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CUPID&{EA

CUPID-China

Beijing Normal University*

Fudan University*

Ningbo University

Shanghai Jiao Tong University*

Shanghai Institute of Applied Physics

Shanghai Institute of Ceramics

Tsinghua University

University of Science and Technology of China*

O O 0O 0O 0o o0 O O

(*Officially in the international CUPID collaboration)

International Collaboration
CUPID - Italy

CUPID - US

CUPID - France

CUPID - China

~ 30 institutes, >150 collaborators
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» Growth of ultra-pure LMO crystal
* Pre-production of 19°Mo-enriched crystal

 NTD/TES thermistor fabrication and
performance study
* Front-end / DAQ system development and test

B 22

» Ground testing of small crystal
» Heat-light readout performance study
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« Agreement made with INFN and CNRS on pre-
production of enriched LMO crystal for CUPID

* Procurement of a few kg enriched raw material
(MoO, powder) in process

« First sample of %Mo enriched MoO; powder
has been produced and QA studied

* Pre-production starts from 2024
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March 7, 2023

Shanghui Institute of Ceramics, Chinese Academy of Sciences (SICCAS) is pleased 1o
support the CUPID Collaboration in proposing u Neutrinolesy Double-Beta Decay Eh. A

A critical of this will be 1600 enriched Li;'*"MoO; XJi: BRAZ
(I.MO) crystals produced with ~95% '“Mo enriched material. SICCAS is working to
become the enriched-crystal supplier for the Italian share of about 60%.
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SICCAS has alrcads a story of partacrship with INFN since we provided the ~1000 Te0, L it

crystals used in CUORE. The crystals were produced in a dedicated line, following s i R

protocols that were studied and agreed with the CUORE collaboration. They fully met @FH, ERPBOT:
and quality and are now operated as in

CUORE. - el aRR. AR, BOR. i

For the past several years, SICCAS has been optimizing the production of natural LMO & FRa FBLM | FEIREM
crystals. Cubic LMO crystals with the size needed for CUPID were already delivered from A A
SICCAS and successfully tested at Laboratori Nazionali del Gran Sasso (LNGS) verifying il L) (E)
their suitability as absorbers in a bolometer.
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During 2023 SICCAS plans to optimize the growth procedure by using high-purity . 7 o 700.00 200 | 140.000.00 | 123.893.80
to study the and 1o define a procedure able to ensure a 958
Ligh efficiency in material recovery. A first batch of 6 crystals will be ready in Spring
and delivered to LNGS for qualification. Based on the qualification results, an
optimized production of natural and radiopure crystals will be possible before the end of’
the year.

— — 140.000.00 | 123.893.80

Presuming that SICCAS-grown erystals become qualified for CUPID and provided that
cnriched Mo will be available on the market (with quality and quantity suitable for
CUPID’s needs), SICCAS will be ready 1o discuss with INFN a production contract that . LHRRE— S, BTHE
will include the procurement of the enriched material from the selccted vendor and the
expansion of SICCAS crystal production capacity with the preparation of a dedicated 12 BEARMBEA_13% WEAEFRFEE, LASBRAMANSRANE
pmduuum line for CUPID LMO crystals (as done for CUORE TeO; erystals in the past).
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Data Processing

Periodic Noise Subtraction

Pulse Shape Cut

Optimal Filter

Extract Amplitude

Temperature stability correction

Spectrum
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hamp4
2104 - Entries 228660
5 E Na y -source Mean 345.5
8 = e V Std Dev  302.5
10°E /
& 1.26 MeV
|/ Compton edge/ 1.46 MeV “°K
10°  @1.06 MeV
B gf:: '.“"'b ‘
10 E_ |soo§~ ‘}‘
15~ m% T by 3
H ! ) Energy (keV) P T R SN T A N S SR RN A N A ! @I:Fl$—l-k
0 500 1000 1500 2000 2500 3000
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SSZIE: 22Na: 511 keV, 1.27 MeV; 4°K: 1.46 MeV
ESPHE: FWHM 21.5 keV@511 keV, 28.9 keV@1.27 MeV
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| Decay time ~ 3 ms
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CUPID-CJPL Roadmap
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200 kg enriched
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CUPID-Chinaf8 xRt :

Li,Mo0O,/Na,Mo,0, Cryogenic Phonon Scintillating Bolometer (8.15_E 4, E¥BRE)
=R 5-30: RiZMAEARITHNTD-CeERZMFIFFFFIEMR, BERR BHE &ZETF

E#x 5-20: Measurement of alpha contamination of Po-210 using a BGO cryogenic bolometer, Ez &85, E%AH
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LMOE& AN @ INFN LNGS

1 Sensitive quality evaluation through bolometer r ‘
run (CCVR/BDPT) | g LMO3

1 Good energy resolution and light yield observed
for all the crystal samples = clear alpha
discrimination

1 New LMOs (2023) produced with cleaner
materials is being tested now at LNGS

Czochralski

LMO3 - Chinese Czochralski
Stabilization on 2615 line
Selection By

counts / 10

LMOS3 - Chinese Czochralski

10°E

S1_Energy/Energy*1000 (keV/MeV)
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Bolometer
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Parameters from NuFIT 5.3
[0 TH: Best fit [ NH: Best fit
[H: 37 band NH: 30 bane
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Scintillating Bolometer
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https://toe]93.github.io/LobsterPlot/
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