BopoOneB Asiekceit AllekceeBruY

Hupexrtop IletepOyprckoro HHCTUTYTA AIepHON (HU3UKH B TIEPHO]T
¢ 1985 rona mo 1992 ron.

Yjien-koppecnonaeHT Poccuiickon akajieMUu HAYK,

jgaypeat I'ocynapcrsennoii npemun CCCP 1983 roaa,
Jaypeat npemun um. A. ®. Hodde [IpaButenscrBa Cankr-Ilerepdypra n
Cankr-Ilerepoyprckoro nayusoro uenrpa PAH 2003 roaa.

Bces xu3Hb Anekcest AnekceeBrya HEpa3pbIBHO CBsi3aHa ¢ MIHCTUTYTOM U €ro
neruieM — OtaeneHrueM (GU3UKUA BBICOKUX YHEPTUid, KOTOPOE OH BO3IJIABJISII C
1971 ropna. Ilox pykoBoacTBoM Aliekcest AnekceeBruya, Oiaronaps €ro uaesm, Ha
BBICOYANIIIEM YPOBHE OBLIIM BBITIOJHEHbI 3KCIEPUMEHTBI HA YCKOPUTEISAX
NEPEOBBIX SIEPHBIX LICHTPOB B HallIEH cTpaHe U 3a pyOeXoM, IPUHECIIINE
NHCTUTYTY MUpPOBOE ITPU3HAHUE.

Anekceit AnekceeBud poamiics 20 nekabps 1931 roma B cene CennkapoBo
(Kanunaunckast 00:1., HeIHE - TBepckas).

B 1955 rony, nocne okoHYaHUs C OTIAUYUEM
(bU3UKO-MEXaHNYECKOTO (paKypTeTa
JIeHMHTPaICKOTO MOTUTEXHUYECKOTO
uHctutyTa uM. M. 1. Kanununa, Anekcei
AnexceeBUd MOCTYNHII Ha pabOTy B
OU3HKO-TEXHUYECKUN UHCTUTYT UM. A. O.
HNodpde AH CCCP, B mabopaToputo
PEHTI€HOBCKUX M TaMMa-JTydeid, Ha4aB CBOIO
HAy4YHYIO Kapbepy C UCCIEeT0BaHMM anbda-
CIIEKTPOB C MOMOII[bIO MOHU3AMOHHOM Kamephl. B 1963 rogy UMEHHO 3TOT
KOJUIEKTUB cTan ocHOBOM JlabopaTopun ¢pu3uku Beicokux 3Hepruil (JIOBD) B
¢bunmmane ®TU B NaTunne. 3agaueit HOBOI TabopaTopun ObLIa MOCTAHOBKA
HKCIIEPUMEHTAIbHBIX UCCIEAOBAHUMN HA CTPOSIIIIEMCS] CUHXPOIMKIOTPOHE
(KpyTmHEHIIeM yCKOpUTeNe JAaHHOTO THIIA U JI0 HAIIIETO BPEMEHHU) — YCKOPHUTEe
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npotoHoB Ha 3Hepruto 1 000 MaB. B JI®GBD Anekceii AnekceeBU4 BO3rIaBUI
CEKTOpP CTPYKTYPBHI SEP.

Anekceit AnekceeBud BopoOneB - kaHn. ¢us.-mat. Hayk (1961 rox, "Pa3paboTka u
WCTIONIb30BaHUE JIs1 PU3NYCCKUX UCCIICTIOBAHUI HOHU3AIMOHHOTO abda-
criekTpomeTpa').

Opna 13 nepBbIX PabOT, BHIMOJHEHHBIX B ['aTunHe 1Mo pyKoOBOACTBOM A. A.
BopoObeBa B 1966 roy, — n3MepeHne WHKITFO3UBHBIX YHEPTETUICCKUX CIICKTPOB
JIETKHX SIZIep, UCITyCKAaeMbIX B MIPOIIECCE TPOMHOTO JAETEHUS C IOMOIIBIO
BPEMSTIPOJIETHOTO MAarHUTHOTO CIIEKTPOMETpa, pa3paboTaHHOTO UM H
YCTaHOBJICHHOTO Ha KaHaJie peaktopa BBP-M.

B 1968 r. no ununmatuse A.A. BopoOreBa 0b110 3akitoueHo CoraiieHue o
Hay4HOM coTpyaunyectse OTU ¢ EBponeiickuM HEHTPOM SAEPHBIX UCCIIETOBAHUI
(LLIEPH) B XKenese. “... Bam cnenyer noceruts LIEPH. D10 — Oyayiiee MupoBoi
HayKku”~ - BelcTyrieHue A.A. BopoObeBa Ha TOPKECTBEHHOM 3aCe/laHuU Y YEHOTO
Cogera, ocssmieHHOe 45-metuio oopazoanus [TUAD (craiiaer 19-22).

N3 xaurn « OPBI- cTpanwniisl uctopuny - crpanuiisl 30-31:

«...Hauanoco smo c suzuma 6 Uncmumym Hunvca bopa 6 1967 200y
Oenecayuu eamyurckoz2o Quauara Pusmexa 6 cocmase O.U. Cymbaesa, I'A.
Ilemposa u A.A. Bopobwvesa. Bo epems eusuma b6vina docmuchyma 002080peHHOCIb
0 NpoGedeHUU COBMECMHO20 IKCNEPUMEHMA NO SI0EPHOU CHEKMPOCKONUU.

B creoyrowem 1968 200y s npuexan 6 Hncmumym Hunvca bopa yoice na d6onee
ONIUMeNbHbIUL CPOK OJI51 BINOJIHEHUSI KOHKPEMHOU pabomul. A kaxk pa3z 6 3mo epemsi 8
L[EPHe ocywecmensancs 3anyck suamenumou meneps ycmaunosku ISOLDE, &
CO30aHUU KOMOPOU OamcKue yuenvle NPUHUMAIU camoe akmugHoe yyacmue. B ux
yucae 6wl u pykosooumens Hauiel coemecmuou pabomol O.b. Hunvcen. On cxazan
mue: “Bam cnedyem nocemumo [[EPH. Dmo — 6yoywee muposoti nayku”. M eom
Mol emecme npunemenu us Koneneazena 6 [{EPH. B smo eépems 6 [[EPHe
Pabomanu CUHXpOYUKIOMpPOH Ha 3Hepauto npomonos 600 M»>B (zanywen 6 1957
200y) U NPOMOHHBLU CUHXPOMPOH Ha dHepauto 28 3B (c 1959 200a). Kpome moeo,
ULTIO COOpYIICeHUe NePBO20 8 MUpe NPOMOH-NPOMOHHO20 Koalaloepa Ha sHepeuto 3()
5B + 30 5B u senoce npoekmuposanue npomouro2o yckopumens SPS na
anepeuro 450 [3B.

