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Searching for Ultralight Dark Matter with Light



Christina Gao | Searching for Ultralight Dark Matter with Light2

eV and Sub-eV Dark Matter

de Broglie wavelength  


Local number density   


Example: axion or axion-like particles
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<latexit sha1_base64="Nw7bzRgHar4HG5RA0apuPMiA8e4=">AAAB9HicbY/NSsNAFIVv6l+tf1GXbgaLIIIlkYoui0JxWcH+QBPDZDqpQ2cmITMplJB38AHciVs3glt9Dd/GtEbQ6oELh+/cy+X4EWdKW9aHUVpYXFpeKa9W1tY3NrfM7Z2OCpOY0DYJeRj3fKwoZ5K2NdOc9qKYYuFz2vVHl9O8O6axYqG80ZOIugIPJQsYwTpHnnmEjp0gxgQNUR1h1PRSRySOTDJHMz6gaTO7/SaeWbVq1kzor7ELU4VCLc98cQYhSQSVmnCsVN+2Iu2mONaMcJpVnETRCJMRHtJ+biUWVLnprFOGDnIyQEEY5yM1mtGfFykWSk2En28KrO/UfDaF/2a+mPusg3M3ZTJKNJVk2tKe7/TXdE5qdr12el2vNi6KvmXYg304BBvOoAFX0II2ELiHV3iDd2NsPBiPxtPXaskobnbhl4znTyr3kek=</latexit>
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<latexit sha1_base64="8ItAfhb5LkNddc5shGuzitoDonw=">AAACHnicbY/LSsNAGIUn9VbrLerSTbCILjQkobW6KwrFZYXeoIlhMp3UoZlJyEyEEvIuvoM7H8CduNWdW30KkxhFqwcGPs75z8z8TuARLjTtRSrNzS8sLpWXKyura+sb8uZWj/tRiHAX+Z4fDhzIsUcY7goiPDwIQgyp4+G+MznP8v4NDjnxWUdMA2xROGbEJQiK1LLlzpHphhDFemLEZn7dMBw7Vqypp5phGLVDTdVyZVCvHze0xMQBJ57PlKS1b8cmjRSTRYnSuvpmW65+1ZS/oBdQBYXatnxnjnwUUcwE8iDnQ10LhBXDUBDk4aRiRhwHEE3gGA9TZJBibsX5dxNlL3VGiuuH6WFCyd2fjRhSzqfUSScpFNd8NsvMfzOHzrws3BMrJiyIBGYo21Kf3ekv9AxVr6n1y1q1eVbsWwY7YBccAB00QBNcgDboAgTuwSt4A+/SrfQgPUpPn6Mlqehsg1+Snj8Ax82fPQ==</latexit>
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microring resonator Luo+ (2019)

 
can be mass produced

Q ∼ 107

Optical Cavity: eV

Searches at Optical Frequency
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Dark Photon Dark Matter Search w. Optical Cavities

::::

<latexit sha1_base64="ZXTgduBUKqy2ImlI29FYkMnJcZE=">AAAB/HicbVDLSsNAFL3xWesrKrhxUyyCq5BIxS6LblxWsA9oQplMb9uhM5OQmVRKjB8j7qpbf8O1f2Nas7CtB+7lcM693Icfcqa0bX8ba+sbm1vbhZ3i7t7+waF5dNxUQRxRbNCAB1HbJwo5k9jQTHNshxES4XNs+aO7md8aY6RYIB/1JERPkIFkfUaJzqSueerGT2SMiTtUIaGY2FaVijTtmmXbsucorRInJ2XIUe+aX24voLFAqSknSnUcO9ReQiLNKMe06MYKswEjMsBORiURqLxkvn9ausiUXqkfRFlIXZqrfzsSIpSaCD+rFEQP1bI3E//1fLE0WferXsJkGGuUdNGTQSQIR+ElcZZnH3CW710lzSvLqVjXD5Vy7Tb/RQHO4BwuwYEbqME91KEBFJ7hFabwbrwYb8bU+PgtXTPynhNYgPH5A81/llY=</latexit>

::::

