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Hidden photons as dark matter candidates

kinetic mixing, coupling

Hidden photon /
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U(1) is simplest extension of SM, predicted by many theories \ mass term
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New detection idea: spherical mirror

Transition conditions at metallic mirror
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- Signal in radius point
- Daily / seasonal shift by ~ few mm

Searching for WISPy cold dark matter
with a dish antenna
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First measurement: Tokyo group
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Finding U(1)s of a Novel Kind — FUNK

Prototype mirror (Auger Observatory)

solid aluminum mirror
6 x 6 segments
R=34m
A=14.56 m2
reflectivity ~ 0.7



Alignment of mirror segments
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New setup

Low-noise PMT
(can be cooleqd)




Measurement with low-noise, UV-extended PMT

o,
electron'tubes
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refractive index (n,) 1.49 1.46
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Data runs: examples of traces

Trace of 2000 bins of 0.8 ns size
(800 us before and after trigger)

Muon hit of PMT (signal with echo?)
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Data analysis — work in progress

Raw trigger rate
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Preliminary analysis of data — four configurations
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(run 6, all rates in Hz)
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Preliminary analysis of data — four configurations
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AR = 0.0032+0.0014
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Preliminary FUNK results

Jupiter =t

Cold Dark Matter
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Shutter and motorized stage
unique tools for studying
systematic uncertainties

Work in progress
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Outlook

Improve measurement in visible and UV range

Study of systematic effects, check FoV effect and search for possible light leaks

Improvement of setup (light shielding, temperature stability, monitoring)

Use of signal time correlation (time echo) to measure Cherenkov background

Correction for temperature-dependent gain of PMT

Perform measurements with other sensors to cover other phase space regions

GHz receivers (commercial) THz detector developed at KIT (LN2)
Ku bands: 11 - 14 GHz
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Backup slides
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Hidden photons as source of photons

Re-definition to find classic e.o.m. XH s XH_— yAH

= Xpu ( 1X) exp(—iwt)
DM

A
Spatially constant oscillating field ( X )

2

Constraint on energy density % (X pl?) = peDrt hate ~ 0.3 GeV

cm?

Small oscillating electric field

o V X PCDM  halo
Ervl2) = v+/2 ~ 3.3 % 1079 ( ) ’
VA([Epul?) X+/2PCDM halo : m \10=12/ \ 0.3 GeV/cm3

m,)// m,y/

= —=0.24 —
f o 0.24 GHz (,ueV)
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Test measurement with cooled CCD camera
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Data runs: raw trigger rates
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Calibration: single-photon trace
measured with flasher (direct trigger)

Selection window for single photons
(selection efficiency 0.75)

Charge obtained by integrating traces
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Larger mirrors available ?
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