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Axion dark matter

(IAXO)



Dark photon dark matter

(Jaeckel 2013)



DM → photon conversion
• Natural channel for axion-photon coupling, dark photon, …

• In large target, photons are relativistic - momentum 
mismatch with DM:
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ADMX etc:



DM → photon conversion
• Natural channel for axion-photon coupling, dark photon, …

• In large target, photons are relativistic - momentum 
mismatch with DM:



Photonic materials
• Materials with periodic optical properties
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Dielectric haloscopes
• DM can Bragg-convert in medium, producing photons:
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Dielectric haloscopes
• DM can Bragg-convert in medium, producing photons:
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Dielectric haloscopes

• Concepts at different frequencies:

• “Electric Tiger”

• MADMAX

• Photonic Haloscopes
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IR - optical

<latexit sha1_base64="koAMtDrt8dngRDT154l4e36zD8s=">AAAB/HicbVDLSgMxFM34rPU12qWbYBHcWGaqYJcFN7qrYh/QDiWTZtrQPIYkIw5D/RU3LhRx64e4829M21lo64ELh3PuTe49YcyoNp737aysrq1vbBa2its7u3v77sFhS8tEYdLEkknVCZEmjArSNNQw0okVQTxkpB2Or6Z++4EoTaW4N2lMAo6GgkYUI2Olvlvq8VA+Zjd38AzK2FidTfpu2at4M8Bl4uekDHI0+u5XbyBxwokwmCGtu74XmyBDyr7HyKTYSzSJER6jI elaKhAnOshmy0/giVUGMJLKljBwpv6eyBDXOuWh7eTIjPSiNxX/87qJiWpBRkWcGCLw/KMoYdBIOE0CDqgi2LDUEoQVtbtCPEIKYWPzKtoQ/MWTl0mrWvHPK9Xbi3K9lsdRAEfgGJwCH1yCOrgGDdAEGKTgGbyCN+fJeXHenY9564qTz5TAHzifPxeulGE=</latexit>



Photon detection
• Collimated emission means that emitted photons can be focused down to area            

of layers’ area

• e.g.                   detector for                layers

• Enables use of small, low-noise detectors

• e.g. Superconducting Nanowire Single-Photon Detectors (SNSPDs),

⇠ 10�6
<latexit sha1_base64="PIvcLxgo9GCMpefuvrVaPJ9r0ww=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURUQ8eCl48VrAf0MSy2W7apbubsLsRSsjf8OJBEa/+GW/+G7dtDtr6YODx3gwz88KEM21c99sprayurW+UNytb2zu7e9X9g7aOU0Voi8Q8Vt0Qa8qZpC3DDKfdRFEsQk474fh26neeqNIslg9mktBA4KFkESPYWMn3NRPIcx+zs8u8X625dXcGtEy8gtSgQLNf/fIHMUkFlYZwrHXPcxMTZFgZRjjNK36qaYLJGA9pz1KJBdVBNrs5RydWGaAoVrakQTP190SGhdYTEdpOgc1IL3pT8T+vl5roOsiYTFJDJZkvilKOTIymAaABU5QYPrEEE8XsrYiMsMLE2JgqNgRv8eVl0j6ve27du7+oNW6KOMpwBMdwCh5cQQPuoAktIJDAM7zCm5M6L8678zFvLTnFzCH8gfP5A7kkkMs=</latexit><latexit sha1_base64="PIvcLxgo9GCMpefuvrVaPJ9r0ww=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURUQ8eCl48VrAf0MSy2W7apbubsLsRSsjf8OJBEa/+GW/+G7dtDtr6YODx3gwz88KEM21c99sprayurW+UNytb2zu7e9X9g7aOU0Voi8Q8Vt0Qa8qZpC3DDKfdRFEsQk474fh26neeqNIslg9mktBA4KFkESPYWMn3NRPIcx+zs8u8X625dXcGtEy8gtSgQLNf/fIHMUkFlYZwrHXPcxMTZFgZRjjNK36qaYLJGA9pz1KJBdVBNrs5RydWGaAoVrakQTP190SGhdYTEdpOgc1IL3pT8T+vl5roOsiYTFJDJZkvilKOTIymAaABU5QYPrEEE8XsrYiMsMLE2JgqNgRv8eVl0j6ve27du7+oNW6KOMpwBMdwCh5cQQPuoAktIJDAM7zCm5M6L8678zFvLTnFzCH8gfP5A7kkkMs=</latexit><latexit sha1_base64="PIvcLxgo9GCMpefuvrVaPJ9r0ww=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURUQ8eCl48VrAf0MSy2W7apbubsLsRSsjf8OJBEa/+GW/+G7dtDtr6YODx3gwz88KEM21c99sprayurW+UNytb2zu7e9X9g7aOU0Voi8Q8Vt0Qa8qZpC3DDKfdRFEsQk474fh26neeqNIslg9mktBA4KFkESPYWMn3NRPIcx+zs8u8X625dXcGtEy8gtSgQLNf/fIHMUkFlYZwrHXPcxMTZFgZRjjNK36qaYLJGA9pz1KJBdVBNrs5RydWGaAoVrakQTP190SGhdYTEdpOgc1IL3pT8T+vl5roOsiYTFJDJZkvilKOTIymAaABU5QYPrEEE8XsrYiMsMLE2JgqNgRv8eVl0j6ve27du7+oNW6KOMpwBMdwCh5cQQPuoAktIJDAM7zCm5M6L8678zFvLTnFzCH8gfP5A7kkkMs=</latexit><latexit sha1_base64="PIvcLxgo9GCMpefuvrVaPJ9r0ww=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURUQ8eCl48VrAf0MSy2W7apbubsLsRSsjf8OJBEa/+GW/+G7dtDtr6YODx3gwz88KEM21c99sprayurW+UNytb2zu7e9X9g7aOU0Voi8Q8Vt0Qa8qZpC3DDKfdRFEsQk474fh26neeqNIslg9mktBA4KFkESPYWMn3NRPIcx+zs8u8X625dXcGtEy8gtSgQLNf/fIHMUkFlYZwrHXPcxMTZFgZRjjNK36qaYLJGA9pz1KJBdVBNrs5RydWGaAoVrakQTP190SGhdYTEdpOgc1IL3pT8T+vl5roOsiYTFJDJZkvilKOTIymAaABU5QYPrEEE8XsrYiMsMLE2JgqNgRv8eVl0j6ve27du7+oNW6KOMpwBMdwCh5cQQPuoAktIJDAM7zCm5M6L8678zFvLTnFzCH8gfP5A7kkkMs=</latexit>