<latexit sha1_base64="9As1jMzWvs2ii3k1v9kzKrGdEyc=">AAACJXicbVDLTsJAFJ36RHyhLt00EhMXhkylCKwkunGJiTwS2pDpcIGGzrTpTDGk6ecYP8YYN2jiyl9xwC4EPMlMTs65596Z6wSeKyTGX9ra+sbm1nZmJ7u7t39wmDs6bgo/Cik0qO/5YdshAjyXQ0O60oN2EAJhjgctZ3Q381tjCIXr80c5CcBmZMDdvkuJVFI3dxNb8yadcODYMS7gCsZl8xIXilXzGpcUqVZw0TATK3oiY4itoQgIBVVZoSxJkm4ur0Jz6KvESEkepah3c+9Wz6cRAy6pR4ToGDiQdkxC6VIPkqwVCVATRmQAHUU5YSDseP7GRD9XSk/v+6E6XOpz9W8iJkyICXNUJSNyKJa9mfiv57ClybJfsWOXB5EEThc97oeMeMDsOFL3bAPG8n9XSfOqYJiF0oOZr92mu8igU3SGLpCByqiG7lEdNRBFz+gVTdGH9qK9aVPt87d0TUszJ2gB2vcPApujZw==</latexit>

:
:
:
:

<latexit sha1_base64="ZXTgduBUKqy2ImlI29FYkMnJcZE=">AAAB/HicbVDLSsNAFL3xWesrKrhxUyyCq5BIxS6LblxWsA9oQplMb9uhM5OQmVRKjB8j7qpbf8O1f2Nas7CtB+7lcM693Icfcqa0bX8ba+sbm1vbhZ3i7t7+waF5dNxUQRxRbNCAB1HbJwo5k9jQTHNshxES4XNs+aO7md8aY6RYIB/1JERPkIFkfUaJzqSueerGT2SMiTtUIaGY2FaVijTtmmXbsucorRInJ2XIUe+aX24voLFAqSknSnUcO9ReQiLNKMe06MYKswEjMsBORiURqLxkvn9ausiUXqkfRFlIXZqrfzsSIpSaCD+rFEQP1bI3E//1fLE0WferXsJkGGuUdNGTQSQIR+ElcZZnH3CW710lzSvLqVjXD5Vy7Tb/RQHO4BwuwYEbqME91KEBFJ7hFabwbrwYb8bU+PgtXTPynhNYgPH5A81/llY=</latexit>

�(2)

<latexit sha1_base64="Hd9MZp1+MHGwTf/LADEdejcwitU=">AAAB7nicbVDLTsJAFL2DL8QX6tJNIzHBDWkJRpdENy4xkUeESqbDBSbMTJvO1IQ0/IVxh279G9f+jaV2IeBJ7s3JOffmPrxAcG1s+5vkNja3tnfyu4W9/YPDo+LxSUv7UciwyXzhhx2PahRcYdNwI7AThEilJ7DtTe4WfvsFQ8199WimAbqSjhQfckZNIj312Jg/x+Xq5axfLNkVO4W1TpyMlCBDo1/86g18FklUhgmqddexA+PGNDScCZwVepHGgLIJHWE3oYpK1G6cbjyzLhJlYA39MAllrFT92xFTqfVUekmlpGasV72F+K/nyZXJZnjjxlwFkUHFlj3lh5IKlG4cJXnxAWf13nXSqlacWuXqoVaq32a/yMMZnEMZHLiGOtxDA5rAQMErzOGdBOSNzMnHb2mOZD2nsATy+QNlEpBs</latexit>

✏

<latexit sha1_base64="dHTLB4uxYuIJVcQgQB6ZgDwMY+Q=">AAAB+3icjU/LSsNAFL2pr1pfUZdugkVwIWFSWqu7ohuXFewDmlAm02kdOjMJmYlQQr7DD3An7sSlW/0G/8Y0ZqFFwQMXDufc1/FDzpRG6MMoLS2vrK6V1ysbm1vbO+buXlcFcURohwQ8iPo+VpQzSTuaaU77YUSx8Dnt+dPLud+7o5FigbzRs5B6Ak8kGzOCdSYNTSdx8yWDaOJ7CbLPUa1Wq58gG+WYk0bjtIlSl4aK8UCmQ7PqFK71N6lCgfbQfHZHAYkFlZpwrNTAQaH2EhxpRjhNK26saIjJFE/oIKMSC6q8JP8qtY4yZWSNgygrqa1c/T6RYKHUTPhZp8D6Vi16c/FXzxcLl/X4zEuYDGNNJflnym7Ndup247pebV0UectwAIdwDA40oQVX0IYOELiHV3iDdyM1HoxH4+mrtWQUM/vwA8bLJ49mkYg=</latexit>

