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8 1997 ro)ly B p~Jle CTpaH-)"laCTH11U OH51H cno­

lKI1nacb <lJI1HaHCOB0-3KOHOMI1'1eCKM CI1Tyau11~, KOTO­

pyJO HI1KaK Henb3~ Ha3BaTb 6naronp11~THOH JlJI~ HH­

CTI1TyTa. 3TOT rO)l, KaK 11 HeCKOnbKO npe)lbi)lYJ.l.li1X 

neT, 6bin HanonHeH 6opb6oii 3a BbllKI1BaHI1e 11 coxpa­

HeHI1e Hawero Ha)"'HOro ueHTpa . .ll11peKu11~ np11HI1Ma­

na HeopJl11HapHbie Mepbl c uenbJO HanonHeHI1jj 6JOJllKe­

Ta 11 nOn)"leHI1~ B3HOCOB CTpaH-)"laCTH11U CBOeBpeMeH­

HO 11 B llOnHOM 06beMe. 

Ha HaW B3rJJ~Jl, rJJaBHbiM 11TOrOM 11CTeKwero 

1997 rO)la MOlKHO C'II1TaTb TO, 'ITO l1HCTI1TyT BOnpeKI1 

3KOHOMI1'1eCKI1M 11 <lJI1HaHcOBbiM TPYJlHOCT~M no­

npelKHeMy npOJlOnlKaeT BHOCI1Tb BeCOMbiH BKna)l B 

COBpeMeHHYJO <lJI13H'IeCKYJO HayKy, COXpaH~~ BbiCOKI1H 

peHTI1Hr B ~IHpOBOM Hay'IHOM C006lUeCTBe. 

8 11CCne)lOBaHI1~X Jly6HeHCKI1X TeOpeTI1KOB 6bin 

pa3BHT aHaJJI1TI14eCKI1H nO)lXOJl K peweHI110 npo6neMbl 

np113pa4HbiX oco6eHHOCTei1 B KX,ll, ueHTpaJJbHYJO 

pOilb B KOTOpOM 11rpaeT ycnOBI1e np11'111HHOCTI1, c4Jop­

Myn11pOBaHHOe B BH)le Tpe6oBaHI1~ aHaJJI1TI14HOCTI1 no 

nepeMeHHOH Q 2, 11 Tpe6osaHI1e cooTBeTCTBI1~ c Pf­

cyMMHposaHHOH TeOp11eH B03MYJ.l.leHI1H . 

Hccne)lOBallbl KOHCTaHTbl nepeHOpM11pOBK11 B M~r­

KO uapyWeHHbiX cynepCHMMeTp114HbiX KaJJH6pOB04-

IIbiX TeOp11~X. 0oKa3aHO, 'ITO OHH ~Bn~JOTC~ BHeWHI1-

MH cynepnon~MH, 3aBHC~ll.(HMH OT Wllyp110HHOro 

non~, 11p114eM HX ~BHbiH BH)l llOBTOp~eT KOHCTaHTbl 

nepeuOpMHpOBKI1 B HeuapyweHHOH TeOp1111 C nepe­

Onpe.UeJJeHHeM KOHCTa!IT CB~311. 3TO ll03BOn~eT BOC-

11pOH3BeCTI1 see H3BeCTIIble pe3ynbTaTbl no nepeHop­

MHpOBKe M~rKHX Jap~.UOB 11 MaCe B M~rKO HapyweH­

IIO~i TeOpHH . 

YcnewHo seJJacb pa6oTa no cosepweHCTBOBai!HJO 

IIYKJJOTpO!!a. n poBe)lei!O .usa ceaHca pa6oTbl c llY'I­

KOM. nony•!eH pelK11M UHpKyn~UH11 llY'IKa Jl6iTpOHOB 

B Te'1e1111e 5 CeKyii.U . JlJI~ 3KCnepHMeHTOB Ha BllyTpe!!­

lleH MHWettH .UOCTHrtlyT Bb!COKI1H ypoBellb CBeTit­

MOCTII. 

JlOCTI-DKeHI1e peKOpJlHOH 11HTeHCI1BHOCTH n)"'Ka 

llOn~pH30 aHHbiX )leHTpOHOB (5·109 lJaCTHu/UHKil) H 

YCTOH'IHB~ pa60Ta CHHXpo<lJa30TpOHa n03BOJIHJIH Ja 

KpaT'Iaiiwee speMjj o6n)"leHH~ non)"'HTb YHHKaJJbHbJe 

)laHHbJe K aK no KYMYn~THBHOMY 3cpcpeKTy, TaK H no 

pa3HOCTI1 Ce'leHHH B3aHMO,lleHCTBH~ non~pH30BaHHbiX 

npOTOHOB H HeHTpOHOB npH 3HeprHH OKOJIO 2 f3B B 

o6nacTH pe)lnonaraeMoro pe3oHaHca. 

B Hccne)lOBaHH~x MexaHH3Ma MHOlKeCTBeHHOH 

3MI1CCI111 <lJparMeHTOB npOMelKyTO'IHOH MaCChi «rOp~­

'IHMI1» ~.npaMI1 Ha CI1HXpOcpa30TpOHe 011.5111 C nO­

MOll.(biO y c TaHOBKI1 Cl>A3A nOn)"leHa COBOKynHOCTb 

pe3ynbTaT B, n03BOn~JOll.(11X yTBeplK,llaTb, 'ITO Ha6JJJO­

)laeMM )le311HTerpaul1jj ~.nep npe.ncTaBJJ~eT co6oii Ho­

BbJH Tl1n p acna)la B036YlKJleHHbiX ~)lep - TellJIOBYJO 

MynbT11cppa rMeHTaUI1JO. 

Ha He iiTp11HHOM )leTeKTope HCl>83 - 0115111 B 

3KCnep11Me HTe C nonHbiM nOrJJOll.(eHI1eM npOTOHHOffi 

n)"'Ka nOJJ)"leHbl HOBble )laHHble 0 BbiXO)le O'lapOBaH­

HbiX lJaCTI1U B npOTOH-HyKnOHHbiX CTOnKHOBeHI1~X 

np11 3HeprH 11 70 f38. 

CpeJl 6onhworo KOJJI14eCTBa HOBbJX 3Kcnep11-

MeHTOB, BbirJOnHeHHbiX COTPY.llH11KaMI1 01151H cosMe­

CTHO c KonneraMI1 no Konna6opau1111 DELPHI 

(UEPH), Heo6XO)li1MO OTMeTI1Tb n011CK HeHTpaJJbHbiX 

11 3ap~lKeJJHbJX 6o30HOB X11rrca. AHanl13 )laHHbJX B 

paMKaX «CTaHJlapTHOH MO)leJII1>> n03BOnl1n ycTaHOBI1Tb 

HOBoe orp Hl14eHI1e Ha Macey 3Toro 6o3oHa. 

Jly6HeHCKM rpynna BHecna 3Ha•mTeJibHbiH BKJia)l 

B nOn)"leHHe nepBbiX pe3ynbTaTOB KOnna6opaUI111 

HERMES ( DESY). E10 6bJJJ npeJlJIOlKeH 11 pa3BI1T HO­

BbJH MeT Jl Bbl)leJJeHH~ Cni1HOBbiX aC11MMeTp11H 11 

cnHH-JaBI1 C11MbJX CTPYKTypHbJX cpyHKUI1H 113 )laHHbJX 

no non~p 30BaHHblM nenTOH-HYKilOHHbiM Ce4eHI1~M. 

CoTpyJlHI1KaMI1 HHCTI1TyTa B cosMeCTHOM c PSI 

(U10p11x) 3Kcnep11MeHTe PIBET A non)"leHbi HOBble 

)laHJJble 0 n epeXO)le MJOOHI1H - aHTI1MIOOHI1H, Janpe­

weHHOM J aKOHOM coxpaHeHI1~ nenTOHHoro '111cna. H11 

OJlHOrO pac na)la aHTHMIOOHI1~ llOKa He 06HapylKeHO. 
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8 pe3yJJbTaTe ycTaHOBJleHO HOBOe OrpaHH'IeHHe Ha 

BepXHIOIO rpaHHUY sepo~THOCTH nepeXO)la. 

fpynnoi1 OYI51YI cosMeCTHO c KOJJJJeraMH H3 KOJJ­

na6opaUHH 08ELIX (UEPH) snepBbie Ha6 JJJOJleHa 

peaKUH~ TIOHTeKOpBO npH aHHHrHJJ~UHH OCTaHOBHB­

WHXC~ aHTHnpOTOHOB B ra3006pa3HOM )leHTepHH H 

OUeHeHa BeJJH'IHHa BbiXO)la ::noH peaKUHH. 

Ha UHKJJOTpoHe Y-400 snepBbie 6biJJH BbinOJJHeHbi 

3KCnepHMeHTbl no CHHTe3y H30TOnOB 110 3JleMeHTa Ha 

BHyrpeHHeM nYlJKe HOHOB KaJJbUH.SI C nOCJJeJly!OlUHM 

XHMH'IeCKHM Bbl)leJJeHHeM cppaKUHH 3JJeMeHTa 106 H 

perHCTpauHeH aKTHBHOCTH B pe)I(HMe ocp-JJaHH. 

8bmonHeHbi 3KcnepHMeHTbi no Hccne)loBaHHJO 

JlHHaMHKH «CJJH~HH~-)leJJeHH~>> B 06JJaCTH TpaHCaKTH­

HHJlHbiX H aKTHHHJlHbiX KOMnaYHJl-~Jlep . 8nep Bbie H3-

MepeHbi xapaKTepHCTHKH )leJJeHH~ cynepT~)I(eJJbiX 

~Jlep C Z = 110 C MaJJOH :mepmeii B036y)I(JleHH~ B 

aCHMMeTpH4HOH peaKUHH . 

Ha KaHane BbiCOKoro pa3peweHH~ AKKYJ1 YIHHA 

(Y-400M) nonYlJeH nYlJOK 3K30TH4eCKHX ~Jlep . 8nep­

Bbie 6biJJH npose)leHbi HJMepeHH~ nonepe4Ho ro ce'le­

HH~ pacce~H~ HOHOB 6He C npoMe)l(yrO'IHOH 3Hep­

meii B WHpOKOM YTJJOBOM HHTepsane Ha raJOBOH MH­

weHH 4He. YIJMepeHH~ o6Hapy)I(HJJH no)lbeM ce'!eHH~ 
pacce~HH.SI Ha3a)l B CHCTeMe UeHTpa Mace. AHaJJ H3 )laH­

HbiX noKa3biBaeT, 'ITO 3TOT nO)lbeM o6ycJJOBJJeH JlH­

HeHTpOHHOH KOHCtJHrypauHeH B rano ~Jlpa 6H e . 8 HTO­

re !WilYlJeHO nO)lTBep)I(JleHHe Ba)I(HOro BbiBO)la TeOpHH 

o cywecTBOBaHHH rano B CTPYKType ~Jlep ren H~. 

8 Konna6opaUHH OYI51YI - TIYI51ct> - ct>3YI -

PHU KYI npoBeJleH YHHKaJJbHbiH no nOJJHOTe KOMn­

JJeKc 3KCnepHMeHTaJJbHbiX H TeopeTH'IeCKHX HCCJJe)lO­

BaHHH ~JlepHOro )leJJeHH~, Bbi3BaHHOrO pe30HaHCHbiMH 

HeHTpOHaMH . C HCnOJJb30BaHHeM nOJJ~pH30BaHHbiX H 

HenOJJ~pH30BaHHbiX HeHTpOHOB HMnyJJbCHOrO HCTO'I­

HHKa YIEP-30 JlJJ~ BbiCTpoeHHbiX (no cnHHy) H HeBbi­

CTpoeHHbiX MHWeHeH aKTHHHJlOB 6biJJH BnepBbie H3Me­

peHbl P-'leTHbie H P-He'leTHbie HHTepcpepeH UHOHHbie 

3cpcpeKTbl B yrnOBbiX pacnpe)leJJeHH~X OCKOJJ KOB )leJJe­

HH~, a TaK)I(e HX MaCCOBbie H 3HepreTH4eCKHe pacnpe­

JleJJeHH~ B 3aBHCHMOCTH OT 3HeprHH na)lalOWHX HeHT­

pOHOB. 

t 
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8 J1a6opaTOpHH Bbi'IHCJJHTeJJbHOH TeXHHKH H aB­

TOMaTH3aUHH OYI51YI BbinOJJHeH p~Jl pa6oT B paMKax 

npoeKTa EA<l>YI3-96 (cOJJlaHHe H pa3BHTHe pacnpeJle­

JJeHHOH CeTH 6a3 )laHHbiX H 3HaHHH B 06JJaCTH cpyHJla­

MeHTaJJbHbiX CBOHCTB MaTepHH H npHKJJa)lHOH ~.UepHOH 

cpH3HKH). 

HoBbiM waroM B COTPYJlHH'IeCTBe c UEPH ~BH­

JJOCb no)lnHcaHHe TipoTOKona o6 YlJaCTHH OYI51YI s 

npoeKTe LHC. 8 paMKax 3Toro npoeKTa, B cooTBeTCT­

BHH C o6~3aTeJJbCTBaMH 0J15JYf, Be)leTC~ no)lrOTOBKa K 

3KcnepHMeHTaM ATLAS H CMS. YIJroToBJJeHbi MeJl­

Hbie nornOTHTeJJH H ocymeCTBJJeHa c6opKa nonHoMac­

wTa6Horo MO.IlYJJ~ Topuosoro )I(H.IlKOapromwro a!lPOH­

Horo KaJJOpHMeTpa, C03,llaH npOTOTHn )leTeKTOpa nepe­

XO.IlHOrO H3JJY4eHH~ - TpeKepa ycTaHOBKH ATLAS. 

TipoBe)leHbl HCCJJe,llOBaHH~ XapaKTepHCTHK )leTeKTO­

pOB, BXOJl~WHX B cocTaB ycTaHOBKH CMS, s ycnosH~x. 

6JJH3KHX K peaJJbHOMY 3KCnepHMeHTy. 

PaJsepHYJM B YHHBepcHTeTe Ocno cosMeCTHM 

BbiCTaBKa OYI51YI H UEPH «HaYKa, c6JJH)((aJOWM 

• HaUHH >> npoHJBena rny6oKoe sne'!aTJJeHHe Ha noceTH­

Teneii ~pKHMH npHMepaMH HCnbiTaHHOrO BpeMeHeM 

COTPYJlHH'IeCTBa JlByx Me)l(nYHapOJlHbiX ueHTpOB. 

24 ceHT~6p~ 1997 r. B wTa6-KsapTHpe IOHECKO 

B TiapH)((e B TOp)l(eCTBeHHOH 06CTaHOBKe 6biJJO nO.Il­

nHCaHO CornaweHHe Me)((ny IOHECKO H OYI5111. Co­

rnaweHHe OTKpbiBaeT WHpOKHe B03M0)((H0CTH JlJl~ 

COTPYJlHH'IeCTBa KaK JlByx Me)((JlyHapO.IlHbiX opraHH3a­

UHH, TaK H HX CTpaH-YlJaCTHHU B COBMeCTHbiX HaYlJ­

HbiX H o6paJoBaTeJJbHbiX nporpaMMax . 8 peJyJJbTaTe 

no)lnHcaHH~ noro JlOKyMeHTa 0115111 Bowen B cnHcoK 

Me)((JlYHapO.IlHbiX Me)((npaBHTeJJbCTBeHHbiX opraHH3a­

UHH, accouHHposaHHbJX c IOHECKO. 

KaK 3HaK npH3HaHH~ BbJJlaJOweroc~ BKJJa)la y'le­

HbJX OYI51YI B cospeMeHHYJO cpH3HKY H XHMHJO MO)((HO 

pacueHHTb peweHHe feHepanbHOH accaM6neH Co103a 

'IHCTOH H npHKJJa)lHOH XHMHH (IUPAC) OT 30 asrycTa 

1997 r . o npHcsoeHHH HOBOMY I 05 3JJeMeiiTy TiepHo­

JlH'IeCKOH CHCTeMbl 3JJeMeHTOB .[l .Yf.Meuneneesa Ha-

3BaHH~ «Jly6HHih>. 

8.f.Ka!lbJWeBCKHH , 

JlHpeKTOp 06oe)lHHeHHOro HHCTHTyra 

~.UepHbiX HCCJJe)lOBaHHH 
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COBEII.(AHHE KOMHTETA UOJIHOMOqHbiX UPE.[(CTABHTEJIEH 

20--21 MapTa 1997 r. B .[(y6ue COCTOJIJiaCL O'le­
penuag ceccng KoMnTeTa llonnoMO'IHLIX llpe.u­
CTaBnTeneu npaBHTellbCTB rocy.uapCTB - 'IJieHOB 
OHRH. llpe.uce.uaTeneM .uo O'lepe.uuou ceccnn Kllll 
n16pau npo!Jleccop C . .[(y6nn'IKa. 

KOMHTeT nonHOMO'IHbiX npe.uCTaBHTenei1 3acny­

wan H 06cyiiHJl IlOKJla,!l IlHpeKTOpa 11HCTHTyTa 'IJleHa­

KOppecnOHIIeHTa PAH 8.f.Ka.ubiwescKoro «0 neli­

TenbHOCTH 0115111 B 1992-1996 rr. H 3a.uaqax ua 

1997- 1999 rr. >> H nocTaHOBHll : ono6pHTb pa60Ty 11u­

CTHTyTa no BblfiOllHeHHIO nnaua uayquo-Hccnenosa­

Tell bCKHX pa6oT H Me)l(.uyuaponHoro coTpyiiHH'IeCTBa H 

J.lOKJla).l IlHpeKUHH; yTBepiiHTb peweHHll 80-H H 81-H CeC­

CHH Y'leHoro coseTa 0115111, a TaK)I(e nn aH uayquo­

HccnenosaTenbCKHX pa6oT H Me)l(nyuaponHoro coTpy.u­

HH'IeCTsa Ha 1997 ro.u; yTBepiiHTb «Hay'IHYJO nporpaM­

MY 0115111 Ha 1997-1999 roiibl>> ; yqHTbiBal! peKOMeH­

nauHH 81-ii ceccHH Y'leuoro coseTa, nopy'IHTb IIHpeK­

UHH 0115111 o6ecne'IHTb nepsoo'lepenuoe BbiiienenHe 

cpencTB B 1997 rony ua CJieiiyiOume pa60Tbi : 

- C03IIaHHe CHCTeMbl BbiBOila H KaHaJlOB Bb!BeiieHHbiX 

11)"-IKOB ua uyKnoTpoue; nponon)l(eHHe 3KcnnyaTa­

UHH IIYKJIOTpOlta; 3KCnepHMeHTaJlbHble HCCJleiiOBa-

1111ll CfiHHOBbiX CTeneHeH CB060Ilbl Ha HYKllOTpOHe, 

a TaK)I(e UBeTOBbiX CTenel!eH CB060Ilbl B SIIIepHOM 

sewecTBe ua uyKnoTpoHe, B UEPH 11 8NL; 

- peaJIH3aUIIIO rpacpHKa pa60T no npoeKTy 11PEH C 

3asepweuHeM B KpaT'Ia~iwHe cpoKH; 

- cosepweiiCTBOBatiHe peaKTopa 116P-2 c uenbiO co-

3J.lai!Hll ycJIOBIIfi JlJill JlOJiroCpO'IIIOH 3KCilJiyaTaUIIII 

::>Toii yCTaiiOBKII B GyJ.lyweM ; 3asepwe1111e pa6oT 110 

XOJIOJlllOMY 3aMeJlJII1TeJIIO ; pa3BIITI!e 3KCI1epHMeii ­

TaJibiiOii 6a3bl H cpenc-rs c6opa ).lallllbiX nnll cneKT­

poMeTpos ua 116P-2: J.laJihlleiiwee IICIIOJih30Balllte 

cneKTpoMeTpos ua peaKTope, B nepBYJO oqepe.ub B 

3KcnepnMenTax no ManoyrnosoMy paccel!HHIO n 

pecpneKTOMeTpHH; 

- 1asepw eune pa6oT no nonyqeHHIO HHTeHCHBHbiX 

nyqKOB Tl!)l(eJlbiX HOHOB Ha YCKOpHTene Y -400 C 

HCTO'IHHKOM ECR-4M; CHHTe3 Tl!)l(e1lbiX li.Uep 

s6nn3 o6nacTH Z = 114 H nccne.uosaHHll ua nyq­

Kax CTa6HllbHbiX H pa.uHOaKTHBHbiX HOHOB YCKOpH­

TeJlll Y -400M c ncnonb3osauneM ycTanosKn <I>o]joc 
H KaH ana BbiCOKOfO pa3peweHHll; 

- .uanbue i1 wee yqacTne 0115111 B nepe.uosbiX 3Kcne­

pnMeHTax no cpH3HKe 'laCTHU, KOTOpble npOBO.llliTCll 

ua ycKopnTenllx 11<1>83 (npoTsnuo), UEPH, 

DESY, 8NL H FNAL B o6nacTH csepxBbiCOKHX 

3HeprHH, a TaK)I(e B C03,!laHHH OT,!le1lbHbiX YCKOpH­

TeJlbHbi X CHCTeM ,!lllll YHK (11<1>83, npoTBHHO), 

LHC (U EPH) n nnuei1HbiX Konnai1.uepos (TESLA); 

- TeopeT 'leCKHe nccne.uosaHHll no cpn3nKe qacTHU, 

li.UepHOH cpH3HKe H cpH3HKe KOH,!leHCHpOBaHHbiX 

Cpe.U, B TOM 'IHCJle Henocpe.UCTBeHHO CBl!3aHHble C 

3KCnepHMeHTaJlbHbiMH pa60TaMH B 3THX o6naCTliX; 

- pa3BHTI1e HHcpOpMauHOHHO-Bbi'IHCJlHTellbHOH HHcppa­

CTpyKTypbl 0115111 H HHCTHTyTOB CTpau-yqaCTHHU, a 

TaK)I(e OMMYHHKaUHOHHbiX cpe.UCTB. 

Knn o.uo6pnn .ueliTemuocTb .unpeKunn 11ncTnTy­

Ta no noJ.lroTOBKe Cornawennll Me)I(Jly IOHECKO H 

0115111 n nopyqnn nnpeKTopy 11ncTHTyTa nonnncaTb 

nanHoe C ornaweHne nocne ero paccMenpeHHll 11cnon- · 

KOMOM 10 ECKO s Mae 1997 r. 

npHH Mal! BO BHHMUHIIe ycneWHYJO peanlt3aUHIO 

o6pa30BaTellbHOH nporpaMMbl 11HCTHTyTa II ee B03pOC­

wyiO pOll b B Jlel!TeJlbHOCTII 0115111, a TaK)I(e 3aKpen­

Jlellllble B YCTase 0115111 B03MO)I(IIOCTII no ero 113Me­

uem!IO 11 nonomieHHIO, yKa3atltlble B CTaTbe 38, Ha 
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ceccHH peweHo yrsep.UHTh cne.uy10wee .uononHeHHe K 

CTaTbe 4, nyHKT 2 YcTasa: «ll.1u1 ocymecTsneHH5~ 

CBOHX UeJieH YIHCTHTyr pa3BHBaeT o6pa30BaTCJibHYIO 

.ue5~TeJibHOCTh, B TOM 'IHCJie o6yqeHHe cTy.ueHTOB H 

acmtpaHTOB no HanpaBJICHH51M, COBna)laiOll.IHM C OC­

HOBHbiMH o6JiaCT51MH HCCJIC)lOBaHHH YfHCTHTyra, C 

UCJibiO no)lroTOBKH BbiCOKOKBaJIHcpHUHpOBaHHbiX Ka)l­

pOB .UJI5~ CTpaH-yqacTHHU OYI.SIYI». 

KoMHTeT TioJIHOMO'IHhiX Tipe.ucTaBHTeneii npHH5~JI 

K CBC)lCHHIO HHcpOpMauHIO 06 HCnOJIHCHHH 6JO)l)[(CTa 

OYI.SIYI Ja 1996 ro.u; yrsep.UHJI 6JO)l)[(CT O J1.SIYI Ha 

1997 ro.u c o6meii CYMMOH pacxo.uos 37,5 MJIH .uonna­
pos ClllA; ycTaHOBHJI KOHTpOJihHyJO uHcppy no 6JO.u­

)[(CTY OJ1.SIYI Ha 1998 ro.u B pa3Mepe 37,5 MJIH .uonna­
pos CWA. 

KoMHTeT coJ.uan TiocT05~HHYJO KOMHCCHIO KTITI 

no COBeprneHCTBOBaHHIO HayqHo-cpHHaHCOBOH nOJIHTH­

KH H CTPYKTypbi OYI.SIYI, KOTopM B nepHO.ll Me)[(.uy 

ceccH5~MH KTITI .UOJI)[(Ha o6cy.UHTh H Bbipa6oTaTh na­

KeT KOHKpeTHbiX npe.UJIO)[(CHHH, n03BOJI5110ll.IHX ycKO­

pHTb npouecc Bhixo.ua OYI.SIYI HJ KpH3HCHoro cocT05~­

HH5~. B cocTaB TiocT05~HHOH KOMHCCHH KTITI 'IHCJieH­

HOCThiO 7 qenoseK BKJIJO'IeHhi: npe.uce.uaTeJib KTITI, 

.UHpeKTop OYI.SIYI, TionHOMO'IHhie Tipe.ucTaBHTeJIH n5~­

TH CTpaH-yqacTHHU: ApMeHHH, EenopycCHH, noJihlliH, 

PoccHHCKOH <l>e.uepauHH, YKpaHHhi. 

· Ha ceccHH KoMHTeTa TioJIHOMO'IHhiX Tipe.ucTaBH­

Teneii COCT051JIHCb Bhi60pbl .UHpCKTOpa 06be)lHHCHHO-

CECCUU yqEHOfO CO BET A OU.SIU 

16-17 .IIHBap.ll 1997 r. o L{y6ue no.u npe,llCe.lla­
TeJILCTBOM .llHpeKTopa OU.SIU npocl>eccopa B.f.Ka­
.llLIUJeBcKoro npoxo,llHJia 81 ceccu.11 Y'lenoro cooeTa 
UncTuTyra. 

B .r.Ka.uhirnescKHH BbiCTynHn c .uoKJia.uoM o Bbi­

nonHeHHH peKoMeH)laUHH Y'leHoro coseTa O YI.SIYI no 

npHOpHTCTHbiM 06JiaCT51M HCCJIC)lOBaHHH B 1996 ro.uy 

H KOMMCHTapHeM K HayqHOH nporpaMMe O YJ:.SJYJ: Ha 

1997-1999 IT. 

C .UOKJia)laMH 0 peKOMCH.UaUH51X . Tipo rpaMMHO ­

KOHCYJihTaTHBHbiX KOMHTeToB OYI.SIYI BhiCTynHJIH Hx 

npe.uce,llaTCJIH: nKK no cpH3HKe KOHLlCHCHpOBaHHbiX 

cpen - npocpeccop )K..nenH, TIKK no 5~LlepHoi1 

cpH3HKe - npocpeccop )K..,[loi1'1 , nKK no cpH3HKe 

qacTHU - npocpeccop TI.CnHJIJJaHTHIIH . 

rnaBHbiH yqeHbiH ceKpeTapb YIHCTH'ryra B .M.)K.a-

6HUKHH npe.ucTaBHJJ npoeKT ComaweiiH51 MelKLlY 

IOHECKO H OYI.SIYI . 
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ro HHCTHTyra 51LlepHbiX HCCJIC)lOBaHHH. TaHHbiM rono­

COBaHHCM LlHpeKTOpOM OYI.SIYI cpoKOM Ha 5 neT H3-

6paH 'IJieH-KoppecnOH.UeHT PAH npocpeccop B.f.Ka­

.llhiWeBCKHH (B cooTBeTCTBHH c YcTaBoM OYI.SIYI HOBhiH 

CpOK Ha'IHHaeTC51 1 51HBap51 1998 r.). 
TIO peKOMCHLlauHH BHOBb H36paHHOfO LlHpeKTOpa 

Ol15Il1 B.f.Ka.uhiWeBcKoro, KTITI Ha OCHOBaHHH pe­

JYJibTaTOB TaHHOro fOJIOCOBaHH51 yrsep.UHJJ B )l0JI)[(H0-

CT51X Ha CpOK nOJIHOMO'IHH BHOBb H36paHHOro .UHpeK­

TOpa OJ1.SIYI, T.e. no 1 5~HBap5~ 2003 ro.ua: BHUe-.uwpeK­

Topos - aKa.ueMHKa PAEH H PAYIH npocpeccopa 

A.H.CwcaK51Ha, npocpeccopa U.BhiJiosa; a.llMHHHCTpa­

THBHoro .UHpeKTopa - A .YI .ne6e.uesa, maBHoro yqe­

Horo CeKpeTap51 - KaH,llH)laTa cpH3HKO-MaTeMaTH'ICC­

KHX HaYK B.M.)K.a6HUKOro, maBHOro HHlKeHepa -

KaHLlHLlaTa cpH3HKO-MaTeMaTH'IeCKHx HayK H .A.ro­

nosKoBa. 

DhiJIH nposeneHbi .UOBbi6opbi "'JJeHOB Y4eHoro co­

BeTa OYI.SIYI . KTITI yrsepLlHJJ "'JieHOM Y4eHoro coseTa 

JaMeCTHTeJI5~ LlHpeKTopa DAPNIA npocpeccopa E .neiio 

(<l>paHUH5~) c nonHOM04H5~MH cpoKOM Ha I ron. 

KoMHTeT TioJIHOMO'IHhiX TipencTaBHTeJJei1 Jacny­

wan .UOKJIM .UHpeKTOpa na6opaTOpHH TeopeTH"'CCKOH 

cpH3HKH n.B .lllwpKOBa «MelKLlyHapOLlHOe COTPYLlHH­

'ICCTBO na6opaTOpHH TeOpeTH"'CCKOH cpH3HKH HM. 

