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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

UCTOPUA UAN PAH

WHCTUTYT a4epHbIX UccneaoBaHUA POCCUMIMCKOW akaJleMuu Hayk
06pa3oBaH noctaHosnexHneM Mpesnamyma Akagemun Hayk CCCP ot
24 nekabps 1970 roga N2 1051 Ha ocHoBe pelleHuss CM CCCP,
NPUHATOrO Mo MHUUMaTMBe OTAeneHus saaepHoit ousukn AH CCCP, B
Lensix CO34aHWsl COBPEMEHHOM 9KCMEPUMEHTaNbHOW  6a3bl K
Pa3BUTMA UCCNELOBAHWIA B 06NaCTU HU3NKU SNEMEHTAPHbIX YaCcTu,
aTOMHOrO A4pa, QUSMKU KOCMUYECKUX JNIy4ed WU  HEATPUHHOIA
acTPOMU3NKH.
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

UCTOPUA UAN PAH

OfIHUM M3 OCHOBHbIX UHULMATOPOB CO3AaHNa MHCTUTYTa 6bin akafemuk Mowncei
Anexcanaposuy Mapkos, YbW NMUOHEPCKME Maen B 061aCTh GU3NKK S1EMEHTAPHBIX
4yacTWL, METOJOB [JETEKTUPOBAHWUS COObITUA B MNOA3EMHbBIX, Ty6OKOBOAHBIX W
ApYrux TUnax AETEeKTOPOB NIEernin B OCHOBY CO34aHUA COBPEMEHHbIX YHUKaNbHbIX
YCTAHOBOK W YCMELIHOr0 BbIMOMHEHUS MPOrpaMMbl (yHAAMEHTaNbHbIX HayYHbIX
nccnefoBaHuin UHCTUTYTA.

WHCTUTYTY 6bInu nepeaaHbl 3 nabopatopun OUAH, 3aHMMaBLLMXCA NpobneMamun SAEPHOR U
YCKOPUTESNbHON (U3UKM W NPUHATAsA K CTPOMTENbCTBY B bakcaHCKOM yulenbe obcepBatopusi Ans
U3y4eHNs HU3UKN KOCMUYECKUX NYYeit, HEATPUHO U aCTPODUSUKM.

B HU AH B KpacHoi [axpe

npeanonaranocb NOCTPOUTb AnpekTopoM NHCTUTYTa 6bin
CUIbHOTOYHbIW JIMHENHbI Ha3HAYeH TEOPETMK 13 [ly6Hbi
YCKOPUTENb NPOTOHOB A.0-M.H. Anb6ept Hukndoposmy
(MEBOHHaFl d)aﬁpVIKa). TaBxenunase




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

bonbiuyio posb B co3gaHun MHCTUTYTa Cbirpanu
BblAalolLnecs yYeHble:

Hukonaii Hukonaeeny borono6os, u3 JlabopaTopum KOTOPOO BbILIN NEPBbIN
1 BTOPOI aupexTopbl VAN, SBNSeTCA OCHOBOMOIOXHUKOM MHOTUX NEPCNEKTUBHbIX
HanpaBsJ/IEHUA MCCNeLOBaHWiA, pa3BuUBatoWMXCA B UHCTUTYTE

Unbsi Muxaiinosuy ®OpaHk, Hob6eneBCKMiA naypeat 3a 06bACHEHME YepeHKOBCKOro
W3nyyeHus, Bo3rnaenan Jlabopatopuio aTtoMHOro fAgpa  MHctutyta.  Emy
NPUHAANEXMUT Lienblid pAg TEOPETUYECKMX U IKCMEPUMEHTASbHBIX MCCNefoBaHUin B
Pas/MYHbIX 06NACTAXaTOMHOW QU3MKM, B TOM YMCNE, METOL CrEeKTPOCKOMUM
HEe/iTPOHOB N0 BPEMEHN 3aMefJIeHns B CBUHLE

Bnaaumup Vocudosny Bekcriep, oTKpbIBLUWIA NPUHLMN aBTO(A3MPOBKK, CTOAN Y
MCTOKOB JlabopaTopuy hOTOSAEPHBIX PEAKLIMIA, FAe paboTanu CO34aHHbIE NOA ero
PYKOBOACTBOM YCKOPUTENMN 3JIEKTPOHOB U NPOTOHOB — B TOM YUCIIE, NEPBbIN
OTEYECTBEHHbI CHXPOTPOH
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

bonbluyio ponb B co3gaHun UHcTuTyTa
CbIrpany BblalolLMecs yyeHble:

Feoprui Tumodeerny 3aLenuH, OTKPbIBLUMIA SNEKTPOH-AAEPHbIE NIMBHU U Apyrue
npoleccbl B KOCMMWYECKMX Jly4ax, HayyHbld PYKOBOAWUTENlb COOPYXEHUA U
NporpaMMbl UccnefoBaHuin bakcaHcKom HeidTpuHHo obcepeaTopun UAU PAH

AnexcaHgp EBreHbeBny Yyaakos, OTKPbIBLUMA PagMauMOHHbIA MOAC 3emiy,
uccnegoBateslb KOCMUMYECKMX Nyyei [eTeKTopaMu Ha aspocTartax, pakeTax M

CMyTHUKaxX

Bragumup  Muxainoemy  Jlobaliés, aBTOP OTKPbITWUA B 061acTM  HapyLeHus
MPOCTPAHCTBEHHOW YETHOCTK, NONIAPU3ALMOHHBIX U AP. ABNEHUHA B (U3MKE YacTUL U
aTOMHOr0 fApa, MONYYEHUS YNbTPaxosoAHbIX HEWTPOHOB, W3MEPEHWs Macchbl
HeWTPUHO, BO3rnaBmBLUMiA OTAEN SKCNEePUMEHTASIbHOM U3NKH




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

UCTOPHUA UAU PAH

WHCTUTYT 6b1S1 06pa30BaH Ha 6a3e Tpex nabopaTopuii saepHoro npoguna dusuyeckoro
uHctutyta AH CCCP.

JlabopaTopwsi aTOMHOr0 A4pa,
BO3rnassisieMas naypeatom Hobenesckom
npemuun akagemukom N.M.®paHkom

JlabopaTopusi OTOSAEPHBIX peakLiuid, noa
pykoeoacTBoM J1.E J1azapeBoi

Jlabopatopus "HenTpuHO» nog
pyKoBOACTBOM ak. .T.3auenvHa u ak.
A.E.YypnakoBa




(VAN PAH

B 1971 rogy B necyy
nocénka KpacHas axpa, B
HbIHEeLWHeM Tpouuke
Hayanocb COOpY>KeHune
MoCKOBCKOM ME30OHHOM

IupexTop NAWN PAH
A.H.TaBxenugse
npeactaenset M.A.MapkoBy
MaH CTpoMTeNnbCTBa
Me30HHOI pabprku

O6cyxaeHne nnaHa
CTpouTeNbCTBa Me30oHHOM
habpuku; Tpouuk 1971r.

OAHoBpeMeHHO ¢ MHCTUTYTOM B ropofe CTpOMaMCb LOMa,
AeTcaj U WKona Ana coTpyaHUKoB. CTPOUTENbCTBOM PYKOBOAMI
3aC/y)XeHHblii  cTpouTens 3apab [leTpocoBuy  3apaneTsH,
KOTOpbIA 3a CBOM BK/af B pasBuTMe Tpouuka 6bln YAOCTOEH
3BaHus «[1OYETHBIA rpaxaaHuH Tpouuka». B 4uMcno NOYETHbIX
rpaxaaH nosxe O6biM BKIOYEHbl Takxke A.H.TaBxenuase,
B.A.MatBees, B.M.J1o6awwués, J1.B.KpaBuyk.




CCCP. A.H.TaBxenupzse,

Buaut penerayumn OUAU B UAN AH
H.H.Boronto6os, 3.M.3apaneTsH,
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(VAN PAH
BAKCAHCKAS HENTPUHHAS OBCEPBATOPUA

19 nioHs 1963 roaa 6110 NPUHATO MOCTaHOBNEHME [peananyma
AKafileMUM HayK 0 CTPOUTENbCTBE MOA3EMHOM CTaHLMN B
bakcaHckomyLLenbe.

K 1967 roay paspaboTaH npOeKT HEATPUHHOM CTaHLMM, B TOMXKe
rOAY Ha4yaTo CTPOUTENLCTBO.

