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O61>e].lnHeHHLIH UHCTHTYf JI}.lepHLIX UCCJie].lOBanuii - Me)KJ.lyHapo,nHbIH 

Ha)"IHblH ueHTp B ropo.ne JJ:y6He He,naJieKO OT MocKBbl. Co3,naH Ha OCHOBe 

Cornarnemrn, no.nm1caHHoro CTpaHaMI1-yqpemnemIM11 B 1956 ro.ny. 

rocy}.lapcTBa - 1JJieuL1 OIUIH (1994 r.): A3ep6aii,n)KaHcKrui Pec

ny6JII1Ka, Pecny6rr11Ka ApMeHm1, Pecny6rr11Ka Eerrapych, Pecny6rrI1Ka Eo.i:I

rapm11 CouI1aJIIICTI1qecKrui Pecny6rr11Ka BbeTHaM, Pecny6rrI1Ka fpy311a, Pec

ny6rr11Ka KaJaxcTaH, KopeiicKrui Hapo.nHo-JJ:eMoKparnqecKrui Pecny6rr11Ka, 

Pecny6rr11Ka Ky6a, Pecny6rrI1Ka Morr,noBa, M0Hrorrm1, Pecny6rrI1Ka IloJibrna, 

Pocc11iicKrui <l>e.nepaum1, · PyMhIHII», CrroBaUKrui Pecny6rr11Ka, Pecny6rr11Ka 

YJ6eKIICTaH; YKpaI1Ha, l.JerncKrui Pecny6rrI1Ka. 

Ycme OHHH npil~T B 1956 r., B HOBoii pe,naKUIIII no,nnI1caH IlorrHo

MoqHhIMII Ilpe,ncTaBIIT~MII rocy.napcTB - qrreffoB I1Hcmrym 23 mom 1992 r. 

HHCTH'fYT C03}.laH B ueJIJIX 061,e,nI1H_eH11a yc11rr11ii, Hayq:Horo II Mine

pI1aJibHOro IlOTeHUilaJia rocy,napCTB - qJieHOB HHCTIITYTa .nrra I1JyqeIma cpyH

,naMeHTaJibHblX CBOHCTB MaTepIIII. 

Ocu'oeuL1e uanpaeJienuJI ].leJITeJILnocTn OHHH: 
- npoBe,neHile TeopeTilqecKIIX II 3KCnepI1MeHTaJibHbIX IICCJiei:(oBaHIIii B 

o6naCTII qJI13IIKII 3JieMeHTapHbIX qacTilll, aTOMHOro a,npa II KOHJJ:eH

CilpOBaHHOro COCTO»HII» BemecTBa; 

- opraHII3allIIa o6MeHa Ollb!TOM B npoBe,neHIIII IICCJie,noBaHIIH, a TaK)Ke 

nonyqeHHOii I1HcpopMauI1eii nYTeM ny6rrI1Kau1111 HayqnhIX pa6oT, npoBe

,neHII» KOHcpepeH{lllll, CIIMil03IIYMOB, CTIDKilpOBOK II .np.; 

- co,neiiCTBile BCeCTOpOHHeMy pa3BIITIIIO TBopqecKHX cnoco6HOCTeii Hayq

HblX COTPYAHIIKOB HncTIITYTa; · 
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- HaJIIDKIIBaIIHe .c~5I3eii II IIOtmep)KaHIIe KOHTaKTOB c .r1pyrnMII HaUIIOHaJib

HbIMII JI· ~e)K.z:IJHapo,1:1HblMII Hay<IHbIMII opraHIIJaUIUIMII B uem1x Koop-

- _.rlIIHau1rn .z:l~}ITeJibHOCTiI II .BJaIIMOBbirO,l:IHOro. COTPY.rlHIIqecrna; 

.,.- IICnOJibJOBaHIIe peJyJibTaTOB Hay<IHblX·. IICCJie,l:IOBaHIIll, IIMeIOIUIIX npII-. 

KJia,l:IHOii xapaKTep, nJTeM IIX BHe,1:1peHII}I B'npOMbIIIIJieHHbie, Me,l:IIIUIIHCKIIe 

II .IIHbie TeXHIIqecKIIe pa3pa60TKII ,l:IJIX o6ecneqeHII}I ,l:IOnOJIHIITeJibHblX. 

IICTOqHIIK0B qmttaHCIIpOBaHIUI cpytt.r1aMeHTaJibHblX IICCJie,l:IOBaHIIii. . 

PeJyJibTaTb( Hay<IHbIX IICCJie,l:IOBaIIIIii, nonyqeHHbie B HHCTlITJTe, MOryT 

6b!Tb IICII0JibJOBaHbl TOJibKO B MIIpHbIX ueJI}IX na 6naro BCero qeJIOBeqecrna. 

BLICWUM opraH0M ynpaBJieHUJI HHCTlITJTa }IBJI}leTC}I KOMUTeT IIOJIHO
M0'IHLIX Ilpe.n:cTaBUTeJieii IIpaBIITeJibCTB rocy,1:1apcTB - qJieH0B HHCTIITJTa 

(no o,1:1H0My npencrnBIITeJI10 OT KIDK,1:1oro rocy,1:1apcrna - qJieHa OJBIH). 

· IlpII KoMIITeTe ITonHOMOqHbIX ITpe.r1crnBIITeneii co3.z:1aeTC}I II ,1:1eiicrnyeT 

Y<IeHLiii coneT, KOTOpb1ii pernaeT BonpocbI ttayqHoii ,1:1e}{TeJibuocrn OH.HM. 

qJieHaMII YqeHOro COBeTa }IBJI}IIOTC}I: 

• ):(IIpeKTOp HHCTIITJTa, 

• yqeilble, HaJHaqaeMbie ITOJIHOMOqHbIMII ITpe,1:1CTaBIITeJI}IMII (no O,l:IHOMY 

yqenoMy OT Ka)K.z:loro rocy,1:1apcrna - qJieHa OH.HM), 

• yqenble, lI36IIpaeMbie KITIT OT paJHbIX CTpan, B TOM qIIcne He }IBJI}IIOIUIIXC}I 

qneHaMII OH5IH. 

YqacTue B .n:eJITeJILH0CTH HHCTHTJTa ocymecTBJI}leTC}I B pa3JluqnLIX 
l}>opMax: Ha OCHOBe qnem:rna B HHCTIITJTe, a TaK)Ke_ .rlBYCTOpOHHUX II 

MH0fOCTOpommx cornarneHIIii 06 yqacTIIII B Bb!IlOJIHeHIIII 0T,l:leJibHbIX nayq

Hb!X nporpaMM. rocy,1:1apcTBa - qJieHbl HHCTIITJTa IIpIIHIIMclIOT yqacrne B 

qlIIHaHCIIpOBaHIIU ,l:le}{TeJibHOCTII HHCTIITJTa II IIMeIOT paBilble IIpaBa B y11paB.: 

JieHIIII 11:HCTIITJTOM. 

IlpueM B OH.RH. B qneHbI O6'Le.r1IIHeHHoro IIHCTIITJTa }l,l:lepHbIX uccne

.rlOBaHIIii MOryT 6b1Tb IIpIIH}{Tbl JII06ble rocy,1:1apcrna, 11pe,1:1CTaBIITeJIII IIpaBII

TeJibCTB. KOTOpbIX _ 3MBIIJIII 0 )KeJiaHIIII yqaCTBOBaTb B pa6oTe 11:HCTIITyra, 

.cotnacIIII c ·noJIO)KeHII}IMH ero neiicrny10mero YcTaBa II BbmOJIHeHIIII Bcex 

o6}1JaTeJibCTB, Bb!TeKaIOIUIIX II-3 °qJieHCTBa B HHCTIITJTe. . 

3MBJieHIIe OT IIMeHH IIpaBIITeJibCTBa rocy,1:1apcTBa, nO)KeJiaBinero CTaTb 

qJieHoM OJBIH, B nIICbMeHHOM Blf.rle Ha11paBJI}leTC}I ,1:1IIpeKTopy HHCTIITJTa, 

KOTOpb!ii 6eJornaraTemHo paccbmaeT ero ITonttoMoqHbIM UpencTaBIITeJI}IM 

Bcex rocynapcrn - qneHoB OH.HM. 

PerneHIIe o npIIeMe rocy.r1apcrna B qneHbI HHCTIITJTa •IIpIIHIIMaeTC}I Ha 

· oqepenttoii ceccIIII KoMIITeTa ITonHoMoqHbIX ITpe,1:1cTaBIITeneii Ha ocHoBe 

K0HCettcyca. KoMIITeT IloJIHOMQqllbIX ITpe,1:1CTaBIITeneii O,l:IHOBpeMeHHO 011pe: 

,neJI}leT_ pa3Mep ,l:IOJieBoro B3H0Ca H0BOro qJielia HHCTHTJTa. 
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Jl:HpeKl{Hll OI-UIH. BHue-11HpeKTop - npocj>eccop U.BbUIOB (EOJirapHll), 
/IHpeKTop - 'UleH-KoppecnouneuT PAH B.r.Kanb1weocKHH, 
BHl.le-11HpeKTop - aKa)leMHK PAMH A.H.CHCaKl!H 

Jl:HpeKTop JUIP npocj>eccop IO.U.Orauecl!H H rocrn na6opaTOpHH: 

npocj>eccop n.K,rnnH (rCH, <l>Pr). npocj>eccop K.Jl:eTpa:i (rAHHJI, <l>pauum1) 
H npocj>eccop P.EoK (rcH, <l>PI) 



,!lHpeKTop JIB3 aK3,!leMHK A.M.EaJJ/IHH 
H 'IJieH Y'leHoro COBeTa 01-UIH r .TTHp3,!1lKHHO (11:TaJJHll) 

Y'laCTHHKH Me)l(Jly1rnpo11Horo COBell.laHHll 

no nepcneKTHBHblM HCTO'IHHKaM Hei!TpOHOB s ,!ly6tte : 

E.TT.llla6aJJHH (01-UIH), ,!l .M .KapneHrep (ClllA), IO.A.CTaBHCCKHii (POCCHll), 

P.Jlottr (ClllA), B.JI .AKceHOB (01-UIH) 



f0CTb Olli!H naypeaT Ho6eneBCKOH npeMHH npo(jJeccop A.CanaM (B UCHTpe) 

·c C0TPYllHHKaMH J1T<I> B.B.EypOBblM 1-1 n.H.Eoromo6oBblM 

no11n1-1caHHe np0T0Kona 3aCC/laHHll K00p/lHHailH0HH0f0 K0MHTeTa Olli!H - <I>MHT (<I>Pf') 
no Bhm0nHeHHI0 CornaweHHJI 0 C0TPYIIHH'ICCTBe H HCn0nh30BaHHH ycTaH0B0K Olli!H 



llupeKTop JU!n H.A.PycrucoBH'i " 'iJJeHl,I Y'ieuoro coueTa OI-UIH 
npoipeccop Y.AMaJJbJ.IH (UEPH) H npocjJeccop JI .MouTaHe (UEPH) 

nocon KHP u Poccuu Bau UJHHbUHHb uo upeMll nocemeHHll OI-UIH 



CTPYKTYPA 
06bEA"1HEHHOro "1HCT"1TYTA SIAEPHblX "1CC11EAOBAH"1H 

nA60PATOPli1SI 
TEOPETli1"1ECKOl1 

<l>li131i1Kli1 
li1M.H.H.60romo60BA 

nA60PATOPli1SI 
BblCOKli1X 3HEPrli111 

Cli1HXPO<l>A30TPOH 
HYKnOTPOH 

nA60PATOPli1SI 
CBEPXBblCOKli1X 

3HEPrli111 

onblTHOE 
nPOli13BOACTBO 

Ali1PEKLU,1SI Oli1Slli1 

nA60PATOPli1SI 
SIAEPHblX nP06nEM 

<l>A30TPOH 

nA60PATOPli1SI 
SIAEPHblX PEAKUli111 

li1M. r. H.<l>nEPOBA 

Uli1KnOTPOHbl: 
Y-400 

Y-400M 
Y-200 

0611.\Eli1HCTli1TYTCKli1E 
cnY>K6bl 

nA60PATOPli1SI 
HEl1TPOHHOl1 <l>li131i1Kli1 

li1M.1!1.M.<l>PAHKA 

HEl'ITPOHHblE 
PEAKTOPbl: 

li16P-30 
li16P-2 

nA60PATOPli1SI 
Bbl"lli1Cnli1TEnbHOl1 

TEXHli1Kli1 
111 ABTOMAT"13AU"1"1 

Y"IE6HO-HAY"IHbll1 
UEHTP 

OPrAHbl YnPABJ1EH"1SI 
06bEA"1HEHHOro "1HCT"1TYTA SIAEPHblX "1CC11EAOBAH"1H 

KOMli1TET nOJlHOMO"IHblX nPEACTABli1TEnEl1 

<l>li1HAHCOBbll1 KOMli1TET 

Y"IEHbll'I COBET Oli1Sl"1 

nPOrPAMMHO
KOHCYnbTATli1BHbll1 

KOM"1TET 
no SIAEPHOl.1 <1>"131i1KE 

nPOrPAMMHO
KOHCYnbTATli1BHbll1 

KOM"1TET 
no <l>li131i1KE 

KOHAEHC"1POBAHH~X 
CPEA 



"""'""""''"""'=""""''=-=-""""'"""""""""""""""""''"""'""""'""""'"""""'"""""'""""'""· "'""""'"""""""'""'""==-
mnpoK0e Me,K,Uyuapo.I{uoe uayquo-TexunqecKoe coTpy.I{u11<1ecTBO -

O.I{HH tt3 rnaBHbIX nputtuunoB ,I{e».TeJihHOCTtt OH5HI. Ba)KHbie tta)"IHhie 

pe3YJibTaThl non)"leHbl B COBMeCTHblX pa6oTaX C 0:HCTHTYT0M cptt3l1Kll Bbl

COKHX :rneprnii (ITpOTBUHO), PoccuiicKUM Ha)"IHbIM ueHTpOM «Kyp11aTOBCKllH 

ttHCTHTYT» (MocKBa), HttcTttTYTOM »..I{epttoii cptt3ttKtt (faT11utta), HHCTHTYTOM 

TeopeTu11ecKoii u ::iKcnepuMeHTaJihHOii cptt3ttKtt (MocKBa), HttcTHTYTOM »..I{ep

HbIX uccneJJ,oBaHttii (TpouuK), <l>u3u11ecKttM ttHCTHTJTOM PAH (MocKBa). 

MHoronernee nnoJJ.OTBOpttoe coTpyJJ.Htt11ecTBO CB».JhrnaeT OH5IH c EBpo

neiicKoii opraHuJauueii ».JJ.epHhIX uccneJJ,oBaHttii (UEPH), 1ITO cnoco6cTBye-r· 

pemeHHIO TeopeTtt1IeCKllX II 3KCnepuMeHTaJibHhIX 3aJJ,a1I cptt3HKll BblCOKHX 

3Hepmii. YcnellIH0 pa3BUBaeTC51, oco6eHHO B nocn~JJ,Htte roJJ,hl, Ha)"IHOe 

coTpyJJ.Htt11ecTBo co MHOmMtt cpu3u11ecKttMtt ueHTpa~rn fepMaHtttt, ClllA, 

<l>pattuuu, 0:Tanttu, lllBeiiuapuu, KHTa». u JJ.pyrux cTpaH. 

B cooTBeTCTBtttt c cornaweHtt».Mtt Me)KJJ.y OH5IH u <l>eJJ.epanbHhIM Mtt-. • 

HllCTepCTBOM no o6pa30BaHHIO II HayKe fepMaHllll, a TaK)Ke BeHrepcKOH 

aKaJJ,eMueii HayK tteMeUKtte u BettrepcKue )"leHhle pa6oTaIOT B na6opaTOptt».X 

OH5IH. IToJJ.nttcaHhI cornaweHtt». o coBMeCTHhIX pa6oTax c HauuoHanbHhIM 

uHcTttTJTOM ».JJ,epHoii cptt3ttKtt tt MH.D: 0:Tanuu, c HauuoHanhHhIM ttHCTHTYTOM 

cptt3HKH ».JJ.pa u cptt3HKH 11acrnu <l>paHuuu. Y11ett1,1e OH5IH yqacTBYIOT B 

3KCnepttMeHTaJII,HbIX uccneJJ,oBaHtt».X II noJJ,roTOBKe K pa60TaM Ha ycKO

puren».x UEPH u ClllA: SPS, LEP, LHC, LEAR, Tevatron u JJ.p. 

OH5IH KaK Me)KJJ.yttapoJJ.Ha». oprattuJauu». npttHttMaeT Mep1,1 K ycTaH0B

neHttIO nocTO».HHblX KOHTaKTOB Ha B3attMOBbffOJJ,HOH OCHOBe· C MAfAT3, 

HK<l>A, EBponeiicKttM cpu3u11ecKttM o6mecTBOM, Me)KJJ.yHapoJJ.HhIM Teope

TtttJeCKHM ueHTpOM B TpuecTe. E)KeroJJ,HO B Jl:y6Hy npueJ)KaeT 6onee Tb!C».1Ill 

)"leHhIX tt3 coTpyJJ.Htt11aIOIUHX c OH5IH Ha)"lHhIX ueHTpOB. <l>tt3ttKaM tt3 

· pa3BttBaIOIUHXC». cTpatt · OH5IH npeJJ.OCTaBJI».eT crnneHJJ.tttt. 

Y11eHbie OH5IH - HenpeMeHHbie )"laCTHllKll KpynHhIX Me)KJJ.yHapOJJ.HblX 

II MHOrttX HaUHOHaJibHblX Ha)"IHhIX CHMn03llyMOB. B CBOIO 011epeJJ.b, 0:HCTHTYT 

e)KefOJJ,HO npoBOJJ,llT 5-6 KpynHhIX °KOHcpepeHUllH u 6onee 20 Me)KJ],YflapoJJ.

HblX COBeIUaHttii. CTantt TpaJJ,HUHOHHb!Mll npOBOJJ,llMbie O61,eJJ,ttHeHHbIM · 

UHCTHTJTOM llIKOJibl MOJIOJJ,b!X )"leHhIX. 

B HHCTIITYTe BLmycKaeTCJI e)KefOJJ,HO OK0JIO 600 npenpttHTOB u coo6-

IUeHttii. 0:3JJ,aIOTC51 )KypHan «<l>tt3UKa 3JieMeHTapHbIX. qacTHU II aTOMHOrO 

».JJ.pa», c6opHttK «KpaTKtte coo6meHu». OH5IH», e)KeroJJ,HhIH roJJ,oBoii oT11eT. 

o JJ.e».TeJihHOCTH OH5IH, uttcpopMauuoHHhiii 6IOnneTeHh «HoBOCTtt OH5IH», 

a TaK)Ke c6opHHKll TPYJJ.OB KOHcpepeHUllH, llIKOJI, COBeIUaHttii, opraHH30BaH- ' 

HhIX HttcTttTYTOM. OH5IH pacnonaraeT 6u6nuOTe1IHhIM cpoHJJ.OM, coJJ,ep-
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)KaIUHM 6onee 400 TbIC. 3K3eMnn».pOB KHttr, nepttOJJ,lltJeCKllX ll3JJ,aHttii, 

npenpttHTOB II JJ.p. 

OH5IH - )"laCTHllK Me)KJJ.YJiapOJJ.HbIX ttHcpopMauuoHHbIX CllCTeM no 

».JJ,epHoii cpmuKe (INIS) u no cpu3uKe 11acrnu (PPDS). 

O6pa3oBaTenLuaH nporpaMMa OH»H. ITpu O6-1>eJJ,ttHeHHOM ttHCTHTYTe 

JJ,eiicTByeT Y11e6Ho-Ha)"IHhlii ueHTp (YHU), B KOTopoM o6yqaIOTC». cTyJJ.eHThI 

crnpwux KypcoB MfY, M<l>TH, MH<l>H. 3TO noJBOJI».eT 6onee nonHo 

UCilOJib30BaTb YHHKaJibHbIH Ha)"IHblH IlOTeHUllaJI 0:HCTHTYTa, yBeJIU1IllTb 

npttTOK B JJ:y6Hy TaJiaHTJillBOH MOJIO,I{e)Ktt. B 1994 r. B JJ:y6He OTKpbIT 

Me)KJJ.yHapOJJ.HhIH yHttBepcuTeT, B KOTOpbIH YHU BXOJJ.HT cocTaBHoii 11acTbIO. 

YHU OH5IH npeJJ.JiaraeT nporpaMMhI o6)"leHtt». no cne.D.YJOIUHM KacpeJJ.

paM: cptt3l1Ka 3JieMeHTapHbIX qacTHU, cptt3l1Ka aTOMHOro ».JJ,pa, ».JJ,epHbie 

MeTOJJ,bl B cptt3ttKe K0°HJJ,eHcttpoBaHHbIX cperi, cptt3ttKa B3aUMOJJ,eiicTBH51 qacTUU 

Bb!COKIIX ::rnepmii, TeXHU1IeCKa». cptt3ttKa II paJJ.ttaUHOHHa». 6uonorm1. 

