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TToUCK CKpLITBIX (POTOHOB XONMOAHOU TEMHOU MaTepum
nyTem perucTpauum OAUHOUHBIX 3JIeKTPOHOB, UCMYCKAEMBIX
C NOBepXHOCTU KATOAQ MYJIbTUKATOAHOIO CYeTYMKa.
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_' KanMGpOBKa AEeTeKTopa C NOMOLLbHO
pTyTHOU namnsr OPT 240.

UV Lamp
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Here A is the amplitude of the pulse, A is the mean amplitude and # — is a
parameter which depends on the counting characteristics. For this counter
& was found to be equal = 0.4. The rate was taken as an integral by the
interval of the amplitudes of the pulses from 3 to 30 mV. In this interval Polya
distribution is well approximated by exponent [8]. The efficiency calculated
from this distribution and interval from 3 to 30 mV was found to be (77+2)%.
The average amplitude of the pulse found from Polya distribution is 9 mV.

The sensitivity of CSP was 0.4 V/pC. One can easily find from this that gas _
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_' N3mepeHus BHyTpU cTanbHOro

Passive Shield 6okca (30 cm cTanm) Ha 1-m aTaxe
3paHua B 1. Tpouuk (Mockea)

Cathode! %

D=194 m Cathode 3

BHYTpUY 3aUMTLI: MeAHBIN CYeTUYMK
TToTok ramma-usnydeHus (B8 nuke npu
%200 keV) nonasneH Ha ABa Nopaaka.
CKkopoCTb cyeTa cHU3UnNach Ha 20%.
CneposatesnibHO, BHYTPU 3aLWMTLI BKNAA
OT ramma-msnydeHusa < 0.2%.

He Habnroaanoch cobbitun B
COBMNAACHUU C MHOOHAMU,
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_' N3mepeHus BHyTpU cTanbHOro

Passive Shield 6okca (30 cm cTanm) Ha 1-m aTaxe
3paHua B 1. Tpouuk (Mockea)

Cathode! %

D=194 m Cathode 3

BHyTpu 3amThI:

ArFOMUHUEBBIU CYETUUK

TToTok ramma-usnydeHus (8 nuke npu
2200 keV) noanasneH Ha ABa NopaaKa.
CKOpOCTb cYeTa CHU3UIIACh Ha NOPSAOK.
CneposatesnibHO, BHYTPU 3aLWMTLI BKNAA
OT ramma-msnyyeHusa < 10%.

He Habnroaanoch cobbitun B
COBNAAEHUU C MHOOHAMM.
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4 lOTeHLUumnanbI B

KOHpUrypauum 1 um 2
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371eKTpoOTpULIATE IbHBIX
npumecen B C4eTHOM rase B
nonax, NpeAcTaBfeHHbIX Ha
pUCYHKax, He npesbIwanu 1%.
A.K., I.Orekhov, V.Petukhov,
arXiv:1804.00870
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_' N3mepeHusa npu pasnuuHbIX

Temneparypax

Kaxnas Touka - pesynbtar 06pabotku
%100 Gb AaHHLIX U3MepeHUi
(10 6s (2 Ms x 5000 snapshots), 8 bit 100 mV 10 MHz ADC)

T S— .

35§ /

Temperature

253

T1 —— Configuration 1
—=— Configuration 2 T
—— Temperature

20+~

“

8,0

75

7,0

Hz (3 - 30) mV

6,5




nUaun PAH

N3mepeHus Ha meaHom
cyeTymKke
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4 TTnaHbI Ha byayluee:
Poton-ELectron EXperiment (2ELEX)

TTokasaHo, YTO meToa pabotaer.
Meton obnapaeT BLICOKOW YyBCTBUTENbHOCTLO B
obnactu BakyymHOro ynbTpaguonerta.
Onsa panbHeviwero npoasuxeHus Heob6xoaMMO:
- TTpumeHUTL TeXHOMOTUIO BBICOKOU OYUCTKU
\e- NOBEpXHOCTU KATOAG U HUTEA.

| - NMcnonb3oBatb NO BO3MOXHOCTU MATEpUanst
HU3KoW yaenbHoW aktueHocTbo no U(Ra), Th, K
- Obecneuntb AanbHeulwee CHUXeHUe ramMma-
(POHA BHYTPU MACCUBHOW 3ALUMUTEL.
-ONTUMU3UPOBATL KOHCTPYKLMUIO AeTeKTopa U
COCTAB ra3OBOU CMeCU ANA CHUKEHUA TEeMHOBOU
CKOpPOCTU cyeTa.
- Paspabortatb U U3rotoBuUTb CUCTEMY
OXNAaXAeHUa AeTeKTopa.
-MUHUMU3UPOBATD CUCTEMATUYECKYHO OLIMUGKY.

