaOPeesKymeO4A/Q5w8bj5I/</latexit>

|V i = c+|V+i+ c0|VLi+ c�|V�i
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[Ashby-Pickering, Barr, Wierzchuca, ‘22]
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Entanglement in Higgs decays

At tree level:


⇢h!WW = 2

0

BBBBBBBBBBBB@

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 ⇢44 0 ⇢16 0 ⇢44 0 0
0 0 0 0 0 0 0 0 0
0 0 ⇢16 0 2⇢33 0 ⇢16 0 0
0 0 0 0 0 0 0 0 0
0 0 ⇢44 0 ⇢16 0 ⇢44 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

1
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[Fabbrichesi, Floreanini, Gabrielli, Mazola ’23]

Pure state!


⇢2 = ⇢ = | ih |
<latexit sha1_base64="XfrD/QHGJK41b3JKTS6JtB16yRE=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVUmFBEulChbGItGH1ITKcd3WqmNHtoNUpf0EFn6FhQGEWBnZ+BucNAO0HMm6R+fcq+t7gohRpR3n2yqsrK6tbxQ3S1vbO7t79v5BS4lYYtLEggnZCZAijHLS1FQz0okkQWHASDsYX6d++4FIRQW/05OI+CEacjqgGGkj9exTT47EfbWWFliDU6+hqCcRHzLisazAVJr27LJTcTLAZeLmpAxyNHr2l9cXOA4J15ghpbquE2k/QVJTzMis5MWKRAiP0ZB0DeUoJMpPsoNm8MQofTgQ0jyuYab+nkhQqNQkDExniPRILXqp+J/XjfXg0k8oj2JNOJ4vGsQMagHTdGCfSoI1mxiCsKTmrxCPkERYmwxLJgR38eRl0qpWXKfi3p6X61d5HEVwBI7BGXDBBaiDG9AATYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucPADGckQ==</latexit><latexit sha1_base64="XfrD/QHGJK41b3JKTS6JtB16yRE=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVUmFBEulChbGItGH1ITKcd3WqmNHtoNUpf0EFn6FhQGEWBnZ+BucNAO0HMm6R+fcq+t7gohRpR3n2yqsrK6tbxQ3S1vbO7t79v5BS4lYYtLEggnZCZAijHLS1FQz0okkQWHASDsYX6d++4FIRQW/05OI+CEacjqgGGkj9exTT47EfbWWFliDU6+hqCcRHzLisazAVJr27LJTcTLAZeLmpAxyNHr2l9cXOA4J15ghpbquE2k/QVJTzMis5MWKRAiP0ZB0DeUoJMpPsoNm8MQofTgQ0jyuYab+nkhQqNQkDExniPRILXqp+J/XjfXg0k8oj2JNOJ4vGsQMagHTdGCfSoI1mxiCsKTmrxCPkERYmwxLJgR38eRl0qpWXKfi3p6X61d5HEVwBI7BGXDBBaiDG9AATYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucPADGckQ==</latexit><latexit sha1_base64="XfrD/QHGJK41b3JKTS6JtB16yRE=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVUmFBEulChbGItGH1ITKcd3WqmNHtoNUpf0EFn6FhQGEWBnZ+BucNAO0HMm6R+fcq+t7gohRpR3n2yqsrK6tbxQ3S1vbO7t79v5BS4lYYtLEggnZCZAijHLS1FQz0okkQWHASDsYX6d++4FIRQW/05OI+CEacjqgGGkj9exTT47EfbWWFliDU6+hqCcRHzLisazAVJr27LJTcTLAZeLmpAxyNHr2l9cXOA4J15ghpbquE2k/QVJTzMis5MWKRAiP0ZB0DeUoJMpPsoNm8MQofTgQ0jyuYab+nkhQqNQkDExniPRILXqp+J/XjfXg0k8oj2JNOJ4vGsQMagHTdGCfSoI1mxiCsKTmrxCPkERYmwxLJgR38eRl0qpWXKfi3p6X61d5HEVwBI7BGXDBBaiDG9AATYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucPADGckQ==</latexit><latexit sha1_base64="XfrD/QHGJK41b3JKTS6JtB16yRE=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVUmFBEulChbGItGH1ITKcd3WqmNHtoNUpf0EFn6FhQGEWBnZ+BucNAO0HMm6R+fcq+t7gohRpR3n2yqsrK6tbxQ3S1vbO7t79v5BS4lYYtLEggnZCZAijHLS1FQz0okkQWHASDsYX6d++4FIRQW/05OI+CEacjqgGGkj9exTT47EfbWWFliDU6+hqCcRHzLisazAVJr27LJTcTLAZeLmpAxyNHr2l9cXOA4J15ghpbquE2k/QVJTzMis5MWKRAiP0ZB0DeUoJMpPsoNm8MQofTgQ0jyuYab+nkhQqNQkDExniPRILXqp+J/XjfXg0k8oj2JNOJ4vGsQMagHTdGCfSoI1mxiCsKTmrxCPkERYmwxLJgR38eRl0qpWXKfi3p6X61d5HEVwBI7BGXDBBaiDG9AATYDBI3gGr+DNerJerHfrY95asPKZQ/AH1ucPADGckQ==</latexit>

| i = 1p
2 + 2

�
|""i � |00i+ |##i

 

<latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="k84kNplg9+Sk5VkNXMMx49XJUEk="></latexit><latexit sha1_base64="k84kNplg9+Sk5VkNXMMx49XJUEk="></latexit><latexit sha1_base64="Rbf4eFSQzaeMNbW4vrxt0J7JnPE="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit><latexit sha1_base64="hC/G0tInMkq+qhRlwGLQzkdL2Ew="></latexit>

[Fabbri, Howarth, Maurin, 24’]

See also Bell inequalities
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EW boson production at colliders

WW:

ZZ: WZ:

[Horodecki, Horodecki, Horodecki, Horodecki, 09’]
[Ashby-Pickering, Barr, Wierzchuca, ‘22]
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What’s the story for the Standard Model?
e+e� ! W+W�

<latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit>

Lower bound:

