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BBeageHue

TouHOEe nccrnegoBaHMe NMPoLEeccoB
OBYXHENTPUMHHOIO OBOMHOro beTa-
pacnaga Kak B OCHOBHOE, TaK 1 B
BO30OYy>XOEeHHble COCTOAHUS
OOYEPHUX a0ep TaKxKe
npencTaBngeT UCKTIOUUTENbHbIN
MHTEepeEC, MOCKOSTbKY MO3BONAET
MOBbICUTb TOYHOCTb pacyeTa
AOEPHbIX MAaTPUYHbIX 2JTEMEHTOB
(AM3) kKak gona pacnagos 2v, Tak U
ona pacnagoB Ov. TOYHble pacyeTbl
AM3 (Ov), B cBOKO o4epenb, MO3BONAT
TOYHO ornpenennTb 3PPeKTUBHYIO
Maccy MamopaHOBCKOIO HEUTPUHO.
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Cxema pacnaga Zr-96
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O6pa3sLbl LUPKOHUA

B pe3ynbTtaTe NepBOro B MMpe oboralleHus
LMPKOHUA rasoueHTPUPYKHbiM MeTogoM B AO «[10O
«INEKTPOXMMUNYECKMM 3aBOO», MPOUN3BEeOEHDbI
06pa3ubl okcraa 1 bopuaa LMPKOHMA C
oborauleHmnem no mnlotony 2°Zr 6onee 88 %
(cooep»kaHne B ecTecTBEHHOM cMech 2.8 ).

1 KOHTeMHep — 6opunag Maccom 149.520 r (°°Zr - 90.382 )
2 KOHTeMHep — oKcma Maccomn 75.865 r (°Zr — 50.277 )
3 KOHTenHep — okecma Maccom 59.100 r (°6Zr — 39.166 ).

B cymme: 179.825 r %6Zr

dopMa 1 pasmMepbl
KOHTEMHEPOB a1
LIMPKOHUS



Ha3eMHble naMepeHuUda U ux pesynbTaTbl .M

B 1AM OMAWM 6blna co3gaHa akCcnepmuMeHTaibHaa YCTaHOBKA, COCTOALLLAA M3 TpeX
HM3KOPOHOBbLIX FEPMaHMEBDLIX OETEKTOPOB.

AHANOIMMYHbIM OETEKTOP MCMOMb3yeTCca O19 pPeErmcTpaumnm KOrepeHTHOro paccedaHmsa
HEUTPWHO B aKcnepmmMeHTe vGeN.

N3mepeHna doHa npogo/mKkanmch 1080 yacos. M3MepeHma ¢ obpa3L,aMum 248 4acos.

B pe3ynbrate nocTaBfeHbl OrpaHMYeHs Ha akTUBHOCTb
U-238 (<49 MKBK/r) n Th-232 (< 8 MkBK/r) C.L. 90%.

Borated polyethylene, 3.5% — 8 cm

OrpaHunyeHne Ha nepuoa nonypacnaga 2°Zr Ha ypoBeHb
- o)
1148 k3B Mo0-96 C.L. 90% T1/2 >1.2 .1019 et .

X

3D printed nylon

Jlydylee orpaHnyeHme Ha JaHHbI MOMEHT: Tl/ > 3 1.1020 1eT
2 ]

CxeMa YCTaHOBKMW

HUQy

NCoU



Noa3eMHble U3MepeHus

O6pa3Lbl LMPKOHMA OblIM 4OCTaBEHbI B
nabopaToputo HU3KOPOHOBLIX M3MEPEeHUMN
BHO AW PAH.

N3mMepeHunsa poHa npoaoskanmcb ~100 cyToK.
3MepeHna c obpa3suamm — ~520 cyTok.

[MpenBapuTeNibHble pe3ynbTaThl:
OOHapy)xeH beTa-pacnag Zr-96 c neproaom

PSR T, =(2.0£0.6)-10% ner

[TocTaBneHoO orpaHunyeHme Ha nepmos
nonypacnana Zr-96 Ha ypoBeHb 1148 kaB

Mo-96 C.L. 90%
Ty, >6.4-10% ner

3allmTa cocTtouT n3: 80 MM BOPMPOBAHHOIO
nonmatTuneHa, 230 MM cBMHLUA 1 120 MM Megu.



MoaepHu3auumsa noa3eMHOM YCTaHOBKM

BecHown 2025 roga Ha nnowaaky bHO
OblN1O OOCTaBeHO KonMMToH-BeTo (Nal-
CLUMHTUNANATOP) AJ19 TECTOBbIX
N3MEPEHUMN.