OcHOBHLIMH 6aJOBLIMH ycTauoBKaMn OH»H ».BJI».IOTc». coJJJ.aHHhiii B. 

nocneJJ,Hlle fOJJ,bl CBepxnpOBOJJ,».IUHH ycKopttTeJib pen».THBHCTCKHX ».JJ,ep -

H}'KJIOTp0H, ycKopUTenu T».)Kem1x uoHOB Y-400, Y-400M, Y-200, ttMnymc

Hhlii peaKTOp Ha 6bICTpbIX HeiiTpoHax HEP-2, CllHXpO!pa30TpOH - yc

K0pttTeJih npoTOHOB II JierKUX ».JJ,ep Ha 3HepmIO 10 f3B, ClIHXp0UllKJIOTpOH 

- ycKbpttTen1, npoT0HOB Ha 3HeprnIO 680 M::iB u HeiiTpOHHhIH 6ycTep 

HEP-30. 

fiepcneKTHBY lpYffJJ,aMeHTaJILHLIX HCCJie,I{OBaHHH onpeJJ,eJI».eT BbinOJIH».

eMa». B OH5IH nporpaMMa coJJJ,aHtt». coBpeMeHHhIX 6a30BhIX ycTaHOBOK. B 

1994 roJJ.y Ha11anac1, peanmauu». npoeKTa HPEH - Bh1coKonoT011Horo 

llM0YJibCHOro llCT01IHHKa pe30HaHCHblX HeiiTpOHOB. 

Pa3pa6aTbIBaIOTC51 npoeKTbl HaKOllllTeJibH0ro KOMOJieKca T».)KeJihIX HOHOB 

K4-KIO, npeJJ.HaJHa11eHHoro JJ.JI». non)"leHtt». npeumuoHHhIX Il)"IKOB 

CTa6ttJibHblX II 3K30Tll1IeCKllX ».JJ,ep, a TaK)Ke c--c-cpa6pttKll - KOMnneKca 

3JieKTpOH-Il03ttTpOHHOro KOJIJiaiiJJ,epa C YflUBepcanbHbIM JJ,e-reKTOpOM. 

Cero~uJI 06'Le.!{11ueuu1,1ii uucTHTYT urpaeT K1II01IeByIO pon1, B KO

OpJJ.ttHauutt llCCJieJJ,oBaHttii, npOBO,I{llMblX )"leHbIMll 18 CTpaH-)"laCTHHU 

OH5IH, u umpoKoro Ha)"IHOro COTPYJJ.Htt11ecTBa ttHCTHTJTOB 3TttX cTpaH c 

BeJJ.yIUHMll cptt3U1IeCKllMll ueHTPaMll Mttpa II Me)KJJ.yHapOJJ.HblMH opraHtt-
3auum,m. 

OH5IH npoJJ.OJI)KaeT pa3BttBaThC51 KaK KpynH1,1ii MHoronnaH0B1,1ii Me)KJJ.y

HapoJJ.tthlii Ha)"IHbIH ueHTp, B KOTOpOM llHTerpupoBaHbl cpyHJJ.aMeHTaJibHhie 

llCCJieJJ,oBaHtt51 B o6naCTll COBpeMeHHOH ».JJ,epttoii cptt3l1Kll, pa3pa60TKll H 

npttMetteHH51 HOBeiiwttx TexHonomii tt yHttBepcuTeTcKoe o6paJoBatttte B 

C0OTBeTCTBYIOIUHX o6nacrnx 3HaHttii. 

15 



Hirn:O llOAudox 
;i1qHdO.LlldOgllU 





na6opaTop111S1 TeopeT1111.1ecKOM 
<1>111a111K111 IIIM. H. H. 6oront06oea 

A111peKTop - aKaAeMIIIK PAH A.B.W111pKOB 

Tenecpott: (7-09621) 65-400 
QlaKc: (7-09621) 65-084 
TeJ)eKc: 911621 DUBNA SU 
E-mail: nadine@th-head .jinr .dubna.su 

TeMaTHKa lICCJie}J.OBaHllll q:>ll3lIKOB-TeopeTlIKOB na6opaTOpllll cpopMll

pOBaJiaCh no}]. BJilIHHlleM pa6oT Bhl}J.aJOmlIXCH yqeHhIX - ,D..11.EJIOXlIHUeBa, 

H.H.Eoromo6oBa, M.A.MapKoBa. B HaCToHmee BpeMH TeopeTHqecKHe Hccne

}J.OBaHHH Be}J.yrCH no CJie}J.)'IOIUlIM OCHOBHhIM HanpaBJieHHHM: 

• KBaHTOBM TeOplIH nOJIH lI 3JieMeHTapHhIX qaCTllU, 

• MaTeMan1qeCKM q:Jll3l1Ka, 

• Teop1rn aTOMHOfO H}J.pa lI H}J.epHhIX peaKUllll, 

• peJIHTlIBlICTCKM H}J.epHM q:Jll3l1Ka, 

• TeOplIH KOH}J.eHCllpOBaHHhIX cpe}J.. 

B llITaTe na6opaTOpllll 6onee 100 cneullaJilICTOB ll3 CTpaH-yqacTHlIU 

1-iHCTllTyra. YqeHhie ll3 }J.pyrnx ueHTpOB pa60TalOT 3}].eCh no KOHTpaKTaM lIJill . 

nplle3)KaJOT C KpaTKocpoqHh!Mll Bll3lITaMll. Hx nplIBJieKaeT B03MO)KHOCTh 

yqaCTBOBaTh B pa6oTe noCTOHHHO }J.eiicTB)'IOIUlIX TeMaTllqeCKlIX ceMlIHapoB, 

o6meHlle c KBaJillqJlIUllpOBaHHh!Mll cneUllaJilICTaMll, a TaK)Ke . xopoume yc

JIOBlIH }].JIB pa60Thl, B qaCTHOCTll Bh!COKM OCHameHHOCTh na6opaTOpllll 

nepcoHaJihHhlMll KOMnhJOTepaMll lI co6cTBeHHhlll BhJqlICJllITeJihHhiij ueHTp. 

OTJillqlITeJihHM qepTa }J.y6HeHCKlIX TeopeTlIKOB - coqeTaHlle q:>ll3ll

qecKllX ll.l~eii lI CTporoCTll MaTeMaTllqecKoro lICCJie}J.OBaHlIH. 

B ccpepy lIHTepecoB TeopeTlIKOB BXO}J.HT npaKTllqecKll BCe COBpeMeHHhie 

. pa3}].eJihl KBaHTOBOH Teopuu noneii H 'laCTHU, Teopuu q>yH}J.aMeHTaJILHLIX 
B3aH!',fO}J.eiicrnuii. llfapoKo npmHaHhI nonyqeHHhie B IlT<l> pe3yJihTaThI no·· 

Teopllll nepeHOpMllpOBOK lI MeTO}J.Y peHOpMrpynnhI, }J.lICnepclIOHHhlM COOT

HOllleHlIHM, KBapKOBhlM MO}J.eJIHM lI cneKTpOCKOnllll aApOHOB, TeOpllll cy

nepClIMMeTpllll, KBaHTOBOH. XpOMO}J.lIHaMlIKe lI TeOpllll !:lJleKTpOCJia6bIX 

B3alIMO}J.eiicTBllll. 3}].eCh BhirrOJIHeHhl pa60Thl no BhlBO}J.Y KBa3llnOTeHUllaJih

HhlX ypaBHeHllll ll lIX npHMeHeHlIIO KO MHOfllM 3a_uaqaM <pll3l1Kll qaCTHU; }J.aHa 

nocne}J.OBaTeJihHM qJOPMYJillpOBKa KBaHTOBOH TeOpllll nOJIH C <pyH}J.aMeHTaJih-. 
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HOH }J.JIHHoii, onllpaIOIUMCH Ha o6o6meHHhiii npllttUHn KaJIH6poBoqHoii 

HHBapIIaHTHOCTll; Be}J.yrCH lICGJie}J.0BaHlIH no TeopIIll HeJIIIHettHhlX ypaBHeHlIH 

II TeOpIIII CTpyH, no TOnonorIIqecKlIM TeOpHHM II HOBhIM KBaHTOBhlM 

ClIMMeTpIIHM. 

TeopeTHKll yqac:rny10T B qiopMllpOBaHlIII <pIIJllqecKlIX nporpaMM, o6pa-

6oTKe II IIHTepnpeTaUIIll }J.aHHhlX 3KCnepHMeHTOB Ha KpynHeHllllIX ycKO

plITeJIHX. BHeCeHhl. OpllrllHaJihHhie npe}J.JIO)KeHHH no ll3)"IeHlIIO CBOHCTB 

tteiiTplIHO, CTPYKTYPHhIX <pyHKUHii aAPOHOB II H}J.ep, noIIcKy 3K30TIIqecKIIX 

MYJlhTIIKBapKOBhlX II m6pII}J.HhIX COCTOHHIIH, }J.ll6apIIOHOB; Be}J.yrCH pacqeThl 

paAIIaulIOHHhIX nonpaBOK B 3JieKTpocna6hIX npoueccax, C pa3JillqHhIX TOqeK 

3peHIIH paccMaTpIIBaJOTCH cnIIHOBhie HBJieHIIH npll Bh!COKIIX 3HeprnHX. Tipo

}J.QJI)KaJOTCH pa6oThl no peJIHTIIBIICTCKOll TeOpIIII CBH3aHHhIX COCTOHHllll II 

pe3oHaHCOB, cneKTpOCKOnIIII a}J.pOHOB B paMKax KBapKOBOii MO}J.eJIII II 3<p

cpeKTIIBHhIX KllpaJihHhIX narpaH)KIIaHOB, no <peHOMeHOJiornqeCKIIM MO}J.eJIHM 

Hll3K03HepreTIIqecKoii aApOHHOii <pII3IIKll lI MHO)KeCTBeHHOro pO)K}J.eHHH 

qaCTIIU. Pa3BIIBaJOTCH H0Bhie MeTO}J.hl npIIMeHeHIIH KBaHTOBOii xpoMO}J.lIHa

MIIKll K npoueccaM C a,npoHaMII II qJOTOHaMII C yqeTOM cnIIHa II Mace KBapKOB. 

HapH}J.Y C 3TIIM lICCJie}J.yJOTCH caMbie o6mIIe BOnpOChl nocTpoeHHH pacumpeH

HblX TeOpIIii cynepCIIMMeTpIIII II rpaBlITaUIIII, Bb!XO}J.a 3a paMKll CTaH}J.apTHOll 

MO}J.eJIII, pa3pa6aTbIBalOTCH HenepTyp6aTlIBHhle MeTO}J.bl B KBaHTOBOll TeOpIIII 

nOJrn, HaqaTh! pa60Thl no KBaHTOBOH rpaBIITaUIIll lI KOCMOJIOrllll . 

TiepBoHaqaJihHbitt IIMnymc pa6oTaM no Teopuu H/lpa B IlT<l> 6hIJI }J.aH 

octtoBononara10mIIMII pa6oTaMII H.H.Eoron106osa no TeopIIll cBepxnpo

B0}J.IIMOCTII. C03}].aHHhie HM MeTO}J.hl 6hIJill ycneIIIHO IICnOJih30BaHbl }J.JIH 

n0CTPOeHHH MIIKpOCKOnHqecKoii TeopIIII H}J.pa, pa3BIITIIe KOTOpoii II ceiiqac 

51BJI5leTCH Ba)KHOH COCTaBHOll qaCThlO lICCJie}J.OBaHlIH }J.y6tteHCKIIX TeopeTIIKOB. 

11M Y}J.aJIOCh nOH51Th CJIO)KHYIO KapTIIHY Hll3KOJie)KamIIx COCTOHHllll }J.e

cpopMllpOBaHHhlX aTOMHhlX H}J.ep, BHeCTll cymecTBeHHhlH BKJla}J. B TeOpIIIO 

51)],epHbIX KOJie6aHIIll II BpameHIIH, B TeopII!O }J.eJieHlIH, 3aJIO)KlITh cpyH)],aMeHT 

ll3BeCTHOH MO)],eJIII B3alIMO}J.eiicrny10m1Ix 6o30HOB. B na6opaTopIIll CJIO)KII

JllICh CBOII OpllrllHaJihHble HanpaBJieHHH lICCJie}J.oBaHIIH MaJioqaCTllqHblX 

CllCTeM II CBH3aHHbIX C HIIMII BOnpOCOB MaTeMaTllqecKoii lpll3l1Kll . 

B nocJie}J.HIIe rO}J.bl IIHTepeCbl TeopeTIIKOB-H}J.epmIIKOB CMeCTIIJIIICh B 

o6naCTb H}J.epHbIX COCTOHHIIH npII 3KCTpeMaJihHhIX 3HaqeHHHX yrnosoro 

M0MeHTa, }J.ecpopMauIIll, 3HepmII B036~eHIIH. 3)1,eCh MIIKpOCKOnHqecKIIe 

MO)],eJIH CMeHHIOT <peHoMeHOJIOrnqecKIIe, C03)],aBaH e}J.IIH)'IO KapTIIHY H}J.epHhlX 

rrpoueccoB, B TOM qllcJie lI B HerrpephIBHOM cneKTpe COCTOHHllll. BeAyrCH 

pa3pa60TKII MexaHll3MOB H}J.epHbIX peaKUIIH. B HIIX IICnOJih3YIOTCH MeTO}J.bl 

CllJibHOH CBH3ll KaHaJIOB, )"IlIThIBaJOIUHe 0)1,HO- II MHOfOCTyneHqaTbie npo-

~;™ r T nm,.. ,r rr • ::m -~;ra:ti=$;:;~~-- :a:m""-::m 
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Y'!aCTIHIKH cosewaHHll !pHJHKOB-TeopeTHKOB no nporpaMMe 

«feiiJett6epr - Jlan,11ay» Ha nporynKe B OKpCCTHOCTllX .lly6HLI 

MelK,IJ.yttapo,11HblH CHMnOJHYM «Eoromo60BCKHe 'ITCHHll» 



Harrno-opramnal.(HOHHblH CeMHHap 

Il0A pyK0B0ACTB0M AHpeKTopa nT<ll aJ<:aAeMHKa ,[(.B.lllHpKOBa 

Y'laCTHHKH 0611.(eHHCTHTyrCKOro CeMHHapa 

naMllTH nepsoro AHpeKT0pa OIUIH .[( .H .EnoxHHl.leBa 
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uecCbl, KIIHeTIIqecKIIe ypaBHeHII.8, MO,nen11 BHJTPil.8,LlepHbIX KaCKa,LIOB. Eonb
rnoe BHI1MaH11e y,nen.HeTC.8 11ccne,noBaHII.8M B3aIIMO,LlerrcTBil.8 qacTIIU II .H,nep C 

.H,npaMII. 3To Bbl3BaHO IIHTpIIryIDlll;IIMII BOIIpocaMII, CB.83aHHbIMII He TOnbKO . 

C rrpO.HBneHIIeM crreump11qecKOH KOnneKTIIBII3aUIIII II 3K30TIIKOH HYKnOHHb!X 

COCTO.HHIIH, HO II C ponb!O Me30HHbIX II KBapKOBb!X KOMIIOHeHT .H,nep B 

pa3n11qHbIX rrpoueccax, a TaK)Ke C TeopeT11qecKIIM aHanII30M B03MO)KHblX 

cpa30BbIX rrepexo,noB B .H,nepHOM Bell]:ecrne II xapaKTepa c11man0B 06 11x 

rrpo.HBneHIIII. 

Ilo 11H11u11amBe H.H.Eoron1060Ba B na6opaTOp1111 110.HBIInacb HOBM 

HayqHM rrpo6neMaTIIKa, CB.83aHHa.8 C pa3BIITIIeM MeTO,LIOB CTaTHCTH'IeCKOH 

MexaHHKH. B 3TOH o6nacTII Be,LIJTC.8 pa60Tbl 110 OIIIICaHIIIO CTaTIICTIIqecKIIX 

CIICTeM II 11p11MeHeHIIIO CTaTIICTIIqecKIIX MeTO,LIOB ,Lln.8 myqeHII.8 CBOHCTB KOH

,neHCIIpOBaHHb!X cpe.n II .8,LlepHOH MaTep1111. Ha rrporn)KeHIIII p.H,na neT B na6opa

TOpIIII myqaJOTC.8 MO,nenII, rrpe,nHaJHaqeHHbie ,Lln.8 OIIIICaHII.8 paBHOBeCHb!X II 

HepaBHOBeCHbl)( <:pa30Bb!X rrepexo,noB, pa3pa6aTbIBaJOTC.8 MeTO,Llbl 11ccne.noBaHII.8 

CBOHCTB KpIICTannOB, )KII,LIKOCTeH, MameTIIKOB, cemeT03neK1J)IIKOB II CBepx

. rrpoBO,LIHIIKOB. B nT<I> rrpe,nnO)KeHbl HOBble MO,nenII ,nn.H ofu.HCHeHII.8 .HBneHIIll 

CBepxTeKyqecTII II CBepxrrpOBO,LIIIMOCTII, 1103B0n.HIOlll;IIe 11ccne,noBaTb 11p11po,ny 

Bb!COKOTeMrrepaTypHOH CBepxrrpOBO,LIIIMOCTII, pa3B11Tbl MeTO,Llbl m,anma HepaB

HOBeCHblX g>aJOBblX rrepexo,noB, KOrepeHTHblX .HBneHIIH, B03HIIKaIOrn;IIX 11p11 

B3aHMO,neHCTBIIII 3neKTpoMarHIITHb!X BOflH C KOH,neHCIIpOBaHHbIMII cpe,naMII. 

Ba)KHa.8 qacTb ,ne.HTenbHOCTII na6opaTOpIIH CB.83aHa C Me,K,nyuapo_,nHblM 

C0TpyJ{HH'IeCTB0M. 3To He TOflbKO yqacTIIe B opraHmau1111 II pa6oTe KOH<:pe

peHUIIH, CIIMII03IIYMOB, COBern;aHIIH, HO Il rrpoBe,neHIIe COBMeCTHb!X 11ccne,no

BaHIIH C yqeHb!MII MHOrIIX CTpaH. YcrrellIHO pa3BIIBaeTC.8 IIHHUIIIIpoBaHHa.8 B 

1991 ro,ny TeopeTIIKaMII }l:y6Hbl II fepMaHIIII nporpaMMa «feH3eH6epr -

llaH,nay» no Teope.TuqecKow cp11311Ke. B paMKax nporpaMMbI J)!(e ony6nuKo

BaHo OKOflO CTa COBMeCTHbIX pa6oT, peryn.HpHO npoBO,LI.HTC.8 pa6oq11e COBe

maHII.8, peanII30BaHa CIICTeMa rpaHTOB - COBMeCTHb!X npoeKTOB, 

OT611paeMblX Ha KOHKypCHOH OCHOBe YnpaBmIIOlll;IIM KOMIITeTOM, B COCTaB 

KOTOporo BXO,LI.HT yqeHbie 113 }l:y6Hbl II fepMaHIIII. }l:ettCTBYIOT cornarneHII.8 

Me)K,Lly nT<I> 11 MUT<I> (Tp11ecT), ttayqm1M11 ueHTpaMII l1Tan1111, <I>pattu1111. 

feorpa<:pll.8 c01py,ntt~ecrna na6oparop11n pacrn11p.HeTC.H c KroK,nbIM ro,noM. 