No symmetry around                 as in ttbar 

Entanglement is mostly present across 

the phase space

Zero entanglement at

✓ = ⇡/2
<latexit sha1_base64="HdUfdKMiR/dDKMG4D+GYVt/sOCM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSZF0ItQ9OKxgv2AJpTNdtMu3WyW3YlQSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFynBDXret1NYW9/Y3Cpul3Z29/YPyodHLZNmmrImTUWqOxExTHDJmshRsI7SjCSRYO1odDfz209MG57KRxwrFiZkIHnMKUErBQEOGZKbQPGLWq9c8areHO4q8XNSgRyNXvkr6Kc0S5hEKogxXd9TGE6IRk4Fm5aCzDBF6IgMWNdSSRJmwsn85ql7ZpW+G6falkR3rv6emJDEmHES2c6E4NAsezPxP6+bYXwdTrhUGTJJF4viTLiYurMA3D7XjKIYW0Ko5vZWlw6JJhRtTCUbgr/88ipp1aq+V/UfLiv12zyOIpzAKZyDD1dQh3toQBMoKHiGV3hzMufFeXc+Fq0FJ585hj9wPn8AWU+RNw==</latexit><latexit sha1_base64="HdUfdKMiR/dDKMG4D+GYVt/sOCM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSZF0ItQ9OKxgv2AJpTNdtMu3WyW3YlQSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFynBDXret1NYW9/Y3Cpul3Z29/YPyodHLZNmmrImTUWqOxExTHDJmshRsI7SjCSRYO1odDfz209MG57KRxwrFiZkIHnMKUErBQEOGZKbQPGLWq9c8areHO4q8XNSgRyNXvkr6Kc0S5hEKogxXd9TGE6IRk4Fm5aCzDBF6IgMWNdSSRJmwsn85ql7ZpW+G6falkR3rv6emJDEmHES2c6E4NAsezPxP6+bYXwdTrhUGTJJF4viTLiYurMA3D7XjKIYW0Ko5vZWlw6JJhRtTCUbgr/88ipp1aq+V/UfLiv12zyOIpzAKZyDD1dQh3toQBMoKHiGV3hzMufFeXc+Fq0FJ585hj9wPn8AWU+RNw==</latexit><latexit sha1_base64="HdUfdKMiR/dDKMG4D+GYVt/sOCM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSZF0ItQ9OKxgv2AJpTNdtMu3WyW3YlQSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFynBDXret1NYW9/Y3Cpul3Z29/YPyodHLZNmmrImTUWqOxExTHDJmshRsI7SjCSRYO1odDfz209MG57KRxwrFiZkIHnMKUErBQEOGZKbQPGLWq9c8areHO4q8XNSgRyNXvkr6Kc0S5hEKogxXd9TGE6IRk4Fm5aCzDBF6IgMWNdSSRJmwsn85ql7ZpW+G6falkR3rv6emJDEmHES2c6E4NAsezPxP6+bYXwdTrhUGTJJF4viTLiYurMA3D7XjKIYW0Ko5vZWlw6JJhRtTCUbgr/88ipp1aq+V/UfLiv12zyOIpzAKZyDD1dQh3toQBMoKHiGV3hzMufFeXc+Fq0FJ585hj9wPn8AWU+RNw==</latexit><latexit sha1_base64="HdUfdKMiR/dDKMG4D+GYVt/sOCM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSZF0ItQ9OKxgv2AJpTNdtMu3WyW3YlQSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFynBDXret1NYW9/Y3Cpul3Z29/YPyodHLZNmmrImTUWqOxExTHDJmshRsI7SjCSRYO1odDfz209MG57KRxwrFiZkIHnMKUErBQEOGZKbQPGLWq9c8areHO4q8XNSgRyNXvkr6Kc0S5hEKogxXd9TGE6IRk4Fm5aCzDBF6IgMWNdSSRJmwsn85ql7ZpW+G6falkR3rv6emJDEmHES2c6E4NAsezPxP6+bYXwdTrhUGTJJF4viTLiYurMA3D7XjKIYW0Ko5vZWlw6JJhRtTCUbgr/88ipp1aq+V/UfLiv12zyOIpzAKZyDD1dQh3toQBMoKHiGV3hzMufFeXc+Fq0FJ585hj9wPn8AWU+RNw==</latexit>

✓ = 0
<latexit sha1_base64="INIeYvmeUlF536syhCtjHiaT9Bc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwdZCG8pmO22XbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmhYkUhjzv2ymsrK6tbxQ3S1vbO7t75f2DpolTzbHBYxnrVsgMSqGwQYIkthKNLAolPoSjm6n/8ITaiFjd0zjBIGIDJfqCM7JSq0NDJHbldcsVr+rN4C4TPycVyFHvlr86vZinESrikhnT9r2EgoxpElzipNRJDSaMj9gA25YqFqEJstm9E/fEKj23H2tbityZ+nsiY5Ex4yi0nRGjoVn0puJ/Xjul/mWQCZWkhIrPF/VT6VLsTp93e0IjJzm2hHEt7K0uHzLNONmISjYEf/HlZdI8q/pe1b87r9Su8ziKcATHcAo+XEANbqEODeAg4Rle4c15dF6cd+dj3lpw8plD+APn8weYOY+p</latexit><latexit sha1_base64="INIeYvmeUlF536syhCtjHiaT9Bc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwdZCG8pmO22XbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmhYkUhjzv2ymsrK6tbxQ3S1vbO7t75f2DpolTzbHBYxnrVsgMSqGwQYIkthKNLAolPoSjm6n/8ITaiFjd0zjBIGIDJfqCM7JSq0NDJHbldcsVr+rN4C4TPycVyFHvlr86vZinESrikhnT9r2EgoxpElzipNRJDSaMj9gA25YqFqEJstm9E/fEKj23H2tbityZ+nsiY5Ex4yi0nRGjoVn0puJ/Xjul/mWQCZWkhIrPF/VT6VLsTp93e0IjJzm2hHEt7K0uHzLNONmISjYEf/HlZdI8q/pe1b87r9Su8ziKcATHcAo+XEANbqEODeAg4Rle4c15dF6cd+dj3lpw8plD+APn8weYOY+p</latexit><latexit sha1_base64="INIeYvmeUlF536syhCtjHiaT9Bc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwdZCG8pmO22XbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmhYkUhjzv2ymsrK6tbxQ3S1vbO7t75f2DpolTzbHBYxnrVsgMSqGwQYIkthKNLAolPoSjm6n/8ITaiFjd0zjBIGIDJfqCM7JSq0NDJHbldcsVr+rN4C4TPycVyFHvlr86vZinESrikhnT9r2EgoxpElzipNRJDSaMj9gA25YqFqEJstm9E/fEKj23H2tbityZ+nsiY5Ex4yi0nRGjoVn0puJ/Xjul/mWQCZWkhIrPF/VT6VLsTp93e0IjJzm2hHEt7K0uHzLNONmISjYEf/HlZdI8q/pe1b87r9Su8ziKcATHcAo+XEANbqEODeAg4Rle4c15dF6cd+dj3lpw8plD+APn8weYOY+p</latexit><latexit sha1_base64="INIeYvmeUlF536syhCtjHiaT9Bc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwdZCG8pmO22XbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmhYkUhjzv2ymsrK6tbxQ3S1vbO7t75f2DpolTzbHBYxnrVsgMSqGwQYIkthKNLAolPoSjm6n/8ITaiFjd0zjBIGIDJfqCM7JSq0NDJHbldcsVr+rN4C4TPycVyFHvlr86vZinESrikhnT9r2EgoxpElzipNRJDSaMj9gA25YqFqEJstm9E/fEKj23H2tbityZ+nsiY5Ex4yi0nRGjoVn0puJ/Xjul/mWQCZWkhIrPF/VT6VLsTp93e0IjJzm2hHEt7K0uHzLNONmISjYEf/HlZdI8q/pe1b87r9Su8ziKcATHcAo+XEANbqEODeAg4Rle4c15dF6cd+dj3lpw8plD+APn8weYOY+p</latexit>

High entanglement at central HE region

[Ashby-Pickering, Barr, Wierzchuca, ‘22]

[Aoude, Madge, Maltoni, Mantani, 23’]
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SMEFT entanglement deviations

O'WB
<latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit><latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit><latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit><latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit>

changes TGC coupling

OW
<latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit><latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit><latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit><latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit>

new Lorentz structure

e+e� ! W+W�
<latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit>

c'WB =
0.25

TeV2
<latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit>

c'W =
0.25

TeV2
<latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit><latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit><latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit><latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit>