H.H.oorOJII060Ba: OnbiT nOCJJC)lHHX JICT» H OTMCTHJJ 

ycneWHOe pa3BHTHC IIayqHOH ,llC51TCJibHOCTH H MClK.Uy­

HapO.UHOfO COTPY.UHH"'CCTBa nT<t>. 

06 yqacTHH OYI.SIYI B 3KcnepHMeHTax no cpH 3HKe 

"'aCTHU Ha ycTaHOBKaX LlpyrHX UCHTpOB .UOJIOlKHJJ npo­

cpeccop A.H.CHcaK51H. TeMa «CocT05~HHe H nepcneK­

THBhi HCCJIC)lOBaHHH Ha nylfKaX peJJ51THBHCTCKHX T51lKC­

JlbiX HOHOB H nOJJ5ipH30BaHHbiX "'aCTHU B nB3 OVI5H1 : 

3aKpblTHe CHHXpOcpa30TPOHa H pa3BHTHe IIYKllOTPOHa>> 

6biJia H3JIOlKeHa A .ll.KosaJJeHKO. 3acnywaHbi .UOKllMbi : 

«CTPYKTYPa 51Llpa H CBepXT51lKCJJbie 3JJeMetiTbi: COCT0-

51HHe .uen H nepcneKTHBbt >> - npocpeccopa IO.U .OraHe­

C5~Ha, «0 nepcneKTHBax pa3BHTH51 HeHTPOIIHbiX HCTO"' ­

HHKOB>> - npocpeccopa B .n.AKCeHOBa. 

BHue-nHpeKTop 01-1511-1 npocpeccop A .H .CHca!O!II 

OrJJaCHJJ perneHHe lKIOpH 0 npHCYlKllCIIHH 11peMHH 

01-1511-1. CocT051JIOCb spy4eiiHe npeMHH IIMeiiH Epytto 

notlTCKOpBO JiaypeaTaM 1996 roua - aKa.LICMHKY 

PAH n.E.OKytttO (VIT3<t>, MoCKBa) ~I 4Jteiiy-Koppec­

noHLlCIITY PAH c.c.repwTei1tty (VI<t>B3, npoTBHIIO). 

no nopy4eiiHIO TipeJHLlCttTa P<t> 6 .H .EJthU1111 a 

BHUe-npeMhep npaBHTeJJbCTBa PoccHH, TiomtOMO'tttbiH 



npe,llCTaSHTeJlb npaSHTe.JlbCTSa P<ll s OlUH1 aKa,ueMHK 

PAH B.E.<llopros spyqHn rocy.llapcTBeHHbie Harpa,ubi 

PoccHiicKoii <lle.llepauHH 3apy6e)((HbiM yqeHbiM - •me­
HaM Knn H Y'leHoro cosera OlUil1 3a Sbi)laiOIUHHC51 

SKna.!l s HaYKy H pa3SHTHe Me)(()lyHapO,IlHOfO Ha}"'HO­

TeXHH'leCKOfO corpy.llHH'lecrsa. Op.lleHaMH .[{p~6bi 

Harpa)(()leHhi: H.C.AMarno6enH (fpy3H51), Y.AManb)lH 

(l1ranH51), l1.BaHKos (EonrapH51), C . .[{y6HH'lKa (Cno­

saUKa51 Pecny6nHKa), P.Max (llelliCKa51 Pecny6nHKa), 

HryeH BaH Xbey (BbeTHaM), f.OHpa.!l)((HHO (l1ranH51), 

A.XpbiHKeSH'l (Oonbllla), X.Wonnep (<llPf). 

B csoeii pe3oniOUHH Y'leHbiH coser Sbipa3Hn qpe3-

Sbi'laiiHyiO 03a60'leHHOCTb TeM, 'ITO 6onblliHHCTSO 

crpaH-yqacrHHU Ol151l1 He sbmonH51eT csoHx cpHHaH­

cosbiX o6513arenbcrs nepe.ll l1HCTHT).'TOM. 

Y'leHbiH coseT noMep)((an ycHnH51 .llHpeKUHH Ol151l1 

no npHOpHTeTHOMY Sbi)leneHHIO cpe,llCTS Ha Sbinnary 

3apa6orHoii nnarbi corpy.llHHKaM l1 HCTHryra, npe)(()le 

scero nepcoHany 6a30SbiX ycraHosoK. B cs513H c T51)((e­

noii cpHHaHcosoii CHryauHeii s Ol151l1 Y'leHbiH coser 

npHH51JI 06paiUeHHe K OpeJlCe)lareniO npaSHTe.JlbCTSa 

PoccHiicKoii <llenepauHH B.C. llepHOMbipJlHHy. 

Y'leHbiH coser c ynosneTBopeHHeM orMeTHn ycnew­

HbiH xon sbmonHeHH51 «HayqHoii nporpaMMbi Ol151l1 

Ha 1996-1998 fOJlbi», OCHOSaHHOH Ha «CKOflb351IUeM» 

rpexnerHeM nnaHe ne51renbHOCTH, a raK)((e ycHnH51 JlH­

peKUHH Ol151l1 no nepeopHeHrauHH HeKoropbiX Hayq­

HbiX KOnneKrHsos Ha nposeneHHe 6onee aKryanbHbiX 

HccnenosaHHH H no6naronapHn nporpaMMHO-KOH­

cynbraTHSHbie KOMHTeTbi 3a nposeneHHYIO s 1996 rony 

3KCnepTH3Y Ha}"'HbiX npOeKTOS. 3aKpblTHe S 1996 fO­

Jly pS!Jia npOeKTOS 51Bn51eTC51 n03HTHSHbiM warOM C 

T04KH 3peHH51 KOHUeHrpaUHH YCHJIHH Ha TeX npHOpH­

TeTIIbiX HccnenosaHH51X, rne cHnbHbie no3HUHH Ol151l1 

o6menpH3HaH H bi. 

Y4eHbiH coser ono6pHn OCHOSHbie HanpasneHH51 

«Hay'lHOH nporpaMMbi Ol151l1 Ha 1997-1999 rOJlbi» 

H peKoMeHnosan cnenyiOIUH ii nop51JlOK npHopHrerHoro 

SbiJleneHH51 pecypcos Ha OCYIUecrsneHHe 3KcnepHMeH­

ranbllbiX nporpaMM Ol151l1: I) 11a 3KcnnyarauHIO H 

pa3sHrHe YIIHKaJibllbiX co6crseHHbiX ycraHosoK 

Ol151l1 H 2) ua no)l)lep)((KY yqacTH51 s rex 3KcnepH­

MeHrax s llpyntx uay4HbiX ue11rpax, rne cneuHanHCTbi 

0115111 SHOCSIT KpyniibiH SKJ!a.!l KaK S C03JlaHHe Hayq­

IIOH annaparypbi, raK H s nposeneHue caMHX cpH3H-

4eCKHX HccnenosaHHH. 

Y4HTbiRa51 npeJlJIO)((ei!H51 JlHpeKUHH 11 peKoMeHna­

UHH nKK, Y4eHbii1 coser noMepJKan cnellyiOwlte 

npHOpHTeTitbte uanpasneHH51 !le51renbiiOCTH Ol151l1 s 

1997 mny: 

- C03llatnte CIICTeMbl Sb!SO!la H Kal!aJIOS SbtSe!lellllbiX 

ny'IKOS ua ttyKJtOTpoue; ttponomKemte 3KCrutyan­

UHII ttyKnOTpOIIa; 3KC11epUMCIITaJibllble UCCJiellOSa-

HH51 C HHOSbiX CTeneHeH CS060Jlbl Ha HyKnOTpOHe, 

a TaK)((e USeTOSbiX CTeneHeH CS060Jlbl S 51,/lepHOM 

semecr se Ha HyKnorpoHe, s UEPH H BNL; 

- peanH3aUHIO rpacpHKa pa6or no npoeKTy l1PEH c 

3asepw eHHeM S KpaT4aHlliHe CpOKH; 

- cosepllleHcrsosaHHe peaKropa HEP-2 c uenbiO co-

3JlaHH51 ycnosHii nn5! nonrocpo'IHOH 3KcnnyarauHH 

3roii ycraHOSKH s 6ynYIUeM; 3asepllleHHe pa6or no 

XOflOJlHOMY . 3aMeJlflHTeniO; pa3SHTHe 3KCnepHMeH­

TaJibHOH 6aJbi H cpencrs c6opa naHHbiX J1fl51 cneKr­

poMerpos Ha HEP-2; )lanbHeiilllee Hcnonh30saHHe 

cneKrpoMerpos Ha peaKrope, s nepsyro oqepenb s 

3KcnepHMeHrax no ManoyrnosoMy pacce51HHIO H 

pecpneKTOMeTpHH; 

- 3aSepllleHHe pa60T no nonyqeHHIO HHTeHCHSHbiX 

nyqKO T~)((eflbiX HOHOS Ha ycKOpHTe.Jle Y-400 C HC­

TO'lHHKOM ECR-4M; CHHTe3 T51)((enbiX 51Jlep s6nH3H 

o6nacr H Z = 114 H HccnenosaHH51 Ha nyqKax 

cra6Hn bHbiX H pa,uHOaKTHSHbiX HOHOS ycKopHren51 

Y-400M c Hcnom3osaHHeM ycraHOSKH <llOEOC H 

KaHana SbiCOKOfO pa3pellleHH51; 

- nanbHeiilllee yqacrHe Ol151l1 s nepenosbtX 3KCnepH­

MeHrax no cpH3HKe 4aCTHU, S TOM 4HCne Ha YCKO­

pHTefl51 X l1<llB3 (OporsHHo}, UEPH, DESY, BNL 

H FNA L, a raK)((e s C03JlaHHH OTJle.JlbHbiX ycKopH­

renbH biX CHCTeM Jlfljl YHK (l1<llB3, nporSHHO), 

LHC (UEPH) H nHHeiiHbiX Konnaiinepos (TESLA). 

- TeopeTH'leCKHe HccnenosaHH51 no cpH3HKe qac,;mu, 

51JlepH ii cpH3HKe H cpH3HKe KOHJleHcHposaHHbiX 

cpen, s TOM 'lHCne HenocpencrseHHO CS513aHHbie c 

3KCne HMeHTaJibHbiMH pa6oraMH S 3THX o6naCT51X; 

- pa3SHTHe HHcpOpMauHOHHO-Sbi4HCflHTeJlbHOH HHcppa­

crpyKTypbt Ol151l1 H HHCTHryros crpaH-yqaCTHHU, a 

TaK)((e KOMMYHHKaUHOHHbiX cpeJlCTS. 

Y'lell btH coseT c HHrepecoM 03HaKOMHnC51 c nep­

SbtMH JlOKna,uaMH, nOCS51UleHHbiMH Jl0flf0Cp04Hb!M 

nnaHaM n e51renbHOCTH Ol151l1, s qacrHOCTH, nporpaM­

Me HCCfleJlOSaHHH KOCMH'leCKHX nyqefi SbiCOKHX 3Hep­

fHH C n MOlllbiO HCKyCCTSeHHbiX Cn).'THHKOS 3eMnH, 

ocylllecr n51eMoii HayqHo-HccnenosarenbCKHM HHCTH­

T).'TOM 51JlepHoii cp~I3HKH MrY, H npocHn JlHpeKUHIO 

Ol151l1 npononJKHTb H3}"1eHHe soJMOJKHocreii yqacrH51 

CTpllH-y4aCTHHU S nposeneHHH aCTpOcpH3H4eCKHX 

HccnenosaHH i1 s XX I seKe. 

Y4e ttbiH coser, npusercrsySI aKTHSHYIO nOJHUHIO 

JlHpeKUH H Ol151l1 no pa3sHTHIO MeJKJlyHaponHoro 

corpyJlH II4ecrsa, no)l)lepJKan HaMepeHHe nupeKUHH 

Ol151l1 JaKni04HTb CornaweHHe c IOHECKO. 

YYeHbiii coseT ).'TSepnun npe!IJlOJKeHHe nupeKUIIH 

Ol151l1 11 0 nonomtHTenbiiOMY sKniO'IeHiliO s cocras: 

nKK no 51JlepHoii cp11311Ke f .MIOHueu6epra (GSI, 

.[{apMWTJ.UT, <llPf) sMecTo P.EoKa (GSI, .[{apMWTa.!lT, 

<llPf); 
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nKK no cpH3HKe lJaCTHU B .neuesa (115111513, 

Cocpm1, EonrapiDI) H T.XonMaua (BNL, Amou, C iliA). 

Y'leHblH coseT yrsep.UHJI npe.uce.uaTeJI51MH nKK 

CpOKOM Ha } ro.u: )K.lloi.J'la, )K.nenH, n .CnHJJJiaHTH­

HH H npO)lJIHJI Ha 1997 ro)l cpOK nOJJHOMO'lHH BCeX 

nKK. 

Y4eHhii1 coseT Tai1HhiM ronocosauHeM H36p an: 

M.f.I1TKHCa - .UHpeKTopoM Jla6opaTopHH 51JlepHbiX 

peaKUHH, 

B.ll.KeKeJJH.U3e - .UHpeKTopoM Jla6opaTopHH csepx­

BbiCOKHX :mepntH, 

A .11.Manaxosa - .UHpeKTopoM Jla6opaTopHH BbiCO­

KHX :mepmii 

- CpOKOM Ha 5 JJeT H 06b51BHJI BaKaHCHH B JlHpeKUIDIX 

na6opaTOpHii: J1B3, Jl51P, JlCB3. 

9-10 HIOHJI 1997 r. B lly6ue no.u npe.uce.uaTeJJL­
CTBOM .uupeKTopa OIUIH npo!~Jeccopa B.r.Ka.uLI­
IUeBcKoro npoxoJlHJJa 82-JI ceccuJI Y'lenoro coaeTa 
HncTHTyra. 

B .f .Ka,nbillleBCKHH BbiCTynHJJ c HHcpopMau HeH o 

pellleHH51X KoMHTeTa nonHOMO'lHblX npeJlCTaBI!TeJJeH 

0115111 Ha Jace.uaHH51X 20-22 MapTa 1997 r. 

H~ cecCHH Y'leuoro coseTa npo.uomKaJJOCb o6-

cy)l(.ueuHe JlOJJroCp04HblX 11.11aHOB pa3BHTH51 0115111. 

lloKJJa,nbi A.T.ct>HJJHnnosa H B.B.Eyposa 6biJJH n ocs51-

rueHbi TeH.LieHUHH pa3SHTH51 TeopeTH'leCKHX HCCJie)lO­

SaHHH S 0115111; Ha TeMy «CeTH H KOMnhJOTHHr B 

0115111 : CTaTyC H CTpaTerH51 pa3SHTH51» C)leJJaH JlQKJia,n 

P.noJe. B .uoKJJa,ne H.A.PycaKOSH'la o6cy)I(.UaJJHCb 

S03M0)1(H0CTH C03JlaHH51 S 0115111 yCKOpHTeJ' bHOfO 

KOMnneKca MHorouenesoro HaJHa'leHH51 . 0 so3MO)I(HO­

cT51X 0115111 no pa3BHTHIO H peaJJH3aUHH HJleH :meKT­

p051JiepHOro cnoco6a nonYlJeHH51 :meprnH H TpaHcMy­

TaUHH pa,nHOaKTHSHblX OTXOJIOB )lOJIO)I(HJI 11 .8.ny3bl­

HHH. TeMoii noKJJa.na E.A.KpacasHHa 6biJJH pauHo6Ho­

norn'lecKHe HccnenosaHH51, E.CTaiiueca - cospeMeH­

Hhie TeH.UeHUHH S pa,nH03KOJIOrHH, C.n.11saHOSOH -

o6paJosaTeJJbHa51 nporpaMMa 0115111. 0 peKoMellna­

UH51X nporpaMMHO-KOHCYJJbTaTHSHOrO KOMHTeTa 

0115111 no cpH 3HKe lJaCTHU C006lliHJI n .C fiHJIJiaHTHHH. 

Ha ceccHH 6brJJH nposeneubr sbr6opbi 3aMecTHTe­

nei1 JIHpeKTopos Jl83, J151P H J1CB3. C,ocT051JIOCh 

spYlJeHHe npeMHH 0115111 3a 1996 ro.u. JlaypeaTbi npe­

MHH ShiCTynHJIH c HaYlJHbiMH noKna.naMH: A .Co6 uYes­

CKHH (npeMH51 HMemt f.H.ct>neposa)- «CSO HCTBa T51-

)!(eJiblX H csepxnJ)!(eJibiX 51.Uep >> 11 A.n.l1caes (n p eMH51 

0115111) - << 11CCJie)lOSaiiH51 no TeOpl!H KSatr' 'OSLIX 

rpynn>>. 

YYellbiH coseT rrpH1151JI K csene!IHIO coo6weiiiiYIO 

.UHpeKTOpOM 0115111 HllcpOpMaWIIO 0 peweiiH51X (OCTO-
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51SllleHC51 s MapTe 1997 r. cecCHH KOMHTeTa noJIHO­

MO'lHbiX npe.UCTaBHTeJieH (Knn) 0115111, B 'laCT­

HOCTH: 

- o6 yrsep)!(.uemnt «HaYlJHOH nporpaMMbi 0115111 ua 

1997-1999 rO)lbl», OCHOBaHHOH Ha peKOMeH)la­

UH51X YYeHOrO COBeTa H nporpaMMHO-KOHCYJlbTa­

THSHbiX KOMHTeTOB (nKK) 0115111; 

- o sueceHHH s YcTas 0115111 .uononueHH51 o6 o6pa-

3osaTeJJbHOi1 nporpaMMe, YlJHTbiSa51 ee S03pOClliYJO 

pOilb S )le51TeJJbHOCTH 11HCTHTyra; 

-0 C03)laHHH nocT051HHOH KOMHCCHH Knn no CO­

sepllleHCTBOSaHHIO HaYlJHO-cpHHaHCOSOH nOJIHTHKH 

H CTpyKTypbl 0115111, COCT051LUeH 113 6 noJIHOMO'l­

HbiX npe)lCTaBHTeJieH H JIHpeKTOpa 11HCTHTyra. 

- 06 H36paHHH B COCTaS YYeHOrO COSeTa CpOKOM Ha 

1 ron npocpeccopa E.neiio (DAPNIA, CaKJJe, 

¢paHUH51) ; 

- 0 COCT051BlliHXC51 Sbi60pax JIHpeKUHH 0115111 Ha 

CJJe.UyJOLUHH n51THJJeTHHH cpOK. 

B cs513H c uecTa6HJJbHblM cpHHaHcHposaHHeM 

0115111 Y'leHbiH coseT npHH51JJ o6paweu11e K npe3H­

.ueHTY PoccHi1CKOi1 <l>e.uepaUHH E.H .EJJbUHHy. 

Y'leHblH coseT OTMeTHJI Sa)!(HOCTb npoTOKOJia K 

CornallleHHJO o coTpyJIHH'lecTse Me)!(.uy UEPH H 

0115111 OTHOCHTeJibHO YlJaCTH51 0115111 S npoeKTe 

LHC, no.unHcaHHOro JIHpeKTOpaMH o6e11x opraHH3a­

UHH s anpene 1997 r. 

YYeHbiH coseT npHH51JJ K cseneHHJO npenCTasJieH­

Hbie )lOKJJa.nbi 0 TeHJieHUH51X pa3SHTH51 HCCJieL!OSaHHH S 

JlT¢ S 06JJaCTH TeOpHH YaCTHU H nOJJeH, TeOpHH 51Llpa 

H KOHLleHCHpOSaHtlbiX cpell. 

YYeHblH coseT c HHTepecoM JacJiylllan JlOKJJa,nbr o 

JlaJJbHeHlliHX IIJiaHaX pa3SHTH51 CeTeSOH H HtlcpOpMa­

UHOHHO-Sbi'-IHCJIHTeJibHOH HHcppacTpyKTypbl 0115111, 0 

S03M0)1(H0CTH yYaCTH51 0115111 S peaiiH3aUHH H)leH 

3JJeKTp051JiepHoro cnoco6a nony'IeHH51 3HepmH 11 

TpaHCMyraUHH pa,nHOaKTHSilbiX OTXOL!OS; OTMe'-!eHa 

-aKTyaJibHOCTb npOSOJIHMbiX S 0115111 pa,nH06HOJIO­

rH'-!eCKHX HCCJJeJIOSaHHH no Sbi51C!Ie11HIO MeXaHH3MOS 

reHeTH'-!eCKOrO ne~iCTSH51 HOHH3HpyJOlliHX H3JJYYetiUH . 

YYellbiH coseT TaHHbiM ronocosarJHeM H36paJJ: 

B.neHesa u I1 .A.We;1aesa- 3aMecTHTeJI51MH .UHpeK­

Topa Jla6opaTOpHH Sb!COKHX :meprHH, C.H .llMHTpHesa 

H 51.KmtMa!la - 3aMeCTHTeJI51WI .UHpeKTOpa Jla6opa­

TOpHH 51Jiep11btX peaKUHH, 11 .A.fonyrsH!Ia, 11.H.11sa­

Hosa 11 M .f.CanO)I(HHKosa - 3aMeCTHTeJI51MH nupeK­

Topa Jla6opaTOp1111 csepXSLICOKHX 311epntH CpOKOM 11a 

5 neT. 

8 COOTSeTCTSHH C .UeHCTSYIOIUHM llOJIO)I(ettHeM 

YYelfbtH coseT o6'b51SHJt cne.uyiow~te saKatrcuH s na6o­

paTop1151X 0115111, llaYH!Ia51 c 1998 ro.ua: Jl51n - .Lllt­

peKTopa 11 3 3aMeCTHTeneii .UltpeKTopa, Jl Hct> - wt­
peKTOpa 11 2 3aMecnrrene i1 .uupeKTOpa. 



3ACE)lAHHE CI>HHAHCOBOfO KOMHTETA 

3ace)lanue Cl>uuaucosoro KOMHTeTa OIUIH 
COCTOJIJJOCL B )ly6He 20--21 f}lespaJill 1997 r. UO)l 
npe)lCe)laTeJJLCTBOM C.)ly6HH'IKH (CJiosauKall Pee­

. ny6JIHKa). 
Ha Jace)lamm 6biJI JacnywaH JlOKila.Jl JlHpeKTopa 

0115111 qneHa-KoppecnoH)leHTa PAH B.f.Ka.JlbiUJes­

cKoro «0 HeKoTopbiX HTorax )le5neJJbHOCTH OH51H s 

1996 ro)ly». KoMHTeT o.uo6p11n .ue51TeJJbHOCTb .UHpeK­

UHH 0115111 no BbinOJJHeHHJO HayqHoi.i nporpaMMbi s 

1996 ro.uy. 

11HCjJOpMaUH51 B.f.)lpo)l(eHKO o pa6oTe KoHTpOnb­

HOH KOMHCCHH 25-26 HIOH51 1996 r. CTaJJa OCHOBOH 

,[IJJ51 Bblpa60TKH peKOMeH,UaUHH <f>HHaHCOBOro KOMHTe­

Ta KOMHTeTy nonHOMO'-IHbiX npe.ucTaBHTeJJeH yTBep- • 

.UHTb OT'-IeT 0115IH o6 HcnonHeHHH 6JO.u)l(eTa Ja 

1995 rQ)l. <f>HHaHCOBbiH KOMHTeT npOCHJI noJJHOM0'-1-

HOro npe.ucTaBHTeJJ51 PoCCHH nposeCTH peBH3HJO 

cpHHaHCOBO-X0351HCTBeHHOH ,Ue51TeJJbHOCTH 0115111 3a 

1996 rQ,[l. )ln51 aHaJJH3a HTOrQB peBH3HH peKOMeH,UOBa­

HO o6pa30BaTb KOHTpOJJbHYJO KOMHCCHJO 113 npe,U­

CTaBHTeJJeH Pecny6nHKH Eonrap1111, PoccHHCKOH 

<l>e.uepaUHH 11 CnosauKoi.i Pecny6nHKH. 

<f>HHaHCOBbiH KOMHTeT npHH51Jl K CBe,UeHHJO OT'-IeT 

,UHpeKUHH 0 BbinOJJHeHHH peUJeHHH <f>HHaHCOBOrO KO­

MHTeTa OT 21-22 cpespan51 1996 r. H peKOMeH,UaUHH 

KoHTpOIIbHOH KOMHCCHH OT 25-26 HIOH51 1996 r. 

KoMHTeT JacnyUJan .UOKila.Jl a.JlMHHHCTpaTHBHoro 

.UHpeKTopa OH51H A.H.lle6e.uesa «06 HcnonHeHHH 

6JO.u)l(eTa 0115IH 3a 1996 ro.u, o npoeKTe 6JO.u)l(eTa Ha 

1997 rQ,[l, 0 KOHTpOJJbHbiX UHcppax Ha 1998 rO,U». <f>H­

HaHCOBbiH KOMHTeT peKOMeH,UOBaJJ KoMHTeTy nonHO­

MO'-IHbiX Hpe.ucTasHTenei.i npHH51Tb K cse.ueHHJO HH­

<}lopMauHJO o6 HcnonHeHHH 6JO.u)l(eTa OH5IH Ja 

1996 ro.u, yTBep.UHTb 6JO,U)I(eT OH5IH Ha 1997 ro.u c 

o6mei.i CYMMOH pacxo.uos 37,5 MJJH .uonnapos ClllA 11 

nopyqHTb .UHpeKUHH YIHCTHTYTa BHecTH KOppeKTHBbi s 

npoeKT 6JO,[l)l(eTa C yqeTOM peKOMeH,UaUHH 81-H cec­

CHH Y '-leHOro COBeTa H 3aCe,UaHH51 <f>HHaHCOBOrO KOMH­

TeTa. HpeKUHH 11HCTHTYTa pa3peUJeHo s 1997 ro.uy 

BHOCHTb KOppeKTHBbl B pacnpe,UeJJeHHe 6JO,U)I(eTa no 

cTaTb51M pacxo.uos, BKilJ0'-1351 3apa6oTHYJO nnaTy, s co­

OTBeTCTBHH C H3MeHeHH51MH ypOBH51 OnJJaTbl Tpy.ua, 

ueH 11 TapH<}los s cTpaHe MeCTOHaxo)l(,[leHH51 0115IH. 

<l>HHaHCOBbJH KOMHTeT peKoMeH,Uosan Kllll YT­

sep.UHTb Ha 1997 ro.u npe,UCTaBJJeHHYJO UJKaJJY ,UOJJe­

BbiX B3Hocos rocy.uapcTs - qneHos OH5IH 11 ycTa­

HOBHT KOHTpOJJbHYJO u11cppy no 6JO,[l)l(eTy OH5IH Ha 

1998 ro.u s pa3Mepe 37,5 MJJH .uonnapos ClllA; oHa 

MO)I(eT 6biTb CKOppeKTHpOBaHa C yqeTOM HH<}li151UHH H 

H3MeHeHH51 Kypca ,UOJJJJap/py6Jlb. 

CECCHH llPOrPAMMHO-KOHCYllhTATHBHhiX KOMHTETOB OIUIH 

7-H CeCCHH llporpaMMHO·KOHCyJILT3THBHOrO KO· 
MHTeTa DO f}>HlHKe '12CTHU. 17-18 anpeJIH 1997 r. 
llpe)lce)laTeJIL - npo!J!eccop ll.CnHJIJiaHTHHH. 

nporpaMMa JaCe,UaHHH BKJJJO'-IaJJa B ce651 C006IUe­

HHll npe.uce.uaTeJJll nKK 0 BbinOJJHeHHH peKOMeH.Ua­

U11H npenblnymei1 CeCCHH KOMHTeTa, BHUe-.UHpeKTopa 

0115111 A.H.CHcaKl!Ha o6 HTorax pa6oTbl 81-i.i ceccHH 

Y'-leuoro coseTa 0115111 H peUJeHHliX KoMI1TeTa non­

IIOMO'-IIIb!X npencTaBHTeJJeH CTpaH-yqaCTHHU 0115111 

(MapT 1997 r.), noKJJa.Jl IO.f.P516osa o HayqHoii npo­

rpaMMe 11<1>83 (npoTBHHO) H coTpynHH'-IecTBe c 

0115111, a TaK)Ke o6c~.ueHHe nporpaMMbJ Hccnenosa­

HHH s 0115111 s o6nacTH cp113HKH qacTHU .uo 2000 rona. 

Ha ceccHH 6bJJJH pacc~10TpeHbJ npe.uno)Ketnt51 no HO­

BbtM npOeKTaM ::lKCIIepHMeiiTOB H COCTOliHHe TeKyiUHX 

::lKcnepHMettTOB uayquoii nporpaMMbl 11HCTHTYTa. 

nKK BbiCOKO oueHHJI YCHJJii51 .UHpeKUHH 11HCTHTy­

Ta no nanbueiiUJeMy pa3BIHHJO Me)KnyuaponHoro co­

TPYLlHH'-IecTBa, s '-laCTHOCTH, no nponnemuo ComaUJe-

HHll Me)K.uy 0115111 11 8MBF (<l>Pf), JaKJlJO'-IeHHJO 

ComaUJeHH51 Me)l(,[ly 0115111 11 lNFN (11TaJJH51), .uonro­

cpO'-I HOMY coTpynHH'-IecTBy 0115111 c 11<1>83 (npoT­

BI1HO), a TaK)Ke no.un11caH1110 npoToKona o LHC Me)K­

.uy 0 115111 11 UEPH. 

KOMHTeT O,U06pHI1 OCHOBHbJe HanpaBIIeHI151 npo­

rpaM bl 0115111 no cp11311Ke qacTHU .uo 2000 ro.ua, np11-

3Han 3)KHOCTb ycKOpHTeJJbHOH 6a3bl nB3 0115111 nJJ51 

::lKCnepHMeHTOB B nHanaJOHe ::lHeprHH OT HeCKOJlbKI1X 

coTeH .uo HeCKOJJbKI1X TbJCll'-1 M::~B, o.uo6p11n yqacTHe 

01151 11 s HOBbiX ::~KcnepHMeHTax NOMAD s 1997 ro­

.uy, a TaK)Ke DO 11 CDF s 6JJI1)KaHUJHe Tp11 rona. 