MO)KHO C JBepeHHOCTb!O CKaJaTb, qTo ,nn.H CTpatt-yqacTHHU HHCTIITJTa 

llT<I> .HB11nacb no,nnnttttorr KYJH11uerr Ka,npoB B o6nacTn TeopeTnqecKorr 

cpn3nKn. Mttome BII.LIHble TeopeTnKH, oco6ettno m pecny6nnK 6brnrnero 

CCCP, npoxo,n11nn cTa)K11poBKY, ,nonroe BpeM.H pa60Tan11 B CTeHax na6opa

Topun. H cerrqac 6onhrnOe Bnm.rnHne y,nen.HeTc.H no,nroTOBKe II npHBneqeHHJO 

K pa6oTe MOflO,LlblX yqeHbIX. C 3TOH uenb!O 1Ip0B0,Ll.8TC.8 llIKOflbl ,nn.H CTy,neHTOB, 

~~~~~~~~~~~~~1$1::m~ 
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acn11paHTOB II MOflO,Llb!X cneu11anHCTOB. B nocne,nnne fO,Llbl TaKile lIIKOflbl 

crnnII Me)K,LlyHapo,nHbIMII. 

}l:n.H na6opaTOpnu xapaKTepao yqacme B no,nroTOBKe nporpaMM 3KC

rrepHMeHTanbHbIX uccne,noBaHIIH HHCTIITJTa, TeopeTilqecKIIH aHanil3 rrony

qeHHblX pe3ynbTaTOB. CoTpy,nHIIKII Be.LIYT 6omrny10 ttayqHo-opraHII3aUIIOH

HyJ0 pa6oTy B COCTaBe pJKOBO,LI.Hlll;IIX opraHOB HHCTIITYTa, r,ne KBanII<:pIIUIIPO

BaHHOe MHeHIIe TeopeTIII(OB neo6xo,nHMO ,Lln.8 Bb1pa60TKII 06me11HCTIITJTCKOH 

nayqnorr 11on11THKII. 

~~-=¼~Jl~~.,.~~~~ 
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na6opaTop11si 
BblCOKMX 3Hepr1111 

,IJ.1ttpe1<Top - aKa,QeMltlK PAH A.M.EaitAltlH 

Tene<!)oH: (7-09621.J 62-276 
(t)aKc: (7-095) 975-23-81 
TeneKc: 91162f DUBNA SU 

• E-mail: baldin@lhe20.jinr. dubna.su 

Ocuouy uayquoii nporpaMMLI Ra6opaTOp1m BbIC0Kux :meprnii B uacTO- · 

HII(ee BpeM5I COCTaBJIHIOT llCCJie,ll0BattnH B3allM0.lleiicTBuii peJIHTUBUCTCKUX · 

H,llep. 3KcnepnMeHTbl Hauenettbl Ha Il0llCK u myqeuue KBapK-fJIIO0HHbIX , 

CTeneueii CBOOO,llbl B H.llpax ll CilllH0BbIX 3q>q>eKTOB Ha Il)"IKax YCK0pllTeJib

HOro KOMnJieKca. cuuxpoq>aJOTpou - HYKJI0Tpou (pnc. l) u .upymx ycKopme

neii B UEPH (SPS, LHC), CaKJie (SATURNE), EpJKXeiiBettcKoii uaunottanb- ., 
uoii na6opaTOpnu (RHIC). · 

B 1993 r. B fl~6opaTOpuu Bb!C0KUX 3Hepmii )3Be,lleH B ,llettCTBUe nepBbIH 

cneuuanmupoBaHHbIH CBepxnp0B0,llHII(UH YCK0pHTeJib H,llep Ha BbIC0KHe 

3Hepmu HYKJIOTpOH. Ott Il03B0JIUT Il0JI)"IaTb Ily<!KH peJIHTllBHCTCKHX H,llep ll 

MHOf03apH,llHb!X llOHOB C 3Hepmeii ,ll0 6 r3B/HyKJioH. Ha H0B0M YCK0pIITene 

JannattupoBaua umpOKaH nporpaMMa ifccne.uoBaHuii, 0CH0BHbIM uanpaB

neuneM KOTOpbIX HBJIHeTcH BJyqeuue oco6euuocTeii aT0MHbIX H.Uep, BbIBO

.llHII(nx 3a PaMKU npOTOH-HeiiTpOHHOii M0,lleJiu H,llpa, ll Il0CTpoeuue q>mnqe

CKOii KapTUHbl H,llepuoii MaTepuu Ha H3b!Ke KBapK0B H fJIIO0H0B. Haqano 3TUM 

llCCJie,llOBattnHM ObIJIO IlOJIO)l(eHo B 1971 r. Ha .uy6HeHCKOM cnuxpocpa3oTpo

He, Koma BnepBbie OblJIU Il0JI)"IeHbl Il)"IKU peJIHTUBHCTCKUX .ueiiTp0HOB. 

BBO,ll B .ueiicTBue HYKJIOTpoua HBJIHeTCH KpynHb!M HayqH0-TexunqecKnM ' 

.uocTu)l(euneM KonneKTBBa RB3. Ott nMeeT Ba)l(tteiiwee 3Haqeuue wrn 
pa3BUTUH llCCJie,llOBaTeJibCKOii 6a3bl )"IeHb!X ll3 CTpatt-yqacTHUU OIUill. 

Cnuxpoq>aJoTpott - 3HaMeHUTbiii ycKopnTeJib - no-npe)l(tteMy npnBJie

KaeT qJll3HKOB Bcero . Mnpa, 3aUHTepecoBattHbIX B pa6oTe Ha Ily<!Kax 

peJIHTUBllCTCKUX H,llep 'n Il01IHpll30BaHHb!X .ueiiTpOHOB. AKTUBHM pa6oTa Ha 

Ily<!Kax CTapoii MalliUHbl Il03B0JIUT coxpattUTb CJI0)l(UBWeecH coo6mecTBo 

q>H3llKOB ll Pa3BUTbie 3KcnepnMeHTaJibHb!e YCTaH0BKH K M0MeHTy Il0JIHoro 

BBo.ua B .ueiicTBue HYKJIOTpoua. Ilpu TaK0M nnaattoM nepexo,lle noTeuuuan 

HOBOro ycKopnTeJIH 6y.ueT llCil0Jib30BaH ,llJIH llCCJie,ll0Battuii C CaMoro Haqana. 
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KJI0TP0H 

Pnc.1. CxeMa ycK0pHTCJlbH0I'O K0MIUICKCa CHHXpO!paJOTpOH - HYKJlOTp0H tt pacnOJI0JKCHHC 

0CH0BHblX ucnepHMCHT0B 

YcKopmeJILHLiii KOMIIJleKc cnuxpocpa3oTpou - HYKJIOTpou. CoJ.uau

Hbiii B K0HUe 50-x f0,ll0B KaK ycKopnTeJib npoTOH0B Ha 3Heprmo 10 f3B, 

CUHxpoq>aJOTpOH npeTepnen KaqecTBeHHbie U3MeHeHBH ll npeBpaTUJICH B 

ycKopuTeJib peml.TUBBCTCKUX H,llep. Bro1rneiiwue 3Tanbl Ha 3T0M nyrn: 

• C03)],attne H0BbIX UCTQqHUK0B U0H0B - 3JieKTp0HH0-Jiy<IeBoro, Jia3epHoro, 

nom1pU30BaHHbIX )].ettTpOHOB; 

• C0BepweHCTB0Battlle CllCTeMbl llH)KeKUllll nyqKa B K0JibU0 CUHXpocpa30T

poua, saKY)'Ma B K0JibUe " CUCTeMbl Me,llJieHH0ro BblB0)].a; 

• C03)],attne " pa3BUTUe Macuna6Hb1X 3KCnepnMeHTaJibHblX 30H BbIBe)],eHHblX 

H,llepttbIX Ily<!K0B BbICOKOH llHTeHCUBH0CTU. 

B HaCT0HII(ee speMH cuuxpocpaJOTpOH Il03B0JIHeT nonyqaTb Ily<!Kll H)].ep 

c nMnynhcOM OT 0,3 )].0 4,5A f3B OT )].eiiTpOHOB c nttTeHcBBHocTbIO 1012 B 

UBKJie "· npu Il0CTeneHH0M CHU)l(eHHH llHTeHCHBH0CTll, )],0 cepbl - 103• 

YHBKaJibHblMll HBJIHIOTCH Il)"IKU Il0JIHpll30BaHHblX ll BbICTpoeHHblX )],eiiTpo-

H0B, llHTe~CUBHOCTb K0T0pbIX )],0CTUraeT senuquHbl 5. 109 npu CTeneHU 

nonHpmauuu 0,45. 

B 1987 r. B RB3 uaqanocb coopJ)Kettne HYKJI0Tpoua - cneuuannJn

poBauuoro csepxnposo,llSII.Qero ycKopnTem1 H,llep Ha 3Heprmo 6 f3B/ttyKJioH, 

~w r £;/<I -~ ~~~~~~~~~ 
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YcKOpHTeJJb peJJllTHBHCTCKHX 

H nom1pH30BaHHblX llllep -

CHHXpOQ)ll30TPOH 

MHOroKaHanbHblii ra:iOBblii 'IepeHKOBCKHii 

c\JeT\JHK ycTaHOBKH C<I>EPA 

KpHOreHHblH KOMnJJeKC )t)lll 3KCnnyaTaUIIH cuepxnpOBOlllllllHX CHCTeM HyKJIOTpOHa 

HOBblH ycKOpHTeJlb )ly6Hbl - HYKJJOTpOH 



KOTOpbiii II03BOJIIIT IIOJl)"IIITb IIHTeHCIIBHhie Il)"IKII .ll.[(ep T.ll)KeJiblX 3JieMeHTOB 

(OKOJIO 107
.ll.[(ep B U:IIKJie), TaKIIX KaK KpIIIITOH, BIICMyr, ypatt. 

KOJibU:O HOBOro ycKOpIITeJI.ll IIMeeT 11epm.1eTp 251 M II Bee OKOJIO 80 T. 

MarttIITHa.ll CIICTeMa CIIHXpOTpotta COCTOIIT II3 96 .[(IIIlOJlhHbIX MarHIITOB II 

64 KBa,npynoJibHbIX JIIIH3, KOTOpbie OXJia)K.[(aIOTC.ll )KII.[(KIIM .[(Byx<pa3Hh!M 

rerrIIeM. OcttoBy- KpIIoreHHOro KOMilJieKca COCTaBJI.l!IOT TPII O)KII)KIITeJI.ll TIImi 

KrY-1600/4,5 npOII3BO.[(IITeJibHOCTbIO 500 JI B qac. 

K KOHU:Y 1992 r. Komu:o HYKJIOTpotta 6blJIO norrttoCThIO co6patto B 

TeXHOJIOrn'leCKOM TOHHerre CIIHxpo<pa30TpOHa. OcHOBHOii Ja,naqeii B 1993 r. 

CTaJia pa6oTa no a,naIITaU:IIII ycKOpIITeJI.ll - CJIO)KHOro KpIIoreHHOro KOMil

JieKca - .[(Jl.ll pa60Tbl C BHyrpeHHIIM Il)"IKOM. ObIJIII norryqettbl ycTOH'lIIBa.ll 

U:IIpKyn.HU:II.ll II ycKopettIIe .[(eiiTpottoB II .ll.[(ep yrrrepo.[(a, II B ttatiarre 1994 r • 

Ha Hy-KJIOTpOHe Ha'IaTbl 3KcnepIIMeHTbl Ha BHyrpettHeii MIIIlleHII npII IIMilYJib

ce 3,5A f:.B/c. 

Cne.[(y-IOllleii Ba)Ktteiillleii 3a,naqeii rra6opaTOpIIII B nrratte pa3BIITII.ll yc

KOpIITeJihttoro KOMIIJieKCa .l!BJI.lleTC.ll C03.[(aHIIe CIICTeMbl Me.[(rreHHOro BblBO.[(a 

Il)"IKa II3 KaMepbl Hy-KJIOTpOHa. Toma Il)"IKII .ll.[(ep HOBOH MaIIIIIHbl CTattyr 

.[(OCTYIIHbl IlIIIpOKOMY Kpyry 3KCIIepIIMeHTaTOpOB. Crre.[(yeT IIO.[('lepKHYfb, 'ITO 

Bee BJIO)KeHII.ll B pa3BIITIIe CIICTeM IIH)KeKQIIII B CIIHXpO<paJOTpOH II CIICTeMbl 

KattarrOB BbIBe.[(eHHblX Il)"IKOB IlOJIHOCThIO 6y.nyr IICIIOJib30BaHbl npII pa6oTe 

Ha Hy-KJIOTpOHe. 

na6opaTOpII.ll BbICOKIIX 3Heprnii MO)KeT npe.[(JIO)KIITb .[(JI.ll IICilOJib30BaHH.ll 

B npIIKIIa,IJ;HhIX u:err.Hx KaK nyqKII .ll.[(ep, TaK II AOCTII)KettII.ll B KpIIorettttoii 

TeXHIIKe, B C03.[(aHIIII CBepxnpoBO.[(.lllllIIX CIICTeM, TeXHOJIOrHII CBepxrrry6oKo

ro BaKy-yMa, B TeXHIIKe MOlllHhIX O)KII)KIITerreii reJIII.ll. 

:3KcnepnMeunUILHble HCCJie.[(OB8HUB ua nyqKax PeJIBTHBHCTCKUX 

B.[(ep. CBoeo6pa3IIe .ll):(epttoii <pII3IIKII B o6JiaCTU 3Heprnii, r.[(e IIMilYJihCbl 

.ll.[(epHbIX KOHCTIIryettTOB nop.ll.[(Ka Macchi Hy-KJIOHa, B TOM, 'ITO CaMII a,npOHbl, 

.l!BJI.l!IOlllIIeC.ll COCTaBHbIMII qacrnMII .ll.[(pa, o6na,naIOT Bttyrpetttteii CTPYKTypoii. 

Ilo3TOMY <pyH.[(aMeHTaJibHbie BOIIpOCbl perr.l!TIIBIICTCKOii .ll.[(epttoii <pII3IIKII 

COCTO.l!T B CJie.[(y10meM: 

- B KaKOii CTeIIeHII .ll.[(pa Moryr 6bITb OilIICaHbl KaK a,npoHHbie (HYKJIOHHhie, 

Me30HHbie II T • .[(.) CIICTeMbl, 

- KaKOBa pOJib peJI.l!TIIBIICTCKIIX 3<p<peKTOB, . 

:-KaKIIM o6pa30M B .ll.[(pax npO.l!BJI.lleTC.ll KBapK-rJIIOOHHa.ll CTPYKTYPa a,npo

HOB, 

- KaKOBbl 3aKOHOMepHOCTU nepexo.[(a OT a,npOHHhIX K KBapK-rJIIOOHHhIM 

CTeneH.l!M CB060.[(bl B .ll.[(pax, 

~~~.at: ~ V -..'..i3£:U ~~4 
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AHOMAJIOH 

~ 
<pparMeHrau:1111 

~ rron11p1130BaHHhIX 
JJ.ernpottoB 

~ 

@) 
OonSip1130BaHHble 

HeflTE_OHhl 

POJKJJ.ett11e 
tJaCT11U: 
Ha3aJJ. 

HeHyKnOHHhle 

crerreHH cB060,!1,hl, 

CilJ1HOBbie 

3cpcpeKTbl 

~~IYHIIBepcanhHhlfi 
,IJ;J1CK uom1puJaIU10HHhlfi 

/ _ KanopuMeT 
~ 

Tion11p113an11otttta11 
--'► I Ml1ll!eHh 

HJyt1eH11e crpyKrypH 
SIJJ.pa np11 penS1r11-
BJ1CTCKJ1X 3Hepr1111x 

~~MACTTl1K 

~ 

PHc.2. 3KcnepHMCHTa.JlbHLIC ycTaHOBKH )t.Jlll H3)"1CHHll CTpyKTypbl nenrnx ll/lCP 

- KaKOBbl 3JieMeHTapHble 3aKOHhl, OCH0BaHHbie Ha aBT0MO.[(eJibHOM 110.[(X0.[(e, 

KOTOpbie cnoco6Hhl OilIICaTb aCIIMIITOTII'!eCKIIe 3aKOHOMepHOCTII nepe

XO.[(HOro pe)KIIMa. 

<l>ytt.[(aMeHTaJibHOe 3HatieHIIe IIMeIOT II BOIIpOCbl O B03MO)KHOCTII o6pa-

30BaHII.ll paBHOBeCHhIX KBa3IICTaQIIOHapHblX COCTO.l!HUii .ll.[(epttoii MaTepIIII: 

KBapK-rJIIOOHHOii IIJiaJMhl, nepeXO.[(OB TIIIIa «raJ - )KII.[(KOCTb» B Mpax, 

Li-.ll.[(ep II T.Il. 

B COOTBeTCTBIIII C 3TIIMII 3a,JJ,atiaMII Ha)"IHa.ll nporpaMMa na6opa,:opIIII 

OCHOBbIBaeTC.ll Ha .[(BYX B3aIIMO,AOIIOJIH.l!IOlllIIX ttanpaBJieHII.l!X: 1) II3yqettIIe 

CillIHOBblX 3cp<peKTOB U CTpyKTypbl JierKIIX .ll.[(ep Ha Me)KHy-KJIOHHhIX paccTO

.l!HII.l!X Mettee pa3Mepa Hy-KJIOHa (pIIc.2) u 2) II3yqettIIe MHO)KeCTBeHHbIX 

npou:eccoB B MPO-.ll.[(epHbIX coy.[(apeHII.l!X .[(Jl.ll IlOIICKa KOJIJieKTIIBHbIX, MHO

rottyKJIOHHblX :.cp<peKTOB B .ll.[(pax, <pa30BblX nepeXO.[(OB B .ll.[(epttoii MaTepuu 

(pIIc.3). 

3KcnepIIMeHTaJihHbie IICCJie.[(OBaHH.ll Be.[(YfC.ll Ha ycTattOBKaX, TIIIIII'!HbIX 

.l{Jl.ll <pU3II.KII Bb!C0KIIX 3Heprnii, opueHTIIpOBaHHbIX Ha HMIIYJibCHhiii aHaJIII3 

~ 
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fJ1EC C q:>EPA 
-~ · HnepHaH -£=3-u- I :3K30TOKa 

I ~I fHrrepHnpa I\ 
I ~-••P•I ~ 

MeJoHHHe ~ 
peJoHaHChI ~ 

IlonHoe paJpy- -------

Jll~HHe HAep / / 
KopotKo-C J1 Q d ;urnynme 

/ _ ttaCTH bI 

~ ...>i. ~Hrepq>epeH-
.._ UHOHHHe 

:3(l)_<p_e KTH 

le c,.1/fl'O't cp A3A 

![ZJ ~ 
/

1

; ·---··n,ne>T / 

@ _ C<pE~A 

~ •-~ YJKH / ,,.,..·~---,'.lf:i=' 
pe,onauoa. .~·-·-

IlonHpHJa-1/ Q 
UHOHHhie 11 C J1 
:3q>q>eKThI 

Pnc.3. YcTaHOBKH ~ll HCC/le)IOBaHHii ll.IlpO-ll)lepHblX coy.I1apeHttii B reOMeTptttt, MH3KOii K nonHOMY 

TenecHOMY yrny 

u H)J.eHTmpuKaumo BTOpuqHblX qacTHU s o6naCTH :meprnii OT 100 MsB no 

HeCKOJibKHX fsB. Ilptt 3TOM pa6oTa seneTCSI KaK B paMKax nettCTB)'IOlll.HX 

Konna6opauuii, TaKH~ KaK C<l>EPA, Anh<l>A, AHOMAnOH, s K0T0ph1x 

o6'he)J.HHSIIOIIJ.YIO ocHoBy cocTaBJISIIOT C0TPY.D.HHKH OIUH1, TaK u B caM0CT0-

siTeJihH0 pa60TaIOIIJ.HX rpynnax HJ npyrnx <pHJHqecKHX ueHTp0B. nB'.3 -

0TKpb!TaSI na6opaTOpHS!, u e)J.HHCTBeHHblM ycnostteM MS! HCil0JibJ0BaHHSI ee 

ycKopttTeJibHOH " 3KCnepttMeHTaJibHOH 6aJhl SIBJIS!eTCSI ono6peHue npeJIJio

:iKeHHbIX 3KCnepuMeHT0B YqeHblM C0BeT0M O'IUII1. 

W}' >.»: ~~~~~~ 
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na6opaTop"1st 
csepXBblCOK"1X 3Hepr"1~ 

A1-1peKTop - npocpeccop III.A.Cas1-1H 

Tene<1>ott: (7-09621) 62-054 
ct>aKc: (7-09621) 65-767 
TeneKC: 911621 DUBNA SU 
E-mail: savin.@lshel.jinr.dubna.su 

na6oparnpusi csepXBbIC0KHX 3Hepmii COJ)J.aHa C ueJiblO K0HUeHTpauuu 

YCHJIHH H pecypcoB MS! nposeneHHSI 3KcnepttMeHTaJibHbIX HCCJie)J.OBaHHH B 

o6nacTH <pHJHKH 3JieMeHTapHbIX qaCTHU. 

OcHoBHh1e HanpasneH11si ne»TeJihHocm TICB'.3: 

-3KCnepuMeHTbl s' o6nacTH <pll3HKH qacmu Ha ycKopHTeJISIX Y-70 l1<l>B3 

11 SPS UEPH 11 nonroT0BKa 3KcnepJIMeHT0B Ha ycKopJITensix YHK-600, 

LHC, HERA, RHIC; 

- pa3pa60TKa, C0J)J.aHJie JI JICCJie)J.0BaHJie neTeKT0p0B qacTJIU; 

- pa3pa6oTKa, COJ)J.aHJie JI JICCJie)J.0BaHJie paJJIJiqHblX CJICTeM ycK0pJITeneii. 

3KcnepuMeHTaJILHaJI 6aJa u nporpaMMa uccne,11;oeauuu JICB3 Ha 

ycKopHTeJie Y-70 H<l>B3. Ha nyqKax ycKopJITensi Y-70 npoB0MTCSI pa6oThI 

Ha qeTbipex ycTaH0BKax; cneKTpoMeTpe c sepnmHHbIM .n.eTeKTopoM (CB.[{), 

MarHJITH0M HCKpoB0M cneKTpoMeTpe-2 (Ml1C-2, npoeKT MAC), 3KCqAPM 

" K0~IlJieKce MeqeHbIX HettTpJIHO (KMH). 

:U:enL sKcnepuMeHTa CB)]; - JiccnenosaHJie npoueccos po)K)J.eHHSI 

qacTJIU C 0TKpblTblM oqapoBaHJieM B np0T0H-npoT0HHbIX BJaJIMO)J.ettCTBJISIX, 

onpe.n.eneHJie ceqeHJISI po)K)J.eHHSI oqaposaHHhIX "'.JaCTJIU B6JIJIJJI nopora. 

l1cnOJib3YIOTCSI nmpoKoaneprypHblH MarHJITHblH cneKTp0MeTp C pacnono:iKe

HJieM K00p.D.JIHaTHhIX neTeKTopos BHYTPJI JI BHe MarHJITa, npeUJIJHOHHhiii 

BepI.i.IJIHHhlii neTeKT0p (6bICTpOUJIPKYJIJipy10masi B0.D.0P0.D.HaSI IlYJblpbK0BaSI 

KaMepa) JI )J.eTeKT0pbl 3JieKTp0H0B JI <pOTOHOB. 3KcnepJIMeHT HaX0)J.JITCSI Ha 

CT~JIJI Ha6opa CTaTJICTHKJI JI aHanll3a JIH<pOpMaUJIJI. 

'.3KcnepnMeHT no npoeKry M)];C Il0CTaBJieH )J.JISI JICCJie)J.0BaHJISI 0CH0B

HblX xapaKTepJICTHK 6oJOHHblX peJoHaHC0B, pa)J.JiaJibHblX B036y)K)J.eHHH 60-

J0HHblX CJICTeM. JIJ JierKJIX KBapK0B, )J.H<ppaKUHOHHOii )J.HCC0UJiaUHJI IlJI0H0B. 