c'WB =
0.25

TeV2
<latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit>

SM cW =
0.25

TeV2
<latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="McaQEniikkj12aZHNkk1LI477mg=">AAAB+nicbZDNS8MwGMbf+jnn1OpVD8EheCrtQPQiCF48TtgXrLWkWbqFJW1JUmGUXrz4r3jxoIh/iDf/G7OPg24+EHh4noQ37y/KOFPadb+ttfWNza3tyk51t7a3f2Af1joqzSWhbZLyVPYirChnCW1rpjntZZJiEXHajca30777SKViadLSk4wGAg8TFjOCtYlC+4SEXXSN/FhiUrhO46IsfClQi3YeGmVo113HnQmtGm9h6rBQM7S//EFKckETTThWqu+5mQ4KLDUjnJZVP1c0w2SMh7RvbIIFVUEx26JEZyYZoDiV5iQazdLfLwoslJqIyNwUWI/UcjcN/+v6uY6vgoIlWa5pQuaD4pwjnaIpEjRgkhLNJ8ZgIpn5KyIjbIBoA65qIHjLK6+aTsPxXMe7d6ECx3AK5+DBJdzAHTShDQSe4AXe4N16tl6tjzmuNWvB7Qj+yPr8AY1nlZA=</latexit><latexit sha1_base64="McaQEniikkj12aZHNkk1LI477mg=">AAAB+nicbZDNS8MwGMbf+jnn1OpVD8EheCrtQPQiCF48TtgXrLWkWbqFJW1JUmGUXrz4r3jxoIh/iDf/G7OPg24+EHh4noQ37y/KOFPadb+ttfWNza3tyk51t7a3f2Af1joqzSWhbZLyVPYirChnCW1rpjntZZJiEXHajca30777SKViadLSk4wGAg8TFjOCtYlC+4SEXXSN/FhiUrhO46IsfClQi3YeGmVo113HnQmtGm9h6rBQM7S//EFKckETTThWqu+5mQ4KLDUjnJZVP1c0w2SMh7RvbIIFVUEx26JEZyYZoDiV5iQazdLfLwoslJqIyNwUWI/UcjcN/+v6uY6vgoIlWa5pQuaD4pwjnaIpEjRgkhLNJ8ZgIpn5KyIjbIBoA65qIHjLK6+aTsPxXMe7d6ECx3AK5+DBJdzAHTShDQSe4AXe4N16tl6tjzmuNWvB7Qj+yPr8AY1nlZA=</latexit><latexit sha1_base64="GBh4GU2wKJO9lPL/4KYEi+aP9+4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVZgURDdC0Y3LCn1BG8NkOmmHziRhZiKUkI0bf8WNC0Xc+g/u/BunbRbaeuDC4Zx7ufeeIOFMaYS+rdLK6tr6RnmzsrW9s7tn7x+0VZxKQlsk5rHsBlhRziLa0kxz2k0kxSLgtBOMb6Z+54FKxeKoqScJ9QQeRixkBGsj+fYx8TvwCvZDiUmGnNp5nvWlgE3avq/lvl1FDpoBLhO3IFVQoOHbX/1BTFJBI004VqrnokR7GZaaEU7zSj9VNMFkjIe0Z2iEBVVeNvsih6dGGcAwlqYiDWfq74kMC6UmIjCdAuuRWvSm4n9eL9XhpZexKEk1jch8UZhyqGM4jQQOmKRE84khmEhmboVkhE0g2gRXMSG4iy8vk3bNcZHj3qFq/bqIowyOwAk4Ay64AHVwCxqgBQh4BM/gFbxZT9aL9W59zFtLVjFzCP7A+vwBCdKW/A==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit>

[Aoude, Madge, Maltoni, Mantani, 23’]
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SMEFT entanglement deviations

O'WB
<latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit><latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit><latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit><latexit sha1_base64="DPhhuwOfThWCfFpJixJ0/gBqU4c=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEVyURQZelbtxZwT6gCWEynbRDJw9mJoUS4sZfceNCEbf+hTv/xkmbhbYeuHA4517uvcdPOJPKsr6NldW19Y3NylZ1e2d3b988OOzIOBWEtknMY9HzsaScRbStmOK0lwiKQ5/Trj++KfzuhArJ4uhBTRPqhngYsYARrLTkmcdOiNWIYJ7d5V7mTLBIRgx1m7ln1qy6NQNaJnZJalCi5ZlfziAmaUgjRTiWsm9biXIzLBQjnOZVJ5U0wWSMh7SvaYRDKt1s9kGOzrQyQEEsdEUKzdTfExkOpZyGvu4s7pWLXiH+5/VTFVy7GYuSVNGIzBcFKUcqRkUcaMAEJYpPNcFEMH0rIiMsMFE6tKoOwV58eZl0Luq2VbfvL2uNZhlHBU7gFM7BhitowC20oA0EHuEZXuHNeDJejHfjY966YpQzR/AHxucPvpiXDg==</latexit>

changes TGC coupling

OW
<latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit><latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit><latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit><latexit sha1_base64="TZCK6Peu5UuydUh1DgaFs/z0AxA=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZdFN+6sYB/QhjCZTtqhk0mYmQg15EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n26qsrW9sblW3azu7e/t1++Cwq+JUEtohMY9lP8CKciZoRzPNaT+RFEcBp71gelP4vUcqFYvFg54l1IvwWLCQEayN5Nv1YYT1hGCe3eV+1st9u+E0nTnQKnFL0oASbd/+Go5ikkZUaMKxUgPXSbSXYakZ4TSvDVNFE0ymeEwHhgocUeVl8+A5OjXKCIWxNE9oNFd/b2Q4UmoWBWayiKmWvUL8zxukOrzyMiaSVFNBFofClCMdo6IFNGKSEs1nhmAimcmKyARLTLTpqmZKcJe/vEq6503Xabr3F43WdVlHFY7hBM7AhUtowS20oQMEUniGV3iznqwX6936WIxWrHLnCP7A+vwBMYeTbA==</latexit>

new Lorentz structure

e+e� ! W+W�
<latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit>

c'WB =
0.25

TeV2
<latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit>

c'W =
0.25

TeV2
<latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit><latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit><latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit><latexit sha1_base64="uA4JRCr6venL/UKg6bmhbZwD/fU=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0iKohuh6MZlhb6giWEynbRDJw9mJoUy5Cvc+CtuXCjiVtz5N07bLLT1wIXDOfdy7z1ByqiQtv1tlFZW19Y3ypuVre2d3T1z/6Atkoxj0sIJS3g3QIIwGpOWpJKRbsoJigJGOsHodup3xoQLmsRNOUmJF6FBTEOKkdSSb55hX7ljxNMhhZ38QeXwGrohR1jZVu0iV8rlEWyStrZqee6bVduyZ4DLxClIFRRo+OaX209wFpFYYoaE6Dl2Kj2FuKSYkbziZoKkCI/QgPQ0jVFEhKdmb+XwRCt9GCZcVyzhTP09oVAkxCQKdGeE5FAselPxP6+XyfDKUzROM0liPF8UZgzKBE4zgn3KCZZsognCnOpbIR4iHYrUSVZ0CM7iy8ukXbMc23Luz6v1myKOMjgCx+AUOOAS1MEdaIAWwOARPINX8GY8GS/Gu/Exby0Zxcwh+APj8wd78p7u</latexit>

c'WB =
0.25

TeV2
<latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit><latexit sha1_base64="veYLfc734J//Rv+4NRrxyFWFBFk=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZKi6EYodeOyQl/QxDCZTtqhkwczk0IZ8hdu/BU3LhRxqzv/xmmbhbYeuHA4517uvSdIGRXStr+N0tr6xuZWebuys7u3f2AeHnVEknFM2jhhCe8FSBBGY9KWVDLSSzlBUcBINxjfzvzuhHBBk7glpynxIjSMaUgxklryTQv7yp0gno4o7DbyB5XDG+iGHGFlW7XLXCmXR7BFOtqq5blvVm3LngOuEqcgVVCg6Ztf7iDBWURiiRkSou/YqfQU4pJiRvKKmwmSIjxGQ9LXNEYREZ6a/5XDM60MYJhwXbGEc/X3hEKRENMo0J0RkiOx7M3E/7x+JsNrT9E4zSSJ8WJRmDEoEzgLCQ4oJ1iyqSYIc6pvhXiEdChSR1nRITjLL6+STs1ybMu5v6jWG0UcZXACTsE5cMAVqIM70ARtgMEjeAav4M14Ml6Md+Nj0Voyiplj8AfG5w8SgJ86</latexit>