HeWTpuHHbIA coBET
Ha bHO
A. E. Yypakos,
A. C. BoBeHKo,
B. A.Ky3bMuH,
5. M. MoHTeKopBo,
[1. E. CnuBak,
5. A.JlonrowienH,
A.H. TaBxenugse,
1974

MpoeKT npeaycMaTpuBan CTPOUTENBCTBO [BYX MapannefbHbIX
rOPW30HTaNbHbIX TOHHENEW B rope AHAbIpYM (BbiCOTa ropbl Gonee
4000 wm), BROMb KOTOPbIX MPeAnonaranoch pasMecTuTb GUanyeckue
yCcTaHOBKW. OfHOBPEMEHHO MPedycMaTpMBaNoCh CTPOUTENLCTBO
HEOBX0AUMbIX UHXEHEPHBIX U XO3ANCTBEHHbBIX COOPYXKEHUIA, U XXUOMO
NOCENKa ANs COTPYAHNUKOB.




(VAN PAH

M.B.KengbiL,
A.A. TlomaHckuit, B.KysHeL0B,
I".T.3auenuH, E.H. Anekcees,
A.E. Yypnakos, A.H.TaBxennase




WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

OWPEKTOP NAK PAH

TaBxenuase Anbbept MatBees Buktop KpaBuyk JleoHuA JIn6aHoB Makcum
Hukudoposuy AHatonbesuny BnagumupoBuy BaneHTMHoBWY
Akagemuk PAH Akapnemuk PAH YneH-kopp. PAH Mpodeccop PAH
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SAMECTWUTEJTb AVNPEKTOPATIO
HAYYHOW PABOTE

bypnakos MarBeeB Py6akoB beapykoB KonTenos
BukTop BukTtop Banepwid JleoHunp dayapa
AmuTpresny AHatonbeBny AHaTos1beBNY Bopucosiny Anekceesny

A L AN
delweHko AnekcaHap JlnbaHos Makcum Py6u0B I'puropuii 12
BnaaumunpoBmny BaneHTMHoBuy Wropesuy 4




(VAN PAH ’

3. [1. 3apaneTaH

[1. AnekcaHapoB
. H. TaBxenupse
B. A. MaTBeeB

A.
A



(VAN PAH




(VAN PAH
T Yetbl PAH




WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

OCHOBHbIE HATNPABJIEHUAl HAYYHbIX
UCCNELOBAHUN AU PAH

Gu3MKa aNeMeHTapHbIX
YyacTuL, GU3nKa BbICOKMX
9Heprui, Teopud
KanMbpOBOYHbIX MONEH 1
QYyHOAMEHTaNbHbIX
B3aMMO/IENCTBUIA,
Kocmosorus

(Qu3KnKa KOHAEHCUPOBAHHbIX
cpea, MaTepuanoBefeHue, B
TOM YKCe pagnaunoHHoe
MaTepuanoBefeHue,
HEMTPOHHAsA HU3NKa,
(Pu3mnKa n TexHMKa
WCTOYHUKOB HENTPOHOB

(Gu3nKa aTOMHOro
Aapa, pensaTMBMCTCKas
anepHas pusmnka

MEXANCLMNANHAPHbIE
nccneaoBaHus, NpuKknagHas
afepHas GuaunKka, pagmonso-

TOMHbIE UCCNEA0BAHMS,
3NIEKTPOsIAEPHAA TPAHCMYTaLMS]
Aenawmxca MaTepuanos,
ilepHas MeanLMHa, NpobieMbl
3KO0JI0r1Yeckoii 6e3omnacHocCTH,

WHDOPMaLMOHHbIE TEXHOMOM MU B

9KCMNepUMEHTaNIbHOM 1
TeopeTnyecKoin Gusmnke

Qun3vKa 1 TexHUKa
yckopuTenew; puavka
NY4YKOB 3aPSXKEHHbIX
yacTuy

HEWTPUHHAA acTpoPu3nKa,
HENTPUHHAA, raMMa U
rpaBUTaLMOHHO-BONHOBASA
acTpoHoMuS, Husmnka
KOCMUYECKUX Ny4Yei, usmnka u
TEXHUKA HEMTPUHHBIX
TEeNeckornoB B HU3KOOHOBbIX
NOA3EMHbIX M NOABOAHbIX
nabopaTopusx




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

CTPYKTYPA U YUCNEHHOCTDb UAU PAH

MockBa
20%
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WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

CTPYKTYPA W YUCJIEHHOCTb AU PAH

B AW PAH paboTaeT 980 YenoBek

YnieH-
aKafleMuK KaHauaat

PAL Koppch):RaHneHT [IOKTOP HayK oy

I S N N

npogdeccop 3aCNY)XEHHbIA
PAH npodeccop MI'Y

npodeccop

B VAW PAH 12 Hay4HbIX OTAEN0B 1 NabopaTopuid, B TOM Yucne, bakcaHckas HeTpuUHHaS
o6cepBaTopus, baiikanbckas HeiTpUHHas o6cepaaTopus; HayuHo-06pa3oBaTesbHbIi LEHTP,
BKJIIONaOLLMIA 3 npodunmnpytoLme kapeapbl U 2 COBMECTHbIE C YHUBEPCUTETaMU labopaTopui,
acnupaHTypy no Hanpasnexuto nogrotosku 03.06.01 «Pusnka

W aCTPOHOMMUSY. 18



WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

CTPYKTYPA U YAUCJNIEHHOCTDb UAWU PAH

(.

(I I Iy Iy Iy Ny Wy Wy W

20 naypeaToB pas/iyHbIX MEXAyHapOAHbIX NMPEMWUA;

14 naypeatoB 3010TbIX MeAaseil c NpemMuein 4Na MooAbIX Y4EHbIX POCCUMACKON
aKafemMuu Hayk;

6 naypeatoB npemMuin POCCUICKOIA akagemMuu HayK MMEHW Bbl4aOLLMXCA YYEHDIX;
7 naypeatoB [1pemum [NpaButensctea PO B 061aCTV HayKu U TEXHUKMK;

3 naypearta [ ocyaapCTBeHHOM NpemMumy;

3 naypeara Npemun [NpaButensctea MoCKBbI 419 MOMOABIX YYEHbIX;

naypeart Npemun MNpesungeHTa Poccuitckoin Geaepaunm 4ns MONOLbIX YYEHDIX;
naypeat 3010T0i1 Mefiany;

naypeart [leM10BCKOI NpeMuy;

naypeart JIeHUHCKOW npemMum,

3 3acny>xeHHbIX fedaTens Hayku U TeXHukun PO.
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

MNOAroTOBKA HAYYHbIX KAZ1IPOB

WHCTUTYT yaenseT 60s1bLU0e BHUMAHWE, NOLrOTOBKE BbICOKOKBANMM(PULMPOBAHHbIX HAY4YHbIX

KafpoB, 06y4asi CTYIeHTOB Ha 6a30BblX Kaeapax :

«  «QyHaaMeHTasbHble B3aumoeincTemusa u kocmonorus» MOTU

o «®uamnkayacTtu n Kocmonorus» MI'Y,

«  Ha apyrux kapegpax MI'yY, MUOU, KbI'Y, I0xHoro ¢peaepanbHOro yHuBepcuTeTa u B
acnupaHType.

WHctutyT  coTpygHuyaer ¢ MWUOW,  Upkytckum,  KabapauHo-bankapckum
rOCYAapCTBEHHbIMU yHVIBepCVITETaMVI

B MHCTUTYTe cywecTByeT Hay4HO- o6pasoBaTeanbw| ueHTp, KOOp,[LI/IHI/Ipy}OLU,VIVI 0by4eHue u
Hay4HYH0 paboTy CTYAEHTOB ¥ aCMMPaHTOB, AercTByeT COBET MO 3aluuTe AUCCepTaLmil.

20



(VAN PAH
- OTZEN TEOPETUYECKOWM dU3NKK




(VAN PAH v
OTAEN TEOPETUYECKOW OU3NKN

- BbinonHeHb! BaXHble paboThl, CBA3aHHbIE C POPMUPOBaHKEM NPOrpaMMbl UCCNER0BaHMIA MO NOUCKY HOBOM GU3MKKM Ha
bosblUoM afpoHHOM Konnaigepe, akcnepumeHTt CMS.