B HeM HCil0JibJyeTCSI MarHHTHblH JICKp0BOii cneKTpoMeTp C «)KHBOii» MH-
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llleHblO II3 nonynpoBO.!{HIIKOBblX .neTeKTOpOB. 11,neT o6pa60TKa II aHaITII3 

3KCnepHMeHTaITbHOfO. MaTepIIana. 

I(eJIL 3KCnepnMeHTa 3KCqAPM ..:_ nOIICK 3K30THqecKHX COCTQ}IHIIii, 

co CTpaHHblMII KBapKaMII H IICCJie,noBaHIIe npouecCOB pO)K)]:eHII}I II pacna,na 

qacTIIl(, co,nep)Kall(HX T}l)KeITbJe KBapKII. 11.neT Ha6op CTaTIICTHKII, aHanll3 

HHCpOpMal(HH. 

I(en1, 3KcnepuMeHTa KMH - IIJyqeHne my6oKoHeynpymx B3alIMO

,neiicTBIIii HeiiTpIIHO II npoBepKa YHIIBepcanbHOCTII cna6bIX B3aIIMO,neiicTBIIH 

C TOqHOCTblO .no HeCKOJlbKIIX npoueHTOB, nOHCK pe,nKHX co6bITIIii BO B3aIIMO

,neiicTBHII HeiiTplIHO, nOIICK CP-HapyllleHII}I B TpexqacTHqHbIX pacna.nax 

KaOHOB. Co3,naeTC51 nyqoK MeqeHbIX Ve- H Vµ-HeiiTpIIHO Ha OCHOBe BOCCTa-

HOBJieHH51 KIIHeMaTIIKII K°;3- H ~2-pacna,nOB, HCnOJib3YIOTC51 )KII.!{KOaprOHO

BbIH II MarHIITHhiii MIOOHHhiii cneKTPOMeTPhl ,nJI5I pernCTPaUIIII HeiiTPHHHbIX 

B3aHMOJ:(eHCTBIIH. 11,neT KOMnneKCHblH JanycK YCTaHOBKII, Ha6op CTaTIICTHKII. 

I(en1,10 3KcnepuMeHTa HEIITYH ,n:JIJI YHK 51BJI51eTc51 IIccne.noBaH1Ie 

nOJI}lp1I3al(HOHHblX 3cpcpeKTOB: aCIIMMeTplIII 3MIICCIIII a,npOHOB, qlOTOHOB, 

nenTOHOB, cnlIHOBbIX KoppeJI51l(IIH qacTIIl( B HaqanbHOM II KOHeqHOM COCTO

}IHII51X, II3yqeHIIe MexaHH3Ma nepe,naqn cnHHa, aCIIMMeTpIIII II napaMeTpa 

noBoporn cnIIHa B ynpyrnx II .nncppaKUIIOHHbIX npoueccax. 3KcnepnMeHT 

nnaH1IpyeTc51 Ha BHYTpeHHeM nyqKe YHK, 6y.!{YT IIcnonbJOBaHbI CTPYHHb1e 

nOJI51p1I30BaHHble BO,nopo,nHbie II ,neiiTepIIeBble MIIllleHH, C03,!{aBaeMble COBMe

CTHO c J1B3 II Mnq1IraHCKIIM YHIIBepcHTeTOM (CWA), pacqeTHM CBeTIIMOCTb 

- 10
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1
: Co3,naeTC51 annaparypa, IICilbITbIBalOTC51 Y3Jlbl Ha ,neiicTBy

lOll(IIX ycKopIITeJI51X. 

CoTpy;:i:uuqecTBo c I(EPH. Ha MIOOHHOM nyqKe SPS UEPH cpyHK

UHOHHpyeT ycTaHOBKa CMK (npoeKT NA-47), co3,naHHM npII yqacTIIII 

0115111 C ueJiblO npoBepKII npaBIIJI cyMM .!{Jl}I cnIIH-3aBHC51ll(IIX KBapKOBbIX 

CTPYKTypHbIX cpyHKUIIii npoTOHa II HeiiTpOHa, npoBepKII K:xn. YcTaHOBKa 

CMK - KJiaccnqecKIIii MarHIITHblii cneKTpOMeTp. B 0115111 ,nn51 CMK 

pa3pa60TaH II II3fOTOBJieH ,neTeKTOp MIOOHOB Ha OCHOBe .npeiicpOBblX Tpy6. 

0115111 yqacTByeT B C03,!{aHIIII non51pII30BaHHOii MHllleHII, nonyqeHHII II 

o6pa6oTKe ,!{aHHbIX O CnlIH-3aBIIC}lll(IIX CTPYKTYPHbIX cpyHKl(II51X .neiiTpoHa H 

HeiiTpoHa. 

B 3KcnepnMeHTe NA-48 Ha SPS UEPH nnaHnpyeTC}I nonyqHTb na1I6onee 

TOqHble .!{aHHble no nOIICKY «np}IMOro» CP-HapymeHH51 B pacna,nax KaOHOB. 

Ey.nYT IICnOJib30BaHbl MarHIITHblH cneKTpoMeTp II 3JieKTpOMarHHTHblH )K1I,!{KO

Kp1InTOHOBblii KanOpHMeTp, xapaKTepH3YIOll(HHC51 peKop,nHblMH napaMeTpaMII 

no pa3pellleHHIO; B C03,naHHII nocne,nHero npHHIIMaIOT yqaCTHe COTpy,nHIIKH 

JICB3. 

%:.~$ &Hi :.m>~~..:®£ · ®~:i:1~~~%.<~~<<':~ i~~mm:~ 
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Y11acTue B npoeKTax ATLAS u CMS ua LHC. Uenb 0601Ix npoeKTOB 

- C03,naHIIe YffIIBepcanbHblX J:{eTeKTOpOB, opHeHTIIpOBaHHblX Ha UIHpOKIIH 

cneKTp 3a_naq COBpeMeHHOH qlll3IIKII: nOIICK XIIITc-qacTIIl(, ll3MepeHIIe l\taCCbl 

II II3yqeHHe pacna,nOB t-KBapKa, II3MepeHIIe CP-HapYllla!Oll(IIX 3cpcpeKTOB B 

pacna,nax B-Me30HOB, 3KCnepnMeHTanbHbie IICCJie)J.OBaHII}I B o6naCTII cy

nepCIIMMeTpHII, nOIICK _HOBbIX BeKTOpHbIX 6o30HOB. 

KoJIJia6opauuJI ATLAS npeMaraeT coJ)J.aTb )J.eTeKTop o6mero Ha3Ha

qeHII}I. JICB3 yqacTByeT B ero pa3pa6oTKe II nnaHnpyeT yqacnre B COJiJ.aHIIII 

a.npoHHblX )KII)J.KOaproHOBOfO II Cl(IIHTHJIJl}ll(HOHHOfO KanopmrnTpOB, )J.eTeK-. 

TOpOB BHYTpeHHero TpeKKepa, a, TaK)Ke nyqKOBblX )J.eTeKTOpOB MIOOHHOH 

CIICTeMbl. 

KoJIJia6opauuJI CMS npe)J.nonaraeT coJ)J.aTb )J.eTeKTop o6mero HaJHa

qeHII51 Ha OCHOBe KOMnaKTHOfO MIOOHHOfO coneHOH)J.a C noneM 4 Tn. 

OCHOBHbie HanpaBJieHII51 yqaCTII}I nCB3 B 3TOM npoeKTe: 

- pa3pa60TKa npe)J.JIHBHeBoro )J.eTeKTOpa sneKTpOMarHIITHOro KanOpIIMeTpa 

Ha 0CHOBe CTpIInOBbIX KpeMHHeBblX ,neTeKTOpoB; 

- pa3pa60TKa II C03)].aHIIe TOpl(eBbIX MIOOHHblX cneKTPOMeTpOB na OCHOBe 

nponopl(HOHaITbHblX KaMep C KaTO.!{HbIM cqlITbIBaHIIeM; 

- a,npOHHM KanOpIIMeTpII51; 

- )J.eTeKTOpHM :meKTpOHHKa II CHCTeM~ Tp1IrmpoBaHH51. 

MeTo;:i:u11ecKue uccne;:i:oeanuJI. B JICB3 nccneAYIOTC51 H COJ)J.aIOTC}I 

)J.eTeKTOpbl )J.Jl}I 3KcnepII~eHTOB Ha )J.eiicTBy!Oll(IIX II C03)].a!Oll(IIXC}I ycKOpII

TeJibHblX KOMnneKcax (YHK, LHC, HERA, :;ineKTPOH-nOJHTponHbIX Konnaii

.nepax). 3To HOBbie TIInbl fa30BbIX II nonynpOBO)J.HIIK0BbIX ,neTeKTOpOB 

qacTIIl(, ;:i:eTeKT0pbl Ha KanIIJIJI}lpax C )KlIJl:KIIM Cl(IIHTHJIJl51TOpOM, 3JieKTpo

MarHIITHbie II a,npOHHbie Kan0pIIMeTpbl, )J.eTeKTOpbl MIOOHOB C BbICOKHM 

npocTpaHcTBeHHbIM II BpeMeHHbIM pa3peII1eHIIeM, )J.eTeKT0pbl T1Ina Cl(IIH

TIIJIJl}ITOp - qlOTO)J.IIOJ:1 )].Jl51 cneKTpOMeTpIIII JierKIIX 3ap}l)KeHHbIX qaCTIIl(. 

C03)].aeTC51 yqacTOK )].Jl51 npOH3B0)].CTBa KpeMHIIeBbIX nonynpOBO)J.HHKOBbIX 

)J.eT.eKTOpOB. Pa3BHBaeTC}I npOH3B0)].CTBO 60JibllIIIX npOBOJIOqHbIX KOOp)J.II

HaTHblX )J.eTeKTOpOB. ,0:JI51 ,[leTeKTOpOB H 3JieMeHTOB CIICTeM Tp1IrrnpoBaHH51 

pa3pa6aTbIBaeTC51 COOTBeTCTBYIOW:M 3JleKTPOHIIKa. 

YcKOpHTeJILHall npo6neMaTHKa. Pa3pa6aTbIBalOTC}I II C03.!{il!OTC51 0T)J.eJib

Hbie Y3Jibl npoTOHHblX CHHXpOTpOHOB Ha BblC0KIIe 3HeprHII. K HIIM OTHOC51TC51 

CIICTeMbl no)J.aBJieHH}I nonepeqHblX Kone6aHIIH H craHl(H51 neperpynnIIpOBKII 

, nyqKa nepBoii cTyneHH YHK. Pa3pa6aTbrnaeTC51 cucTeMa no)J.aBneHII51 Kone-

6aHIIH nyqKa LHC. 
~{=@~~~~~~~§~ 
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Hcnb1Tatt11e KaMep C KaT0/IHblM C'IIITblBaHHeM IIH<pOpMal.{1111 
nepe/.l ornpanKoii B UEPH 

,lhrpeKTOJJ nCB3 npocpeccop H.A.Cas11tt II rnastthlii HHJKettep O1151H 

npocpeccop B.Il.Capattues B 0/.lH0M 113 no).lpaJ/.leJiett11ii na6oparnp1111 

C11creMa no).lasnemrn nonepe'IHhlX KOne6a1111ii n)"IKa •racrnu /.lllll YHK H<l>B3 (Ilporn11Ho) 

«'hrCTall K0MHaTa» - )"laCT0K ).{Ill! c6opK11 nonynpoB0/IHHK0BblX 
).leTeKT0p0B 



i r. 
I 

B paMKax nporpaMMhI. U:EPH no !pH3HKe T.SDKem1x HOHOB BeJlyrC}I 
TeopeTHIIeCKHe HCcne)lOBaHmI HCTOqHHKOB MHOr03apH)lHbIX HOHOB. 

OcymecTBnHeTCJI IIIHpOKM nporpaMMa HCCne)loBaHHH penJITHBHCTCKHX 

KnHCTpOHOB H JIC'.3 (na3epoB _Ha CB060)lHbIX sneKTpOHax) no nporpaMMe 
BJI3TITI H KOHUem.1nn JlByxnyqKonoro ycKopeHttH. 

CoJ)laHHhIH KpHOreHHh!H KOMnneKC n03BOnHeT Ha BhlCOKOM yponHe BCCTH 

Hccne)loBaHHH KpttocpHJuqecKHX npoueccon cnepxTeKyqero rennH H 

npHHHMaTb yqacrne B pa3pa6oTKax no npoeKry TESLA. 

IlpOJlOmirnIOTCJI pa3pa60TKH CBepxnpoBO)lJIIIJHX pe30HaTOpOB. Ha OCHOBe 

60.ribIIIOro onhITa COOp)')KeHHJI CHnhHOTOqHhIX nHHeHHhIX YCKOpHTeneii Haqa

Ta pa3pa6oTKa YCKOpHTeneii )lnJI. PMliaQHOHHbIX TeXHOnornii. 

IlpHKJia,nnLie HCCJie,nonauna. Pa3pa6aTbrnaIOTCJI BhICOKoqacT0THhle 

JWTqHKH cnnournocn1 IlOTOKa B CMeCJIX HecpTH H BOJlhl, KOTOpbie npttMeHJI

IOTCH B HecpTe)lo6hrna10meii npoMblIIInCHHOCTH B CHCTeMax K0MMepqecKoro 

omycKa HecpTenpOJlJKTOB. Iiccne)lyeTcH Tennonoii pe)KHM cpyHKllHOHHpona

HHH COBpCMCHHhiX MHKpocxeM c cy6MHKpOHHOH rexHonorneii .nnH KpHOSJieK

TPOHHKH. l1Jyqa10TcH TeMnepaTypHhie nepexo,nhI B nneHKax BTCTI c 

IlOMOIIJbIO .CKaHHPYJOIIJero IIK-cneKTpOMeTpa; HJyqaeTCH SnHTaKCHanbHb!H 

pocT BTCTI-nneHOK Ha no):{nO)KKax HJ MgO; Hccne.nyeTcH HOBhiii Knacc 
BTCTI-MaTepHanon MH cttnhHOToqHoii sneKTpOHHKH. 
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na6opaTOPMSI · 
HAepHblX npo6neM 

- -

A1,1peKTop -AOKTop cp1,1a1,1Ko-MaTeMaTw-1ecK111x HayK H.A.PycaKOBIIIY 

Tene<l>oH: (7-09621) 62-279 
<llaKc: (7-09621) 66-666 
TeneKc: 911 621 DUBNA SU 
E-mail: director@nusun.jinr.dubna.su. 

Jla6oparnpttH Jl)lepHhIX npo6neM - crnpeiirnaH na6oparnpHH O61,e.nH

HeHHoro HHCTHTyra Jl)lepHblX HCcne)loBaHHH. B ee COCTaB BXO)lJIT 9 HayqHhIX 

OT)lenoB, HayqH0-X03pacqeTHOe no)lpa3)leneirne (cpa30TpOH), KOH~PYK

TOpCKHH OT)len, OT)leneHHe onhITHO-SKcnepHMCHTanbHOro npOH3B0)lCTBa H 

TPH BCnOMOraTeJibHhlX no)lpa3)leneHIJJI. B IIITaTe na6opaTOpHH 0KOno 

690 qenoneK. 

Hariuas: )leJITeJILH0CTb na6opaTOpuu OXBaTbrnaeT: 

- SKCnepHMCHTanbHbie Hccne)lOBaHHH no !pH3HKe qaCTHll (npH Bh!COKHX, 

cpe)lHHX H npoMe)KyroqHblX SHeprnHx), 

- Hccne)lonaHHH CTPYKTYPhI H)lep (BKnIOqaH penHTHBHCTCKYIO H.nepHy10 

!pH3HKY H JIJlCPHYJO cneKTpOCK0nHIO ), 

- H3yqeHHe CBOHCTB K0H)leHCHpOBaHHOro COCTOJIHHJI, 

- 6HonornqecKHe u Me)lHKo-6nonornqecKIIe uccne)loBaHHH, · 

- pa3pa60TKH npoeKTOB H_OBhIX YCKOpHTeneii. 

Ocuonuoii 6a3onoii ycTauonKoii na6opaTOpHH JlO 1979 r. cn)')KHn 

CHHXPOUHKnOTpOH, BBC)lCHHbIH n )lCHCTBHe n 1949 r. B 1979-1984 rr. 

CHHxpouHKnOTpOH 6bln peKOHCTpyHpOBaH B cpa3oTpoH c npocTpaHCTBeHHoii 

napnauHeii MarnnTHoro nonH. B HaCTOHIIJee npeMH cpa3oTpOH o6nMaeT 

HattnyqIIIHMH .cpe)lH )lCHCTBYIOIIJHX CHHXpOllHKnOTpOHOB napaMeTpaMH: 

MaKCHManbHM HHTeHCHBHOCTh BHyrpeHHero nyqKa npOTOHOB npH SHeprnH 

680 MsB )l0CTHraeT 10 MKA, BbIBC)leHHOro nyqKa - 4 MKA; scpcpeKTHBHOCTb 

6bICTporo BhlBO)la 50-60%; CHCTeMa Me)lnCHH0ro BbIBO)la (paCTJl)KKa) o6ec

neqHnaeT noqTH HenpepbIBHhlH BO npeMeHH nyqoK npOT0HOB C HHTCHCHBHO-

C~bIO 2,5 MKA ( 1,5· 1013 npOTOH0B n ceKyHJly). 
W:i. 3'&-:'.':d$: ~! ~ !bi 1 ffi. 1 ~ 
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HaY'JHI,Ie uccJieJJ:oBamrn ua cpa3oTpoue BeJJ:yrcH no cneJJ:yrom:IIM HanpaB-

JieHIIHM: 

• HJJ:epHaH cneKTpocKonIIH Ha KOMnJieKce 5ICHATITI-2, 

• IICCJieJJ:OBaHirn MJO-KaTaJIIIJa, 

• IIJ)"IeHIIe peJJ:KIIX pacnaJJ:OB llaCTIIU:, 

• HJyqeirne cBOHCTB KOHJJ:eHcIIpoBaHHhIX cpeJJ: µSR-MeTO,[{OM (Muon Spin 

Rotation), 

• MeJJ:IIK0-6IIOJIOfII'leCKIIe IICCJie,[{OBaHirn. 

B KOMnJieKce 51CHATITI-2 ponh cBoeo6pa3Horo «retteparnpa» IIOHHhIX 

nyqKOB K0pOTKO)KIIBYIIIIIX pe,[{K03eMeJihHhIX PMIIOHYKJIII,[{0B BhIIlOJIHHIOT 

IIOHHhlH IICTO'IHIIK II Macc-cenapaTop. O6pa30BaHIIe PMIIOHYKJIII,[{OB 

npOIICX0,IIIIT B MmIIeHII IIOHHOfO. IICTO'IHIIKa, o6nyqaeMOii nyqKOM BbIBe,IleH

HhIX npOTOHOB c IIHTeHCIIBHOCThlO ,LIO 2 MKA. Ha tieTbipex IIOHHhIX nyqKaX 

pacnOJIO)KeHbl pa3JIII'IHbie cneKTpoMeTpbI, npe,I1Ha3HatieHHble ,IIJIH BhICOKOTO'I

HOH a-, B- II y-cneKTpocKonIIII HJyqaeMhIX paJJ:IIOHYKJIII.IIOB. B nocne,nHIIX 

3KcnepIIMeHTaX Ha 51CHATITI-2 II3Mepettu rpaHII'IHhie 3HepmII B-cneKTpoB 

II pa3H0CTII Mace Me)K,ny OCHOBHhlMII COCTOHHillIMII H,Ilep ,!lJIH 25 PMIIO

HYKJIII,!l0B B o6nacm aTOMHbIX Mace 139+164. 

HccJie,[{OBaHIIH no MIOOHHOMY KaTaJIII3Y 51,nepHbIX peaKU:IIH CIIHTe3a B 

cMecII IIJ0TonoB Bo,nopo.na npoBO,[{HTCR Ha ycrnH0BKe TPHTOH, pacnono

)Kettttoii Ha MIOOHHOM nyqKe ¢a30TpOHa. EJIII)KaHIIIaH u:enb - II3MepeHIIe 

CKOpOCTII o6pa30BaHIIH Me30MOJieKyJI dtµ B CMeCII ,IleiiTepIIH II, TPIITHH 

BblCOKOii nJIOTH0CTll ()KII,!lKOCTh, T = 21 K). 

3KcnepIIMeHT no noIICKY HapyweHHH 3aKOHa coxpaHeHHH JienTOHHOfO 

'IIICJia Ha OCHOBe II3MepeHIIH BepOHTHOCTII KOHBepcIIII w MM MIOOHIIH (µ+ e-) 

B aHTIIMIOOHIIii (µ-e ~ np0BO,IIIITCH Ha nyqKe «noBepXHOCTHbIX» MIOOHOB 

¢a30Tpotta. 3HatienIIe Bepxfieii rpaHIIU:hI W MM < 3,9· 10-7 
(90%-ii ypoBeHh 

,!lOCTOBepnocTII), II3Mepennoe B COBMeCTHOM 3KCnepIIMeHTe TI1151<1> 

(faTtIIIHa) - .JI51TI, B 1, 7 pa3a HII)Ke II3Becrnoro pattee (LAMPF, 1990). 3TOT 

pe3yJihTaT BKJIJOtien B «Review of Particle Properties» 3a 1994 r. 