KoMHTeT noMep)Kan yqacTHe cpH311KOB 11HCTHTY­

Ta B ::lKCnepHMeHTe «0npe.ueneHI1e CTpaHHblX cpopM­

cpaKTOpOB H3 ynpyroro pacce51H11ll HeHTpHHO Ha npO­

TOIIa ' H n011CK V Jl H V e OCU11JJJJliUIIH>> B 11<1>83 

(npoTsHuo), ono6pHII OT'-IeTbJ no TeMaM ATLAS 11 

CMS 
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ITKK C'len ycneuiHoi1 )lej!TenbHOCTb JlBT A no 

ynyYWeHHJO CeTeBOH CBjjJJi H HHcpOpMaUHOHHO-KOM­

nbJOTHHfOBOH HHcppacTpyKTypbt i1HCTHTYTa, HO yKa3an 

ua ue)lOCTaTO'IHOCTb cpwuaucwposaHHji npoeKTa 

CONET-96/98. KoMHTeT npHHj!JJ K cse)leHHJO wucpop­

MaUHJO 06 ofueMe pa60T, }')Ke BbtnOJJHeHHbiX B paMKaX 

sKcnepwMeHTa MAPYC51 ua BbtBe)leHHOM KaHane uyK­

noTpoua, H OTMeTHJJ 60JJblllOH nporpecc, )lOCTHrHYTbiH 

B pa6oTax no npoeKTY EXCHARM ua Y-70. 

7 -ll ceccnll OporpaMMHO·KOHCYJJLTaTHBnoro 
KOMHTeTa no cpH3HKe KOH)leHCHpOB3HHbiX cpe,n, 
3-4 uoH6pll 1997 r. Ope,nce,naTeJJL - npocpeccop 
JK.Oenu. 

PaccMoTpes H o6cy.1lHB nporpaMMY pa6oT OI151I1 

no cpH3HKe KOH)leHCHpOBaHHbiX cpe)l, a TaK)J(e pa.uHa­

UHOHHbiX H pa.IlH06HOJJOrH'IeCKHX HCCJJe)lOBaHHH, K o­

MHTeT OTMeTHJJ, 'ITO, HeCMOTpji Ha npHHj!Tbte peKO­

MeH)lamm H Mnoro'IHcneuubte o6pameHHji ITKK K 

Y'leHOMY coseTy, K KoMHTeTy IlonuoMO'IHbtX Ilpe.1l­

CTaBHTenei1 11 .llHpeKUHj!M JlH<l> H OI151I1, nono)J(eHHe 

)len B ocymeCTBJJeHHH nporpaMMbl HCCJJe)lOBaHHH no 

cp113HKe KOH)leHCHpOBaHHbiX cpe)l llOCTeneHHO yxyJI­

waeTCji . 

ITKK o)lo6pHn nporpaMMY wccne)losauww JlH<l> c 

noMOlUbJO uei1TpOHHbiX cneKTpoMeTpos ua HEP-2, no 

Bbtpa3Hn 00)J(aJ1eHHe, 'ITO peMOHT CHCTeMbl 6e30nac­

HOCTH peaKTOpa COpBan ee BbtnOJJHeHHe. 

ITKK OTMeTHJJ Ba)J(HOCTb H BbtCOKHH npocpeccHo­

HMbHbtH yposeub wccne)losauww, npoBO)lHMbtX OT.lle­

neuHeM pa.uHaUHOHHbiX H pa.IlH06HOJJOrH'IeCKHX HC­

CJle)lOBaHHH ua 6aJOBbtX yCTaHOBKax OI151I1, H no)l­

'lepKnyn aKTyaJlbHOCTb 11 nepcneKTHBHOCTb paJIH06HO­

J10rH'IeCKHX HCCJJe)lOBaHHH C HCUOJJb30BaHHeM paJIHO­

HYKJJH)lOB. On no)l)lep)J(an npeJlJJO)J(eHHe o no)lroTOBKe 

uosoro npoeKTa, uanpasneuuoro ua paJBHTHe Tex Ho­

nornw )lJJji nOJJyYeHJiji paJIHOHYKJJH)lOB H HX HCDOJJb30-

BaHHji B Me)lHUHHe. 

KoMHTeT c y.lloBneTsopeuHeM socnpHHj!JJ COQ6me­

uwe 0 TOM, 'ITO B peJyJJbTaTe npO)leJJaHHOH pa60Tbl 

BBeJieHbt B )leHCTBHe )leTeKTOpbt ITY.Jl. ua cneKTpoMeT­

pax IOMO 11 LI.H-2 H no)l)lep)J(an npe.llnpHHHMaeMbte 

YCHJIHji no 6btCTpOMY C03)laHHIO COOTBeTCTBYJOIUero 

nporpaMMHOro H TeXHH'IeCKOfO o.6ecne'leHHji. 

ITKK no.llTBep.llHJJ pj!Jl csowx peKoMeHJiauHi1 ua 

J997-J999 IT. , C)leJJaHHbiX Ha npe)lbt)lymew CeCCHH 

nO npoeKTaM, K KOTOpblM, Ja HCKJJJO'IeHHeM }')Ke pea­

JJHJOBaHHblX, B npHOpHTeTHOM nOpjj)lKe, OTHQCjjTCll: C0-

3)laHHe ITY.LI. JlJJji cneKTpOMeTpoB CITH H «PecpneKc-P» ; 

JasepwenHe nepsoro 3Tana MOJlepHHJaUHH C IT H; 

3asepweu11e pa6oT no COJJlaHHJO cneKTpoMeTpa 

«PecpneKc-H ». IlocKOJJbKY ua cneKTpoMeTp IOMO 

HMeeTCll HaH60JJblllee KOJJH'IeCTBO JanpOCOB nOJJb30 Ba­

Tenei1, ITKK peKOMeu.uyeT nposecTH H3YlJeHHe B0 3-

MO)J(HOCTei1 ero MO.[lepHH3aUHH . 

16 

ITKK y.uosneTsopeu peJynbTaTaMH, nonyYeHHbiMH 

ua cneKTpoMeTpe <l>Jl.BP KaK no CTPYKTypHbiM wccne­

.llOBaHHj!M, TaK H no H3YlJeHHJO BHYTpeuuwx uanpji)J(e­

HHH. C HHTepecoM npocnywaua wucpopMaUHji o npo­

eKTe peweHHji npo6neM, Bbi3BaHHblX MHOrocpyHKUHO­

HaJlbHOCTbiO )laHHOfO CneKTpOMeTpa H npHBO)ljilUJiX K 

nOTepjjM nyYKOBOfO speMeHH )lJiji 3KCnepHMeHTOB 

o6owx THnos. ITKK BbtCOKO oueuwn nporpecc, .llO­

CTHrHYTbiH B paMKaX HCCJle)lOBaHHH BHYTpeHHHX Ha­

npji)J(eHHH H TeKCTypbt MaTepHMOB, H OTMeTHJJ )lOKJJa­

)lbl, npe)lCTaBJJeHHbte Ha CeCCHH. 

ITKK no)l)lep)J(an npeJlJJO)J(eHHe no opraHHJaUHH B 

LJ.y6ue 6-7 anpenji 1998 r . cosemaHHji nonbJOBaTe­

new 113 <l>Pf H B CBji3Ji C 3THM npe,1lJ10)J(HJJ npoBeCTH 

CBOJO cne)l)'IOIUYJO ceccHJO 2-3 anpenji 1998 r. 

7-ll ceccnll OporpaMMHO·KoucynLTSTHBHoro KO· 
MHTeTa OHjJH no ll)lepuou cpnlnKe, 24--26 HOll6pll 
1997 ro,na. Ope,nce,naTenb- npocpeccop JK.JJ:on'l. 

ITKK no j!Jlepuow cpH3HKe ua csoew o'lepeJlHOH 

CeCCHH Jacnywan OT'IeT 0 BbtnOJJHeHHH peKOMeH)laUHH 

npeJlbt.llymew ceccHH, a TaK)J(e HncpopMaUHJO o pewe­

HHj!X 81-w H 82-w cecc11i1 Y'lenoro coseTa 0115111; 

o6cy)lHJJ npe)lJJO)J(eHHji B TpexneTHHH UJJaH pa3BHTHji 

0115111 ua 1998-2000 rr. H nnaHbt Hccne)loBaHHH ua 

1998 r. 

KOMHTeT OTMeTHJJ, 'ITO B 1997 fOJlY ycKOpHTeJJb­

HbiH KOMnJJeKC Tji)J(eJJbiX HOHOB Jl51P CMOr OTpa6oTaTb 

TOJJbKO 25% BpeMeHH OT JannaHHpOBaHHOfO Ha 3TOT 

nepHOJl, a npj!Mbte JaTpaTbl Ha npoeKT 11PEH COCTa­

BHJJH npHMepuo I% OT cpe.llCTB, ueo6xo.LIHMbiX JlJJji 

csoespeMeuuow peanHJaUHH 3Toro npoeKTa. 

ITKK BHOBb peKoMeH.LIOBan .LIHpeKUHH 11HCTHTYTa 

nepeCMOTpeTb 06j!JaTeJJbCTBa no yYaCTHIO B Me)J()lyHa­

pO.LIHbiX Konna6opauHj!X c TeM, 'IT06bl coxpaHHTb BOJ­

MO)J(HOCTb npOBe)leHHll HayYHbiX HCCJle.LIOBaHHH Ha 6a-

30BbiX ycTaHOBKaX 0115111 - B o6naCTH l!JiepHOH 

cpH3HKH npe)J(.Lie scero ua ycKoplneJtliX Tl!)J(eJJbiX 

HOHOB. B now CBliJH npH3Bauo ueo6xo.LIHMbiM TaK)J(e 

CBOeBpeMeBHO JaBeplllHTb pa60Tbl no npoeKTY 11PEH. 

JloepHaJI tjJuJuKa c ucnollbJOBaHue.M Heumpo­

HOB. ITKK no.LITBep.LIHn BbtCOKYJO oueuKy, namtyJO 

paBee nporpaMMe HCCJJe)lOBai-JHH 0115111 B 0611aCTH 

j!JlepBOH cpH3HKH C HCnOJJb30BaHHeM HeHTpOIIOB no 

CJJe.LiyJOWHM HanpasneHHjiM : CBOHCTBa HeHTpOHa, lla­

pyweHHji cpyti.LiaMeHTaJlbllbiX CHMMeTpHH, BbiCOKOB03-

6y)f(.LieHIIble COCTOliiiHll li.Liep, .LieneHHe li.Llep - H peKO­

MeHJIOBaJl npO.LIJJHTb CpOKH peanH3aUHH 3TOH npO­

rpaMMbl 11a 11EP-30 JlO Kouua 1998 r. 

rr KK 6biJJ 03HaKOMJiell c pe3yllbTaTaMH JKCIIepH­

Merna no Hccne.LioBaHHJO 11arpesa ynbTpaxoJJO.LIIIbiX 

lleHTpOIIOB 11a IIOBepXIIOCTH 6epHJIJIHll H ClJHTaeT, 'ITO 

3TH pe3yJtbTaTbl OTKpbiBaJOT IIOBble B03M0)1(110CTH Jl]lll 

YTO'IIIeiiHll nepHO.Lia nonypacnana ue~iTpoua. 



CIJU3Uica tnJIJKeJll,lX UOH08. l.JJJeHhl flKK BhiCOKO 

OUeHHJIH 3KCnepHMeHTaJlhHhie pe3yJJhTaThl 11 nOLUlep­

)((aJIH cocpe.noTolleHHe .UaJihHei1wei1 nporpaMMhi 

HCCJie)lOBaHHH Ha .UBYX nepsonpHOpHTeTHhlX HanpaB­

JJeHH~X: 

CuHme3 coepXmJ!JKellblX ;u)ep. 0TMelleHhi nepBhie 

pe3yJJhTaThl HCCJJe)lOBaHHH C HCnOJJh30BaHHeM CI1M­

MeTp11liHhiX CI1CTeM, nOJJyqeHHhlX B peaKUH~X 

86Kr + 130·136xe, 11 noLUlep)((aHa nporpaMMa 3KCnep11-

MeHTOB nO CHHTe3y 3JieMeHTOB C Z = 110, 112 11 114, 

npOBO)li1MhlX C npHMeHeHI1eM MeTO)lOB XI1MI1lleCKOf0 

Bhi.UeJJeHI1~ 11 cenapaTOpos BACI1ITI1CA 11 fHC. 3TH 

3KCnepHMeHThl MOryT np11BeCTI1 K HOBOMY nOHI1MaHI110 

npo6JJeMhi nonyqeHH~ csepxT~)((eJJhiX 3JJeMeHTOB 11 11x 

CTa6HJJhHOCTH. 

HJy~teHue cmpyKmypbt Ae2KUX 3K1omu~tecKux ;u)ep. 

0TMelleHhl nepBbie pe3yJJhTaThl HCCJJe)lOBaHI1H, B KOTO-

pblX o6Hapy)((eHa KOppeJJ~UI1~ .UBYX HeHTpOHOB B 
6
He. 

3Kcnep11MeHT nO H3yqeHI110 KOppeJJ~U1111 lleTblpex 

HeHTpOHOB B 8He peKOMeH)lOBaHO npOBO.lli1Th C BhiCO­

KHM np110p11TeTOM. 

nKK np11H~JI K CBe)leHI110 11HcpOpMaU1110 0 npo­

.llOJI)((eHHH nporpaMMhl 3KCnep11MeHTOB Ha yCTaHOBKe 

<l>OEOC, o roTOBHOCTI1 cenapaTopa COMB AS 11 ycTa­

HOBOK CORSET 11 MUL Tl K pa6oTe. 

nKK DOJIO)((HTeJJbHO OUeHI1JI nporpecc B ycosep­

rneHCTBOBaHI111 ycKop11TeJJbHHoro KOMnJJeKca Y-400 11 

Y -400M IT51P, HanpasneHHoro Ha nonyqeHI1e 11HTeH-

CHBllbJX nyYKOB 1101108, BKJIIOliM 48Ca, liTO o6ecnelii1-

BaeT eMy BbiCOKYIO KOHKypeHTOCnoco6HOCTh. 

.Lln51 HCnOJJb30BaHI1~ YHHKaJlhHhJX B03MO)((HOCTei1 

ycKopHTenei1 IT51P 11 BhJrnenepeliHCJJeHHhiX 3Kcnep11-

MeJtTaJibllbJX yCTaHOBOK KoMHTeT peKoMeHnosan o6ec­

neYHTb 5 ThiC. llaCOB pa60Thl YCKOp11TeJJ51 Y -400 11 

3 TbiC . Yacos- Y-400M s ron . KoMI1TeT CliHTaeT no 
Ba)((HbiM )lJI51 coxpaHelll151 aBTOpHTeTa 0115111 KaK Me)((­

.llYllapOJlliOfO ue1rrpa. 

CfJU3llKa H113KllX II npo.MeJKymO'IHblX 3He211U. 

nKK OTMeTHJI HHTepeCHYIO HayliHYIO nporpaMMY B 

3TOH 06JJaCTI1 cp11311KI1 H peKOMeHilOBaJI npOLlOJI)((HTh 

11CCJleilOBaJIH51 B 1998-2000 rr. B paMKaX LlBYX TeM 

nepsoro 11p11opuTeTa: <<11ccnenosaHII51 cna6hJX H 3JJeK­

TpoManniTIJbJX B3aHMO)leHCTBI1H np11 HI13KI1X ::mep­

J'H51X» 11 <<11CCJJeLlOBaml51 CHMMeTpHH 11 JlHHaMIIKH 

B3aHMOll6iCTBHi1 JienTOHOB, MPOHOB 11 5lilep npu npo­

Me)Kyro'JllhJX 3Hepni51X». 

nKK paccMOTpen HpoeKT DUBTO ( << 11ccnenosa-

11He B3aliMOileHCTBH51 llllOIIOB C JJefKHMH 51ilpaMI1 11p11 

::nteprHl!X IJH)Ke ~-peJOIJaiJCa>>) H peKOMell)lOBaJJ 3TOT 

11poeKT ilJJll peamnamn1 c nepBbJM 11p11op11TeToM. 

Teopllll 110pa. n KK o6cyllliJI pe3yJthTaTbl, IIOJIY­

lJellllbJe Y'leJJhiMH ITT<!> B o6JJaCTll Teopllll llilpa, II oco-

6o OTMeHJJI HX BKJiail B 6yp110 pa3B IIBatOlUYIOC51 06-

JJaCTh Me30CKOnl1lleCKI1X CI1CTeM, TaKI1X, KaK MeTaJJJJI1-

lleCKI1e KJJaCTepbl 11 KBaHTOBhie TOliKI1. 

n KK nOLUlep)((aJI nporpaMMY 11CCJie)lOBaHI1H ITT<!> 

no HanpasneHI1~M: Teop11~ CTPYKTYPhi ~.upa, ~.uepHhte 

peaKU1111 11 CTpy-KTypa, TeOp1111 MaJIOllaCT11liHhlX CI1-

CTeM, peJJ~TI1BI1CTCKM ~.UepHM )li1HaMI1Ka. 

KoMI1TeT Jacnywan coo6meH~ o pa3BI1TI111 ceTe­

soi1 11 11HcpOpMaui10HHO-Bhllii1CJII1TeJihHOH 11HcppaCTPYK­

Typhl O I151I1, o6 11ccne.uosaH~x oKp~aiOmei1 cpe.Uhi, 

OTMeTI1JJ sa)((HOCTh yqacTI1~ yqeHhiX OI151I1 B o6pa3o­

saTeJJhHOH nporpaMMe I1HCTI1Ty-Ta. 

BocbMOe 3ace.uaHI1e nKK no ~.uepHOH cp11311Ke 

nnaH 11pyeTc~ nposeCTI1 20-22 anpen~ 1998 ro.ua. 

8·S CeCCHS IlporpaMMHO·KOHCYJILTaTHBHOro KO· 
MHTeTa no clJu3uKe 'laCTuu, 27-28 uos6ps 1997 r. 
Ilpe)lce~aTeJIL - npoc~Jeccop II.CnHJIJiaHTHHH. 

KK Jacnywan 11HcpopMaul110 npe.uce.uaTeJJ~ o 

BhinOJIHeHI111 perneHI1H npeJlhi.llYll.leH CeCCI111 KOMI1Te­

Ta. C .UOKJia)lOM 0 peKOMeH)laUI1~X nOCTO~HHOH KO­

MI1CCI1 11 Knn no coseprneHcTsosaHI110 HayqHo­

cp11Ha cosoi1 nOJJI1TI1KI1 11 CTPYKTyphi OI151I1, warax 

.ll11peKUI111 nO pecpOpM11p08aHI110 I1HCTI1Ty-Ta 11 0 pe­

WeHI1~X 82-ii cecc1111 Y'leHoro co8eTa OI151I1 BhiCTY­

ni1JJ KOOpJl11HaTOp flKK 811Ue-,ll11peKTOp npocpeccop 

A .H .C11caK~H. KoMI1TeT Jacnywan coo6meHH~ .U11peK­

Topo ITB3, ITCB3 11 IT51fl 0 nporpaMMe 11CCJJe.U08a­

HI1H 0115111 no cp11311Ke '!aCTI1U Ha 1998-2000 rr., a 

TaK)((e )lOKJia)lhl 06 HCCJie)l08aHI1~X 8 06JJaCTH• TeOp1111 

non~ 11 cp11311KI1 'laCT11U (ITT<!>), 0 pa3811Tl111 CeTe80H 

C8~311 11 0 C03JlaHI111 cynepKOMnhiOTepHOfO UeHTpa 

0115111 (ITBT A). nKK paCCMOTpeJJ npeJlJIO)((eHI1~ HO­

BbiX n poeKT08 11 OTlleThl no 3a8epwaeMhtM 8 1997 r. 

TeMaM. nhiJJI1 JacnyrnaHhl TaK)((e coo6meHI151 o xo.ue 

pa60T no npoeKTaM DIRAC 11 ALICE. 

n KK npHBeTCT808aJI nep8hte wam, c.uenaHHhte 

.ll11peKU11eH I1HCTI1Ty-Ta 8 HanpaBJJeJ-11111 ero pecpopMI1-

po8aH I1~, 11 8hJCOKO oue1-111JJ yc11JJ11~ .U11peKU1111 no pa3-

BI1TI110 Me)((JlYHapOJlHOfO COTpy.UH11lleCT8a, 8 llaCTHOC­

TI1, Hena8Hee nonn11caH11e Comawe1-111~ o coTpy!lHI1'!e­

cT8e Me)((ny IOHECKO 11 OI151I1. KoMHTeT noLUlep)((aJI 

Heocn a6e8ai0Ull1e yc11J1H~ JlHpeKUH11 11HCTI1Ty-Ta 8 

Tpyn hiX cp11HaHC08hiX ycno81151X coxpaHI1Th 0115111 

KaK n pH8JieKaTeJJhHhiH Me)((.UyHapO.UHhiH HCCJJeJl08a­

TeJJhC KHH UeHTp. 

n KK o6paTHJI 8HHMaHHe Kfln Ha TO o6CT051TeJJh­

CT80, liTO JlJ]I1TeJihHOe HeJlOcpHHaHC11p08aHI1e I1HCTI1-

Ty-Ta npH8eneT K cepbe3HhJM nocne.ucT81151M JlJJ51 ero 

nepCOHaJJa, KOHKypeHTOCnOc06HOCTH ero HayqHOH 

nporp aMMhi, a TaK)((e .UJJ~ coTpy!lHHllaiO!llliX c HHM Ha­

Y'IIIhJ X uet!Tpos. 

Ko~nneT pacn!OTpen HayliHYfO nporpaMMY 

01151 11 ll o6JJaCTll cpll3HKH llaCTHU Ha 6JJI1)KaiiWlle fO­

ilhl, 11 p11311aJJ ee BhiCOKllii yposeHb II peKOMeiiJlOBaJJ 

cKOII et!TpHpo8aTh ycHJJH51 11 pecypcht 11HcTIJTyra 8 
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o6naCTI1 11CCne.uoaaHI1H no ¢11311Ke '!aCT11U TOnbKO Ha 

np110p11TeTHbiX TeMaX. DKK npoc11n npe.UCTaBI1Tb Ha 

cne.uyJOmee Jace.uaHI1e ¢11HaHCOBbiH nnaH a.ueKaaTHOH 

no.u.uep))(KI1 nepaonp11op11TeTHbiX npoeKTOB c yYeToM 

peamHoro 6JO.u))(eTa 01151H. 

DKK o.uo6p11n yc11nm1 no COJ,UaHI110 cynepKOMnb­

JOTepHoro ueHTpa .un.s~ o6ecne'leHI1.s! nonHOUeHHOH ce­

Teaoii 11 11H¢opMaui10HHOH no.u.uep))(KI1 11ccne.uoaaH11H 

a HHCTI1TYTe c yYeToM noTpe6HOCTeii HOBbiX KpynHo­

Macuna6HbiX 3KCnep11MeHTOB, KOTOpbie Ha'IHYT Ha6op 

.uaHHbiX a 6nl1))(aHrneM 6y.uymeM. KoMI1TeT np11H.Hn K 

cae.ueHHJO peKOMeH.uaU1111 coaemaHI1.s! 3Kcnep11MeHTa­

Topoa, pa6oTaJOIUHX B o6naCTI1 ¢11311KI1 'laCT11U 11 pe­

n.s!THBI1CTCKOH .s!.Uepl-!OH ¢11311KI1 11 Jai1HTepeCOBaHHbiX 

a coJ.uaHI111 cynepKoMmJOTepHoro ueHTpa. 

OKK peKOMeH.UOBan O.U06p11Tb npoeKT «Hccne.uu­

aaHI1.s! non.s!p1130BaHHbiX .s!BneHHH 11 .s!.UepHbiX peaKU11H 

co cneKTpoMeTpOM MRS» 11 np11H.s!n K cae.ueH I1 JO 

nHCbMa o HaMepeHI1.s!X ocyruecTaneHI1.s! npoeKToa: 
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«3neKTpO.s!.UepHa.s! ycTaHOBKa Ha OCHOBe nO,UKp11TI1'1e­

CKOH c6opK11 a aKTHBHOH 3oHe peaKTOpa HEP-30 H 

¢aJOTpoHe 660 M3B» 11 «TpeKOBbiH Kanop11MeTp a 

KOCMI1'1eCKOM npocTpaHCTBe». KoMI1TeT BbiCOKo oue­

HI1n pa6oTy Konna6opau1111 DIRAC 11 peKoMeH.uoaan 

Jaaeprn11Tb coJ.uaHI1e ycTaHOBKH DIRAC a 1998 ro.uy. 

nKK .uan peKoMeH.uaUI111 no nepe'IHJO TeM nepao­

ro np110p11TeTa nporpaMMbJ OH51H no ¢11JHKe YaCT11U 
Ha 1998-2000 rr. 

3acnyrnaHbl 11 paCCMOTpeHbl OT'IeTbl no TeMaM 

aToporo np110p11TeTa. KoMI1TeT peKoMeH,Uoaan npo­

.uon))(I1Tb a 1998 ro.uy 11ccne.uoaaHH.s! no p.s~.uy TeM npH 

ycnOBI111 11X ¢11HaHC11pOBaHH.s! 113 BHe6JO.U))(eTHbiX 

11CTO'IHI1KOB. 

KOMI1TeT peKOMeH.uoaan npo.uni1Tb nonHOMO'IH.s! 

npe.uce.uaTeJI.s! OKK npo¢eccopa 0.CnHnnaHTI1HH Ha 

nonro.ua, .uo cne.uyJOmeii cecc1111, JannaHHpoaaHHOH Ha 
16-18 anpen.s~ 1998 r. 



llpeMHA HMenu B.H.BeKcJiepa PoccuncKou AKa­

,neMHH nayK 3a 1997 fOil npHC}')KileHa Ha)"JHOMY pyKO­

BOilHTelliO Jla6opaTOpHH BbiCOKHX :meprHH aKa)leMHKY 

A .M.EaJIIlHHY 3a UHKJI pa6oT «C031laHHe H pa3BHTHe 

lly6HeHCKOf0 YCKOpHTeJibHOfO KOMilJieKCa "cHHXpocpa-

30TpOH - HYKIIOTpoH"; pa3pa6oTKa H ocymecTBneHHe 

nporpaMMbl QJH3HYeCKHX HCCJiellOBaHHH 110 pemiTH­

BHCTCKOH SIIlepHOH QJH3HKe>>. 

llpeMHA HMeHH 8Ka,neMHK8 f.H.<I>JiepOB8 B 06-

JiaCTH SIIlepHOH QJH3HKH B 1997 fOllY npHCY)I(IleHa 

IO.A.Jla3apesy (0115B1), A.Co6HYescKoMy (H51n, 

non bwa), 3.XocpMaHy (GSI, <t>Pf) 3a UHKJI pa6oT 

«3KCnepHMeiiTaJibHbie H TeOpeTHYeCKHe HCCJiellOBa­

HHSI CBOHCTB CBepXTSilKeJibiX 3JieMeHTOB, npHBellWHe K 

OTKpbiTHIO HOBOH o6naCTH CTa6HJibHOCTH Allep B paifo­

He Z = 108 H N = 162». 

llpeMHA nMenu lipyuo llonTeKopuo Ja 1997 roll 

npHC}')KileHa npocpeccopy K . BHHTepy (<l>Pf) 3a 3KC­

nepHMeHTaJibHbie HCCJiellOBaHHA B o6naCTH HeHTpHH­

HOH QJH3HKH na ycKOpHTenAx. 

rr peMHA HMeHH R.A.CMopo,nHHCKOro, )"lpe)I(JleH­

HaA B CBA3H C 80-neTHeM CO llHA pO)I(JleHHA BbJilaiO!Ue­

fOCSI QJH3HKa-TeopeTHKa H nonynApH3aTopa HaYKH, 

npHC}')KileHa B 1997 fOllY e)l(eHelleJibHHKY «lly6ua: Ha­

yKa, COilpy)l(eCTBO, nporpeCC >> 3a 60JibWOH BKJia)l B lle­

JIO nonynApH3aUHH HayKH H Me)l(llynapOilHOfO t:OTpyll­

HHYeCTBa. 

JlAYPEAThl KOHKYPCA HAyqHO-HCCJJEllOBATEJlhCKH X PAiiOT 

I. B o6JiaCTH TeopeTH'IecKon !flnJHKH 

llep«all npe.MI/11 

<< HOBbiH KJiaCC IIeJIIIIIeHHbiX 3BOJIIOUHOHIIbiX ypaBHe­

JIItii, HIITerpllpyeMblii MeTOllOM o6paTHO~i 3a)la'lli pac­
Ce}!IIIt}l >> . 

AsTop : B.K.MeJJbllltKOB 

Bmopa11 npe.Mt/JI 

<< <l>H3HKa TlllKeJJbiX KBapKOB >>. 

AsTOpbi: M .A.Hsaiios, B .E .JlJ060BIIUKHii, A.f.Pyceu­

Kuii , IO.M.BaJIIIT. 

II. B o6naCTu 3KcnepuMeHTaJibHOH !flnJHKH 

ilepHliJI 11pe.MI/JI 

<<3KC11epHMeiiTaJihiiOe ltCCJJellOBalllle IJOJlllp1130Jlaii­

IIblX liBJJeiiHii llO ll3aiiMOJleiicTilii>IX IIOJlllp1130BaiiJibiX 

)le iiTpOIIOB C 11pOTOIIaMII It llllpa~tlt>>. 

