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Search for hidden photon cold dark matter using radio telescopes

Oguri, Shugo
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We searched for hidden-photon cold dark matter (HP-CDM) using radio
telescopes. Diversion of the telescopes has an advantage in addition to the shortening of
development time. We used a millimeter-wave spectrometer for sensing of the atmospheric water
vapor, KUMODeS. We set upper limits for the parameter of mixing between the photon and HP-CDM in
the mass range around 0.1 meV, x ~ 2e-10, at a 95% confidence level. We are submitting the result
to JCAP. In parallel, we proceed to search for HP-CDM using a telescope developed for observation

of CMB polarization, GroundBIRD. We did not finish it, but we confirmed that the telescope system
works correctly. The search experiment is ready.



(dark photon

CMB

¢y

KUMODeS

(2) VB

hidden photon)

KUMODeS

GroundBIRD
MKID

( -~

20GHz

KUMODeS

WIMP

KUMODeS

[1

-3]

TOLAARRRER

| FEERKSETA
1REIZRBHIR

&
00?’?2%'

e
Wy

BT DB FOHE

GroundBIRD



5.0
= .
(1) KUMODeS KEK ]
12 3 0.0
27.998~28.012CHz o 72
—5.0
4.0
115.79~115.85u eV = 30
i
X 2.0
5 W
130K 210
0.0
10°
@ g
= 107
&
ch’
=10
-2 0 2 4 6 8 10 12
frequency [MHz + 28 GHz]
2. KUMODeS
= = Cosmological Limits = CS-antenna (Horie et al.)
Solar Lifetime —— Kauirck et al. (2018)
—-=--Haloscope m—— This result
—-—- Suzuki et al.
1078 i
i
3 i
© L \
g 107 i R
E oo
g i
g i i/
50 10710 4
£ it
0 Z ,H.:.
27
M i
b i
10-1142 M
i
G ) 1070 107° 107 107 1072 107 10° 10!
4 hidden photon mass [eV]
p 1.24 x 10
look elsewhere === Cosmological Limits —— This result
1.2
. X A
. L
=0.8
@
2
Z 06
¢ 3 g
JCAP %‘3 0.4
[4] g
0.2
(5) GroundBIRD 2019 0w
115.78 115.80 115.82 115.84 115.86
hidden photon mass [ueV]
2020 3. KUMODeS
2020
C 9 4]
(©) 20

[5]



[1] P. Arias, D. Cadamuro, M.
Goodsell, J. Jaeckel, J. Redondo and
A. Ringwald, WISPy cold dark matter,
JCAP 06 (2012) 013,
[arXiv:1201.5902].

[2] J. Jaeckel, A force beyond the
Standard Model - Status of the quest
for hidden photons, Frascati Phys.

Ser. 56 (2012)  172-192, — - R R
[arXiv:1303.1821]. s e "
[3] J. Jaeckel and A. Ringwald, A  4- GroundBIRD [5]

cavity experiment to search for
hidden sector photons, Physics Letters B 659 (2008) 509 - 514, [arXiv:0707.2063].

[4] N. Tomita, S. Oguri, Y. Inoue, M. Minowa, T. Nagasaki, J. Suzuki, O. Tajima, Search
for hidden-photon cold dark matter using a K-band cryogenic receiver, arXiv:2006.02828
(JCAP )
[5] , , , CMB GroundBIRD
, Vol.38 No.4 2020/01.02.03



6 4 2 0

Kutsuma Hiroki Hattori Makoto Kiuchi Kenji Mima Satoru Nagasaki Taketo Oguri Shugo Suzuki 193
Junya Tajima Osamu

Optimization of Geomagnetic Shielding for MKIDs Mounted on a Rotating Cryostat 2018
Journal of Low Temperature Physics 203 208
DOl

https://doi.org/10.1007/s10909-018-2036-7

Nagasaki T. et al. 193

GroundBIRD: Observation of CMB Polarization with a Rapid Scanning and MKIDs 2018

Journal of Low Temperature Physics 1066 1074
DOI

10.1007/s10909-018-2077-y

Choi J. Oguri S. 168

Status of the GroundBIRD Telescope 2018

EPJ Web of Conferences 01014 01014
DOI

10.1051/epjconf/201816801014

H. WATANABE, S. MIMA, S. OGURI, M. YOSHIDA et al. E100-C

Development of an Optical Coupling with Ground-Side Absorption for Antenna- Coupled Kinetic 2017
Inductance Detectors

IEICE TRANSACTIONS on Electronics 298-304

Dol
10.1587/transele.E100.C.298




Y. Kuroda, S. Oguri, Y. Kato, R. Nakata, Y. Inoue, C. Ito, M. Minowa 758

Observation of gamma ray bursts at ground level under the thunderclouds 2016

Phys. Lett. B 286-291
DOI

10.1016/j .physletb.2016.05.029

Shugo Oguri et al. 9906

GroundBIRD: observations of CMB polarization with fast scan modulation and MKIDs 2016

Proc. SPIE 9906, Ground-based and Airborne Telescopes VI 99063L

DOl
10.1117/12.2231672

6 RAP

2018

Shugo Oguri

Search for hidden photon cold dark matter using radio telescopes

17th International Workshop on Low Temperature Detectors

2017




GroundBIRD MKID

73
2018
18 4 NICT
2018
MKID CmB " GroundBIRD”
18 4 NICT
2018

Shugo Oguri

GroundBIRD: observation of CMB polarization with fast scan modulation and MKIDs

SPIE - Ground-based and Airborne Telescopes VI (vol. 9906)

2016




GroundBIRD

2016

2016
KI1D
TIA
2017
GroundBIRD
72

2017