- [peanoxeH akcnepumeHT B LIEPH no noncky TemHoro GoToHa W Nerkoi TeMHO MaTepui. B HacTosiLee Bpemst 3TOT
aKCnepuMeHT nog HaseaHueM NA64 ycnelwHo paboTtaeT B LIEPH 1 yXe nony4nn pekopaHble orpaHAYeHns Ha napameTpbl
Nerkoin TEMHOI MaTepuu ¥ TEMHOro GOTOHa.

- PaspaboTaH MeTog aHann3a pe3ynbTaToB 9KCNepUMEHTOB MO OnpeaeneHno Macchl HERTPUHO.

- [locTpoeHbl MoAeny Gu3NKM anemeHTapHbIX YacTuu, BbixoadAwen 3a pamku CTaHAApTHON MOAENM, B TOM unCAe No
CyNnepcUMMETPUYHBIM TEOPUAM, TEOPUAM C PacLLMPeHHbIM XUITCOBCKUM CEKTOPOM U Iip. - BblABMHYTbI MAeun «<Mupa
Ha 6paHe» B MPOCTPaHCTBE C AOMOSHUTENbHBIMU WU3MepeHUsIMK, CTaBlUeli BecbMa MOMYNAPHOA Kak BO3MOXHOE
pacwupenve CTaHAApTHOM MOAENM W MONYYMBLUEM BaXKHOe pa3BuUTWe B Gonee nosgHux pabotax. pegnoxeHa
OpUr1HanbHas peannusauys 970 aeu, No3BONMBLLAS 06BACHUTL HAIUYWE TPEX MOKONEHWIA YacTuL B Npupoge.

- [pessioxeHbl HenokanbHas MOZENb KBAHTOBOM rpaBUTaLMm 1 NoKasaHa cyneprepeHopMUpYeMOCTb MOLENN.

- [poBeaeHbl McCneaoBaHus No (M3NKe KOCMUYECKMX JlyYeid, MOCTPOEHWUIO MOAeNeid NPOUCXOXAEHNA KOCMUYECKNX
NlyYell U HEWTPUHO BbLICOKMX IHEpruii, pa3paboTke METOAOB 9KCMEPUMEHTANbHOMO WMCCNe0BaHWA aHM30TPONuM
HarnpasfieHW Npuxo4a 1 cocTasa NepBuMYHOr0 KOCMUYECKOr0 U3Ny4eHNA SKCTpeManbHbIX SHEPTUi.
- BbinonHeHbl paboTbl MO TEOPUM FeHepaunn pasandHbIX rMNOTETUYECKUX TUMOB TEMHO MaTepun U UCCNEAOBaHMIO UX
CBOWCTB, @ TaKXXe UCCNe0BaHNIO NPOABIEHMIA B aCTPOHOMUYECKUX HABMOAEHUSX U HA3EMHDBIX 9KCTIEPUMEHTaX.
- BHeceH KpynHblii BKNag, B TEOPUK KOCMUYECKUX aKCUOHOB.
- [oproToBka Kafpos, paboTa C acnupaHTaMm U CTyAeHTaMM U MHOTOe Apyroe.. (aoknag M.LanolwHnkoBa, 6yKneT K

50-neTuio MHCTUTYTA)

Mosgpaensem B. A. PybakoBa ¢ npucyXaeHvem rambyprckoil

npemin 2020 . NoO TEOPETUYECKOH PU3NKE!
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

YHUKAJIbHbIE HAYYHbIE YCTAHOBKH

MockoBckas Me30HHas (Gabpuka, BKKYas CUIbHOTOYHbIA JIUHERHbIA

YCKOpPUTE/b NPOTOHOB, KOMMEKC MIMMYNIbCHbIX HENTPOHHBLIX UCTOYHWUKOB,
Paanon3oTonHbI KOMMIeKC U KoMniekc iyyeBoin Tepanuu

VHCTHTYT bakcaHckas HeTpuHHas obcepBatopus, Bkatovas [THT, BICT, HOJ
cosgan pag 1 AiD.
YHKANbHBIX Baiikanbckuin rnyboKoBOAHbIA HENTPUHHDIA TenecKon;
Hay4HbIX '
yCTaHOBOK
MWPOBOIo WccnegoBaTenbckuii Komnnekce Ha 6ase J1Y 3-8
Knacca

ApTemoBCKasa HEMTPUHHAA CTaHUuA

YcTtaHoBka TpouLK H0-Mace -



WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

KOMIJIEKC JINTHEMHOI 0 YCKOPUTENSA
[MPOTOHOB B TPOULIKE

L CuNbHOTOYHbIA IMHERHBIA YCKOPUTESb MPOTOHOB U OTPULIATENbHbBIX MOHOB
BOAOPOLa, C NPOeKTHoW aHeprueit 4o 600 MaB, cpeaHum TokoM nyyka 4o 0.5 MA,
UMMYNIbCHbIM TOKOM [0 50 MA.

IJKCnepuMeHTanbHbIN 3a1 C KaHanamu NepBUYHbIX 1 BTOPUYHBIX YacTul
pasMYHON 9HEPrUM, IKCNEPUMEHTaNbHLIMKU YCTaHOBKaMK, CUCTEMOM
AUAarHOCTMKM MyYKOB.

HelTpOHHbIA KOMNNEKC, BK/KOYAIOLLMIA UMMYSIbCHBIA UCTOYHUK HETPOHOB C
NHTEHCUBHOCTbIO 10 107° H/C, CMEKTPOMETP N0 BPEMEHM 3aMe/lJIEHNS HENTPOHOB
B CBUMHLE, KOMMNNEKC HEATPOHOrPadUUECKMX, PEHTTEHOBCKMX YCTAHOBOK U
MEccHayapOBCKUii CNEKTPOMETP AN UCCNea0BaHUs MaTepuasnos.

KoMnnekc npon3BoACTBa paiMoaKTMBHbIX U30TOMOB AN MEAULMHDI U
NPOMBILLNIEHHOCTH Ha 0TBOJIE NPOTOHHOO Nyyka 160 MaB (82Sr, 68Ge, 109Cd,
22Na, 117mSn, 225Ac, 223Rau ap.).

KomMnnekc ny4eBoi Tepanuu, BKIHOYaroLLmMiA PeHTreHOBCKUiA

TOMOrpad, peHTreHOBCKY0 061y4aTenbHYH YCTaHOBKY,

9NEKTPOHHbIN YCKOpUTENb ANS raMMa-00/1y4YeHus, KaHan 24
NPOTOHHOrO NyyKa. D 4




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

OTAEN YCKOPUTEJIbHOI0 KOMMJEKCA
CUNbHOTOYHbIA JIMHEMHDBIA YCKOPUTE/Ib MPOTOHOB

W OTPULATEJIbHBIX WOHOB BOZ1IOPOIA

N30TONHbIA
e 0.75MaB 100MaB 160MaB  Komniekc  247MaB 423 M3B 602 MaB
- \ / AKcrnepUMeHTaNbHbIi
I LV | |---| - - — . = KOMIINEKC

|:|_._.

m
VIH)KEKU,VIOHHbIVI TpaKT l/lH)KeKTop NPOTOHOB
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(VAN PAH
- HAYAbHAA YACTb NY (100 MaB)

20 MaB 49 MaB 74 MaB 94 MaB 100 MsB

— Pes.1 |- Pes.2 - Pes.3 |- Pes.4 -1 Pea.d | —-—- -

5 pe30HaTOPOB C TPybKaMu
npenda

YactoTta-198,2MIu

BbixogHas aHeprus - 100 MaB




(VAN PAH
I ocH0BHAS YAGTb YCKOPUTENS (100-600 MsB)

27 YeTbIPEXCEKLIMOHHDBIX PE30HATOPOB C LuaiibaMu 1 guadparmamu, yactota 991 MIy,.

YcKopsAoLLmne pe3oHaTopbl OCHOBHOW ["anepes BY nuTaHna ocHOBHOM YacTu
YaCTW yCKOpUTENS yCKOpUTENA
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(VAN PAH

\ N

Wf
e

OCHOBHA{ (100-600 M3B) YACTb /1Y, YCKOPAIOLLASA CUCTEMA 13 27
4-X CEKLIOHHBIX PESOHATOPOB, 320 M 11.B.KPABYYK




(VAN PAH ’