SM 

• small effect

• more ent. in central and backward HE 

me ! 0
<latexit sha1_base64="JMBRYmDyJi6OQdczp/NpSFhj8DM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LLoxmUF2wpNCJPJTTt08mBmopSQnRt/xY0LRdz6C+78G6dpFtp64MLhnHtn7j1+yplUlvVt1JaWV1bX6uuNjc2t7R1zd68nk0xQ6NKEJ+LOJxI4i6GrmOJwlwogkc+h74+vpn7/HoRkSXyrJim4ERnGLGSUKC155mHulI/kAoICRx44gg1HigiRPGCr8Mym1bJK4EViV6SJKnQ888sJEppFECvKiZQD20qVmxOhGOVQNJxMQkromAxhoGlMIpBuXq5Q4GOtBDhMhK5Y4VL9PZGTSMpJ5OvOiKiRnPem4n/eIFPhhZuzOM0UxHT2UZhxrBI8DQUHTABVfKIJoYLpXTEdEUGo0tE1dAj2/MmLpHfasq2WfXPWbF9WcdTRATpCJ8hG56iNrlEHdRFFj+gZvaI348l4Md6Nj1lrzahm9tEfGJ8/n9CZww==</latexit><latexit sha1_base64="JMBRYmDyJi6OQdczp/NpSFhj8DM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LLoxmUF2wpNCJPJTTt08mBmopSQnRt/xY0LRdz6C+78G6dpFtp64MLhnHtn7j1+yplUlvVt1JaWV1bX6uuNjc2t7R1zd68nk0xQ6NKEJ+LOJxI4i6GrmOJwlwogkc+h74+vpn7/HoRkSXyrJim4ERnGLGSUKC155mHulI/kAoICRx44gg1HigiRPGCr8Mym1bJK4EViV6SJKnQ888sJEppFECvKiZQD20qVmxOhGOVQNJxMQkromAxhoGlMIpBuXq5Q4GOtBDhMhK5Y4VL9PZGTSMpJ5OvOiKiRnPem4n/eIFPhhZuzOM0UxHT2UZhxrBI8DQUHTABVfKIJoYLpXTEdEUGo0tE1dAj2/MmLpHfasq2WfXPWbF9WcdTRATpCJ8hG56iNrlEHdRFFj+gZvaI348l4Md6Nj1lrzahm9tEfGJ8/n9CZww==</latexit><latexit sha1_base64="JMBRYmDyJi6OQdczp/NpSFhj8DM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LLoxmUF2wpNCJPJTTt08mBmopSQnRt/xY0LRdz6C+78G6dpFtp64MLhnHtn7j1+yplUlvVt1JaWV1bX6uuNjc2t7R1zd68nk0xQ6NKEJ+LOJxI4i6GrmOJwlwogkc+h74+vpn7/HoRkSXyrJim4ERnGLGSUKC155mHulI/kAoICRx44gg1HigiRPGCr8Mym1bJK4EViV6SJKnQ888sJEppFECvKiZQD20qVmxOhGOVQNJxMQkromAxhoGlMIpBuXq5Q4GOtBDhMhK5Y4VL9PZGTSMpJ5OvOiKiRnPem4n/eIFPhhZuzOM0UxHT2UZhxrBI8DQUHTABVfKIJoYLpXTEdEUGo0tE1dAj2/MmLpHfasq2WfXPWbF9WcdTRATpCJ8hG56iNrlEHdRFFj+gZvaI348l4Md6Nj1lrzahm9tEfGJ8/n9CZww==</latexit><latexit sha1_base64="JMBRYmDyJi6OQdczp/NpSFhj8DM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LLoxmUF2wpNCJPJTTt08mBmopSQnRt/xY0LRdz6C+78G6dpFtp64MLhnHtn7j1+yplUlvVt1JaWV1bX6uuNjc2t7R1zd68nk0xQ6NKEJ+LOJxI4i6GrmOJwlwogkc+h74+vpn7/HoRkSXyrJim4ERnGLGSUKC155mHulI/kAoICRx44gg1HigiRPGCr8Mym1bJK4EViV6SJKnQ888sJEppFECvKiZQD20qVmxOhGOVQNJxMQkromAxhoGlMIpBuXq5Q4GOtBDhMhK5Y4VL9PZGTSMpJ5OvOiKiRnPem4n/eIFPhhZuzOM0UxHT2UZhxrBI8DQUHTABVfKIJoYLpXTEdEUGo0tE1dAj2/MmLpHfasq2WfXPWbF9WcdTRATpCJ8hG56iNrlEHdRFFj+gZvaI348l4Md6Nj1lrzahm9tEfGJ8/n9CZww==</latexit>

cW =
0.25

TeV2
<latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="McaQEniikkj12aZHNkk1LI477mg=">AAAB+nicbZDNS8MwGMbf+jnn1OpVD8EheCrtQPQiCF48TtgXrLWkWbqFJW1JUmGUXrz4r3jxoIh/iDf/G7OPg24+EHh4noQ37y/KOFPadb+ttfWNza3tyk51t7a3f2Af1joqzSWhbZLyVPYirChnCW1rpjntZZJiEXHajca30777SKViadLSk4wGAg8TFjOCtYlC+4SEXXSN/FhiUrhO46IsfClQi3YeGmVo113HnQmtGm9h6rBQM7S//EFKckETTThWqu+5mQ4KLDUjnJZVP1c0w2SMh7RvbIIFVUEx26JEZyYZoDiV5iQazdLfLwoslJqIyNwUWI/UcjcN/+v6uY6vgoIlWa5pQuaD4pwjnaIpEjRgkhLNJ8ZgIpn5KyIjbIBoA65qIHjLK6+aTsPxXMe7d6ECx3AK5+DBJdzAHTShDQSe4AXe4N16tl6tjzmuNWvB7Qj+yPr8AY1nlZA=</latexit><latexit sha1_base64="McaQEniikkj12aZHNkk1LI477mg=">AAAB+nicbZDNS8MwGMbf+jnn1OpVD8EheCrtQPQiCF48TtgXrLWkWbqFJW1JUmGUXrz4r3jxoIh/iDf/G7OPg24+EHh4noQ37y/KOFPadb+ttfWNza3tyk51t7a3f2Af1joqzSWhbZLyVPYirChnCW1rpjntZZJiEXHajca30777SKViadLSk4wGAg8TFjOCtYlC+4SEXXSN/FhiUrhO46IsfClQi3YeGmVo113HnQmtGm9h6rBQM7S//EFKckETTThWqu+5mQ4KLDUjnJZVP1c0w2SMh7RvbIIFVUEx26JEZyYZoDiV5iQazdLfLwoslJqIyNwUWI/UcjcN/+v6uY6vgoIlWa5pQuaD4pwjnaIpEjRgkhLNJ8ZgIpn5KyIjbIBoA65qIHjLK6+aTsPxXMe7d6ECx3AK5+DBJdzAHTShDQSe4AXe4N16tl6tjzmuNWvB7Qj+yPr8AY1nlZA=</latexit><latexit sha1_base64="GBh4GU2wKJO9lPL/4KYEi+aP9+4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVZgURDdC0Y3LCn1BG8NkOmmHziRhZiKUkI0bf8WNC0Xc+g/u/BunbRbaeuDC4Zx7ufeeIOFMaYS+rdLK6tr6RnmzsrW9s7tn7x+0VZxKQlsk5rHsBlhRziLa0kxz2k0kxSLgtBOMb6Z+54FKxeKoqScJ9QQeRixkBGsj+fYx8TvwCvZDiUmGnNp5nvWlgE3avq/lvl1FDpoBLhO3IFVQoOHbX/1BTFJBI004VqrnokR7GZaaEU7zSj9VNMFkjIe0Z2iEBVVeNvsih6dGGcAwlqYiDWfq74kMC6UmIjCdAuuRWvSm4n9eL9XhpZexKEk1jch8UZhyqGM4jQQOmKRE84khmEhmboVkhE0g2gRXMSG4iy8vk3bNcZHj3qFq/bqIowyOwAk4Ay64AHVwCxqgBQh4BM/gFbxZT9aL9W59zFtLVjFzCP7A+vwBCdKW/A==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit><latexit sha1_base64="6w/FdcRtBYKIu2SEpaFdZodwr58=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4CklRdCMU3bis0Bc0MUymk3bozCTMTIQSunHjr7hxoYhb/8Gdf+O0zUJbD1w4nHMv994TpYwq7brf1tLyyuraemmjvLm1vbNr7+23VJJJTJo4YYnsREgRRgVpaqoZ6aSSIB4x0o6GNxO//UCkoolo6FFKAo76gsYUI22k0D7CYRteQT+WCOeuUz0f577ksEFa99VxaFdcx50CLhKvIBVQoB7aX34vwRknQmOGlOp6bqqDHElNMSPjsp8pkiI8RH3SNVQgTlSQT78YwxOj9GCcSFNCw6n6eyJHXKkRj0wnR3qg5r2J+J/XzXR8GeRUpJkmAs8WxRmDOoGTSGCPSoI1GxmCsKTmVogHyASiTXBlE4I3//IiaVUdz3W8u7NK7bqIowQOwTE4BR64ADVwC+qgCTB4BM/gFbxZT9aL9W59zFqXrGLmAPyB9fkDCxKXAA==</latexit>

