bakcaHcKas HeVITpMHHAas1 00cepBaTOPVsI.
CoBpeMeHHOe COCTOsSIHVE U IIePCIIeKTUBBI

B.b. IleTkoB
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H® nab.2 +
BakcaHckuni nasepHbIn

MHTepdepomeTp-Aetopmorpad -

H® nab.1

3an THT

3700 m

T 4300m

[MoasemHble nadopatopun BHO AN PAH

Bentuimsmus: 55 kB, 30.8 m3/cek
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OxTaA0ps 1, yeTBepr 14:45-16.15 Opueunaivnoie dokaadwot. M-H 2:

B.b. IleTkoB. Ilonck MIOOHHBIX HEMTPUHO OT 00JIacTEl
JTOKaJIN3allMy I'PaBUTALIMOHHO-BOJIHOBBIX COOBITHH.

P.B. HoBocenbleBa. M3MepeHne XxapakTepruCTUK MOTOKA
HEUTPUHO OT cBepXHOBOU Ha BIICT.

N.b. Ynratnokos. ITonck MooHHBIX HeMTpUHO HA BIICT mo
airepram ot LIGO/Virgo.



I eopusuka
MOHUTOPUHI permoHaribHoM reoguHamuku Npuanbopycbs
C Lenblo OLEeHKU PUCKOB BO3MOXHbIX MPUPOAHbIX KaTacTpod.

KaBka3ckuil peruoH, Bkitodas repputopuro KbP, oTHOCUTCS K OZHOMY U3
HanOoJee CEMCMOAKTUBHBIX PErMOHOB Poccuu, rjie BO3MOXKHBI KaTtacTpo(hUIecKue
3emMJIeTpsACeHus ¢ Maruutyaou 7.0 u dosnee.

DnbOpyC — €MIUHCTBEHHBIN B €BPOIENCKON yacTu Poccun akTUBHBIN BYJIKaH
(HaXOSIIUIACS B HACTOSIILIEE BPEMSI B COCTOSIHUU HOKO}I) PACIIOJIOKEHHBIN B
YCIOBHSX 1I0CTATOYHO MJIOTHOTO 3aCEJICHUS U Pa3BUTON MHPPACTPYKTYPHI, U
IIO3TOMY MPEACTABIISIOIINN HECOMHEHHYIO OIACHOCTH IS Fora EBponenckon
yactu Poccum.

Pa3mernienre cucteM HaOIOICHUSI HEOCPEACTBEHHO B TOJIIIE TOPHBIX OPOJ, T/IE
YPOBEHb IPUPOJHBIX U TEXHOTEHHBIX IIIYMOB MUHUMAJIEH, TTO3BOJISET
PErUCTPUPOBATH CJIA0bIE CEMCMUYECKUE COOBITHS, COMPOBOXAAIOIINE MTPOSBICHUS
COBPEMEHHOM MarMaTU4€CKOW U TEKTOHMYECKOW aKTUBHOCTH HEMMOCPEACTBEHHO B
TOPHOM MAacCCHBE.

FAULL MI'Y: BakcaHckuin nasepHbi HTepdepomeTp-gedopmorpad.
Neocpmnanyeckan cnyxba PAH: cecmunyeckada ctaHUus.
UHcTutyT chbnaukm 3emnum PAH: cencmmnyeckas ctaHUUs, HaKNoHOMEpHI,
rpaBMMeTpPbl, MAarHUTOMETPbI



['eoduznueckas naboparopust Ne 2 .

['eodusznueckue mpudOps! (HAKITIOHOMEPHI, TPAaBUMETPBI, MATHUTHBIC BAPUOMETPHI) pa3MeIICHbBI
Ha JIByX O€TOHHBIX MOocTaMeHTaX. Hu3kuii ypoBeHb MOMEX M CTAOUIIBHBIN TEMIIEpaTypHBIH PEXUM
(mocrosinHas Temriepatypa +38 °C) cnocoOCTBYIOT YCIEUTHOMY ITPOBEACHUIO re0(hU3NIECKUX
HaOIIOIeHUN



BAKCAHCKHH JIA3EPHBI HHTEP®EPOMETP T'AHIII MT'V

MEfE bl TEMOMIONMR0 EEHHEIR Boks Bropood Tepm. Goke

MasepHE OTCEK
P 5m
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DETOHHBIN NON E
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_ TPYHT g3y
TECD (CkaneHad nopoga)
MYHTOERIE BOLEI
AT A A AT
1 — He-Ne mazep; 2 — Tteneckommdyeckas cucrema; 3, 4, 5 —

cunb(oHbI; 6, 7/ — BaKyyMHBIC Kamepbl, 8 — HEBaKyyMHUPOBAHHBIN
cBetonpoBo;, 9 — nuadparma. T1, T2 u T3 — maTunku TeMneparypsl,
P — natumk naBnenust; 10 — BaKyyMHUpOBaHHBIN CBETOMPOBO/I.