Ha BTOpIItIHOM nyqKe OTpIIU:aTeJibHhlX MIO0HOB qJa30TpOHa np0BO,!lHTCH 

IICCJie,noBaHIIH IIH,[{YU:IIpoBaHHOfO nceB,nOCKarrHpHoro B3aIIMO,neiiCTBIIH. B 3KC

nepIIMeHTe IICnOJih3yeTC51 TeXHIIKa nonynpoB0,IIHIIKOBOH y-cneKTpOCKOnIIII B 

CO'leTaHIIII C µSR-MeTO,!lOM. B nocJie,IIHeM 3KCnepIIMeHTe na KpeMHIIeBoii 

MIIIIIeHII 6bmo II3MepeHO OTHOIIIenIIe g/gA = 3,4 ± 1,0, KOTopoe He 061>HC-

H5leTCH Mo,neJihJO PCAC II YKa3brnaeT Ha JHatIIITeJihnoe ocna6neHIIe IIH,ny

U:IIpoBaHnoro nceB,nOCKaJIHpnoro B3aIIMO,neiiCTBHH aJJ:pOHHOii cpe.noii. 

""""'"'--=-_.,,_.,,,,."""'""'"'""""""'"'"""'"""'WWW@!!"""" 
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CBoiicTBa Kon.nettcIIpoBaHHhIX cpe.II II3yqaIQTC51 µSR-_MeTO,II0M c no

MOIIIhJO npo,n0JihHO-n0JIHpII30BaHHhIX n0JJO)KIITeJibHhlX MIOOHOB Ha 3KCn~ 

pIIMeHTaJibHOM KOMnJieKce «Mro-cnIIH», COCT05lll(eM II3 HeCKOJihKIIX cneKT

poMeTpOB pa3HOfO Ha3HatieHII51. ,llIIanaJOHhl TeMnepaTyp II IIH.!lYKU:IIII 

MarHIITHhIX noJieii, B03,neiiCTByJOIIIIIX Ha o6pa3U:hl Bem:ecTBa, COCTaBJI51IOT 

0,2+300 K II 0,0+0,7 TJI COOTBeTCTBeHHO. 

C¢epa Ha)"IHhIX IIHTepecoB 6IIOqJII3IIKOB na6opaTOpIIII - IICCJie,noBaHHH 

no IIH,[{YKU:IIII reHHhIX Myrau:IIii II xpoMOCOMHbIX a6eppau:IIii y KJieTOK 

BbICIIIIIX 3YKapIIOT npII ,Ile~CTBIIII II3JI)"IeHIIH C pa3HOH JIIIHeiiHOH nepe,Ilatieii 

3HepmII (JITI3), IICCJie,noBaHII51 JaKOHOMepHOCTeii B03HIIKHOBeHII51 cn0HTaH

HhIX Myrau:IIii y ranJIOII,llHhIX KJieTOK HII31IIIIX 3yKapIIOT, HJyqenIIe 3KC

npeCCIIII IIH.!lYU:II6erihHhIX reHOB. SOS-cIIcTeM KJieTOK npoKapIIOT npII 

,neiicTBIIII II3JI)"IeHIIii c pa3Hoii JITI3 (TeMa «MyraHT»). 

Ha 6a3e ¢a30Tpona ¢YHKU:IIOHIIpyeT wecTHKa6IIHHhIH KJIIIHIIKO

qJII3II'leCKIIii KOMnJieKC C nyqKaMII qacTIIU: pa3JIII'IH0f0 TIIna: npOTOHOB, 

OTpIIU:aTeJihHhIX 7t-Me30HOB II ueiiTp0HOB BhICOKIIX 3Hepmii. KoMnJieKC 

npe,nHa3HatieH II IICnOJih3YeTCH wrn Me,!lIIK0-6IIOJIOflltieCKIIX IICCJie,noBaHIIH II 

JietieHII51 OHK0JIOflltieCKIIX 6oJibHhlX. 

HcCJieJJ:OBaHHH B o6JiaCTH peJIHTHBHCTCKOH HJJ:epuoii cpH3HKH npOBO

,nHTC51 Ha nyqKe JierKIIX IIOHOB CIIHXpOqJa30TpOHa 0115111 C nOMOIIIhlO 

cOJ.nannoii B na6opaTOpIIII 3KCnepIIMeHTaJibHOH ycTaHOBKII <t>A3A. 

OpIImHaJibHaH KOHCTPYKU:IIH ycTaHOBKII o6ecnetIIIBaeT pemcTpau;IIIO npo

.!lYKTOB peaKU:IIII B TenecttoM yrne, 6JIHJKOM K 41t cp. Uenh 3KcnepIIMeHTa -

IICCJie,noBaHIIe MeXaHIIJMa MHO)KeCTBeHHOfO pO)K,!leHHH ¢parMeHTOB npoMe

)KyrOtIHhIX Mace OT '51,nep-cneKTaTop0B MIIIIIeHII B 51,npo-51,nepHblX B3aIIMO

,IleHCTBIIHX. 

HcCJieJJ:OBaHHH B o6JiaCTH cpH3HKH BblCOKHX 3Hepmii cneU:IIaJIIICThl 

J151TI npoB0J:IHT Ha ycKopIITeJIHX Y-70 B H<t>B3, LHC II SPS B UEPH, 

SATURNE-11 B CaKJie II ycKopIITeJie Batt .ne fpaacpa B Tipare. 

TpII 3KcnepIIMeHTaJihHbie ycTaHOBKII, c03,naHHble C yqacTIIeM J151TI, 

pa?OTaJOT Ha ny,uax ycKopIITeJIH Y-70 B H<l>B'.3. 
TaK, Ha cneKTpoMeTpe fHTIEPOH ocym:ecTBJIHeTcH noIICK II myqe

HIIe CTPYKTYPH0-3aBIICHIIIeii qacTII npHMOro "(-IImyqeHIIH B pacnaJJ:ax 

JC"➔ n+n°y II JC"➔ n°e+v y. e 

HccJie,noBaHII51 nOJ151pII3aU:IIOHHhlX 51BJieHIIH npII 3HepmHX B HeCKOJihKO 

,IleCHTKOB f3B np0BO,!l5ITCH Ha ycTaHOBKe TIPO3A-M, 0CHOBHblM 3JieMeHTOM 

KOTOpoii CJI:Y)KIIT noJI51pII30BaHHaH npOTOHHaH MIIIIIeHh. MIIIIIeHh pa3pa6orn

na II C03,naHa cneU:IIaJIIICTaMII JI51TI. OfueKTOM II3)"IeHIIH 51BJIHeTC51 napaMeTp 
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IlepBblH ycK0pHTeJlb )ly6Hbl -

!paJ0TpOH 

l{eHTpaJibHall '!aCTb ycTaH0BKH )Ulll 

HCCJJC,II0BaHHll npoueccoB MIO-KaTaJIHJa. 

Ha CHHMKe: 11upeKTop JU!Il H.A.PycaKOBH'I, 

IlO'ICTHblH ,IIHpeKTop JU!Il 

'IJieH-K0ppecnoH,11eHT PAH B.Il.)lJKeJJenos 

H npoq,eccop BS.3HHOB 

MOHTaJK MH0ronpoBOJIO'IHOii KaMepbI C LIHJIHH,llpH'leCKOH 'IYBCTBHTeJlbHOii noaepXH0CTblO 

)Ulll 3KcnepHMeHTa DISTO Ha ycKopHTeJJe SATURNE (<llpaHQHll) 

Pa60'IHH MaKCT ycTaH0BKH )Ulll HCCJJC,II0BaHHll 

3JICKTpOH-HeiiTpHHHblX yTJI0BblX KOppelllll\HH B ~-pacna11e 

l<JIHHHKO-!pHJH'ICCKHH K0MnJICKC 0115111 
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aCIIMMeTpIIII AN B peakumi:x 1t-pr-~ 1t0+ X npII 40 f:;iB II PPr-~ 1t0+ X npII 

70 f:;iB. 

Ha HeiiTpIIHHOM ,neTeKTope M<I>B3 - OI151M ocymecTBm1eTc.H noIIcK 

HapymeHII.H JaKoHa coxpaHeHII.H nenTOHHOro •rncna. 3KcnepIIMeHT HaueneH 

Ha IIJMepem1e aMilJIIITY.Llbl BepmITHOCTII OCUIIJIJI.HUIIH Ve ~ V X B o6JiaCTII 

paJHOCTII Mace 20 $ (m~ - m~) $ 500 :;iB2• 
e :t 

3Ha'IIITeJibHaJI 11aCTb Hay•rnoii ,ne.si:TemHOCTII COTPY.LIHIIKOB ll5III HanpaB

neHa Ha peanIIJaumo 3KcnepuMeHTaJILHLIX nporpaMM B IJ,EPH. B mm 

3KCnepIIMeHTaX C YlJaCTIIeM !pIIJIIKOB na6opaTopIIII II,LleT Ha6op CTaTIICTIIKII, 

o6pa60TKa II aHaJIII3 ,naHHbIX, ny6JIIIKYIOTC.H peJyJibTaTbI; ,LIBa 3KcnepIIMeHTa 

HaxO,LI.HTC.H Ha CTa,LIIIII pa3pa60TKII II IIJroTOBJieHII.H annapaTypbI. 

0TMeTIIM 011epe,L1Hble peJyJibTaTbl, IlOJIYlJeHHbie KOJIJia6opauIIeii 

DELP~I. 0,nIIH IIJ HIIX ,naeT y6e,nJITemHoe, MO.LleJibHO-HeJaBIICIIMoe ,noKaJa

TeJibCTBO cymecTBOBaHIIJI TpexrnIOOHHOH BeplllIIHbl, TeM caMbIM IlO,LITBep)K,LlaJI 

o,nHo IIJ HaII6onee cymecTBeHHbIX noJIO)KeHIIii KXJl BTopoii cocTOIIT B 
I , 

HaII6onee TO'IHOM IIJMepeHIIII cpe,nHero BpeMeHII )KIIJHII a,npoHOB c OTKpbITOH 

«npeneCTbIO»: 'tB = (1,582 ± 0,012 CTaT. ± 0,032 CIICT.) nc. 

Konna6opauIIeii W A-91 nonYlJeHbI nepBbie peJyJihTaTbI c Q-cneKTpo

MeTpa, paCilOJIO)KeHHOro Ha npOTOHHOM IlYlJKe ycKOpIITeJI.H SPS. 
3KcnepIIMeHT Hal..(eJieH Ha riOIICK II II3YlJeHIIe MeJOHOB He KBapK-aHTIIKBap

KOBOro COCTaBa, o6pa3YJOlllIIXC.H B ueHTpaJibHOH o6JiaCTII B peaKL(IIII 

pp ➔ Prast+ xO+ PsJow npII 450 f:;iB. B 7t+7t-7t+7t--CIICTeMe Ha6JIIO,neHbI ,nBa 

npaKTJI'leCKII He II3YlJeHHbIX COCTOJIHIIJI X(1450) II X(1900), IIJMepeHbl IIX 

lllIIpIIHbl II OCHOBHbie KBaHTOBbie 'IIICJia I°(JPC)_ 

Ha ynoMJIHYTOM Q-cneKTpoMeTpe Ko.rina6opauIIeii W A-92 JaBepmeH 

Ha6op CTaTIICTIIKII no peaKUII.HM 7t+p ➔ B + X npII 300 f:;iB II pp ➔ B +X 
npII 450 f:;iB. Uenb 3KcnepIIMeHTa - II3YlJem1e npoueccoB o6paJoBaHII.H II 

xapaKTepIICTIIK MeJoHoB c b-KBapKOM. 

3KcnepIIMeHTaJibHbie ,LlaHHbie O peaKL(II.HX pd ➔ 1t-+ <p + p II 

pd ➔ 1t-+ (0 + p, OTJIII'laIOmIIeC.H 6onee 'leM B 50 pa3 OT npe,nCKaJaHIIH 

npaBJIJia 0Ky6o - I.l;Beiira - MIIJYKII, IlOJIYlJeHbl He,naBHO Ha YCTaHOBKe 

OBELIX, pacnoJio)KeHHoii Ha aHmnpoTOHHOM IlYlJKe LEAR. 

B anpene 1994 r. B UEPH Ha'laJIIICb nepBbie pa6o'IIIe ceaHcbI Ha 

ycrnnoBKe NOMAD, o6nYlJaeMoii IlYlJKOM vµ c 3Hepm.HMII B IIHTepBane 

20+200 f:;iB. Uenb 3KcnepIIMeHTa - noIIcK HOBoro JIBJieHII.H B <pIIJIIKe 

' JieilTOHOB - OCL(IIJIJIJIUIIH HeiiTpIIHO (v µ ~ V 't). 
aw: :m rn -::w ::m;rn: ;~ 
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EOJiblllaJI rpynna cneuIIaJIIICTO_B ll5III aKTIIBHO BKJIIO'IIIJiaCb B pa3pa6oTKy 

II cOJ,naHIIe ycTaHOBKII ATLAS. YcrnHOBKa npoeKTIIpyeTc.si: ,LIJIJI noIIcKa 

HOBbIX 'laCTIIU II HOBblX JaKOHOMepHOCTeii B HIIKeM He II3YlJeHHOH o6JiaCTII 

3Hepmii - 15 T:;iB B C.L(.M. 3KcnepIIMeHT 6y,neT peanIIJC>BaH Ha BHOBb 

cOJ,naIOmeMc.si: 6oJihlllOM a,npoHHOM Konnaii,nepe (LHC) B UEPH. 

IlpoeKT DIRAC, npe,nJIO)KeHHbiii II o6ocHa°BaHHbiii <pIIJIIKaMII ll5III, 
npoX,O,LIIIT OKOH'laTeJibHblH 3Tan paCCMOTpeHII.H PYKOBO,LI.HlllIIMII opraHaMII 

UEPH. Uem npoeKTa.- IIJMepeHIIe BpeMeHII )KIIJHII 7t+7t--aTOMa c norpem

HOCTbIO 10%, 'ITO Il03BOJIIIT npOBepIITb npe,LICKaJaHII.H KIIpaJibHOH TeOpIIII C 

TO'IHOCTbIO 5%. 

Jl:Ba 3KcnepIIMeHTa (TGV H NEM0-2), Bb!IlOJIH.HeMbie c YlJaCTJieM 

<pIIJIIKOB ll5III ·B Mo,naHcKoii nomeMHOii na6oparnpIIII (<l>paHUII.H), IIMeJOT 

o6myIO ueJib - IIJMepeHIIe 3<p<peKTIIBHOH MaCCbl MaiiopaHOBCKOro HeiiTpIIHO 

Ha ypoBHe 0, 1 :;iB .. AnnapaTypa HacTpoeHa Ha pemcTpaUIIJO ,nBoiiHoro 

(HeiiTpIIHHOro II 6eJHeiiTpIIHHOro) ~-pacna,na .H,Llep 100Mo. BpeMeHa )KIIJHII 

II3YlJaeMbIX KaHaJIOB pacna,na xapaKTepII3YJOTC.H JHa'leHII.HMII = 1020+ 1021 JieT. 

B 3KcnepIIMeHTax ua ycKopuTeJIBX Bau ,lle I'paaq>a (Ilpara) II 

· SATURNE-11 (CaKJie) Ha ocHoBe yHIIKaJibHOro co'leTaHII.H non.si:pIIJOBaHHbIX 

IlYlJKOB (HeiiTpOHbl II npoTOHbI) II IlOJIJipII30BaHHbIX MIIllleHeii (npOTOHbl II 

,l(ettTpOHbI) IIJMepJIIOTCJI «CilIIH-JaBIIC.HlllIIe Ha6JIIO,LlaeMbie» AOOnO' AOOnn' 

DOOOn, KOnnO KaK <pyHKUIIII 3HeprIIII II yrna pacceJIHII.H. 3TII BeJIII'IIIHbl 

Hanp.HMYJO CBJIJaHbl C MaTpII'IHbIMII 3JieMeHTaMII aMilJIIIyY,Llbl NN-pacce.HHII.H. 

Ha ycKopIITene l1ncTIITYTa IIM.Il.llleppepa (PSI) B BIIJIJIIIreHe (lIIBeii

uapIIJI) !pIIJIIKII ll5III YlJaCTBYJOT B J:IBYX 3KCnepIIMeHTaX. 0,nIIH II3 HIIX 

HanpasneH Ha IIJMepeHIIe Bepo.HTHOCTII pacna,na 7t+ ➔ 1t0e+v e C TO'IHOCTblO 

0,5%, 'ITO Il03BOJIIIT na HOBOM ypOBHe npoBepIITb YffIIBepCaJibHOCTb 3ap.H

)KeHHOro KBapK-JieilTOHHOm TOKa. Bo BTOpOM 3KCnepIIMeHTe nrraHIIpyeTC.H 

ocymecTBIITb IlOIICK KOHBepCIIII (MIOOHIIH ➔ aHTIIMIOOHIIii) BilJIOTb ,LIO 

JHa'leHIIJI BepOJITHOCTII = 10-11. 

_B na6oparnpIIII Be,neTCJI pa3pa6oTKa npoeKTa c-'t-q>a6pHKH OH.RH ,LIJIJI 

npeuliJIIOHHbIX IICCJie,LIOBaHIIH !pIIJIIKII 't-rrenTOHa II II3YlJeHII.H CBOHCTB O'la

pOBaHHbIX 'laCTIIU B o6rraCTII nopora IIX o6paJOBaHII.H. 