OceHbto 2025 rooa gocrtaBneH HOBbIN
repMaHMEBDLIN OETEKTOP N HAYaTbl
n3MepeHma GOHOBbIX YCITOBUW HA HEM.




Anpob6auusa: KoHbepeHuuu

1.

XXI MexayHapoaHasa HaydyHasad KOHPEePEHLIMA MOTOObIX y4eHbIX "MonoaeXb B HayKe -
2024". BbicTynneHme ¢ OOKNaaoM «IKCnepuMeHTalbHbI MOUCK OBOMHOIo 6eTa-
pacnaga 96Zr Ha BO30Oy»XOeHHble cocToAaHMA 96Mo». 3apyberkHbin (3a npegenamm PO)
ypoBeHb. [NobeauTtenb. JaTtbl: 2024-10-29 - 2024-10-31.

LXXV MexayHapoaHasa kKoHpepeHumna «34P0O-2025. Dnsmka aToOMHOrro aapa u
3NEeMEHTAPHbIX YacTuL,. AaepHO-PU3NYeCcKne TEXHONOMMM». BbICTyMNIeHMe C AOKNaO0M
«Mass calibration of the HPGe detector from nuGeN experiment with dissolved
uranium calibration source.». MexxayHapoOHbIM YpOBeHb. Y4Y4acTHUK. daTbl: 2025-07-01 -
2025-07-06.

29th International Scientific Conference of Young Scientists and Specialists (AYSS-
2025). BoicTynneHume c goknagoM «HPGe detector mass calibration with a dissolved
uranium source». MexgyHapoaHbIM YPOBEHb. YHacTHUK. daTtbl: 2025-10-27 - 2025-10-31.



Anpob6auusa: poknaabl

1. CeMumHap otoena HoOHACKHPX «VcTopma akcnepmMeHTalbHOro nccrengoBaHmg
OBoMvHOro 6eta-pacnaga». JaTa: 17.02.2025.

2. RICOCHET collaboration meeting. Low energy recoils from germanium using Cf252
(data and MC). daTbl: 19.05.2025-21.05.2025.

3. CoBewaHune konnabopaumnmm NUGEN n DANSS. «KanmnbpoBka repMaHMeBOro
OeTeKTopa C NMOMOLLLbI YPAaHOBOIoO MCTOYHMKax». [aTbl: 25.06.2025-27.06.2025.

4. CeMuHap B MIHcTUTyTe aaepHomn dusmkm Pecnybnmkm KasaxctaH. “HPGe detector
mass calibration with a dissolved uranium source”. JaTta: 05.11.2026.



Anpo6auuna: nybnmkaumm

1.

Barabash, A.S., Warot, G., Nagorny, S., Pagnanini, L., Pirro, S., Ponomarev, D.V., Rozov,
S.V. Rukhadze, N.I,, Shitov, Y.A., Stekl, I. and Khussainov, T.K., 2025. Search for Double-
Beta Decay of 82Se into 82Kr Excited States Using the OBELIX Installation. Physics of
Particles and Nuclei, 56(3), pp.831-834.

Belov, V., Bystryakov, A, Danilov, M., Evseevy, S., Fomina, M., Ignatov, G., Kazartsey, S,
Khushvaktov, J., Khussainov, T., Konovalov, A. and Kuznetsov, A., 2025. New constraints
on coherent elastic neutrino—nucleus scattering by the vGeN experiment. Chinese
Physics C, 49(5), p.053004%.

Barabash, A, Evseev, S, Filosofov, D., Kazalov, V., Khussainov, T., Lubashevskiy, A.,
Mokhine, N.D., Ponomareyv, D., Rozov, S., Vasilyev, S., Vorobyeva, M., Yakushev, E. and
Yumatoy, V., 2026. Application of a high-precision distributed uranium source for
determining the effective mass and volume of a HPGe detector. Nuclear Instruments
and Methods in Physics Research Section A



Mybnmnkauma ctaTbM, MOCBALLEHHOM HAa3eMHbIM M3MEPEHUAM C NepBbIM
onmcaHmemM obpasLoB LIMPKOHUA.

[y6nmnkauma ctatbk 0 6eTa-pacnane Zr-96.

MyOnmnkauma cTtaTbM O NyYLLNX OrpaHnYeHnax 2vpp-pacnana Zr-96 Ha
BO30Oy»XOeHHble YpOoBHUN M0-96.

