:.24: 24 = = > HB: g o .
hE RS MBS S5 R 2025 H55% % 11 #3: 111009 </ CPERE ) Zekit
SCIENCE CHINA PRESS

SCIENTIA SINICA Physica, Mechanica & Astronomica physcn.scichina.com
i BRRET AR EH CrossMark

RPN T NIRRT RERFERFEN

Tagk! BE R KRRV MR’ ReE MR MR 2R Bis g,
FiaE, Hdtl s, s T R bl 20 2120 EEqE
R AR, AR, Buk R, AT, B4R &S, HiEFS B2
EIF M A R0 BUEC, et Eura!, kgt gl @ 10
RIS, T kB, REES kB

LB EREEELE B RN E R E S E, RIF 200433
L W ERRE R B AT AT, B 201210

TR EEMRI RN B2 TR R, T 315211

. HPERRE G LR SR TR, 13 200050

AERUTNE KR SER 2R, L5 100091

- HEBEEARFERYEAR, S8 230026

. R ERLEE B R FUAT, bR 100049

. RS RSB R B, B 200240

L E R S BT FU R, _BiE 201800

10, K2 TRYE R, L3 100084

*PER N, BFR, E-mail: chenhao_fd@fudan.edu.cn; 3¢/, E-mail: huanzhonghuang@fudan.edu.cn; & ¥, E-mail: malong@fudan.edu.cn; BB 2 :

E-mail: xuemx@ustc.edu.cn

O 0 9 N L AW N =

WA H3: 2024-10-08; 4332 H#: 2024-12-04; M4 H i H 1 2025-05-13
5 5 SR RG0S 2022YFA 1604702, 2023YFA1607203) % B35 H

HE THTHIAUNAETEEREEN THEREERNHNE, TRTHESENERXTABREEZN
MEFAZ—. RERTRNEZLZOH)ERRZLMAR TR T EEELEARNTHRAEZRE, HETF
MFLENRERN. TRFENBETRUHFLE, W-RARTHABRE-RFERAMEXRER. KERKE
RBBAZH —ROVBEEBRREATF NN RNEBEARATRZ —. CEARREIHE. SEARIMEFEAM
¥, BAA-—RARBAEN. AXZENFERIRESZAEABZLFHUTRINEREARIARK, EH Rk
ik, FENG P EEEKE SR EREOBBLE(CUPID-CIPL) K A Lt B, REEXTREZFH T IR EHN
ARG i 1R & B OvBpsE o W B A B BT R

KRR REREERS, THFUTRINEZE, PEREHTERE

PACS: 23.40.-s, 23.40.Bw, 07.57.-c, 07.57.Kp

SR Wi, WEok, R, 45 MBRIC PR RS SR G R AT AR S0, T Rl Mg 15 KO, 2025, 55: 111009
Cao J, Cao X, Chen H, et al. Jinping bolometric double beta decay experiment (in Chinese). Sci Sin-Phys Mech Astron, 2025, 55: 111009, doi: 10.1360/
SSPMA-2024-0448

© 2025 (PIERFE) Aktk www.scichina.com


physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2024-0448&domain=pdf&date_stamp=2025-02-18
https://doi.org/10.1360/SSPMA-2024-0448
www.scichina.com
https://doi.org/10.1360/SSPMA-2024-0448
https://doi.org/10.1360/SSPMA-2024-0448

RN, PE R WEE D) RIF

2025 4 55 11

][l

1 5]

PR AR P T R 2 i [ Bk 1A BT S B R
B, 20 20K, T HR I G 1 R LR D) b E S
TP REEIETRE, XR R TR
T A X — R A P T AR e i T AT
I | O Y G AP E YA 20 Y R0 %€ VAL T YA
HR T 752 H B I SR 73X — 1) B T4 s R 7
FEA TR DA B 5 0 o - IR 0 o A o R RS U & G B
T TR BT I ES AR (0vBB) S 56 /2 214 BT IF 7 ik
T AR GRS BB T, X T @ X S 3 AR
Qvpp)ILFE, FEHNA, B EBCNZHEFAZ KA —
DA IIE R RIE A, Z2)—(A, Z+H2)+e +e
VAV, T TG H T X S ZE AR A A B
T BRSO, SERR N ISR N(A, Z)—(A, Z+2)
‘e e . WIRAESEIGH RIL T OvppRE A AR, winl LA
EA PR E SO, R IR R A FE 4T
WA RSP IE, K RO HE bR AR B 1 S 0 ) B,
N FHEARL T B SR A A R f Rt

R, SEEGERM0vA 4 BN [ Fr b2 AN R 5
5N S B AR Y AR B ARz —. B
A CAE 1M RS2 E2v8p, OvppERIIS2E: i it
I e R ol R R AR O I S AR R FE R A LT
RERVI GG A v B L. BN NI H
PR T RS ERER A P TR4, RER DT E A&
—ANELLHIRENE, THovaRL R B T R T AR
&, PR MR R e AU, TEAZ IR B RME(Opp)
BT il — AN 90