AsTo bJ : Jl .C.A)I(mpeif, B.n.Jla)lbJrnH, C.Henes, 

Jl .ne Yes, Y .nepllpHcaT, H.M .nHcKyHos, B .nyu)l(a-

6H, 11 M.CHTHHK, r.n.CToneTos, E .A.CTpoKoscKHif 

Bmopbte npe.Muu 

I . <<H ccJiellOBaHHe B3amtOneifcTBHH nefYaifwHx SIIlep c 

npOTO aMH >> . 

ABTOpbi : IO.fnasaYosa, B .B .rnafones, A .K.KaYapasa, 

P.M .Jl e6enes, r .MapTHHCKa, M .C.H110pa!l3e, T .Ce­

MllpYyK, H.CT3naHAK, H.Yp6aH, K .X.XaiipeTilHHOB. 

2. << HapyweHHe YeTHOCTH np11 B3aHMO)leiiCTBIIII HeiiT­

pOIIOB C llOIISip1130Bai!HbiM Jiai!TaHOM II ClliiHOBM 

CTPYKTypa ceYeiiiiSI lliill nonllplnosaHHbiX HeiiTpOHOB 

H JJaiiTaiia>> . 

AsTOpbi : B .n.AncpmteiiKOB, Jl .JlacoHb, IO.ll.Mapees, 

B .B .H oBIIUKHii, Jl.o .ni!KemHep, B.P.CKoii, M.H.Uy­

JIU}I , A .H .YepiiiiKOB. 
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III. B o6naCTH uayquo-MeTOJ(H'IeCKHX 

HCCJJeJ(OB3HHH 

llepoCU! npeMUJl 
«C03,ll3HHe, HCCJJe,llOB3HHe H pa3BHTHe KpynHOMaClll­

Ta6HOH KpHoreHHOH CHCTeMbl ,llJUI yCKOpHTeJibHOfO 

KOMnJJeKCa J183 H Q)ICH:lKeHH.SI reJJH.SI». 

AsTOpbi: H.H.Aranos, B.H.EaTHH, B.A.EenYliJKHH, 

A.f.3enb.UOBH'I, H.H.HsaHos, B.C.Kopones, B.B.Kp bi­

nos, B.l1 .J1Hn'leHKO, B .J1.Ma3apCKHH, n.M.llliTH- . 

6paTOB. 

BmopCU! npeMUJl 
«11CCJJe.llOBaHHe CBOHCTB KpeMHHeBbiX 3nHTaKCH-

aJibHbiX .lleTeKTOpOB Tll:lKeJibiX 3ap.SI:lKeHHbiX 'laCTHU» . 

AsTOpbi : 3 .E.SIJJKOBCKHH, 11.B.Ky3Heuos, B.ct>.KylllHH­

pyK, IO.f.Co6ones. 

IV. B o6naCTH uayquo-TexuuqecKux npHKJJaJ(HbJX 

HCCJieJ(OB3HHH 

llepoCU! npeMUJl 
«11CKYCCTBeHHble HeHpOHHble CeTH H KJieTO'IHble aBTO­

MaTbJ B 3KCnepHMeHTaJibHOH <jJH3HKe». 
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AsTopbi : C.A.EarnHliH, A .IO.EoHIOlllKHHa, M.n.Eyc­

ca, ll.B.3penos, B .B.HsaHOB, H.B.Kucem, f .A.Ococ­

KOB, U.E.lloHTeKopso, 11.B.lly3biHHH, Jl .ct>eppepo. 

BmopCU! npeMUJl 

«POJJb HOHH3aUHOHHbiX H .SI.llepHbiX noTepb 3HeprHH 

T.SI:lKeJibiX HOHOB B <jJOpMHpOBaHHH .lle<jleKTHOH CTpyK­

Typbl B HeMeTaJIJIH'IeCKHX KpHCTaJIJiaX». 

AsTOpbi: B.A.AnTbiHOB, C.A6y Anb A3M, A .IO.Uu­

.llbiK, B.A.CKypaToB, B.C.BaputieHKO, A .M.3ai1ues, 

Jl.Eupo, H.U10nau, K.XasaH'IaK. 

fPAHThi 

P.s~.u HaYtJHbiX npoeKTOB coTpy.llHHKOB 06'beJlHHeH­

Horo HHCTHTYTa ll.llepHbiX HCCJie.llOBaHHH B 1997 fOJly 

nonyqunu <jlnHaHcosyw noMeplKKY <jJOHJlOB Copoca, 

INT AS H MHTU. 8 npoeKTOB <jlnHaHcuposaHo <jloH­

JlOM MnHHCTepcTsa HayKH H TexHonoruu Pet>, 

113 npoeKTOB - Poccui1CKHM <jJOH.llOM <jlyH.llaMeH­

TanbHbiX uccnenosaHHH. 35 COTPYJlHHKaM 0115111 npH­

cylKJleHbi rocynapCTBeHHbie CTHneHJlHH Ope3H.llHyMa 

Poccui1cKoi1 AKaneMHH HayK. 



• • • -------------
ME>KAYHAPOAHbiE CBSI3111 
111 HAY'-IHOE COTPYAHM'-IECTBO 



OcHOBHble HTOrH 1997 rona no Me.lK.LlyHaponHOMY 

Ha}"mO-TexHH4CCKOMY coTpynHH4eCTBY 06oenHHeH­

Horo HHCTHTyTa ~nepHbiX HCCJJenoBaHHH OTpa:lKaiOT 

cnenyJOmHe naHHble: 

- nposeneHbl COBMCCTHbiC HCCJJenoBaHH~ C HaYl:fHbiMH 

UCHTpaMH CTpaH-Yl:faCTHHU, a TaK:lKC Me:lKnyHapon­

HbiMH H HaUHOHaJJbHbiMH OpraHH3aUH~MH npymx 

cTpaH no 31 TeMe nepsoro npHOpHTeTa " no 23 

TeMaM BTOpOrO npHOpHTCTa; 

- nn~ peweHH~ sonpocos coTpynHH4CCTBa H Yl:faCTH~ 

B Hay4HbiX COBClUaHH~X H KOHcpepeHUH~X 06oenH­

HCHHbiH HHCTHTYT KOMaHnHpOBaJJ 2805 cneuHa­

JlHCTOB; 

- nJJ~ COBMCCTHbiX pa6oT H KOHCYJJbTaUHH B 0J.151J.1 

6biJJO npHH~TO 706 CnCUHaJJHCTOB; 

- 1143 cneuHanHcTa npHeJlKaJJH B OH51H nn~ Y4ac­

TH~ B COBelUaHH~X, KOHcpepeHUH~X, WKOJJax; 

- opraHHJOBaHbl H nposeneHbl 21 Me:lKnyHaponH~ 

Hay4H~ KOHcpepeHUH~, 24 pa604HX H 12 opraHH3a­

UHOHHbiX COBelUaHHH; 

- B JJa6opaTOpH~X YIHCTHTyTa pa60TaJJH 30 ero CTH­

fiCIILlHUTOB. 

MelKnytwpon~IOe coTpyL!HH4ecTBo OH51H ocjJopM­

neno COOTBCTCTBYIOlllHMH COrJJUWCHH~MH H L!OrQBOpa­

MII. Ero pa3BHTHe npenycMaTpHsaeT nposene1me cos­

MecntbtX 3KC11CpHMCHTOB HU 6a30BbiX YCTUHOBKUX cpH-

3H4CCKHX uenTpos, nony4eHHe HUY4HbtX peJynbTaTOB, 

no.uroTOBKy o6mHx ny6JIHKaUHH y4aCTIIHKOB coTpy.u­

IIH4CCTBa, fiOCTUBKY o6opynOBUHH~ H TCXHOJJOrHH nn~ 

3UHHTepeCOBUHllbiX CTOpOH H MHOroe npyroe. 

25-30 ~IIBap~ C pa604HM BH3HTOM B 06'bC)liHICH­

IIOM HHCTHTyTC ltaXOnHJJC~ nomtOM04HbiH npencTa­

BHTCJib npaBIITCJibCTBa Pecny6JJHKH oonrapHH, pyKO­

BOllHTCJib KoMHTeTa no ~ntpHOMY HCIIOJJb30BaHHIO 

aToMtto.:i :::~nepntH Po JI .KocToB . 011 BCTpentnot c py­

KOBOLlHTeJt~MH J.1HCTHTyra, II06btB<UI B na6opaTOp1H1X 

H Y••e6uo-uay•ttJOM ue1npe OJ.151H, II0 31taKOMftJIC~ c 

lKH311hiO H LtewreJJhiiOCTbiO 6oJJrapcKHX COTPYLlHHKOB B 

)ly6ne. Jl . KOCTOB llhiCOKO OUCIIHJI ypOBCII b HCCJICLlO­

BUIIHH, KOTOpblC BCLlyTC~ II JJa6opaTOpm1X J.1!1CTIITyTU 

" BbiCKaJan HaMepeHHe " nanee noJl)lep:lKHBaTb co­

Tpyn H4CCTBO HaYl:fHbiX ueHTpOB EonrapHH H 0115111. 

6-7 cpespan~ B faM6ypre npoxonHJJo 7 -e cose­

maHHe KoopnHHaUHOHHOro KOMHTeTa no BblfiOJIHC­

HHIO COrJJaillCHH~ MC.lK.LlY <l>enepaJJbHbiM MHHHCTepcT­

BOM HafKH, TCXHOJJOrHH H o6pa30BaH~ <l>Pf (BMBF) 

" OH5ll1 o coTpynHH4eCTBe " HcnonbJOBaHHH ycTaHo­

BOK O H5lH. npencTaBHTCJJH nHpeKUHH OH5ll1 HHcjJop­

MHpO aJJH KOMHTCT 0 Ba:lKHCHWHX HaYl:fHbiX pe3yJJbTa­

TaX, o nporpecce B ocymecTBneHHH cTpyKTypHoi.f pe­

cjJopM bi OH51H B 1996 rony. HeMeUK~ cTopoHa 

0Ll06p HTCJJbHO BOCnpHH~JJa C0061UCHHC 0 pa3BHTHH 

Me:lKnyHaponHoro HaYl:fHOro coTpynHH4CCTBa. • CTopo­

Hbl c ynosneTsopeHHeM KOHCTaTHposanH BbinOJJHeHHe 

peKOMeHnauHi-i cosemaHHH Yl:fCHbiX (Jly6Ha, oOHH, 

1995 r. ) no coTpynHH4eCTBY OH51H H HeMeUKHX HaYl:f­

HhiX u eHTpos " peKoMeHJiaUHH 6-ro cosemaHH~ Ko­

opnHHaUHOHHoro KOMHTCTa (Jly6Ha, 1996 r .) no npo­

nneH 10 CornaweHH~ OH51H - BMBF Ha 04epenHbie 

3 rona. 

2 cpeBpaJJ~ B 06oenHHCHHOM HHCTHTyTC 6biJJ 

npHH~T npencenaTenb focKOMHTeTa CnosaKHH no 

CTaHn pTaM H MCTOnOJJOrHH nOKTOp Jl.lliyTeK. 0H 

noceTHJJ Jla6opaTopH10 ~nepHbiX peaKUHH, o6cynHn c 

BHUe-n HpeKTopaMH HHCTHTyTa A.H.CHca~HOM H 

U .BbL10BbiM, HaYl:fHbiM PYKOBOnHTeneM J151P 

JO . U .OraHec~HOM a nHpeKTopoM JI51P M.f.HTKHCOM, 

npyrHMH Yl:fCHbiMH sonpocbl coTpynHH4CCTBa no co­

JnaHH IO UHKJJOTpOHHoro KOMnneKca B CnosaKHH. 

11-15 anpen~ B UEPH HaxonHJJC~ BHUe-nHpeK­

Top O H51H npocpeccop A.H.CHca~H. OH Yl:faCTBOBaJJ 

B Ka4 eCTBe nocTO~HHOro Ha6nJOnaTen~ OT OH5lH B 

nepBOM JacenaHHH COBMCCTHOH pa604CH rpynnbl 

UEPH - P<l> no npoeKTY LHC (conpencenaTenH 

rpynn 1 - npocpeccop Jl.<l>oa OT UEPH H npocpeccop 

r .B.K 3JJOB OT P<l>). B 3acenaHHH npHH~JIH y4aCTHe 

pyKoB nHTenu 3KcnepHMeHTOB 11 poccHHCKHe KoopnH­

HaTop 1 npoeKTOB ATLAS, ALICE, CMS, LHC-8. 

14-1 5 anpen~ A . H .CHcaK~H pa6oTan B Ka4eCTBe 

npencTaBHTen~ OH51H Ha JacenaHH~x 06oenHHCHHoro 
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pecypcHoro KOMHTeTa no 3KcnepHMeHTaM ATLA S, 

ALICE, CMS. nepe}l lJJJCHaMH KOMHTCTa 8biCTynHJJH 

reHepanbHbiH .!lHpeKTop UEPH K.JibJ08eJJJJHH-CMHT, 

JlHpeKTOp no LHC n .38aHC, JlHpeKTop no HCCJJC}l0-

8aHH51M n.<t>oa, PYK080}lHTCJIH 3KCnepHMCHT08 H 

OT8CTCT8CHHbiC pyK080}lHTCJJH npOeKT08. EbiJIH p ac­

CMOTpCHbl nJJaHbl C08MCCTHbiX pa60T no COOp)')KCHHIO 

ycTaH080K. B 3ace}laHH51X OT 0Yl.5H1 )'lJaCT808aJJH I<o­

OpJlHHaTopbi Jly6HeHCKHx rpynn: ATLAS - H.A.Py­

caK08H4, CMS - Yl..A.foJJyT8HH, ALICE - A.C.Bo­

JlOnb51H08. 

Dpocpeccop A.H.CHCaK51H 6blll npHH51T reHepanb­

HbiM JlHpeKTopoM UEPH npocpeccopoM K.flbi08CJJJJH­

HOM-CMHTOM, KOTOpbiH HHcp0pMHp08aJJ ero 0 pew e­

HHH pyK080JlCT8a Co8eTa UEPH no}lnHcaTb npoTo <OJJ 

c 0Yl.51Yl. o6 YlJaCTHH 8 npoeKTe LHC. PeweHHe 8 

06bC}lHHCHHOM HHCTHTyTe no 3TOMY 80npocy 6 biJJO 

npHH51TO KoMHTCTOM noJJHOMOlJHbiX npe}lCTa8HTCJI CH 

npa8HTCJJbCT8 rocy}lapCT8 - lJJJCH08 0YJ.51YJ. no n p eJl­

CTa8JJCHHIO JlHpeKUHH H Y4eHoro co8eTa. 3aKJJIO lJeH­

HbiH npOTOKOJJ OTKpbi8aeT 0YJ.51YJ. H Ha)'lJHbiM UCHTp aM 

CTpaH-YlJaCTHHU IllHpOKHC 803MO)((HOCTH }lOJJroCp 04-

HOfO COTPYJlHHlJCCT8a 8 nepcneKTH8HbiX nporpaMMax 

UEPH. 

23-25 anpen51 JlHpeKTop 0Yl.51Yl. B .f .Kaubi w e8-

cKHH H nOMOWHHK JlHpCKTOpa no MC)((JlyHapOJlHbiM 

C851351M n .H.EoroJJI0608 noceTHJJH YKpaHHy. O mi 

8cTpeTHJJWCb c aKaueMHKOM E .E.naToHoM - npe3H­

JlCHTOM AH YKpaHHbi H Me)((JlyHapOJlHOH accouHaUHH 

aKa.!lCMHH HayK, KOOpJlHHHpyiOIUCH JlC51TCllbHOCTb aKa­

}lCMHlJCCKHX YlJPC)((JlCHHH rocyJlapcT8 CHf. CocT051-

nocb no}lnHcaHHe MeMopaH.uyMa o coTpy.UHHlJeCT 8e 

MC)((Jly 0YJ.5111 H MC)((JlyHapOJlHOH aCCOUHaUHCH aKaue­

MHH HayK 8 06JJaCTH opraHH3aUHH C08MCCTHbiX Ha)'lJ­

HbiX HCCJJC}l08aHHH, np08CJlCHH51 KOHcpepeHUHH H C0-

8CIUaHHH, o6MeHa HaYlJHOH HHcpopMauHei1 . B .f .K aubi­

we8cKoro H n.H.EorOJJI0608a npHH51JJH MHHHCTp no 

.uenaM HayKH 11 TexHonomi1 YKpaHHbi B.n.CeMI1 HO­

)((CHKO 11 ero 3aMeCTHTeJJb A .51 .Ca8lJCHKO. 06cy)((.ua­

JJI1Cb npo6JJCMbl pa3811TI151 KOHTaKT08 Ha)'lJHbiX UCHT­

p08 YKpa11Hbi 11 0115111. 

19 11101151 8 )!(eHe8e .u11peKTop 0115111 B .r .K aubi­

we8CKHH 11 811UC-.!lHpCKTOp A .H .C11CaK51H 8CTpeTHJI I1Cb 

c reHepanbHbiM JlHpeKTOpOM UEPH K .flbi08eJJJJH HOM­

CMHTOM H 11MCJJI1 C HHM 6ece.uy riO IllHpOKOMY Kpyry 

80npoco8 COTPY.!lHI14eCT8a. Bo 8peM51 8CTpe411 6 biJIO 

no}lnHCaHO np11JJO)((CHHe N~ I no ycKOp11TCllbHOH Tex­

HHKe K npoToKony MC)((Jly UEPH 11 0115111 oni OCH­

TCJJbHO npoeKTa LHC. PyKo80JlHTCJJH 0115111 TaK)((e 

8CTpeTI1JJ HCb c lJ JJ eHaMI1 Co8eTa UEPH 11 o6cy11 .1JII1 

npo6neMbi, npe.acTaBJJ51IOIUHe o6m11ii 11IITepec. BT.Ka­

.!lbiiDe8CKI1H 80 8pCMll npe6b1Balll151 8 )i(eiiCBC ylJaCT80-

BaJJ 8 cosemaHHH no npoeKTy ALICE. 

Ha 8CTpeye 8 Kpe~1Jie 8 11IOJJ51 .UHpeKTop 0 11 5111 

YJJ eH-K o ppeciioH.aeHT PAH B .r .KauLiweBcKI1ii 11 ' 1en 

npOilOJI A<HTCJJ biiYIO 6ece11y flO IllHpOKOMY Kpyry 8011-

pocoB, CB511ai!IILIX C JlC51TCJiblfOCTbl0 0115111, C CeKpe-
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TapeM Co8eTa o6opOHbl, nOMOIUHHKOM npe311JlCHTa 

PoccHHCKOH <l>e.uepaUHH lO.M.EaTypHHbiM. 

B toT )((e .ueHb npowna 6ece.ua .UHpeKTopa Yl.HCTH­

TyTa c lJpe38bilJaHHbiM noJJHOMOlJHbiM nocJJOM Pec­

ny6JJHKH fpy3H51 8 PoccHH B.r.nopJlKHnaHHJl3e. 

25 a8rycTa 8 YHH8epcHTeTe Ocno cocT051JJOCb 

T0p)((CCT8CHHOe OTKpbiTHe C08MCCTHOH 8biCTa8KH 

OH5111 H UEPH «HayKa, c6JJH)((aJOIUa51 HaUHH», cTa8-

wei1 npOJlOJI)((CHHCM cepHH, HalJaTOH 8 npOIDJJOM. fOJlY 

80 L{8opue HauHi1 8 )i(eHe8e 8biCTa8KOH «AToM Jlll51 

MHpa» H 8biCTa8KOH «fliOJlH p51JlOM c aTOMOM» 8 Bap­

wa8CKOM Jl80pue HayKH H KYJJbTypbi. Ha ee OTKpbiTHH 

npHCyTCT808aJJH 8H}lHbiC 06IUeCT8CHHbiC }lC51TCJJH H 

YlJCHbie Hop8erHH, nOCJJbi p51Jla CTpaH, KOppecnoH.ueH­

Tbi, npeJlCTa8HTeJJH 0115111 H UEPH. B }lenerauHIO 

0115111 8XOJlHJJH B.f.Kaubiwe8CKHH, A.H.CHcaK51H, 

n.H.Eoron10608. 

8biCTa8Ka «HaYKa, c6JJI1)((aJOIUa51 HaU11H», co8na8-

Illa51 c 40-neTHeM Ha'lana coTpyJlHI14eCT8a MC)((JlY 

UEPH H 0115111, npOH38eJJa my6oKoe 8nelJaTJJeHHe Ha 

noceTHTeJJei1 51pKHMH npHMepaMH COTPY.!lHI14ecTBa, 

KOTOpoe nO}l8CprJJOCb MHOrHM HCnbiTaHI151M 11 np08e­

peHO 8peMeHeM . 

8 ceHT516p51 0Yl.5111 noceTHJJa .uenerauH51 E8ponei1-

CKoro Ha)'lJHOro cpoH}la 80 rJJa8e c npocpeccopoM 

r.Kap08biM, ero ma8HbiM Y4CHbiM ceKpeTapeM . rocTH 

03HaKOMHJJI1Cb c na6opaTopH51MI1 0115111. CocT051JJOCb 

o6cy)((.!ICHHe wHpoKoro Kpyra 8onpoco8 coTpyJlHHlJec­

T8a EH<l> 11 NuPECC c 0115111, 8 KOTopoM, 8 'laCT­

HOCTH, npHH51JJH YlJaCTHe B.f.Ka.abiwe8CKHi1, A.H.C11-

caK51H, U .BbiJJ08, M . f . I1TKHC. 

13 ceHT516p51 8 MocKBe .a11peKTop 0115111 lJJieH­

Koppecnmi.aeHT PAH B.f.Ka.abiWe8CKI1~i 6blll np11Hl!T 

MHHI1CTpoM HHOCTpaHHbiX }len P<t> aKa.aeMI1KOM PAH 

E.M.np11MaKOBbiM 11 11Men c HHM npo.uoJJ)((I1TeJibHYJO 

KOHCTPYKTI18HYIO 6ece.ay o npo6neMax .ae51TCJJMIOCTH 

0115111 KaK MC)((}lyHapO.!IHOfO UCHTpa. 

24 CCHT516p51 8 WTa6- KBapTHpe lOHECKO 8 na­

p11)((C 8 TOp)((CCTBCIHIOH 06CTaHOBKC COCTOliJIOCb fiO.!l­

ni1CaliHC CornaweHH51 Me)((.ay lOHECKO 11 0115111. 

Em no.ani1CaJII1 fe11epru1bHblii .!IHpeKTOp !OHECKO 

npocpeccop <t>e.aepHKO Maiiop 11 1111peKTOP 0115111 

npocpeccop B.f.KMLIWCBCKHH. CorJJaweHue OTKpL1-

8aeT wHpOKHe B03MO)((IfOCTH cOTPYillll1'1ec-rsa KaK 

llBYX MC)((.!lyllapOlliiLIX opraiiH1aUHH, TaK H HX CTpa11-

y4aCTH11U B COBMCCTIIbiX llaY'IIfbiX H o6pa10BaTCJihllbiX 

nporpaMMax . . B pe3yJJbTaTe no.anHcaHH51 ComaweiiHll 

0115111 BOWCJI B CfiHCOK MC)((.!lyHapOJlllbiX MC)KIIpaBH­

TCllbCTBCiflfbiX opra1!113aUHH, aCCOUiiHpOBaJHibiX C 

!OHECKO. CTopOilbl 6yllyT B3ai1MIIO HanpaBJil!Tb ua-

6JJIOLiaTeJJeii ua Jace)lallHll pyKOBOillllUHX opra1108 . . 

CocT051JiaCb 6ece}la PYKOilO}lH"fCJ ie~i 0115111 c re­

llepaiihllbiM llHpeKTopoM IOHECKO <t> .MaiiopoM . 011 

61>1!1 11pOHIICj:JOpM11pOilalf 0 }lCliTCJibllOCTII 0115111, ero 

uayLIIJhiX H o6pa1oHaTeJihllbiX uporpaM~Iax , IIJIOilO­

TBOplloM MCA<IlYHapowJOM coTpyllHHLiecTHe . Jlocnlmy­

Ta ripHIIUHIIHaiibllal! }l0r01!0pC11110CTb 0 11pOBCilCIIHII B 



IOHECKO C08MeCTHOH c UEPH 8bJCTa8KH no)l )le8H-

30M «Ha}'Ka, C6JJH)I(aiOIUlUI HaUHH». Do npHrnaweHHIO 

IOHECKO OH51H HaMepeH npHH51Tb aKTH8HOe yqac­

THe 8 no)lrOT08Ke BceMHpHoii Ha}"'HOH KOHcpepeHUHH 

«HayKa 8 XXI 8eKe» 8 1999 roJly. IOHECKO npo518-

neHa roT08HOCTb no)l)lep)l(aTh onpeJleJJeHHbie pa3)leJJbl 

o6pa3o8aTenbHOH nporpaMMbl OH51H. llHpeKUH51 OH51H 

8blpa3HJia npH3HaTeJJbHOCTb IOHECKO H ee reHe­

panbHOMY JlHpeKTOpy <l>.Maiiopy 3a no)l)lep)I(KY 8 npo-

8e)leHHH 8 .Uy6He H MocK8e 8 51H8ape 1997 r. Me)I(Jly­

HapoJlHOro CHMn03HYMa no)l 3rHJlOH IOHECKO 

«Dpo6JJeMbl 6HOXHMHH, paAHaUHOHHOH H KOCMH'{eC­

KOH 6HOJJOrHH», noc851IUeHHoro 90-neTHIO aKa)leMHKa 

H.M.CHcaK51Ha, OT HMeHH 8cex ero opraHH3aTopo8. 

,UHpeKUH51 OH51H npHrnacHJJa <l> .Maiiopa H npeJlcTa-

8HTeneii ceKpeTapHaTa IOHECKO noceTHTb OH51H. 

B .f.KaAbJWe8CKHH H A .H .CHcaK51H 8cTpeTHJJHCb 8 

DapH)I(e C 3aMeCTHTeJJeM feHepaJJbHOfO JlHpeKTOpa 

IOHECKO no HayKe npocpeccopoM M .51KKapHHO, py­

K080JlHTeJJ51MH OTJleJJa HaYJCH CeKpeTapHaTa IOHECKO 

npocpeccopoM B.T.)!(apo8bJM, JlOKTopoM 3 .PaiiTepoM, 

npocpeccopoM A.H.DoKp08CKHM . 

3 OKT516p51 cocT05~JJacb 8CTpeYa JlHpeKuHH OH51H 

c 8HUe-npeMbepoM npa8HTeJJbCT8a PoccHHCKOH <l>e)le­

pauHH A.C.KynHK08bJM, npH6hi8WHM 8 .Uy6Hy JlJJ51 

yqacTH51 8 3acenaHHH npe3HJlHYMa PAEH . A.C.KynH­

K08 6bJJJ HHcpopMHpo8aH o )leHeJJbHOCTH OH51H. OH 

OTMeTHJI 8biCOKHH Ha}"'HbiH a8TOpHTeT fiHCTHTyTa H 

8blpa3HJI )l(eJJaHHe no)lp06HO 03HaKOMHTbC51 C ero 

HCCJie)l08aHH51MH. 

8-10 OKT516p51 06be)lHHeHHbiH HHCTHTyT noceTH­

JJa rpynna yYeHbiX H3 HHCTHTyTa MaKca nnaHKa 

(MIOHXeH) BO rJJaBe C JlHpeKTOpOM HHCTHTyTa npocpec­

COpOM <1>.3opreJJeM. 0HH no6bl8aJJH 8 J1a6opaTOpHH 

51JlepHbJX npo6neM H 8 OmiTHOM npoH380JlCT8e. Co­

CT05~JJacb 8CTpeYa 8 JlHpeKUHH, 8 KOTOpOH npHH51JIH 

yyacTHe A . H.CHcaK5~H, B .M.)!(a6HUKHH, H.A.PycaKo­

BH'l . obiJJH o6cy)J(JleHbl 8onpocbi cOTPYAHH'leCT8a no 

C08MeCHibiM nporpaMMaM . 

17 OKT516p51 8 HauHOHaJJbHOM ueHTpe Ha}"'HbJX 

HCCJJe)l08aHHH <l>paHUHH 8 napH)J(e COCT051JIOCb e)J(e­

fOJliiOe 3aCe)laJ-JHe C08MeCTHOrD KOMHTeTa no COTpyJl­

HH'leCT8Y Me)J(JlY OH51H H IN2P3 (CRNS) . .UenerauH51 

OH51H : B .r.KaAhiwe8cKHii, A.H.CHcaK51H, U .BbiJJ08, 

n .H .oorOJJI0608- np08eJJa neper080pbl C JlHpeKUHeH 

IN2P3 80 rna8e c K . .UeTpaJoM. obJJJH paccMoTpeHbl H 

yT8ep)J(JleHbl OT'leTbl H nJJaHbl C08MeCTHbiX pa60T 6o­

JJee '!eM no 30 npoeKTaM. Bo 8CTpeye yqaCT808an TaK­

)J(e JlHpeKTOp npeJlcTa8HTeJJbCT8a CRNS 8 MocK8e 

A.CeMuepe . 

24 OKT516p51 COCT051JIC51 03HaKOMHTeJJ bHbiH 8H3HT 8 

.Uy611y pyK080JlHTeneii FNAL 80 ma8e c AHpeKTopoM 

npocpeccopoM .U)J( .nHnncoM. ,UenerauH5~ nocenma 

yCKOpwreJJbllbiH KOMnJJeKC J1a6opaTOpHH 8biCOKHX 

3Hepmii, J1a6opaTopH10 c8epX8biCOK~Ix 3Heprui1, 

Omrmoe upoH380ACT80 H 8CTpeTHnacb c aupeKuHeii 

OJ.-151).1 . rocTH 031JaKOMHJIHCb, 8 'laCTIIOCTH, c npouec-

CaMH n OH380)lCT8a np080JI04HbiX )leTeKTOp08 H cne­

UHaJJbH IX KaTOAHbiX KaMep )lJI51 C08MeCTHbiX 3KCne­

pHMeHT08 8 <l>epMHJJa6. 