B I[EPHe mens (m.e., Mo100020 uenoseka, e umesuieco oQuyuailbHo20 Yuna)
npeocmasunu I'enepanvrnomy oupekmopy LIEPHa b. I pecopu (Bernard Gregory). B
becede ¢ HUM 51 NPeONIOHCUT 3AKTIOUUMb 08YCMOPOHHEee co2llauleHue o
compyonuuecmee medxncoy LJEPHom u Jlenunepaockum @uzuxo-mexHuseckum
uncmumymonm. b. I'pecopu noddepaican smo npeonosicenue. Tax umo, yesocasn u3
L[EPHa, s yso3un ¢ coboti noonucaunoe I enepanvrvim oupexmopom [[EPHa
Coenawenue. 3amem oHo 6bi10 noonucano Buye-npesuoenmom AH CCCP Bb.11.
Koncmanmunoswim u oeticmeosano 6 meuenue nocieoyrowux 20 nem. OOnum u3
nynkmos smozo Coznawenusi ovino coenacue [[EPHa na oniamy npebvisarus
Hawux compyonukos 6 [JEPHe ejceco0H0 6 00vbeme 00H020 Yeno8eko-200d. Imo
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Coznawenue okazanocs ouensv none3HvimM. OHO NOMO20 YCMAHOBUMb pe2yApHble
KOHmMaKmul compyoHuko8 nawezo uncmumyma c¢ L{EPHom u noocomoeums naw
nepesvwlil coemecmusiii 3kcnepumenm 6 LIEPHe (axcnepumenm WA9), evinonnennuli
6 1976 200y cpazy nocne 3anycka yckopumens SPS.»

B 1970 rony Anekceit AnekceeBruY MPEIJI0XKUI CO3/1aTh BOJOPOJAHYIO BpeMs-
IIPOECKIIMOHHYIO KaMepy Bbicokoro AaieHus (MKAP), kotopas 0THOBpEMEHHO
SABIIAETCS TA30BOM MUILIEHBbIO U MOHU3ALMOHHBIM JIETEKTOPOM IPOTOHOB OTIAYH.
Nmenno sta pazpaborka
Ha npazgHoeanum 25 -netus  LIEPH (1979) IIO3BOJIXJIA B 1972_1980 FOI[aX
pesynbrartbl 3kcnepumentoe WA9 u NAS o
Gbinu OTMeYeHbI B Yncne BBIIIOJIHUTH MUK U3MCPCHUUN
Bbicwux gocruxeHunn LLEPH o
nuddepeHnanbHbIX CEYESHUN

YIPYTOro pp-paccesiHus U mp-

loc.npemusi CCCP  A.A.BopobkeB

Nuclear Physics B217 (1983) 285-335

- A.A.Bopobbes, A.C.[leHucos, A.M.Kaluyk, pacceﬂHI/IH Ha MaJIbIS erIBI Ha
. I".A.Kopones, A.B.Kynukos, 3.M. Cnm_pmenxos,
W.W.Tkay, B.A.LLlerenbckuit CI/IHXpOI_[I/IKJIOTpOHe HHﬂcD’ a
3atem B [IEPH

(axcniepumeHTl WA9 1 NAS).

B sTux skcnepumenTax ObUIO MOKAa3aHO, YTO AUCIIEPCUOHHBIE COOTHOILLIECHUS
CIPABEJIMBBI U IPU BBICOKMX SHEPIUAX, a IOBEJICHUE MTOJHBIX CEUEHUN paccessHus
aJpOHOB NPH YBEIUYECHUHN SHEPIMU HOCUT YHUBEPCAIBHBIN XapaKTep, IPUIEM
HaO0JII01aeMbIi POCT CEYEHUI OKa3bIBAETCA MPEAEIBHO BOZMOKHBIM. DTH
HKCIIEPUMEHTHI BOILLJIM B YUCJIO HAaMOOJee 3HaYMMBbIX 3a MepBbie 25 et padoThbl
I[HEPH. B 1983 roxy uuki padbot 1mo 1udpakiimoOHHOMY PacCesTHUIO MPOTOHOB MIPH
BBICOKHMX 3Heprusx (BoinosiHeHHbIH B JIMA®, UOBD u LIEPH) Obu1 yaocroen
I'ocynapcrBennoii npemun CCCP. PazpaboranHas MeToiMKa akTUBHOW MUIIIEHU
MO3BOJIMIIA B IAJIbHEHIIIEM BBIMOJIHUTH LEJIbIN Psii YHUKAIBHBIX SKCIEPUMEHTOB. B
HACTOSIIIEEe BpEeMsI TOTOBSITCS IBa SKCIIEPUMEHTA C HCTOJIb30BAHUEM YCTAaHOBKH
tuna MUKAP B Maiinue u IEPH 17151 npeniu3anoHHOT0 U3MEPEHUS pajinyca
POTOHA.

B 1971 rony A.A. BopoObéB Obu1 n30pan 3aBeayromum JIOBS (mo3anee
Otnenenue Gu3nkyu BeICOKHX 3Hepruit (ODBD).

B 1971-1981 rogax nox pykoBoACTBOM AJjiekces AJleKCceeBruYa B CEpUU
HKCIIEPUMEHTOB Ha cMHXpoIuKiIoTpoHe JIMAD, a 3atem B Caxne (DpaHiius)
u3MepeHsl AuddepeHnraIbHble ceueHus: pA-paccesiHUs B IIUPOKOM JHAara3oHe
Macc siiep OT TeNHs 10 CBUHIIA.