EI PR b FE0vBpa 58 R F A BRI 28 A (045 = 46
HORE LK HEGERDA. MAJORANA). i G 7]
5 E (EX0-200) W INR N & (KamLAND-Zen,
SNO+). il f A F B (CUORE). = [ A AR 8] 5
B3 (NEXT-100) 2048, BeFd 26 U HEBR I 2B 1
TF R GEME, 22 Ah ARAE S8 R J7 AW T, IS
T—FRANEBERR, NEEH— R 0vBBHR N S5
e VeI

XFFovpRas, EAMRAIRIEE T, R %
(BAOVBBY: 3 HHZRAIE )il /2 K F:

v M-t
S(Ti(;z) xX a-¢€ m’ (1)

Hor, a AR, e R, MOSERINES 8

JE, AR R, BAARICK, SENREESHIE. H
Al e 22T AN R AR 5 58 10 K TR Sz 56 1 24 2 30T 00
REUZHIEFN0ELL L, MR KRBT 57 3L
ARG

T AR I I R R B P R AR VR SR IR R
RV, fER RS RS AT N iR
AR B S 5 R/ 18784F i Langley™ & B, 41
FMEFAELAIE. AndrewsZ: A NF) FH &AL 2%
EREREGRE SRS KR E VTR REOX —
A3, SEEL T X AN ok T ORI, 7 RSO A,
B2k 2 S AR U K A AR I6 B P B A R B AR
B R JR AT L A I B R A RS B R L M
I B TR AR A X DU 3248 o (1) 8 46 T 19844F Fiorini
FNiinikoski ) TAEM, F AR IITE sk 7 W0 13 7%
WA A ERHARZ —. JATIuT AT — g
20 b R T AR R R — ARG L TR O o A R A,
T G- 75 T (FO AR 55 H SEEUAC R B, AOK
JEARD B A, SR ey R BRI

OvABE M H AR A B S, 77 LA AR S A5 AR
TR ) S AR S S, R B SE B A S A SR AR
Mo DX A3, AR TR PR 2 T T o 7 O UL B S 8 5%
HEERREE. B THEFHEEER, ERRKENT
AR, SEIGAE Bl S B AR A HL T SLEG =
A H S 2R 4. v 8 B S S5 %5 (CIPL) A2
HErth R LR SRsR. FHAEERIKIH T
SIS E, AT RARE SR E AT T U 5 AR S
55 1) ] R4 ot 11 £ JE A

2 RiEmIEERRA

BRI i 1 A 2 (T ) ZE R0 I v Aol X DL
Apeh B L7 e 3. 58, 1 RIS SR W
DL AR — 343, n S AL RE P 0 Te, BHIRHE S i
) OMo%E, X% R AR IR R A TR
T A AR, PRAIE T AR BRI, K, IRiR
m R BB RARE R R LR RiEtE, TBfE
RAFAN G 5 A AR 2 KA [ i A2 AT PRI 58
6 AT 32K 268 A [l AZ KT Rl 1 H 1. RIS, i ad e
MR A0 A Hl) 28 AN 20 2 o, ARG A
i B FaE R RE . B0 B B 2 FE AT AR K
A,

111009-2



WSS, T E R Y D) RO

2025 4 55 11

LSS

n‘ \

B 1 ARG R R R S R B

Figure 1 Conceptual design of a traditional crystal bolometer.
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Figure 3 Conceptual plot of the new generation scintillating
cryogenic bolometer.
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Table 1 List of double beta decay isotopes and their natural

abundance
EES Oyl RINEFE (%)
8Ge 2039 7.6
136X 2458 8.9
130Te 2527 34.2
825e 2996 8.7
%Mo 3034 9.6
15O0Nd 3371 5.6

Bl 5 CUPID-CIPLi #1115
Figure 5 CUPID-CJPL module design.
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Figure 6 Conceptual design of the CUPID-CJPL demonstration
experiment.
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Figure 8 Bolometer module for ground test (left) and cryogenic
system (right).
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exposure).
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Possible Majorana nature of neutrinos is new physics far beyond the Standard Model and is a key scientific question at
the modern frontiers of nuclear and particle physics. Neutrinoless double beta decay (0vff) experiment is the only viable
approach to determine the Majorana property. The discovery of OvBf will has a great impact on outstanding puzzles of
neutrino absolute mass scale, violation of lepton quantum number and matter anti-matter asymmetry of the universe.
Among possible technological approaches to Ovff study, cryogenic crystal bolometer with the advantages of superior
energy resolution, operational stability and background discrimination, is one of the leading detector choices for next
generation of Ovff experiments. We will briefly review the current international efforts on bolometric experiment
technology development for Ovff search, and introduce China Jinping cryogenic bolometer experiment and recent R&D
progress. Perspectives on neutrinoless double beta decay search based on scintillating crystal bolometer technology at
China Jinping Underground Laboratory are also discussed.

bolometer, neutrinoless double beta decay, CJPL
PACS: 23.40.-s, 23.40.Bw, 07.57.-c, 07.57.Kp
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