⇥

<latexit sha1_base64="bt9D9ynlqcsHhVNE0pk8vlJ8tMU=">AAAB+XicjU/LSsNAFL2pr1ofjbp0EyyCC4mT0FrdFd24rGAf0IQymU7r0MwkZCZCCfkMP8CduO3SrX6Ef2Mas9Ci4IELh3PuvedeL/SZVAh9aKWV1bX1jfJmZWt7Z7eq7+13ZRBHhHZI4AdR38OS+kzQjmLKp/0woph7Pu150+uF33ugkWSBuFOzkLocTwQbM4JVJg31s8TJlwyiiecmyLxEtm3XT5GJcixIo3HeRKmjGKcyHeo1q/CMv0kNCrSH+twZBSTmVCjiYykHFgqVm+BIMeLTtOLEkoaYTPGEDjIqcJbiJvlNqXGcKSNjHERZCWXk6veJBHMpZ9zLOjlW93LZW4i/eh5fSlbjCzdhIowVFeSfX3Zt06qbjdt6rXVV/FuGQziCE7CgCS24gTZ0gMAjvMIbvGuJ9qQ9ay9frSWtmDmAH9Dmn/uykJw=</latexit>

Non-linear susceptibility, 
e.g. Lithium Niobate

Nikita Blinov, Roni Harnik, Ryan Janish, Neil Sinclair

Birefringence



Christina Gao | Searching for Ultralight Dark Matter with Light5

Dark Photon Dark Matter Search w. Optical Cavities

……
CCD

Laser

Signal photons can be resonantly produced if frequency and momentum match.

!p + !d = !s

kp + kd = ks, but kd ⇡ 0

<latexit sha1_base64="l+cyE2BJH+UPlXvfTsQ04EuKan8=">AAACDnicbY9NS8MwGMfT+TbnW9Wjl+BwCJPRykQvwlAPHie4F1hLSbNshjZpSFJxlPoZ/BxeBW/i1aPX+WnsZg+6+YfAj9/zPIS/L0KqtGWNjcLC4tLySnG1tLa+sbllbu+0VRRLTFo4CiPZ9ZEiIeWkpakOSVdIgpgfko4fXE7mnXsiFY34rR4J4jI05HRAMdKZ8syrihMxMkSegNWc+uc5KMcpVQJPVIPMBZ46gokjGfRjnT7CzDlICBk9QMszy1bNmgbOg51DGeRpeuaL049wzAjXOERK9WxLaDdBUlMckrTkxIoIhAM0JL0MOWJEucm0bQoPMtOHg0hmj2s4tb8vEsSUGjE/22RI36nZ2UT+O/PZzM96cOYmlItYE47TrKU922ke2sc1u147uamXGxd53yLYA/vgENjgFDTANWiCFsDgGXyCMfgynoxX4814/1ktGPnNLvgT4+MbVF+bxQ==</latexit>

kp,s =
2⇡

�
= n!p,s

<latexit sha1_base64="jjsRw0spRGBYccj2SWiePhQGwVo=">AAAB8nicbU/LSsNAFL2pr1pfUZdugkXoQkpSKropFN24rGAf0IQwmU7q0JnJkJkIJeQX/AB34tadbvU//BvTNgttPXDhcB5cTiAZVdq2v43S2vrG5lZ5u7Kzu7d/YB4e9VSUxJh0ccSieBAgRRgVpKupZmQgY4J4wEg/mNzM/P4jiRWNxL2eSuJxNBY0pBjpXPLN2sRP5bnKWm4YI5w2XEkzl+X9EWoJN+JkjBYB36zadXsOa5U4BalCgY5vvrujCCecCI0ZUmro2FJ7KYo1xYxkFTdRRCI8QWMyzKlAnCgvnS/KrLNcGVlhFOcntDVXfzdSxJWa8iBPcqQf1LI3E//1Ar70WYdXXkqFTDQReLbSWd60SnqNutOsX9w1q+3rYm8ZTuAUauDAJbThFjrQBQxP8AGf8GVo49l4MV4X0ZJRdI7hD4y3H0jUkhM=</latexit>
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• Through birefringence