[Aoude, Madge, Maltoni, Mantani, 23’]
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SMEFT entanglement deviations: Central region

linear+squared dim-6 Linear dim-6

mWW = 500GeV cos ✓ = 0
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SMEFT entanglement deviations: Central region

linear+squared dim-6 Linear dim-6

mWW = 500GeV cos ✓ = 0
<latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="t+8Ij7yXj6MhO39bm9IcqIfMD48=">AAACCnicbZDLSgMxFIbPeLfeqls3wSK4kJIRRDeC4EKXCvYCnVIy6WkbmrmYnBHL0Jdw46u4caGID+DOtzGtXWjrD4GP/084OX+YamWJ8y9vbn5hcWl5ZbWwtr6xuVXcXq/aJDMSKzLRiamHwqJWMVZIkcZ6alBEocZa2L8Y5bV7NFYl8S0NUmxGohurjpKCnNUqHkatvFYbsjN2zHlwyALCB8ovsToM7jLRZoFMbEA9JMHOeKtY4mU+FpsFfwIlmOi6VfwM2onMIoxJamFtw+cpNXNhSEmNw0KQWUyF7IsuNhzGIkLbzMdbDdm+c9qskxh3YmJj9/eLXETWDqLQ3YwE9ex0NjL/yxoZdU6buYrTjDCWP4M6mWaUsFFFrK0MStIDB0Ia5f7KZE8YIckVWXAl+NMrz0L1qOzzsn/DYQV2YQ8OwIcTOIcruIYKSHiEZ3iFN+/Je/Hef+qa8ya97cAfeR/fM4Ob8Q==</latexit><latexit sha1_base64="t+8Ij7yXj6MhO39bm9IcqIfMD48=">AAACCnicbZDLSgMxFIbPeLfeqls3wSK4kJIRRDeC4EKXCvYCnVIy6WkbmrmYnBHL0Jdw46u4caGID+DOtzGtXWjrD4GP/084OX+YamWJ8y9vbn5hcWl5ZbWwtr6xuVXcXq/aJDMSKzLRiamHwqJWMVZIkcZ6alBEocZa2L8Y5bV7NFYl8S0NUmxGohurjpKCnNUqHkatvFYbsjN2zHlwyALCB8ovsToM7jLRZoFMbEA9JMHOeKtY4mU+FpsFfwIlmOi6VfwM2onMIoxJamFtw+cpNXNhSEmNw0KQWUyF7IsuNhzGIkLbzMdbDdm+c9qskxh3YmJj9/eLXETWDqLQ3YwE9ex0NjL/yxoZdU6buYrTjDCWP4M6mWaUsFFFrK0MStIDB0Ia5f7KZE8YIckVWXAl+NMrz0L1qOzzsn/DYQV2YQ8OwIcTOIcruIYKSHiEZ3iFN+/Je/Hef+qa8ya97cAfeR/fM4Ob8Q==</latexit><latexit sha1_base64="BH6sZWRSyhs/d1S+eUAnFfB9ocU=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBA8SJgVRC+C6EGPEcwDskuYnXTM4OzDmV4xLPkJL/6KFw+KeBW8+TdOkj1oYkFDUdVNd1eQKGmQsW9nZnZufmGxsFRcXlldWy9tbNZNnGoBNRGrWDcDbkDJCGooUUEz0cDDQEEjuD0f+o170EbG0TX2E/BDfhPJrhQcrdQu7YftrNEY0BN6yJi3Tz2EB8wuoD7w7lLeoZ6IjYc9QE5PWLtUZhU2Ap0mbk7KJEe1XfryOrFIQ4hQKG5My2UJ+hnXKIWCQdFLDSRc3PIbaFka8RCMn42+GtBdq3RoN9a2IqQj9fdExkNj+mFgO0OOPTPpDcX/vFaK3WM/k1GSIkRivKibKooxHUZEO1KDQNW3hAst7a1U9LjmAm2QRRuCO/nyNKkfVFxWca9Y+fQsj6NAtskO2SMuOSKn5JJUSY0I8kieySt5c56cF+fd+Ri3zjj5zBb5A+fzB/PanW0=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit><latexit sha1_base64="LZoXVJP5kOmLtn3Om6VqumI5gVc=">AAACFXicbVDJSgNBEO1xN25Rj14ag+BBQo8oegmIHvQYwSyQGYaeTsU09ix214hhyE948Ve8eFDEq+DNv7GzHNT4oODxXhVV9cJUSYOMfTlT0zOzc/MLi4Wl5ZXVteL6Rt0kmRZQE4lKdDPkBpSMoYYSFTRTDTwKFTTCm7OB37gDbWQSX2EvBT/i17HsSMHRSkFxLwryRqNPK/SQMW+Pegj3mJ9Dve/dZrxNPZEYD7uAnFZYUCyxMhuCThJ3TEpkjGpQ/PTaicgiiFEobkzLZSn6OdcohYJ+wcsMpFzc8GtoWRrzCIyfD7/q0x2rtGkn0bZipEP150TOI2N6UWg7I45d89cbiP95rQw7x34u4zRDiMVoUSdTFBM6iIi2pQaBqmcJF1raW6nocs0F2iALNgT378uTpL5fdlnZvTwonZyO41ggW2Sb7BKXHJETckGqpEYEeSBP5IW8Oo/Os/PmvI9ap5zxzCb5BefjG/UanXE=</latexit>

�Ã
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Growing subfield: many new directions

Entanglement in flavour space/

       Momenta space

Multipartite entanglement

Symmetries from Entanglement

Beyond Quantum Mechanics

Bell Inequalities

Quantum Simulations in HEP
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[Sakurai, Spannowsky 23’]

[Bernal, Casas, Moreno 23’]

[Bernal 24’]

[J. A. Aguilar-Saavedra 24’]

Post decay

[Beane, Kaplan, Klco, Savage '18]

[Beane, Farrell ’21]
[Low, Mehen 21’] [Liu, Low, Mehen, ’21]
…[Carena, Low, Wagner, Xiao, ’24]

[Thaler, Trifinopoulos, ’24]

[Cheung, He, Sivaramakrishnan 24’]

Recent Review [Barr, Fabbrichesi, Floreanini, Gabrielli and Marzola  24’]

[Eckestein]

[many refs!]

*not a complete list!

[Aoude, Elor, Remen, Sumensari, 24’]
[Low, Yin 24’]
[Duaso Pueyo, Goodhew, McCulloch, Pajer  24’]

[many refs!]

[Gustafson, Prestel, Spannowky, Williams, ’22]



Conclusions

• Entanglement (Quantum Information) in High Energy Physics is cool! 


• SM in ttbar has high entanglement at threshold and high-pT 


• SMEFT typically decreases the amount of entanglement


• Recent experimental results appeared this year!


• Synergies between HEP and QIS


• Useful to probe/constrain new physics


• New interpretation for a spin correlations subset
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Tack!
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Density matrix and helicity-basis

Helicity basis:

Phase-space parametrized by: �2 = (1� 4m2
t/ŝ) and

✓

k̂

p̂
n̂

To expand in this basis, e.g.