NnnHa nameputenbHoOro naeva 75 m;

NHCcTpyMmeHTanbHOoe paspewenue 2.3x1013 (1.6x1011 m)

B miratHOM pexuMe 3anuch

nedopmanuii MPOUCXOAUT MO

CIACAYOIINM KaHaJlaM:

1)

2)

3)

4)

5)

HY - kanan (ocHOBHOM). 3anuch
nedopmanmii B mosoce Hrke 0.1
I

Kanan "tpemop". 3anuch
nedopmaliiii B mojaoce 4acToT
0.1Tg—10 I'm.

CelicMOaKyCTUYECKHUN KaHa.
3anuch KBaApaTypHbIX
KOMIIOHEHT Jiehopmariuii Ha
gactore 1620 I'm.

CelicMHUYEeCKUN KaHaJI. 3aIliCh
KBaJpaTypHBIX KOMIIOHEHT
nedopmanuit Ha yactore 31 1.

Kanan "momexa". 3anuch
orubaromieii Aedopmanmii Ha
JaCTOTE aKyCTHYECKOTO
pe3onanca mtoiasHu (118 I'm).

3anuch OCHOBHBIX

MCTCOPOJIOTUYCCKUX ITapaMETPOB.
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OcHoBHBbIE reopu3nUecKUe U reoAMHAMUYECKHE 32/1a4H,
peniaeMbie HA OCHOBE IaHHbIX BaKCaHCKOro J1a3epHOro
uHTEepepomMeTpa:

N3yyeHne MarMaTu4eCcKuX CTPYKTYp ByJKaHa DIbOPYyC: pe30HAHCHBIS
CBOMCTBAa U JUHAMUKA,

[TpunuBHBIE AeOpMaIIUM U PETHOHAIBHBIC HEOJHOPOIHOCTH;

CoOcTBeHHBIC KOJIcOaHus 3eMJIU U pacileIuicHue (PyH1aMeHTaIbHbIX
MOJI;

JledopmammoHHbBIe MPOIECCHI B TUTOChEPE U TTI00AIbHAS
reOqNHAMHIKA;

Tonkue pe3oHancHbIC YPheKThl sapa 3eman (COOCTBEHHBIC KOIeOaHMUs
BHYTPEHHETO s/ipa — Mojia [1InuxTepa; OJu3CyTOUHBINA pe30HaHC
BHEIIIHETO YKUAKOIO s/1pa).



3an BICT

H® na6.2 +
bakcaHckuin nasepHbin

nHTEpepomeTp-Aedopmorpad. - >

3an OFPAH

Y & OnTo-akycTnyeckas
4000 m == aaas A paBuTaumMoHHas AHTeHHa ¢
YYBCTBUTENBLHOCTLHO

OIPAH
TAUIII MI'Y + IJI1 PAH

OI'PAH npenHa3znadueHa il pErMCTpalMy TPABUTALMOHHO-BOJIHOBBIX
BCIJIECKOB, OT KOCMHUYECKHX KaTaCTPO(] C pEIATUBUCTCKUMHU 3BE3aMU B
['aakTHKe 1 eé OnKaiiier okpecTHOCTH (~ 100 Kiic).
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AN e

[Tpunmunuansno OI'PAH npencrasiser KOMOMHAIMIO AKYCTHYECKOI0 U
uHTepepoOMeTPHUIECKOTr0 NPUHIHUIIOB JETEKTUPOBAHUS TPABUTALMOHHBIX CUTHAIIOB. JTO 00JIb IO
(~ 2 M) akycTH4eckmii pe3oHaTop c 3TajjonoMm Dadpu-Ilepo, KOTOpEIH 00pa30BaH 3epKaIaMH,
YKPEIUIEHHBIMU Ha €ro TOpLax Py BHEIIHEN ONTUYECKOW Hakauke. [ paBuTanmoHHas BOJIHA,
B3aUMOJICUCTBYSI C 0OEMMU CTETIEHSIMHU CBOOOIbI, aKyCTUYECKOM U ONTHYECKOM, HHAYLIUPYET
crnenupuyecKnid OTKIUK CJI0KHOM CTPYKTYPBI, UTO o0JIeryaeT 3aa4dy ero puiabTpanuu Ha GoHe
rymoB. KpoMe Toro, Manbiii ypoBeHb ONTHYECKUX KBAHTOBBIX (UIYKTyaIliid MO3BOJISIET B IPUHITUIIC
JTOCTUTHYTh YyBCTBUTEILHOCTH KPUOTEHHBIX aHTEHH, HE IPUOETast K OXJAXICHUIO aKyCTHYECKOM
CTETIEHH CBOOOIbI
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zcnasnas wmonoua BHO

