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Manipulator Trolley
Reactor_for_inner_target ! _
} [ ] Isotope 7y (d) E, (keV) fEe, (%)

813.8 1.11 + 0.01
L_ . -Leoling system 37 Ar 35.0 813.5 8.66 + 0.01
? : ! 810.7 90.23 + 0.01
L <_ Outer target 3 752.4 1.40 + 0.01
* e &= B | 1 Cal;);"iq{g%t‘ric Chamber 751.8 8.42 + 0.01
b i L s{)_ecto‘me_try 51Cy 277 746.5 80.25 + 0.01
= 1 i 432.3 0.15 + 0.01
“I“““Gt:rge‘ A 431.7 0.92 + 0.01
_I [’ I CE 426.4 8.86 + 0.01
- D | i 1
== A R L
GGNT chemical reactors @
Measurement Activity (105 Bq) Activity (MCi) Measured/Expected o (51 CI‘) =0y (51 CI') |:1 10.67 B1(GT) 1022 B, (GT)]
SAGE Cr 19.11 + 0.22 0.5166 + 0.0060 [51] 0.95 + 0.12 [51,52] Bo(GT) Bo(GT)
0.09 s
SAGE Ar 15.1 ::10.7 0.4095030.002 [52] 0.7‘3!“_‘&IO [52] P {d) o Singggsing . QT&m_B[ew Q]G,F[Hl]
GALLEX Cr-1 63.4::6 [53] 17147005 0.953 + 0.11 [54] ee - ' . Eu [h-‘leV]
GALLEX Cr-2 69.13:? [53] 1.86813:3; 0.812“:3::‘1’ [54]
BEST-inner 116.23 + 0.03 3.1414 + 0.008 [1] 0.79 + 0.05 [1]
BEST-outer 116.23 + 0.03 3.1414 + 0.008 [1 0.77 + 0.05 [1 LNy, 2 - 2
] ] |sm~29 =032, Am? = 1.25¢eV |

The gallium anomaly, Prog.Part.Nucl.Phys. 134 (2024), 104082



CumHtnnnatop GAGG(Ce) : on-line akcnepumeHT

GAGG Gd;GazAl,04,:Ce | raponvHWit-aNntoMUHUN-TannneBbIN rpaHaT

- I3amepeHne akKTUBHOCTU UCTOUYHUKA Cr51 ve +e — e + e

Amax ~520-540 um - I3mepeHune cevyeHna 3axeata Ha Ga’/l ve + 1Ga — e” + "Ge

LY ~ 30000 — 70000 y/M>B
- TecTMpoBaHue 3PpPEKTUBHOCTU PAAMOXMMUYECKOTO AETEKTUPOBAHUA

p ~ 6,63 r/’cm3
BbicoKoe IHEpPreTn4yecKkoe n NPoCTpaHCTBEHHOE pa3peleHne

Aatt ~60 cw (1% 510k3B 1 8-9% 9k3B) (0,6 cm)

n~1,9 (540 um)

AHanNn3 cMrHaTypbl COObITUN NO3BOIUT NOAABUTL POH OT pacceAaHUs
Herurpockonuuen He VITp UHO

Kpuctann, kepammka
N nony4ntb oTHOWweEHUe curHan/wym 1:0,15
Hdona Ga—22% (Ga71 — 8,8%)
Testing the gallium anomaly. Patrick Huber

Phys.Rev.D 107 (2023) 9, 096011 DOI: 10.1103/PhysRevD.107.096011 3



CumHtnnnatop GAGG(Ce) : on-line akcnepumeHT

810.5 (100%)

A 747.3 (81.6%) 2o 3[27  499.9 keV

7323
A

432.0(0.9%)
427.2 (8.95%) ™

5/2— 175.0 keV 074

1/2_ 2324
/ 71 Ge

1G3 Q = 232.44(9) keV

Ey (37Ar) [keV]
Ey (51Cr) [keV]

[leTeKTMpoBaHMe 3axBaTa HEUTPUHO:
- BbINeT 3/IeKTpoHa c aHeprnen E, = E,, — Q.~510 keV
- petektnpoBaHue E; = 10.3 kel Ox3-an1eKTpoHOB OT

pacnaga '1Ge (T1 = 11.4d.)
2

IGe  B(GT)
Eyx (x1072)
[keV]

g.s. 8.52{40}
175  0.34(26)
500  1.76(14)