NMUAD -- CepnyxoB- LlepH
1972- 1976

A A Bopobsee, 3. M. Crinpugenxoe u I .A. Kopones

\ MUAD- UPPSALA- LYON-Clermont_Ferrand ¥ CrieKTpoMeTpa HKAP & Caxie.
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B pesysbpraTe monydeHbl NPEUU3UOHHBIE TAHHBIE O TPOCTPAHCTBEHHOM
pacrpeiesieHuy HyKJIOHOB B sipax. [lo3nnee, B 1995-2015 rogax, Ha myuke
sx3otuueckux sanep B GSI (I'epmanusi) yanoch oCylecTBUTh aHAIIOTMYHbBIE
WCCJICIOBAHMSI SK30THIECKHUX sIIEp C OOTBITMM U30BITKOM HEUTPOHOB B OIBITAX 10
paccestHuIo 3THX sJIep Ha IMIPOTOHAX ¢ MOMOIILI0 pa3padboranHoro B [INAD
JeTeKTopa npoToHoB otaaun MKAP.

Bo Bpems pykoBojictBa A.A. BopoObeBbiM B ODBD Obu1 pazpabotan MeToa
npotoHHo# Tepanuu Ha CII-1000 ("Carunnckuii MeToa"), ¢ BEICOKOM

3¢ (HeKTUBHOCTHIO TPUMEHEHHBIH ¢ 1975 roga nms neyenus okono 1400
NAIMEHTOB C 3a00J€BaHUSMU T'OJIOBHOTO MO3Ta!

NYYEBAA TEPATTIUA TTNAE HALL KN - PHUPXT
HA BA3E YCKOPUTENA CU-1000

Kypc npoToHHOro 06 1y4eHHs BHY TPHYEPETHBIX

2 MHIIIeHeH IIPOIILTH:
- 1394 nauuentor (c 1975r.)
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Bbicokoe oTHoweHue
A03bI B LUeHTpe
obnyuaemoro obbekra
K Ao3e Ha
MOBEPXHOCTU FONOBbI
(a0 200),

IToaroToBKa NANHEHTA K 00.1yMeHHI0 ~ 20 MHH
Od.ayuenne 10-20 MHH.

Aunekceit AnekceeBud BopoOweB - 1oktop ¢uz.-mat. Hayk (1977 rog,
"DKCIepUMEHTaIbHOE UCCIEA0BAaHUE IPOCTPAHCTBEHHOT'O PACIIPEACIICHHUS
AJICPHOM MAaTepUH METOJIOM YIIPYTOro paccestHusi MpOTOHOB ¢ 3Heprueit 1 ['9B Ha
anpax') — ato Obuia [lepBas noxropckas 3amura B [IMAD, IIpodeccop (1979):
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B 1983-1996 romax mox pykoBoactBoM A. A. BopoObeBa ObIITH BHITIOTHEHBI
skcriepuMenThl E715 u E761 B HanmonanbHON yCKOPHUTEIBHOMN JTa00OpaTOPUH UM.
Oupuko @epmu (CLIA). U3mepenust ObuH BHINOIHEHBI HA KAUECTBEHHO HOBOM
ypOBHE Oyiarojapsi UCIoIb30BaHuI0 pazpadboranHoro B [IMAD nerektopa
NEePEXOAHOTO U3TYUYEHUSI U TPUMEHEHHOTO OJTHUM U3 NepBbIX B Mupe. Ha doto
y4acTHUKHU cuMiiozuyma o dusuke ['mneponos B 1984 rogy mo skcnepumeHTam
E715u E761 B CIIA (spokesman A.A.BopoObeB).

FNAL 3kcnepumeHT E715 FNAL O3kcnepumeHTtsl E7611 E781

“3aragka pacnaga curma MUHyC runepoHa”

Tenepanbabii aupektop ®HAJI  L.Lederman
nomiceiBaet Ilnan TNpOBEICHIS
Ta E761 (Spok A.BopoGbeB)
1988

Crnmoxk, B CERN Courier
B 3AMeTKe, 03I 1AB/IeHHOH
“3AraJKa PACHAZA CHIMA MHHYC FHIEPOHA
pemena”

Y4aCcTHUKK 3KCNepumMeHTa E715

Tenepanbhpiit mpextop ®HAJL J.Peoples
noxmiceiBaer Corsanenie
0 mpoBejieHNH IKcnepivenTa E761

AABopobues, B.T.Mpaves, A.C.llenucos,
A.M.Censepcros, H.H.CuupHos,
H.K.Te W.W.Tkay, B.A.LL

B aTux skcnepumenTax ObUIH pa3penieHbl MpoOaeMbl, CTosIIUE nepe Gru3nKon
AJIEMEHTAPHBIX YaCTHII, C TOMOIIbIO U3MEPEHUN C BBICOKOH TOYHOCTBIO
acCUMMETpHH B OeTa-pacrnajie CUrMa-MUHYC-THUIIEpOHa, KOTOpask OKa3ajiach B
TOYHOM coryiacuu ¢ npeackasanusmu moaenu SU(3). Takxke HagekHO ObLTa
YCTaHOBJICHA aCHMMETPHS B paJIMALIMOHHOM pacliajie CUrMa-IuTioC-TUIIEpOHa, He
Hanle/mas Moka CTpororo Teopernyeckoro oobvsacuenus. Kpome toro, Obuiu
U3MEpPEHbl MArHUTHBIE MOMEHTHI CUTMa- U KCU-TUIIEPOHOB, OOHApY’KEeHa
MOJIIPU3ALHUS POXKICHHBIX B MPOTOH-SACPHBIX CTOJIKHOBEHHUSIX aHTUTUIIEPOHOB.

B 1985 r. 3a pa3pabotky Ha ocHoBe KAMAK u opranuzanuio mpou3BOJCTBA
anmaparypsl [Ji1 CO3JaHUs CUCTEM aBTOMATHU3alMd HAyYHbIX W HAy4YHO-
TeXHU4YeCcKkux uccienoBanuii corpyaauku [TUAD (or ODPBS — I1.B. Heyctpoes)
obutn ynoctoensl npemun Cosera Munuctpos CCCP.



Hemonctpauus moayneit KAMAK, pa3pabotanHbix W HM3roToBiIeHHBIX B OPO
O®BD Bo Bpemst Briesnnoit Ceccun Akanemun Hayk CCCP B ITUS®D B 1982 1.:

Ha miepeaHeM miane: A.A. BopooreB u akamemuk E.I1. Benuxos (oto ciesa), u
akagemuk E.I1. Benuxos, A.A. Bopo6seB , 3.M. Cninpunenkos u [1.B. Heyctpoes
(doto crpasa).

