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Research on the development of detectors for the search of new physical properties
by low-energy neutrinos.
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The aim of this study is to develop a low-threshold, low-background proportional counter as a detector to search for

undiscovered exotic interactions as a new physics in low-energy neutrinos. The search for exotic neutrino interactions

seeks to observe neutrino interactions via unknown gauge bosons, such as weak charges and magnetic moments which

the quantities of matter not considered in the Standard Model. A distinctive feature of this research program is the

development of new detectors with sensitivity in the low energy region around 1 keV in order to search for new neutrino

properties. To achieve this, three factors are important: (i) the detector must be placed in the vicinity of reactor neutrinos

to earn neutrino flux, (i) it must have a low threshold, as events are expected to increase in the low-energy region, and

(iii) it must have a low background. In this application, an evaluation of the performance of proportional counters to meet

these three factors will be carried out.
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B 1: Image of neutrino measurements in the

vicinity of a nuclear reactor.



KTHLVAR ANy 7 7T 0 REWEL, [+
K2R EEIC B T 2 AT — 2 2 WD, £D
ET. AERARHEBOT YA o T H B E
T2
BrRiEidE

AHRFFE D ERRIL 2 FEHOM AT X 5 HE TE
Ehiz, =2 B, Bz ¥ —X eI SR
SRR /NI ELBIEHECE T Y . ARBIRIFIEIC K
S>THRYELTZ, ZOHMN, BARFEH LY CIA
LTW5 8L O KRB FIFHEE T AT DT R D
FHE Ny 7T ROFHE T 572, fFRIZD
WTENZENLLTIZRRD,

1) /MO HBIFHEGE 1T X D HIE
FP IOBEHEIC L > T X BRICHT D
AR ABNET D, FloZD®y N7 v 7T,
WHEHRE 28 D> — /v RTEW, v— /L KO ETF
EFEHMI 2—F U RRETEDLTTAT 4 v I
VFL—H—ERETH LT, AFRIZET 5
ERmOTa hF AT L THIETE D, K21
MEBIFEE D'y NT v 7 E2RT, HBIEHEE O
AKKiZ, P4emXL40ecm D SUS L 7o THBY ., KN
BEBIZ PL-10(7 /L =2 90%,CH4 10%)% FEtE4 5 Z &
NTED, 74— RAL—%@ LT, KBS
LOEFERYHTZENTE, Y TUT, U=
7T 7 CHEME L, PHA (peak hold ADC)& PC TF
— X EWST D, £z, PL-I0 WA IZ, AT A K
MERA RS, 74 VX —Z2BLTH A

. /h

FHIRI 2 —F veto

HRAEN -

[ERZ A >~ - WEE
\ B
—— —
[ | ]
~4cm BER—F AT bro—1) Fv7
. ~a0cm [ -7 signal
MCA
itk |

X 2: The setup of the small proportional

counter.
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X 3:channel distribution from 55Fe X-ray
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X 5: background event spectrum (blue) with

muon induced event spectrum (red)for the

proportional counter.
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6: (left) The picture of the large volume
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