. I3amepeHmna c obpa3suamMm Ha HOBOM NMoa3emMHom yctaHoBke B BHO AN PAH.
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Cnacub6o 3a BHMMaHue!



B3Kan BepoATHOCTb ABOMHOIO 6eTa-pacnaga @ HUsY
P & pachai MVICPU

2y 1 2v

ov L ov|? 2

roe G QpZ — Pa30BOE MPOCTPAHCTBO,
3aBUCALLLEE OT SHEPTUMM pacraga M 3apsa0BOMY
umMcny pacnagatollerocs sapa,|ME keagpaT
AOEPHOIro MaTPUYHOIO anemMeHTa (AM3), a <mﬂﬁ> —
KBaopaT apPEKTUBHOM MaACCbl MaMOPaAHOBCKOIo
SMTEKTPOHHOIO HEUTPUHO.
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INEeKTPOHUKA YCTAaHOBKM

Bce petekTopbl 060pYyaOBaHbl NpenycunmTenemM co cbpocoM 3apsaaa.
Moy DOCTMXKEHMM 3apsaaa B AeTeKTope onpeaeneHHoOro aHavdyeHms

nponcxoguT copoc.

12.5kS/s
2000 points

/ 0.00v

37.8Hz

CunrHasnbl C 4eTEKTOPOB

20:51:00
07 Oct 2019

Muon veto

k max
eff E
max
HPGe 54755 HPGe 54728 HPGe 54739
¥ ¥ ¥
Preamplifier » Inhibit Preamplifier » Inhibit Preamplifier » Inhibit
A A A A A A A
ORTEC 673 ORTEC 855 ORTEC 673 ORTEC 855 ORTEC 673 ORTEC 855 ORTEC 855
Gus 10 ys 10 us
_ v
VME Realtime VME CAEN
> ADCCAEN < V76 (Trigger) [
V785N (Tngger)

PC

Cxema AJJTEKTPOHUMKUM B SKCINepnMeHTE
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Bakan KO3 PULIUEHTDI
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MoHTe-Kapno

Tak>ke paccMoTpeHa reoMeTpusa ¢
pacnosnoXxeHmem obpa3LoB B
KOHTeMHepax, 06pa3yoLLmx
«TPUMUCTHUK» Mexay OeTeKTopaMu

Mony4yeHHble 2pHEeKTUBHOCTU OETEKTOPOB

HeTekTop |54739 547755 54728 CyMMapHagq
E:Beprmq, 1.4ngrB:PGe
370 0.934-102|1.803-102 |1.595-102 |4.332-102
778 0.359-102|0.909 - 102 [0.738 - 102 | 2.006 - 102 pawemeHgmsgggifgggitzO6pa3uOB

15



MopenumpoBaHue ypaHOBOIro MCTOUYHUKaA @MHCDMI;I’

[MpoBeOeHbl M3MepPeHMa C KanmbpoBOYHbIM MCTOYHMKOM YpaHa, pacnpeneneHHbIM B pacTBope
a30THOW KMNCMOTbI

Macca ypaHa (125 + 6.25) Mr, Torga akTMBHOCTb MCTOYHMKaA (1550 * 8) bK

N3mMepeHmna npoBoanincb B gHBape 2024,
MCTOYHUK Obl/T Mpou3BeneH B aBrycte 2022, TakuMm
06pa3oM BpeMd Bblaep>KKM noyTK 1.5 roga.

TakmM ob6pa3oM pag paona 0o 24Pa
BKIOUYUTENTbHO HAaXOOMTCA B PaBHOBECUM

Uranium source

Uranium

234m
91 -
1.17 min

Protactinium

Thorium 1.4 HPGe 1 kg HPGe

PasMelleHne 0eTeKTOPOoB U
PagnoakTUBHbIM pag paauns MCTOYHMKaA B Mooenu Geant4

16



NpoBepka MoHTe-Kapno

HpOBe,D,eHbI N3IMEPEHNH C KaﬂM6pOBOHHbIM
NMCTOYHMKOM YPaHa, pacripege/ieHHblM B
PacCTBOpeE a30THOWM KNCOTbI

Macca ypaHa (125 * 6.25) Mr, Toroa akTMBHOCTb E, k3B OTHOLUEeHWe aKCNeprMeHTa K
ncTtouHmka (1550 * 8) bk

CpaBHeHMe aKCnepmMMeHTaNbHbIX
3PPEKTUBHOCTEN C MOSNTYYEHHBIMU B CUMYNALIMAX

MoHTe-Kapno
Geant4 spectrum _ 25826 0.82+0.03

Entries 1.34e+008
NS 54 742.8]1 0.73 £ 0.04
766.36 1.01+ 0.03

786.27 0.98 + 0.07

10°

Counts

10°

108

10?