C Hayana perynspHoi paboTbl yckoputens B 1993 roay

PeasbHO nonyyaemasa MakCumMasibHas

nposeaeHo 140 ceaHcoB 06LLeN NPOAOMHKMTENBHOCTbIO CBbILLE aHeprus
50 TbiCAY YaCcOB B TOM YMUCIIE:

2016 ron - 2050 yacoB (6 ceaHCOB)

2017 ron - 1680 yacoB (4 ceaHca)

2018ron - 1016 yacoB (4 ceaHca)

2019 ropn - 1296 yacoB (4 ceaHca)

2020roa- 1100 yacoB (4 ceaHca- nna)

Vamepenne /NN

O6pabotka | /NN

Amplitude

-0,11% i 1 R '
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2016 rop - 209 MsB
2017 rop - 209 MsB
2018 rop - 267 MsB
2019roa - 267 MsB
2020-2021 rogpl — 305 MaB

YcKopeHue NpoTOHOB 1 MOHOB H-
B 04HOM BY umnynbce




(VAN PAH
- Pa3paboTka i Co3aHve UaMepuTeneli hopMbl CrYCTKOB A BEAYLLMX
YCKOPHUTENbHbIX Ta60paTopHii

MoBefeHve CrycTKoB
B TE€YEeHMe UMnynbea
TOKa Nyyka B KaHane
TPaHCNOPTUPOBKM U3
Linac-4 B 6ycTep
(CERN)

WccnepoBaHue, paspaboTka u
COOPY)XEHWE 1 3aMyCcK HOpPMaTbHO
MPOBOAALLMX YCKOPSIOLLWX U
OTKJIOHAKOLLMX CTPYKTYP




WHCTUTYT AL4EPHbBIX MCCITEAOBAHMIA POCCUACKON AKAEMUN HAYK

9KCMEPUMEHTAJIbHbIN KOMIMJIEKC




(VAN PAH

M.W.I'payeB 1 B.A.MaTBeeB




(VAN PAH . .
HEUTPOHHbIXA KOMIJIEKC

UMITYJIbCHBIA HCTOYHUK

pl©

HEUTPOHOB UH - 06

MHOroyHKUMOHANbHbIA HENTPOH
Hbl cnekTpomeTp (MHC) ans uc-
CneaoBaHWin B LULMPOKOM AuManaso
HE XapakTepHbix paamepos ot 0.1
A0 COTEH HAHOMETPOB.

; MHOrohyHKUMOHANbHbLIA HEATPOH-
Hbl MAnoyrnoBON CNEKTPOMETP
{ (penexkromeTp) “Mopu3oHT".

i HeWTpoHorpaguyeckan ycraHoska i
: ANS NCCNEAO0BaHUA BELecTsa B
3CTPEMAnbHbIX YCNOBUAX
“lepkynec”

Ludpakromerp-cnekrpomerp 06-
WEro Ha3HaYeHus AnNs uccneaosa-
HUA OGBLEMHBIX NONUKPUCTANNOB
“AVNAC".

9 ABTOMATU3UPOBaHHLIA AU pPaKTO-
METP ANA UCCNEAO0BaHWUA CTPYKTY-
Pbl MOHOKpUCTannos “Kpucrann”.




(VAN PAH
- HEMTPOHHbI KOMNNEKC

[Mpo6aeMbI MEXAUCLMNIMHAPHOrO YPOBHS, B PELLEHUN KOTOPbIX MCMOMb3YHTCA METObI
HEeUTPOHHOrO paccesHus

O MccnepoBaHue 6M0N0OrMYECKUX MOBEPXHOCTEN U NOBEPXHOCTEN pasaena. MyTb K MOHUMaHMIO Kak OHM
LEACTBYIOT Ha K/IETOYHOM YPOBHE.

O lNpouecchl 06pa30BaHMa NOpsAKa B KOHAEHCUPOBAHHbIX CPeaaXx.

O MNMpobneMbl CTPOEHMSA XXWAKOCTEN M paCTBOPOB.

O UccnepnoBaHue cpef B aKCTpeMabHbIX COCTOSHUAX (MOAENMPOBAHWE COCTOSHUIA BHYTPU 3eMAN).

O UccnepnosaHne NoBeAEHNS MHOrOKOMMOHEHTHBIX XKMAKOCTEl B MOPUCTLIX cpefjax (Mpotnema noBbIleHus
HedTe06bI4M M PEKYNIbTUBALIMM 3arPA3HEHHBIX MOYB).

U HepaspyLuatoLLpii KOHTPOb KOHCTPYKLWIA.

O Ponb BOJOPOAHbIX CBS3E B XMMUYECKUX paauKkanax ((hapmaueBTiKa) — NOUCK NyTed KOHCTPYMPOBaHUS
CNOXHbIX MONEKYN U COeMHEHMIA BbICTPaUBaHMEM BOJOPOAHbIX CBA3ENA.

U BopopofHas aHepreTuka v KataiMTUYeckue peakuuu.

U MarHuTHble MaTepuasbl: MUKPOMONs, MarHUTHbIE KnacTepbl, KBaHTOBbIE TOYKU U CJIOM.

O MNpobnembl CTapeHnst MaTepuanos.

U MaTepuanbl ¢ BbICOKMM MarHUTHbIM COMPOTUBIEHNEM W BbICOKOTEMMEPATYPHbIE CBEPXMNPOBOAHUKMU.

O HaHoCTpyKTypUpOBaHHbIe CMiaBbl M KOMMO3UTbI, HOBble NONUMEPHbIE MaTepuarbl, HAHOTPYOKH,
HaHOKpuUCTanbl

O MccnefoBaHWe aMOPOHbIX U HeynopsaoYeHHbIX MaTePUanoB, SIBEHUIA NepeHoca U KBaHTOBbIX 3((eKToB B
HUX.
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

LETEKTOPbI HENTPOHOB HA OCHOBE

SIPM U ZNS:LI6

B CekTope KoHAeHCHMpoBaHHbIX cpef JTHW paspaboTaH HOBbI TUM CYETUMKOB HEMTPOHOB Ha
OCHOBE ZNS-KPEMHUEBBIX (HOTOYMHOXMTENEN M ynpaBnstoweii anekTpoHuku[1][2]. Benetcs
3aMeHa CYETYMKOB HEWTPOHOB Ha YycraHoBkax WCToyHMka WH-06 Ha HoBble
BbICOKO9(D(EKTUBHBIE U3rOTOB/EHHbIE MO HALLEW TEXHONOTUN.

1.MaTeHT Ha nonesHyo Moaenb, N2177857, KonbLieBoii 4 TEKTOP TEMN/I0BbIX HEATPOHOB,

14mapTa,2018r.
2. HOBBbIVA TUN CLIMHTUANSALIMOHHBIX AETEKTOPOB TEM/OBbIX HENTPOHOB Ha OCHOBE ZnS(Ag)/LiF n

NaBWHHbIX GOTOANOAOB
MucbMa B XypHan TexHu4eckon duanku. 2015. T. 41. N2 18. C. 96-101




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

UCCNELOBAHUE HEUTPOH-AAEPHbIX

B3AMMOJENCTBUU HA CB3-100

OnyénukoBaH UMKN paboT Ha OCHOBE [aHHbIX MO CEYEHUSIM LeNeHus
HEATPOHaMU M30TOMOB MUHOPHBIX akTUHKMAOB (U, Pu, Am, Cm), NoMyYeHHbIX
Ha CB3-100 coBmecTHo ¢ coTpyaHukamu MHL PO «Pusmnko-sHepreTUiecKuit
MHCTUTYT». 30TOMbI MNAALMX aKTUHWAOB WrpalT BaXHYK PoSib B
npo6nemMe XpaHeHus M NepepaboTKu AEepHbIX OTXOA0B. MccnegoBanuch
nsotonbl 243, 244, 246,247,248Cm, 241Am, 243Am, 242mAm , 236U
CBEPXBbICOKON YUCTOTbI.