Jl1st ymenbIienus hoHa MyMOB OKPY>KEHHUSI HEOOXOIUMO pa3MelIeHUe YCTaHOBKHU B
noazemHom nadoparopurt bBHO (+ 3ammTa 0T KOCMUYECKUX YaCTHI]) U padoTa B peKUME
COBIIAJICHUM C HEUTPUHHBIMH JICTEKTOPaMH B MPOTPaMMe «KOJIJIATIC». YCIOBUE «IIOMCKA
peAKHX COOBITHI ( OLIeHKa BeposATHOCTH coObITHs 0.03 /roa.rai.). mpeamojaraet
JUTUTEIbHBIE HAOMIONCHUS, YTO TpeOyeT TEXHUUECKOTO 00eCTICUeHHS HaIe)KHOTO
(YHKIIMOHUPOBAHUS yCTAaHOBKU B TCUCHHH psijia JICT.



Kamepa OI'PAH B npuie3amuTHOM OOKCe

Havano pa®oThl B peskUMe HENPEPHIBHOTO Habopa
uHdopmaruu: 2022 roa?




3an BICT
H® nab6.2 +

bakcaHcknin nasepHbIN
nHTepdepomeTp- ,u,ecbopmorpacb

3an OI'PAH

4000 m 3an [THT Mannun-repmaHueBbIN

HENTPUHHbIU Teneckon

3amepeHne noToka CofmHEYHbIX HENTPUHO.
dkcnepumeHT BEST: nonck ctepunbHbIX
HENTPUHO.

Ga (v, e) *Ge - nopor peakuuu 0.233 M>3B, 4T0 cymecTBeHHO HUKe
MakcuMaJibHoOM dHepruu (0.423 M»>B HeriTtpuHo ot PP-uenu. baaronaps stomy
I'THT uMeeT BO3MOKHOCTHh PErHCTPUPOBATH PP-HEUTPUHO, JAKOIIHE HANOOIbIIHT
BKJIA/{ B MIOJIHBIM MOTOK COJTHEYHbIX HEHTPHUHO.



Global intensity of muon — /i-——- 60 m .

—(3.03£0.19) x 109 (cm?s)L 1 p |~ — 4 _//'f w=10m s
| Average energy of muon: 381 GeV  R=12m
7 Fast neutron flux (>3MeV) Low background

— (6.28,,2. 20) x 108 (cmzs) % concrete — 60 ¢m

'I _I




-  BNO INR'RAS

SAGE

50 tons of metallic Ga
168 runs (Jan 1990 — Dec 2007) result

65.4*°, \SNU [phys. Rev. C 80, 015807 (2009)]

The first Ga experiments results provided a
direct indication of the neutrino oscillations
existence that became a strong justification for
the SNO experiment.

(1 SNU = 1 interaction/s in a target that contains 1026 atoms
of the neutrino absorbing isotope).

"1Ga(v,, €)"Ge, E,; = 233 keV

The Russian-American experiment
SAGE began to measure the solar
neutrino capture rate with a target of
gallium metal in December 1989

GALLEX (May 1991 — Jan 1997)
CNO (May 1998 — Apr 2003

30 t of Ga (103 tons of GaCl, acidic solution)
GALLEX, 65 runs: 73.1*7 , s SNU (at TAUP2007)

CGNO, 58 runs: 92.972 ;s SNU
GALLEX + GNO : 67.5%5.1 SNU

The weighted average of the results of all

Ga solar experiments is 66.1+=3.1 SNU .

Ga experiments have shown deficit of solar
neutrino in the entire energy range.
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SAGE & GALLEX neutrino source exper-iments

Neutrino sources:

SICE: 747 keV (81.6%), 427 KeV (9.0%), 752 KeV (8.5%), 432 keV (0.9%)
AR 811 keV (90.2%), 813 keV (9.8%)

1994 —1995 A(Cr,) =1.714 +£ 0.036 MCi 1994 —1995{A(Cr) =0.517 £ 0.006 MCi
GALLEX: _ SAGE: _

1995 ~1996 {A(Crz) = 1.868 + 0.073 MCi 2004 A(Ar) = 0.409 + 0.002 MCi
Results:

PLB 342 (1995) (  Ry(Cr)=0.953+0.11 PRC 59 (1999)( R5(Cr) = 0.95+0.12

GALLEX: { SAGE: {

PLB 420 (1998) | R,(Cr)=0.812+0.10 PRC 73 (2006)_ R,(Ar) =0.791 £+ 0.084

R — ratio of the measured production rate to that expected [Bahcall 97] (no uncertainty on cross section included)

The differences of 4 times in activities and more then 2 times in target masses result in equal
uncertainties of the experiments. The cause is different sensitivity of the targets to v from sources and
dimensions of the sources.