C 1989 rona no Hacrosiiiee BpeMs, 6arogaps uaesm Anekcest AliekceeBrya,
OCYILECTBIISIETCS ILIOAOTBOPHOE COTPYIHHUYECTBO ¢ MHCTMTYTOM MM. [1aymns
Meppepa (LLBeiinapus) Ha 6a3e YHUKAIBHOTO 110 TapaMeTpaM UCTOYHUKA
MIOOHOB (Me30HHOU (pabpukn). B sxcniepuMeHTax UCIONb3yeTCs pa3padOTaHHBIN B
HameM MHCTUTYTE OpUTMHAIIBHBINA SKCIEPUMEHTAIBHBIA METO — BOJOPOIHAS
BpPEMS-TIPOCKITMOHHAS KaMepa B pa3IMdHbIX Moaudukanusax. B pesynbrare
IIPOBEICHHBIX CEpUI HIKCTIEPUMEHTOB ObLJT IE€TAJILHO MCCIIEIOBAH MIOOHHBII
KaTtanu3 peakiuil sigepHoro dd- u dt-cuHTtesa, a Takke MIOOHHBIN 3aXBaT
MPOTOHOM, JEUTPOHOM U simpoM 3He. Pe3ynbTaThl 3TUX 3KCIIEPUMEHTOB
OMPEIEISAI0T COBPEMEHHBIM MUPOBOI YPOBEHB UCCIIEIOBAHUN B 3TOM 001aCTH.

MrooHHbIM KaTau3
spepHoro  dd- u dt- cunresa
uCF Collaboration A.A.Bopooser, E.M.Maeg.I'.T".CeMeHuYK 11.Jp HI/IKH BKCHepI/IMeHTaJILHbIX
I/ICCJ'IGJIOBaHI/Iﬁ MIOOHHOI'O 3aXBaTa 1
C BbICOKOM TOYHOCTLIO M3MepeHbl Bce  MFOOHHOTO KaTajinul3a H)lepHBIX
OCHOBHbie NnapameTpbl ddy-cuHTesa,.

Ocxosiian 6a3a MUMPOBLIX RatiHbIX peaKuI/Iﬁ cuHTEe3a OBUT OTMEYEH B
| no ddy-cuHresy,
2003 r. npemuei uMmenu A.D.

OnpeaeneHo MakCMManbHoe YUCno

dt- g
e e Hodde Mpasureascrea CII6 u
A.A.Bopobbes CHﬁ H]_I PAH.

Tamvusckas yemaKoexa 013 ucc1ed0oeanus Mpemusa um. A.® . UNocge

\IOONKO20 Kaman3a dd- u dt- cunmesa
HA MIOOHOM KaHAe
Lliseijapexoit mesonnoii habpux

— —_— —_— = —

C 1986 rona nox pykoBoactBoM Asekcea Anekceesnya ODB3 npuHumaet
aKTUBHOE y4acTHE B UCCIEJOBAHUSIX HA KOJUIAWIepax 4acTHUI] BHICOKMX SHEPIUH,
BHOCSI CYIIIECTBEHHBIN BKJIaJl B CO3/JaHUE JIETEKTOPHBIX YCTAHOBOK, SKCILTYaTAIUIO
ATUX YCTAaHOBOK W aHAJIU3 DKCIIEPUMEHTAIbHBIX JIAaHHBIX

1986 — 2000 rr. — sxcriepuMeHT L3 Ha 37eKTpoH-TI03uTpoHHOM KoJianaepe LEP B
CERN (pyk. ot IISAD A.A. BopobneB);



1996 — 2013 rr. — skciepument D0 Ha MPOTOH-aHTUTIPOTOHHOM KOJUTalIepe
Tevatron B Harmonanenoit maboparopuu um. 3. Gepmu (FNAL, CIIIA) (pyk. oT
[TNAD A.A. Bopobwes u I'.J1. Anxazos);

¢ 1998 r. — sxcniepumenT PHENIX Ha komnaitaepe pensaruBuctckux siaep RHIC B
BpyxkxnitBenckoit HaimonansHoit na6opatopuu (BNL, CIHIA); (pyk. ot I[TAD
B.M. CamMcoHOB);

¢ 1997 r. — sxcnepumentsl CMS (pyk. ot [TUAD A.A. Bopo6ser), ATLAS (pyxk.
ot [TUAD A.A. ®enun), LHCD (pyk. ot [TUAD AA. Bopobser) u ALICE (pyk. ot
[MNAD B.M. Camconon) Ha bonbiom Aaponnom Komnaiinepe (LHC) B CERN.

[TosrydaeMbie B KOJUIAaHIEPHBIX SKCIIEPUMEHTAX PE3YJIbTATHI COCTABIISIOT OCHOBY
COBPEMEHHBIX ()YHIAMCHTAIBHBIX 3HAHUHN O (PM3UKE YACTHUIl U UX
B3aMMOJICHCTBH.

[enbto sxcniepumenTa L3 Obla mpoBepka npenackazanuit Cranaaptaoit Moaenu
ayeMeHTapHbIX YacTull. C BBICOKON TOYHOCTHIO OBLIM MOJTYYE€HBl MHOTOUYHCIIEHHbBIE
HKCIIEPUMEHTAIbHbIC JAHHBIC, SBUBIIMECS OJIECTALIMM MOATBEPKACHUEM
OCHOBHBIX BbIBOAOB CTranmaptHor Moaenu. BaxxHeNIIMM pe3yabTaTOM SBHUIOCH
3aKJIIOYEHHUE O TOM, YTO B IIPUPOJIE CYLIECTBYIOT TOJIBKO TP ITOKOJIECHUS JIETKUX
HENTpuHO. BakHbIMU pe3ynbTaTaMu IBUIKCH TaK)Ke U3MepeHre Maccbl W-0030Ha
Y MIPEACKA3aHUE MACChl tOp-KBapKa, OTKPBITOTO MO3IHEE NPSIMBIMU U3MEPEHUAMU
Ha TaBarpone B CILIA. ITNA® BHec KpyNHbINA BKIaJ B CO3/IaHHE
skcnepumenTanbHoro komiekca L3. Corpyanuku [INA® yuacTBoBanm Takxke B
Ha0bope TaHHBIX U UX aHaJIHU3e.