[onyyeHHble pesynbTaTbl BHECEHbI B MUPOBYHO 6a3y AaHHbIX ENDF/B-VII
National Nuclear Data Center Brookhaven National Laboratory
(http://www.nndc.bnl.gov) n MATATS.
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AN PAH

YHVUBEPCA/TbHbIN AIPOHHbIA TPAHCTOPTHBIN KO

SHIELD

]1 l] MULTIPURPOSE HADRON TRANSPORT CODE

ul

YHUBEPCAJIbHbI AAPOHHbIW TPAHCMOPTHbIN KOf,

INTRODUCTION&HISTORY/BBENEHUERMCTOPUA  SHORT WRITE-UP/KPATKOE ONUCAHUE — APPLICATIONS&REF/MPUNOXEHUARCCHINKA

When using materials from the Web-page the reference to www.inc.ru/shield is obligatory. 0

—a3"

-

NEWS ///HOBOCTU CERTIFICATES ///CBUAETENLCTBA

e

Contact person: Prof. Nikolai , e-mail: sobol inr.ru, Ten. (495)850 42 61

WWW.INR.RU 2008© webmaster Last updated 27.02.20 " 00433D
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WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

JTABOPATOPUA PAANOWU30TOMNHOI O KOMI/IEKCA

39



(VAN PAH

PAJVOHYKNWUADI, NPOU3BOAUMBIE B U PAH, U

BO3MOXXHOCTW UX MPOV3BOACTBA 3A OHO OBJIYYEHUE
(MPY TOKE 120 MKA)

Paguo- [Mepuog nony- Jlnana3oH lNepuon [Mpounsseq
MuLueHb 06ny4eHuns, .
HYKNnG pacnaga aHeprun, Ma B vac AKTUBHOCTb, C'/
Sr-82 25.5 AH. Rb 100-40 250 5
Na-22 2.6 net Mg, Al 150-35 250 2
Cd-109 453 oH. In 150-80 250 2
Pd-103 17 OH. Ag 150-50 250 50
Ge-68 288 aH. Ga, GaNi 50-15 250 0.5
Sn-117m 14 OH. Sb, TiSb 150-40 250 3
Se-72 8.5 OH. GaAs 60-45 250 3
Cu-67 62 yac. Zn-68 150-70 100 10
Cu-64 12.7 vac. Zn 150-40 15 15
Ac-225 10 AH. Th 150-40 250 4
Ra-223 11.4 gH. Th 150-40 250 13

PerynapHo npoussoauTcs
Paspa6oTaHa TeXHONOruA, NPO6HbIE 06pasLibl NOCTaBNAIOTCA 3aKa34MKam

Pa3pa6oTaHbl METO/IbI NONYYEHUA, TEXHONOMMA — B CTaUK pa3paboTku i

4



@uanpat MEZIMLIMHCKWIA TEHEPATOP ®SR / *RB [INA IMATHOCTUKM
KAPZMO3AE0NEBAHUI C MOMOLLIO M3T

CepfiLie Kposinka 310pOBOE
Ceppue kponvnka c
WH(hapKTOM MUOKapaa

Cepaue nepBoro naumeHTa B
NpPOBOAUMBIX
KJIMHUYECKUX UCTIBITAHUAX -
NpoAnarHocTUPOBaHO bonee
100 yenoBek + oHKoOrNA!

MpuHUMN paboTbl °2Sr / #Rb reHepatopa

WH>XeKUMoHHasn eHepaTOp
cucrema

SNO2 - cop6eHT
a/icopGMPOBaHHbI °2Sr (25 AHeif)
pacnagatoLpiics B 2Rb (1,3 MuH)

%2RbCl B pacTBOpE @

(DM3MONOrNYECKNIA @
pacteop 0,9% NaCl

.. KpoBEHoCHas
KomnbtoTepHoe eucTeMa naymeHTa
n306paxeHme pacnag ®*Rb
cepaua

MM3T - ckaHHep

AcnbiTaHus

reHeparopaHa
MNO3UTPOHHO-
9MUCCUOHHOM
ToMorpage
B PHL| PXT
PocmeaTexHonorui
C-Metepbypr

["eHepaTop, pa3paboTtanHbiii B AU PAH




WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

JTABOPATOPUA MELI,I/ILI,I/II:ICKOVI OU3NKN
KOMIJIEKC JTYHEBOW TEPATNA

(¢
Ul

O o06nyyeHne 310Ka4YECTBEHHbIX OMYX0NEe TONbKO
NPOTOHAMU UM O6/TVYEHUE B COYETAHNM C HOTOHAMM.
OCHOBHble BO3MOXXHOCTMU:

Q) J/TuHelHbIA yCKOpUTENb NPOTOHOB
(aHeprus 74 - 247 MaB) ,
O JInHelHbI yckopUTenb anekTpoHoB CJ1-75-5-MT P P e e

(SHeprMﬂ ﬂO 6 MsB . \‘k’}. UTYT RAEPHBIX VCC/IELOBAHWIA PAH
KoMnnekc BKNHOYaET B CE6S: , - i
7

() TpaHCNOpTHBIV KaHan MPOTOHHOIO NYYKa,

O 2 neyebHbix kabuHeTa (MPOTOHbLI U HOTOHDI)

O am6ynatopusa ana 30 NauueHToB B A€Hb,

O peHTreH- nabopatopus Lnsi TONOMETPUM U TEPANWK.
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WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

JIM® KomMnnekc ny4yeBoi Tepanim

Kamepa NnpoTOHHOM Tepanuu

[y4OK NPOTOHOB: PUKCUPOBAHHbIiA
FOPU3OHTaNbHbIA

NonoXeHue naumeHTa: cuaa Unu nexa
TouHoCTb NepemelLieHuid — 40 MKM
Pa3mep muLleHn: o 90 Mm

9Heprua npotoHos: 70-220 MaB
YacToTa MakpoumnynbcoB: go 100 My
[nutenbHocTb Makpoumnynbcos: 4o 200
Mkc

WHTEHCUBHOCTb NyYKa: He OrpaH1yeHa
IMMUTAHC Ny4Ka ~ 3 Mpag.
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

OTAEN 3KCMEPUMEHTA/IbHON ®U3MKMN
YCTAHOBKA TPOWLIK HIO-MACC

[[a30BblIM TpVITVIEBbIVI UCTOYHUK U SﬂeKTDOCTaTVI‘-IeCKVIVI

CMNEKTPOMETP C MarHWTHOM KonuMauuei

[1psAMOe orpaHnyeHne Ha Maccy
HenTpuHo: m < 2,05 9B




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

YCTAHOBKA TPOULIK HIO-MACC-II
03®, Tpouux-nto macc ycTaHoBKa
; MOJepHu3upoBaHa AN
- npeyn3noHHOro
n3MepeHus 6eTa cnekTpa
2 ool _ OT pacnajoB TPUTHSA C
o Llenbko NOUCKa
S I ‘ msfzw ] CTEepPUNbHbIX HenTpMHO B
o e AWanasoHe Macc [0 5-6
Jlyywne OrpaHN4eHNA Ha CTEpUIbHbIE K3B, BO3M0)KHO’ AO 7 KSB'
= rpW OTCYTCTBIM
AONONHUTENDbHbIX
cucreMaTu4eckux
apdexTos.
2 Rre el LA A8
Mocne ceaHca B TPoMLKe C HEMELKUMU KATPWH, npeemHuk Tpouuka, 2006 r.
1 paHLy3ckumm konneramu, 2017 2019, ny4ywee orpaHuyeHue, m,< 1 aB 45
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(VAN PAH

JIABOPATOPUA TAMMA-ACTPOHOMUU U

PEAKTOPHbIX HEATPUHO 030

JITAPH O2® 5 nert

—— Sum of CNO spectra

1. JITAPH yuacteyeT 8 GERDA, Dooble Chooz, JUNO, e

§ data

TYHKA-TAWTA 1 ap.
2. JITAPH pa3snBaeT HOBOE HanpaBaeHue:
pa3paboTka naen HoBon moaenn 3emnu
«3emna 6oratas BOAOPOAOM»
2.1. Co3paHa HOBaa moAesib 3€MHOI0 3N1eKTpUYecTBa.
2.2. lNpeackasaHo M OTKPbITO CyLW,EeCcTBOBaHWE Nonsa
NONOXKUTENIbHOTO 3apaaa B Kope 3eMAu. M Cergy. mev o
2.3. lpeackasaHo, 4To Borexino yBuanT nsbbiTok
cobbiTnii ot CNO-v. Habntogaembliit U36bITOK u
cornacyeTca ¢ npeacTaBAeHUEM, YTO T\
3emna cogeput 1.5 £ 1.0% Kanua ot maccbl 3emnm ‘
M C NpeacTaB/iieHneMm, YTo peanunsyetca mogenb ConHua
C BbICOKOM METa/INIMYHOCTbIO.
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(VAN PAH
- Na6oparopus PensTuBucTcKoii sgepHoit pusuku 093¢
kcnepumeHT ALICE