(100µm)2
<latexit sha1_base64="vWoECzcKQD90HPs2WCCMEAn6Omg=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARKkjJFEEXLgpuXFawD+iMJZNm2tAkMyQZoYxd+CtuXCji1t9w59+YtrPQ6oELh3Pu5d57woQzbRD6cgpLyyura8X10sbm1vaOu7vX0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscXU399j1VmsXy1owTGgg8kCxiBBsr9dyDiocQzHwloH8KfZFCMTm5q/XcMqqiGeBf4uWkDHI0eu6n349JKqg0hGOtux5KTJBhZRjhdFLyU00TTEZ4QLuWSiyoDrLZ/RN4bJU+jGJlSxo4U39OZFhoPRah7RTYDPWiNxX/87qpiS6CjMkkNVSS+aIo5dDEcBoG7DNFieFjSzBRzN4KyRArTIyNrGRD8BZf/ktataqHqt7NWbl+mcdRBIfgCFSAB85BHVyDBmgCAh7AE3gBr86j8+y8Oe/z1oKTz+yDX3A+vgGL+ZPZ</latexit><latexit sha1_base64="vWoECzcKQD90HPs2WCCMEAn6Omg=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARKkjJFEEXLgpuXFawD+iMJZNm2tAkMyQZoYxd+CtuXCji1t9w59+YtrPQ6oELh3Pu5d57woQzbRD6cgpLyyura8X10sbm1vaOu7vX0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscXU399j1VmsXy1owTGgg8kCxiBBsr9dyDiocQzHwloH8KfZFCMTm5q/XcMqqiGeBf4uWkDHI0eu6n349JKqg0hGOtux5KTJBhZRjhdFLyU00TTEZ4QLuWSiyoDrLZ/RN4bJU+jGJlSxo4U39OZFhoPRah7RTYDPWiNxX/87qpiS6CjMkkNVSS+aIo5dDEcBoG7DNFieFjSzBRzN4KyRArTIyNrGRD8BZf/ktataqHqt7NWbl+mcdRBIfgCFSAB85BHVyDBmgCAh7AE3gBr86j8+y8Oe/z1oKTz+yDX3A+vgGL+ZPZ</latexit><latexit sha1_base64="vWoECzcKQD90HPs2WCCMEAn6Omg=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARKkjJFEEXLgpuXFawD+iMJZNm2tAkMyQZoYxd+CtuXCji1t9w59+YtrPQ6oELh3Pu5d57woQzbRD6cgpLyyura8X10sbm1vaOu7vX0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscXU399j1VmsXy1owTGgg8kCxiBBsr9dyDiocQzHwloH8KfZFCMTm5q/XcMqqiGeBf4uWkDHI0eu6n349JKqg0hGOtux5KTJBhZRjhdFLyU00TTEZ4QLuWSiyoDrLZ/RN4bJU+jGJlSxo4U39OZFhoPRah7RTYDPWiNxX/87qpiS6CjMkkNVSS+aIo5dDEcBoG7DNFieFjSzBRzN4KyRArTIyNrGRD8BZf/ktataqHqt7NWbl+mcdRBIfgCFSAB85BHVyDBmgCAh7AE3gBr86j8+y8Oe/z1oKTz+yDX3A+vgGL+ZPZ</latexit><latexit sha1_base64="vWoECzcKQD90HPs2WCCMEAn6Omg=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARKkjJFEEXLgpuXFawD+iMJZNm2tAkMyQZoYxd+CtuXCji1t9w59+YtrPQ6oELh3Pu5d57woQzbRD6cgpLyyura8X10sbm1vaOu7vX0nGqCG2SmMeqE2JNOZO0aZjhtJMoikXIaTscXU399j1VmsXy1owTGgg8kCxiBBsr9dyDiocQzHwloH8KfZFCMTm5q/XcMqqiGeBf4uWkDHI0eu6n349JKqg0hGOtux5KTJBhZRjhdFLyU00TTEZ4QLuWSiyoDrLZ/RN4bJU+jGJlSxo4U39OZFhoPRah7RTYDPWiNxX/87qpiS6CjMkkNVSS+aIo5dDEcBoG7DNFieFjSzBRzN4KyRArTIyNrGRD8BZf/ktataqHqt7NWbl+mcdRBIfgCFSAB85BHVyDBmgCAh7AE3gBr86j8+y8Oe/z1oKTz+yDX3A+vgGL+ZPZ</latexit>