Llenb akcnepumeHTta - «yBuaeTb» TeMHyHO
mateputo (ecnu DM peiicTeutensHo ectb
CKpLITbIE (POTOHBI C maccoui (3Heprueii
obnactu BaKyymHoOro ynbtpaguoner
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"The new guiding principle should be
“no stone left unturned”: we should
look for dark matter not only where
theoretical prejudice dictates that
we "must”, but wherever we can.

G.Bertone and T.M.P.Tait A New
Era in the Quest for Dark Matter
arXiv:1810.01668

Cnacubo
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A multi-cathode counter in a single-electron counting mode )

Check for

A. Kopylov %, L. Orekhov, V. Petukhov Chack Lo

Institute for Nuclear Research of RAS, Prospect of 60th Anniversary of October Revolution 7A, Moscow, Russia

ARTICLE INFO ABSTRACT

Keywords: We describe the operation of the multi-cathode counter developed by us. It has an aluminum alloy cathode and
Proportional counter operates in single-electron counting mode. The calibration results are given. The gas gain was found from the
Single-electron counting calibration spectra. The electric fields and the operation of this detector in two configurations are described.

Low;theeshold detector Our original idea was to measure the effect of electrons emitted from the cathode surface according to the

difference in count rates in two configurations. We found the optimal potential difference between the first and
second cathodes in the two configurations using the calibration measurements of the count rates. In addition,
the advantage of using a multi-cathode counter for measuring the intensity of single-electron emission from a
metal is explained.
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Experimental Search for Hidden
Photon CDM in the eV mass range
with a Dish Antenna

J. Suzuki® T. Horie,® Y. Inoue.* and M. Minowa*
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Search for hidden-photon dark matter with the FUNK
experiment . xiv://1711.02958;1711.02961

D. Veberic”, A. Andrianavalomahefa®, K. Daumiller’, B. Débrich”, R. Engel™,
J. Jaeckel, M. Kowalski?, A. Lindner?, H.-J. Mathes?, J. Redondo’, M. Roth”,
T. Schwetz-Mangold“, C.M. Schafer?, R. Ulrich®

[The FUNK Experiment]
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Figure 1: Left: Schematic view of the FUNK experiment with a pillar supporting the PMT camera in
the center of the spherical mirror consisting of 6 x 6 segments. The box outlines a 495x431x435cm’
experimental volume. Right: The quantum efficiency of the PMT used as photon sensor [19]. The UV-
extended sensitivity of the used PMT 9107B(Q) 1s shown in red.
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First results from a hidden photon
dark matter search in the meV sector
using a plane-parabolic mirror system

Stefan Knirck,*® Takayuki Yamazaki,® Yoshiki Okesaku,*
Shoji Asai,” Toshitaka Idehara,’ Toshiaki Inada‘

“Department of Physics, Graduate School of Science, University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

PInstitut fiir theoretische Physik, Universitit Heidelberg,

Philosophenweg 16, 69120 Heidelberg, Germany

‘International Center for Elementary Particle Physics, University of Tokyo,
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
dResearch Center for Development of Far-Infrared Region, University of Fukui,
3-9-1 Bunkyo, Fukui-shi, Fukui 910-8507, Japan

E-mail: knirck@mpp.mpg.de, yamazaki@icepp.s.u-tokyo.ac.jp,
tinada@icepp.s.u-tokyo.ac.jp

Abstract. We report on the first results from a new dish antenna search for hidden photon
dark matter (HPDM) in the meV mass region. A double mirror system composed of a plane
and a parabolic mirror is designed to convert HPDMs into photons focused on a receiver. In
this phase 1 experiment we obtain an upper limit on the photon-HP kinetic mixing y < 10™%
for the mass range of 0.67 — 0.92 meV using conventional mm-wave technology with a room-
temperature receiver and a small-sized mirror system.

HPDM
R~ LO (18-27 GHz) | PC |
Conversion
mirror i
IF
Focusing Mixer Amplifiers  Oscilloscope
mirror (SBD) (36 dBx2) FFT (0-4 GHz)

Figure 1: Schematic of the setup and the receiver chain. Dark matter hidden photons
are converted into ordinary photons at the surface of the plane aluminum mirror. They are
emitted in perpendicular direction to the surface and focused by the parabolic mirror. A horn
antenna is placed at the focal point to receive the mm-wave power. The RF frequency is
down-converted by an even harmonic mixer (Schottky barrier diode) fed with a local oscillator
signal at a frequency of 18-27 GHz. The output IF power is amplified by two low-noise
amplifiers, and the waveform is Fourier-transformed by an oscilloscope. The power spectrum
is stored after the linear average of 10% spectra.