[ToMYyMHaMmM HECOOTBETCTBUA MOIYT ABJATbCH.

HeKOppEeKTHbIN yYeT 3NEeKTPOHHOM
KoHBepcumM B Radioactive Decay dataset

10

| ‘1(‘)0‘ - ‘2(|)0‘ - ‘3(|)0‘ - ‘4(‘)0‘ - ‘5(‘)OI - ‘6("10‘ - ‘7(")0‘ - ‘8(‘)0‘ - IQ(‘)O‘ |
Energy, keV v
HepnoctaToK MHPOPMaLMKM O BHYTPEHHEWN

CnekTp pagmneBoro psaaga oo 234pPa,
P pai PAAa A reoMeTpum OeTeKTOPOB

nony4yeHHbin B Geant4
17



Bakan 3apPeKTUBHOCTU AE€TEKTOPOB

HeTekTop|39 55 28 CyMMapHa4
JHepruga, kaB
Cxema 1 (LMAVHOPUYEeCKEe KOPOBOYKM)
370 1.021-102  [1.807-102 |0.874-102 |3702.102
370 (yu. Headd.) 0796 -102 _ [1.503-102 |0.646-102  |2.945-102
778 0.675-102 [1195-102 |0528-102  |2.397-102
778 (yu. Headd.) 0362-102 0994 -102 |0238-102  |1.595-102
CxeMa 2 («TPUNNCTHUKY)

370 1264 -102  |2167-102 |2.045-102  |5.476 -102
370 (yu. Headd.) 0934102 |1.803-102 |1595-102  |4.332-102
778 0.795-102  [1.406-102 |1375-102 _ |3575-102
778 (yu. Heabd) 0359-102  |0909-102 |0.738-102 _ |2.006-102
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JdKCcnepuMeHTanbHada npoBepka MoHTe-Kapno

Uranium spectra
1149 NpoBepPKM BbIMOMHEHHbIX pacyeToB ~ Uranium

apPeKTUBHOCTM U Modenn Geant4 _ Background
pernmcTpaunm raMmMa-KBaHTOB, OblIn

—_
o
o

Counts

—_ - —_
o Q o

w £ O
{1 Pt

—
o
o

—
o
o
HH‘ T T 1T T e——H

” } I

—_

e

\‘ i
100 200 300 400 500 600 700 800 900
Energy, keV

CpaBHeHVe pOHOBOIO CreKTpa U
CMeKTpa C MCTOYHMKOM
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baKan pe3ynbTaTbl cpaBHeHUa MK

E kKaB [MoHTe- MoOHTE- JKcnepmMeHTanb |OTHOLUeHMe
Kapno Kapno (c Haf SKCMepuMMeHTallbH
y4. HEDD.) o K MHoTe-Kapno
(C y4. HEDD.)
2582611920 -10> |1571-10> |(1.16 £ 0.04) - 10> 0.82+0.03
742.81 |1.228 - 10> |0.586 -10~ [(0.40+0.02) 10> |0.73+0.04
766.36|3.263 - 10> |1.503 .10~ |[(1.48 £ 0.04) -10> |1.01+0.03
786.27|7166 - 10> [0.320-10> [(0.28+0.02)-10~> (0.98 + 0.07

20



Pe3ynbTaTbl U3MEepPEeHUM ¢ obpasuamMmm

HPGe_28 spectra

B pe3yJibTaTe Ha3eMHbIX l/I3MepeHl/Il;l, 5 —— Sample
npoBeneHHbIX B JTAIT ONAN | — Background
NPOOOJ/IKNTENTbHOCTbIO 244 Yaca ol U J |
MNoJiydeHbl aKCrepmMeHTalJibHble ¥ Wd | '
CMeKTpbl -
1:— . |||\ |_‘ .I| ‘
E | A
C i
L b e by by e e | |
100 200 300 400 500 600 700 Energy kg(\)."o
HPGe_39 t ’
e-s5spectia S HPGe 55 spectra
8 F ample -~
- ample
- — Background
i Ju ‘ | } ] | — Background
|
mﬁr “w‘ A M‘! | ‘ | \ | " ‘:?( qlwr | ‘ I\ jl |
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i | il ||“| 1 E— Wm
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bakan yctaHoBKka BHO