(10 cm)2
<latexit sha1_base64="DpwCnjkaPk6+wZZ6t8LyYT5uHqQ=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICUpgh48FLx4rGA/oIlls920S3eTsLtRSuxP8eJBEa/+Em/+G7dtDtr6YODx3gwz84KEM6Ud59taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeUsok3NNKedRFIsAk7bweh66rcfqFQsju70OKG+wIOIhYxgbaSeXaq4Dso8KZB3RsTk9L7Ws8tO1ZkBLRM3J2XI0ejZX14/JqmgkSYcK9V1nUT7GZaaEU4nRS9VNMFkhAe0a2iEBVV+Njt9gk6M0kdhLE1FGs3U3xMZFkqNRWA6BdZDtehNxf+8bqrDSz9jUZJqGpH5ojDlSMdomgPqM0mJ5mNDMJHM3IrIEEtMtEmraEJwF19eJq1a1XWq7u15uX6Vx1GAIziGCrhwAXW4gQY0gcAjPMMrvFlP1ov1bn3MW1esfOYQ/sD6/AHD7pJc</latexit><latexit sha1_base64="DpwCnjkaPk6+wZZ6t8LyYT5uHqQ=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICUpgh48FLx4rGA/oIlls920S3eTsLtRSuxP8eJBEa/+Em/+G7dtDtr6YODx3gwz84KEM6Ud59taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeUsok3NNKedRFIsAk7bweh66rcfqFQsju70OKG+wIOIhYxgbaSeXaq4Dso8KZB3RsTk9L7Ws8tO1ZkBLRM3J2XI0ejZX14/JqmgkSYcK9V1nUT7GZaaEU4nRS9VNMFkhAe0a2iEBVV+Njt9gk6M0kdhLE1FGs3U3xMZFkqNRWA6BdZDtehNxf+8bqrDSz9jUZJqGpH5ojDlSMdomgPqM0mJ5mNDMJHM3IrIEEtMtEmraEJwF19eJq1a1XWq7u15uX6Vx1GAIziGCrhwAXW4gQY0gcAjPMMrvFlP1ov1bn3MW1esfOYQ/sD6/AHD7pJc</latexit><latexit sha1_base64="DpwCnjkaPk6+wZZ6t8LyYT5uHqQ=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICUpgh48FLx4rGA/oIlls920S3eTsLtRSuxP8eJBEa/+Em/+G7dtDtr6YODx3gwz84KEM6Ud59taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeUsok3NNKedRFIsAk7bweh66rcfqFQsju70OKG+wIOIhYxgbaSeXaq4Dso8KZB3RsTk9L7Ws8tO1ZkBLRM3J2XI0ejZX14/JqmgkSYcK9V1nUT7GZaaEU4nRS9VNMFkhAe0a2iEBVV+Njt9gk6M0kdhLE1FGs3U3xMZFkqNRWA6BdZDtehNxf+8bqrDSz9jUZJqGpH5ojDlSMdomgPqM0mJ5mNDMJHM3IrIEEtMtEmraEJwF19eJq1a1XWq7u15uX6Vx1GAIziGCrhwAXW4gQY0gcAjPMMrvFlP1ov1bn3MW1esfOYQ/sD6/AHD7pJc</latexit><latexit sha1_base64="DpwCnjkaPk6+wZZ6t8LyYT5uHqQ=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICUpgh48FLx4rGA/oIlls920S3eTsLtRSuxP8eJBEa/+Em/+G7dtDtr6YODx3gwz84KEM6Ud59taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeUsok3NNKedRFIsAk7bweh66rcfqFQsju70OKG+wIOIhYxgbaSeXaq4Dso8KZB3RsTk9L7Ws8tO1ZkBLRM3J2XI0ejZX14/JqmgkSYcK9V1nUT7GZaaEU4nRS9VNMFkhAe0a2iEBVV+Njt9gk6M0kdhLE1FGs3U3xMZFkqNRWA6BdZDtehNxf+8bqrDSz9jUZJqGpH5ojDlSMdomgPqM0mJ5mNDMJHM3IrIEEtMtEmraEJwF19eJq1a1XWq7u15uX6Vx1GAIziGCrhwAXW4gQY0gcAjPMMrvFlP1ov1bn3MW1esfOYQ/sD6/AHD7pJc</latexit>