* UAW PAH siBnsieTcs 0JHUM U3 OCHOBHbIX UHCTUTYTOB Y4aCTBYIOLMM B pa3paboTKe, CO34aH!MN 1
o6cnyxuBaHum nepefHero getekropa T0

* YyacTue B paboTax no cosfaHuio u MoaepHu3aumm aetektopos AJIMCA:
-nepegHero TpurrepHoro getekropa FIT
-AMdpaKLmoHHoro getektopa AD

 YyacTue B aHanuse [aHHbix, MOYYeHHbIX B X04e puanyeckux ceaHcoB Ha bAK u MogenmpoBaHusi METOL0M
MoHTe-Kapno:

* BbluncneHns TpUrrepHbIX (BUAUMBIX) CEYEHNIA U BPEMEHW B3aUMOJECTBMSA NYYKOB C UCMNO/b30BAHNEM
petekropa T0

* KccnegoBaHus nepeaHux HyKNOHOB, UCMYCKAeMbIX B f14p0-AAEPHbIX CTOJIKHOBEHMSAX C MOMOLLbO
kanopumeTpa (ZDC), uccnejoBaHNs CNEKTaTOPHO MaTepum

« Paspa6otkamogenv RELDIS ans ynbtpanepudepnyeckmnx CTONKHOBEHWI

*  NsyyeHne gndpaKkLMOHHbIX NPOLECCOB B PP CTONKHOBEHMSAX C UCNONb30BaHMeM aeTekTopa AD

O YuuTbiBad ycnewHbld onbiT co3aanua getektopa 10,8 AW PAH
pa3paboTaHu co3aaH aetektop ®UT Ha OCHOBE MUKPOKaHasNbHbIX OJY
XP85012/A1-Q Planacon ¢pupmbl PHOTONICS, USA.

O CosmecTHo ¢ PHOTONICS npoeefeHa paboTa no MOLEPHU3aLMMN 3TUX
®3Y gnaynyJyweHUs BpeMeHHOro M aMnaUTy4HOrO paspeLleHusi.

O PaspaboTaHa 3/EKTPOHMKA Ha OCHOBE COBpPeMeEHHbIX FPGA 1 nasepHas
CUCTEMA KaNIMBPOBKY

a7




WHCTUTYT AL4EPHbBIX MCCITEAOBAHMIA POCCUACKON AKAEMUN HAYK

03¢ (FTPYMMA ®.®.T'YBEPA)

PA3PABOTKA U U3rOTOBJIEHUE KAJIOPUMETPOB

CBM & FAIR, apMmwTapT MPD B NICA,Jy6Ha

B HacTosiLee Bpems B AW PAH paspabatbiBatoTcsl HOBbIE
nepeaHve aapoHHbIe KanopuMETpbI ANs 6y AyLLero
akcnepumeHTa CBMu MPD




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

BAKCAHCKASA HEUTPUHHASA

OBCEPBATOPUA AN PAH

bakcaHckoe yuienbe ,9nbopyCCKuii panoH,
KabapauHo-bankapusi.

WccnepoBaHust B 0651aCTU (U3MKK aTOMHOMO £4pa,
a/leMeHTapHbIX YacTuL, GU3NKN KOCMUYECKMX Jyyeil
W HEMTPUHHOM acTPODU3MNKM.

HaseMHble HayuHble coopyxeHust BHO PAH :

1 -3naHue "InnuHr' ¢ yctaHoBKOM "Kosep',

2 - 3arnybneHHbIii 3an ¢ ycTaHOBKOI "KoBep-2",

3 - nabopaTopHble Kopnyca,

4 - HaropHas ycTaHoBKa "AHAbIpuK’,

5 - BX0/bl B WTONbHK T NaBHan" u
"BcnomorarenspHas”.
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(VAN PAH .
- BAKCAHCKAA HEUTPUHHAA OBCEPBATOPUA UAU PAH
NOA3EMHbLIE NABOPATOPUNU

-« Kamepa Ne2 reopmamnyeckon naboparopum ( Ud3 PAH )
& (4000m)

Kamepa rnyGokoro 3aneraxus IHOU

BonbWwon CUMHTUNNALMOHHLIN (3600m)

HEUTPUHHBIV AeTekTOp (NpoekT)
(4300m)

[annui-repMaHneBbIN HEUTPUHHBIV Teneckon
+ BEST (3400m)

KpuoreHHbIV HU3KOGOHOBbIN AETEKTOP (NMPOEKT)

600Mm) BonbLwoi MoasemHbIi

NN CUMHTUNNAUMOHHBLIA Teneckon
Kamepa Ne1 reochmamnyeckomn naboparopum (UO3 PAH ) s & (550m)
(1550m)
OnTuyeckas rpaBUTaLMOHHas aHTeHHa (FAULL MY )
(1350m)
Kamepa npeunsunontbix usmeperui IHOU
(620m)

NazepHbIvt HTepchepometp ( FAULL MY )
(620m)
HuzskogoHoBas kamepa THOU

MopazemHble na6opatopun BHO UAU PAH j (400m)




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

TATTNAA-TEPMAHWEBBIN HEMTPUHHbIN
TEJIECKOT

Pa3pa6oraHHblii B UAU PAH
METO0Z pafuOXUMUYECKOro
aHanu3a no3BoNAEeT BblJeNUTb
HECKOMbKO aTOMOB repMaHus 13
50 T (5x10%° aToMOB) rannus ¢
apdexTuBHoCTLIO 90%

A3MepeH NOTOK COJTHEYHbIX
HEeWTPUHO, NOATBEPXKAEHA
floepHble U XuMnyeckue CtaHpapTHas mogenb ConHua

TEXHOIOrMM Ha 3eMNe Ang
NOHUMAHUA TEPMOSIAEPHbIX
peakuuit B ConHue



(VAN PAH
EHO MSIM PAH

1. 9kcnepumeHT BEST - nposepeHbl uamepenus (2019-2020), uget
06paboTKa U MHTepnpeTaLus AaHHbIX.

2. JluBHeBas ycTaHoBKa ‘KoBép-3": npogomkaioTcs paboTbl NO
pacLUMpeHuto HaseMHo YacTn. Habop unpopmauum - ¢ 2021
roga.

3. CUMHTUNNALMOHHDI JeTeKTop 60NbLIOro 06bEMA: co3aaH 1-i
npototun (0.5 T), BeayTca paboTbl N0 CO3aHMI0 2-T0
npototuna (5T).

4. lpoBefeHO pacluMpeHre napka raMma-cneKTpoMeTpoB Ans
HU3KO(OHOBbIX U3MEPEHWIA.

5. Pa6ota no co3aaHuio NpoeKTa YHUKanbHo YyCTaHOBKM

«Hu3kodoHOBasA KpuoreHHas naéopaTtopus»



BHO UAN PAH




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

JTABOPATOPUS HEMTPUHHOM ACTPO®U3UKI BbICOKUX SHEPT AN
- BAMKANBCKNI HEUTPUHHBIW TEJIECKOTT

Q

o 00 O

AN PAH/ OUAN/ UTY] ..

[ Ny6OKOBOLHbIV HEATPUHHDIV TENECKON
Baikal-GVD npeaHasHayeH ans peLeHuns LWUPOKOro
Kpyra 3agay acTpoQu3nKu, KOCMONOrn 1 GU3NKu
9/1eMEHTapHbIX YacTuL;

NOMCKA TOYEYHbIX FranaKTUYecKux u
BHEranakTuyecKux HemTpUHHbBIX UCTOYHWUKOB B
AunanasoHe aHepruii TaB - 3B,

ucenefoBaHus CBOVWCTB AMPEdY3HOro NoToka
HENTPUHO

HenpPsAMOMN NOUCK TEMHO MaTepuu,

noucka MarHUTHbIX MoHoMonew, Q- Wapos 1
APYrnX r’unoTeTMYecKmxX 4acTul,

nouncka nepemMeHHbIX UCTOYHUKOB, TaKMX Kak
raMma-BCcnaeckuu 1.4
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OMTUYECKMI MOAY/Tb BAMKANBCKOMO
HEMTPUHHOIO TENECKOMA

KoHpwurypauus Baikal- GVG ®asal :

O 8 knacTtepos no 8 rupasHA, COCTOALLMX U3
2304 OnTuyeckux Mogyneit (OM)

rny6uHa 750-1275m (91 M o aHa)
paccTosHue Mexay OM B rupnaHze 15m
paccTosiHue Mexay knactepamu 300m

[1naH paseepTbiBaHNA

[of 2016 2017 2018 2019 2020 2021

naHupyemble 1 9 4 6 8 10
KnacTepbl
dakTuyeckue 1 9 3 5 - 9
KnacTepol
oM 288 576 864 1440 2016 2592 55




(VAN PAH
- 31MHAa akcneanumna 2020 T.




