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Hidden Photon Search at 
Tohoku and future



DM HP search in Tohoku
(a polit experiment for DM Axion)
• Hidden photon (dark photon, para-photon) is one of dark 

matter candidates.
• HP converted into photon.
• 𝛾! → 𝛾 with kinematical mixing 𝜒

• Halo scope without magnetic field can detect it.

Δ𝜈!"~10#$

𝜈!" = 𝑚!"

Signal is enhanced by Q
( Forced oscillation in cavity)

𝛾! → 𝛾 microwave rageme by Kinetic mixing

HP

Signal analyzer



Digital
Spectrometer

Isolator
(Pasternack，PE8302, 4-8GHz)

Hot load
NC346(ENA~6)
PE85N1007(ENA~14)

Pre-Amplifier
( LNF-LNR4_14B_SV )
The pre-amplifier is always 
used in all measurements.

Vector Network 
Analyzer
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Switch
(P9402C, 0.1-18 G) 

Transfer switch
State A: 1-2, 3-4
State B: 1-3, 2-4
(P9400A, 0.1-8 GHz)
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(P9402C, 0.1-18 G) 2
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COM

Programable
Attenuator
Keysight 11713E （0-11 dB)

HP measurement system
Anritsu, MS2840A

Port１
(Very week coupled)

Port 2
(Critically coupled)

circuit-designe-RT-v11.pptx (2023/3/3)

Keysight, E5063ARes. Freq. tuning
( Φ8 mm Pure Cu ball
moved by fine PE string)

Cavity

Experimental setup



The Runs
• History
• Commissioning started from 

Nov. 11th, 2022.
• Physics runs from Dec. 8th.
• Stable searches with 

resonance frequency scan 
from Jan. 12th, 2023.
• Stop on Feb. 1st to 

concentrate analysis.
• Summary
• 4,955- 4,972 MHz
• ~12 hour runtime for each run  56
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• After reporting the current 
result:
• HP search in cryogenic 

condition (4 K).
• Axion search with B= 9 T.

９T at Φ110㎜，L=200 ㎜
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The result here will come.
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