Gallium anomaly: [Mario A. Acero, Carlo Giunti, and Marco Laveder. Phys. Rev. D 78, 073009 (2008), arXiv:0711.4222v3]
The neutrino capture rate measured by the Ga detectors SAGE with °1Cr and 3’Ar artificial
neutrino sources is considerably less than expected.

Rave-BahcaII =0.87+0.05 (2-66)

R.errefers = 0.84 £ 0.05 (2.90) [s Gariazzo, C Giunti, M Laveder, Y F Li, E M Zavanin, arXiv:1507.08204v1 [hep-ph]]



OkcnepumenT BEST (Baksan Experiment on Sterile Transitions): mouck
CTEPUIIBHBIX HEUTPUHO, V, —> V,

Pe3ynbTaThl MPpOBEACHHBIX 3a MOCJIECIHUE JECITUICTUS HEUTPUHHBIX SKCIIEPUMEHTOB B OCHOBHOM
MOATBEPKIAIOT CTAHJAPTHYIO MOJIEIb C TPEMSI TUTIaMU aKTUBHBIX HeHTpuHO. Ho B psize
sKcriepuMeHToB (rpu L < 1 kM ) ObIM OOHApyKEHBI aHOMAJIUU Ha ypoBHE 2.86 — 3.80.

YCKOpUTENBHBIE SKCIIEPUMEHTHI: 110 3.8C
PeakTopHasi aHOMaJusl: HEIOCTATOK AJIEKTPOHHBIX aHTUHEUTPUHO, 3.00

KannbpoBka rajineBbIx JETEKTOPOB COJHEUHBIX HEUTPUHO (“‘TajuineBas aHOMaJUs):
SAGE/GALLEX, menocrarok v, , 2.96

In a new Ga experiment we will increase the

sensitivity to oscillations by separating the target

in two independent zones — include space
sensitivity, two different baselines

Outer zone

Inner zone

Source

Source

Features:
(Almost) monochromatic pure v, (0.75 MeV)
Known neutrino flux
Small size of source (several cm)
Negligible backgrounds
High density of v, interactions in Ga metal

inner zone

sin?(20) /

outer zone




BNO INR RAS

First pmposal of two m Ga expeﬂment wtth “c:- (3M) auree

s A o] The region in Am? - sin?(20) space to which
—§ LI arxiv:1006.2103v2 [nucl-ex] the new 3 MCi 51Cr experiment will be sensitive

system of cooling 10 -

== The rate at SOE: 64.5 atoms/day

'I
g
\':r

2 . <
o [l Target: 50 T Ga metall 3
ol [ j{ Masses of the zones: 8tand 42t 5
o T T T Path length in each zone:<L> = 55 ¢m
R o — cross sect.{5.8x10-45 cm? [Bahcall]}
0.10_.01 | ‘ 01 ' | l
sin“26

Since 2011 construction of the BEST arXiv:1204.5379v1 [hep-ph] 18 Apr 2012

experiment installation started
_ [Physigs of Particles and Nuclei. 2015. Vol.46, N&?. pp.131-137
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The source was immediately placed at the center of the two-zone target of liquid gallium.
First stage of the BEST experiment began.

ORI c the moment of so&‘!& ;
Md from a Wransport contaiger-int =i

At 14:2Moscow time (5 July 2019) the first irradiation of the two-zone
gallium target has started.




1. Working with the >1Cr source (completed on October 2019):
- 10 exposures of a 2-zone gallium target by the source

- 20 extractions from 2 zones of gallium target,

- 10 calorimetric measurements of the source activity,

- 11 spectrometric measurements of the gamma spectrum of the source,
- synthesis of germane (GeH,) and filling counters

- installation of filled counters in the counting systems

2. "'Ge decay measurements (completed on March 2020):

- primary data collection and processing,

- preliminary data analysis

- comparative crosscheck data analysis

3. Tests and checks (around the end of August ):

production of 37Ar, "1Ge isotopes

verification of counting systems,

measurement of the counters volumetric and peak efficiencies,
estimation of all systematic uncertainties

4. Interpretation and presentation of results (September 2020)
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Extraction schedule and related parameters
The times of exposure are given in days of year 2019

