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1. HIDDEN PHOTON DARK MATTER SEARCH USING RESONANT CAVITY

�2

L = �1

4
Fµ⌫F

µ⌫ � 1

4
Xµ⌫X

µ⌫ � �

2
Fµ⌫X

µ⌫ +
m2

X

2
XµX

µ + ejµA
µ.

<latexit sha1_base64="ZXzHue4KqtyJ10cK7CqM7ZrJxtE="></latexit><latexit sha1_base64="ZXzHue4KqtyJ10cK7CqM7ZrJxtE="></latexit><latexit sha1_base64="ZXzHue4KqtyJ10cK7CqM7ZrJxtE="></latexit><latexit sha1_base64="ZXzHue4KqtyJ10cK7CqM7ZrJxtE="></latexit>

Ref: Jaeckel  2013, arXiv:1303.182�
<latexit sha1_base64="9TcepdHSudh4pI3aXXHZTpNeKCI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJH8PJbeE/PnFtRKIecJryIKYjJSLBKFrJ77OxqA3qDbfpzkFWiVeSBpRoD+pf/WHCspgrZJIa0/PcFIOcahRM8lmtnxmeUjahI96zVNGYmyCfHzsjZ1YZkijRthSSufp7IqexMdM4tJ0xxbFZ9grxP6+XYXQd5EKlGXLFFouiTBJMSPE5GQrNGcqpJZRpYW8lbEw1ZWjzKULwll9eJZ2Lpuc2vfvLRuumjKMKJ3AK5+DBFbTgDtrgAwMBz/AKb45yXpx352PRWnHKmWP4A+fzBzVcjkY=</latexit><latexit sha1_base64="9TcepdHSudh4pI3aXXHZTpNeKCI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJH8PJbeE/PnFtRKIecJryIKYjJSLBKFrJ77OxqA3qDbfpzkFWiVeSBpRoD+pf/WHCspgrZJIa0/PcFIOcahRM8lmtnxmeUjahI96zVNGYmyCfHzsjZ1YZkijRthSSufp7IqexMdM4tJ0xxbFZ9grxP6+XYXQd5EKlGXLFFouiTBJMSPE5GQrNGcqpJZRpYW8lbEw1ZWjzKULwll9eJZ2Lpuc2vfvLRuumjKMKJ3AK5+DBFbTgDtrgAwMBz/AKb45yXpx352PRWnHKmWP4A+fzBzVcjkY=</latexit><latexit sha1_base64="9TcepdHSudh4pI3aXXHZTpNeKCI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJH8PJbeE/PnFtRKIecJryIKYjJSLBKFrJ77OxqA3qDbfpzkFWiVeSBpRoD+pf/WHCspgrZJIa0/PcFIOcahRM8lmtnxmeUjahI96zVNGYmyCfHzsjZ1YZkijRthSSufp7IqexMdM4tJ0xxbFZ9grxP6+XYXQd5EKlGXLFFouiTBJMSPE5GQrNGcqpJZRpYW8lbEw1ZWjzKULwll9eJZ2Lpuc2vfvLRuumjKMKJ3AK5+DBFbTgDtrgAwMBz/AKb45yXpx352PRWnHKmWP4A+fzBzVcjkY=</latexit><latexit sha1_base64="9TcepdHSudh4pI3aXXHZTpNeKCI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphbaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x0+agrQ8GHu/NMDMvTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51TJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJH8PJbeE/PnFtRKIecJryIKYjJSLBKFrJ77OxqA3qDbfpzkFWiVeSBpRoD+pf/WHCspgrZJIa0/PcFIOcahRM8lmtnxmeUjahI96zVNGYmyCfHzsjZ1YZkijRthSSufp7IqexMdM4tJ0xxbFZ9grxP6+XYXQd5EKlGXLFFouiTBJMSPE5GQrNGcqpJZRpYW8lbEw1ZWjzKULwll9eJZ2Lpuc2vfvLRuumjKMKJ3AK5+DBFbTgDtrgAwMBz/AKb45yXpx352PRWnHKmWP4A+fzBzVcjkY=</latexit>

