Optimization and Design of the Energy Calibration System using **Na
Source of CANDLES for study of **Ca Double Beta Decay

V.T.T. T rang’, T. Kishimotoz, M. Nomachiz, T. Iida3, Y. T akemotoz, K. Nakajima", S.
Yoshida’, S. Umeharaz, H. Kakubata’, R. Hazama6, K. Matsuoka’, N. Nakataniz, Y.
Takihira’, T. Maeda’, W. M. Chan’, B.T. Khai’, T. Ohata’, T. Batpurev’, Fridaus
Soberi’, N.D. Thong'

'Faculty of Physics and Engineering Physics, University of Science, VNU-HCM

Research Center for Nuclear Physics (RCNP), Osaka University, Ibaraki, Osaka, Japan
3Faculty of Pure and Applied Sciences, University of Tsukuba, Tsukuba, Ibaraki, Japan
*Graduate School of Engineering, University of Fukui, Fukui, Japan

>Graduate School of Science, Osaka University, Toyonaka, Osaka, Japan
6Department of Science and Technology, Tokushima University, Tokushima, Tokushima,
Japan

vantrang666(@gmail.com

Abstract

CANDLES experiment is searching for neutrinoless double beta decay (Ovpp) of
*Ca which has largest Q value among all Bf isotopes by using CaF, scintillators. The
energy calibration plays an important role to the precision of the energy region at Q value
where OVBp decay events appear. Therefore, a new calibration method using the **Na
source (E, = 1.37 MeV and 2.75 MeV) has been developed in order to improve the current
energy calibration. The radioactive source **Na is produced by neutron activation of **Na
inside Nal(TI) detector. By this way, two gamma rays of **Na source are triggered by beta
decays absorbed in NaI(Tl) detector. In order to obtain enough **Na intensity for the
calibration, size of Nal(TI) detector and configuration of neutron activation are optimized
by Monte Carlo (MC) simulation and confirmed by the experiment. In this report,
optimization and design of new energy calibration system will be presented.
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T6i wu hoa va thiét ké hé théng chuén ning lweng sir dung ngudn **Na
cho CANDLES dé nghién ciru phan ri béta kép ciia ngudn **Ca
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Tém tit

CANDLES la mot thyc nghiém nghién ctru phan ra béta kép khong neutrino
(OvBP) cua **Ca bang ddu do nhap nhay CaF,. Ngudn **Ca c6 gia tri Q 16n nhét trong sd
cac dong vi phat beta kép. Viéc chuan ning luong dong mot vai tro rat quan trong dbi véi
do chinh x4c cua vung nang lugng tai gia tri Q noi ma cac phan ra Ovpp phat ra. Vi vay,
mot phuong phap chuin ning luong méi sir dung ngudn **Na (v6i hai tia gamma c6 ning
lwong 1.37 MeV va 2.75 MeV) duoc phat trién dé cai thién hé chuan ning luong hién tai.
Ngudn dong vi **Na duoc tao ra bang cach kich hoat **Na trong dau do Nal(Tl). Bing
cach ndy, hai tia gamma cua ngudn “*Na dugc danh diu béi phan rd beta duge hip thu
trong dau do Nal(Tl). Bé dat du cudng d6 ngudn **Na cho viéc chuén ning luong, kich
thudc Nal(T1) va cdu hinh phéan tich kich hoat dugc t6i uu héa bang mé phong Monte
Carlo (MC) va dugc khang dinh bang thyc nghiém. Trong béo cao nay, tdi uu hoa va thiét
ké hé théng chuan ning luong méi s& duge trinh bay.
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