Source exposure Extraction . . Extraction

Begin End from cylindrical target MSZSH Extraction efficiency from spherical target h{g:sa Extraction efficiency
int int
(tons) o (tons) e

Dayyear | Mo Da Hr Mn| Dayyear | Mo Da Hr Mn | Name | Date (2019) from Ga| GeH4 |[Name| Date (2019) from Ga | GeH4
186.585 | 07.05 14:02 [196.376| 07.15 09:02 |Crl 15 Jul 13:59 | 40.09| 0.97 0.91 |Crll | 15Jul 16:01 74, 098 0.93
197.362 | 07.16 08:41 [206.372| 07.25 08:56 |Cr2 25 Jul 13:51 | 40.09| 0.97 0.92 |Cr21 | 25Jul 16:32 74| 097 0.92
207.282| 07.26 06:47 |216.374| 08.04 08:59 |Cr3 |04 Aug12:47| 40.09| 0.98 097 |Cr3l |04 Aug16:37| 74| 097 0.92
217.286 | 08.05 06:52 |226.371| 08.14 08:54 |Cr4 |14 Aug12:51| 40.09| 0.98 0.94 |Cr4l |14 Aug 15:35 74| 097 0.92
227.258| 08.1506:12 |236.458| 08.2411:00 |Cr5 |24 Aug14:35| 40.09| 1.00 0.97 |Cr51 |24 Augl7:17| 74| 099 0.96
237.342| 08.2508:13 | 246.37 | 09.03 08:51 |Cr6 |03 Sep 12:35 | 40.09| 1.00 098 |Cr6l |03Sepl5:18| 74| 1.00 1.00
247.243 | 09.04 05:50 |256.368| 09.13 08:50 |Cr7 13 Sep 12:29 | 40.09| 1.00 1.00  [Cr71 |13 Sep 15:11 74| 1.00 1.00
257.241| 09.14 05:47 | 266.37 | 09.23 08:52 |Cr8 |23 Sep 12:32| 40.09| 1.00 1.00 |Cr81 [23Sep15:17| 74| 1.00 1.00
267.240 | 09.24 05:46 |276.369| 10.03 08:51 |Cr9 03 Oct 12:27 | 40.09] 0.95 0.88 |Cr91 | 03 Oct 15:00 74| 097 0.92
277.200| 10.04 04:49 |286.367| 10.13 08:48 |Cr10 |13 Oct12:26 | 40.09] 0.99 095 [Crl01] 13 Oct 14:59 74| 099 0.94

10 targets irradiations: The efficiency of extraction was measured
Mean exposure time - 9.18 d; by adding to the Ga a known mass of
Masses : 7.4t and 40.09 t: inactive Ge carrier before the start of
Mean extraction eff. from Ga is 98%: exposure to the neutrino source and

measuring the mass of extracted Ge.

The mass of added carriers of ~2.4 pmol
of 72Ge (92%) and "°Ge(95%) were used.

Mean the overall efficiency including
synthesis into the counting gas GeH, - 96%;



Summary

e The BEST experiment - first direct search for neutrino oscillations into 4-th flavor
with radioactive source has started 5 July 2019 in BNO INR RAS

e The first stage of BEST is finished and the second stage is nearing completion.
Currently preparatory works have begun for the implementation of the third final one.

e Spectrometric measurements of gamma radiation of the source shown a high purity
of the material used to production the >Cr source and therefore a negligible
contributions (~ 10-°) from impurity radio nuclides to the calorimetric source activity
measurements

e Obtained a precise value of the source activity from the calorimetric measurements
which is 3.4099 + 0.008 MCi on 05.07.2019 at 14:02

e Results of data measurements analysis is expected in September 2020
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Huskodonosas Jlaboparopusi
I'my6oxoro 3ayioxenust

3an THT

Hun3kodoHoBblE NnabopaTtopumn

Mouck n nccnegoBaHne peaknx peakumin u pacnaaos:
TpebyeTcs AononHUTENbHas 3aluTa.



Huskodononasi JIaboparopusi Inyookxoro 3anoxkenus (HJIT'3-4900)

rJ10021bHAs HHTEHCHBHOCTH MIOOHOB: 3.0%0.15)-10° p / (cM?~c)
~ 1 mroon/(m?-10 gac.)

CreHbl HU3KO()OHOBOI KOMHATHI — 25 cm moamdTHiaeH + 0.1 em Cd + 15 em Pb



[Towick 1 nccriemoBaHMe peIKX peakinil 1 pacliaoB.