B KOHUe OKT516p51 8HUe-aHpeKTOp OH51H npocpec­

cop A.H.CHcaK51H npHH51JJ yqacTHe 8 pa6oTe pecypc­

Horo KOMHTeTa no 3KcnepHMeHTaM Ha LHC, npoxo­

AH8weii noJl pYJC080JlCT80M JlHpeKTopa UEPH no HC­

cne)l08aHH51M npocpeccopa Jl.<l>oa. KoMHTeT nOJl8eJJ 

HTOfH II HaMeTHJI nepcneKTH8bl C03)laHH51 ycTaH080K 

ATLAS, CMS, ALICE. B pa6oTe KOMHTeTa 8 KaYeCT-

8e 3KcnepT08 OT OH51H npHH51JJH yqacTHe H.A.Pyca­

K08HY, H .A.ronyT8HH, A.C.BoAOnb51H08. 

Ha 8CTpe'le c pYJC080AHTeJJ5~MH 3KcnepHMeHT08 Ha 

LHC n .fleHH, M.,Uenna Herpa H IO.lllYJCpacjJTOM 

A.H .C HCaK51H o6cyaHn XOJl pa6oT no HX noaroT08Ke. 

Ha nepero8opax reHepanbHOro JlHpeKTopa UEPH npo­

cpeccopa K .I1bl08eJJJJHHa-CMHTa H A.H.CHcaK51Ha 6biJJ 

JaTpOHyT wHpOKHH Kpyr 80npoco8 COTPYAHHYeCT8a, 

npeACTa8JI51101UHX 83aHMHbiH HHTepec. 

B )i(eHe8e A.H.CHcaK51H npo8en Jace)laHHe opr­

KOMHTeTa no C03AaHHIO )i(eHe8CKOf0 OT)leJJeHH51 Me)I(­

JlYHapO)lHOfO YHH8epcHTeTa «.Uy6Ha». CocT051JJHCb 

TaK)I(e BCTpe'lH, npoxoaH8WHe 8 UEPH H 8 rocnHTaJJe 

)i(eHe8CKOro YHH8epCHTeTa, 80 8peM51 KOTOpbiX o6-

C~)laJJ Cb 8onpochi COTPYAHHYecTBa 8 o6nacTH 51Aep­

HOH MeAHUHHbl H, 8 'laCTHOCTH, 803MO)I(HOCTH C03Aa­

HH51 Ha 6aJe MCll-9 8 .Uy6He oTaeneHH51 MepHOH 

AHarHOCTHKH H TepanHH. 

5 IJ0516p51 OH51H noceTHJJ nep8biH JaMeCliHTeJJb 

MHHHCTpa HayKH H TeXHOJIOrHH P<l> r .B .K03JI08 . B 

,UoMe Me)I(JlYHapOAHbiX C08eiUaHHH COCT051JiaCb ero 

8CTpeY c yqeHhJMH OH51H, 80 8peM51 KOTopoii 6hiJJH 

8pyqeHbl YAOCT08epeHH51 H nO'leTHble 3HaKH «3acny­

)J(eHHbi il aeliTeJJh HayKH>> npocpeccopaM IO.H . .UeHHC0-

8Y, B.n .,UMHTpHe8cKoMy, E .n.)!(HaKo8y, E.C.HeraHo-

8y, A.A .T5~nKHHY H «3acny)l(eHHbiH KOHCTPYJCTOp P<l>>> 

- J1.E .rono8aHo8y. 

8 TOT )J(e AeHb COCT051JiaCb pa604rul 8CTpe'la 

r .B .K 03JJ08a c 8HUe-aHpeKTopOM OH51H A .H.CHcaK51-

HOM H aAMHHHCTpaTH8HbiM JlHpeKTopoM A .H.J1e6e)le-

8bJM, 80 8peM51 KOTOpOH o6cy)l(tlaJJHCb 80npOCbl TeKy­

IUeH )le5~TeJibHOCTH OH51H, npo6neMbl pecpopMHpo8a­

HH51 HHcTHTyTa H apyrne. r.B.Ko3JJ08 noceTHJJ cpa30T­

poH JI 51 n . 

10 H0516p51 OH51H noceTHJJH AOKTOP M.XeKKep­

noJJHOM04HbiH MHHHCTp, pYJC080AHTeJJb aenapTaMeHTa 

H HayK nocoJJhCT8a <I>Pr 8 PoccHiicKoii <l>eaepauHH 

- H JlOKTop Y.WenKe - co8eTHHK noconhCT8a <I>Pr 

8 P<l>. r ocTH OCMOTpeJJH na6opaTOpHH HHCTHTyTa H 

6bJJJH npHHHbl AHpeKTopM OH51H npocpeccopoM 

B . r . K a)lbJWe8CKHM, 8HUe-aHpeKTOpaMH npocpeccopOM 

A.H.C caK5~HOM, npocpeccopoM U .8biJJ08bJM H apyrH­

MH. Ha 8CTpe'le o6cy)J(tlaJJC51 60JJblliOH Kpyr 80npOC08 

COTPYAHH'leCT8a OH51H c HeMeUKHMH Ha}"'HbiMH 

ue11Tpa 1H. 
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KOH«<lEPEHQHH H COBEIIJ;AHH.SI, llPOBE)lEHHhiE OH.SIH 

CpeiiH Ha}"'HbiX KOHcpepeHUHH, opraHH3osaiiHbiX 

Ol151l1 s 1997 ro)ly, HaH6onee KpYTJHbiMH 6biJJH soceMb. 

22-25 51HBap51 1997 r. s MocKse H .Uy6He 

COCT051JJC51 Me))(JlyHapOIIHbiH CHMfl03HYM nOJl 3 rH)lOH 

IOHECKO «npo6neMbl 6HoxHMHH, paJIHauHOHHol'i H 

KOCMH'leCKOH 6HOJ10rHH>>, fiOCB51IUeHHbiH fl3M51TH aKa­

)leMHKa Hopal'ipa MapTHpocosH'la CHcaK51Ha. A K aJie­

MHK H.M.CHcaK51H 6bJJJ KpyflHeHlliHM }"'eHbiM - 6Ho­

XHMHKOM, OCHOBOflOJJO))(HHKOM KOCMH'leCKOH 6 HOJ10-

rHH. OpraHH3aTopaMH CHMfl03HyMa BbiCTYflHJJH Poc­

CHHCKrut AKaJieMH51 HayK, HauHOHaJJbHrut aKa)leMH51 

HaYK ApMeHHH, EpesaHCKHH rocyJlapcTseHHbiH yHH­

sepcHTeT, l1HCTHTYT 6HOXHMHH HM. A.H.6axa, fHU 

l1HCTHTY"f Me)lHK06HOJ10fH'leCKHX flp06 JJeM, 

Ol151l1. 

illHpoTa Ha}"'HOH ne51TeJJbHOCTH H.M.CHcaK51Ha 

oflpe)lenHna H CTPYKTYPY CHMfl03HyMa. Ha HeM p a6o­

TaJJH CeKUHH 6HOXHMHH, paJIH06HOJ10rHH, KOCM H4eC­

KOH 6HOJ10rHH H MeiiHUHHbl, r)le BbiCTYTJHJJH C IIOKJJa­

IIaMH H MHOrHe IIY6HeHCKHe paJIH06Honorn. C HMno-

3HYM fl03BOJJHJ1 06be)lHHHTb 3H3HH51, HaKOfiJleHHbie K 

HaCT051IUeMy speMeHH B 3THX 06JJaCT51X HCCJJeiiOBa HHH. 

B HeM flPHH51JJH YlJ3CTHe }"'eHbJe H3 MHornx HHCTHTY­

TOB pa3HbiX cTpaH: PoccHH, ApMeHHH, fpy3HH, 6 eno­

pyccHH,. YKpaHHbi, CiliA, c:I>paHUHH, YexHH. 

CHMn03HYM OUeHHJl COCT051HHe H fiOIIBeJJ HTOr 

pa3BHTH51 scex OTpacnel'i HaYKH, CB513aHHbiX c o6ecne-

4eHHeM paJIHaUHOHHOH 6e3onaCHOCTH B YCJJOBH51 X B03-

)leHCTBH51 Ha 4eJJOBeKa BbiCOK03HepreTH4HbiX 33p51-

))(eHHbiX 4aCTHU K3K Ha 3eMJJe, T3K H npH noJJ eTaX 

4eJJOBeKa B KOCMOC, Bbi51BHJ1 HanpasJJeHH51 IlaJJ bHeH­

lliHX HCCJJeiiOB3HHH Ha nY"f51X TeCHOfO Me))(IIyHapOIIHO­

ro COTPYIIHH4eCTBa YlJeHbiX. 

Me))(IIyHapoiiHbiH ceMHHap no s3aHMOIIel'i cTBHJO 

HeHTpOHOB c 51IIpaMH (I SINN -5) «HeHTpOHHrut c n eKT­

poCKOfiH51, CTPYKTypa 51Jlpa, flPHKJJa)lHbJe sonpOCbl>> 

COCT051JIC51 B .Ll.y6He 14-17 Mrut. 3TO y))(e n 51TbiH 

CeMHHap B p51JlY Tpa)lHUHOHHbiX BCTpe4, fiOCB51llle HHbiX 

sonpocaM Hel'iTpOHHOH 51IIepHol'i cpH3HKH. B nporpaM­

MY ceMHHapa BOlliJJH TeMbl : cpyHJlaMeHTaJJbHbJe s3aH­

MOIIei1cTBH51 H CHMMeTpHH B peaKUH51X C HeHTpOHaMH, 

peaKUHH Ha 6biCTpblX HeHTpOHaX, raMMa-pacn aii B03-

6~)leHHbiX COCT051HHH, CBOHCTBa BbiCOKOB036y><Jleii­

HbiX COCT051HHH 51Jlep, MeTOJlH4eCKHe acneKTbl HeHT­

pOHHOH 51JlepHOH cpH3HKH, cpyHJlaMeHTaJJbHbie cso i1CT­

sa HeHTpOHa, cpH3HKa ynbTpaXOJlO)lHbiX HeHTpOHOB, 

IIeneHHe 51IIep . 

CeMHHap - npaKTH4eCKH eJIHHCTBeHHbiH s MHpe 

npOBOIIHMbiH eJKerOIIJIO cpopyM, IIOCB5lllleHHblH JTOH 

TeMaTHKe, 4TO npHBJleKaeT cpH3HKOB, pa6oTaiOlliHX B 

naHHOH o6nacTH, H o6ecne4HsaeT secbMa npencrasH­

TeJJbHYJO Hay4HYJO nporpaMMy. KpoMe poccH HCKHx 

yLJeHbiX B HeM y'laCTBYIOT CfleUHaJJHCTbl H3 c:J>paiiUHH, 

c:I>Pf, CWA, KHTa51, !OJKHOH KopeH, 51noHHH H p51IIa 

npymx cTpaH. 
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C 25 Mrut flO 7 HJOH51 B r. HecTBe)l (.Ll.aHH51) flpo­

BOJlHJJacb V Espoflel'icKrut lliKOna flO cpH3HKe BbiCOKHX 

3Heprnl'i. OcHOBHbiM HaflpasneHHeM lliKOJJbl 51BJJ51eTC51 

H3}"1eHHe acfleKTOB cpH3HKH BbiCOKHX 3Heprnl'i. B flpo­

rpaMMY lliKOJlbl 6biJJH BKJJJO'leHbl KypCbl JJeKUHH no 

TeopHH nOJJ51, «CTaHJlapTHOH MO)leJJH», KX.U H JlpyrnM 

HaflpasneHH51M. B ee pa6oTe flPHHHMaJJH }"'aCTHe 

100 CJJYillaTeJJeH H3 6onee 'leM 70 Ha}"'HbiX UeHTpOB 

cTpaH-}"'aCTHHU Ol151l1 H UEPH. J1eKUHH 'lHTaJJHCb 

seJlYlliHMH neKTopaMH H3 BenHKo6pHTaHHH, .UaHHH, 

l1TanHH, PoccHH, c:I>Pf H Wsel'iuapHH. 

26-29 Mrut B .Ll.y6He npOlliJla «HaUHOHaJJbHrut 

KOHcpepeHUH51 flO flpHMeHeHHIO peHTfeHOBCKOfO, CHH­

XpOTpOHHOfO H3Jl}"'eHHH, HeHTpOHOB H :meKTpOHOB 

JlJJ51 HCCJJe)lOBaHH51 MaTepHanos - PCH3'97». KoH­

cpepeHUH51 6bJJJa opraHH30BaHa HauHOHaJJbHbiM KO­

MHTeTOM pOCCHHCKHX KpHCTaJJJJOrpacpOB, 06be)lHHeH­

HbiM Ha}"'HbiM coseTOM PAH no KOMnneKCHOH npo6-

neMe «c:I>H3HKa KOH)leHCHpOBaHHblX cpeJl», 11HCTHTy­

TOM KpHCTaJJJJOrpacpHH, 11HCTHTY"fOM cpH3HKH TBep)lO­

rO TeJJa H J1a6opaTOpHeH HeHTpOHHOH cpH3HKH 0115111 

npH no)l)lep))(Ke PoccHHCKOH AKa)leMHH HayK, MHHH­

cTepcTBa HayKH H TeXHOJJOrHH Pc:I> H PoccHHCKoro 

cpOH)la cpyHJlaMeHTaJJbHblX HCCJJe)lOBaHHH. OOJJee 

200 }"'aCTHHKOB npe)lCTaBJ151JlH 0115111 H MHOrHe pOC­

CHHCKHe Ha}"!Hble UeHTpbl. 

C 9 no 12 HJOH51 B .Uy6He npoBOJlHJJHCb Me))(JlyHa­

pOIIHrut KOHcpepeHUH51 no npo6neMaM 51IIepHOH MeiiH­

UHHbl H 1-l'i Cbe3II Me))(perHOHaJJbHOro o6llleCTsa 

51IIepHOH MeiiHUHHbl. Hay'lHrut nporpaMMa KOHcpepeH­

UHH BKJliO'laJJa HeCKOJlbKO IIeC51TKOB IlOKJla)lOB B pa3-

JlH4HbiX 06JJaCT51X paiiH3UHOHHOH MeiiHUHHbl; TeMbl 

CeCCHH: pa,uHOHYKJJHIIHble HCCJJeiiOBaHH51 B HeBpOJJO­

fHH, KapiiHOJlOrHH, aHrHOJJOrHH, OHKOJJOrHH, XHpyp­

fHH , 3HIIOKpHHOJ10rHH; TeXHH4eCKHe np06JJeMbl nony-

4eHH51 H o6pa60TKH IIH3rHOCTH4eCKOH HllcpOpMaUHH; 

paJIHOcpapMaUeBTHKa; opraHH3aUHOIIIIble BOnpOCbl 

~epHOH Me)lHUHHbl H paJIHOcpapMaUeBTHKH. npoBOIIH­

JlHCb T3K))(e fiOCTepllrut CeCCH51 H BbiCT3BK3 lleCKOJlb­

KHX pOCCHHCKHX H 3apy6e))(JibiX cpHpM, fiOCT3BJI5110-

lliHX npenapaTbl, TeXIIOJJOfHH, o6opyiiOBaiiHe IIJ151 pa­

IIH3UHO IIIIOH Me)lHUHHbl H CMe))(HbiX o6JJacTeH. 

C 28 HJOJJ51 no 2 asryCTa B J1a6opaTopHH TeopeTH-

4eCKOH cpH3HKH npoxOIIHJJa 8-51 Me))(IIYJiapoiiHrut KOII­

cpepeHUH51 «MeTO}lbl CHMMeTpHH B cpH 3HKe>>, ll0CB51-

lllellllrut 80-JJeTHIO CO Illl51 p0))()leiiH51 51.A.C~tOp0JlHII­

CKOro. B ee pa6oTe npH1151JJH y4aCTHe 6o11ee 150 y4e­

llbiX H3 Muomx CTpaH H 0115111. B cepemme 80-x ro­

.uos 5l.A .CMOp0JlHIICKHH HIIHU1111p0BaJI npOBeiieHHe 

pa60LJHX COBewaJIHH, fiOCB51lllellllhiX TeopeTHKO-lpyii­

IIOBOMy IIO.UXOJIY B cpH"JHKe. nocJJe KOIILJHHbl 5JKOBa 

A6paMOBH4a JTH 11e6om.wue cosewaJJH51 TpaHccpop­

MHposaJJHCh B Kpynllble Me))(JlyHapO.UIIhle K011cpepe11-

UHH . Ha IIJJeHapHbiX 3acenaHH51X H napruuJeJJI>IIhJX 

CeKUH51X 6biJIO 33CJIYW3110 6011ee 120 LlOKJI3.!101l 110 



CJie)ly!OIUHM HanpaBJieHHRM: KOHei.JHOMepHbie HHTer­

pHpyeMbie CHCTeMbi; HHTerpHpyeMOCTb B rpaBHTauHH H 

TeOpHH CTpYH; HeJIHHeHHbie RBJieHHR; reoMeTpH'leCKHe 

MeTO)lbi B KBaHTOBOH TeOpHH; KBaHTOBbie anre6pbi H 

KBaHTOBbie rpynnbi; HeKOMMYTaTHBHbie H KBaHTOBbie 

reoMeTpHH; nepHOJlH'leCKHe H anepHOJlHtJeCKHe CTPYK­

TYPbi; KBaHTOBbiH 3cpcpeKT Xonna; onTHKa, KBaHTOBaR 

OnTHKa H KOrepeHTHbie COCTORHHR; MeTO)lbi CHMMeT­

pHH B cpH3HKe RJlpa; 3KJOTH'leCKHe KynoHOBCKHe CH­

cTeMbi BO BHelllHHX nOJIRX; MaTeMaTH'leCKHe MeTO)lbl. 

KoHcpepeHUHR npoBOJlHnacb npH cpHHaHcoBoii noJl­

JleplKKe PoccHiiCKoro cpoHJla clJYHJlaMeHTaJibHbiX Hccne­

JlOBaHHH H MHHHCTepcTBa HaYKH H TexHonomii P<l>. 

C 8 no 17 aBrycTa B foMene (EenopyccHR) npo­

XOJlHJia MelKJlYHapOJlHaR rnKona-ceMHHap «AKTyanb­

Hbie npo6neMbi cpH3HKH 'laCTHU H RJlepHOH cpH3HKH». 

lliKona 6blna opraHHJOBaHa OH5Uf coBMeCTHO c Ha; 

UHOHaJibHbiM UeHTpOM cpH3HKH tJaCTHU H cpH3HKH Bbi­

COKHX 3HeprHH (MHHCK) . 

HayqHaR nporpaMMa rnKOJibi-CeMHHapa BKJI!OtJana 

cneJlywiUHe TeMbi : nocneJlHHe 3KcnepHMeHTaJibHbie pe­

JYJibTaTbl c ycKopHTeneii LEP, HERA, TEVATRON; 

nporpaMMa LHC H 6yJlymHe 3KcnepHMeHTbl ATLAS, 

CMS, cpH3HKa B paMKax H BHe «CTaHJlapTHOH MOJle­

JIH»; MRrKHe H lKeCTKHe npoueccbl B KXll (BOJMyiUeH­

Hble H HeB03MyiUeHHbie nO)lXO)lbl, CTpyH, lKeCTKa51 )lH­

cppaKUHR H T.Jl.); HOBble HanpaBJieHH51 B KBaHTOBOH 

TeopHH nonR H penRTHBHCTCKOH RJlepHoii cpH3HKe. B 

lllKOJie npHHHMaJIH ytJaCTHe OKOJIO 120 yqeHbiX. 

22-27 CeHT516p51 1997 fO)la B .[ly6He COCTORJiaCb 

VI M e))(JlyHapOJlHaR rnKona no cpH3HKe TRlKeJibiX 

HOHOB. HayqHaR nporpaMMa WKOJibi-CeMHHapa: TRlKe­

Jibie H CBepXTRlKeJibie 3JieMeHTbi; peaKUHH CJIH51HH51 

R)lep C nOCJie)lYIQlUHM )leJieHHeM; JlHHaMHKH )leJieHH51 H 

MOJlbi )leneHHR; RJlepHaR CTPYKTypa, CBOHCTBa 3KJOTH­

tJeCKHX R)lep; 51JlepHa51 cneKTpOCKOnHR Ha CTa6HJibHbiX 
-.. -

H p aAHOaKTHBHbiX nyqKax; B3aHMO)leHCTBHe CJIOlKHbiX 

R)lep npH . HH3KHX H npoMelKYTO'lHbiX 3Heprn51X, 51Jlpa 

npH BbiCOKOH TeMnepaType; HOBbie ycTaHOBKH H Hayq­

Ha51 porpaMMa Ha HHX. B rnKone-ceMHHape npHHRJIH 

yqaCTHe OKOJIO 200 cpH3HKOB H3 20 CTpaH MHpa. 

n apanneJibHO CO lllKOJIOH-CeMHHapOM npOBO)lH­

JIOCb Me))(JlYHapOJlHOe pa6otJee coBemaHHe no npH­

KJiaJlllbiM Hccne)loBaHHRM, a TaKlKe Me))(JlyHapOJlHOe 

pa6otJee COBeiUaHHe IGISOL-6. nporpaMMa Me))(Jly­

HapOJlHOfO COBeiUaHHR no npHKJia)lHbiM HCCJie)lOBa­

HHRM . B3aHMO)leHCTBHe TRlKeJibiX HOHOB C nOJIHMepa­

MH, TpeKOBbie MeM6paHbi; MOJlHcpHKaUHR MaTepHanOB 

nO)l )leHCTBHeM TRlKeJibiX HOHOB; paAHOH30TOnbi Jl]]51 

Me)lHUHHbi H 3KOJIOfHH. nporpaMMa Me))(JlyHapOJlHOfO 

coBem aHHR IGISOL-6: HOBble cenapaTOpbi JlJIR HJyqe­

HHR pOJlYKTOB R)lepHbiX peaKUHH; Jla3epHa51 cneKTpO­

CKOnHR; xapaKTepHCTHKH Macc-cenapaTOpOB THna 

ISOL Ha nyqKax ycKopHTeneii; HCTO'IHHKH JlJIR Macc­

cenapaTopoB ISOL: cocTORHHe )len H nepcneKTHBbi; 

CHCTeMbl TpaHcnopTa npOJlYKTOB 51)lepHbiX peaKUHH Ha 

OCHO e fa30BOH CTpyH: ycoBeprneHCTBOBaHHe H HOBbie 

H)leH. 

• 

yqACTHE OH}IH B ME)I()lYHAPOLlHhiX H HAIJ,HOHAJihHhiX KOH$EPEHIJ,H}IX 

B 1997 rony ytJeHble H cneuHanHCTbi 06beJlHHe­

HHoro HHCTHTYTa RJlepHbiX HCCJieJlOBaHHH yqaCTBOBa­

JIH B 237 MelKJlyHapOJlHbiX KOHcpepeHUHRX . 

HaH6onee KpynHble )lenerauHH npeJlCTaBJIRJIH HH­

CTHTyr Ha KOHcpepeHUHH «CynepCHMMeTpHR H KBaHTO­

Ba51 TeopHR nonR>> (YKpaHHa, XapbKOB), MelKJlyHapoJl­

uoi1 rnKone no npHMeHellHRM MHKponpoueccopHbiX 

CHCTeM peanbHOrO BpeMeHH B cpH3HKe (J1TaJIH51, 

TpHeCT), pa6otJeM cosernaHHH Konna6opauHH ATLAS 

(Wsei1uapHH, )l(eHesa), 2-M MelKnyuapOlliiOM pa6o­

tJeM COBelllaHHH no HCnOJib30BaHHIO UHKJIOTpOHOB JlJI51 

npHKJiaJlllbiX uenei1 (EmneT, KaHp), MelKJlyHapOJlHOH 

KOHcpepeHUHH « KoMnb!OTHHr s cpH3HKe BbiCOKHx 

3Hepmi1 >> (<l>Pf, 6epnHH), 4-M MelKllyHaponHoM ce­

MHHape no HCCJie)lOBaiiHIO KOH)leHCHpOBaHHbiX cpeJl 

MeTOLlOM pacce5111H51 HeHTpOilOB (nOJibllla, noJHaHb), 

EXON-97 : cosernaHHII KOJma6opaUHH lly6Ha- Opce 

- PlKelK - 6yxapecT - Baprnasa (YexHR, PlKeJK), 

MeJKJlyHapOLliiO~i K011cpepeHUHH no ycKopliTeJIRM Ja­

pRJKeHHbiX tJacTHU (KaHaua, Ba11Kysep) , MeJKnyHapoLl­

IIOH K011cpepet!UHH <<51Ltep11ble L{allllble llJIR 11ayK11 II 

TeXHOJIOrHH >> (HTaJHIR, TpuecT) , pa6oYeM cosemaHHII 

no C03Lla11HIO UHKJIOTpOHIIOfO KOMilJieKCa (CJIOBaKII51, 

6paT cnasa), pa6otJeM cosemaHHH Konna6opauHH 

ATLA S (illBeiiuapHR, )l(eHeBa), 5-ii EsponeiicKoii 

KOHcpepeHUHH no nOpOlllKOBOH JlHcppaKUHH (HTaJIH51, 

napMa), MelKllyHapOJlHOM COBeiUaHHH no KJiaCTepHbiM 

RsneHHRM B RJlepHOH H aTOMHoii cpHJHKe (<l>Pr, Payrn­

xoJibux ayJeH), EBponeiicKoii KOHcpepeHUHH «llocTH­

JKeHHR B RllepHOH cpH3HKe H CMelKHbiX 06JiaCT51X>> 

(fpeu R, CanoHHKH), 15-ii MeJKnyHapOJlHOH KoHcpe­

peHUHH no npo6JieMaM cpH3HKH MaJIOHYKJIOHHbiX CH­

CTeM (HHLtepnaHJlbi, fpoHHHreH), Me))(JlyHapOLlHOH 

KOHcpepeHUHH no KpHoreHHOH TCXHHKe H KpHOreH­

HbiM MaTepHanaM (CiliA, nopTJICHJl), CHMnOJHyMe no 

JICnTO -cpOTOHHbiM B3aHMOJlCHCTBH51M (<J>Pf, faM-

6ypr), KOHcpepeHUHH «HeeBKJIHJlOBa reoMeTpHR H COB­

peMCHHa51 cpH3HKa» (YKpaHHa, YlKropon), MelKnYHa­

ponHo i1 KoucpepeHUHH no pacceRHHIO HeHTpOHOB (Ka­

HaJla, TopoHTO ), MeJKJlyHaponHoii KoHcpepeHUHH no 

cpH3HKe BbiCOKHX 3Hepmi1 (H3paHJib, HepycanHM), 

17-M E sponei1cKOM KpHCTannorpacpHtJecKOM KOHrpec­

ce ( n opTyi'aJIHR, J1HCCa60H), 8-H JlOMOHOCOBCKOH 

KOHcpepeHWHI no cpH3HKe 3JICMCHTapHbiX tJaCTHU 

(Poccu R, MocKsa), 5-ii Esponei1cKOH KOHcpepeHUHH 

110 npHMeHCHHIO YCKOpHTeJiej.j B npHKJia)lHbiX HCCJie-
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.llOBaHH~X H TeXHOJ10rHH (HH.llepnaH,llbl, 3HH,llXOBeH), 

Me)((JlyHapo.uHoM CHMnoJHyMe no ~.uepHoii QJH3HKe 

(<l>paHUH~, Typ), Me)((JlyHapo.UHOM CHMnOJHyMe 

«ATOMHble ~.llpa H MeTanJJH'IeCKHe KJJaCTepbl» (t.J:ex11 ~, 

Tipara) , Me)((JlyHapO.llHOM COBeiUaHHI1 «3JJeKTpOHHO­

JJ)"leBble HCTO'IHHKH HOHOB H HX npHMeHeHHe» (<l>Pf , 

remHxayJeH), Me)((.uyHapo.uHoM cosemaHHH «YIOHHbie 

HCTO'IHHKH ~ a.upOHHbiX KOJJJJaH)lepOB» (<l>Pf, fenbH­

xay3eH), Me)((.uYHapo.uHoii KOHcpepeHUHH no HOHHbiM 

HCTO'IHHKaM (YITan~, TaopMHHa), 5-ii OKccpop.ucKoii 

neTHeH lliKOJJe no HeHTpOHHOMY pacce~HHIO (8eJJHK0-

6pHTaHH~, 0Kccpop.u), XV Me)((JlYHapo.uHoM ceMHHape 

no JJHHeHHbiM ycKOpHTeJJ~M 3ap.S!)((eHHbiX 'laCTHU 

(YKpawHa, AnylliTa), EsponeiicKoii KOHcpepeHUHH no 

UHKnOTpOHaM (Hw.uepnaH.llbl, fpoHHHreH), 7 -H Me)((­

.uyHapO.llHOH KOHcpepeHUHH no JJHHeHHbiM YCKOpHTe­

Jl.SIM (Poccw~, 3seimropo.u), 3-M CbeJ.ue no pa.uwauw­

OHHbiM HCCJJe)lOBaHH.SIM (pa.llH06HOJ10rH~, pa.llH03KOJ1 0-

m.SI, pa.uwauwoHHa.SI 6eJonacHOCTb (PoccH.SI, MocKsa), 

pa6o'leM cosemaHHH HK<l>A «.UHHaMHKa n)"''KOB B 

3J1eKTpOH-n03HTpOHHbiX cpa6pHKaX» (l1TanH.SI, <l>pa­

CKaTH), 2-ii Poccwi1cKoi1 pa.uwoxHMH'IecKOH KOHcpe­

peHUHH (POCCH.SI, .[{HMHTpOBrpa.u), CeMHHape no QJH-

3H"'eCKOMy o60CHOBaHHIO npOTOHHOfO Me,llHUHHCKOfO 

CHHXpOTpOHa (t.J:eXH.SI, Tipara), Me)((JlYHapO.llHOH KOH­

cpepeHUHH no ,lleJJeHHIO 11 CBOHCTBaM HeHTpOHOH36bi­

TO'IHbiX .SI.llep (CiliA, CaHH6:>n Ai1n3H.ll), Me)((JlyHapo.u­

HOH KOHcpepeHUHH «<l>113HKa aTOMHbiX .SI,llep H 3J1eMeH­

TapHbiX 'laCTHU» (EmneT, Kawp), Me)((JlyHapo.uHoi1 

KOHcpepeHUHH «MaKpOCKOnH'IeCKa.SI 3J1eKTpO.llHHaMH­

Ka» (Tionbllla, KpaKoB), KoHcpepeHUHH no :>neKTpo­

cTaTH"'eCKHM YCKOpHTen.SIM (POCCH.SI, 06HHHCK), 1-M 

BcepoccwiicKoM CHMno3HYMe no TBep.uoTeJJbHbiM .ue­

TeKTopaM HOHH3HpyiOIUero H3J1y"'eHH.SI (POCCH.SI, EKa­

TepHH6ypr). 

