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The Hidden Photon - viable dark matter candidate
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The Hidden Photon - viable dark matter candidate

Lagrangian
Lo L Ly g Xp g TXR S
= g T g R AT = S R AT e X X A SR A
Kinetic Mixing
conducting
surface
electromag. wave emission <\WWWW ¢ WWWWWW>
field [
strength ef-
X ! E=xX
’.
E 3
'.
g

WISPy Dark Matter Search with a Dish Antenna Setup in Tokyo

2/18



Introduction Theory Experiment Conclusion

Dish Antenna Experiments
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Sensitivity
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Sensitivity - Limits Comparison

‘ Ay mx [eV] X
FUNK (Germany) arXiv:1410.0200, arXiv:1510.05869
spherical (13 m?) optical 100 10~1
% | radio 107°-10"* 108
Minowa (Tokyo) arXiv:1509.00785
parabolic (0.2 m?) optical 100 1012
conversion plate (4 m?) radio 105 1012
Our Experiment (Tokyo)
conversion plate (0.2m?) s | ~ mm 103 ~ 10710

% not yet measured

Our Experiment: first setup with mm-wave-technology
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Sensitivity
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Theory
Directional Resolution
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A Directional Search future Option
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A Directional Search future Option
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A Directional Search future Option
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Experiment
our mm-wave setup
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Our Experimental Setup - Overview
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Our Experimental Setup
R
Hidden

Pthons%\,
T

mm-wave detector

Hidden Photon
S O R T I

conversion plate

mm wave
f

[ focussing mirror

WISPy Dark Matter Search with a Dish Antenna Setup in Tokyo




Introduction

Theory Experiment Conclusion
Our Experimental Setup
Hldden
M%ﬂ\ztons mm-wave detector

Hidden Photon
conversion plate
/\ mm wave

[ focussing mirror
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Our Experimental Setup

Hldden Detector Coupling
%z]:tons mm-wave detector & Gain

Hidden Photon

conversion plate
/\ mm wave
Y \J

[ focussing mirror
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Our Experimental Setup
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Our Experimental Setup
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Our Experimental Setup

Conclusion
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Our Experimental Setup

Conclusion

four + N fo =Fy
= mm-wave detector
— (Schottky-Barrier-Diode)
.
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Our Experimental Setup

Conclusion

four + N fo =Fy

1GHz + 14 x 12 GHz = 169 GHz
mm-wave detector
(Schottky-Barrier-Diode)

Local Oscilllator
fio ~12GHz
169 GHz

mm-wave input

35dB
Amp.

35dB
Amp.

&

FFT
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Our Experimental Setup

four + N fio = fiy 1GHz + 14 x 12 GHz = 169 GHz

mm-wave detector
(Schottky-Barrier-Diode)

Local Oscilllator
? fio ~12GHz 35dB
= Amp.

169 GHz
mm-wave input

Our Schottky-Barrier-Diode:
140 — 220GHz
Py ~ 107 MW
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Our Experimental Setup

Conclusion
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Our Experimental Setup

Conclusion

f=1.5m

L e
Conversion plate (Al): 600x600mm
Al mirror ;m‘
surface accuracv << 1mm

(~100% reflectivity for mm-wave)
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Alignment Check
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Detector Performance
Gyrotron (Fukui)

~70dB Beam Attenuation

Gain-/Coupling
Measurment
Beam Dump

mm-wave
Detector

L 2

P det ™ ,U‘W
Power Monitoring

Pout ~ 20W

DN Power
2\ _Detector
Polarizer
Aout ~ 1.6mm
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Detector Performance
Gyrotron (Fukui)

Pout ~ 20W
Aout ~ 1.6mm
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Roadmap & Outlook

October - November
first actual DM measurement,
first preliminary result

from December
re-measurment of detector performance to
improve limit

from around mid 2017
Dielectric Multi-Layered-Dish to increase signal
(c.f. DESY-PROC-2016-03)
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Conclusion

Jupiter

BR(r-ye*e’)

—6}—

>< e —

2 - -
=]

g - —

2 Our Dish -

- Cold Dark Matter Dish 10-3wW -

—15p— —

1 1 I L1 I L1 I L1 I L1 I L1 I L1 I L1 L1 I L1 I I

-15 -12 -9 -6 -3 0 3 6 9 12

Log1o Mx[eV]

WISPy Dark Matter Search with a Dish Antenna Setup in Tokyo 18/18



Introduction Theory Experiment Conclusion

Thank you very much
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