DCR < 10�5 Hz
<latexit sha1_base64="NdUJPI/C1zVqaaS3Xa7XsKQeIyM=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqJAaoEgWDoUKkMHQuiD6kJleO6rVU7iWwHqUQZWfgVFgYQYuUT2Pgb3DQDtBzpSkfn3Kt77/FCRqWyrG8jt7C4tLySXy2srW9sbpnbO00ZRAKTBg5YINoekoRRnzQUVYy0Q0EQ9xhpeaPqxG/dEyFp4N+qcUhcjgY+7VOMlJa65n7sCA6vqjcJLEPbuotPzhOYas4xrD0kXbNolawUcJ7YGSmCDPWu+eX0Ahxx4ivMkJQd2wqVGyOhKGYkKTiRJCHCIzQgHU19xIl04/SRBB5qpQf7gdDlK5iqvydixKUcc093cqSGctabiP95nUj1L92Y+mGkiI+ni/oRgyqAk1RgjwqCFRtrgrCg+laIh0ggrHR2BR2CPfvyPGmelmyrZF+fFSvlLI482AMH4AjY4AJUQA3UQQNg8AiewSt4M56MF+Pd+Ji25oxsZhf8gfH5AyMMl3k=</latexit><latexit sha1_base64="NdUJPI/C1zVqaaS3Xa7XsKQeIyM=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqJAaoEgWDoUKkMHQuiD6kJleO6rVU7iWwHqUQZWfgVFgYQYuUT2Pgb3DQDtBzpSkfn3Kt77/FCRqWyrG8jt7C4tLySXy2srW9sbpnbO00ZRAKTBg5YINoekoRRnzQUVYy0Q0EQ9xhpeaPqxG/dEyFp4N+qcUhcjgY+7VOMlJa65n7sCA6vqjcJLEPbuotPzhOYas4xrD0kXbNolawUcJ7YGSmCDPWu+eX0Ahxx4ivMkJQd2wqVGyOhKGYkKTiRJCHCIzQgHU19xIl04/SRBB5qpQf7gdDlK5iqvydixKUcc093cqSGctabiP95nUj1L92Y+mGkiI+ni/oRgyqAk1RgjwqCFRtrgrCg+laIh0ggrHR2BR2CPfvyPGmelmyrZF+fFSvlLI482AMH4AjY4AJUQA3UQQNg8AiewSt4M56MF+Pd+Ji25oxsZhf8gfH5AyMMl3k=</latexit><latexit sha1_base64="NdUJPI/C1zVqaaS3Xa7XsKQeIyM=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqJAaoEgWDoUKkMHQuiD6kJleO6rVU7iWwHqUQZWfgVFgYQYuUT2Pgb3DQDtBzpSkfn3Kt77/FCRqWyrG8jt7C4tLySXy2srW9sbpnbO00ZRAKTBg5YINoekoRRnzQUVYy0Q0EQ9xhpeaPqxG/dEyFp4N+qcUhcjgY+7VOMlJa65n7sCA6vqjcJLEPbuotPzhOYas4xrD0kXbNolawUcJ7YGSmCDPWu+eX0Ahxx4ivMkJQd2wqVGyOhKGYkKTiRJCHCIzQgHU19xIl04/SRBB5qpQf7gdDlK5iqvydixKUcc093cqSGctabiP95nUj1L92Y+mGkiI+ni/oRgyqAk1RgjwqCFRtrgrCg+laIh0ggrHR2BR2CPfvyPGmelmyrZF+fFSvlLI482AMH4AjY4AJUQA3UQQNg8AiewSt4M56MF+Pd+Ji25oxsZhf8gfH5AyMMl3k=</latexit><latexit sha1_base64="NdUJPI/C1zVqaaS3Xa7XsKQeIyM=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqJAaoEgWDoUKkMHQuiD6kJleO6rVU7iWwHqUQZWfgVFgYQYuUT2Pgb3DQDtBzpSkfn3Kt77/FCRqWyrG8jt7C4tLySXy2srW9sbpnbO00ZRAKTBg5YINoekoRRnzQUVYy0Q0EQ9xhpeaPqxG/dEyFp4N+qcUhcjgY+7VOMlJa65n7sCA6vqjcJLEPbuotPzhOYas4xrD0kXbNolawUcJ7YGSmCDPWu+eX0Ahxx4ivMkJQd2wqVGyOhKGYkKTiRJCHCIzQgHU19xIl04/SRBB5qpQf7gdDlK5iqvydixKUcc093cqSGctabiP95nUj1L92Y+mGkiI+ni/oRgyqAk1RgjwqCFRtrgrCg+laIh0ggrHR2BR2CPfvyPGmelmyrZF+fFSvlLI482AMH4AjY4AJUQA3UQQNg8AiewSt4M56MF+Pd+Ji25oxsZhf8gfH5AyMMl3k=</latexit>