B 19962013 rr. ITAD npuanman
y4acTHE B KOJUIAMIEPHOM 3KCIEPUMEHTE
DO B HarmonanbHO# Y CKOpUTENBHON
Jlabopatopun um. @epmu (FNAL,
CIIA) nocBsIIeHHOM H3y4YEHUIO
Ipolecca CTOJIKHOBEHUSI MPOTOHOB C
AHTUIIPOTOHAMU C CYMMAapHOW DJHEPTrUeH
5 =L oo CTalkuBarommxcs yactuy 2 TaB.
- e . “* T'naBHBIMH 3a1auamMu dKcriepumenTa DO
m SBJISUTACH NMPEU3UOHHAS MPOBEPKA
CrangaptHoit Mojenu 1 OMCKU
nposisinennit Hoo#t ¢pusuku. ['pynna [IUAD BHecna KpynHbIN METOUYECKUIA
BKJIaN B ycTaHOBKY DO, kak B cuctemy coopa mapopMmanuu ¢ 50 000 kanamon
MIOOHHOTO JIETEKTOpa, TaK U B porpaMMHoe obecnieueHue. B skcniepumente DO
OBbLI MOJIyYEH PsI/l BAXKHBIX PE3yJIbTaTOB. bbpljla 3HAYMTENBHO MMOBBIILIEHA TOYHOCTh
u3MepeHus macc t- kBapka u W-6030Ha, ObIITO MOTYYEHO CBUACTEILCTBO O
POKIEHUM OAMHOYHBIX t-KBapKOB, BIIEPBbIEC OBLIIN ONPEACIEHbI HUKHUHN U
BEPXHUI Mpeeibl YaCTOThI OCUMIUISLUH (MIEPEX0I0B U3 YACTULBI B AHTHYACTHUILLY
u oOpaTtHO) Bs- Mme30HOB.




C 2000 r. ITNAAD yyacTByeT B MEXKIyHAPOIHOM
skcnepumente PHENIX o uccnenoBanuio npoToH-
MIPOTOHHBIX, TPOTOH-AJIEPHBIX U SAPO-AIEPHBIX
CTOJIKHOBEHHI MPH BBICOKON YHEPTUH HA YCKOPUTEIIE
RHIC BbpykxeilBeHCKOW HallMOHAIbHOM
nabopatopuu. B O®B3 6butn pazpaboransl u
CO3/1aHbl YHUKaJIbHBIC Apei(hOBbIE KAMEPHI TS
LEHTPAIBHOM TPEKOBOW CHUCTEMBI YCTAHOBKH
PHENIX. ®uzuku ODB)O y4yacTBYyIOT B IPOBEICHUH
AKCIIEPUMEHTA U UTPAIOT BEAYILYIO POJIb B aHAIU3E
o0pa30BaHMsI BEKTOPHBIX ME30HOB B SI/ICPHBIX
CTOJIKHOBEHMIX. OJJTHUM U3 HauOO0JIee BAKHBIX PE3yJIbTAaTOB SKCIIEPUMEHTA
PHENIX crano oonapyxenue B 2004 r. HOBOro COCTOSIHHS BEIECTBA — KBAPK-
TJIFOOHHOM MaTepUH CO CBOMCTBAMM IOYTH MJI€AJIBbHOM TIIFOOHHOM KMIKOCTH.

B 2006 r. B [T A® 66110 3aBEPIICHO TPOU3BOACTBO 000PYI0BAHUS JIJIS
skcriepumMeHToB Ha bonbimom Anponnom Komnaiinepe (LHC). beuin u3rotoBiieHbl
120 6onpmux MrOOHHBIX Kamep ¥ 10 000 kaHAIOB BEICOKOBOJILTHOTO IMUTAHUS IS
skcniepuMenta CMS; neTekTop mepexoJHOro M3IIy4eHHs], COCTOSIIMMN U3 Oonee
370 000 npeiidoBrix TpyOOK, MIsi skcnepumernta ATLAS; 660
MHOT'OITPOBOJIOUHBIX MPOMOPIMOHATBHBIX Kamep s akcriepuMenta LHCD u
MHOTOITPOBOJIOYHBIE MPOMOPIIMOHATIEHBIE KAMEPHI ¢ TAJ0BOM CTPYKTYpPOI KaTOI0B
JUTst MIOOHHOTO criekTpoMeTpa skcnepumenta ALICE. B usroroBneHuun
obopynoBanusa s dkcnepuMmenToB LHC akTuBHOE ydacTue mpuHUMAaIU
JlabopaTopus duzukn s3nemenTapubix yactuil (A.A. BopoObeB ¢ COTpyAHUKAMH),
JlabopaTopus kpuctamuioonTuky 3apsbkeHHbix yactull (MBanos KO.M. ¢
COTpyJIHUKaMH ), JlaGopaTopus penasTuBUCcTCKOu sijiepHoi huzuku (B.M.
CamcoHoB ¢ cotpyaaukamu), Jlaboparopusi anponnon dusuku (O.JI. Peaun ¢
cotpyanukamu), Otnen mrooHHbeix kamep (B.C. KoznoB c corpynnukamn),
rpynna MooHHbIX kamep (b.B. bounn ¢ cotpynnukamu) u Otien
paauosiekTponnky (B.JI. T'0n0BIIOB ¢ COTpyHUKAMU):



http://hepd.pnpi.spb.ru/hepd/articles/LHC_RUS.pdf
http://hepd.pnpi.spb.ru/hepd/yubilee/photo5/cms-report-1.html
http://hepd.pnpi.spb.ru/hepd/structure/div/hadronphl/hadronphl_introduction_ru.html
http://hepd.pnpi.spb.ru/hepd/articles/report/LHC_R/LHCb_2009_N.pdf
http://hepd.pnpi.spb.ru/hepd/articles/report/LHC_R/ALICE_2009_N.pdf
http://hepd.pnpi.spb.ru/hepd/structure/div/eppl/eppl_introduction_ru.html
http://hepd.pnpi.spb.ru/hepd/structure/div/lma/lma_introduction_ru.html
http://hepd.pnpi.spb.ru/hepd/history/16_Samsonov.pdf
http://hepd.pnpi.spb.ru/hepd/structure/div/hadronphl/Lab_History-5.pdf
http://hepd.pnpi.spb.ru/hepd/structure/div/mcd/index2.html
http://hepd.pnpi.spb.ru/hepd/structure/div/LHCb-PNPI/LHCb-PNPI.html
http://hepd.pnpi.spb.ru/hepd/red/history/RED_history.pdf
http://hepd.pnpi.spb.ru/hepd/red/history/RED_history.pdf