80 %
3.5%
16.5 %



Cxema 3KCnepmmeHTa

NCTOUYHUK

PafuaumMonHan saunTa  GAGG — 3x3x100 mMm3; 5X5x100 Mm3

/ fluelika JeTeKTopa SiPM — MPPC S13360-6075CS

Mpu R(nct.)=15 cm M=1.5 1 GaGG
Pasmep Kpuctanna 6x6x100 mm
Yucno adeek: 62500
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Testing the gallium anomaly. Patrick
Huber Phys.Rev.D 107 (2023) 9, 096011
DOI: 10.1103/PhysRevD.107.096011



[TpomsBogurern GAGG(Ce):
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CumHTtmanatop GAGG(Ce) : nouck npouecca OvB S B8 160Gd

Gd3 GagAlz 012: Ce

N3oTonHoe coaeprkaHme 160Gd: 21.86 %
B cunHTunnatope GAGG(Ce) cogepkaHune

First Study of the PIKACHU Project: Development
and Evaluation of High-Purity Gd;GazAl;045:Ce

Crystals for ""Gd Double Beta Decay Search 160Gd : ~11 %
N
i~ akumi Omori !, Takashi lida®", Azusa G: * Keishi Hosokawa?, Kei ~
= _T 11\111111 ( 111_|:u{"1 Trll-ulj‘ah] .Ii{h,. - %:ﬂ].h L C .l.lrl.do Fxt 1&1-1: -I—I{r}kl:?}'u:l“. 1_ Kei | 152Gd (0’2%) - a-pacnag c T~ 1,1x10714 net
Kamada™®, Keita Mizukoshi’, Yasuhiro Shoji®, Masao Yoshino™". Ken-Ichi ~
Ea ~2,1 M3B

Fushimi®, Hisanori Suzuki', and Kotaro Takahashi’

' Feb

o | | 1,5 ToHHbI GAGG — 765 Kr Gd
Quest for double beta decay

of 1°°Gd and Ce isotopes 160Gd — 98%? — 765 kr 160Gd

F.A. Danevich, V.V. Kobychev, O.A. Ponkratenko, V.I. Tretyak,
Yu.G. Zdesenko *

Institute for Nuclear Research, Prospekt Nauki 47, MSP 03680 Kiev, Ukraine

Ha 2 nopsaaka nogasut poH ot 152Gd

Received 23 November 2000: revised 8§ March 2001: accepted 26 March 2001

638 r GSO (Gd2Si05:Ce) —nGd (3251)  Tfy = 2.3 x 1021 yr



SCIENCE

':." ROSATOM

Main / Presscenter / News [/ Rosatom scientists have mastered the technology of manufacturing terbium-161 r

& Back to section

ROSATOM SCIENTISTS HAVE MASTERED THE
TECHNOLOGY OF MANUFACTURING TERBIUM-161
MEDICAL ISOTOPE

k

12/24/2024

6 ROSATOM

SCIENCE

Hay4YHble YYpEXOeHMS.

CblpbeM ans npoussoacTea Tepbus-161 saenserca M3oTon ragonuHuin-160, KOTopbIA BeINYCKaET Apyroe npeanpustue

«Pocatoma» — koMBuHaT «3nekTpoxumnpubop». Hanuune ceipbeBor 6asbl 4OMKHA NO3BONUTE FOCKOPMNOpAaLIMKM co30aTh
HaJeXHYI0 U 3hEKTUBHYIO NPOU3BOACTBEHHYH LIENOYKY NO BbINYCKY NPOAYKTa.
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[log3emHoe NPon3BOACTBO CBEPXYMNCTbIX
CUMHTUNNATOPOB
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Co3aaHMe AeTeKTopOoB ANA NO3UTPOHHO-
3SMMUCCUOHHOW TOMOrpadun

MPPC-array
Segmented
crystal block ‘\\ e - —_—
z
|
X r ol llmm.au.«n..‘..“ ™
MPPC-array

S. Yamamoto, J. Kataoka, T. Oshima, Y. Ogata, T. Watabe, H. Ikeda, Y. Kanai, J. Hatazawa, De- velopment of a high resolution gamma camera system using finely grooved GAGG scintillator,
Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment 821 (2016) 28-33.