400⇥ 400µm2
<latexit sha1_base64="w5YmeG9zP6MLuq2tfyTWaHU/EwM=">AAACCHicdVDLSsNAFJ34rPUVdenCwSK4kJLEinVXcOOygn1AE8tkOmmHzkzCzEQooUs3/oobF4q49RPc+TdO2go+D1w4nHMv994TJowq7Tjv1tz8wuLScmGluLq2vrFpb203VZxKTBo4ZrFsh0gRRgVpaKoZaSeSIB4y0gqH57nfuiFS0Vhc6VFCAo76gkYUI22krr1XcRzoa8qJgjnNfMmhfwR9nkI+vva6dskpn514btWFv4lbdiYogRnqXfvN78U45URozJBSHddJdJAhqSlmZFz0U0UShIeoTzqGCmQ2B9nkkTE8MEoPRrE0JTScqF8nMsSVGvHQdHKkB+qnl4t/eZ1UR9UgoyJJNRF4uihKGdQxzFOBPSoJ1mxkCMKSmlshHiCJsDbZFU0In5/C/0nTK7vHZe+yUqpVZ3EUwC7YB4fABaegBi5AHTQABrfgHjyCJ+vOerCerZdp65w1m9kB32C9fgAmuJeF</latexit>



Prototype detector
• Collaboration with:

• NIST: Sae-Woo Nam, Jeff Chiles

• MIT: Karl Berggren, Ilya Charaev

• Stanford: RL

• Perimeter Institute: Asimina Arvanitaki, Junwu Huang

• NYU: Masha Baryakhtar, Ken Van Tilberg (/IAS)

• Funded by DoE QUANTIZED program



Prototype detector



Prototype detector



Prototype detector



Results!