B OT,LleJie HOBbIX ycKOpIITerreii ll5III pa3pa6aTbIBaeTC.H KOMilaKTHblH 

,neiiTpOHHblH UIIKJIOTpOHHblH KOMilJieKC, cnoco6HbIH CJIJ)KIITb HeiiTpOHHblM 

II MeJOHHbIM reHeparnpoM (npoeKT MHHrEH). IlpoeKTHaJI 3Heprn.si: IIYlJKa 

- 1 f:;iB Ha HYKJIOH npII IIHTeHCIIBHOCTII B necKOJlbKO MIIJIJIIIaMnep. 

~~~':.::W..~~ "y~-.tHi:::;:;:m;-~~--W:..::~~~ 
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na6opaTOplllSI SIAepHblX 
peaK11111M 111M. r. H. Cl>nepoea 

A1,1peKTop - YJJeH-Koppecn0HAeHT PAH IO.L.l,.OraHecsrn 

Tenect>oH: (7-09621) 62-261 
· <t>aKc: (7-09621) 65-083 

TeneKc: 911621 DUBNA SU 
E-mail: oyuts@ljar9.jinr.dubna.su 

PeaKUHH, Bhl3b1BaeMbie TlDKenbIMH HOHaMH, CTanH B HaCTO.snuee Bpehlj{ 

onHttM HJ OCHOBHbIX MeTonoB ttccnenoBaHttii B .anepHoii clJH3ttKe. CTpeMH

TemHoe paJBHTHe STOii o6nacTH o6ycnoBneHO clJyHnaMeHTanbHOCTbIO pe

JynhTaTOB ttccnenoBaHttii, rny6oKoii BJaHMOCB.SIJbIO .anepHoii ciJHJHKH C ciJH

JHKOii sneMeHTapHbIX qacTHU, acTpociJHJHKOH H ciJttJHKOii TBepnoro Tena. 

Jia6opaTOptt.SI .SIAepHbIX peaKUttii .SIBn.SieTC.SI onHHM HJ BenymHX ueHTpOB no 

clJH3HKe T.SI:lKenblx HOHOB HHJKHX H npoMe:lKYTOqHbIX SHepmii. B Heii BenYTC.SI 

pa60Tbl B o6nacTH YCKOpHTenbHOii TeXHHKH, ttccnenoBaHH.SI peaKUHii Me)l(Ay 

cnO:lKHbIMH .SIAPffi1H B umpOKOM nHanaJOHe SHepmii, CHHTeJ H ttJyqeHtte 

pa,r{HOaKTHBHbIX H XHMHqecKHX CBOHCTB HOBbIX sneMeHTOB " HJOTOnOB, 

ttccm;noBaHH.SI BJaHMoneiicTBH.SI T.SI:lKenblX HOHOB C BemecTBOM, nptt_Kna,r{Hble 

HCCnenoBaHH.SI. 

Y-400. 1-faoxpoHHhiii UHKnOTpoH Y-400 (c MarnttTHoii HHAYKUtteii 

2,1 Tn) nOJBOn.SleT nonyqaTb nyqKtt HOHOB c Maccoii OT 4 no 100 tt 

MaKCHManhHOii SHeprneii BnnOTh no 25 MsB/HyKnOH. MaKCHManbHM HH~ 

TeHCHBH0CTb nyqKOB BhIBeneHHblX HOHOB B HaCTO.SIIUee Bpehlj{ COCTaBn.SieT 

-2-1014 c-1 An.SI Ne tt y6hrnaeT COOTBeTCTBeHHO no BenttqHHbl -2· 1013 c-1 An.SI 

HOHOB Ca. B cneKTpocKonHqecKOM pe:lKHMe nonyqeHbI MOHoxpoMaTttqecKtte 

nyqKH ttoH_OB nerqe aproHa ·c sHepmeii 25 MsB/HyKnOH npH /1EIE = 1 o-3• 

'.3KcnepHMeHTanbHM annapaTypa ycTaHOBneHa Ha 12 Ka~anax BblBeneHHbIX 

nyqKOB, pacnono:lKeHHbIX Ha TPeX ypOBH.SIX, BblBOn HOHOB lI3 KaMepbl ycKoptt

Ten.SI ocymecTBn.SieTC.SI B nByx HanpaBneHH.SIX. 

Y-200. H:ioxpoHHhiii UHKnOTPOH Y-200 (c MarnmHoii HHAYKUHeii 

2, 1 Tn) noJBOn.SieT nonyqaTb BbrneneHHbie nyqKtt HOHOB BnnOTh no HeOHa c 

SHepmeii 20 MsB/HyKnOH. B nocnenHtte ronb1 B OCHOBHOM HCnOnbJyeTC.SI KaK 

CHnbHOTOqHblll ycKOpHTenb (X-qacTHU, naIOIUHii B nnHTenbHhIX SKcnepHMeH-- i1 :i M\\..¢i&mm::ii;m i m - - '"""' 
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TaX Ha BHelllHIOIO MHllleHb nyqoK (X-qacTHU c SHeprneii 36 MsB tt cpenHeii 

HHTeHCHBHOCTblO 3. 1014 c-1 . 

.r(na BbinOnHeHmI npHKna,r{HbIX pa6oT coJnaHbl " IiaxoA,SITC51 B SKCnnya

TaUHH UHKnHqecKttii ttMnnaHTaTOp 111(-100 H MttKpOTpOH MT-25. 

Y-400M. Ha Y-400M ycKopeHhl HOHbl nenrnx sneMeHTOB OT renH.SI 

no aproHa c SHepmeii no 50 MsB/HyKnOH (MaI(CttManhHM SHeprH.SI 

-100 MsB/HyKnOH), ocymecTBneHbl BblBOn tt TpattcnopTttpOBKa nyqKa HOHOB 

no ycTaHOBKH <l>OEOC, coJnaeTC.SI CHCTeMa KaHanoB TPaHcnopTHpOBKtt 

BhrneneHHOrD nyqKa. 

,r(n.SI pacrnHpeHH~ nHanaJOHa ycKOp.SieMblX Ha Y-400M HOHOB " nOBhl

rneHH.SI sHeprnH B na6opaTOpttH coJnaH ECR-HcTOqHttK DECRI~; KpoMe 

Toro, 6onee MOIUHhiii ECR-ttcToqHHK coJnaeTca B Konna6opauttH c HaUHO

HanbHhIM ueHTpoM fAHHJI. HcnomJOBattHe ECR-rnna ttcTOqHHKOB T.SI:lKe

nhIX HOHOB TaK:lKe nOJB0nHT cymecTBeHHO COKpaTHTb pacxon nopornx 

paJneneHHbIX lIJOTOnOB, ttcnonhJyeMbIX B pa6ornx no CHHTeJy T.Sl:lKenblX 

sneMeHT0B HnH SKJOTHqecKHX .anep. .r(na nonyqeHH.SI " TpaHcnopTHpOBKH 

nyqK0B PMHOaKTHBHblX (BTOpHqHbIX) .anep coJnaeTC.SI clJparMeHT-cenapaTOp 

KOMEAC, 06na,r{aI01UHii BhICOKoii paJpernaIOmeii cnoco6HocTbIO. 

IlpoeKT nanhHeiirnero paJBHTH.SI ycKopHTenhHOro KOMnneKca na6opa

TOpHtt CB.SIJaH C nonyqeHHeM nyqKOB pMHOaKTHBHbIX .anep B TattAeMHOM 

pe:lKHMe pa6oTbI ycKOpHTeneii Y-400M - Y-400 H coJnattHeM HaKonHTenh

Horo KOnhua B KaqecTBe TpeTbeii cTyneHH. IlpennonaraeTcH, qTo KOMnneKc 

nOJBOnHT nptt pa6oTe c pMHOaKTHBHblMH HnpaMH cymecTBeHHO IlOBbICHTb 

CBeTHMOCTb (BnnOTh no 103° CM2-c-1) npH BbICOKOii MOHOXpoMan1qHOCTH 

(M= 10-5£0). 

OcHOBHLie uayqnLie uanpaeneHHJI. CHHTeJ HOBbIX sneMeHTOB, . ttJy

qeHHe XHMHH HOBbIX TpaHcciJepMHeBbIX sneMeHTOB " PMHOaKTHBHOro pac

na,na T.SI:lKenhIX .anep, ne:lKalUHX BnanH OT nttHHH ~-CTa6HnbHOCTH, .SIM.SleTC.SI 

. rnaBHhIM HanpaBneHHeM HccnenoBaHttii B o6nacTtt anepHoii clJH3HKH J15IP. 

M~ome clJyHnaMeHTanbHbie pa60Tbl CB.SIJaHbl C CHHTeJOM HOBblX XHMHqeCKHX 

sneMeHTOB· BTOpoiI cornH. KoMHCCtt.SI HIOilAil tt HIOTIAK npHJHana 

npHopHTeT .r(y6Hbl B 0TKpbITHH sneMeHTOB 102-105 ll OTMernna 6omrnoii 

BKna,r{ OI15II1 B OTKpblTHe sneMeHTOB 106-108. HoMeHKnaTypHM KOMHCCH.SI 

H 6IOpo HIOTIAK npHcBottntt 104-My sneMeHTy HaJBaHHe ny6unii (Db). '.3TttM 

npH3HaeTC.SI BhinaIOIUHHC51 BKna,r{ B XHMHIO ll COBpeMeHHYIO .SIAepHyIO ciJHJHKY 

Me)l(AyHaponHoro HayqHoro ueHTpa B .r(y6He. '.3KcnepHMeH:i-hl B STOM HanpaB

neHutt npOBOA,SITCH, B nepByIO oqepenh, Ha nByx KHHeMaTuqeCKHX cenapaTO

pax .SIA~P OTna'IH, xapaKTepmyIOIUHXC.SI 6onhlllHM aKcenTaHCOM H BbICOKOii 
~~~)..$l@JJ mnw % ~~ 
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Kattan Tpattcnoprnp0BKH 

llb1Be1teHH0fO fl}"IKa H0H0B 

HJ ycKopun:.11ll Y-400M 
K ycTaH0BKe <l>O6OC 

CHHMOK C 3Kpatta /lHCll.1Iell 

ycratt0BKH «BacHJrnca» 

3KcnepuMeHTa/lhHall ycTattosKa me (raJottanoirneHHhlii cenaparnp) 

IOCTHpOBKa npu6opOB 
B BaKYYMHOii KaMepe 
yCTaH0BKH <l>Q6QC 
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ceneKTIIBHOCThJO: :meKTpOCTaTH'IeCKOM cerrapaTope «Bacwmca» H raJOHa

IIOJIHeHHOM cerrapaTope (fHC). C IIOMOIUhJO MHororrapaMeTpOBhIX crrerwa

JIII31IpoBaHHhIX JJ.eTeKTOpHhIX CIICTeM, paCII0JI0)KeHHhlX B !pOKaJihHOH IIJI0-

CKOCTII STHX ycTaHOB0K, MO)KH0 C Bh!COKOH TOqHOCThlO orrpeJJ.eJIIITh BpeWI 

)KH3HII HOBhIX .HJJ.ep H xapaKTepHCTIIKH IIX PMH0aKTHBH0ro pacrra,lla. B Ka

qecTBe IIpHMepa MO)KHO YKa3aTh, qTo Ha6JIJOJJ.eHHe 0JJ.HOro C06hITH.H Ha STHX 

ycTaHOBKax rrp1I 06nyqeH1I1I MHIIIeHH B TeqeHHe 24 qacoB HOHaMII 2_2Ne, 
26

Mg, 
27 

Al co cpeJJ.Heii: HHTeHCHBHOCThJO / = 2· 1013 c-:-1 SKBIIBaJieHrno 

ceqeHIIIO cr = 2-10-
35 

CM
2

. B HaCTO.Hmee BpeM.H Ha STIIX YCTaHOBKax II0JJ.ro

TOBJieHa H rrpOBOJJ.IITC.H cepH.H SKCrrepHMeHT0B IIO CIIHTeJy SJieMeHTOB 

105-10s: Ba)KHhIM pe3yJihTaTOM 1993-94 rDJJ.a .HBJI.HeTC.H SKcrrepHMeHTaJlh

HOe o6Hap~eHHe «0CTpOBa CTa61I~hHOCTH» cnepXT.H)KeJihIX SJieMeHT0B 

B6JIH31I JJ.e!popMHpoBaHHOH Heii:TpOHHOii: o6onoqKH C N = 162. B C0BMeCTHhIX 

,Uy6Ha - flHBepMOp SKCIIepHMeHTax Ha cerraparnpe fHC, YCTaH0BJieHHOM 

Ha rryqKe HOHOB YCK0pHTeJI.H Y-400, B peaKQH.HX 248Cm + 22Ne H 238u + 34s 
6h!JIII CHHTe31IpOBaHhl Ha06onee T.H)KeJihie H30T0IIhl SJieMeHT0B 104, 106 H 

108. Cnoii:cTBa PMIIOaKTHBHOro paCIIa,lla STHX . .HJJ.ep yKa3hIBaJOT Ha B03pa

CTaHHe HX CTa6HJihHOCTH II0 0THOIIIeHIIIO K CII0HTaHHOMy JJ.eJieHIIIO. 

C HCIIOJlh30BaHIIeM SKCIIpecCHhlX MeT0JJ.0B raJ0B0ii: TepMoxpoMaTo

rpac}mn H BOJJ.HOH XHMHH rrp0B0JJ.IITC.H H3yqeH1Ie XIIMIIqecKHX CBOHCTB 

KOpOTKO)KIIBYIUIIX TpaHcaKTHHIIJ:{HhIX SJieMeHTOB c Z = 104-106. MeTOJJ.OM 

TpeKOBhIX JJ.eTeKTOpOB HCCJieJJ.yeTC.H HOBhIH BIIJJ. CII0HTaHHOro pacrra,r{a T.H)Ke

JlhlX .HJJ.ep C BhIJieTOM KJiacTepon: II30TOIIOB yrnep0JJ.a, HeOHa, MafHII.H, 
KpeMHII.H. 

l1HTeHC.IIBHhle rryqKII T.H)KeJihIX IIOH0B 0TKphIBaJOT HOBhie rrepcrreKTIIBhl 

JJ.JI.H 1IJyqeH1I.H Mep, yJJ.aneHHhIX OT JIIIHIIII P-crn6HJihHocT1I. EonhIIIoe BH1I

MaH1Ie YJJ.eJI.HeTC.H rrpo6neMe orrpeJJ.eJieHII.H rpaHIIQhl Heii:TpOHHOii: CTa61IJih

HOCTII aTOMHhIX .HJJ.ep nerqaii:IIIHX SJieMeHT0B (IIOIICKII MYJihTHHeihpdHHhIX / 

CIICTeM, T.H)KeJihIX II30TOIIOB BOJJ.0p0JJ.a, reJIII.H, JIIITH.H H T.JJ..). Ha crreKTpOMeT

pe MCII-144 rrpoBOJJ..HTC.H IICCJieJJ.oBaHII.H cTpyKTyphl Heii:TpOH01IJ6hnoqHh1x 

H30TOIIOB JierKIIX SJieMeHT0B, H3yqeHHe yrrpyroro pacce.HHII.H H ceqeHII.H 

peaKQIIH B3aHMOJJ.eHCTBmI BTOpHqHhlX rryqKOB PMHOaKTIIBHhIX HJJ.ep C .HJJ.paMII 

MIIIIIeHII. B KOJIJia6opa1.11IH C HaQH0HaJihHhIM QeHTpOM r AHI1n (KaH) Ha 

rryqKax IIOHOB 
48

ca II 
64Ni rrp0BOJJ..HTC.H H3MepeHIIH MaCChI, PMIIYC0B II 

rreplIOJJ.0B rronypaCIIa,lla 6oJihIIIOro qlICJia HOBhlX Heii:TpOHoo6orameHHhIX 

H30TOIIOB JierKIIX Mep. Ba)I(HhIM pe3yJihTaTOM .HBHJIOCh rronyqeHHe H H3Me

peH1Ie Macchi JJ.B~hl MamqecKoro .HJJ.pa 100sn. Ha JJ.ByxrrneqenoM npeW1-

rrponeTHOM crreKTpOMeTpe ycTaHoBKII )l;'.:9MAC rronyqeHhI HOBhie peJyJihTaThI 

IIO H3yqeHHIO JJ.IIHaMIIKII JJ.eJieHH.H B036~eHHh!X .HJJ.ep B o6naCTII aTOMHh!X ------------------------·--48 

I 
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H0MepoB z OT 50 JJ.0 104. ,[{JIH IICCJieJJ.0BaHII.H CBOHCTB SK30TIIqecKHX .HJJ.ep 

pa3BIIBaJOTC.H MeTOJJ.hl Jia3epHOH CIIeKTp0CK0IIIIII. ,[{JIH p.HJJ.a H30TOIIOB pe,llK0-

3eMeJihHhIX H aKTHHHJJ.HhlX SJieMeHT0B rrpOB0JJ..HTC.H SKcrrepttMeHThl II0 orrpe

JJ.eJieHHIO JapM0BhIX pMIIycon. 

l1CKJIJ0q1ITeJlhHOe pa3H006pa3He .HJJ.epHhIX peaKQIIH, rrpoTeKaJOIUIIX IIpH 

B3aHMOJJ.eii:cTBIIH TH)KeJihIX HOH0B C .HJJ.paMH, II03B0JI.HeT HCCJieJJ.OBaTh .HJJ.pa B 

SK30THqecKHX COCT0.HHIIHX, pe3K0 0TJIHqaJOIUIIXC.H OT 0CH0BHhIX IIO JJ.e!pop

MaQIIH, SHepmlI B036~JJ.eHII.H II yrnoBOMY MOMeHTy. IlporpaMMa HCCJieJJ.0-

BaHHH na6opaT'opHH BK.ITJOqaeT B ce6.H IICCJieJJ.OBaHHH C SK30THqecKOH MH-

IIIeHhlO 
178H:('i. Ha LIHKJIOTpOHe Y-200 6hIJIO HaKOIIJieH0 0KOJIO 10

15 
HJJ.ep 

B H30MepHOM COCTOHHHH 
178

H(\ 11t = 16+, Tl/2 = 31 roJJ.. 113 HHX H3rDTOB

JieH0 HeCKOJihK0 MHIIIeHeii:. 

IlpoBe,r{eHa ceplI.H SKcrrepHMeHTOB II0 H3yqeHHIO CBOHCTB y-, n-, p-, d- H 

T.JJ.. peaKQHH B3alIMOJJ.eii:CTBII.H C .HJJ.paMH, HaXOJ:{HIUIIMIIC.H B Bh!C0K0CIIIIH0B0M 

C0CT0.HHIIII. 

Pa6oThl IIO CIIHTe3y HOBhIX T.H)KeJihIX SJieMeHTOB II II30T0II0B rrpoBOJJ.HTC.H 

B C0TPYJJ.HIIqecTBe C flflHfl (fllIBepMop) II fCI1 (,[{apMIIITMT), COBMeCTHO C 

XIIMIIKaMII II3 l151<1> (Opes), 1151<1> eKpaKOB), l1A<l> (EyxapecT), YHIIBepcIITeTa 

B Maii:HQe II MHOrHMII JJ.pymMII. CeplI.H SKcrrepIIMeHTOB rro H3yqeHIIJO 

Jier-IaHIIIIIX HJJ.ep II JJ.eJieHIIIO .H,llep 6hma BhIII0JIHeHa B COTPYJJ.HIIqecrne C 

yqeHhIMII l1HCTIITYTa faHa - Maii:rnep (EepJIIIH), HOBhie pe3ymTaThl rrony

qeHhl B coTpyJJ.HIIqecrne c 1151<1> (AnMa-Ar'a), PH (CaHKT-IleTep6ypr), <1>311 

(O6HIIHCK), <l>U (PocceHJJ.Op!p). l1ccneJJ.OBaHIIH Ha SK3ornqecKoii: MmneHII 

178
Hf12 rrpOBOJJ.HTCH B KOJIJia6opa1.11III C IIHCTIITYTaMII .HJJ.epH0H !plI3IIKII II 

HJJ.epH0H CIIeKTpOCK0IIIIII (Opes) II fCI1 (,[{apMIIITa,llT). 

IlpmrnaJJ.HI,Ie HCCJieJJ.OB3HHH. IlpII na6opaTOp1III HJJ.epHhIX peaKQIIH 

cymecTByeT I1ccJieJJ.OBaTeJlhCKIIH QeHTp IIpIIKJla,llHOH HJJ.epH0H !pll31IKII 

(l1UII51<1>), r,r{e rrpOBOJJ..HTC.H pa60Thl IIO C03JJ.aHIIIO paJJIIIqHhIX TIIII0B .HJJ.epHhlX 

Tpt!KOBhIX MeM6paH, IICCJie,r{OBaHIIIO B3alIMOJJ.eHCTBII.H T.H)KeJihIX HOHOB C 

nemecTB0M, rrp01I3BOJJ.CTBY PMHOII30TOIIOB J:{JIH MeJJ.IIQIIHCKIIX ueneii: II 

aKTIIBaQII0HHOMY aHaJIIIJy. 

,[{JIH m.rnTaQIIII PMIIaQIIOHHhIX JJ.e!peKTOB, 06pa3y10mIIXC.H IIPII B3aIIMo::

)].eii:cTBIIII Heii:TpOHOB C .HJJ.paMII, IICCJieJJ.yJOTCH MaKpOCK0IIIIqecKne H3MeHeHII.H 

B CBOHCTBax MeTaJIJI0B II KpHCTaJIJIOB, B03Hl1Ka10mue rrpn o6nyqeHIIII TH)Ke

JlhIMII IIOHaMII c SHepmeii: 1-15 MsB/HyKJIOH. 

.51b,epHhie TpeK0Bhie MeM6paHhl (IIJIII HJJ.epHhie !pIIJihTphI) rrpOH3BOJJ.HTCH 

B HUII.51<1> rrpn o6nyqeHnn pmnnqHhIX rronnMepHhIX MaTepnanon, B OCH0B-------------....,_,_,_,_ _ _,._,_"""'"""'"""""""''"""'"""""""'""""""" 
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HOM nonIIKap6oHaTOB II nonII3TIIneHTepecpTanaTHblX nneHOK, T5.DKenbIMII 

IIOHaMII. Pa3pa6aTbIBaIOTCJI MCTO.L(bl npOII3B0.L(CTBa 11.nepHblX !pIInbTpOB C 

HOBbIMII CTp)'KTYPHbIMII II XIIMIIqecKIIMII CBOHCTB.U.m. 

Pa3pa6oTaHa TCXHOROillJI npOII3B0.L(CTBa 1231 KaK PaAIIOcpapMaKonornqe

CKOro npenapaTa .nn11 Me.L(IIQIIHCKIIX Qeneii. ,[{n11 IIccne,noBaHIIJI MeTa6onII3Ma 

Pu B qenoBeqecKoM opraHII3Me pa3pa6ornH MeTOA nonyqeHIIJI cynepqIIcToro 

II30T0na 237Pu, B KOT0pOM co.nep)KaHIIe II30T0non 236Put237Put238Pu COCTaB

nJleT 2-10-7/1/3·10-7. Be.nYTCJI pa6oTbI no nonyqeHIIIO paAII0XIIMIIqecKII 

qIICTbIX npenapaTOB 
236

Pu, 
175Hf, 26 

Al ARJI MeAIIQIIHCKIIX II paAII0-

3KonorIIqecKIIX IIccne,noBaHIIii. 

3KcnepuM_eHTaJILHaJI annaparypa. 41t-cneKTpoMeTp 3ap11)KeHHbIX qac

TIIQ <I>OEOC, co3,naHHbiii B J:1.y6He B Konna6opaQIIII c <I>U: (PocceHAopcp), 

Jia6opaTOpIIeii . TCXHIIqecKoro pa3BIITIIJI !pII3IIKII (Cocpm1) II llHCTIITYTOM 

faHa - MaiiTHep (EepnIIH), npe,nHa3HaqeH .nn11 myqeHIIJI 11.nepHbIX peaKQIIii 

no.n .neiic'rBIIeM TJl)KMblX II0H0B C 3Hepmeii 10:---100 M::iB/HyKnOH II ycTa

HOBneH B Jane ycKopIITen11 Y-400M. J:l.eTeKTIIpyIOmM CIICTeMa ycTaH0BKII 

BKnIOqaeT B ce611 30 ra30BblX n03IIQII0HHo-qyBCTBIITenbHbIX naBIIHHblX 

cqeTqIIKOB, 30 aKCIIMbHbIX II0HII3aQIIOHHbIX KaMep, B .L(MbHeiiIIIeM npe.nno

naraeTCJI C03.L(aTb BHCIIIHIOIO o6onoqKy II3 190 CQIIHTIIRRJIQII0HHbIX 

cqeTqIIKOB, a B nepe,nHeM HanpaBneHIIII - CTCHKY C IICnOnb30BaHIICM 

cpoccpIIq-,neTeKTOpOB. B K0HQe 1994 r. Ha Bb!BC.L(CHH0M nyqKe II0H0B 15N c 

· 3Hepmeii 35 M::iB/HyKnoH ycKopIITen11 Y-400M npoBe,neHbI nepBbie 

!pIIJIIqeCKIIe 3KCnepIIMCHTbl no myqeHIIIO TpOBHOro .neneHIIJI .SI.L(ep C BbinCTOM 

nerKIIX 3apJl)KCHH-bIX cpparMeHTOB. B 3TIIX 3KcnepIIMCHTaX B ycTaHOBKe 

IICn0nb30BMOCb 18 II3MepIITCRbHbIX Mo,nyneii II 80 CQIIHTIIMJIQII0HHblX 

Csl-cqeTqIIKOB. 