ITouck nBorinoro K-3axBara Xe-124

e IlOMCK COJTHEUHBIX AKCUOHOB

N3mepenune cTabMiIbHOCTH IEPUOIa MOJIypaciaja pa3IMuHbIX sIAEP BO BpEMEHU

I IpukitagHbIe VICcCIIeTOBaHVIS

. N3Mmepenue copepkaHus paAMOM30TOIIOB B Pa3JIMYHBIX MaTepuaIax

« N3ydeHue 0cOOCHHOCTEN MPOTEKAHUS MOJIEKYIIPHO-ONOIOTHYECKUX TTPOIIECCOB B
YCIOBHSX HU3KOTO pagualMOHHOTO (pOHA



/

Borated polyethylene

CohepxHU3KOOHOBbIE 2aMMa-CrieKmpomempbobi 0415 U3SMepeHus
cooepxcaHusa paouou3omonos 8 mamepuanax

«HUKA»
MonynpoeoOHuUKoe8bIli demeKmop
Ha OCHOBe C8epX4UCMo20 2epMaHUSA
. lNaccusHas 3awyuma u3
<@ 80 Mm nonusmuneHa
Liquid nitrogen 150 mm C8UHYya
&7 100 mm medu

Detector P _~ Pb

Scavenging duct Scavenging duct
\\\

]

«CHEIN» Liquid nitrogen

MonynpoeodHuKoevili demexkmop h

Ha OCHOBe C8epPX4Yucmo20 2epMaHus

lNaccusHas 3awyuma u3

80 Mm nonusmusneHa >

1 mm Kadmusn

150 mm ceuHya

180 mm medu Borated polyethylene



Pacmmpenne nmapka HM3KO(OHOBBIX FaMMa-
CIIEKTPOMETPOB ¥ IIPOBeeHe PadOT B YMCTBIX
YCIIOBUISAX

HuzkohoHOBBIN MOTYTPOBOJHUKOBBINA JETEKTOP U3 CBEPXUYMUCTOIO TepMaHUs C
MAaCCUBHOM 3aIMTON U3 M€Y, CBUHIIA U OOPUPOBAHHOTO MOJUATUIICHA (2 IIT.)

["amma-criekrpomeTp Ha ocHoBe cupHTHILIATOpa Nal(Tl) co cBuHITOBOI 3amuToi U
IPOTPaMMHBIM OOecIieueHHEM (2 IT.)

Komruiekc 0060pynoBaHus I YUCTHIX U 0CO00 YUCTHIX MOMEIIEHUM (“‘arcTast
30Ha”



YHuKarnbHaga yctaHoBKa
«HunskodoHOBas kKpnoreHHasa nadoparopusa»

C UCIOIL30BAaHUEM OIbITA U HAPAOOTOK, IMOJTYYECHHBIX B
MEKIYHAPOIHBIX KOJIa00palusix, MAKCUMaIbHO OBICTPO MOJYUYUTh
KOMIIETEHIIMY B 00JIaCTH MIPOBEICHUSI KPUOTEHHBIX 00JIOMETPHUUECKUX
U3MEPEHUH C IETEKTOPAMHU YHUKAJIbHON YyBCTBUTEILHOCTH, HBIHE
OTCYyTCTBYIOIIME B Poccurickon denepanuu.

[TepcnektnBa — JKHAKOAPTOHOBBIM JETEKTOP TEMHOW MaTEpUU



3an BICT

H® nab.2 +
BakcaHckni nasepHbIn

MHTEpdepomeTp-Aeopmorpad
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H® nab6.1

1320 m

3an OI'PAH

< 2 /;;&}"x‘
»/‘é,/.%'l"-__”
VY A

4000 m

IHpeanmosaraemoe MecTo 1/ HU3KO(POHOBOW KPHUOTEHHOU JIadopaTopuu

Hampumep:
40Cal®®Mo0O, kproreHHbI# CIUHTHLIAIHOHHBIH geTekTop, T ~ 40 mK
(xomutabopanust AMoRE)



HI/I3KOCbOHOBbIe ncecneaoBaHnA: nNepCcrneKkTmBhbl.

10 m

10 m | 12 m

1

IIpeanmosaraemoe MecTo 1J1s1 HU3KO(POHOBOM KPUOTEHHOM J1adopaTopumn

1



IIpeamosiaraemoe MecTo 1J1s1 HU3KO(POHOBOM KPUOTEHHOM J1adopaTopumn

2620 m, ~ 3000 m B.3.




CUMHTH/UIAIMOHHBIN AeTeKTOP 004ab110r0 006éMa (~10 k1) B BHO nus aiis
perucTpauuu NPUPOAHBIX MOTOKOB HEUTPUHO HU3KOM dHeprum (10 100 M»3B).