● ● ● ● ● ● ● ● ● ●
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<latexit sha1_base64="fS+WZuPh4TMmU/K2aK4XZrjrkYc=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0q2GPBi8cK9gO6S8mm2TY0yS7JRChL/4YXD4p49c9489+YtnvQ1gcDj/dmmJkXZ4Ib8P1vb2Nza3tnt7RX3j84PDqunJx2TGo1ZW2ailT3YmKY4Iq1gYNgvUwzImPBuvHkbu53n5g2PFWPMM1YJMlI8YRTAk4K81BLTFOrwMwGlapf8xfA6yQoSBUVaA0qX+EwpVYyBVQQY/qBn0GUEw2cCjYrh9awjNAJGbG+o4pIZqJ8cfMMXzpliJNUu1KAF+rviZxIY6Yydp2SwNisenPxP69vIWlEOVeZBaboclFiBYYUzwPAQ64ZBTF1hFDN3a2YjokmFFxMZRdCsPryOunUa8F1rf5wU202ijhK6BxdoCsUoFvURPeohdqIogw9o1f05lnvxXv3PpatG14xc4b+wPv8AVnDkds=</latexit>

time / hr
<latexit sha1_base64="D6c5N792A97vXu+3l1AF3/xg1zc=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU92tgj0WvHisYD+gXUo2nW1Dk82SZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzwoQzbTzv2ylsbG5t7xR3S3v7B4dH7vFJS8tUUWhSyaXqhEQDZzE0DTMcOokCIkIO7XB8N/fbE1CayfjRTBMIBBnGLGKUGCv1XbcnQvmUGSYAX+GRmvXdslfxFsDrxM9JGeVo9N2v3kDSVEBsKCdad30vMUFGlGGUw6zUSzUkhI7JELqWxkSADrLF5TN8YZUBjqSyFRu8UH9PZERoPRWh7RTEjPSqNxf/87qpiWpBxuIkNRDT5aIo5dhIPI8BD5gCavjUEkIVs7diOiKKUGPDKtkQ/NWX10mrWvGvK9WHm3K9lsdRRGfoHF0iH92iOrpHDdREFE3QM3pFb07mvDjvzseyteDkM6foD5zPHxuUk0c=</latexit>



Projected sensitivity



Future sensitivity
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Xenon Solar
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Sun
‘chirped’ stack
100 periods
10cm x 10cm
DCR < 10-5 Hz

tint = 106 sec
<latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit>



Future sensitivity
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Phase I

Phase II
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Xenon Solar

Xenon DM

Sun

100 periods, (10 cm)

2
<latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit><latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit><latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit><latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit>

⌘det = 0.9
<latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit><latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit><latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit><latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit>

DCR = 10�5 Hz
<latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit><latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit><latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit><latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit>

1000 periods, (30 cm)

2
<latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit><latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit><latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit><latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit>

tint = 106 sec
<latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit>
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tint = 106 sec
<latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit><latexit sha1_base64="hBqq4uYjmwfMGS2OBmprWvRZr0c=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgED1ISEfWgUPDisYL9gCaWzXbbLt1swu5EKCFHL/4VLx4U8epP8Oa/cZv2oK0PBh7vzTAzL4gF1+A431ZhYXFpeaW4Wlpb39jcsrd3GjpKFGV1GolItQKimeCS1YGDYK1YMRIGgjWD4fXYbz4wpXkk72AUMz8kfcl7nBIwUsfeh07qqRBzCRm+wq5zf4ZzwTvGmtGsY5edipMDzxN3SspoilrH/vK6EU1CJoEKonXbdWLwU6KAU8GykpdoFhM6JH3WNlSSkGk/zR/J8KFRurgXKVMScK7+nkhJqPUoDExnSGCgZ72x+J/XTqB34adcxgkwSSeLeonAEOFxKrjLFaMgRoYQqri5FdMBUYSCya5kQnBnX54njZOK61Tc29Ny9XIaRxHtoQN0hFx0jqroBtVQHVH0iJ7RK3qznqwX6936mLQWrOnMLvoD6/MHHBWYFA==</latexit>