B K0HQe 1994 ro.na Ha KaHane BblBC.L(CHH0ro nyqKa ycK0pIITenJI Y-400M 

ycTaH0BneH CQIIHTIInnJIQIIOHHblH 41t-cneKTpOMeTp BbIC0K0ro pa3peIIIeHH.SI, 

npe,nHaJHaqeHHblH ARJI myqeHIIJI .L(IIHaMIIKII HepaBH0BCCHbIX npoQeCC0B npII 

npoMC)KYTOqHoii 3Heprm1, co3,naHHbiii B Konna6opaQIIII c JI.HIT OM.HM, 115I<I> 
(P)Ke)K) II LAMPF (Jioc-ArraMoc). YcTaHOBKa BKnIOqaeT B ce6.SI IIIap II3 

30 Mo,nyneii BGO-cpoccpIIq-,neTeKTOpoB An.SI II3MepeHII.SI cneKTpoB 3HepmII II 

MHO)KCCTBCHHOCTII qacTIIQ, CTCHKY II3 19 nn0TH0 ynaK0BaHHbIX Mo,nyneii 

BGO-cpoccpIIq-.L(eTeKTOpOB ',nnJI II3MepeHIIJI Manoyrn0BbIX AByxqacrnqHbIX 

Koppen.SIQI:lii 3ap.SI)KCHHbIX qacTIIQ II 12-ceKTOpHoro .neTeKT0pa .L(RJI II3Me

peHIIJI Bb!X0.L(a cpparMeHTOB peaKQIIB B nepe,nHIIX yrnax. 

'=~ 
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na6opaTopMSI Hei1TpOHHOl1 
<l>1t13111Kll1 111M ■ ~- M.Q>paHK3 

A111peKTop - npocpeccop B.Jl.AKceHOB 

TenecjloH: (7-095) 924-39-14 
ct>aKC: (7-09621 ) 65-085 
TeneKc: 911621 DUBNA SU 
E-mail: aksenov@lnp11.jinr.dubna.su 

B 1960 r. C 3anycK0M IIMnynbCH0ro peaKTopa Ha 6bICTpblX HeiiTpoHaX 

(HEP) 6bma ycneIIIH0 peanII30BaHa II.L(CJI C03.L(aHIIJI npIIHQIInIIanbH0 HOBOfO 

IICTQqHIIKa HCHTpOH0B MJI IICCne,noBaHIIB B o6nacTII 11.nepHoii !pII3IIKII. TipII 

Henpepb!BH0M COBepIIIeHCTB0BaHIIII II pa3BIITIIII 3KCnepIIMCHTMbHOii 6a3bl B 

JIH<I> 6bmII nocne,noBaTenbHO C03.L(aHbl HCBTpOHHblH IICTQqHIIK BbIC0KOfO 

pa3peIIIeHH.SI HEP-30 (1969 r.) c nIIHeiiHbIM ::ineKTp0HHbIM ycKopIITeneM B 

Kaqecrne IIH)KCKTOpa, a B 1984 r. BBe.L(eH B 3KcnnyaTaQIIIO BblCOKOnOTQqHblH 

peaKTop HEP-2, J1BnJ1IOll.{IIiic11 B HacT011mee BpeMJI rnaBHOii 6a30BOii ycrn

HOBKOii JIH<I>. U6P-2 xapaKTepmyeTCJI cne,nyIOmIIMII napaMeTpaMII: cpe,nHJ1J1 

M0ll.{H0CTb - 2 MBT; nIIK0BM M0ll.{HOCTb - 1500 MBT; pa6oqa11 qacTOTa 

- 5 [Q; nnOTHOCTh nOT0Ka TCilnOBbIX HCHTPOH0B B nIIKe - 1016 
H·CM-

2
-c-

1
; 

BpeMJI pa6oTbl .L(RJI nonb30BaTeneii - 2500 q/ro,n. TaKoii n0T0K HeiiTpOHOB 

JIBRJICTCJI peKOpAHbIM. 

Cero,nHJI_ HaY'IHaJI ,neJITeJibHOCTb coTpy,nttuKOB JIH<I> cocpe,noTOqeHa, 

rnaBHbIM o6pa30M, Ha ABJX HanpaBneHH.SIX: !pII3IIKe KOffACHCIIp0BaHHbIX cpe.n 

II JIACpHOB !pII3IIKe. 

O,nHIIM II3 HaII6onee nnO,[{0TB0pHblX HanpaBneHIIii JIBnJICTCJI CTpyKTypHM 

HeiiTpOHOrpacpH.SI. J:I.IIcppaKQII0HHbie 3KCnepIIMCHTbl B 0CH0BH0M npoB0,[{JITCJI · 

Ha .neiiCTByiomeM c 1984 r . .nn<l>paKTOMeTpe .L(H-2 (nnOTH0CTb noTOKa 

He~TpOHOB Ha o6pa3Qe - 107 H·CM-2-c-1, o6naCTb pa6oqIIX .nnIIH B0nH 

1,2+20 A, yrnhl pacce11HIIJ1 OT 10° ,no 160°, pa3peIIIeHIIe 1 % npII d = 2 A). 
3,necb 6bmII npoBe,[{eHbl cpytt.naMeHTMbHbie IIccne,noBaHIIJI CTP)'KTYP BbICOKO

TeMnepaTypHblX CBepxnp0B0,[{HIIK0B, a TaK)Ke npoQeCC0B, np0IICX0AJlll.{IIX 

npII IIX o6pa30BaHIIII. B 1992 r. BCTynIIn B CTpoii cpypbe-.nn<I>paKTOMeTp 
<l>.L(BP. no 0CH0BllblM napaMeTpaM <l>}IBP HaX0.L(IITCJI B 0.L(H0M PJIAY C 

nyqIIIIIMH B MIIpe .neiicTByioll{IIMII .L(IIcppaKT0MeTpaMII (nnOTH0CTb noTOKa 

HeiiTp0HOB Ha o6pa3Qe - 107 H·CM-2-c-1, pa6oqIIe ,nnIIHbI BonH 0,9+12 A, 
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pa3pemeHiie -5-10-:-4/d B o6naCTJI Me)KnJI0CK0CTHl,IX paCCTOHHIIB. d OT 0,5 

.no 6 X). TeMaTIIKa I1ccne.i:toBaHHii. Ha <l>.!{BP BKmoqaeT B ce6H npeUH3H0HHbie 

HCCJie.i:toBaHml CTP)'K'I)'pl,I KpHCTann0B, HCCJie):{0BaHH}I cpa30BI,IX nepexo.i:t0B B 

KpHCTIUIJiax B llIHp0K0M ):{Halla30He BHellIHHX ycnoBHB., HCCJie.i:t0BaHH}I nepexo.i:t

Hb!X npoueccoB. 

B 1993 r. 61,mH HaqaTbI 3KcnepI1MeHTI,I Ha cneuI1anI13I1poBaHHOii. ycTa

H0BKe )Ul-12, npe.i:tHa3HaqeHHOB. ):{JIH II3yqeHIIH .i:tHcppaKQIIII Ha o6pa3uax, 

Hax0,[{}IIQIIXCH no.rt B03.i:teii.CTBileM BblC0K0ro .i:taBJieHIIH. Kon1,ueBOB. .i:teTeKT0p 

c 6on1,mI1M TenecHbIM yrnoM no3B0JIHeT nonyqIITb xopomyio CTaTIICTIIKY B 

cneKTpe OT o6pa3UOB BeC0M 0K0JI0 1 ~r npII .i:taBJieHIIII ):{0 100 K6ap. 

.YcTaHOBKa ManoyrnoBoro pacceHHIIH Heii.TpOHOB MYPH xopomo Il3Be

CTHa B HayqHbIX Kpyrax MIIpa. CnlICOK np~6JieM, II3yqaeMbIX C ee n0M0IQblO, 

Heo61,1qaiiHO llIIIp0K. OH BKJIIOqaeT B ce6H KaK qIICTO cpYHJ:taMeHTaJII,HI,Ie 

IICCJie.i:t0BaHIIH cpII3IIKII K0H):{eHC_IIp0BaHHI,IX cpe.i:t, TaK II npIIKJia):{HI,Ie 3a,[{aqII. 

3.i:teCb npoBe.i:teHI,I QIIKJll,I . IICCJie.i:toBaHIIH n0JIII3JieKTp0JIIIT0B, pacrnopoB 

MIIQeJIJI, MeTaJIJIIIqecKIIX CTeK0JI, 61IonOJIIIMepoB. .• 

HeHTPOHHM pecpneKTOMeTpH}I HBJIHeTCH 0):{HIIM II3 6ypHO pa3BIIBaIO

IUIIXCH B nocne.i:tHIIe .i:teCHTIIJieTH}I MeT0):{0B IICCJie.i:toBaHIIH CBOHCTB noBepx

HOCTeH rnep.i:tbIX Ten, )KIIJ:tKOCTeii H nneHoK. B J1H<I> ycnemHo cpyHKUIIO

HIIpyeT YffIIKaJibHbIH cneKTpoMeTp nonHpII30BaHHbIX HeiiTpOHOB CIIH, B 

K0T0p0M nonHpII3aQH}I nyqKa ):{0 95%-ro cpe.i:tHero no cneKTPY 3HaqeHH}I 

ocymecTBJIHeTCH . II30rHYTbIM nonHpII3aTopoM, II npII 3T0M npOII3B0):{ll.TCH 

aHanII3 KOHeqHOH nonHpmaQIIII B o6nacTII .i:tJIIIH B0JIH 0,8+ 10 X. 
YcTaHOBKII ):{JIH IICCJie.i:toBaHIIH Heynpyroro II KBa31Iynpyroro pacceHHH}I 

HeHTPOHOB oxeaThrnaroT mIIpoKHii .i:tIIana30H nepe.i:taqI1 3HepmI1 (0+500 M3B) II 

1IMnyn1,ca (0,1+10 A-l) II n03B0JIHIOT nonyqIITb pa3pemeHile OT 1 ):{0 10%. 

CneKTpoMeTp1,1 )];HH, pa60Ta10mIIe no npIIHUIIny «npHMOH reoMeTplfil» 

(MOHOXpOMaTII3aQHH na.i:taIOIQIIX II aHaJIII3 3HeprnI1 pacceHHHbIX HeHTpOHOB), 

IICn0Jib3YIOTC.H KaK ):{JIH IICCJie,[{0BaHH}I Kone6aTeJII,Hl,IX cneKTp0B npII Bl,1-

C0KIIX TeMneparypa~ (300+1500. K), TaK H ):{JIH IICCJie.i:t0BaHIIH 3aKoHa 

pacceHHH}I B ceepxTeKyqeM ren1I1I. 

Ha cneKTp0MeTpax «o6paTHOH reoMeTpIIII» K):(COr n HEPA-IIP, 
aHaJIII31IPYIDIUIIX 3Heprnro na.i:taIOIUIIX HeHTp0HOB nplI cplIKCIIpOBaHHOH 3Hep

rIIII pacceHHHI,IX, B03M0)KHI,I 0):{H0BpeMeHHl,le IICCJie,[{0BaHIIH Heynpyroro, 

KBa3IIynpyroro pacceHHIIH H .i:tIIcppaKQIIII. HeHTpOHOB B 3aBIICIIM0CTII OT 

TeMnepaTypI,I ( 4+400 K) II .i:taBJieHH}I ( 1+1000 K6ap). Ha 3TIIX cneKTp0MeTpax 

Be.i:tYTCH IICCJie):{0BaHIIH cpa30Bh!X nepeX0):{0B B K0H.i:teHCilp0BaHHhIX cpe.i:tax, 

cpOHOHHbIX cneKTp0B KplICTaJIJIHqecKIIX II aMopcpHbIX eemecTB, B1I6paQIIOH

HbIX cneKTp0B M0JieKyn, ,MarHIITHbIX B036~eHIIB. KplICTaJIJIIIqecKoro nonH. 

¼~~~'W.fil'¾Cs:'&;:;:;'<,..;,-,...... . p~~~< ><~,:_~~~ 
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.!{1IcppaKT0MeTp BbIC0K0ro pa3pemeHIIH HCBP HBJIHeT<?H nyqmIIM B MIIpe 

IIHCTpYMeHT0M ):{JIH II3yqeHIIH TeKC'I)'plip0BaHHbIX MaTeplian0B II KIIHeTIIKII 

IIX .i:tecpopM1IpOBaHIIH. ' 

YHIIKaJihHbIM 06opy.i:toBaH1IeM ocHameH .i:t1IcppaKTOMeTp CHHM-2. Ha 

HeM ee.i:tYTCH IICCJie,[{0BaHIIH M0H0KpIICTaJIJI0B no.rt B03):{eHCTBIIeM BHemHero 

CIIJibH0ro MarHIITH0ro n0JIH, K0T0poe no.i:taeTCH 1IMnyn1,caMII, CIIHXp0HII31Ip0-

BaHHblMII BO epeMeHII c 1IMnyn1,coM M0IUH0CTII peaKTopa 11EP-2. ManM 

):{JIIITeJibH0CTb IIMnynbC0B n03B0JIHeT C03.i:taTb aMnJIIITY.i:tY MarHIITH0ro nonH 

.i:to 25 Tn. 

K .i:tpyroMy Kpyry 3a.i:taq, K0T0pbie pemaIOTCH C noM0IQbIO HeHTpOHHbIX 

nyqK0B 11EP-2, M0)KH0 0THeCTII IIX IICn0Jib30BaHIIe B pa.i:tliaQII0HH0M aHanlI3e 

B oxpaHe oKp~aromeii cpe.i:thI, a TaK)Ke np1IMeHeH1Ie HeiiTpoHorpacp1IqecK1IX 

MeTo.i:toB B Hepa3pyma10mI1x cnoco6ax TexHonornqecKoro K0HTponH. 

B oKrn6pe 1992 r. Ha 11EP-2 cocT0HJICH cpII3I1qecKIIH nycK Kp1IoreHH0ro 

3aMe):{JIIITeJIH HeHTpOHOB C TeMnepaTypOH pa6oqej:j cpe.i:tbl (rnep.i:toro MeTaHa) 

20 K. 3TO n03B0JIHeT onTIIMII31Ip0BaTb 3Kcnep1IMeHTbl no pa6oqeMy .i:t1Iana-

30HY ):{JIIIH B0JIH, TaK KaK Bb!X0.i:t TenJI0Bb!X HeHTp0H0B C ):{JIIIHaMII B0JIH OT 

5 .i:to 10 A eo3poc OT 2 .i:to 10 pa3 coorneTCTBeHH0. 

B nocne.i:tHee BpeMH BeCbMa ):{I1HaMI1qH0 pa3BIIBaeTCH II .i:tpyrM Tpa.i:tlI

UII0HHM ):{JIH 0115111 TeMaTIIKa _: HeHTpOHHM H.i:tepHM cpI13IIKa. Pa3H006-

pa3HI,Ie MeT0.i:tlIKII no epeMeHII nponeTa Ha IIMnynhCHbIX peaKTopax 11EP-30 

II 11EP-2, 1Icnon1,30BaH1Ie nonHpmoeaHHbIX II yn1,Tpaxono.i:tHbIX HeiiTpoHQB 

Ha .i:tpyrlIX IICT0qHIIKax n03B0JIHIOT II3yqaTb KaK cpytt.i:taMeHTaJibHbie CBOHCTBa 

Heii.TPoHa (3neKTP1IqecKyio nonHpmyeM0CTb, cpe.i:tHeKBa.i:tpaTJiqHbIH pa.i:tIIyc, 

(n-e)-B3alIMO):{eHCTBIIe, BpeMH )KII3HII), TaK II CBOHCTBa cpyn.i:taMeHTaJibHblX 

B3alIMO):{eHCTBIIH (HapymeHIIe npocTpaHCTBeHHOH qeTH0CTII B peaKQIIHX C 

HeiiTpoHaMII) .. 

Ha ycTaHOBKe IIOJI.HHA (nonHpmaQI1H - .i:to 0,6; q1Icno HeiiTpOH0B Ha 

o6pa3ue - 3-105 g-0,9 H-c-1-3B, r.i:te E - 3HeprnH B 3B; TeMnepaTypa 

II3MepeHIIH - ):{0 30 MK;tarnlITHbie nonH - ):{0 2 Tn, nonHplI3aQIIH M1Ime1m 

- '.i:to 10%) peanmyeTCH nporpaMMa no myqeHIIIO HapymeHIIH npocTpaHcT

eeHHOH qeTH0CTII II BpeMeHHOH IIHBapI1aHTH0CTII B peaKQIIHX, Bbl3BaHHbIX 
\ 

Heii.TpoHaMI1. 

Opm,ittaJihHM MeT0):{IIKa cneKTp0CKonnqecKoro attanma .i:tByxcTynettqa

TblX <pOTOHHbIX KacKa.i:t0B tta ycTatt0BKe KACKAA no3B0JIHeT perynHpHo 

nonyqaTb tte):{0CTynttyro .i:tPYrIIMII MeT0):{aMII nttcpopMaQIIIO 0 .i:tlln0JibHblX 

cpOTOHHbIX CIIJI0BblX cpyHKUIIHX nepeilqHI,IX y-nepeX0):{0B, myqaTb HeCTaTil

qeCKile 3cpcpeKTbl, CBH3aHHble CO CTp)'KTypoii. II Bep0HTH0CTHMII pacna.i:ta 
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PeaKTopttblH Ja.JJ MEP-2 

CneKTpOMeTp Jl)lll HCCJle)loBaHHH cjlaJOBblX nepeXO)lOB 

H MOJleKynllpHOH )lHHaMHKH KpHCTa.JJJ10B 

nHTHeBblH )leTeKTOP cjlypbe-)lHcjlpaKTOMeTpa BblCOKOfO pa3peweHHll 
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BblCOKOB036}')KJ::teHHblX COCT051HHH 51):{ep, IlOfl)"laTb yttHKMbHble no nonHOTe 
cneKTpbI B036}')KJ:leHHbIX 51):{ep. 

Ha cneKTpoMeTpe IIAPKC c nOMOIUbIO cneu:HanbHO pa3pa6ornHHbIX 

HOHH3aQHOHHblX KaMep ll3)'1laIOTC51 HHJ:{YQHPOBaHHbie HeiiTpOHaMH peaKQHH 

C BbmeTOM 3ap51)KeHHbIX qacTHU: Ha pa;:moaKTHBHblX 51):{pax MHIIIeHH, a TaK)Ke 

acpcpeKTbI HapyweHH51 npocTpaHcTBeHHoii qeTHOCTH Ha nenrnx 51J:lpax c 
TOqHOCTbIO J:{0 10-S. 

MHOroJ:{eTeKTOpHM ycrnHOBKa POMAIDKA, pemcTpHpyIOIUM y-KBaH

TbI nocne Jaxnarn HeiiTpOHOB, lfCilOflb3yeTC51 J:lfl51 H3)'1leHH51 MHO)KeCTBeHHOCTH 

y-n)"leii B HeiiTpOHHb!X peJoHaHcax, H3MepeHH51 napaMeTpOB HeiiTpOHHblX 

pe30HaHCOB If non)"leHH51 51):{epHbIX J:{aHHblX, Heo6XOJ:{HMbIX J:{fl51 KOHCT
pyHpOBaHH51 peaKTOpoB. 

YcTaHOBKH JJ:EJIPEHE-JJ:PEHH3 no3BOn51IOT non)"laTb xapaKTepHc

THKH OCKOflKOB J:{eneHH51 pe3oHaHCHblMH HeiiTpOHaMH, MrHOBeHHbIX 'Y-KBaH

TOB If HeiiTpOHOB J:{eneHH51, a Ha peaKTOpe MEP-2 - If 6bICTpoii KOMilOHeHTbl 
3aila3J:{bIBaIOll.{HX HeiiTpOHOB J:{enettml. 

Haqana pa6oTaTb yHHKanbHM, BbICTpoeHHM npH TeMneparype 0, 1 K, 

51J:{epHa51 MHIIIeHb 
235u, Il03B0fl5110ll.{a51 H3Mep51Tb SHepreTlfqecKyIO 3aBHCH

MOCTb yrnonoii aHH30Tp0IlHH BblneTa OCKOnKOB J:{eneHH51, KOTOpa51 HMeeT 

npHHU:Hn11anbH~e 3Haqem1e J:lfl51 ycTaHonnemrn MexaHmMa npou:ecca. 

Jln51 YJ:l06crna IlOflb30BaTeneii SKcnepHMeHTaflbHbIX YCTaHOBOK B JIH<I> 

BblnYIIIeH H peryn51pHo o6HoBn51eTc51 c6opHHK «User Guide (Neutron Experi

mental Facilities at JINR)», B KOTopoM ITOJ:lpo6Ho onHcaHbl TeXHHqecKHe 

xapaKTepHCTHKH 6a30Bb!X ycTaHOBOK JIH<I>. Ilo JanpocaM qlll3HKOB Bb!Cbma

eTC51 cneu:HanbHM cpopMa «Application for beam time». Ha ocHone non)"leH

HbIX npeJ:{nO)KeHHH ycrnHaBnHBaIOTC51 npHOpHTeTbl B pacnpeJ:{eneHHH BpeMeHH 
Ha cneKTpoMeTpax. 

MHTepHaQHOHanbHbiii KonneKTHB JIH<I>, ofo,eJ:{HH51IOIUHii 540 qenoneK, 

ycneIIIHO peIIIaeT KpynHbie npo6neMbl conpeMeHHOH qlll3HKH. Jia6opaTOpH51 

HeiiTpOHHOH qlll3HKH HM. M.M.<I>paHKa 51Bn51eTC51 Ha ceroJ:{H51IIIHHii J:{eHb 

aKTHBHbIM qneHOM MHponoro coo6mecrna ql113HKOB-HeiiTpOHIUHKOB. 
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na6opaTOpll1SI Bbllfll1Cnll1TenbHOV. 