n1

<latexit sha1_base64="R5tWhNwl/ir4NJP19vXVmm4EBlA=">AAAB53icbVDJTgJBEK3GDXFDPXqZSEw8kRmD0SPRi0eMIiQwIT1NgR16mXT3mJAJn2C8oVe/yLN/44BzEPAlVXl5ryq1RLHg1vn+NymsrW9sbhW3Szu7e/sH5cOjJ6sTw7DJtNCmHVGLgitsOu4EtmODVEYCW9Hodua3XtBYrtWjG8cYSjpUfMAZdZn0oHpBr1zxq/4c3ioJclKBHI1e+avb1yyRqBwT1NpO4McuTKlxnAmclLqJxZiyER1iJ6OKSrRhOl914p1lSt8baJOFct5c/duRUmntWEZZpaTu2S57M/FfL5JLk93gOky5ihOHii16ShtJBcowTbI8yT4QLN+7Sp4uqkGtenlfq9Rv8l8U4QRO4RwCuII63EEDmsBgCK8whXfCyRuZko/f0gLJe45hAeTzB7BBjbs=</latexit>

n2

<latexit sha1_base64="BHhqeaD3TWvtL+jqALSz1AmOpTw=">AAAB53icbVDLTsJAFL2DL8QX6tJNIzFxRVqC0SXRjUuM8kigIdPhghNmpk1nakKafoJxh279Itf+jQN2IeBJ7s3JOffmPoJIcG1c95sUNja3tneKu6W9/YPDo/LxSVuHScywxUIRxt2AahRcYctwI7AbxUhlILATTO7mfucFY81D9WSmEfqSjhUfcUaNlR7VoDYoV9yqu4CzTrycVCBHc1D+6g9DlkhUhgmqdc9zI+OnNDacCcxK/URjRNmEjrFnqaIStZ8uVs2cC6sMnVEY21DGWah/O1IqtZ7KwFZKap71qjcX//UCuTLZjG78lKsoMajYsqfCWFKB0k8TmzP7AW/13nXSrlW9evXqoV5p3Oa/KMIZnMMleHANDbiHJrSAwRheYQbvhJM3MiMfv6UFkvecwhLI5w+xwo28</latexit>

<latexit sha1_base64="vIoM8+ZvdRMIhNb2vEbB6g8uH3I=">AAACCnicbVDLTgIxFO3gC8cX6tLNRGLiiswYoi6JblxiIo8EJuRO6UClj0nbMSET/sCFW/0Md8atP+FX+AsWmIWAJ2lzcs69t7cnShjVxve/ncLa+sbmVnHb3dnd2z8oHR41tUwVJg0smVTtCDRhVJCGoYaRdqII8IiRVjS6nfqtJ6I0leLBjBMSchgIGlMMxkrN7gA4h16p7Ff8GbxVEuSkjHLUe6Wfbl/ilBNhMAOtO4GfmDADZShmZOJ2U00SwCMYkI6lAjjRYTbbduKdWaXvxVLZI4w3U/92ZMC1HvPIVnIwQ73sTcX/vE5q4uswoyJJDRF4/lCcMs9Ib/p1r08VwYaNLQGsqN3Vw0NQgI0NaGGSkIoDIzzMUntPXNcmFCznsUqaF5XgslK9r5ZrN3lWRXSCTtE5CtAVqqE7VEcNhNEjekGv6M15dt6dD+dzXlpw8p5jtADn6xdH3JsT</latexit>�

A′ 

• Through quasi phase matching

Dark Photon Dark Matter Search w. Optical Cavities
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• Through birefringence

n1

<latexit sha1_base64="R5tWhNwl/ir4NJP19vXVmm4EBlA=">AAAB53icbVDJTgJBEK3GDXFDPXqZSEw8kRmD0SPRi0eMIiQwIT1NgR16mXT3mJAJn2C8oVe/yLN/44BzEPAlVXl5ryq1RLHg1vn+NymsrW9sbhW3Szu7e/sH5cOjJ6sTw7DJtNCmHVGLgitsOu4EtmODVEYCW9Hodua3XtBYrtWjG8cYSjpUfMAZdZn0oHpBr1zxq/4c3ioJclKBHI1e+avb1yyRqBwT1NpO4McuTKlxnAmclLqJxZiyER1iJ6OKSrRhOl914p1lSt8baJOFct5c/duRUmntWEZZpaTu2S57M/FfL5JLk93gOky5ihOHii16ShtJBcowTbI8yT4QLN+7Sp4uqkGtenlfq9Rv8l8U4QRO4RwCuII63EEDmsBgCK8whXfCyRuZko/f0gLJe45hAeTzB7BBjbs=</latexit>

n2

<latexit sha1_base64="BHhqeaD3TWvtL+jqALSz1AmOpTw=">AAAB53icbVDLTsJAFL2DL8QX6tJNIzFxRVqC0SXRjUuM8kigIdPhghNmpk1nakKafoJxh279Itf+jQN2IeBJ7s3JOffmPoJIcG1c95sUNja3tneKu6W9/YPDo/LxSVuHScywxUIRxt2AahRcYctwI7AbxUhlILATTO7mfucFY81D9WSmEfqSjhUfcUaNlR7VoDYoV9yqu4CzTrycVCBHc1D+6g9DlkhUhgmqdc9zI+OnNDacCcxK/URjRNmEjrFnqaIStZ8uVs2cC6sMnVEY21DGWah/O1IqtZ7KwFZKap71qjcX//UCuTLZjG78lKsoMajYsqfCWFKB0k8TmzP7AW/13nXSrlW9evXqoV5p3Oa/KMIZnMMleHANDbiHJrSAwRheYQbvhJM3MiMfv6UFkvecwhLI5w+xwo28</latexit>

<latexit sha1_base64="vIoM8+ZvdRMIhNb2vEbB6g8uH3I=">AAACCnicbVDLTgIxFO3gC8cX6tLNRGLiiswYoi6JblxiIo8EJuRO6UClj0nbMSET/sCFW/0Md8atP+FX+AsWmIWAJ2lzcs69t7cnShjVxve/ncLa+sbmVnHb3dnd2z8oHR41tUwVJg0smVTtCDRhVJCGoYaRdqII8IiRVjS6nfqtJ6I0leLBjBMSchgIGlMMxkrN7gA4h16p7Ff8GbxVEuSkjHLUe6Wfbl/ilBNhMAOtO4GfmDADZShmZOJ2U00SwCMYkI6lAjjRYTbbduKdWaXvxVLZI4w3U/92ZMC1HvPIVnIwQ73sTcX/vE5q4uswoyJJDRF4/lCcMs9Ib/p1r08VwYaNLQGsqN3Vw0NQgI0NaGGSkIoDIzzMUntPXNcmFCznsUqaF5XgslK9r5ZrN3lWRXSCTtE5CtAVqqE7VEcNhNEjekGv6M15dt6dD+dzXlpw8p5jtADn6xdH3JsT</latexit>�

A′ 

• Through quasi phase matching

Dark Photon Dark Matter Search w. Optical Cavities

�(2)
xxx

<latexit sha1_base64="tsKcK/ZtQOdYeQKEY1qPL8OKA48=">AAAB9nicbVDLTsJAFL3FF+Kr6tJNIzHBDWkJRpdENy4xkUcCtZkOA0yYmTYzU1LS9E+MO3Trn7j2byzYhYAnuTcn59yb+/BDRpW27W+jsLW9s7tX3C8dHB4dn5inZ20VRBKTFg5YILs+UoRRQVqaaka6oSSI+4x0/MnDwu9MiVQ0EM96FhKXo5GgQ4qRziTPNPt4TF+SSu069ZI4jlPPLNtVewlrkzg5KUOOpmd+9QcBjjgRGjOkVM+xQ+0mSGqKGUlL/UiREOEJGpFeRgXiRLnJcvPUusqUgTUMZBZCW0v1b0eCuFIz7meVHOmxWvcW4r+ez9cm6+Gdm1ARRpoIvOqJQHLECHeTKMuLDzjr926Sdq3q1Ks3T/Vy4z7/RREu4BIq4MAtNOARmtACDFN4hTm8G7HxZsyNj9/SgpH3nMMKjM8f9vCTmA==</latexit>