JIH. Veapoe u B.JIT onoBLIOE 1eMOHCTPHPYIOT
O.EMaes, monTax MrooHHOi cictems: LHCb paboTy TPUITEPHOTO NpoLieccopa

Tecposarve xamep LHCD - Benymuit pazpaborank CMS EMU HV
B.B. Bouna u A A Bopobser - cuctems! C.C.Bonkoe

OnuH u3 co3panubiX B [TAD
MPOTOTUIIOB MIOOHHBIX Kamep Ha
tectoBoM myuke T11 B [IEPH. B
obmen cioxuoct, 10
MIPOTOTHUIIOB MIOOHHBIX KaMep
obu10 co3gano B [TMAD u
TECTUPOBAHO HA MHUOHHOM MYYKE
3 I'>B B LIEPH. Pe3ynbTaTsl
ATUX PadOT OBUIN pEeUIAOIINMHU
IIpU BBIOOPE MPEJIOKEHUS 110
KOHCTPYKIIUU AETEKTOpa JJIst
MioonHo# CucTeMsbl JISTEKTopa

LHCD.



http://hepd.pnpi.spb.ru/hepd/articles/report/LHC_R/LHCb_2009_N.pdf
http://hepd.pnpi.spb.ru/hepd/articles/report/LHC_R/LHCb_2009_N.pdf

- Komannia O®BD, uzrotousmias 120 mroonHbix kamep CMS, nepen
3aKJIIOYNTENIBHOU OTITpaBKoi kamep B LIEPH.

B nojroroske sxenepumentos na LHC npunsiio
yuacTue
oro10 100 ¢pusuxos u unmwenepos INMUSAD
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B 2010-2012 rr. sxcniepyMeHThI Ha IepBOM 3Tare padboTsl bonbioro AnpoHHoOOro
Komnnaiinepa no3Boiuiy NpoBOIUTh UCCIEIOBAHUS IPU PEKOPIHBIX SHEPTUSIX
crankuBaromxcs npotoHos 3500 I'3B + 3500 I'3B u 4000 I'>B + 4000 I['3B. B
2013-2014 rr. ObuTa OCyIIEeCTBIIEHAa MOAepHU3AIUS bombIioro A IpoHHOTO
Kosnaitnepa, mo3BosiMBILAas YBEIUUUTH SHEPTHIO NPOTOHOB 10 6500 I'5B + 6500
['3B. OgHoBpeMeHHO Obl1a MPOBEACHAa MOIEPHHU3AIUS BCEX YEThIPEX
KOJUJTAMIEPHBIX IETEKTOPOB, B KOTOPOH coTpyaHuku ODB3 BHECIM BaKHBIN
BKJIAJ.

[Tocne oTkpeiTHst 6030Ha bpayTa-Ournepa-Xurrca CrannaptHoit mogenu B 2012 T.
U JABYXJIETHEN OCTaHOBKM Ha MojepHu3annio BAK Bo300HOBUI CBOIO paboTy B
utoHe 2015 roga. BnepBele ¢ MOMEHTA €ro CO3JaHus IHEPTUS P-p COYIapEHUI
JOCTHUTIIA MPOoeKTHOU MotHOocTH 13 TaB — TO ecTh cTana npubIu3uTEeIHHO
COOTBETCTBOBAThH PHEPTUSIM, KOTOPHIE UMEIHU YACTHUIILI MOCIIE OAHON MUJLIHAPTHON
JI0JIA CEKYH/IbI OT Havasia boipmioro B3peiBa. OTO MO3BOJIMIIO POBOIHUTH



AKCIIEPUMEHTAIIBHYIO MMPOBEPKY CMEJIBIX TUIIOTE3 O CTPYKTYPE MPOCTPAHCTBA-
BPEMEHH M MPOJOJKUATH MOMCK HOBBIX AJIEMEHTAPHBIX YACTULL, COCTABIIIOIINX
ocHOBY TemHol matepuu BceneHHOM.

31 aBrycra — 5 centa0ps 2015 r. B Cankr-IletepOypre cocrosiinach 3-4 exeroaHas
koH(pepeHius «dusuka bonpmoro Axponnoro Komnaitnepa (BAK)» — The Third
Annual Conference on Large Hadron Collider Physics (LHCP2015), oxauM u3
OCHOBHBIX opranu3atopoB koropoi sisisuics HULL KU - TTA®. LHCP2015 —
pe3yJbTaT CIUSHUS U JIOTUYECKOE MPOJIOJDKEHUE JBYX KPYIMHEHIITNX HayYHBIX
MEPOMPHUITHIA, TOCBSIIEHHBIX 00CYKICHHUIO Pe3yIbTaTOB, OJYYECHHBIX HA
IpeblIyIIeM NOKOJEHUH KoJutaiaepoB. IlepBbie 1Be KOH(epeHIH U3 HOBO
cepun «Puznka bonpmoro Anponnoro Komnalinepa» cocrosuincs B Mae 2013 .,
bapcenona, Ucnanus u B utone 2014 r., HLIo-PIopK, CIIIA.

Ha ¢oto A.A. BopoObeB, B kauecTBe [Ipencenarenss oprkoMuTeTa, OTKpbIBAET
koHdepenuuo LHCP2015 B Cankr-IletepOypre.

T i

B pa6ore LHCP2015 npunsiio yuactue 6omee 350 yuensix u3 6omnee 35 ctpan
mupa. Kondepenuus LHCP2015 o0benunuia npeacraBuTese BCcex YeThIpex
Hay4uHbIx kosmaboparuiit BAK (LIEPH, IIBeitapus), a Takxe GU3HUKOB-
TEOPETUKOB. DTa KOH(pepeHIus cTana GopyMOM AJisi aKTUBHBIX AUCKYCCUN MEXKITY
IKCIIEPUMEHTATOPAMHU M TEOPETUKAMH I10 TAKHM TeMaM, Kak (pusrka CtaHaapTHOU
MOJIEJIH U 3a ee mpeaenaMu, 6030H bpayra-OHrnepa-Xurrca, HOBbIE YaCTHIIBI U
HOBBIE B3aMMOJCHCTBHUS, CyTIEPCUMMETPHUS U (PU3HUKA CTOJIKHOBEHUS TSIKEIIbIX
WOHOB.