(VAN PAH ’

* HeiTpuHHbIA Teneckon Baikal-GVD - KpynHerLLnii LeTEKTOP HEATPUHO BbICOKMX SHEpr Uit
B CeBepHOM nonywapun. dQdeKTuBHbIN 06beM AeTekTopa cocTaBnseT 0.35 ky6 KM gns
KaCcKaHbIX COObITUI C aHeprueit Bbiwwe 100 TaB.

« Canpens 2020 roaa yctaHoBKa paboTaeT B cocTaBe 7 KnacTepos, (2016 onTUYecKux
Mognynei), B akcneanuun 2021 nnaHupyeTcs YCTaHOBUTb OAMH-ABA HOBbIX KNacTepa.

» PaspaboTaHbl npoLeaypbl NO3MLUOHMPOBAHUA U KanMbpOBKM MOAYEA Teneckona

* PaspaboTaHa cMcTeMa aBTOMaTUYECKO 06PaboTKU NEPBUYHBIX faHHbIX

* [lonyyeHbl NnepBble NpeABapUTeNbHble pesyfibTaTbl N0 BOCCTaHOBJIEHUIO MIOOHOB.

* [lpnaHanu3e faHHbIx 2016,2018,2019 r.r. BbigeneHbl 12 KaCKaAHbIX COOLITUI C
aHepruei cebiwe 100 TaB 1 ABa BOCXOAALLWMX KAaCKaAHbIX COObITUSA C 9Hepreit 91TaB u
23 TaB, koTOpbIE MOrYT paccMaTpuBaTLCS Kak KaHAMAATbI Ha COObITUA OT HENTPUHO
acTpou3nyeckomn NpupoLbl

* 3aBepLUAETCH MOArOTOBKA K BK/OYEHUIO B @HAN3 MHOTOKIaCTEPHbIX COObITHIA.
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

OTAEN ®U3NKIN BbICOKWX SHEPT U

CMS CERN - MHoroueneBoi AETEKTOP C LUIMPOKOA NPOrpaMMoii Gusnyeckux UccneaoBaHuii, ot
n3yyenna CtaHaapTHON Mogenu
(Bkntoyas 6030H Xurrca) A0 NoUCKa A0MONHUTENbHbIX U3MEPEHMI 1 YaCTUL, TEMHON MaTepuK

STEEL RETURN YOKE
12,500 tonnes

SILICON TRACKERS

Pixel (100x150 um) ~16m* ~66M channels
Microstrips (OX180 ) 200’ -9 6M channels B KNna M ﬂ M P A H .
N
aryig 18

s e * paspaboTka, TeCTbl U CepTUdMKaLMS
Bera e K®JY anst appoHHoro kanopumeTpa
* C60pKa 1 TECTbI 3NEKTPOHNKI NEPBOTO
e YPOBHS AN MOEPHU3MPOBAHHOTO
a/\pOHHOro KanopumeTpa

Steel + Quartz fibres ~2,000 Channels

* pa3paboTka NporpaMMbl PEKOHCTPYKLMK
CO6bITHIA B 3 APOHHOM KaNopUMETpe

* pa3paboTka i TECTbl reHepaTopoB
MoHTe-Kapno ans MojenmpoBaHus
npoueccos Ha CMS

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL
~76,000 scintillating PBWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels

. 4 y

Konna6opaumsa CMS: 6onee 4000 yyacTHUKOB 13 200 UHCTUTYTOB
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WHCTUTYT A0EPHbBIX MCCIEQOBAHUIA POCCUACKON AKALEMUM HAYK

0®B3
IKCINEPUMEHT LHCB

OcHOBHas Liefib 3KcnepuMeHTa -uccneaosanne CP-HapyLweHns u nouck Hoson Guanku B
pefKux pacnaaax B-Me30HoB.

Bknag AU PAH:
* KanopuMeTpuyeckas cucTema,

npeaHa3HaYeHHas ans
BbIpaboTKM 3 PEKTUBHOO
TpUrrepa HyneBoro ypoBHs;

* pasfeneHus NpoayKToB
pacnaja - raMma-KBaHTOB U1
9/1EKTPOHOB;

*  U3MEPEHUA SHEPTUM aJPOHOB U
NIENTOHOB.

Konnabopauus LHCb : 6onee 700 y4aCTHUKOB M3 52 UHCTUTYTOB
173 cTpaH 59




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

0®B3
IKCIEPUMEHT NA62 CERN

A3sMepeHne BepoATHOCTM pacnaga Kt —wtvv ¢ TOYHOCTBIO 0K0J10 10%.
YyBCTBUTENBHbIN TecT CTaHAapTHOM MOAenu

-----

= e
Bknag UAW PAH:
« Paspa6oTka v co3gaHue petektopos CHOD u NewCHOD

» MoHTe Kapno MogenvpoBaHue 1 aHanuns AaHHbIX 60
* [loncK MacCuBHbIX HEVITpl/IHO 4



WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

0®B3, 0TO
IKCIEPUMEHT NA64 HA SPS CERN

Bknag AU PAH:

- TeopeTnyeckoe 060CHOBaHME NpoeKTa u

OCHOBHOIA UJen NoncKa;

- PagpaboTtka cucteMbl MeyeHna 100 GeVe-

3a CYEeT AeTEKTUPOBAHUA CUHXPOTPOHHOIO

| nanyyenus (CH);

, - Paspa6otkau cosgaHue netektopos CU n

| BCeil KanopUMETPIUN YCTAHOBKM (COBMECTHO C

NOBI);

- AHan13 AaHHbIX U NOJTyYEHUE OCHOBHbIX

E (13MYecKmx pesynbTaTos;

- [peanoxeHue WUPOKOiA Nporpammbl

b ccnenosanmii B pamkax “Physics Beyond

Colliders” pns Europeen Strategy Group;

= - AKTBHOE yyacTue B paboTe rpynnbl Physics
Beyond SM nporpammbl “Physics Beyond

Colliders” B CERN;

[Touck TeMHon MaTepumn 1 HOBbIX B3aWMOAENCTBUI
Ha yckoputene SPS CERN

Konnabopauus:
YHuB. boHHa, AN, NOBI, HUAAD MIY,GUAH, TITTY, OUAN, 61
YHue. Natpac, ETH Utopux, LLEPH, UTFSM Yunu



WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

Bonee 500 yyacTHukoB M3 11 cTpaH. Poccus npeacrasneHa AN PAH

J-PARC ‘ —
P 1 v Off-axis detector ‘Wi - - Far Detector
e e % - - >l s
Target s 2D
&Homns Decay?i?;e ﬁ o e 'ngaﬂs det\ector (INGRID)
' Muon ;nomtor Near DFtector |
om 120 m 280 m b 295 km
T2K BeaeT Habop CTaTUCTUKM C i3MepeHre napaMeTpoB ANA
OCHOBHble pesynbTaTbl aHBapa 2010 B OCLMNNIAUMAX aHTU-v,,
5 KR 6 ‘ % :; —}— Data ;:
2 sE S —— Bestfit
g . E & % : 3 —— No oscillation
] 2k § 25_ — Data I I E
i E - §_ — Best Fit T 3
é ;5 g TlllllH‘ J‘_I | .
) Reconstruced neutino coergy (VoY) 7 Scxlr) EW I
nepBOG yKa3aHMe Ha Reconstructed v Energy (GeV)
OTKpbiTHE _ CPHapywerves W3mepenue ocumnnsuit -
HEUTPUHHbBIX OCLIMNNALUAX Vu— Vv, Nyuliee U3MEPEHUE