B0 = 10T
<latexit sha1_base64="qtiO71pybIjYsN83qw5VRfX+Gj0=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFcSMmIoAuFohuXFfqCzjBk0rQNTTJDkhGGof6KGxeKuPVD3Pk3pu0stPXAhcM593LvPVHCmTYIfTsrq2vrG5ulrfL2zu7evntw2NZxqghtkZjHqhthTTmTtGWY4bSbKIpFxGknGt9N/c4jVZrFsmmyhAYCDyUbMIKNlUK3chsieAM9BHNfCeifweYkdKuohmaAy8QrSBUUaITul9+PSSqoNIRjrXseSkyQY2UY4XRS9lNNE0zGeEh7lkosqA7y2fETeGKVPhzEypY0cKb+nsix0DoTke0U2Iz0ojcV//N6qRlcBTmTSWqoJPNFg5RDE8NpErDPFCWGZ5Zgopi9FZIRVpgYm1fZhuAtvrxM2uc1D9W8h4tq/bqIowSOwDE4BR64BHVwDxqgBQjIwDN4BW/Ok/PivDsf89YVp5ipgD9wPn8ALH+SgQ==</latexit><latexit sha1_base64="qtiO71pybIjYsN83qw5VRfX+Gj0=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFcSMmIoAuFohuXFfqCzjBk0rQNTTJDkhGGof6KGxeKuPVD3Pk3pu0stPXAhcM593LvPVHCmTYIfTsrq2vrG5ulrfL2zu7evntw2NZxqghtkZjHqhthTTmTtGWY4bSbKIpFxGknGt9N/c4jVZrFsmmyhAYCDyUbMIKNlUK3chsieAM9BHNfCeifweYkdKuohmaAy8QrSBUUaITul9+PSSqoNIRjrXseSkyQY2UY4XRS9lNNE0zGeEh7lkosqA7y2fETeGKVPhzEypY0cKb+nsix0DoTke0U2Iz0ojcV//N6qRlcBTmTSWqoJPNFg5RDE8NpErDPFCWGZ5Zgopi9FZIRVpgYm1fZhuAtvrxM2uc1D9W8h4tq/bqIowSOwDE4BR64BHVwDxqgBQjIwDN4BW/Ok/PivDsf89YVp5ipgD9wPn8ALH+SgQ==</latexit><latexit sha1_base64="qtiO71pybIjYsN83qw5VRfX+Gj0=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFcSMmIoAuFohuXFfqCzjBk0rQNTTJDkhGGof6KGxeKuPVD3Pk3pu0stPXAhcM593LvPVHCmTYIfTsrq2vrG5ulrfL2zu7evntw2NZxqghtkZjHqhthTTmTtGWY4bSbKIpFxGknGt9N/c4jVZrFsmmyhAYCDyUbMIKNlUK3chsieAM9BHNfCeifweYkdKuohmaAy8QrSBUUaITul9+PSSqoNIRjrXseSkyQY2UY4XRS9lNNE0zGeEh7lkosqA7y2fETeGKVPhzEypY0cKb+nsix0DoTke0U2Iz0ojcV//N6qRlcBTmTSWqoJPNFg5RDE8NpErDPFCWGZ5Zgopi9FZIRVpgYm1fZhuAtvrxM2uc1D9W8h4tq/bqIowSOwDE4BR64BHVwDxqgBQjIwDN4BW/Ok/PivDsf89YVp5ipgD9wPn8ALH+SgQ==</latexit><latexit sha1_base64="qtiO71pybIjYsN83qw5VRfX+Gj0=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFcSMmIoAuFohuXFfqCzjBk0rQNTTJDkhGGof6KGxeKuPVD3Pk3pu0stPXAhcM593LvPVHCmTYIfTsrq2vrG5ulrfL2zu7evntw2NZxqghtkZjHqhthTTmTtGWY4bSbKIpFxGknGt9N/c4jVZrFsmmyhAYCDyUbMIKNlUK3chsieAM9BHNfCeifweYkdKuohmaAy8QrSBUUaITul9+PSSqoNIRjrXseSkyQY2UY4XRS9lNNE0zGeEh7lkosqA7y2fETeGKVPhzEypY0cKb+nsix0DoTke0U2Iz0ojcV//N6qRlcBTmTSWqoJPNFg5RDE8NpErDPFCWGZ5Zgopi9FZIRVpgYm1fZhuAtvrxM2uc1D9W8h4tq/bqIowSOwDE4BR64BHVwDxqgBQjIwDN4BW/Ok/PivDsf89YVp5ipgD9wPn8ALH+SgQ==</latexit>