Bce akcnepumentsl BAK criennaibHO K KOH(PEPEHITUU TPUYPOUNITH
OITy0JINKOBAaHNE HOBEUIINX PE3yJIbTaTOB MPU HOBOW MaKCUMaIbHON YHEPTHH
13 TaB, a Takxe HOBbIE pe3ysbTaThl 00pPaOOTKU JaHHBIX, HAKOIUIEHHBIX B XOJI€
nepBoro ceanca padbotsl BAK.


http://hepd.pnpi.spb.ru/lhcp2015/
http://hepd.pnpi.spb.ru/hepd/Muzej_PNPI/lhcp_31.08.2015-1.jpg

[Inenapnoe 3acemanne LHC2015.
B nepennem psny:

yireH-kopp. PAH A.A. BopoOneB
(co-mpencenarens LHCP2015),
akageMuk B.A. MatBees,
yneH-kopp. PAH B.JI. AkceHoB,

I'. Muneasmaxep (co-npesacenaresnsb
LHCP2015), B.T. Kum (y4eHsiid
cexperaps LHCP2015).

[Ipecc-xkondepenus LHCP2015:
B.T. Kum (HULL KU - TTUAD),

C. bepronyuu (LIEPH),

I1. Mennn (Yu. Opaiibypra),

A.A. Bopo6ses (HULL KU - ITUAD),
- B.U. llleBuenxo (HUL KN) u

I'.A. ®eodunos (CIIOTY)

Bri6op Canxkr-IlerepOypra B kauectBe npunumaroriero LHCP2015 ropona cran
1u1st Poccun He TOIBKO OTPOMHOM YECThIO, HO U CBO€OOPa3HBIM MIPU3HAHUEM TOTO
3HAYUTEIILHOTO BKJIAJ1a, KOTOPBII BHOCST POCCUICKHE YUEHBIE, HHKEHEPHI U
IIPOTPAMMMUCTHI KaK B IPOEKTHI, CBA3aHHbIE ¢ BAK, Tak 1 co BceM KOMIUIIEKCOM

[HEPH, kpymnHeiiero B Mupe 1neHTpa pyHaaMeHTaaIbHON PU3UKH MUKPOMUDA.
( http://hepd.pnpi.spb.ru/lhcp2015/ )

B 2014-2019 rr. skcnepumertoMm LHCD 651710 TOCTOBEPHO yCTaHOBIICHO
CYIIIECTBOBAHME YK30THUYCCKUX aIPOHHBIX COCTOSHUMN: TIEHTaKBAPKOB U
TETPaKBAPKOB, XapaKTEPU3YIOMIUXCS CKPBITHIM ouapoBaHueM. X peructpanus
cTaja BO3MOXKHOU Oarojapsi crabuibHoi padore MrooHHON CHCTEMBI JIETEKTOPA,
pa3paboTaHHOMN, CO3/IaHHOM, BBEJIEHHON B AKCILTyaTaIlUIO U MOJJIEPKUBAEMOM
rpymmoi corpynaukoB OB (pykoBoautens rpynmsl A.A. BopoObeB).

duznyeckre U3MEPEHHUs: OUEPEHOr0 TPETHETo ATana padoTel boakiioro
Anponnoro Komnaiinepa, B koropoit corpyaaukun OPB3O npuHUMarT aKTUBHOE
ydactue, Bo300HOBsTCs B 2022 rony. Hanbomnee 3HaunTeIbHBIM JOCTHKEHUEM
WCCJIE0BAaHUM HA BOJIBIIOM aIpOHHOM KOJUIAUIEPE B HACTOSIIAN MOMEHT
sBisieTcst oTkpbiTHe B 2012 rogy 6o30na bpayra-Onrnepa-Xurrca — kBaHTta
(byHIaMeHTaIbHOTO BaKyyMHOTO 3JieKTpocaadoro nosist CTaHgapTHOM MOAETH
skciepumentamu CMS u ATLAS, 3a pecka3zaHue KOTOporo ObLIa MpUCyKaeHa
Hob6eneBckas mpemus B 2013 r.

B nocnennue roasl A.A. BopoObeB 3aHMMAICS 3araJkoi 3aps10BOro paanyca
npotoHa. Jlns pemenus 31oit mpobaemsl B 2016 rogy uM ObLT PEATIOKEH


http://hepd.pnpi.spb.ru/lhcp2015/
http://hepd.pnpi.spb.ru/hepd/activities/hep_ru.html
http://hepd.pnpi.spb.ru/hepd/Muzej_PNPI/lhcp_31.08.2015-2.jpg
http://hepd.pnpi.spb.ru/hepd/Muzej_PNPI/lhcp_31.08.2015-3.jpg

DKCHEPUMEHT 110 UCCIEAOBAHUIO MAJIOYIJIOBOI0 MIEKTPOH-TIPOTOHHOIO PACCESIHUS
METOJIOM JI€TEKTUPOBAHUS MMPOTOHOB OTaun ycraHoBKoM tuna UKAP. Lenb
AKCIEPUMEHTA — IPENUZUOHHOE U3MEPEHHE paJInyca MPOTOHA U PEILICHUE
CYILIECTBYIOIIEH «3arajku pajanyca MpoTOHay, CBI3aHHOM ¢ HAOII01aeMbIM
pa3IM4KheM B BEJIMUMHE PaJInyca, U3BJIEKAEMOTO U3 OIBITOB [0 PACCEIHUIO
AIEKTPOHOB M MIOOHOB Ha IPOTOHE U U3 ATOMHBIX U ME30aTOMHBIX CIIEKTPOB. B
HacTosiniee Bpems dkcrepuMeHT "TIpoToH" MO 3IEKTPOHHOMY PACCESHUIO
rotoButcs rpynnoit IIUAD k nocranoBke Ha yckoputesne MAMI B Maiinie
(I'epmanus). 1, omHOBpeMEHHO, TOTOBUTCS MPOBEACHUE aHATIOTUYHOTO
skcniepuMmenta AMBER na mroonnom nyuke CIIC LIEPH, rie nenTpaibHyto poiib
Oynet urpath Takxe ycraHoBka tuna MKAP, coznaBaemas Toi e rpymmnon
[MNAD nox pykoBoactBoM A.A. BopoOseBa u A.A Bacunbena.