�(2)
xxy

<latexit sha1_base64="cvf6QVBZgyGd2OkVCoRCs/PG3RY=">AAAB9nicbVDLTsJAFL3FF+Kr6tJNIzHBDWkJRpdENy4xkUcCtZkOF5gwM206UwJp+BPjDt36J679Gwt2IeBJ7s3JOffmPvyQM6Vt+9vIbW3v7O7l9wsHh0fHJ+bpWVMFcUSxQQMeRG2fKORMYkMzzbEdRkiEz7Hljx4WfmuMkWKBfNbTEF1BBpL1GSU6lTzT7NIhe0lKleuZl0wm05lnFu2yvYS1SZyMFCFD3TO/ur2AxgKlppwo1XHsULsJiTSjHGeFbqwwJHREBthJqSQClZssN59ZV6nSs/pBlIbU1lL925EQodRU+GmlIHqo1r2F+K/ni7XJun/nJkyGsUZJVz0ZRIJwFG4Sp3nxAWf93k3SrJSdavnmqVqs3We/yMMFXEIJHLiFGjxCHRpAYQyvMId3Y2K8GXPj47c0Z2Q957AC4/MH+HKTmQ==</latexit>
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LAMPOST

Solar

��-� ��-� ��-� ��-� ���
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��-�

Dark Photon Dark Matter Search w. Optical Cavities

Preliminary

, Γdark count = 10−4day−1 tint = 300 sec
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……
CCD

Bext
n2

n1

Signal photons can be resonantly produced if frequency and momentum match.
:::

<latexit sha1_base64="sJsgfgn2gJm1dtAkJVMUarz4wyE=">AAAB/HicbVDLSsNAFL3xWesrKrhxEyyCq5JIfSyLblxWsA9oQplMb9uhM5OQmVRKjB8j7qpbf8O1f2Nas7CtB+7lcM693Icfcqa0bX8bK6tr6xubha3i9s7u3r55cNhQQRxRrNOAB1HLJwo5k1jXTHNshRES4XNs+sO7qd8cYaRYIB/1OERPkL5kPUaJzqSOeezGT2SEiTtQIaGY2OUrKtK0Y5bssj2DtUycnJQgR61jfrndgMYCpaacKNV27FB7CYk0oxzTohsrzAYMSR/bGZVEoPKS2f6pdZYpXasXRFlIbc3Uvx0JEUqNhZ9VCqIHatGbiv96vliYrHs3XsJkGGuUdN6TQSQIR+ElcZanH3AW710mjYuyUylfPlRK1dv8FwU4gVM4BweuoQr3UIM6UHiGV5jAu/FivBkT4+O3dMXIe45gDsbnD8p1llQ=</latexit>

::::

<latexit sha1_base64="9As1jMzWvs2ii3k1v9kzKrGdEyc=">AAACJXicbVDLTsJAFJ36RHyhLt00EhMXhkylCKwkunGJiTwS2pDpcIGGzrTpTDGk6ecYP8YYN2jiyl9xwC4EPMlMTs65596Z6wSeKyTGX9ra+sbm1nZmJ7u7t39wmDs6bgo/Cik0qO/5YdshAjyXQ0O60oN2EAJhjgctZ3Q381tjCIXr80c5CcBmZMDdvkuJVFI3dxNb8yadcODYMS7gCsZl8xIXilXzGpcUqVZw0TATK3oiY4itoQgIBVVZoSxJkm4ur0Jz6KvESEkepah3c+9Wz6cRAy6pR4ToGDiQdkxC6VIPkqwVCVATRmQAHUU5YSDseP7GRD9XSk/v+6E6XOpz9W8iJkyICXNUJSNyKJa9mfiv57ClybJfsWOXB5EEThc97oeMeMDsOFL3bAPG8n9XSfOqYJiF0oOZr92mu8igU3SGLpCByqiG7lEdNRBFz+gVTdGH9qK9aVPt87d0TUszJ2gB2vcPApujZw==</latexit>