⌘det = 0.9
<latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit><latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit><latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit><latexit sha1_base64="IdcQFlWPhlsufoChbSr2WROpL8I=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5gRQQWFgBePEcwCSRh6eipJk56F7hohDsFf8eJBEa/+hzf/xk4yB018UPB4r4qqen4ihUbH+bYKS8srq2vF9dLG5tb2jr2719BxqjjUeSxj1fKZBikiqKNACa1EAQt9CU1/eDPxmw+gtIijexwl0A1ZPxI9wRkaybMPOoDMyzoqpAHgmF5Tp3Lp2WWn4kxBF4mbkzLJUfPsr04Q8zSECLlkWrddJ8FuxhQKLmFc6qQaEsaHrA9tQyMWgu5m0+vH9NgoAe3FylSEdKr+nshYqPUo9E1nyHCg572J+J/XTrF30c1ElKQIEZ8t6qWSYkwnUdBAKOAoR4YwroS5lfIBU4yjCaxkQnDnX14kjdOK61Tcu7Ny9SqPo0gOyRE5IS45J1VyS2qkTjh5JM/klbxZT9aL9W59zFoLVj6zT/7A+vwBrPyUBg==</latexit>

DCR = 10�5 Hz
<latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit><latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit><latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit><latexit sha1_base64="epFC27Fa0wfRNre07z42vx94Kpk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBhZZEFF0oFOqiyyr2AU0sk+mkHTqThJmJWEOWbvwVNy4UcesnuPNvnLZZaPXAhcM593LvPV7EqFSW9WXkZmbn5hfyi4Wl5ZXVNXN9oyHDWGBSxyELRctDkjAakLqiipFWJAjiHiNNb1AZ+c1bIiQNg2s1jIjLUS+gPsVIaaljbjvcC++Si8pVCs+hbd0kB8dp4ggOnX1YvU87ZtEqWWPAv8TOSBFkqHXMT6cb4piTQGGGpGzbVqTcBAlFMSNpwYkliRAeoB5paxogTqSbjB9J4a5WutAPha5AwbH6cyJBXMoh93QnR6ovp72R+J/XjpV/6iY0iGJFAjxZ5McMqhCOUoFdKghWbKgJwoLqWyHuI4Gw0tkVdAj29Mt/SeOwZFsl+/KoWD7L4siDLbAD9oANTkAZVEEN1AEGD+AJvIBX49F4Nt6M90lrzshmNsEvGB/fFfeYEQ==</latexit>

1000 periods, (30 cm)

2
<latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit><latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit><latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit><latexit sha1_base64="4SXRr3sJKZr2ynK7GAezK8bDg/Y=">AAACEXicbVDLSgMxFM34rPU16tJNsAgVSslUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhv6CG3/FjQtF3Lpz59+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HGLvgjlQ+ohhGBMFZNdXYJjWDxFMPWVgH4JEjE+uat03AIqoyngIvEyUgAZah33y+9KkggaGcKx1m0PxSZIsTKMcDrO+4mmMSZD3KdtSyMsqA7S6UdjeGyVLuxJZSsycKr+nkix0HokQtspsBnoeW8i/ue1E9O7CFIWxYmhEZkt6iUcGgkn8cAuU5QYPrIEE8XsrZAMsMLE2BDzNgRv/uVF0qiUPVT2bs4K1cssjhw4BEegCDxwDqrgGtRAHRDwCJ7BK3hznpwX5935mLUuOdnMAfgD5/MHONyasQ==</latexit>

100 periods, (10 cm)

2
<latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit><latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit><latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit><latexit sha1_base64="GwgCcdZyeHA9bqY3oT+FvY6DcVM=">AAACEHicbVDLSgMxFM34rPU16tJNsIgVSskUQRcuCm5cVrAP6Iwlk6ZtaDIZkoxYhn6CG3/FjQtF3Lp059+YtrPQ1gMXDufcy733hDFn2iD07Swtr6yurec28ptb2zu77t5+Q8tEEVonkkvVCrGmnEW0bpjhtBUrikXIaTMcXk385j1Vmsno1oxiGgjcj1iPEWys1HFPfBHKh9RDCMZUMdnVJTiGRQ/B1FcC+iVIxPj0rtJxC6iMpoCLxMtIAWSoddwvvytJImhkCMdatz0UmyDFyjDC6TjvJ5rGmAxxn7YtjbCgOkinD43hsVW6sCeVrcjAqfp7IsVC65EIbafAZqDnvYn4n9dOTO8iSFkUJ4ZGZLaol3BoJJykA7tMUWL4yBJMFLO3QjLAChNjM8zbELz5lxdJo1L2UNm7OStUL7M4cuAQHIEi8MA5qIJrUAN1QMAjeAav4M15cl6cd+dj1rrkZDMH4A+czx++2Jp1</latexit>



Future directions
• Larger targets:

• 2D / 3D photonic structures?

• Other DM candidates:

• Magnetic field for axion-photon coupling

• Directional materials for spin-0 DM

• Lower frequencies:

• Detector development