Xµ
<latexit sha1_base64="3e9jCU+xnXGHdO4f0yDa6sFwFzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xNtmDJhY0FFXddHdFCWfG+v63V1pb39jcKm9Xdnb39g+qh0dto1JNaIsornQ3woZyJmnLMstpN9EUi4jTTjS5zf3OE9WGKflgpwkNBR5JFjOCrZPa3UFfpJVBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYYW0Z4XRW6aeGJphM8Ij2HJVYUBNm82tn6MwpQxQr7UpaNFd/T2RYGDMVkesU2I7NspeL/3m91MbXYcZkkloqyWJRnHJkFcpfR0OmKbF86ggmmrlbERljjYl1AeUhBMsvr5L2RT3w68H9Za1xU8RRhhM4hXMI4AoacAdNaAGBR3iGV3jzlPfivXsfi9aSV8wcwx94nz/1IY61</latexit><latexit sha1_base64="3e9jCU+xnXGHdO4f0yDa6sFwFzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xNtmDJhY0FFXddHdFCWfG+v63V1pb39jcKm9Xdnb39g+qh0dto1JNaIsornQ3woZyJmnLMstpN9EUi4jTTjS5zf3OE9WGKflgpwkNBR5JFjOCrZPa3UFfpJVBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYYW0Z4XRW6aeGJphM8Ij2HJVYUBNm82tn6MwpQxQr7UpaNFd/T2RYGDMVkesU2I7NspeL/3m91MbXYcZkkloqyWJRnHJkFcpfR0OmKbF86ggmmrlbERljjYl1AeUhBMsvr5L2RT3w68H9Za1xU8RRhhM4hXMI4AoacAdNaAGBR3iGV3jzlPfivXsfi9aSV8wcwx94nz/1IY61</latexit><latexit sha1_base64="3e9jCU+xnXGHdO4f0yDa6sFwFzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xNtmDJhY0FFXddHdFCWfG+v63V1pb39jcKm9Xdnb39g+qh0dto1JNaIsornQ3woZyJmnLMstpN9EUi4jTTjS5zf3OE9WGKflgpwkNBR5JFjOCrZPa3UFfpJVBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYYW0Z4XRW6aeGJphM8Ij2HJVYUBNm82tn6MwpQxQr7UpaNFd/T2RYGDMVkesU2I7NspeL/3m91MbXYcZkkloqyWJRnHJkFcpfR0OmKbF86ggmmrlbERljjYl1AeUhBMsvr5L2RT3w68H9Za1xU8RRhhM4hXMI4AoacAdNaAGBR3iGV3jzlPfivXsfi9aSV8wcwx94nz/1IY61</latexit><latexit sha1_base64="3e9jCU+xnXGHdO4f0yDa6sFwFzM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xNtmDJhY0FFXddHdFCWfG+v63V1pb39jcKm9Xdnb39g+qh0dto1JNaIsornQ3woZyJmnLMstpN9EUi4jTTjS5zf3OE9WGKflgpwkNBR5JFjOCrZPa3UFfpJVBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYYW0Z4XRW6aeGJphM8Ij2HJVYUBNm82tn6MwpQxQr7UpaNFd/T2RYGDMVkesU2I7NspeL/3m91MbXYcZkkloqyWJRnHJkFcpfR0OmKbF86ggmmrlbERljjYl1AeUhBMsvr5L2RT3w68H9Za1xU8RRhhM4hXMI4AoacAdNaAGBR3iGV3jzlPfivXsfi9aSV8wcwx94nz/1IY61</latexit>

:kinetic mixing constant.

:U(1) hidden field.

P = �2m�0⇢CDMQV G
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WISPDMX: Weakly Interacting 
Slim Particle Dark Matter 
Experiment. 

Located in building 68 room 11, 
Insti. for Experimental Physics, Uni. 
HH.
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2. BROADBAND SEARCH USING RESONANT CAVITY

Single resonance 
scan for WISP

➤ Off-resonance 
region is still 
sensitive to HP 
dark matter. 

➤ Broadband 
search cover a 
wide mass 
range (!)

m�0 =
f

500 MHz
2.07µev
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3. DEVELOPMENTS OF WISPDMX

•  A high-efficiency broadband acquisition covers 500 MHz at the 
resolution of 50 Hz. 

• The fast frequency calibration tracks the resonance. 
•  The signal search over the high-resolution spectrum is supported by 

the study on light dark matter signal profile. 



5. PRELIMINARY RESULT FROM THE FIRST SCIENCE RUN

• First Science Run: 23rd October 2017 to 2nd 
November 2017, 61.1 hours of data. 

• Lowest detectable power is at the level of 10-18 
Watt . 

• Preliminary result: We found no signal which 
could emerge from the hidden photon dark matter 
in the 500 MHz broadband spectrum. 
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Thanks you for attention.