Axion Dark Matter Searches with Optical Cavities
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New Physics
• through large B field  

+ periodic structure

  optical cavities, 
, 

Q = 107, B = 10 T, 106

Γdark count = 10−6sec−1 tint = 1 month

B0

<latexit sha1_base64="7xbDijJGR03NuBCMN+AWnYraOVM=">AAABz3icbU/LSgNBEOyJrxhfUY9eFoPgKexKgh5DvHhMwDwgWcLMpBOHzMwuO7NKWFa8evSqn+HX+Ddu4h40saChqKqmu1gohbGu+0UKG5tb2zvF3dLe/sHhUfn4pGuCOOLY4YEMoj6jBqXQ2LHCSuyHEVLFJPbY7Hbh9x4xMiLQ93Yeoq/oVIuJ4NRmUm/IlNMcuaNyxa26SzjrxMtJBXK0RuXP4TjgsUJtuaTGDDw3tH5CIyu4xLQ0jA2GlM/oFAcZ1VSh8ZPlu6lzkSljZxJE2WjrLNXfGwlVxswVy5KK2gez6i3Efz2mVi7byY2fCB3GFjVPs5beaqd10r2qerVqvV2rNJp53yKcwTlcggfX0IA7aEEHOMzgDd7hg7TJE3kmLz/RAsl3TuEPyOs3GAWDHA==</latexit>

:::

<latexit sha1_base64="sJsgfgn2gJm1dtAkJVMUarz4wyE=">AAAB/HicbVDLSsNAFL3xWesrKrhxEyyCq5JIfSyLblxWsA9oQplMb9uhM5OQmVRKjB8j7qpbf8O1f2Nas7CtB+7lcM693Icfcqa0bX8bK6tr6xubha3i9s7u3r55cNhQQRxRrNOAB1HLJwo5k1jXTHNshRES4XNs+sO7qd8cYaRYIB/1OERPkL5kPUaJzqSOeezGT2SEiTtQIaGY2OUrKtK0Y5bssj2DtUycnJQgR61jfrndgMYCpaacKNV27FB7CYk0oxzTohsrzAYMSR/bGZVEoPKS2f6pdZYpXasXRFlIbc3Uvx0JEUqNhZ9VCqIHatGbiv96vliYrHs3XsJkGGuUdN6TQSQIR+ElcZanH3AW710mjYuyUylfPlRK1dv8FwU4gVM4BweuoQr3UIM6UHiGV5jAu/FivBkT4+O3dMXIe45gDsbnD8p1llQ=</latexit>

::::

<latexit sha1_base64="9As1jMzWvs2ii3k1v9kzKrGdEyc=">AAACJXicbVDLTsJAFJ36RHyhLt00EhMXhkylCKwkunGJiTwS2pDpcIGGzrTpTDGk6ecYP8YYN2jiyl9xwC4EPMlMTs65596Z6wSeKyTGX9ra+sbm1nZmJ7u7t39wmDs6bgo/Cik0qO/5YdshAjyXQ0O60oN2EAJhjgctZ3Q381tjCIXr80c5CcBmZMDdvkuJVFI3dxNb8yadcODYMS7gCsZl8xIXilXzGpcUqVZw0TATK3oiY4itoQgIBVVZoSxJkm4ur0Jz6KvESEkepah3c+9Wz6cRAy6pR4ToGDiQdkxC6VIPkqwVCVATRmQAHUU5YSDseP7GRD9XSk/v+6E6XOpz9W8iJkyICXNUJSNyKJa9mfiv57ClybJfsWOXB5EEThc97oeMeMDsOFL3bAPG8n9XSfOqYJiF0oOZr92mu8igU3SGLpCByqiG7lEdNRBFz+gVTdGH9qK9aVPt87d0TUszJ2gB2vcPApujZw==</latexit>

Preliminary
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DM Axion Searches with Optical Cavities
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Summary

microring resonator Luo+ (2019)

Optical cavities  ultralight dark matter 


Technologies of phase matching and mass 
production are quite mature in photonics.


Exciting time to apply this technology to 
particle physics!

⇒ ≲ eV