Cnn = tr[Cij ⌦ ]

<latexit sha1_base64="B/xOdshR5VjfJPoP7+n6BzlfCOs=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2AJpTNdtMu3WzC7kSopX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYWV1b3yhulra2d3b3yvsHTZNkmvEGS2Si2yE1XArFGyhQ8naqOY1DyVvh8Hbqtx65NiJRDzhKeRDTvhKRYBSt5D9d+ywxPg440m654lbdGcgy8XJSgRz1bvnL7yUsi7lCJqkxHc9NMRhTjYJJPin5meEpZUPa5x1LFY25CcazmyfkxCo9EiXalkIyU39PjGlszCgObWdMcWAWvan4n9fJMLoKxkKlGXLF5ouiTBJMyDQA0hOaM5QjSyjTwt5K2IBqytDGVLIheIsvL5PmWdW7qJ7fn1dqN3kcRTiCYzgFDy6hBndQhwYwSOEZXuHNyZwX5935mLcWnHzmEP7A+fwBJfGRxQ==</latexit>

z = cos ✓
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SMEFT R-matrix 

The R-matrix coefficients where

RSM ⇠ MSMM†SM
<latexit sha1_base64="mQZwtpMsHWNJ58RqxkrJv8iaNkA=">AAACKHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdGfRjZtCffQBTSyTySQdOpOEmYlQQj/Hjb/iRkSRbv0SJ20QWz1w4XDOvdx7j5cwKpVlTYzS0vLK6lp5vbKxubW9Y+7utWWcCkxaOGax6HpIEkYj0lJUMdJNBEHcY6TjDa9yv/NIhKRxdK9GCXE5CiMaUIyUlvrmxe1D5ggO7xpj6EjKocORGmDEssb4x5nXfBSGRBRW36xaNWsK+JfYBamCAs2++eb4MU45iRRmSMqebSXKzZBQFDMyrjipJAnCQxSSnqYR4kS62fTRMTzSig+DWOiKFJyqvycyxKUccU935ifLRS8X//N6qQrO3YxGSapIhGeLgpRBFcM8NehTQbBiI00QFlTfCvEACYSVzraiQ7AXX/5L2ic126rZN6fV+mURRxkcgENwDGxwBurgGjRBC2DwBF7AO/gwno1X49OYzFpLRjGzD+ZgfH0DwbinBw==</latexit><latexit sha1_base64="mQZwtpMsHWNJ58RqxkrJv8iaNkA=">AAACKHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdGfRjZtCffQBTSyTySQdOpOEmYlQQj/Hjb/iRkSRbv0SJ20QWz1w4XDOvdx7j5cwKpVlTYzS0vLK6lp5vbKxubW9Y+7utWWcCkxaOGax6HpIEkYj0lJUMdJNBEHcY6TjDa9yv/NIhKRxdK9GCXE5CiMaUIyUlvrmxe1D5ggO7xpj6EjKocORGmDEssb4x5nXfBSGRBRW36xaNWsK+JfYBamCAs2++eb4MU45iRRmSMqebSXKzZBQFDMyrjipJAnCQxSSnqYR4kS62fTRMTzSig+DWOiKFJyqvycyxKUccU935ifLRS8X//N6qQrO3YxGSapIhGeLgpRBFcM8NehTQbBiI00QFlTfCvEACYSVzraiQ7AXX/5L2ic126rZN6fV+mURRxkcgENwDGxwBurgGjRBC2DwBF7AO/gwno1X49OYzFpLRjGzD+ZgfH0DwbinBw==</latexit><latexit sha1_base64="mQZwtpMsHWNJ58RqxkrJv8iaNkA=">AAACKHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdGfRjZtCffQBTSyTySQdOpOEmYlQQj/Hjb/iRkSRbv0SJ20QWz1w4XDOvdx7j5cwKpVlTYzS0vLK6lp5vbKxubW9Y+7utWWcCkxaOGax6HpIEkYj0lJUMdJNBEHcY6TjDa9yv/NIhKRxdK9GCXE5CiMaUIyUlvrmxe1D5ggO7xpj6EjKocORGmDEssb4x5nXfBSGRBRW36xaNWsK+JfYBamCAs2++eb4MU45iRRmSMqebSXKzZBQFDMyrjipJAnCQxSSnqYR4kS62fTRMTzSig+DWOiKFJyqvycyxKUccU935ifLRS8X//N6qQrO3YxGSapIhGeLgpRBFcM8NehTQbBiI00QFlTfCvEACYSVzraiQ7AXX/5L2ic126rZN6fV+mURRxkcgENwDGxwBurgGjRBC2DwBF7AO/gwno1X49OYzFpLRjGzD+ZgfH0DwbinBw==</latexit><latexit sha1_base64="mQZwtpMsHWNJ58RqxkrJv8iaNkA=">AAACKHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdGfRjZtCffQBTSyTySQdOpOEmYlQQj/Hjb/iRkSRbv0SJ20QWz1w4XDOvdx7j5cwKpVlTYzS0vLK6lp5vbKxubW9Y+7utWWcCkxaOGax6HpIEkYj0lJUMdJNBEHcY6TjDa9yv/NIhKRxdK9GCXE5CiMaUIyUlvrmxe1D5ggO7xpj6EjKocORGmDEssb4x5nXfBSGRBRW36xaNWsK+JfYBamCAs2++eb4MU45iRRmSMqebSXKzZBQFDMyrjipJAnCQxSSnqYR4kS62fTRMTzSig+DWOiKFJyqvycyxKUccU935ifLRS8X//N6qQrO3YxGSapIhGeLgpRBFcM8NehTQbBiI00QFlTfCvEACYSVzraiQ7AXX/5L2ic126rZN6fV+mURRxkcgENwDGxwBurgGjRBC2DwBF7AO/gwno1X49OYzFpLRjGzD+ZgfH0DwbinBw==</latexit>

REFT,(1) ⇠ MSMM†(d6)
<latexit sha1_base64="m4Y7dhmeP8ZAiMHgYR6F/m4XpI0="></latexit><latexit sha1_base64="m4Y7dhmeP8ZAiMHgYR6F/m4XpI0="></latexit><latexit sha1_base64="m4Y7dhmeP8ZAiMHgYR6F/m4XpI0="></latexit><latexit sha1_base64="m4Y7dhmeP8ZAiMHgYR6F/m4XpI0="></latexit>

REFT,(2) ⇠ M(d6)M†(d6)
<latexit sha1_base64="Ii1LKEKQHBT6iyBA0h/v18/7gf4="></latexit><latexit sha1_base64="Ii1LKEKQHBT6iyBA0h/v18/7gf4="></latexit><latexit sha1_base64="Ii1LKEKQHBT6iyBA0h/v18/7gf4="></latexit><latexit sha1_base64="Ii1LKEKQHBT6iyBA0h/v18/7gf4="></latexit>

At O(⇤�2)
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SMEFT entanglement: gg-initiated

gg-initiated at threshold

linear interference exactly cancel, maximally entangled state unchanged 

OtG,OG,O'G

�2 = 0, 8✓

quadratics vanish forOtG,OG,O'G and decreases for OtG,OG,O'G

contributesonly

gg-initiated at high-E: �2 ! 1 : EFT not valid but

linear interference: sign dependent

quadratics always decreases

[Aoude, Madge, 

Maltoni, Mantani, 22’]
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SMEFT entanglement: qq-initiated

qq-initiated at threshold

no contributions for linear and quad

OtG,OG,O'G

�2 = 0, 8✓

and 4F contributesonly

qq-initiated at high-E:

sign dependent for linear and quadratics always decreases 

everything gets more involved for pp 

[Aoude, Madge, 

Maltoni, Mantani, 22’]
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Threshold effects (“topponium”)
[Kiyo, Kuhn, Moch, Steinhause, Uwer, 09’]
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However, we can define lower and upper bounds

Lower:

Upper:

Concurrence Bounds for qutrits

For a pure state: P (⇢) = tr⇢2 = 1
<latexit sha1_base64="r7r/d6aaFAejDIxaaJv3nmVTFYk=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiRF0E2h6MZlBfuAJpbJdNIOnTyYuRFL6MqNv+LGhSJu/QZ3/o2TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqSiRlDVpJCLZ8YhigoesCRwE68SSkcATrO2NrjK/fc+k4lF4C+OYuQEZhNznlICWeuZRo+zIYXSKa9gB9gApyAnOlLsqrtk9s2RVrCnwIrFzUkI5Gj3zy+lHNAlYCFQQpbq2FYObEgmcCjYpOoliMaEjMmBdTUMSMOWm0zcm+EQrfexHUlcIeKr+nkhJoNQ48HRnQGCo5r1M/M/rJuBfuCkP4wRYSGeL/ERgiHCWCe5zySiIsSaESq5vxXRIJKGgkyvqEOz5lxdJq1qxrYp9c1aqX+ZxFNAhOkZlZKNzVEfXqIGaiKJH9Ixe0ZvxZLwY78bHrHXJyGcO0B8Ynz/c4Zdy</latexit><latexit sha1_base64="r7r/d6aaFAejDIxaaJv3nmVTFYk=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiRF0E2h6MZlBfuAJpbJdNIOnTyYuRFL6MqNv+LGhSJu/QZ3/o2TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqSiRlDVpJCLZ8YhigoesCRwE68SSkcATrO2NrjK/fc+k4lF4C+OYuQEZhNznlICWeuZRo+zIYXSKa9gB9gApyAnOlLsqrtk9s2RVrCnwIrFzUkI5Gj3zy+lHNAlYCFQQpbq2FYObEgmcCjYpOoliMaEjMmBdTUMSMOWm0zcm+EQrfexHUlcIeKr+nkhJoNQ48HRnQGCo5r1M/M/rJuBfuCkP4wRYSGeL/ERgiHCWCe5zySiIsSaESq5vxXRIJKGgkyvqEOz5lxdJq1qxrYp9c1aqX+ZxFNAhOkZlZKNzVEfXqIGaiKJH9Ixe0ZvxZLwY78bHrHXJyGcO0B8Ynz/c4Zdy</latexit><latexit sha1_base64="r7r/d6aaFAejDIxaaJv3nmVTFYk=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiRF0E2h6MZlBfuAJpbJdNIOnTyYuRFL6MqNv+LGhSJu/QZ3/o2TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqSiRlDVpJCLZ8YhigoesCRwE68SSkcATrO2NrjK/fc+k4lF4C+OYuQEZhNznlICWeuZRo+zIYXSKa9gB9gApyAnOlLsqrtk9s2RVrCnwIrFzUkI5Gj3zy+lHNAlYCFQQpbq2FYObEgmcCjYpOoliMaEjMmBdTUMSMOWm0zcm+EQrfexHUlcIeKr+nkhJoNQ48HRnQGCo5r1M/M/rJuBfuCkP4wRYSGeL/ERgiHCWCe5zySiIsSaESq5vxXRIJKGgkyvqEOz5lxdJq1qxrYp9c1aqX+ZxFNAhOkZlZKNzVEfXqIGaiKJH9Ixe0ZvxZLwY78bHrHXJyGcO0B8Ynz/c4Zdy</latexit><latexit sha1_base64="r7r/d6aaFAejDIxaaJv3nmVTFYk=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiRF0E2h6MZlBfuAJpbJdNIOnTyYuRFL6MqNv+LGhSJu/QZ3/o2TNgttPXDhcM693HuPFwuuwLK+jaXlldW19cJGcXNre2fX3NtvqSiRlDVpJCLZ8YhigoesCRwE68SSkcATrO2NrjK/fc+k4lF4C+OYuQEZhNznlICWeuZRo+zIYXSKa9gB9gApyAnOlLsqrtk9s2RVrCnwIrFzUkI5Gj3zy+lHNAlYCFQQpbq2FYObEgmcCjYpOoliMaEjMmBdTUMSMOWm0zcm+EQrfexHUlcIeKr+nkhJoNQ48HRnQGCo5r1M/M/rJuBfuCkP4wRYSGeL/ERgiHCWCe5zySiIsSaESq5vxXRIJKGgkyvqEOz5lxdJq1qxrYp9c1aqX+ZxFNAhOkZlZKNzVEfXqIGaiKJH9Ixe0ZvxZLwY78bHrHXJyGcO0B8Ynz/c4Zdy</latexit>

CLB(⇢) = C(⇢) = CUB(⇢)
<latexit sha1_base64="h9hYic8XRYq6j7N3qJWuIsPS3FM=">AAACNXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuhtBsXXVQwbaEJYTKdtEMnD2YmQgn5KTf+hytduFDErb/gpI2irQcGDuecy9x7vJhRIQ3jWSutrK6tb5Q3K1vbO7t7+v5BV0QJx8TCEYt430OCMBoSS1LJSD/mBAUeIz1v0sr93h3hgkbhrZzGxAnQKKQ+xUgqydXbdoDkGCOWtjI3tXkA282sZvNxdAqv4C/zW1vKWz956OpVo27MAJeJWZAqKNBx9Ud7GOEkIKHEDAkxMI1YOinikmJGsoqdCBIjPEEjMlA0RAERTjq7OoMnShlCP+LqhRLO1N8TKQqEmAaeSuY7i0UvF//zBon0L52UhnEiSYjnH/kJgzKCeYVwSDnBkk0VQZhTtSvEY8QRlqroiirBXDx5mXTP6qZRN2/Oq41mUUcZHIFjUAMmuAANcA06wAIY3IMn8AretAftRXvXPubRklbMHII/0D6/AFFfqns=</latexit><latexit sha1_base64="h9hYic8XRYq6j7N3qJWuIsPS3FM=">AAACNXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuhtBsXXVQwbaEJYTKdtEMnD2YmQgn5KTf+hytduFDErb/gpI2irQcGDuecy9x7vJhRIQ3jWSutrK6tb5Q3K1vbO7t7+v5BV0QJx8TCEYt430OCMBoSS1LJSD/mBAUeIz1v0sr93h3hgkbhrZzGxAnQKKQ+xUgqydXbdoDkGCOWtjI3tXkA282sZvNxdAqv4C/zW1vKWz956OpVo27MAJeJWZAqKNBx9Ud7GOEkIKHEDAkxMI1YOinikmJGsoqdCBIjPEEjMlA0RAERTjq7OoMnShlCP+LqhRLO1N8TKQqEmAaeSuY7i0UvF//zBon0L52UhnEiSYjnH/kJgzKCeYVwSDnBkk0VQZhTtSvEY8QRlqroiirBXDx5mXTP6qZRN2/Oq41mUUcZHIFjUAMmuAANcA06wAIY3IMn8AretAftRXvXPubRklbMHII/0D6/AFFfqns=</latexit><latexit sha1_base64="h9hYic8XRYq6j7N3qJWuIsPS3FM=">AAACNXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuhtBsXXVQwbaEJYTKdtEMnD2YmQgn5KTf+hytduFDErb/gpI2irQcGDuecy9x7vJhRIQ3jWSutrK6tb5Q3K1vbO7t7+v5BV0QJx8TCEYt430OCMBoSS1LJSD/mBAUeIz1v0sr93h3hgkbhrZzGxAnQKKQ+xUgqydXbdoDkGCOWtjI3tXkA282sZvNxdAqv4C/zW1vKWz956OpVo27MAJeJWZAqKNBx9Ud7GOEkIKHEDAkxMI1YOinikmJGsoqdCBIjPEEjMlA0RAERTjq7OoMnShlCP+LqhRLO1N8TKQqEmAaeSuY7i0UvF//zBon0L52UhnEiSYjnH/kJgzKCeYVwSDnBkk0VQZhTtSvEY8QRlqroiirBXDx5mXTP6qZRN2/Oq41mUUcZHIFjUAMmuAANcA06wAIY3IMn8AretAftRXvXPubRklbMHII/0D6/AFFfqns=</latexit><latexit sha1_base64="h9hYic8XRYq6j7N3qJWuIsPS3FM=">AAACNXicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuhtBsXXVQwbaEJYTKdtEMnD2YmQgn5KTf+hytduFDErb/gpI2irQcGDuecy9x7vJhRIQ3jWSutrK6tb5Q3K1vbO7t7+v5BV0QJx8TCEYt430OCMBoSS1LJSD/mBAUeIz1v0sr93h3hgkbhrZzGxAnQKKQ+xUgqydXbdoDkGCOWtjI3tXkA282sZvNxdAqv4C/zW1vKWz956OpVo27MAJeJWZAqKNBx9Ud7GOEkIKHEDAkxMI1YOinikmJGsoqdCBIjPEEjMlA0RAERTjq7OoMnShlCP+LqhRLO1N8TKQqEmAaeSuY7i0UvF//zBon0L52UhnEiSYjnH/kJgzKCeYVwSDnBkk0VQZhTtSvEY8QRlqroiirBXDx5mXTP6qZRN2/Oq41mUUcZHIFjUAMmuAANcA06wAIY3IMn8AretAftRXvXPubRklbMHII/0D6/AFFfqns=</latexit>
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Perturbative Unitarity and Entanglement
The density matrix (and angular observables) are sensitive to new directions