A. Kishimoto, J. Kataoka, T. Kato, T. Miura, T. Nakamori, K. Kamada, S. Nakamura, K. Sato, Y. Ishikawa, K. Yamamura, N. Kawabata, S. Yamamoto, Development of a Dual-Sided Readout
DOI- PET Module Using Large-Area Monolithic MPPC-Arrays, IEEE Transactions on Nuclear Science 60 (2013) 38—43.
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BbiBOAbI

e Pe3ynbTaTbl 3KCnepumeHTa BEST noaTBepKA4atoT CyLLeCTBOBAHUE ra/iIMEBOM aHOMANNN

e 3JKCNEPUMEHT C UCKYCCTBEHHbIM UCTOYHUKOM HEMTPUHO U AeTeEKTOPOM Ha ocHoBe GAGG(Ce)
NO3BOJINT A0Ka3aTb UM ONPOBEPrHYTb CyW,eCTBOBaHME aHOMA/IMMN Ha YPOBHE A0CTOBEPHOCTUN 50
(npn macce getektopa 1.5 T. 1 aKTUBHOCTU UCTOYHUKA aHanorm4yHom BEST)

* MynbT1M3aaa4yHoOCTb: NOMCK npouecca OvS L B8 160Gd c nomouwbio cumHTuAnaTopa GAGG(Ce)
Gd3Ga3Al2012: Ce
* [logzemHoOe NPon3BOACTBO CBEPXYUCTbIX CUMHTUINATOPOB



Cnacmbo 3a BHUMaHue!



[leccumucTuueckas orieHKa

1 r GAGG -3 USD

1,5 tornsr GAGG — 4.5 mutn USD

OnTuMucTrudeckas olleHKa

Ir GAGG -1 USD
1,5 tornsr GAGG — 1.5 mutn USD

1 MPPC — 20 USD (s > 10 ThIC.

MTYK)

2 —2,5 M2 SIPMs — 0,800-1 mutn
USD
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D. Frekers et al. Phys. Rev. C 91, 034608 (2015)
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Numbers of events
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Number of events

GAGG (Russia) Cs-137

h1
E Entries 65002
t=1578ns (4.4%) | Mean 2051
Std Dev 301.3
t2 = 87.49 ns (72.4%) ¥2 / ndf 1476 / 3864
0 13 = 316.55 ns (22.2%) gf 4454c+04 Ts‘ f;'ieg*gz
p2 6609 + 488.5
p3 87.49 +2.59
p4 3472+189
p5 3165452

10%

p6 1174 +0.035
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GAGG (China_W) Cs-137

t1 = 54.95 ns (44.6%)
t2 = 361.04 ns (39.9%)
t3 = 1300.69 ns (14.1%)

h1
Entries 65002
Mean 416.6
Std Dev 675.4
%2/ ndf 2268 /6313
po 2.253e+04 + 2.168e+03
p1 54.95 + 2.45
p2 1216 + 54.6
p3 361+ 15.0
p4 108.6 + 18.0
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Testing the Gallium anomaly using Electron-Neutrino Scattering

Emilio Ciuffoli*?, Jarah Evslin™®, Ruixuan Gao®, Haixing Lin®, and Jian Tang!®

“Institute of Modern Physics, NanChanglLu 509, Lanzhou 730000, China
bUniversity of the Chinese Academy of Sciences, YuQuanLu 19A, Beijing 100049, China
“School of Physics, Sun Yat-sen University, Guangzhou 510275, China

k
April 30, 2025

Abstract

The Gallium anomaly is an unexplained deficit in the neutrinos observed during the calibration
of GALLEX and SAGE using a ®'Cr radioactive source and recently confirmed by BEST. The
possible explanations for this deficit include an overestimation of the neutrino absorption cross
section in Ga, an incorrect measurement of the source activity or the existence of sterile neutri-
nos. However, as this deficit has only been observed in Ga detectors, it has not been possible
to distinguish among various proposals. Therefore, we propose an experiment using the same
radioactive source but with a different detection method, electron-neutrino scattering. We dis-
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