N.P. bapabanos u ap. Jletekrop 60Jibiioro oobeMa B bakcaHckoil HEUTPUHHOM 00CepBaTOpUU
VAN PAH no u3y4eHuI0 NPUPOAHBIX MOTOKOB HEUTPUHO JJISI IIEJIEH reo- U acTpO(PU3UKHY.
http://www.inr.ac.ru/~st/geo.html

1. U3ydyeHnne noToka aHTUHEUTPHUHO, U3ITyH4AEMOTO JOYEPHUMU MPOAYKTAMH pacIiaia
ypaHa u Topusl (TEOHEUTPUHO), COJCPKAIMMUCS BHYTPHU 3€MIIU, U ONIPEICIICHUE,
TakuM 00pa3oM, paJuOreHHOM COCTABJISIIOIICH TEIJIOBOTO MTOTOKA 3EMIIH;

2. OueHka coJiepkaHus Kaaus BHYTPHU 3EMIIH IO CIIEKTPY JIEKTPOHOB OTIA4YHU OT
paccesiHUsl HEUTPUHO Ha 3JIEKTPOHAX (aHAJIOTUYHO COJTHEYHBIM HEUTPUHO);

3. I[IpoBepka runoTe3nl O MPOTEKAHUU B LIEHTPE 3€MJIM IIETTHOW peakiuu JCICHUS TyTeEM
MOMCKA MOTOKAa AaHTUHEUTPUHO ‘‘TE€OpeaKTopa’;

4. 3yueHne TUHAMHUKH B3PbIBA CBEPXHOBBIX MyTEM PETUCTPALMA HHTCHCUBHOCTH U
CIIEKTPa HEUTPUHHOM BCIIBIIIKY;

5. Iloucku U30TPOMHOrO MOTOKAa aHTUHEUTPUHO, HAKONIMBINKXCS BO Beenennou 3a
MUJUTAAPBI JIET IPU TPABUTALMOHHBIX KOJUIATICAX AJAEP MACCUBHBIX 3BE3] U
00pa30BaHUU HEUTPOHHBIX 3BE3/ U “UEPHBIX ABIP”;

6. Perucrpanuys COBOKYITHOTO IOTOKAa AaHTUHEUTPUHO OT BCEX MMEIOIIHUXCS HA 3eMJIe
SHEPrEeTUYECKUX SJIEPHBIX PEAKTOPOB. M3ydeHNE OCIMIUIALAM 3JIEKTPOHHBIX
AHTUHEUTPUHO;

7. UccrienoBanue COEKTpa COJIHEYHBIX HEMTPUHO U TTIOUCK HEUTPUHO OT peakiuid CNO.



Counting rate for antineutrinos from nuclear reactors
and geoneutrinos at the resumed detector locations

R, TNU, reactor

<. G, TNU
-[ . C / ! ! -
Location (D), lkm rel::’étTOl;dSL %E?;r-ilm spedrumtv‘\:lthm geoneutrino Re/G
3 p geoneutrino spectrum
window
Baksan 1738.1 38.24 14.37 Hh2.6 0.3
Gran Sasso 1135.8 94.15 35.35 39.8 0.9
Sudbury 605.6 190.74 72.85 49.9 [.4
Pyhasalmi 1184.7 72.97 27.61 52.9 0.5
Hawaii 7720.5 3.44 1.29 15.3 0.1
Kamioka 1675.0 27.79 10.30 31.7 0.3

|. R. Barabanov et al. Large-Volume Detector at the Baksan Neutrino Observatory for Studies of Natural Neutrino

Fluxes for Purposes of Geo- and Astrophysics. Physics of Atomic Nuclei, 2017, Vol. 80, No. 3, pp. 446-454.

Jinping

27.8

6.8

59.4

0.1

L. Wan et al. Geoneutrinos at Jinping: Flux prediction and oscillation analysis. Phys. Rev. D 95, 053001 (2017)




Baksan Large Volume Scintillation Telescope

A large volume detector filled with liquid scintillator at the Baksan neutrino
observatory is discussed during many years. The main research directions of
the BLVST are neutrino geophysics and neutrino astrophysics.

Estimation of target mass of future detector is changed over time:
1 kton target mass of LS: G.V. Domogatsky et al., Phys.Atom.Nucl., 68, 69, 2005.
5 kton target mass of LS: G.V. Domogatsky et al., Phys.Atom.Nucl., 70, 1081, 2007;

10 kton target mass of LS: I.R. Barabanov et al., Physics of Atomic Nuclei, 2017, Vol.
80, No. 3, pp. 446-454.

At present a complex of research and development aimed at the
creation of a new-generation scintillation detector using an

extra-pure scintillator of 10 kiloton mass is performed.