TeXHIIIKIII 111 3BTOM3Tll133~111111 

.D,1t1peKTop- npocpeccop P.no3e 

Tene¢ott: (7-09621) 62-218 
ct>aKc: (7-09621 ) 65-145 
TeneKc: 911621 DUBNA SU 
E-mail: rpose@lcta2.Jinr.dubna.su 

~'.;, 

Ocuonuan 3ana11a Jia6opaTOpuu - o6ecneqeHHe KOMnbIOTepHoii, ce

Tenoii, anropHTMHqecKOH If nporpaMMHOH IlOMep)KKOH npOBOJ:{HMblX . B 

OM.SIM aKcnepHMeHTanbHbIX H TeopeT11qecKHX 11ccneJ:{onaH11ii. 

IIpuopuTeTHLie uanpaBJICHHH uay•mo-TeXHH'ICCKOii ,nenTeJILH0CTu: 
- pa3BHTHe 11HcpopMau:HOHHO-BbJqHcn11TenbHOii HHcppaCTPYKTYPbI OM.SIM 

(cpe,ncrna Bb1q11cnHTenbHOii 11 KOMM)'HHKaQHOHHOii TeXHHKH, MaTeMaT11qe

cKoe If HHcpopMaQHOHHOe o6ecneqeHHe K0MilbIOTepHbIX K0MnneKC0B ,nn51 

SKCnepHMeHTMbHbIX If TeopeT11qecKHX 11ccneJ:{OBaH11ii); 

- 11ccne,noBaHI151 . HenHHeHHblX npo6neM BbJq11cnHTenbH0H If MaTeMaTH

qeCKOH qlll311Klf, pa3pa60TKa MeT0JJ:OB, anropHTM0B If C03J:{aHHe Ha STOH 

OCH0Be 6a3 J:{aHHbIX, MeTO,ll0B If _naKeTOB nporpaMM J:{fl51 npoBOJ:llfMbIX B 

OM.SIM aKcnepHMeHTOB H TeopeT11qecK11x pacqeTOn; 

- pa3B11Tlfe cpeJ:{CTB conp51)KeHH51 C Me)KJ:lyHapo,nHb!Mlf KOMilbIOTepHb!Mlf 

. cernMH J:{n51 o6ecneqeHH51 MHCTHTYTa onepaTHBH0H CB513bl0 C Ha)"IHb!Mlf 

u:eHTpaMH MHponoro coo6mecrna )"leHbIX. 

Octtony HHqlOpMau:110HHO-Bb1q11cnmenbHOii HHcppaCTPYKTYPbI OM.SIM co

cTaBn51IOT UeHTPaflbHbiii _BbJqHcnHTemHbIH KOMnneKc (UBK) · OM.SIM c rpa

cp11qecK11M u:eHTp0M, noKanbHbie lf3Mep11Tenbl'IO-BblqJ1cn11TenbHbie u:eHTpbI B 

n~6opaTOpH51X ii Il0J:{pa3J:{enettlf51X MHCTHTYTa, cpeJ:{CTBa KOMilbIOTepHoii If 

TepMHHaJibHOH CB513H. 

B cocTan UBK OHHH nxo,nnT (p11c.l): 

- pacnpe.n,eneHHbiii UNIX-cepnep Ha 6aJe 3BM CONVEX-220 11 CONVEX-120, 

SUN SPARC station II 11 micro VAX; 

- KnacTep 113 Tpex 3BM rnna VAX; 

- MHciroMaIIIHHHbiii KOMnneKc EC 3BM, B cocTane K0Toporo HMeeTC51 J:{Ba 

MaTpHqHbJX npoueccopa C np0113B0,lllfTenbHOCTblO J:{0 20 Mips Ha BeKT0p

H~IX onepau;H5Ix; 
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KaHaJJ Ha 11Tanmi KaHaJJ Ha MOCKBy 
IHEPNET) (IASNET) 

\I \I 
B JJaOopaTOPHH O11Hl1 JINET 

I ETHE RNET 

I I m 
i CONVEX 120 CONVEX 220 VAX-8800 EC-1066 EC-1066 C 128 MByte 256 MByte 192MByte 16MByte 16MByte r 20 MFLOPS 100 MFLOPS 12 MIPS 5.SMIPS 5.5MIPS 0 

_l_ I 

l u V 
A Disk Disk VAX-8350 VAX-8350 Disk X Space Space 128MByte 128MByte Space ~ 4.4 11.1 2.3 MIPS 2.3 MIPS r 25 GByte ~ GByte GByte 

.--L I 

Disk Disk EC-1037 EC-1037 2 GByte Space Space 16MByte 14MByte 
I 4.8 4.8 1. 5MIPS 1.5MIPS 

H micro VAX II/ 
GByte GByte 
-- Disk Space I Disk Spac.e 

1.7 GByte 12 GByte 

- I 

s SUN SPARC CONTRAST-u System 2 VAX SINS N 64 MByte Station PC 386 (9) I SUN 1 4.2 MFLOPS 4000 PC 486 (2) SPARC-IPX + 

I I 
B JJaOopaTOPHH O11H11 

11 I I JJJR apxHBHPOBaHHR, 3anHCH H sso.na 
.naHHNX HCnOJJb3YDTCR MarHHTHUe JJeHTN KaHaJJ KaHaJJ pa3JJH4HOA nJJOTHOCTH (OT 800 .no 6250 Ha Ha OHT/.nDAH) ,KacceTHUe JJeHTU, Exabyte-MOCKBy repMaHHD 8500 H CD-ROM 

le-mai 1, IDFN HEPNET) 
ftp, 

RELARNJ 

Pttc.1. UeHTp3JlhHhiii Bhl'-IHCJIHTeJibHhiii KOMllJJeKc OH51H 

- VAX station-4000; 

-SUN SPARC-IPX stations (2 IDT.); 

- KOMnneKc pa6o,mx cTam:.rnu KOHTPACT-Cl1HC. 
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OcHOBHrui Ja,uaqa UNIX-cepaepa JaKJIIOtiaeTCH B o6ecneqemrn Ha 6aJe 

e,I.J,IIHoro IIHTepcpeuca a cpene UNIX noJib30BaTeJieu JIOKaJibHOH cern 0.115!11 
Bbl'IIICJIIITeJibHbIM, nporpaMMHbIM, cpattJIOBbIM H IIHqJOpMaUIIOHHbIM cepBII

COM. J].rr51 3TOro nrraHIIpyeTC51 npIIo6peTeHIIe IIHTerpIIpoaaHHOH MHOronpo

ueccopHOH CIICTeMbl Ha 6a3e C220 C ,I.J,BYM51 RISC-npoueccopaMII HP/735, 

MHOronpoueccopHoro cepaepa SUN SPARC 1000, pacmIIpeHIIe ,I.J,IICKOBoro 

npocTpaHCTBa II CIICTeMbl MaCCOBOH naM51TII Ha 6a3e ycTpOHCTB TIIna 

EXABYTE-8500. 

CpencTBa BbI'IIICJIIITeJibHOH TeXHIIKII nonpaJnerreHHH llHcrnryTa 

(3BM ll3MepHTerrbHO-Bbl'IIICJIIITeJibHbIX ueHTpOB rra6opaTOpIIii, CTaH

UIIII SUN II VAX, MIIKpo VAX, nepcoHarrbHhie 3BM KJiacca IBM PC 

XT/AT/286/386/486) HBJIHIOTCH a6oHeHTaMII ceTeii JINET (Joint Institute 

NETwork) II ETHERNET. 
IlporpaMMnoe 06ecne11euue KOMDJieKca BKJIIOtiaeT ceTeBbie naKeTbI, 

pearrIIJYIOIUIIe npoTOKOJibI DECNET, TCP/IP, X.25, NETW ARE; Tpa,uII

UH0HHbie CIICTeMbl nporpaMMIIpOBaHII51, CYEJJ., 6II6JIIIOTeKII nporpaMM 

CERNLIB, NAGLIB H npyroe npIIKJia,uHoe nporpaMMHoe o6ecnetieHIIe, 

IICnOJib3yeMoe B qJIIJIIqecKIIX ueH'Ipax ,I.l,JI51 npoae,I.J,eHII51 3KCnepm.teHTaJibHblX 

II TeopeTIItieCKIIX IICCJie,I.J,OBaHIIii, B TOM 'IIICJie naKeTbl nporpaMM ,I.l,Jl51 aHaJIII3a 

II ynpaBJieHII51 ,I.J,aHHblMII, MO,I.J,errIIpOBaHII51 3JieKTpOHHbIX 3KcnepIIMeHTOB, 

nonnep)KKII 6oJib1UIIX nporpaMMHblX KOMnrreKCOB, npe,I.J,CTaBrreHII51 ,I.J,aHHblX 

II np. Ha 3BM CONVEX coJ,I.J,aH II nonnep:i1rnaaeTCH apxIIB cao6o,I.J,Horo 

nporpaMMHoro o6ecnetieHII51. 

HapHny c o6ecnetieHIIeM nocTyna K J)l(e IIMe10meiicH 6a3e naHHbIX no 

cpII3IIKe qacrnu PPDS, HHcpopMauIIoHHoii noncIIcTeMe INIS II Me)K,I.l,yttapon

Hoii CIICTeMe WWW' Be,I.J,YTCH pa60Tbl no C03,I.J,aHHIO KOMnrreKCHOii HHcpop

MauIIOHHOH cIIcTeMbI, Kornprui. o6ecnetIIIT nocTyn K npyrnM Me)K,I.l,yHapo,I.J,HbIM 

6a3aM ,I.J,aHHbIX, 3JieKTpOHHOMY KaTarrory HaytIHO-TeXHII'leCKOii 6II6JIIIOTeKH 

0115111 II npOtIIIM HCTO'IHHKaM IIHcpopMaUIIII C aaTOMaTH3IIp0BaHHblX 

pa6otIIIX MecT cpII3IIKOB. 

, JIOKaJibHrul ceTeBrui. IIHcppaC'IpyKTypa 0115111 no,I.J,KJIIO'leHa K Me)K,I.l,ytta

po,I.J,Hb!M K0Mnb)OTepHb!M cernM qepe3 Bbl)leJieHHble II KOMMYTHpyeMbie Ha3eM

Hbie II CnYTHIIKOBble KaHarrbI CB513H (pIIc.2). KaHaJibl pa6oTaIOT no Me)K,I.l,yHa

pO,I.l,HOMY npoToKoJiy TCP/IP II npenocTaBJIHIOT cpencTBa ynaneHHoro axona 

B 3BM (B TOM 'IIICJie H 3apy6e)KHbie), o6MeHa 3JieKTpOHHOH nO'ITOii, 

MaTepIIaJiaMII TeJieKoHcpepeHUIIii, cpaiirraMII ,I.J,aHHblX H nporpaMMaMII. 

J].rrH o6ecnetieHII51 yqaCTHIIKOB COBMeCTHbIX Me)K,I.l,yHapO,I.l,HblX 3KcnepII

MeHTOB 6onee 3cpcpeKTIIBHOll onepaTIIBHOii CB513bl0 Ha 6a3e, 0115111, CTaHUIIII 

KOCMIItiecKoii CB513II B J].y6He (CKC-2) II Jaaona «TeH3op» pearrmoBaHbI naa 
~~ffe~W¾&ii ' 1 ~,?1:&«##ffffiO@'i&?'M.W,i&?i@f@,J,;JWWJJftYZJ!t?@~Jr!l~~W>i?C =~ 
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,llHpeKUHJI JIBTA: B .B.KopeHbKOB, npoctx:ccop P.n oJe (<l>Pf), 

npoctx:ccop 11.B .ny:iblHHH 

3an 3BM CONVEX 

Hay'IHbIH ceMHHap e 0T)leJJe Bbl'IHCJIHTeJJbHOH MareMaTHKH 

CTaHUHll KOCMH'ICCKOH CBlIJH 
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l ,. 

-------------sis_-,-------~~M.S.-S.«.,. ~'<'..-.-.~t::'.'. -~~$:;..<=~~ 

mPr I jmPAllllHSI j j ruBEfitlAPHSI j j ITTAnHSI 11 cmA I·. ~c~~~:~- .. 

RELARN/ 
RELC0H/ 

Hoct<Ba 
11 

j11mo3 cnpoTeHHo>I 
.. 

HT3CI) I I I 
11 I // : : HSIH craT~HHa~ 

'HAC/ • I -INTERNET/ 
--H~3 CIA. N~T l : -+-I HSICI) 'C lloeocH5HpCK) I 1[[!: ___ ,; EUNET 

I I I 

: ........ ~:-'-: __ ...;..., 
! --- ------ -- -- OHSIH - - - - - IHo~:a I-

Jlyi;Ha 
--r 

DFN,INTERNET 

" KOKOC 
CKC
JlY6Ha -,-

INTERNET, HEP NET 

EARN 

C fi0TCJlAH, 
a,pr, 

CLNGS I NFN, 
HTanm1> 

CERN p~~!--~~p !P~~~~ ~~~~~ INFN HHnaH 5onoHbR 
a,pr llonbma Poccm1 - HTanHR 

BeHa JIHH'-l CNUSC __ IN2P3 ___ CaKne __ AHHeCH HaApHA 
ABCTE_HR Cl)_p_aHl..lHR HcnaHHR 

RAL 
6E_HT. 

AH~!!P: !!~ f~~~--~!! __ !~P~!~~ ~~~~!~ ~~!! !~~~=~~~a 
ronnaH. IIJBel.lHSI CIIJA HHAHR BeHrpHR H3paHnb 

. " 
-1, 

K OCHOBHblH He•AYH3POAHblH aK.aAeHH~eCKHH H HCcneAOBaTenbCKHH 
BblAeneHHblH nHHHRH B Eepone 

BblAeneHHble nHHHH 

---------- KOHHYJ"HpyeHble nHHHH 

PHc.2. CxeMa CBllJeii OIUIH c MelK,!l}'llapo11H1,IMH KOMilblOTepHblMH CCTllMH EBpOnbl, AMepHKH H 

C ll/lCpHblMH l.lCHTPaMH PocCHH 

KaHana CllYTHIIKOBOH CBH3ll. OAHH o6ecne'IIIBaeT npaMOH Bh!X0A Ha Bhl'lllCJill

TeJihHhie ueHTpbl fepMaHllll, BT0poii - lfTaJillH, a qepe3 HllX AOCT)'II K npyrnM 

Me)l(Ayttap0AHhIM K0MllhlOTepHhlM ceTHM. 3TH KaHaJihl 0TKpbIBalOT COTpyn-
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HllKaM OH51H A0CT)'II B .llHTepaKTHBHOM pe)KIIMe K M0IUHhlM K0MllhlOTepaM 

H HH!pOpMailll0HHhlM 6a3aM )laHHhIX HaytIHhlX ueHTp0B EBpOllhl H MHpa. 

Ba)KHOe MeCT0 B HayqHoii nporpaMMe na6opaTOpHH JaHHMalOT: 

• MaTeMaTH'IeCK0e M0AeJIHpoBaHHe MepHO-!pH3ll'leCKHX npoueccoB, !pH3ll

'leCKHX HBJieHHH, 3KcnepHMeHTaJlhHhIX ycTaH0B0K; 

• pa3pa6oTKa H0Bh!X 'IHCJieHHhIX H aHaJIHTH'IeCKHX MeT0A0B peweHHH 3~aq, 

B03HHKalOIUHX npH nponeneHHH TeopeTH'IeCKHX HCCJiei:loBaHHii; 

• C03AaHHe 6a3 naHHhIX, anropIITM0B H npHKJI~HhIX nporpaMM; 

• HHTerpaUtta 'IHCJieHHhIX, CHMB0JlhHhIX H rpa<pH'leCKHX MeT0A0B aHaJIH3a 

MaTeMaTH'leCKHX MOAeJieii, !pH3H'leCKHX HBJieHHH H SKCnepHMeHTaJihHhIX 

naHHhIX; 

• HCCJieA0BaHHH HeJIHHeHHhIX Moneneii !pH3HKH; 

• pa3pa6oTKa, pa3BHTHe H conpooo)l(AeHIIe nporpaMMHoro o6ecne'leHtta nm1 

npoB0AHMhlX n na6opaTOpllHX OH51H SKCnepIIMeHTaJihHhIX HCCJienooaHHii; 

• BHenpeHHe C0BpeMeHHhlX nporpaMMHhlX cpencTB H TeXHOJIOrnii. 

OAHHM HJ Ba)l(HeiiwHx paJnenon HayqHoii nporpaMMhI JIBT A HBJIHeTCH 

pa3pa60TKa anropHTM0B H MeT0A0B, B qacTH0CTH AJIH peweHHH HeJIHHeHHhIX 

HHTerponHcpcpepeHUHaJihHhIX ypanHeHHii. B HacToHmee npeMH B JIBT A 

HMeeTCH WHp0K0ll3BeCTHaH WK0Jia B o6JiaCTH Bhl'IHCJIHTeJihHOH MaTeMaTHKH, 

np0B0AHIUaH llCCJieA0BaHtta B C0BpeMeHHhlX nepcneKTHBHhIX HanpaoJieHHHX, 

HanpHMep n KOMllhlOTepHoii anre6pe. 

Jla6opaTOpHH HMeeT pHA cornaweHIIH 0 nponeneHHH C0BMeCTHhIX pa6oT 

c EnponeiicKoii opraHmauHeii MepHhIX HccnenooaHHii (UEPH), panoM 

KpynHhIX Ha)"IHhIX ueHTpon fepMaHHH (GMD, CaHKT-AyrycTHH; FZ, Poc

ceHnopcp; DESY-IHEP, UoiiTeH), npymMH HHCTHryTaMH H opraHHJailHHMH, 

a TaK)Ke qmpMoii CONVEX. i · 
KaK H Ha np0TH)I(eHHH MH0rHX npenweCTBYIOIUHX JieT, na6opaTOptta 

o6ecne'IHBaeT o6pa6oTKY !pHJlhMOBOH HH<pOpMailHH c TpeK0BhlX KaMep H 

m6pHAHhlX CHCTeM. 

~ ~m. ,:.:::::m.is~•~ ~~™ :wm @W.t.mtucm:ml!:@aw .,nm . .;;:,~ 
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AY6HA 

ropOA )],y6Ha, rAe HaXOA111TCH 06beA1t1HeHHblVI 111HCT111TYT 
HAepHblX lt1CCJ1eAOBaH1t11t1, - poseCHll1K ~HCTll1TYTa. . 
lilcTop111st ropoAa TeCHO CBst3aHa C Ba>KHei'.1w1t1Mlt1 . 

co6 blT1t1st M 111 . s )K!:13Ji!1_Ql1EJi.Y.fil11JbL)],y,6Hbt.Hm~aLktM~!i9_ 
1113BeCTHEJ&Y~el:lb~K-:QU1311KQ.B~.YP'-lfil..OBa, >K9,!Jk1Q . .:J:S:IQPJ1,_c, 
BeKc~epa,__611.ox11au.e.e.a,~6oco.mo6asa,.JPJJep.os.c1, __ _ 
~~ •. DottTeKopso,,~·"·"'· 

r..QQ.Qfl.P_c.1£[.IOllO)KeH Ha )K1t1Bon111cHblX 6eperax peK111 Bonrn. 
CospeMeH~~.QRD:i1K.cop.o.a.aiii:!M~t!~l:!9~.20Y._~.8:e.i§_-· 
~.Q._~OJ5P.~.cllQW,e[OJte.Q.c:l.'. 

np111e3)Kaf0ll.llt1e B AY.6Hy cneu111a1111CibUlPOAOJ1)1(81QT- · 

111_g_c;;,1.1eAbB.at:111.1H...J:1a!:l.aible_~ cso11x..c.rpaHax...a.:ra10Ke
np111H111Ma10T _y~c.r111.~tB ga6oTax no Ha~1.1Hbvi nporQ.c1MMe 
0 ~lalt1 ~C_g_C~_gJl.g__l9TC.lL!J.Qe U,11131110 H H bl e n p 1116 0 p bl 

• ~--....-..... ,~ -• •-t ""'.'. --T. 
111 orpOMH ble. 3~_1JJ;Hll:1Me.Hianbl:ibLB-yc:ra1::10l3KL1..AJ1H--

·- ', . 
no11y'-leH1t1H,YtL~Kcl!tbHblKA8HHblX.O.CJPC>9rl!1l1 .. Ma.Iep111:1 
!1_ o c11111a)5 J!;381t1MOAe0cJ:BJ1fL!L!J2111QOIJ§~ 
Me)l(AyHapOAHble Hay'-IHble Clt1Mn03111YMbl, KOHcpepeHU,111111 
1,1 ceM1t1Hapbl, npOBOA111Mble B )],y6He, po)l(AalOT HOBble .111Aelt1 
111 HOBble OTKpblTll1H. 

.ijy6Ha cnaBll1TCR CBOll1M rocTenp1t11t1MCTBOM. Y'-leHble, 
! -

~bCyAagc;;rneHHble 1,1 <f6L4~91~~Htt~~ f1,eHTe11111, n111caTe11111, 
~PTll1CTbl.J3,C.e,-icro..nplt1e3)KaeT,.~.3TOI-3aMe~ar.eJJ.btf,bJtl. 
rn-P.OA,_::::;:....)KeJ1aHHble~r:ocT1t1.N·A8'-IHOe-,r:eor.pacp1,1'deCKOe 

Qa..9non.o>K:eH111e.111.xopaw1.1e...np1,1poAl:lbUU'.CD..OJ:'!.~. 
· ~BQ~J-v10)KHOCT-b-.CO'-ISTaTb-,pa6oT,y_c~ 

B Jll06oe BQ.fil1,SJ_[OA8.-

np111rnawaeM s )],y6Hy! 
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