Detector e

Borated polyethylene

el
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‘/L/]_[p eIy CILHT €JIb
L |
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~ I epMAaHHEE bIi
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54
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Noa3eMHble ycioBuUS

O6pa3ubl oTnpaBneHbl B BHO AWM PAH ona npoBegeHuna Noa3eMHbIX U3MepeHMM C NyYLliMm
$OHOBbBIMU YCITOBUAMMU:

370 k2B - (0.18 £ 0.06) cobbITUI B CYyTKU
778 k2B - (0.10 £ 0.04) coOb6bITUM B CYyTKMU

AHann3 oHOBbIX YCMOBUM crieKkTpomMeTpa B BHO nokasbiBaeT, UToO CTabuibHble M3MepeHuny,
MNPOOOMKUTENBbHOCTbIO Bonee 1 roga, MO3BOMAT AOCTUYb YYBCTBUTENbHOCTU, HEOOXOOMMOM ON4
perncTpaLmm, BnepBble B MMpPeE, ABYXHEUTPUHHOIO 6eTa pacnaga Zr-96 Ha BoO30y»KaeHHble
cocToaHMa Mo-96. Kpome Toro, $oHOBbIE YCNOBUA, Macca M pagnoaKTMBHAA YMCTOTa 0O6pa3L,0B
MO3BOMAT BrepBble 0OHaPY>XMTb 6eTa pacnag Zr-96 B Nb-96, npegnonaraeMsin nepuog,
nofypacnaga KoToporo cocrtapnaeTt 6onee 1020 net
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Pe3ynbTaTbl NnoA3€MHbIX USMEPEeHUM

BNO_Background_1week

‘§ back_hist
- S gl Entrie 1050
B xoOe npenBapuUTerbHbIX MU3MepeHni 8 g.t%%s sais
- - ev .
NnpeBblLUEeHWNN Haa ypoBHEM dOHa He E
OOHapYy>XeHOo e
12—
10—
BNO_background_1185h sl
2 hi -
3 Entries = 8193 | 61—
o Mean 538.7 —
14 Std Dev 533.1| 4
12 2:
- |
m St
0 500 1000 1500 2000 2500 Energy, keV
8
. CnekTp ¢ obpasuamm (160 yacos)
4
g !
0 ‘N MI'HI AR {1 LT O R P R
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Energy, keV
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bakan M-K ana BHO

BNO_Geant4 spectrum

h7

.g — Entries 1000000

= 4 Mean 335.4

S 107 = RMS 226.9
10° =
102 =
10 =

£ iy
— ] | | | | ] ] | ] | ] | ] ] | l ‘ H ‘| h | ] ] | ]
200 400 600 800 1000 1200 1400
Energy, keV
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Search for Double-Beta Decay of #2Se into 32 Kr Excited States
Using the OBELIX Installation

A. S. Barabash® *, G. Warot?, S. Nagorny*, L. Pagnanini® ¢, S. Pirro?, D. V. Ponomarev, S. V. Rozov,
N. I. Rukhadze’, Yu. A. Shitov&, 1. Stekls, T. K. Khusainov" %, V. 1. Yumatov®, and E. A. Yakushev
® National Research Center “Kurchatov Institute,” Moscow, 123182 Russia
» Modane Underground Laboratory, CNRS/CEA, F-73500 France
¢ Department of Physics, Engineering Physics and Astronomy, Queen’s University Kingston,

Ontario, K7L 3N6 Kingston, Canada
4 Gran Sasso National Laboratory, INFN, Assergi, AQ, Italy
€ Gran Sasso Scientific Institute, L’Aquila, Italy
I Laboratory of Nuclear Problems, Joint Institute for Nuclear Research, Dubna, Moscow oblast, 141980 Russia
2 Institute of Experimental and Applied Physics, Czech Technical University in Prague, Prague, 11000 Czech Republic
k [nstitute of Nuclear Physies, Ministry of Energy of the Republic of Kazakhstan, Almaty, 050032 Kazakhstan
*e-mail: barabash@itep.ru
Received June 23, 2024; revised September 1, 2024; accepted November 4, 2024

Abstract—A search for the processes of double beta decay of 32Se into excited states of 2Kr is conducted using
the OBELIX setup. The measurements are conducted using a 600 cm® HPGe detector. The detector is surrounded
by 6.5 ke of enriched selenium (the content of ¥2Se was ~92.5%). The data collected over 17572.2 h of measure-
ments are given. As a result, a world-record sensitivity is reached for transitions of this type. Specifically, we
have found an indication of the existence of two-neutrino *Se decay into the first 0% 32Kr excited state with

a half-life of 4.475 x 102 years.