e+e� ! W+W�
<latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit>

OW
<latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit><latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit><latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit><latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit>
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Perturbative Unitarity and Entanglement

e+e� ! W+W�
<latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit><latexit sha1_base64="uwHAk3AUasF34IO5eVU2M3W84XQ=">AAACAnicbVBNS8NAEN34WetX1JN4WSyCUFoSEfRY9OKxgm0KbVI220m7dPPB7kYpoXjxr3jxoIhXf4U3/43bNgdtfTDweG+GmXl+wplUlvVtLC2vrK6tFzaKm1vbO7vm3n5Txqmg0KAxj0XLJxI4i6ChmOLQSgSQ0Ofg+MPrie/cg5Asju7UKAE3JP2IBYwSpaWueQheGbwK7gjWHygiRPyAHa/seJWuWbKq1hR4kdg5KaEc9a751enFNA0hUpQTKdu2lSg3I0IxymFc7KQSEkKHpA9tTSMSgnSz6QtjfKKVHg5ioStSeKr+nshIKOUo9HVnSNRAznsT8T+vnarg0s1YlKQKIjpbFKQcqxhP8sA9JoAqPtKEUMH0rZgOiCBU6dSKOgR7/uVF0jyr2lbVvj0v1a7yOAroCB2jU2SjC1RDN6iOGoiiR/SMXtGb8WS8GO/Gx6x1ychnDtAfGJ8/csKWKg==</latexit>

Ã(OW ) ⇠ 0
<latexit sha1_base64="ZKY5u4ls7kUF2Y3UQjqDG54luTI=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoigi6rbtxZwT6gCWEymbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o2TNgttPXDhcM693HuPnzAqlWV9G5Wl5ZXVtep6bWNza3vH3N3ryjgVmHRwzGLR95EkjEako6hipJ8IgrjPSM8fXxd+74EISePoXk0S4nI0jGhIMVJa8sxDR1EWkOwybzgcqRFGLLvNvd4JdCTl0PLMutW0poCLxC5JHZRoe+aXE8Q45SRSmCEpB7aVKDdDQlHMSF5zUkkShMdoSAaaRogT6WbTR3J4rJUAhrHQFSk4VX9PZIhLOeG+7iyOlfNeIf7nDVIVXrgZjZJUkQjPFoUpgyqGRSowoIJgxSaaICyovhXiERIIK51dTYdgz7+8SLqnTdtq2ndn9dZVGUcVHIAj0AA2OActcAPaoAMweATP4BW8GU/Gi/FufMxaK0Y5sw/+wPj8AcFGmSE=</latexit><latexit sha1_base64="ZKY5u4ls7kUF2Y3UQjqDG54luTI=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoigi6rbtxZwT6gCWEymbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o2TNgttPXDhcM693HuPnzAqlWV9G5Wl5ZXVtep6bWNza3vH3N3ryjgVmHRwzGLR95EkjEako6hipJ8IgrjPSM8fXxd+74EISePoXk0S4nI0jGhIMVJa8sxDR1EWkOwybzgcqRFGLLvNvd4JdCTl0PLMutW0poCLxC5JHZRoe+aXE8Q45SRSmCEpB7aVKDdDQlHMSF5zUkkShMdoSAaaRogT6WbTR3J4rJUAhrHQFSk4VX9PZIhLOeG+7iyOlfNeIf7nDVIVXrgZjZJUkQjPFoUpgyqGRSowoIJgxSaaICyovhXiERIIK51dTYdgz7+8SLqnTdtq2ndn9dZVGUcVHIAj0AA2OActcAPaoAMweATP4BW8GU/Gi/FufMxaK0Y5sw/+wPj8AcFGmSE=</latexit><latexit sha1_base64="ZKY5u4ls7kUF2Y3UQjqDG54luTI=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoigi6rbtxZwT6gCWEymbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o2TNgttPXDhcM693HuPnzAqlWV9G5Wl5ZXVtep6bWNza3vH3N3ryjgVmHRwzGLR95EkjEako6hipJ8IgrjPSM8fXxd+74EISePoXk0S4nI0jGhIMVJa8sxDR1EWkOwybzgcqRFGLLvNvd4JdCTl0PLMutW0poCLxC5JHZRoe+aXE8Q45SRSmCEpB7aVKDdDQlHMSF5zUkkShMdoSAaaRogT6WbTR3J4rJUAhrHQFSk4VX9PZIhLOeG+7iyOlfNeIf7nDVIVXrgZjZJUkQjPFoUpgyqGRSowoIJgxSaaICyovhXiERIIK51dTYdgz7+8SLqnTdtq2ndn9dZVGUcVHIAj0AA2OActcAPaoAMweATP4BW8GU/Gi/FufMxaK0Y5sw/+wPj8AcFGmSE=</latexit><latexit sha1_base64="ZKY5u4ls7kUF2Y3UQjqDG54luTI=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahbkoigi6rbtxZwT6gCWEymbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o2TNgttPXDhcM693HuPnzAqlWV9G5Wl5ZXVtep6bWNza3vH3N3ryjgVmHRwzGLR95EkjEako6hipJ8IgrjPSM8fXxd+74EISePoXk0S4nI0jGhIMVJa8sxDR1EWkOwybzgcqRFGLLvNvd4JdCTl0PLMutW0poCLxC5JHZRoe+aXE8Q45SRSmCEpB7aVKDdDQlHMSF5zUkkShMdoSAaaRogT6WbTR3J4rJUAhrHQFSk4VX9PZIhLOeG+7iyOlfNeIf7nDVIVXrgZjZJUkQjPFoUpgyqGRSowoIJgxSaaICyovhXiERIIK51dTYdgz7+8SLqnTdtq2ndn9dZVGUcVHIAj0AA2OActcAPaoAMweATP4BW8GU/Gi/FufMxaK0Y5sw/+wPj8AcFGmSE=</latexit>

Cross-sectionNo interference!

The density matrix (and angular observables) are sensitive to new directions

OW
<latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit><latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit><latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit><latexit sha1_base64="62N0RE8pwTm86R++aL9y8iga6FM=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3dWsA9oh5JJ0zY0kxmTO4Uy9DvcuFDErR/jzr8x085CWw8EDufcyz05QSyFQdf9dgpr6xubW8Xt0s7u3v5B+fCoaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY32Z+a8K1EZF6xGnM/ZAOlRgIRtFKfjekOGJUpvezXqtXrrhVdw6ySrycVCBHvVf+6vYjloRcIZPUmI7nxuinVKNgks9K3cTwmLIxHfKOpYqG3PjpPPSMnFmlTwaRtk8hmau/N1IaGjMNAzuZhTTLXib+53USHFz7qVBxglyxxaFBIglGJGuA9IXmDOXUEsq0sFkJG1FNGdqeSrYEb/nLq6R5UfXcqvdwWand5HUU4QRO4Rw8uIIa3EEdGsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz/sxpIv</latexit>
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Perturbative Unitarity and Entanglement

The spin-density matrix 

has different helicity products

Entanglement is sensitive

to off-diagonal contractions

Recovers the energy growth!