CnpasKa o paJBHTHH MCli<JlYJfapo~uoro coTpy~HH'Iecrua H CBliJeif 

06'be~HHCHHOfO HHCTHyYTa liJlCpHbiX HCCJIC~OB3HHH B 1965-1997 rr. 

1965 1975 1985 1990 1995 

1. KonH'IeCTBO KOMaH.UHpOBOK cneuwa- 20 3 1026 1469 1050 299 

nwcTOB H3 cTpaH-)"laCTHHU B Ol15H1 

(6e3 ~eTa npHe3.llOB Ha cosemaHH~) 

2. KonH'IeCTBO KOMaH.uwposoK cneuwa- 17 1 474 600 778 682 

nHCTOB Ol15IH B cTpaHbi-)"laCTHHUbl 

3. KonH'IeCTBO Ha)"lHbiX, MeTO.llH'Iec- 19 42 49 44 52 

KHX H Ha)"lHO-OpraHH3aUHOHHbiX 

cosemaHHH Ol15IH 

4 . KonH'IeCTBO KOMaH.uwposoK cneuwa- 69 131 119 437 1451 

nwcToB Ol15IH Ha Me)((JlyHapo.UHbie 

KOHcpepeHUHH H B Ha)"lHble UeHTpbl 

CTpaH-He)"laCTHHU 

5. KonH'IeCTBO npwe3.llOB cneuwanwcTOB 27 226 144 563 1036 

H3 cTpaH-He)"laCTHHU B Ol15IH 

6 . KonH'IeCTBO CTHneH.uHaToB Ol15IH 11 3 16 28 

llepe'ICHb H3Y'fHbiX KOH$ epeHUHH H pa60'IHX COBC11.13HHH, 

npOBe~CHHbiX 06'be~HHCHHbiM HHCTHyYTOM li~CpHbiX HCCJ1C~OB3HHH B 1997 ro~y 

HawMeHoBaHwe 

81-~ ceccw.SI Y'leHoro coseTa Ol15IH 

3-e Pa60'Iee COBeiUaHHe Ha)"lHOro KOMHTeTa 

no HCnOJib30BaHHIO nOJJ.S!pH30BaHHOH MHllleHH 

MeCTo 

IIQOBe.lleHH~ 

.Uy6Ha 

.Uy6ua 

Me)((.uyuapO.llHbiH CHMnOJHYM «Tipo6neMbi 6HOXHM HH, .Uy6ua 

pa.uHaUHOHHOH H KOCMH'IeCKOH 6HOJIOT'HH» 

Pa6o'lee cosemaHHe no Hei1TpHHHOMY neTeKTopy .Uy6ua 

11<1>83- Ol15111 H 3KcnepHMe~ITY NOMAD 

28 

BpeM~ npose.ueuw~ 

16-17 ~IIBap~ 

17 .SIIIBap~ 

22-25 ~IIBap.SI 

29-31 .SIIIRap.SI 

1996 1997 

291 268 

747 670 

51 58 

1557 1465 

814 1039 

32 30 

KoJIH'IeCTBO 

~CTIIHKOB 

110 

25 

95 
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HawMeHoBaHHe MecTo BpeMSI npose.neHHSI KonwqecTBo 

nQOBe)leHHSI ~3CTHHKOB 

III Me)l()lyHapo,nHoe pa6oqee cosemaHHe Tionbw a, 3-7 <Pespanll 13 
«TipHMeHeHHe JI33epOB B HCCJie,llOB3HHH TI03H3Hb 
3TOMHbiX Sl,llep» 

Me)l(,nyHapo.uHoe pa6oqee cosemaHHe ,Ily6Ha 4-6 <Pespanll 89 
no nporpaMMe wccne.uosaHHH 
c TSI)I(eJibiMH HOHaMH s 3KcnepHMeHTe CMS 

3ace.uaHHe <l>HH3HCOBOrO KOMHTeTa ,Ily6Ha 20-21 <Pespanll 

Pa6o'lee cosemaHHe Konna6opauww NA-48 ,Ily6Ha 24 <Pespanll - 57 
2 MapTa 

Me)l(.llyHapO.llHbiH ceMHHap, noCBSIIUeHHbiH ,Ily6Ha 4 MapTa 65 
90-JieTHJO co .llHll po)l()leHHSI B.l1.BeKcnepa 

Pa6o4ee cosemaHHe ,Ily6Ha 4-7 MapTa 70 
«CTpyKTypHbie HCCJie.UOB3HHSI MOHOKpHCTaJIJIOB» 

3ace.uaHHe KoMHTeTa nonHOM04HbiX npe.ucTaBHTeJieH ,Ily6Ha 20-21 MapTa 120 
npaswTemcTs rocy.uapcTB - 4JieHOB Ol1.51l1 

Ceccwll Me)l()lyHapo.uHoro coseTa ,Ily6Ha 3-6 anpenll 36 
no TeopeTH4eCKOH <l>HJHKe 

Me)l(.llyHapo.uHoe pa6o4ee cosemaHHe ,Ily6Ha 7-17 anpenll 24 
«TeopHSI HyKJieaUHH H ee npHMeHeHHe» 

CecCHSI nporpaMMHO-KOHCYJibT3THBHOro KOMHTeTa .Ily6Ha 17-18 anpenll 100 
no <l>HJHKe 43CTHU 

Me)l(.llyHapo.UHbiH ceMHHap ,Ily6Ha 14-17 MaS! 96 
no B33HMO.lleHCTBHIO HeHTpOHOB C ll.llp3MH 

V EsponeiicKal! WKOna ,IlaHHll, 25 MaS! - 7 HIOHSI 120 
. 

no ·<t>H3HKe BbiCOKHX 3HeprnH HecTBe.u 

HauHoHaJibHaSI KOHcpepeHUHll no peHTreHOBCKHM, .Ily6Ha 26-29 MaS! 220 
CHHXpOTpOHHbiM H HeHTpOHHbiM HCCJie.llOB3HHSIM 

Me)K.uyHapo.uHoe pa6o4ee cosemaHHe «CHcTeMbi .Ily6Ha 2-4 HIOHll 60 
c6opa .ll3HHbiX C HeHTpOHHbiX cneKTpOMeTpOB» 

3ace.uaHwe KoMwccHH Knn .Ily6Ha 5-6 HIOHll 20 
no COBepweHCTBOB3HHIO H3Y4HO-QJHH3HCOBOH 
noJIHTHKH H CTPYKTypbi Ol1.51l1 

CosewaHHe no npo6neMaM cjJHJHKH ,Ily6Ha 8 HIOHSI- 30 
MaJI043CTH4HbiX CHCTeM I HIOJill / 

82-ll ceccHll Y4eHoro coseTa Ol1.51l1 ,Ily6Ha 9-10 HIOHSI 110 

Me)K.uyHapO.llHaSI KOHcpepeHUHll ,Ily6Ha 9-12 HIOHSI 150 
110 IIp06IIeM~1 ll.llepHOH Me.llHUHHbl 

Pa6o4ee cosemamo~e KOJJIIa6opamm «EaiiKaJI» .Ily6Ha 10-12 HIOHSI 43 

V lliKOJia-CeMHHap «CeKpeTbl KB3HTOBOH .Ily6Ha 17-20 HIOHll 50 
H M3TeMaTH4eCKOH HHTYHUHH>> 

Pa6o4ee cosemaHHe no MarHHTHOH .Ily6Ha 20-21 HIOHll 20 
ycTaHOBKe ATLAS 

Me)KJ.lyHapo.uHoe cosemaHHe .Ily6Ha 23-27 HIOHSI 82 
«Hei-iTpOIIIIblH 311aJIH3 TeKCTyp H 113npl!)KelfHH» 

3ace.uaHHe KOJITpOJibiiOH KOMHCCHH .Ily6Ha 25-26 HIOHll 20 
<l>HII311COBOrO KOMHTeTa 

IV Me)KJ.lyHapO.llllblii CHMII03HYM «.Uei-iTpOH-97» .Uy611a 2-5 liiOJill 100 
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HawMeHosaHwe MecTo BpeMg npose.neHwg Konw'lecTso 
nQOBe,lleHHjj )"!aCTHHKOB 

VII Me)((.nyHapo.nHbiH ceMHHap no cnwHOBbiM .Lly6Ha 7-12 HJOJJjj 79 
jjBJJeHwgM B cpH3HKe BbJCOKHX 3HeprHH «CnHH-97» 

Pa6o'!ee cosemaHwe «Hosag cpH3HKa .Lly6Ha 7-11 HJOJJjj 57 
B HeyCKOpHTeJJbHblX 3KCnepHMeHTaX» 

Me)((JlyHapo.nHoe cosemaHwe .Lly6Ha 22-26 HJOJJjj 75 
«CynepCHMMeTpHH H KBaHTOBble CHMMeTpHH» 

Me)((JlyHapo.nHag KOHcpepeHuwg .Lly6Ha 28 HJOJJjj- 186 
«MeTO.llbl CHMMeTpHH B cpH3HKe» 2 asrycTa 

Pa6o'IHH ceMHHap «11HTerpwpyeMbie Mo.nenw, .Lly6Ha 4-15 asrycn 23 
KaJJH6pOBO'IHbie TeOpHH H KBaHTOBag rpaBHTaUHjj» 

Me)((JlyHaponHag lllKOJJa-ceMHHap Eenopyccwg, 8-17 asrycTa 120 
no aKTyaJJbHbiM np06JJeMaM cpH3HKH 'laCTHU H g.npa foMeJJb 

Pa6o'lee cosemaHwe no nporpaMMe «CnHH» Yexwg, Opara 25 asrycTa- 70 
7ceHTg6pg 

36-g Me)((.nYHaponHag lllKOJJa .Lly6Ha 26 asrycTa- 62 
«CHJJbHOKOppeJJHpOBaHHbie CHCTeMbl 5 ceHTg6pg 
H KpHTH'IeCKHe jjBJJeHHjj» 

Pa6o'lee cosemaHwe «0po6neMbi H MeTO.llbi Eenopyccwg, 5-9 ceHTg6pg 55 
peHTreHOBCKOH cneKTpOCKOnHH Ha nYI.JKaX MHHCK 
CHHXpOTpOHHOrD H3IIYI.JeHHjj» 

Me)((.nyHaponHag KOHcpepeHuwg no CTPYKType g.npa .Lly6Ha 9-13 ceHTg6pg 52 
w csgJaHHbiM sonpocaM . 
XVII Me)((JlyHapo.UHbiH cwMn03HyM Eonrapwg, 15-21 ceHTg6pg 42 
no gnepHOH 3JJeKTpOHHKe BapHa 

II Me)((.llyHapo.nHbiH ceMHHap Eonrapwll, 23-27 ceHTg6pll 47 
«HyKJJOTpOH .llJill cpH3HKH H TeXHOJJOrHH>> BapHa 

Me)((.nyHapo.nHag lllKOJJa-ceMHHap .Lly6Ha 22-27 ceHTll6pll 118 
no cpH3HKe nJ)((eJJbiX HOHOB 

MeMopwanbHbiH HaYI.JHbiH ceMHHap .Lly6Ha 23-24 CeHTll6pll 50 
naMj!TH B.O.CapaHuesa 

MelKJlyHapo.nHoe pa6o'!ee cosellJaHwe «IGISOL-6>> .Lly6Ha 27-28 ceHTll6pg 40 

Pa6o'!ee cosellJaHwe «.LleKoHcpaiiHMeHT .Lly6Ha 1-29 OKTll6pll 20 
npH KOHe'IHOH TeMnepaType H nJJOTHOCTH>> 

Pa6o'IHH ceMHHap no HanpasneHHliM YexHll, Opara; 6-12 OKTll6pll 50 
HaYI.JHOH ,llel!TeJJbHOCTH 0115111 CnosaKHll, 

EpaTHcnasa 

Pa6o'lee cosellJaHHe .Lly6ua 6-12 OKTll6pll 150 
no 3KcnepHMeHTaM H 1 (DESY) 

lliKOJJa-CeMHHap no cpH3HKe '!aCTHU Y36eKHCTau, 6-13 OKTll6pll 120 
TalllKeiiT 

Pa6o'!ee cosellJaHHe «.LlHuaMHKa ny'IKOB>> .Lly6ua 13-17 OKTll6pll 25 

MelKJlyHapoJlHbiH ceMHHap «MeCTo PoccHH B .Lly6ua 20-21 OKTll6pll 150 
MHposoii UHBHJIHJaUHH II I TbiCll'leneTHll>> 

CecCHll OporpaMMHO-KOI-ICYJJbTaTHBHOro KOMHTeTa .Lly6ua 3-4 IIOll6pll 60 
no cpH3HKe KOJI)leJICHpOBaHJtblX cpeJl 

CecCHll nporpaMMIIO-KOHCYJJbTaTHBHOro KOMHTeTa .Lly6ua 24-26 IIOll6pll 100 
no llllepuoii· cpH3HKe 
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HaHMeHoBalme 

Pa6otJee cosemaHHe no 3KcnepHMeHTaM 
Ha ycTaHOBKe 3KClfAPM 

KoMHCCH.!I no coTpy.llHK'IecTBy UEPH - OH.SIH 

CeCCJ.f.!J' nporpaMMHO-KOHCynLTaTHBHOro KOMHTeTa 
no <I>H3HKe 'lacTHU 

Pa6o'lee cosemaHHe «EaJOBLJe ycTaHOBKH OH.SIH 
H .!l.llepHa.!! Me,llHUHHa» 

Pa6otJee cosemaHHe Konna6opauHH «EaiiKan» 

Pa6otJee COBeiUaHHe KOnna6opauHH C<I>EPA H rHEC 
no nepcneKTHBaM Hccne.lloBaHHH B o6nacTH 
pen.!!THBHCTCKOH .!IJlepHOH <I>H3HKH 

MecTo 
npose,lleHH.!I 

lly6Ha 

lly6Ha 

lly6Ha 

lly6Ha 

lly6Ha 

lly6Ha 

BpeM.!I npose,lleHH.!I Konw1ecTBo 
)"!aCTHHKOB 

25-27 H0.!!6p.!! 50 

26 H0.!!6p.!! 20 

27-28 H0.!!6p.!! 100 

1-2 JleKa6p.!! 45 

2-4 JleKa6p.!! 43 

16-18 ,lleKa6p.!! 51 
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)J,HpeKUHJI OIDIH, 
H36paHHaJI Ha CeCCHH 
KOMHTera fiOJIHOMO'lHhiX 
llpencrasHrenei1 
20-21 Mapra 1997 r.: 
BHUe-nHpeKrop npocpeccop 
U:.)J,.BbiJIOB, JlHpeKTOp 
'lJleH-KoppecnoHneHr PAH 
B.f.KanhiwescKHi1, 
BHUe-nHpeKrop npocpeccop 
A.H.CHcaKJIH 

BpyqeHHe poccHi1cKoro opneHa )J,pylK6hi 
fiOJIHOMO'lHOMY flpencraBHTeJIIO npaBHTeJibCTBa 
Pecny6nHKH llonhwa npocpeccopy 
A.XphiHKeBH'lY 

BpytieHHe opneHa )J,pylK6hi MoHronHH npocpeccopy 
JO.U:.OraHeCJIHY 

)J,y6Ha, 11 HIOHJI . 3acenaHHe fiOCTOJIHHOH KOMHCCI111 KoMJ1TeTa fiOJIHOMO'lHhiX flpencraBHTeJieH 
no COBepWeHCTBOBaHHIO Ha)"'HO-cpHHaHCOBOH nOJIHTHKH H crpyKryphl 01151 



)J,y6Ha, 17 anpenll. YYaCTHI1KI1 3aCe,[laHI1ll nporpaMMHO-KOHCYJibTaT11BHOfO KOMI1TeTa DO cp11311Ke YaCTI11..l 



napHlK, 24 ceHTll6pll . Y4aCTHHKH no.unHcaHHll CornaweHHll 0 COTPY.!lHH4eCTBe 
MelK.!ly IOHECKO H OIDIYI B wTa6-Ksapmpe IOHECKO 

Ay6Ha, 16 liHBapll. 
Ope.uce.uaTeJJb rocy.uapCTBeHHOro 
areHTCTBa no aTOMHOH ::JHeprHH 
Pecny6JJHKH noJJbWa 
E.HeBO.!lHH4aHCKHH B OIDIYI 
Ha aJJ.Jlee HM. f.HeBO.!lHH4aHCKOro, 
O.!lHOro H3 OCHOBaTeJJeH YIHCTHTYTa 

.[l.y6Ha, 17 liHBapll. 
noJJHOM04HblH npe,!lCTaBHTeJJb 
npaBHTeJJbCTBa P<t> B OIDIYI 
BHI..le-npeMbep npaBHTeJJbCTBa PoccHH 
B.E.<t>opTOB BpY4aeT op.ueH Ll:pylK6bl 
4JJeHy Y4eHoro coseTa OIDIYI 
X.lllonnepy (<t>Pr) 
Ja Bbl,!lalOWHHCll BKJla,!l B HayKy 
H pa3BHTHe Me)f(.!lyHapO,!lHOrO 
HaY4HO-TeXHH4ecKoro coTpy.UHH4eCTBa 



):(y6Ha, MapT. rocTI1 OH51H -
Hay<IHall )leJieraU11ll 113 l1HCTI1T)'Ta 
3KCnep11MeHTaJlbHOH cp11311KI1 
(r.Capoa) - 3HaKOMliTCll 
C Bbi'I11CJI11TeJibHblM UeHTpOM 
Jla6opaTOp1111 TeOpeTI1'1eCKOH cp11311KI1 

8 pa6oTax no npoeKTY CcDEPA 
(QH5JH) np11HI1MaeT )''laCTI1e 
rpynna llnOHCK11X )''leHbiX. 
Ha CHI1MKe: n11peKTop OH51H 
8. r . Ka)lbiUJeBCK11H, 
n11peKTOP JI83 A.H .Manaxos, 
npocpeccop C.CllyK)'I1 (51noH11ll) 
Ha BCTpe'le C )"'aCTHI1KaMI1 
JKcnep11MeHTa 

}J,y6Ha, 30 OKTll6pll. 
4pe3Bbi'IaHHbiH 11 noJIHOMO'IHbiH 
nocon Pecny6ni1KI1 TanJK11K11cTaH 
a Pocc1111 P.C.M11p3oes (cnpasa) 
11 s11ue-n11peKTop OH51H npocpeccop 
A.H.C11caKl!H (BTopoH cnesa) 
o6cyJKnaiOT sonpoc o6.)"1aCTI111 
TaAJK11KI1CTaHa B nel!TeJibHOCTI1 
l1HCT11T)'Ta 



}zy6Ha, 10 HOll6pll. 
3aMeCTifTeJib JlHpeKTOpa na6opaTOpHH 
CBepXBbiCOKHX 3HeprHH 11.A .ronyrBHH 
paccKa3biBaeT noJJHOMO'IHOMY 
MliHHCTpy, pyKOBO)lHTeJIIO 
nenapTaMeHTa 3KOHOMHKH li HayKH 
nocoJJbCTBa <t>Pr B PoccHH 
llOKTopy M.XeKKepy (BTopoi1 cnpaBa) 
0 MeTO)lH'IeCKHX pa3pa60TKaX 
na6opaTopHH 

}J,y6Ha, 24 OKTll6pll. 
B paMKax COTPYJlHH'!ecTBa 0115111 -
FNAL (ClllA) 11HCTHTyr noceTHJJ 
JlHpeKTop FNAL npo¢eccop 
)lJK.nlinJJC. Ha CHHMKe: ,il)K.nlinJJC 
(rpeTHH cnpaBa) B OmiTHOM 
npOH3BO)lCTBe 0115111 

}J,y6Ha, 3 OKTll6pll. 
}J,enerauHll pyKoBOJlHTenei1 
Hay'IHbiX ueHTpoB H coTpyJlHHKOB 
MHHHCTepCTBa HayKH li TeXHOJIOflili 
Pecny6JJHKH 11H)llili B na6opaTOpHH 
Bb!COKHX 3HepmH 



D,y6Ha, 14 Mall. YYacTHHKH MelK.UyHapo.uHoro ceMHHapa no B3aHMo.uei1cTBHIO HeilTpOHOB c li.UpaMH 



}zy6Ha, 26 MaS! . HaUHOHaJibHaS! KOHcpepeHU11S! no peHTreHOBCKI1M, CI1HXpOTpOI !HblM 11 HeihpOHHblM 11CCJJenoBaHI1S!M 

Ay6Ha. 2 monSI. Y4aCTHI1KI1 IV MeJKnyHaponHoro CHMnoJHyMa <<.UeiiTpOH-97>> 

Ha, 22 ceHT5!6pSI. VI MeJKnyHaponHa5l !llKona no cp11311Ke T5lJKeJJbiX HOHOB 



.[(y6Ha, 5 Mall. .[(HpeKTopy OYI51YI 'lJJeHy-KoppecnoH!leHTY PAH B .f .KaAbiw.escKOMY- 60 neT 

.[(y6Ha, 5 HOll6pll . Y'leHbie OY151YI, 
KOTOpbiM 6biJIH spy'leHbl 
y!loCTosepeHHll H no'leTHbie 3HaKH 

<<3aCJJyJKeHHbiii !leliTeJJb HayKH PIP>> 

H <<3acnyJKeHHbiH KOHCTpyKTOp PIP>>: 

E.C.HeraHos, E.n.)KHIIKOB, 
n.E.fonosaHOB, B.n . .[(MHTpHeBCKHH, 

IO.H . .[(eHHCOB, A .A .TllnKHH 

.[(y6Ha, 16 liHBapll 1998 r. 
naypeaT npeMHH OY151YI 
HMeHH E.M.noHTeKopso Ja 1997 ro11 

npocjJeccop K .BHHTep (IPPf) 

(sTopoii cnesa) 



• • • 

HAY~HO-MCCnEAOBATEnbCKAQ 

M 05PA30BATEnbHAQ 
nPOrPAMMbl OMQM 

~----· 



B 1997 rony s na6opaTopHH 6bmH nponon)l(eHbi 

HCCIIellOBaHH~ B o6naCTH KBaHTOBOH TeOpHH non~ H 

TeOpHH cpyHJlaMeHTaJibHbiX B3aHMOJleHCTBHH, MaTeMa­

TH'leCKOH cpH3HKH, TeOpHH aTOMHOrO ~npa H ~JlepHbiX 

peaKUHH, pen~THBHCTCKOH ~nepHOH cpH3HKH, TeOpHH 

llOJUI H 'IACTHIJ,hl 

OcttosHoe BHHMaHHe s HccnenosaHH~x no :noi-i 

TeMe 6btnO yneneHo cnenytOlllHM HanpasneHH~M: 

- cynepCHMMeTpH)I, KBaHTOBbte CHMMeTpHH H HHTer­

pHpyeMbte MOJleiiH, 

- HenepTyp6aTHBHbte MeTOJlbl B KaJIH6pOBO'lHbiX TeO­

pH)IX 11 B rpaBHTaUHH, 

- cpH3HKa HlKeJibiX KBapKOB, 

- cnHHOB~ cpH3HKa s KX!l. 

CynepcnMMeTpn'IHbie MO)leJin npononlKatOT npH­

sneKaTb BHHMaHHe HccnenosaTeneH. 11HTepecHbie pe-

3YIIbTaTbl 6biJIH llOIIy'leHbl npH npH.MeHeHHH MeTO)la 

rapMOHH'leCKOJ'O cynepnpOCTpaHCTBa M~ H3y'leHH~ 

reoMeTpH'leCKOH H KBaHTOBOH CTPYKTypbl cynep­

CHMMeTpH'lHbiX KaJIH6pOBO'lHbiX TeOpHH H CHrMa­

MOlleJieH. 

8 nonxone rapMOHH'lecKoro cynepnpocTpaHcTBa 

llaHJleiiO HH3KO::>HepreTI1'leCKOe ::>cpcpeKTHBHOe neHCT­

BHe llJI)I 3ap)llKeiiiiOrO mnepMyiibTIHIJieTa B KYIIOHOB­

CKOH BeTBH 4D, N = 2 KaJIH6pOBO'liWH TeOpHH. noKa-

3aiiO, 'lTO rnaBIIblH BKIIa.rt B ::>TO neHCTBHe naeT rap­

MOIIII'IeCKII-aJia.JI11Hl'leCKHH JJarpamKHaH 'leTBepTO~i 

CTelletnt 110 IIOJJ)IM rHnepMyJibHIIIlleTa, npH'leM Hltlly­

UltpOBallll~ KOIICTaiiTa CB)I311 11p0110pUltOIIa.Jiblla ·UeH­

TpllilbllbiM 3ap)!JlaM N = 2 cynepanre6pbl [ 1] . 

HnTerpupyeMble MOJleJIH 11rpa10T salKIIYIO pOJJb B 

COBpeMellllblX HCCIIe}.lOBalfii)IX cynepCTpyll, KaJIH6po­

B041lbiX IIOIIeH, llYaJibllOCTH H KBaJITOBOii rpaBHTaUIIH. 

KoHne cuposaHHbiX cpen. CoseprneHcTsosanacb KOM­

IlbtOTepH~ HHcppacTpyKTypa na6opaTopHH. Teope-

THKH YlJaCTBOBaJIH TaK)I(e B peaJIH3auHH pS!Jla 3KCnepH­

MeHTaJibHbiX nporpaMM 0J1.sJJ1. 

CynepcHMMeTpH~. KBaHTOBbie H W-anre6pbl ll'l,I<JT acp­

cpeKTHBHbte MeTOJlbl H3Y1.JeHH~ H3BeCTHbiX H nOCTpOe­

HH~ HOBbiX HHTerpHpyeMbiX CHCTeM. PS!ll pe3yJibTaTOB 

6bJJI OIIYlJeH npH pa3pa60TKe H npHMeHeHHH HOBbiX 

MaTeMaTH'leCKHX MeTOJlOB B 3TOH o6naCTH. 

n o cTpoeHo MaTpH'lHOe o6o6rneHHe scex H3BecT­

HbiX N = 2 cynepcHMMeTpH'lHbiX HHTerpHpyeMbtX CH­

cTeM 11 HaH)leHbl COOTBeTCTBytOlllHe MaTPH'lHbJe (cynep-) 

onepaTOpbl JlaKca B TepMHHax N = 2 cynepnonei-i [2]. 

npennolKeHbl HOBble N = 2 cynepCHMMeTpH'lHbJe 

Hepapx HH MaTpH'lHbiX ueno'leK ToJlllbt, sa)I(HbJe .nn~ 

nOCTpOeHH~ cynepCHMMeTpH'lHbiX MaTpH'lHbiX MOJle­

neH, N = 2 MaTpH'lHbie Kn-HepapxHH H 6ecKoHe'lHoe 

CeMeH CTBO HX penyKUHH C KOHe'lHbiM 'lHCIIOM cynep­

llOJieH. }ln~ ::>THX CHCTeM HaH)leHbl 'laCTHble perneHH~, 

noCTpoeHbt raMHJibTOHOBbi CTPYKTYPbi, onepaTopbl 

peKypCHH, JlHCKpeTHbJe CHMMeTpHH H npeJlCTaBJJeHH~ 

JlaKca [3]. 

11ccnenosaHa anre6pa Ha6ntO.naeMbiX s KHpaJibHOH 

Monen H Becca - 3yMHHO - HosHKosa - BHrreHa 

(83H 8 ), KOTOpM ~BJI~eTC~ OCHOBHbiM 6IIOKOM npH 

noCTpoeHHH KOHcpopMHbiX Teopui-i non)!. Ha ociiose 

llOIIY eHHbiX CTpyKTypHbiX pe3yiibTaTOB npoBe)leHO Ka­

IIOIIH LJ eCKOe KBaHTOBaHue SU(n)-HHBapHaHTHOH KH­

pllilbHoii 83H 8-MOJleJJH [ 4 ]. 

oKa3aHo, 'lTO cTpyKTypa anre6pbl Xoncpa Ha 

nucpcpepenuuaJibHOM KOMnneKce 8opoHOBit'la noJso-
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Jl~eT nOCTpOHTb 6HKOBapHaHTHYJO HeKOMMyraTHBHYIO 

anre6py, BKJliO'!aiOlllYJO KOOp.UHHaTHble cpYHKllHH, 

.UHcpcpepeHUHaJJbHble cpopMbl, npOH3BO.!lHble JlH H 

BHyrpeHHHe npOHJBe,!leHH~, KaK KpOCC-npOH3Be,!le HHe 

.UByx BJaHMHO .UYaJJbHbiX rpa.uyHpOBaHHbiX aJJre6p 

Xoncpa. 3To noJBOJlHJJO .uaTb a.ueKBaTHYIO anre6pau 'le­

CKYJO cpopMyJJHpOBKY pe3yJlbTaTOB pa60T .UpyrHX aBTO­

poB H nOJl}"'HTb p~.!l HOBbiX COOTHOUleHHH, a Ta.IOKe 

.uoKaJaTb TO)(()leCTBO KapTaHa [5]. 