C mas 2017 roga A.A. BopoOneB, npodeccop, TOKTOp
¢u3.-mat. HayK, wieH-koppecnoHaeHT PAH Ha3zHauen
Hay4HbIM pyKoBojuTenem OTaeneHns PU3NKU BbICOKHX
sHepruil [lerepOyprckoro HHCTUTYTA sIAEPHON (PU3UKU
uMenu b.I1. Koncrantunosa HULL «KypuaToBckuit
UHCTUTYT».

B 1985-1992 rogax Anekceit AnekceeBud ObLT tupeKkTopoM Hamero MHcturyTa.
Ha sTom nocty oH BHec 0oJbIION BKJIJ] B €70 pa3BUTHE, B YaCTHOCTU B CO3aHUE
BBICOKOMOTOYHOTO siiepHoro peaktopa [IUK, sBustomerocs ogHoit u3 Hanboee
NIEPCIEKTUBHBIX SEPHBIX UCCIEI0BATEIICKUX YCTAHOBOK B HAILLIEH CTPAHE.

Anekceii AiexceeBud BopooneB

— Kannunat ¢us.-mar. Hayk (1961, "PazpaboTka u UCTIOIB30BaHUE IS
(bU3UYECKUX UCCIICIOBAaHUN NOHU3AIIMOHHOTO anbk(pa-cnekrpomerpa”). JJokrop
¢buz.-mat. Hayk (1977, "DkcnepuMeHTalIbHOE UCCIIeIOBAHKUE POCTPAHCTBEHHOTO
pacrnpeneneHus SASPHOU MaTepUU METOJIOM YIIPYTOTO PaCCEsTHUS MTPOTOHOB C
sueprueit 1 I'3B nHa sapax"). IIpodeccop (1979), naypear ['ocynapcTBeHHOM
npemun CCCP (1983), unen-koppecnonyientT Poccuiickoii akagemun Hayk (1991),
naypeat npemun uMm. A. @. Modde B obmactu husuku u aCTpOHOMUN
[IpaButensctBa Cankr-IlerepOypra nu Cankr-IleTepOyprckoro Hay4yHOTro IeHTpa
PAH (2003), narpaxxaen opaeHoM «3Hak [Toueta» (1975), opnenom Tpynosoro
Kpacnoro 3uamenu (1981), opaenom Hpyx6s1 (2002).


https://hepd.pnpi.spb.ru/hepd/activities/ieph_ru.html
http://hepd.pnpi.spb.ru/hepd/Muzej_PNPI/Experiment%20Proton.pdf
http://hepd.pnpi.spb.ru/hepd/yubilee/doklad_50%20years_ru.html

Anexceit AnekceeBnd BopoObeB — 6eCCMEHHBIN pyKOBOIUTEND S IepHBIX
cemuHapoB OtaeneHus GU3NKKA BHICOKUX YHEPTHUH, a TAKKE, 110 €r0 NHUIIUATHUBE
OBl co3nian 00beauHeHHbINH cemuHap ODPBI u Otnenenus TeopeTnueckoit
du3uKy.

Anekceit AnekceeBud BopoObseB ObL1 O6CCMEHHBIM TpesceaTeeM Y 4eHoro
coBeta O®BD. 1o ero nHMIIMATHUBE B KOHIIE KAXI0I0 rojia MPOBOIUTCS

4-x nueBHass Hayunas ceccus YuenHnoro coBera ODBD, rie pykoBoauTe N
MOAPA3EICHUN U TEM MPEJCTABIISIIOT JOKIA bl IO BCEM HAIPABICHUSIM
nesitenbHocT O®BD. Dta ceccus crana cBoeodpa3Hoil MUHU-KOH(EpPEHIINEH,
IJIC OXBAUCHBI MMPAKTUYECKU BCE MUPOBBIE TPOOIeMbl (DU3UKH Spa,
AJIEMEHTAPHBIX YACTUI] U JTOCTUXKEHHS B 00JIACTH IETEKTOPHBIX TEXHOJIOTUH.

Anekceit AnekceeBud BopoOneB — pykoBoautens Benymeit Hayunoit Ilkoms
«IletepOyprckas MIKoJa MO SKCIEPUMEHTAIBHON (PU3HKE BEICOKUX 3HEPTHIl»,
nojiep)kuBaemoii rpantamu Ilpesunenra PO (1996-2015). Ha ocHoBe rpanTa
[IpaBurensctBa P®, nox pykoBoactBoM A.A. BopoObeBa, OIy4YeHHOTO B Ha4yaJIe
1990-x 6pu1a co3nana MHGPACTPYKTYypa ¢ YICOHBIMU MTOMEIICHUSIMU U
OOIIEKUTHEM, KOTOpasi CTajia OCHOBOM yueOHO-00pa3zoBarenbHoro nentpa [N D.

Cpenu ero yueHUKOB 8 JOKTOPOB U 22 KaHauAaTa PU3NKO-MAaTEMaTHYECKUX HAYK.
A.A. BopoObéB siBIIsieTCst aBTOPOM U coaBTopoM Oosiee 1600 HayuHbIX
MyOJUKAIMI U SIBISICTCS OJTHAM U3 CaMbIX [IUTHPYEMBIX POCCHUMCKUX (DU3HKOB.

IloapoOHee:

«Kuwnra 00 ucropuu ODPBI» ;

«XpoHosorusa Hanoosee 3HaUYnNMBIX coObITHH B ODPBD ¢ 1963 roga» ;

«ITamsaru [Ipod. A.A. BopobseBa. Hayunsbnii nyts 20.12.1931 —2.11.2021» .



http://hepd.pnpi.nrcki.ru/hepd/history/HEPD-pages%20of%20history.pdf
http://hepd.pnpi.nrcki.ru/hepd/Muzej_PNPI/Chronology_OFVE_8-dostizheniya.pdf
http://hepd.pnpi.nrcki.ru/hepd/director/Stranitsa%20pamyati/Prof_Vorobyev__for_AMBER-CM.pdf