OCUMNNALMN v, —> V,

8CP ~-n/2 yrna6ys D 4



WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

OTAE/ JIENTOHOB BbICOKWX SHEPI WA
W HENTPYHHOW ACTPO®U3NKM

H.10. AragoHoBa, P.U. EHukees, A.C.
ManbruH, 0.1, Psxckas,

A.E. Yypakos, I.T, 3auenuH
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

OTAE/ JIENTOHOB BbICOKNX QHEPT UM

W HEUTPYHHOW ACTPOOU3NKI

Na6opatopus IMQH- pesynbrathl 9kcnepumenTa LVD (MpaH Cacco, Utanus)

1. Tlo BpeMeHHbIM psigpaM  6onee  NATUAECATM  MUIAIMOHOB  MIOOHOB,
3apernucTpupoBaHHbIX B aetektope LVD (LetekTop Bonbworo 06bema, Utanvs) 3a 24
rofia, Nog, 3emneii 6bin U3MEepeH cpeaHnii NoTok MoHOB (3.35 + 0.0005c¢Tar + 0.03 cuc)
x10-4 M-2 c-1. I10TOK NOL3EMHbIX MIOOHOB CE30HHO MOAY/IMPYETCA U3-3a USMEHEHUI
TemnepaTtypbl B cTpaTtocthepe. OueHuBasi KOppenauuu C MCnonb3oBaHWEM Habopa
AaHHbIX O TemnepaType BO3fyxa B BEPXHWX CNosiX 6bln onpefeneH 3Q(MeKTUBHbINA
TemnepaTypHblii KoapduumeHT aT =0.94 + 0.01ctar + 0.01 cuc.

2. o gaHHbIM 9-106 MIOOHOB, npoLeawux Yepes LVD, MeTofoM BbluMTaHWS pacnafos
MONOXUTENbHbIX MIOOHOB, OCTAHaB/MBAKOLWMXCA B >Xenese, M3 MOSHOr0 4ucna
OCTaHOBMBLUMXCA OTPULATENbHbLIX W NONOXUTENbHLIX MIOOHOB OrnpeneneHa BemynHa
3apSA0BOro OTHOLUEHMS MIOOHOB C aHepruamu E > 1.3 TaB Ha ypoBHe Mops: p+/p—
=1.26+0.11+0.04
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

OTAE/ JIENTOHOB BbICOKNX QHEPT UM

W HEUTPYHHOW ACTPOOU3NKI

3. Ha noaseMHom fetektope LVD nonyyeH aHepreTuyeckuii CnexkTp HEMTPOHOB B AManasoHe
aHepruii 30-450 MaB, 06pa3syeMbIx MIOOHaMK KOCMUYECKUX NyYeii B BELLECTBE feTeKTopa.

4. N3mMepeHHble BbIXOAbl HEUTPOHOB, rEHEPUPYEMbIX MIOOHAMMK CO cpefHein aHepruen 280
3B

Bewectso WUamepenne LVD: Yn, n/u/r/cm2

CumHtunnsaTop, CnH2n | 3.6+ 0.01 (cTaT) + 0.3 (cucT) x 10-4

Xeneso, Fe 15+ 2 (cTat)£ 1 (cuct) x 10-4

CBuHel, Pb 55+ 20 (cTaT) x 10-4
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WHCTUTYT AL4EPHbBIX MCCITEAOBAHMIA POCCUACKON AKAEMUN HAYK

OTAE/ JIENTOHOB BbICOKNX QHEPT UM

W HEUTPYHHOW ACTPOOU3NKI

5. N0 Ce30HHbIM BapuaLmMsM NOToKa aTMOCHEPHBIX MIOOHOB U KOCMOIEHHbIX HEATPOHOB,
W3MEPEHHbIM Ha ycTaHoBKe LVD, 06HapyXeHbl BapuaLuy CpeHel SHeprum MIOOHOB Noj
3emJieil, npeBblLLatoLLe BapuaLum MHTEHCMBHOCTM MIOOHOB B LLECTb pas.

NP I P I N B
0 2 4 6 8 10 12

T, HOMep Mecaua

)




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

NNABOPATOPUA ®OTOALEPHbIX PEAKLLUA

Hay4Ho-TexHonornyeckuin M yyebHbli pagnaLMoHHbIA KOMMJIEKC Ha
6ase nuHeHOro ycKopuTens anekTpoHos J1Y3-8-5

9Heprus yCKOpeHHbIX 9/1eKTPOHOB BapbupyeTca B npeaenax 5 — 10
M3B, cpeaHuii Tok - Ao 40 MKA, cnekTpanbHasd WwipuHa — 0,1 MaB,
yacToTa noBTopeHusa - 4o 500 'y, LnuTenbHOCTb UMNYNbea - 3 MKC
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WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

NNABOPATOPUA ®OTOALEPHbIX PEAKLLUA

WccnepoBaHue $oToAAEpHbIX peakuuii B6U3KU nopora Ha IMHEIAHOM YCKOpUTENE 3/1eKTPOHOB
1Y 3-8-5 AN PAH 1 heMTOCEKYHLHOM Nladepe TepaBaTTHOM MoLwHocT MJTL MITY

W3mepeHa 3aBUCMMOCTb  OTHOLIGHMS CEYEHUA BO3OYKJAEHMA Afep-U3OMEpOB peasbHbIMK M
BUPTyanbHbiMU (oTOHammu. O6HapyxeH 3(p(PeKT M3MeHeHUs MyNbTUNONbHOCTH (DOTOMOrNOLW,EHHUS B
o6nacTi nUrmMn pesoHaHca

WccneaoBaHue CMHOBOM CTPYKTYPbI HYK/OHOB, Konnabopauus A2

Jna aKkenepmmenta Ha yekoputene MAMM-2 n ELSA (I'eomarns) B MW PAH cosmec Ho ¢ OUAN pa3pabotaHa
[10/15DH30BAHHAA MULLEHD C 3aMODOXECHHbIMU CIIMHaAMW DOTOHOB U JEATDOHOB. []DOBEJEHbI NIMEPEHNA
CIIMHOBbIX aCHMMETDIH KOMITTOHOBCKOIO PAcCEeaHNA U BIIEDBbIE B MUDE [10J1Y4EHbI 3HAYEHNA CIIMHOBbIX
10/15PH3YEMOCTEN  POTOHA —  (PYHOAMEHTA/IbHBIX  CTPYKTYPHBIX  KOHCTAHT, OIMCbIBAIOLYMX  CBOVIC TBA
BO3GY)KLEHHBIX C OC TOSHMA [DOTOHA.
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JIABOPATOPUA ATOMHOI 0 A1PA




WHCTUTYT AL4EPHbBIX MCCITEAOBAHMIA POCCUACKON AKAEMUN HAYK

JIABOPATOPUA ATOMHOI 0 A1PA

WccnepoaHue NN 1 3N-B3anMoeiCcTBUA B MaJIOHYKIOHHbIX peakuuax

Ha kaHane PA[JOKC npoBepeHo wuccnepoBaHue peakuuu nd—ppn npu IHepruu
HeUTpoHOB 8-60 MaB c uenbio NONy4YeHUst fAHHbIX O HEUTPOH-HEUTPOHHOW JANMHE
paccesiHus a, .

AKTHBaLMOHHO-U3MepUTENbHbIH Komnneke JIAA
(MaTent PO Ha n3obpetenne N° 2 634 330, G21G 4/02)

OcHOBHbIe HanpaBieHUs AeATEeNIbHOCTH:

1. HeiiTpoHHO-aKTHBaLMOHHbIK aHanu3 (HAA);

2. U3yyeHune poTosapepHbIX peakuuil ¢ BO3OYXAeHNEM
M30MEpPHbIX COCTOSIHUM;

3. Pa6oTbl No onpeAeneHnio 3MeMEHTHOro CoCcTaBa
aTMocdepHbIX aapo3osied, 6MoNoruyecKux 06HEKTOB,
cofiep)XKaHu1sA 30/10Ta, PEHUS U APYTrUX PEAKNX AIEMEHTOB

B FOPHbIX NOPOAAX _




WHCTUTYT A4EPHbBIX MCCIELOBAHNIA POCCUACKON AKALEMUM HAYK

C IOBUJIEEM!

POCCUNUCKOW AKALEMUMN HAYK

‘ , | hs
/ //MHCTMTYT ANEPHbIX NCCNEOLOBAHUNA
y
’

BceMm 3[10poBbS, YCNEXOB B HAYKE, CYaCTbsl U
énarononyuus!

Cnacub0o 3a BHUMaHUe