.IloKaJaH KBaHTOBbiH sapHaHT TeopeMbl EHpKro cpa 

.!lJl~ .!lBYMepHOH .!lHJlaTOHHOH rpaBHTauHH H, B lJaCT­

HOCTH, .!lJl~ ccpepH'IeCKH-CHMMeTpH'IHOH rpaBHTaUliH B 

d-MepHH. Jln~ .!lHJlaTOHHOH rpaBHTaUHH, nopO)((,!leHHOH 

CTpYHaMH, npose.ueH nOJlHbiH aHaJJH3 COOTBeTCTBYIO­

llleH KBaHTOBOH pe.UyKUHH noJJeBOH TeOpHH K KBaHTO­

BOMeXaHH'IeCKOH CHCTeMe [6). 

0pO.!l0Jl)((aJJHCb HCCJle,!lOBaHH~ no cynepHHTerpH­

pyeMOH KBaHTOBOH MeXaHHKe (CI1KM), KOTOp~ ~B­

Jl~eTC~ y.uo6HOH 6a30H .!lJl~ npose.ueHH~ «3KCnepHMeH­

TOB» B TeOpHH nOJl~ H cpH3HKe TBep.uorO TeJla, a TaiOKe 

.!lJl~ 06be.UHHeHH~ HCCJle.UOBaHHH B KBaHTOBOH Me xa­

HHKe H s TononornH . B CTPYKTYPY CI1KM y.uanocb 

BKJliO'IHTb Ba)((H)'IO KOHUenUHIO 3JleKTpOMarHHTH OH 

.!lYaJJbHOCTH, KOTOpM HrpaeT UeHTpaJJbHYIO pOilb B Ka­

JlH6pOBO'IHbiX TeOp~X H B KOHe'IHOM C'leTe MOlKeT 

npHBeCTH K nOCTpOeHHIO HOBOfO nO.UXO.Ua BHe pa\I OK 

TeOpHH BeJMyllleHHH (7) . 

HenepTyp6aTHBHLre MeTO.ULI s KaJJH6poBO'I HbiX 

TeOpH~X B 3HalJHTeJlbHOH CTeneHH OCHOBbiBaiOTC~ Ha 

peilleTO'IHbiX paclJeTaX H Ha HHCTaHTOHHbiX MO.UeJl~X . 

B coTpy.UHH'IeCTBe c yqeHbiMH HJ YHHsepcHTeTa 

HM . fyM60Jlb.UTa (EepJJHH), 11HcTHTyra JlE311 - U oii­

TeH H YHHBepcHTeTa r. EHnecpenb.ua pa3pa6oTaH HO­

BbiH MeTO.!l paclJeTa Mace a.upOHOB B peUJeTO'I HOH 

KX.U. B Ka'leCTBe Ha6JJIO.UaeMbiX paccMaTpHBaJJHC b 7t­

H p-MeJOHHble KOppeJJ~TOpbl r[n,p{t) H COOTBeTCT By-

IOll(He MaCChi m[n,p] . Bee pac'!eTbl BbinOJJHeHbl Ha pe­

UJeTKe 163 
x 32 npH ~ = 6,0. Pa3pa6oTaHHbiH. MeTO.!l 

n03BOJl~eT 3HalJHTeJlbHO 6JJH)((e nO.UOHTH K KHpaJJ bHO­

MY npe.ueny no cpasHeHHIO co cTaH.uapTHbiMH no.uxo­

.uaMH (8). 

00JJ}"'eHa OUeHKa BKJla.ua HenepTyp6aTHBHOfO 

fJliOOH-rJJIOOHHOfO B3aHMO.UeHCTBH~ , HH.UYUHpOBaH HO-

ro HHCTaHTOHaMH, B g~(X, Q 2)- H fi(x, Q 2)-CTpyKTyp-

Hble ciJYHKUHH . 00KaJaHO, 'ITO HeTpHBHaJJbHM Q 2- Ja­

BHCHMCTb HHCTaHTOHHOfO BKJla,!la B g~(X, Q 2) n OJBO­

Jl~eT o6b~CHHTb Ha6JJIO.UaeMoe HapyUJeHHe npaBHJJa 

cyMM 3nnHca - Jl)((acpcpe 6e1 npHBJJe'leHH~ npe.uno­

JlOlKeHH~ 0 60JlbillOH nOJlO)((HTeJlbHOH fJlKJOHHOH 110-

Il~pH3aUHH (9) . 

Ba:lKHble pe1yJJbTaTbl nonyqeHbl s cynepcHMMeT­

pH'IHOM pacumpeHHH «CT3H.U3pTHOH MO.UeJIH» H B 

KB3HTOBOH xpOMO.!lHHaMHKe. 
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11JyqeHbl nepeHOpMHpOBO'IHble KOHCTaHTbl B M~f­

KO HapyilleHHOH cynepCHMMeTpH'IHOH KaJJH6pOBO'IHOH 

TeOpHH. 00Ka3aHO, 'ITO 3TH KOHCTaHTbl .!l0Jl)((Hbl TpaK­

TOBaTbC~ KaK BHeUJHHe cynepnOJl~, 3aBHC~lllHe OT 

illriypHOHHOfO n0m1, npH'IeM HX ~BHM cpOpMa .!l0Jl)((Ha 

6b1Tb TO'IHO TaKOH )((e, KaK H y KOHeTaHT B enyqae 

TeOpHH e «)((eeTKOH» eynepeHMMeTpHeH e yqeTOM 

nepeonpe.ueneH~ KOHeTaHT es~JH. 3To noJBOJJ~eT no­

IlYlJHTb JaHoso see H3BeeTHble peJyJJbTaTbl no nepe­

HOpMHposKe M~rKHX KOHeTaHT eB~3H H Mace B M~fKO 

HapyilleHHOH TeOpHH (10) . 

PaJBHT aHaJJHTH'!eeKHH no.uxo.u K TpaKTOBKe npH-

3pa'1HbiX oeo6eHHOeTeii B KX.U. B ero paMKax npe.u­

JlO)((eHa aHaJJHTHlJeeKM, CB060.UHM OT npH3pa'!HbiX 

CHHryJJ~pHOeTeH MO.UeJlb .!lJl~ 3cpcpeKTHBHOfO 3ap~.Ua 

KXJl, KOTOpM 06JJa.uaeT eTa6HJlbHOeTbiO riO OTHOUle­

HHIO K BKJla,!laM BbleUJHX neTeJlb H XOpOUlO KOppeJJJlH­

pyeT .uaHHble omna [ 11 ] . B npHMeHeHHH K npoueccy 

e+ e--aHHHrHJl~UHH B a.upOHbl 3TOT nO.UXO.!l npHBO.!lHT K 

HOBOMy, CB060.UHOMY OT npH3pa'!HbiX CHHryJJ~pHOC­

TeH, Bblpa)((eHHIO .UJl~ H3BeeTHOf0 OTHOUJeHH~ CelJeHHH 

R(s), KOTOpoe OKa3biBaeTC~ 3aMe'laTeJlbHO He'lyBCTBH­

TeJlbHbiM OTHOCHTeJlbHO exeMHOH 3aBHCHMOCTH B 06-

JlaeTH MaJJbiX nepe.uaHHbiX HMriYJlbCOB ( 12) . 
YcTaHoBJJeHa HHTpHryiOlUM cs~Jb Me)((.uy BbiCOK0-

3HepreTH'IeCKOH KX)l H TO'IHO HHTerpHpyeMbiMH MO­

.uen~MH . Enaro.uap~ 3aMe'!aTeJJbHOMY csoiicTBy KXJl­

pe.U:lKH3aUHH, BeCbMa BepO~THO, 'ITO KBapKH H rJJIOOHbl 

o6pa3yiOT HOBble KOJlJleKTHBHble B036y)((.!leHH~, a 

HMeHHO, pe.!l)((HJOBaHHble napTOHbl HJlH pe.UlKHOHbl; B 

pe3yJJbTaTe KX)l .UOJJ)((Ha 6b1Tb 3aMeHeHa ::~cpcpeKTHB­

HOH pe.U:lKHOHHOH TeOpHeH, B KOTOpOH pe.U:lK110Hbl Hr­

paiOT pOilb 3JleMeHTapHbiX nonei1. TaKHM o6pa3oM, 

eTapM peli:lKHOHHM TeOp11~ B03pO:lK.UaeTC~ Ha HOBOM 

ypOBHe. OepBble paelJeTbl pe.U)((HOHHbiX aMriJlHTY.!l pac­

ce~lil1~ Bbi~BHJJH B BbiCOK03HeprHTH'IeCKOi1 KX.U 

CBOHCTBa 11HTerpHpyeMOCTI1 11 .UYaJJbHOCTH [ 13). 

EblJJO .uocTHmyro .UaJJbHei1UJee npO.UBHlKeHHe B 

n~HHMaHHH cnuuoBLIX npoueccos s paMKax KX)l. 

fJJaBHM npo6JleMa 31IeCb - rJIIOOIIHblH BKJla,!l B 

CriHH npOTOHa, KOTOpblH .UOJJ)((ell 6b1Tb 111Mepe11 JKC­

nepHMeHTaJibiiO . B npHHUHne, JTOT BKJla.Il MO:lKHO na-

6mollaTb np11 pO:lK.UeHHH YapMOHI151 s a.upottllbtX npo­

ueccax c HeHyneBbiM nonepeYHbiM HMnynhCOM [ 14] . 

AHaJJI13 CTapblX JKcnepHMeHTaJJbllbiX .uaHHbiX , no­

nyqeHHbtX Ha MarHHTHOH HCKpOBOH KaMepe, ll03B0Jli1JI 

C,!leJlaTb BbiBO.!l 0 TOM, 4TO HpH i lHcppaKUHOIIIIOM pO:lK­

,!leHHH Tpex HHOHOB B npouecce 1t-( 40 f::>B ) + A --1 

--1 (7t-7t+7t- ) +A snepsbte Ha6JtKJ.UaJiacb noHepe411a51 

cnHpaJJbHOCTb. obJJJO ycTaHOBJJeHo, YTO JTa cmtpaJtb­

IIOCTb ilOBOJJbHO 6oJJbilla51 - (I 0 ± I)% - H se.ueT 

ce651 KaK nonepe4Ha51 nori~pH1auH~. T .e. pac TeT c poe­

TOM BeJtl141111 pT H XF WI~ TpO~iKH IIHOIIOB. 3TO, 1\0.l-

MO:lKIIO, ri03BOJI11T H3MepHTb IIOIIepe<JIJOe pacnpe.UeJJe­

IIHe CriHIIa IIYKJJOHOB B IIOJIYHIIKJ!Kl3HBII OM my60KO-



HeynpyroM pacce~HHH c po~eHHeM snepea TpOHKH 

nwoHOB (HanpwMep, Ha ycTaHOBKe COMPASS) [15] . 
npoaon)l(eHbi wccneaosaHH~ no a.a:pouuou cneKT­

pocKonuu. 

B paMKax pen~THBHCTCKOH KBapKOBOH Moaenw 

npeano)l(eHo aeTanbHOe onwcaHwe nonynenTOHHbiX 

pacnaaos T~)l(enbiX 6apwoHOB. Pacc'lwTaHbi xapruCTe­

pwcTHKH b- 11 c-6apwoHos: ¢YHKUHH lhrypa - BaH33, 

napaMeTpbi acHMMeTpww, cKopocTH pacnaaos. Mo­

aenbHO-He3aBHCHMbiM cnoco6oM 6bmo nposepeHo He­

paseHCTBO EbepKeHa- Xy an~ nQ-6apHOHHbiX ¢yHK-

UHH lhrypa - Baw33 11 Jln~ wx npowJsoaHbiX B TO'IKe 

HyneBOH OTaa'IH . .[{aHO TeOpeTH'IeCKOe OnHCaHHe He­

.uaBHHX ::>KcnepwMeHTMbHbiX aaHHbiX no A;....:; A0e+ve 

pacnaay, nonyqeHHbiX Konna6opauwew CLEO [ 16]. 
B paMKax pen~THBHCTCKOH noTeHUHMbHOH Moae­

nl1 paCC411TaHbl MaCCbl Hl13ll111X rn6pwaHbiX COCTO~HHH 

BeKTOpHbiX Me30HOB, o6pa30BaHHbiX QQ-napOH 

(Q = c, b) 11 saneHTHbiM rmooHOM. BnepBbie 6binl1 yq­

TeHbi ::>cp¢eKTbl CMellJHBaHI1~ r116pHaHbiX COCTO~HI1H C 

06bi'IHbiM QQ-KBapKOHI1eM B OCHOBHOM COCTO~HHH ( 17). 
8bi~BneHa Ba)I(H~ ponb npoMe)I(YTO'IHOfO COCTO­

~HI1~ C KBaHTOBbiMH '111CnaMH CHrMa-Me30Ha npH KO-

TEOPIUI ATOMHOfO jJJlPA 

0cHOBHbiMI1 HanpasneHI1~MH HccneaosaHHH no 

.ua~IIIOH TeMe 6blnH: 

- pen~THBHCTCKM ~aepH~ awHaMHKa, 

- H3y'leHHe 3K30TH'IeCKHX ~aep 11 aTOMOB, 

- MeXaHH3Mbl ~apo-~aepHbiX CTOnKHOBeHHH, 

- CBOHCTBa ~aep B 3KCTpeMMbHbiX ycnOBH~X, 

- npHMeHeHHe MeTOLIOB TeOpHH ~.Upa M~ H3YlJeHH~ 

.Upymx KOHe'lllbiX cpepMH-CHCTeM. 

B pa6oTax no pemnHBHCTCKou H.Uepuou $HlHKe 

noKaJaHo, 'ITO neKOTOpbre 113 LIBOHHbiX non~pH3a­

U~IOIIHbiX ua6moaaeMbiX .llil~ npouecca cpoTopO)I(Jlei-111~ 

lj>-Me30IIa O'leHb 'IYBCTBHTeflbHbl K CKpbiTOH CTpaH­

HOCTH npOTOIIa. 3TO CB~3aHO C TeM, 'ITO BKnaabl np~­

MOrO Bbi6HBaiiH51 11 aHcppaKU110HHbiX npOUeCCOB B 3TH 

H;l6niO.UaeMble HMeWT CyllJeC"rBeHHO pa3Hyw 3aBHCH­

MOCTb OT CllHIIa (CnHpMbiiOCTII) . OnniMMbllbiH HH­

Tepsan lla'IMbHOH 3Hepn111 cpOTOHa .Uml 113MepeHH51 

ss-KoMnoiieHThi npoTolla - 2+3 f::>B [21 ]. Pa3san 

.ueiiTpo11a npu oKononoporoBbiX ::>Hepm~x - xopo­

wui-i npHMep .11Il51 H 3y'leHII~ HellyKnOHIIbiX CTeneHeii 

CB060.Ubl H pen51TIIBHCTCK11X ::>cpcpeKTOB. 11ccne.UOBaHa 

11epemrniBHCTCKa5! pe.uyKUIIH a~>mmiTy.Ubi EeTe -

Comurrepa .UJIH npouecca ::>JieKTpopa3sana neii'rpo11a 

s6JII13H nopora. 3TOT no.uxon npH Hcnonb30BaHHH 

npH6Jm:>KeiiH51 nepsoi-i HTepauHH naeT TaKyw )l(e a~m-

He'IHOM 3Ha'leHHH TeMnepaTypbi H XHMH'IeCKOf'O 

noTeHuuana, ecnw BbmonHeHo noporosoe ycnoswe 

Mcr = 2Mtt s KaHane pacnaaa cr ....:; 27t. 3TOT ::>¢¢eKT 

aon)l(eH YCHnHBaTb nHOHHYW aHHHfHn~UHW 21t -'; 2y 
Ha HeCKOflbKO nop~aKOB no cpaBHeHHW C BaKYYMHbiM 

cnyqae H, B npHHUHne, MO)I(eT Ha6nwaaTbC~ B CTOn­

KHOBeHJl~X T~)l(eflbiX HOHOB ( 18). 

Bhm onHeHa cepw~ TO'IHbiX pac'!eTOB 3JieKTPOCJia-

6&IX nonpasoK anH ynpyroro e+e--pacce~HH~ Ha Ma­

nbie 11 6onbll1He yrnbJ. 3Tw npoueccbi B~Hbi anH Ka­

nw6poBKH CBeTHMOCTH Me30HHbiX ¢a6pHK H M~ yqeTa 

¢oHa B npoueccax c po~eHHeM aapoHOB. PaC'IeTbl 

6binH BbinOnHeHbl ao asyx neTenb BKJIW'IHTenbHO B 

paMKax :meKTpocna6ow Teopww. PeJynbTaTbi npea­

cTasneH bi B TepMHHax cTpyKTYPHbiX ¢YHKUHH c yqe­

TOM He rnaBHbiX BKnaaOB ( 19). 

KpynHOMaCllJTa6HbJe OCUHnn~UHH HeHTpHHO HC­

cneaOBaHbl B paMKax asyx B03MQ)I(HbiX HeHTpHHHbiX 

cneKTpos. nonyqeHbi MoaenbHO-HeJaswcHMbie orpaHw­

'leHH~ Ha Bepo~THOCTb nepexoaOB HeHTpHHO B HOBbiX 

3KCnepuMeHTaX no OCUHnn~UH~M HeHTpHHO C 6onb­

ll10H 6a3oH (CHOOZ, Palo Verde, KEK - Super­

Kamiokande, MINOS, ICARUS) [20]. 

• 
nHTH'IecKyw cTpyKTYPY aMnnHTY.!lbi, KaK 11 Hepen~TH­

BHCTCKIIH noaxoa C nonpaBKaMH napHOfO TOKa (22) . 

MeTOabi TeOpHH MaJI0"13CTH"'HbiX CHCTeM npHMe­

H~nHCb npH paCCMOTpeHHH pa3nH'IHbiX npo6neM. 

Ebinw pacc'lwTaHbi cKopocTw O)l(e-nepexoaos an~ p~aa 

COCTO~H HH aHTHnpOTOHHbiX aTOMOB renH~ 3•4·6Hepe. 

06Hapy)l(eHO, 'ITO B 3Hepe, 4Hepe OHH pa3nH'IaWTC~ B 

2-3 pa3a. 0pH4HHa CTOnb CHnbHOrO H30TOnH'IeCKOf'O 

3cp¢eKTa COCTOHT B noseaeHHH MMOH KOMnOHeHTbl 

sonHoB H ¢YHKUHH ::>neKTpoHa c yrnoBbiM MOMeHTOM 

L 2! 2, <oTop~ onpeaen~eT cKopocTb O)l(e-pacnaaa 11 

6biCTpO MeH~eTC~ B 3aBHCHMOCTH OT MaCChi 1130TO­

na [23] . 

11HcpOpMaUH~ 0 CKOpOCT~X CHHTe3a pa3nH'IHbiX 

HyKnHaOB B 3Be3aHOH nna3Me O'leHb Ba)I(Ha an~ nOHH­

MaHH~ npoueccos npow3soacTsa ::>Heprww B 3Be3aax, 

o6b51CHeHH~ pacnpoCTpaHeHHOCTH ::>neMeHTOB so Bce­

neiiHOH 11 ap. fopeHHe soaopoaa s 3Be3aax rnaBHOH 

nocneJl BaTenbHOCTH npOHCXOaHT, rnaBHbiM o6pa30M, 

s.uonb pp -ueno'IKH. DoKa3aHo, 'ITO ponb peaKUHH 6e3-

paauauHOHHoro cnH~HH~ e + p +d....:; 3He + e c Tpex­

TenbllbiM Ha'IMbHbiM COCTO~HHeM HeCyllleCTBeHHa B 

COfl He'IHOM pp-UHKJie, 110 Ha paHHeH CTaaHH pa3BHTH~ 

BceJieHH oii ::>Ta peaKUH~ aon)I(Ha 6bina wrpaTb sa)I(Hyw 

pOJib (24) . 
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11ccnenosamlch pa3noo6pa3HbJe acneKTbJ Teopuu 

xnpo-xnepubiX CTOJIKHOBenuii. B cospeMeHHbJX Mone­

mix peaKUHH CJ1H51HH51 HJlH my60KOHeynpyrHX CTOJlK­

HOBeHHH T51)1(eJlbiX HOHOB HH3KHX 3HeprHH HCfiOJlb3Y­

eTC51 orpaHH'IeHHbiH Ha6op KOJlJleKTHBHblX nepeMeH­

HblX. CpeJIH HHX - paccT051HHe Me)I(JIY ueHTpaMH 

CTaJlKHBaiOIUHXC51 51Jiep, MaCCOBM aCHMMeTpH51 CHCTe­

Mbl H napaMeTp weHKH. ,llHHaMHKa WeHKH HCCJle}lOBa­

Ha Jl1l51 Ha'laJlbHOH CT3}1HH CTOJlKHOBeHH51 B p aMKaX 

KOHUefiUHH JIBOHHOH 51JiepHOH CHCTeMbl (JJ.5IC). 0 6Ha­

p~eHO OCUHJ11lHpyiOIUee fiOBeJieHHe WeHKH B MOMeHT 

o6paJosaHH51 MC, npH'IeM xapaKTepuoe speM51 oc­

UHJ11l51UHH MallO. 113-Ja 3TOro HCfi0Jlb30BaHHe napa­

MeTpa WeHKH B Ka'leCTBe KOJlJleKTHBHOH KOOpJIHHaTbl 

npeJICTaBJ151eTC51 COMHHTeJlbHblM (25]. KOHUe fJUH51 

,ll51C npHMeHeHa TaK)I(e Jl1l51 aHaJlH3a peaKUHH CHHTe3a 

CBepXT51)1(eJlblX 3JleMeHTOB. IlOJly'!eHbl }laHHble 0 MH­

HHMaJlbHOH 3HeprHH B036y)I(JieHH51 COCTaBHblX 51}lep B 

peaKUH51X XOJlOJlHOfO CHHTe3a C 102 !5: Z !5: 114. JloKa­

JaHO, 'ITO B peaKUHXX XOJlOJlHOfO CJ1H51HH51 KBa 3HJie­

JleHHe 51BJ151eTC51 fJlaBHblM cpaKTOpOM fl3}leHH51 Ce•IeHH51 

o6paJosaHH51 3JleMeHTa c pocTOM Z [26]. P a6oTa 

BLmonueua cosMeCTHO c coTpyJIHHKaMH J151P 

HM. f.H.<tJneposa 0115111. 

3Ha'IHTeJlbHM 'laCTb HCCJleJIOBaHHH 6biJla fi OCB51-

IUeHa Teopuu CTPYKTYPbi xnpa npH 3KCTpeM an LHbiX 

3Ha'leHH51X H30CfiHHa, 3HeprHH B036y)I(JieHH51 H n ecpop-

MaUHH. • C fJOMOIUblO MO}leJlH, B KOTOpOH 51Jlp0 6He 

paccMaTpHsaeTC51 KaK TpexTeJlbHM CHCTeMa « aJi bcpa­

'!acTHUa + HeHTpOH + HeHTpOH » , npeLICKa3aHbl HOBble 

THflbl B036y)I(JieHHH ero HeHTpOHHOrO rano B He npe-

pblBHOM CfleKTpe, a 11MeHHO: BTOpOH 2+ -pe30HaHC, 

HH3K03HepreTH'IeCKM Jl11fi0JlbHM MOJia 11 MOJlbl Mar­

HI1THOrO Tl1na [27] . Pa6oTa Bhmonueua s paMKax Teo­

peTHI.feCKOH Konna6opau1111 Pocc1151 - CKaHJII1 HaBH51 

- EpHTaHHX . llpeJICKaJaHbi csoi1CTsa BH6paUHOHHbiX 

COCT051HHH BO BTOpOM MHHHMYMe 51Jipa 
24

0pu. 0Ka3a­

Jl0Cb, I.JTO KOJlJleKTHBHOCTb BH6paUHOHHblX ypOBHe H BO 

BTOpOM MHHHMYMe HHM, I.JeM B nepBOM . Ha!lpHMep, 

cyMMapuax cHna £2- H M 1-nepexonos s o6n acTH 

3Hepmi1 B036~eHH51 0+3 M38 CHJlbHO penyuH p osa-

TEOPIUI KOHllEHCHPOBAHHOfO COCTOSIHHSI 

TeopH51 KOHnencHposaHHLIX cpen BKJliOI.faeT s ce -

651 WHpOK11H cneKTp 11CCJieJIOBaHI1H OT I.JHCTO np11-

KJ13}1Hb1X acneKTOB 110 CJlO)I(llbiX TOI.JHO pewaeMbi X MO­

JieJleH MaTeMaTHI.feCKoi-i cpH 3HKH . MeTOJlbi KBairr o soi-i 

TeOpHH fi0Jl51 11 51LlepHOH cp11 3HKH, 06beJlHII5110IUHe Te O­

peTHI.JeCKYIO cpH 3HKY B UeJlOM, TaK)I(e llaWJIH 31 a•JI1-

TeJlbHOe 11pHMeHeHI1e B pa3BHTHH JlaliHbiX HCCJle.UOBa­

H11H. 
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Ha B cpaBHeHHH C TeM )l(e HHTepBallOM B nepBOM MH­

HHMYMe, B TO speM51 KaK CHJla £1-nepeXOJIOB Ha nOp51-

JlOK 6oJlbwe [28]. llocTpoeuo cenapa6enbnoe npH61lH­

)I(eHHe KOHe'IHOfO paHra J1Jl51 3cpcpeKTHBHblX CHJl THfla 

CKHpMa. Ouo HcnonLJOsauo JIJ151 H3y'!eHH51 csoi1cTB 

KonneKTHBHLIX soJ6~neHHH s uenOI.fKe HJOTonos Ar, 
BKJllOI.JM H30TOflbl Ha rpaHHUaX 06JlaCTeH HeHTpOHHOH 

H npOTOHHOH CTa6HJlbHOCTH. 8 H30TOnax C 

A = 48+52 o6uapy)l(eHa HHJKOJle)l(aruax JIHfiOJlbHM 

Mona c 3Hepmei1 oKono 7 M38 [29]. Pa6oTa Bbmon­

ueua s cooTBeTCTBHH c comawenHeM o corpyJIHHI.fec­

TBe Me)I(JIY IN2P3 H 0115111 . 8 paMKax cpopManHJMa 

TepMOfiOJleBOH JlHHaMHKH ccpopMyllHpOBaHO HOBOe 

npH6JlH)I(eHHe J1Jl51 OfiHCaHH51 KOJlJleKTHBHOrO J1BH)I(e­

HH51 rOp51'1eH 51JiepHOH CHCTeMbl. 8 3TOM npH6JlH)I(eHHH 

y'!HTbJBaeTC51 BJlH51HHe ua cpeJIHee none reMneparypbl 

CHCTeMbl H napaMeTpOB KOJlJleKTHBHOrD JlBH)I(eHI151, a 

raK)I(e - HaJlHI.JHe BHpTyanLHbJX B036~neHHH renno­

BbJX KBaJHI.JaCTHU B TefiJlOBOM OCHOBHOM COCT051HI1H 

CHCTeMbl, I.JTO BbJXOLIHT, TaKHM o6pa30M, Ja paMKH 

Tef!JlOBOfO npH6JlH)I(eHH51 CJly'!aHHOH cpa3bl (30]. 

JlpOJIOJl)l(aJlOCb H3y'!eHHe MeTaJlJlH'IeCKHX KJla· 

CTepOB H KBaHTOBbiX TO'IeK C HCfiOJlb30BaHHeM MeTO­

JlOB TeOpHH 51Lipa. JlpeJIJlO)I(eHa H HCCJleJIOBaHa MOJieJlb 

KBaHTOBOH TOI.JKH B OJIHOpOLIHOM MarHHTHOM fJOJJe 

npOH3BOJlbHOrD HanpaBJJeHH51 . JlpeJIOOJJaraJJOCb, I.JTO 

3JJeKTpOHbJ CB513aHbJ s norenu11ane TpexMepuoro rap­

MOHHI.fecKoro OCUHJJJJ51Topa. Hai-ineHa 3aBHCHMOCTb 

paBHOBeCHOH cpopMbl CHCTeMbl OT I.JHCJJa 3JJeKTpOHOB, 

napaMeTpOB MarHHTHOrO fi0Jl51 H TOJllUI1Hbl CJJ051 (31 ]. 

8 blfiOJJHeH p51Jl HCCJJe}lOBaHHH B 06JlaCTH KBaHTO· 

uoii MexanHKH H 3JleKTponunaMHKH. lloKaJaHo, I.JTO 

npH yCKOpeHHOM Jl811)1(eHHH 3ap51)1(ellli0H I.JaCT11Ubl B 

cpene, Hap51JIY C 4epeHKOBCKOH H TOpM03HOi1 ynapHbi­

MH BOJJHaMI1, Jl0Jl)I(Ha cyrueCTBOBaTb yJiapHM BOJllla, 

B03HHKaiOIUM B TOT MOMeHT, KOr}la CKOpOCTb I.JaCTHUbl 

cosnauaer co cKopocrLIO csera s cpene . OnpeneneHbJ 

~6JJaCTH npOCTpaHCTBa-BpeMeHH H YCJ10BH51, npH KOTO­

pblX YKa3auuax ynapHax BOJJlla LIOJJ)I(IIa Ha6JJJonarb­

C51 (32] . 

8 1997 rony rnaBJibiMI1 uanpasJJeiiH51MH 11CCJJeno­

saul1i1 6bllm: 

- CHJIJ.llble :;meKTpOIIllbJe KOppe!I>IU~III 11 BhiCOKOTC~1-

11epaTyp11llil CBepx 11pOROLIIIMOCTb, 

- MOLieJJH ca~100pramnosaJIHOH Kp11TI1'1110CTI1, 

- cp~1311Ka IIOBepXIIOCTeH. 