! Dzhelepov Laboratory of Nuclear Problems, Joint Institute for Nuclear Research, 6 Joliot-Curie, 141980, Dubna, Russia

New constraints on coherent elastic neutrino nucleus scattering by the vrGeN

experiment*

V. Belov,"»? A. Bystryakov,m** M. Danilov,*? S. Evseev," M. Fomina,' G. Ignatov,*® S. Kazartsev,"?
J. Khushvaktov,! T. Khussainov,:% A. Konovalov,*2 A. Kuznetsov,! A. Lubashevskiy,1-% 2.1
D. Medvedev,! D. Ponomarev,»»®? D. Sautner,” K. Shakhov,! E. Shevchik,' M. Shirchenko,!'+?

S. Rozov,' 1. Rozova,! 8. Vasilyev,! E. Yakushev,! 1. Zhitnikov,""? and D. Zinatulina®
(rGeN Collaboration)

2 Institute for Nuclear Research of the Russian Academy of Sciences,
Ta Prospect 60-letiya Oktyabrya, 117312, Moscow, Russia

* Lebeden Physical Institute of the Russian Academy of Sciences, 53 Leninskiy Prospeet, 119991, Moscow, Russia

1 Dubna State University, 19 Universitetskaya St., 141980, Dubna, Russia
3 Moscow Institute of Physics and Technology, 9 Institutskiy per., 141700, Dolgoprudny, Russia
8 Institute of Nuclear Physics of the Ministry of Energy of the Republic of Kazakhstan,
1 Ibragimov Street, 050032, Almaty, Kazakhstan
(Dated: February 27, 2025)

The vGeN experiment searches for coherent elastic nentrino-mucleus scattering (CEvNS) at the
Kalinin Nuclear Power Plant. A 1.41-kg high-purity low-threshold germaninm detector surrounded
by active and passive shielding is deployed at the minimal distance of 11.1 m allowed by the lifting
mechanism from the center of reactor core, utilizing one of the highest antineutrino Huxes among
the competing experiments. The direct comparison of the count rates obtained during reactor-ON
and reactor-OFF periods with the energy threshold of 0.29 keVee shows no statistically significant
difference. New upper limits on the number of CEv#NS events are evaluated on the basis of the
residual ON—QFF count rate spectrum.
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Application of a high-precision distributed uranium
source for determining the effective mass and volume

of a HPGe detector

A. Barabash® S. Evseev®, D. Filosofov®, V. Kazalov®', T. Khussainov®%*
A. Lubashevskiy®“*, N.D. Mokhine®, D. Ponomarev®“®, S. Rozov®, S.
Vasilyev®, M. Vorobyeva®, E. Yakushev®, V. Yumatov”

4 Dzhelepov Laboratory of Nuclear Problems, Joint Institute for Nuclear Research, 6
Joliot-Curie, Dubna, 141980, Russia
b National Research Center «Kurchatou Institutes, Kurchatov Complex of Theoretical and
Erpevimental Physics, Moscow, 117218, Russia
“Instilule for Nuclear Research of the Russion Academy of Seiences, Ta Prospect
60-letiya Oktyabrya, Moscow, 117312, Russia
4 institute of Nuclear Physics of the Minisiry of Energy of the Republic of Kazakhsion, 1
Ibragimov Street, Almaty, 050032, Kazakhstan
¢ Lebedev Physical Institute of the Russian Academy of Sciences, 53 Leninskiy
Prospect, Moscow, 119991, Russia
I Kabards ian State [ named after H.M. Berbekov, 173 Ulitsa
Chernyshevskogo, Nalchik, 360004, Russia

Abstract

A distributed uranium source with the accurately certified activity of U
has been used to verify the effective mass of the HPGe detector intended
for the vGeN neuirino experiment. The source, dissolved in nitric acid, pro-
vides homogeneous irradiation of the detector crystal allowing the study of
its mass and volume. The experimental spectra obtained with the distributed
source have been compared to the detailed Geant4 Monte Carlo simulations.
The measured counting rates of several -y-lines agree with the simulated ef-
ficiencies, confirming that the detector’s mass and volume coincide with the

manufacturer’s specifications. The results d strate the applicability of
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