Entrance

R

\400!\«

Low Bkg Labl
«HUKA»

BUST’s hall

Low Bkg Lab2 +
Laser Interferom. e
620 m — 1000 m w.e. =

Low Bkg Lab3 :
«DULB-4900» 7

Underground Laboratories of the BNO INR RAS



First prototype:
0.5 t of LAB-based liquid organic scintillator in a acrylic sphere.

Structurally, the prototype of the scintillation detector consists of an external cylindrical tank
and the inner part, including the acrylic sphere and stainless steel construction, which are
attached photodetectors, and which provides additional fixation of acrylic sphere.

An array of 20 10-inch Hamamatsu R7081-100 PMTs surrounds the acrylic sphere.

The acrylic sphere: inner diameter of 960 mm.




First prototype.
The external tank is a polypropylene cylinder with an inner diameter of 2400 mm (wall
thickness of 20 mm) and 2800 mm high. To fill the tank
with ultrapure water, a piping system was installed connecting the housing with water
purification system.

The prototype is installed in the hall of the GGNT (4800 m.w.e.)
7 ~‘ N |

Water purification system External tank from polypropylene



Bropoit mporoTun:
5 T CUMHTHJUISATOPA, akpuiioBas cdepa quamerpom 2200 MM, 70 @IV
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- "Kosep", 400 cueT4HKOB Ha OCHOBE
SKHKOTO CHUHTHILISTOPA

- BBIHOCHBIE IYHKTBI PErHCTPALIHH,
18 c4eTUYHKOB Ha OCHOBE JKHJIKOTO
CIHHTHIIIATOPA

- TToa3eMHBIi MIOOHHBIH JICTEKTOP,
410 cyeTYMKOB Ha OCHOBE
IIACTHYECKOTO CIMHTHILIATOPA

- HoBbie BEIHOCHBIE ITYHKTBI
perucTpamui, 9 CYETIHKOB Ha OCHOBE
[UTACTHYECKOTO CIHHTHILIATOPA
(IOJIHOCTBIO TOTOBBI K padore)

HoBble BEIHOCHBIE ITYHKTBI
perucrpainu, OyIyT roToBel K pabore
K koH1y 2020
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Kosép-3:
1-¥1 TOHHEIb MIOOHHOTIO JIeTeKTopa

W
WY

s

Ilocmep, IIKJI-2: B.C. PomaneHnko

OkcrniepuMeHT «KoBep-3»: MouCK raMmma — U3JTy4eHHs] CBEPXBBICOKOW SHEPTUHU OT acTPOPU3NIECKUX
00BEKTOB



Carpet-3 sensitivity to the flux of diffuse cosmic
gamma rays

* Carpet-2
® EAS-TOP
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v KASKADE
20 v v KASKADE-Grande
’ = 0. Kalashev, S. Troitsky, 2014
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3aKJII0OYECHUE

1. Okcniepument BEST — npoBenenbl uzmepenus (2019 -2020), uget oopaboTka u
WHTEpIIpeTaIus JaHHbIX.

2. JluBHeBast ycraHoBKa “KoBEp-3”: mpomomxaroTcs padOThI IO PaACIIUPEHUTIO
HazemHoi yactu. HaGop nundopmaruu - ¢ 2021 roaa.

3. CUMHTHUJUISILMOHHBIN JETEKTOP 00Jb1Ioro oobéma: coznad 1-it mporotun (0.5 T),
BEIyTCs paOOTHI IO CO3/IaHuI0 2-TO MpoToTumna (5 T).

4. TlpoBeneHo paciIvpeHye HapkKa raMMa-CIIeKTPOMeTPOB I HM3KOPOHOBBIX

VI3MepeEHM.
5. Pabora 1o co3gaHuIo MpoeKTa YHUKaJIbHON ycTaHOBKHU «HuskodoHoBas

KpUOTCHHAs J1a00paToOpHsi»

Pa6orsl mo passutnio BHO nogaepxkanbl rpanTom MuHMCTEPCTBA HAYKH H
BbICIIEro oopa3osanust PMD
«IHopnepxka u pazpurue LleHTpa KOJIIEKTUBHOTO
0JIb30BaHus bakcaHckass HeMTPUHHAs 00CepBATOPUSA HAYYHBIM
000opy10BaHHEM U 00eCeYeHUS pean3alum UCCIeI0BaTeIbCKUX MPOorpamMm

U MPOEKTOB N0 NEePCHEKTUBHBIM HAYYHBIM HANPaBJICHUAM)
(YaukaabHblii naeaTudukarop mpoekra RFMEFI162119X0025)