HecMOTp51 11a 6ec11peuene11THYK> 11ay411YIO aKT11B­

IIOCTb B 061laCTI1 BbiCOKOTeMnepaTypliOH CBepxllpOBO-



,llHMOCTH, ,llO CHX nop He llO.IIBHJlaCb o6ruenpHH.IITa.ll 

TeopeTH'·IeCKa.ll KOHUenUH.II, 06n.IICH.III01Ua.ll He06bllJHbJe 

HOpMallbHbJe CBOi.fcTBa H MeXaHH3M cnapHBaHH.II B Bbi­

COKOTeMnepaTypHbiX CBepxnpOBO.IlHHKax. )lll.ll pa3pe­

weHH.II :noft npo6neMbl 6Mno npo.uon)[(eHo H3YlJeHHe 

.AWOeJleU C CUJibHbl.MU 3JleKmpOHHbl.MU KOppelUif1Ult.MU. 

)ln.11 HCCJle,llOBaHH.II ::><lJ<lJeKTOB KOHKypeHUHH Me)[(­

.llY JlOKallbHbiM MarneTHJMOM H npOBO,IlHMOCTblO Tpe6y­

eTC.II a)leKBaTHOe OllHCaHHe 3JleKTpOHHbiX, CllHHOBbiX 

H Jap.s!.llOBbiX nepeMeHHbJX B MO,Ilell.IIX C CHllbHbJMH 

:meKTpOHHbJMH KOppell.IIUH.IIMH. Ha OCHOBe npe.UCTaB­

JleHH.II 3THX nepeMeHHbiX B MeTO,Ile <iJYHKUHOHallbHOrO 

HHTerpHpOBaHH.II npoBe,lleH paclJeT CTaTHCTHlJeCKOH 

cyMMbi .llll.ll (t - 1)-Mo.uenH H Mo.uenH AH.uepcoHa Ha 

peweTKe s TepMHHax SU(211)-KorepeHTHbiX cocTo.II­

HHH .llll.ll onepaTopos Xa66ap.ua. B peJynbTaTe noKaJa­

HO, 'ITO (t - 1)-MO,Ilellb He MO)[(eT 6b1Tb OnHCaHa B Tep­

MHHaX HeJaBHCHMbiX CllHHOBblX H 3ap.s!.ll0BbiX nepe­

MeHHbiX (33). 

PaJpa6oTaHHbiH paHee HOBbiH .UHarpaMMHbiH no.u­

xo.u K :!llleKTpOHHbiM MO,Ilell.IIM C CHJlbHbiMH 3JleKTpOH­

HbJMH KOppell.s!UH.IIMH HCll0llb30BaH .llll.ll HCCJle,llOBaHH.II, 

B paMKax MO.IlellH Xa66ap.ua - XoncTeftHa, ::><lJ<lJeKTOB 

BJaHMO,IleHCTBH.II 3JleKTpOHOB C KOJllleKTHBHOH MO,IlOH 

6ec.uHcnepcHOHHbiX onTH'IeCKHX <lJoHOHOB. Ha ocHose 

KaHOHH'IeCKOfO npeo6pa30BaHH.II flaHra - <l>HpCOBa 

Bbise.ueHo ypasHeHHe JlaftcoHa, H o6cy)[(JleH MexaHHJM 

nOll.s!pOHHbiX npbl)[(KOB no perneTKe (34). 

KsaJH'IaCTH'IHbiH cneKTP .uonHposaHHbiX .llblp04-

HbiX HOCHTelleH H HX CBepxnpOBO.Il.IIIUee cnapHBaHHe B 

nnoCKOCTH Cu02 H3YlJeHbi B (t - t' - 1)-Mo.uenH. Ha 

OCHOBe lJHCJleHHOfO peweHH.II ypaBHeHHH 3JlHalll6epra 

nOllYlJeHO d-BOJlHOBOe cnapHB3HHe CnHHOBbiX llOll.s!pO­

HOB 33 C'leT 06MeHa CnHHOBOH <iJnyKTyauHeH, a TaK)[(e 

3<lJ<lJeKT CHllbHOH J3BHCHMOCTH lllHpHHbl KB3JH43CTH4-

HOH JOHbi oT .uonHposaHH.II [35]. 

TeopeTH'IeCKa.ll HHTepnpeTaUH.II 4JoT03MHCCHOH­

HbiX cneKTpos s BazCu30 4CI2 ocymecTsneHa Ha oc­

Hose MO,IlellbHblX Bbi4HCJleHHH. JloKaJaHO cyiUeCTBOBa­

HHe .usyx pa3llH4HbiX CHHflleTOB )i(aHra - Paftca -

O,llHH H3 HHX .llBH)[(eTC.II B aHTH<lJeppOMarHHTHO-ynOp.s!­

.llOlJeHHOH no.ucHCTeMe CuA02, a .upyroft - s 3<lJ<lJeK-

THBHo-napaMarHHTHOH nO.UCHCTeMe, o6paJOB3HHOH 

,llOnOllHHTellbllbiMH HOHaMH Cu8 B Me,llHOM OKCH-

XllOpH,Ile (36). 

J.iJBeCTHO, 4TO Clla60CB.II33Hlla.ll CTpyKTypa BbiCO­

KOTeMnepaTypHbiX CBepxnpOBO,IlHHKOB B3)[(H3 ,llll.ll nO­

HHM3HH.II MHOrHX He06bilJHbiX CBOHCTB 3THX MaTepHa­

llOB. B lJaCTHOCTH, HeKOTOpbie aHOMallHH HaMarHH'IeH­

HOCTH o6yCllOBJleHbl BHYTpeHHHMH Cll36biMH CB.II3.11MH, 

B TO BpeM.II KaK CnOHT3HIIbie op6HTallbllble M3fHHTHble 

MOMeHTbl C TaK 1133biBaeMbiMH «1t-KOHT3KTaMH>> OTBeT­

CTBeHHbl Ja <<napaMariiHTHbiH ::><lJ<lJeKT MeftccHepa>> s 

rpaiiyll.s!pHbiX CBepxnpOBO.IliiHKaX. npe.llllO)[(eiiO Ofu.IIC­

HeHHe 3THX .IIBJleHHH, OCHOBaiiiiOe Ha y'leTe ,llHnOJib-

,llHllOllb oro BJaHMO,IleHCTBH.II Me)[(Jly op6HTallbHbiMH 

M3rHHT biMH MOMeHT3MH (37) H BOJHHKHOBeHH.II HeHy­

lleBOH :m eKTpH4eCKOH llOll.s!pH3aUHH, npHBO.!l.IIIUeH K 

HJMeHeH HIO 3ap.ll,llOBOfO 6anaHCa B CHCTeMe CJla60CB.II­

JaHHbiX CBepxnpOBO.Il.IIIUHX KOHTaKTOB llO.Il ,lleHCTBHel\1 

npHllO)[(e HHOrO MarHHTHOrO llOJl.ll (38) . 

B o 6nacTH caMooprannJoBanuou KpnTnquoCTH 

6bma y cTaHoBJleHa ueHTpanbHa.ll ponb Mo.ueneft THna 

Sandpile , .uonycKaiOIUHX TO'IHOe peweHHe, H .UOKaJaHa 

CB.II3b Me)[(Jly a6elleBbiMH MO,IlellliMH, OCTOBHbJMH ,lle­

peBbliMH H KOH<lJOpMHOH TeOpHeft nOll.ll. 

l13YlJeHbl MHHHMallbHbJe peKyppeHTHbie KOH<lJHry­

paUHH 6eneBOH MO,IleJlH CaMOOpraHHJOBaHHOH KpH­

THlJHOCTH, CBll3aHHble C ,llHHaMHKOH HeKOHCepBaTHB­

HbiX Mo.ueneft THna Sandpile. YcTaHosneHo O.llHOJHalJ­

Hoe COOTBeTCTBHe Me)[(Jly 3THMH KOH<lJHrypaUH.IIMH H 

MHO)[(eCTBOI\1 MaKCHMallbHO OpHeHTHpOBaHHblX OCTOB­

HbiX .uep esbeB Ha TpeyromHoft no.upeweTKe [39]. 

Pacc MOTpeHa Mo.uenb caMoopraHHJYIOIUHXC.II ::>ftne­

poBbiX 6 ny)[(JlaHHH Ha KBa.llpaTHOH pellleTKe. C no­

MOlUbiO KOHelJHOpa3MepHOrO aHallHJa BbllJHCJleHbl 

KpHTH'Ie CKHe nOKaJaTellH pacnpe,lleJleHHH lJHCJla rna­

rOB (1e) H 'IHCna nocerueHHbiX TO'IeK (1s), xapaKTepH-

JYIOIUHe npouecc nepexo.ua OT O.llHOH peKyppeHTHOH 

KoH<lJHrypauHH K .upyroft. PaccMaTpHBallHCb .usa pa3-

llH4Hbi X THna .UHHaMHKH. PeJyllbTaTbi 'IHClleHHoro MO­

.uenHpo aHHll llOKa3aJlH, 'ITO o6e sepCHH MO,IlellH npH­

Ha)lJle)[( aT K O,llHOMY KJlaCCy YHHBepCallbHOCTH C KpH­

THlJeCKIIMH llOKa3aTellliMH 'te = 'ts = 1,75 ± 0,1 (40). 

06Hapy)[(eHa CBll3b Me)[(Jly KpHTHlJeCKHMH .IIBJleHH­

.IIMH H TeOpHeft OnTHMallbHOrO ynpasJleHH.II B paMKaX 

TeopHH caMono.uo6HbiX annpoKCHMauHft . MeTO.Il ocHo­

saH Ha HeKOTOpOM CTeneHHOM anre6paH'IeCKOM npe­

o6paJ08aHHH, B KOTOpOM nOKaJaTellH HrpaiOT pOllb 

KOHTpOllbHbiX <lJyHKUHH, onpe,lleJlliiOIUHX HaH6biCTpeft­

lllYIO CXO.IlHMOCTb peHopMHposaHHbiX pll.llOB. KpHTH­

lJeCKHe llOKaJaTellH Henocpe,llCT8eHHO C8.113aHbl C npe­

)leJlaMH KOHTpOllbHbiX <lJYHKUHH 8 KpHTH'IeCKHX TOlJ­

KaX. Yf x 8bllJHCJleHHbie JHa'leHHll 8 p.ll.lle CllYlJae8 OKa­

JallHCb 8 xopoweM cornacHH c peJyllbTaTaMH 'IHClleH­

HbiX 3KCnepHMeHTOB (41) . 

B o 6nacTH cpH3HKH nouepxuoCTeH npo.UOll)[(allOCb 

HJYlJeH e ll8lleHHH a6cop6UHH . obillO npe.llJlO)[(eHo 

paCCMaTpHBaTb HenopHCTyiO n08epXHOCTb, 06TeKae­

MYfO llOTOKOI\1 raJa HllH )[(Ji,llKOCTH , KaK aKTHBHYIO rpa­

HHUy, K OTOpa.s! MO)[(eT a.llCOp6HpOBaTb HllH )lecop6HpO­

BaTb OJlHY HJ COCTa8Jl.IIIOlUHX nOTOKci. YfJYlJallOCb He­

CKOllbKO npo6JleM : 3BOlliOUHll aKTH8Hp08aHHblX KOMn­

JleKCOB, CTOXaCTH3aUHll B pe3yllbTaTe .UeHCT8H.II B a.ll­

cop6aTe Clly'laHHOH CHJlbl, pa3llHlJHbJe THllbl Hepa BHO­

BeCIIbi X COCTO.IIHHH . nonYlJeHHbie peJyllbTaTbl 6billH 

BKlliOlJe Hbl B npoeKT npOMblllllleHHOH OlJHCTKH He<lJTH 

H raJa, a TaK)[(e KOHTpOll.ll Ha.ll COJlep)f(aHHeM npHMe­

ceft [4 2 ]. 
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PA3BHTHE KOMllhiOTEPHOU HH<I>PACTPYKTYPhl JIAEOPATOPHH 

B 1997 ro)ly Ha pa6o'IHX MecTax ycTaHosneHo 

20 nepcoHaJJbHbiX KOMnhiOTepos Ha npoueccopax 

Pentium 120 w 133 MHz, 2 KOMnhiOTepa Ha npouec­

copax Pentium Pro 200 MHz, 4 JJa3epHbiX npHHTepa 

nepCOHaJJbHOfO nOJJb30BaHHji. 

Ysenw'leHa )lHCKOB~ w onepaTHBH~ na~Tb Ha 

cepsepe Netware. CyMMapH~ eMKOCTb )lHCKOB ccpse­

pa COCTaBJijieT B HaCTOj~IUee speMji 9 fwra6ai1T. Tipo­

BO)lHJICji MOHTa)l( KOMnbiOTepHOH CeTH )lJiji OXBaTa HO­

BbiX pa60'IHX MeCT. 

06HoBJJ51JJOCb nporpaMMHoe o6ecne'leHwe Ha KJJa­

CTepe pa6o'IHX cTaHUHH Sun H cepsepe Netware, B 'la­

CTHOCTH, naKeT TeX/LaTeX, 6pay3epbl Netscape H 

Internet Explorer. npwo6peTeH H YCTaHOBJJeH n aKeT 

Jawa Workshop. 

HEKOTOPhiE ACllEKThl COTPY)lHHqECTBA 

B 1997 ro)ly COTPYJlHHKH na6opaTopww YI.JaCTBO­

BaJJH B opraHH3aUHH 14 HaYI.JHbiX MeponpH51THH, B TOM 

'lHCJJe 'leTblpex KpynHbiX KOHcpepeHUHH, npowe)llliHX 

B Jly6He: «JleiiTpOH-97» (2-5 HIOJ151), «CnHH-97» 

(7-12 HIOJ151), «MeTO)lbl CHMMeTpHH B cpH 3HKe>> 

(28 HIOJI51 - 2 asrycTa), «CTpyKTypa 51)lpa H CB.H3aH­

Hble sonpocbl>> (9-13 ceHT516p51). 

C 26 asrycTa no 5 ceHT516p51 B J1T<1> npoxo)lHJJa 

Me)I(JlyHapo)lH~ WKOJJa «CHJJbHOKoppenwposaHHhle 

cwcTeMbl H KpHTH'leCKHe 51BJJeHH51>>. B pa6oTe WKOJJbl 

YI.JaCTBOBaJJO 6onee 40 MOJJO)lbiX YI.JeHbiX H3 yHwsepcH­

TeTOB H HHCTHTYTOB <I>Pf, l1TaJJHH, nonbWH, PocCHH, 

PYMblHHH, TaiisaH51, YKpaHHbl, 51noHHH, a TaK)I( e H3 

Ol151l1. Pa6oTa WKOJJbl 6hiJJa opraHH30BaHa no npwMe­

py YHHBepcwTeTcKoro ceMeCTpa, H JJeKUHH npocpecco­

pos H3 <I>Pf, fpy3HH, l1TaJJHH, PoccHH, T.aii saH.H, 

YKpaHHbl H Ol151l1 'lepe)lOBaJJHCb ceMHHapaMH, Ha KO­

TOpblX C )lOKJia)laMH BbiCTynaJJH CTy)leHTbl. TIO)l06Hble 

lliKOJibl CTaJJH xopoweii Tpa)lHUHeH )lJI51 J1T<1>, a B no­

CJJe)lHHe ro)lbl B HX opraHH3aUHH YI.JaCTsyeT H YYe6Ho­

HaYI.JHbiH ueHTp 01151l1 . Oco6eHHOCTbiO WKOJJbl Mlf­

Hyswero fO)la CTaJJO WHpOKOe npe)lCTaBHTeJJbCTBO B ee 

pa60Te YI.JeHbiX TaiisaH51 (8 CTy)leHTOB w 2 npocpecco­

pa). lliKOJJa npoBO)lHJJaCb B paMKax nporpaMMbl feii-

3eH6epr- J1aH)lay (TifJ1), npH cpHHaHC080H fiO)l)lep­

JKKe PoccwiicKoro cpoH)la ¢YHJlaMeHTaJJbHbiX HCCJJe)lo-

8aHHH H HeMeuKoro cpoH)la WE - Heraeu~ -

Stiftung. 

8 1996 rony J1T<1> 8biCTynHJJa C HHHUHaH I80H 

npo8eLieHH51 8 .Uy611e wccneno8aTeJJbCKHX pa6oYH X co-

8ewaHHH (Research Workshops). 3Ta HHHUHaTH8a 

6b!Jia no)l)lepJKaHa nwpeKuweii 0115111, H B 1997 rony 
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Ha cep8epe Sun ycTaHoBJieH H08biH naKeT CHM­

BOJJbHbiX 8bl'lHCJJeHHH «M>>, a TaK)I(e WHpOKO H38eCT­

H~ CHCTeMa aHaJJHTH'leCKHX 8bl'lHCJJeHHH Macsima. 
Tipo8e)leHbl He06XO)lHMble pa60Tbl flO 3anycKy 

3epKaJJbHOfO cep8epa :meKTpOHHOfO )l(ypHaJJa JHEP 

(http://jhep.jinr.ru). OcymecTBJieH 3anycK WWW -cep-

8epa no TeMaTHKe Few-Body (http://few-body.jinr.ru). 

Jlfi.H n08blllleHH51 npOH3BO)lHTeJJbHOCTH JJa6opa­

TOpHOf0 WWW -cep8epa yCTaH08JieHO nporpaMMHOe 

o6ecne'leHHe Apache. 
C ueJJbiO co3)laHH51 6a3bl )laHHbiX pecypco8 ceTw 

01151l1 ycTaH08JJeH HARVEST-cep8ep. 11HcpopMaUH51 

0 pa60'IHX C08eiUaHH51X H KOHcpepeHUH51X 8 J1T<1> pe­

ryJJ51pHO 06H08JJ51eTC51 8 Te'leHHe fO)la. TipH 3TOM o6ec­

ne'leHa HHTepaKTH8Ha51 pemCTpaUH51 YI.JaCTHHK08. 

npoeKT «Research Workshops>> ycnewHo cTapT08aJJ. 

obiJJO npo8eLieHo 6 pa6o'IHX co8eiUaHHH, 8 TOM 'lHcne: 

- «TeopH51 HyKJJeauHH H ee npHMeHeHHe>> (Jly6Ha, 

7-18 anpen51), YI.JaCTHHKH: EomapH51 (2), YexH51 

(1), <I>Pf (1), Poccw.H (7), YKpawHa (2), 0115111 (5); 

npH cpHHaHC080H no)l)lepJKKe 0115111, TifJ1. 

- «Tip06JJeMbl cpH3HKH MaJJOYaCTH'IHbiX CHCTeM>> 

(Jly6Ha, 8 HIOH.H - 6 HIOJiji), YI.JaCTIIHKH: oeJibrH51 

(I), <l>Pf (3), PocCH51 (7), CWA (I), 0115111 ( 14 ); 

npH cpHHaHCOBOH no)l)lepJKKe 0115111, TifJ1. 

- «JleKOHcpaHHMeHT npH KOHe'IHbiX TeMnepaTypax H 

nJJOTHOCT51X>> (Jly6Ha, 1-25 OKT516p51), yYaCTHHKH: 

ApMeHH51 (3), oeJJbrH51 (I), Epa3HJIH51 (I), <I>Pf (7), 

Tioilbwa (I), PocCH51 (2), CWA (2), 0115111 (I 0); 

npH cpHHaHCOBOH nO)l)lepJKKe 0115111, nfJJ, npo­

rpaMMbl NSF - DFG, cpoHna fyM6oJJb)lTa H cpoHna 

«<l>OJJbKCBarell>>. 

3cpcpeKTHBIIOCTb f!Oil06llblX MeponpH51THH He 8bl-

3b!BaeT COMHeHHH, H MHOrHe y<JaCTHHKH 8biCKa3aJJH 

noJKeJiaHHe npO)lOJIJKHTb TaKHe BCTpeYH B Jly611e. 

8 1997 ro)ly no)l)lepJKKY nporpaMMbl fei13e116epr­

J1aH)lay f!OJJYYHJIH 35 COBMeCTHblX npoeKT08 H 9 C08e­

IUaHHH, ony6JJHKOBai!O 6onee 70 pa60T C KOJIHeraMH 

H3 HayYHblX ueHTp08 <l>Pf (CM. (8, 16, 22, 25, 35, 

36]). P51Jl pa6oT no KBaHTOBOH TeopHH non51, cpH3HKe 

YaCTHU H TeOpHH 51).{pa BblllOJIIIell COBMeCTIIO C y<Je­

Hb!MH H1 11TaJJHH H <l>paHUHH B paMKaX COfJlaWeiiHH 

0115111 - INFN, 0115111 - IN2P3 . npononJKaeT nei1-

cTsosaTb cornaweHHe MeJKny J1T<1> H TeopeTHYecKHM 

OTLienoM UEPH. 

3-5 anpen51 1997 r. s J1T<1> 11poxonHJIH 3acena­

HH.H TpeTbeH CeCCHH MeJKJ.lyHapOJ.liiO!'O COBeTa 110 TeO-



peTH'IeCKOH cpH3HKe (MCTCI>). B cocTasneHHOM no 

HTOraM CeCCHH )lOKna.!le COSeT OTMeTHn KaK nonO:lKH­

TenbHbiH cpaKT npoJlOn:lKaiOmeec~ pacmwpeHHe Me)KJly­

HapOJlHOro COTPYJlHH'IeCTsa na6opaTopwH H oco6y10 

pom s 3TOM nporpaMMhi feiiJeH(}epr - JlaHJlay. 

0Jlo6peHbi nepsbJe mam JlHpeKUHH no peanHJauwH 

nporpaMMhi wccne)losaTenbcKHX pa6o•mx cosemaHHH 

C He60nhiUHM •mcnOM yqaCTHHKOS, H)le~ KOTOpbiX 6hi­

na ShiCKaJaHa qneHaMH CoseTa Ha OJlHOH HJ npeJlhi­

JlYIUHX ceccHii. CoseT OTMeTHn sa:lKHYIO ponh cHcTeMbi 

KOHTpaKTOS s ynyqmeHHH so3pacTHOH CTPYKTYPhi Ha-
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OcHosy HayqHoii nporpaMMbi Jla6opaTop1111 Bbico­

KI1X :mepr11H 8 HaCTOHUlee BpeMH COCT38Jl51IOT 11CCJI.e­

.UOB3HI151 83311MO.UeHCTBI1H penHTI1811CTCK11X H.Uep 8 

o6naCTI1 3HeprHH OT HeCKOJI.bKI1X COTeH ~38 .UO He­

CKOJI.bKI1X T3B Ha HyKJI.oH. 3Kcnep11MeHTbi HaueneHbi 

Ha nOI1CK 11 113}"leHI1e KBapK-rJI.IOOHHbiX CTeneHeH CB0-

60.Ubl 8 H.Upax 11 Cni1HOBbiX 3cpcpeKTOB Ha ilyqKaX 

PA3BHTHE YCKOPHTF.JihHOfO KOMIUIEKCA 

8 1997 ro.uy B Jla6opaTOp1111 BbiCOKI1X 3Hepr11H 

ycnewHo wno cosepweHCTBOBaHI1e pa6oTbi c nyqKoM 

HYKJI.OTpOHa. npose.ueHO .usa ceaHca . .IlnH 3Kcnep11-

MeHTOB Ha BHyTpeHHeH MI1WeHH .UOCTHfHyT BbiCOKHH 

yposeHb CBeTHMOCTH. nonyqeH pe1KI1M UHPKYJI.HU1111 

nyqKa .UeHTpOHOB B Te'leHHe 5 CeKYH.U· 

C uenbiO nonyqeHHH nonHpH30BaHHoro nyqKa Ha 

HYKJI.OTpOHe B peiKHMe KOpOTKOH O.UH0060pOTHOH 11H­

IKeKUHH (t = 8 MKC) BeJI.HCb pa60Tbl no C03.U3HHIO HO­

BOfO 3cpcpeKTHBHOfO nJI.a3MeHHOfO HOHH33TOpa .UJI.H 

HCTO'IHHKa nOJUIPJ1C. 8 110HH3aTope HCnOJI.b3yeTC51 

3apH.uoso-o6MeHH351 peaKU11H D0 + H+ = [J+ + H 0. 

Ha CTeH.!lOBOM HOHH33TOpe nonyqeH TOK nOJI.HpH30-

B3HHOfO ny'IKa .ueiiTpOHOB -0,5MA. 

8binOJI.HeHbi 3KCnepHMeHTbi Ha HMnynbCHOH no­

nHpH30BaHHOH MI1WeHI1 no nony'leHHIO HeHTpanbHOfO 

nonHpH30BaHHOro nyqKa aTOMOB so.uopo.ua H .ueiiTe­

pHH . 8 pH.Ue 3KcnepHMeHTOB Ha6JI.IO.UaJI.3Cb HHTeHCHB-

HOCTb ny'!Ka 5 · 10 16 aToMos/c. 8en11cb npoeKTHbie 

pa60Tbl 110 pa3MemeHHIO CTpyiiHOH nOJI.HpH3083HHOH 

MHwe~m s noMemeHHH KOJI.bUa ~IyKnoTpoHa. PaccMaT­

pHsaJmcb pa3JI.H'IHbie sapHaHTbi reoMeTpHH cneKTpo­

MeTpH'IeCKHX ycTaHOBOK C UeJibiO HX OnTHMH3aUHH 

.UJI.H peweHHH cpH3H'IeCKHX 33.!la'l . 

yCKOp TeJI.bHOfO KOMnJI.eKCa CI1HXpocpa30TpOH - HYK­

JI.OTpO , a TaKIKe Ha ycKOp11TeJI.HX B IJ.EPH (SPS, 

LHC), B 6pYKxeiiseHcKoii HaUHOHaJI.bHOH na6opaTo­

p1111 ( R HIC) 11 Ha HaKoni1TenbHOM Komue CELSIUS 

(Ynncana, lilBeU1151). JIB3 np11HI1MaeT yqaCTI1e B no.u­

fOTOBKe 3Kcnep11MeHTa HADES B GSI (.IlapMwTa.uT). 

H yKJioTpou. 3Kcnep11MeHTbi Ha BHyTpeHHeii 

MI1We H. 

H a BHyTpeHHeM nyqKe .ueiiTpOHOB (3HeprnH 2 f3B 

Ha HyKJI.oH) nonyqeHbi nepsbie pe3yJI.bTaTbi 113)"''eHI1H 

KOppen HU11H npoTOHOB B peaKU1111 d + A ~ p + p + X 
no.u yrnoM 109°. C.uenaHa npe.usapHTenbH351 oueHKa 

pa3Mep OB o6naCTI1 11CllYCK3HI151 BTOp11'!HbiX npOTOHOB. 

B KOHUe 1997 ro.ua npose.ueH .uononHI1TenbHbiH ceaHc 

.UJI.H yseJI.H'IeHI151 CTaTI1CTI1KI1. 

f p ynnoii cneKTpoMeTpa .UEJib T A ocymeCTsneHbi 

113MepeHI151 Ha BHyTpeHHeH MHWeHI1 HYKJIOTpOHa .!lJl.H 

113yqeHI1H o6pa3oBaHI1H 1t- H K-Me30HOB B .ueiiTpOH­

H.UepHbi X coy.uapeHHHX np11 3Heprn11 HaneTaiOmero 

.ueiiTpo Ha I ,2 11 2, I f3B/HyKJIOH. 3Kcnep11MeHTaJI.bH351 

ycTaH OBKa COCTOI1T 113 CU11HTI1JIJIHU110HHOfO ClleKTpO­

MeTpa .!lJl.H MHOroKpaTHOro 113MepeHI151 noTepb 3Hep­

rHI1. Bo speMH H3MepeHI1H npo113BO.U11TCH Ha6op .usy­

MepHbi X cneKTpos .unH HAeHTHcpHKaUI111 1t-, K-Me30HOB 

11 npoToHos. CKopocTb Ha6opa cocTaBJIHJia nopH.UKa 

-I 0 3 C0 6biTHH 3a UWKJI. yCKOpHTeJI.H npH HHTeHCI1BHOC-

TH ny•IKa .ueiiTpoHoB -5·109 'laCTI1U. BpeMH s3aHMO­

.ueiicTBHH nyqKa C MHWeHbiO -2 C. nonyqeHbl HOBbie 

::JKcnep HMeHTanbHbie .uaHHbie no o6pa3osaHHIO K-Me-

30HOB H npOTOHOB B (d-C)-B3ai1MO.UeHCTBI151X np11 

3Hepr HX nyqKa .ueiiTpoHOB I ,2 11 2, I f3BIHYKJIOH. 113-
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MepeHH51 npOBO,!lHJJHCb npH JJa6opaTOpHbiX yrnax Bbi­

JJeTa '!aCTHU H3 MHUieHH 73° H 103°. 

B anpen e H ,aeKa6pe 1997 r. Ha BHYTpeHHHX nyY­

Ka x HYKJJOTpOHa OCYUieCTBJJeHbi 3KcnepHMeHTbl no 

H3yYeHHJO p0)J(,!leHH51 HeHTpaJJbHbiX 1t- H T]-Me30HOB BO 

B3aHMO,!leHCTBH51X npOTOHOB H ,!leHTpOHOB C 51,!lp aMH 

y rnepo,aa npH HMnymce 2,0 f38/c Ha HYKJJOH . B e,aeT­

C51 o6pa6oTKa 3KcnepHMeHTanbHbJX ,aaHHbJX. B paM Kax 

pa3BHTH51 MeTO,!lHKH 3KCnepHMeHTa B HJOJJe 1997 r. Ha 

nyYKe ,aeHTpOHOB CHHXpmpa30TpOHa npose,aeHbl MeTO­

,!lH'IeCKHe H3MepeHH51 C UeJlbJO H3yYeHH51 ycnOBH H pa-

60T bl 3JleKTpOMarHHTHOfO KaJJOpHMeTpa Ha OyY Ke C 

BbiCOKOH HHTeHCHBHOCTbJO (:?: I o9 
'laCT.IUHKJJ). I13Me­

peHH51 npOBO,!lHJlHCb Ha )J(H,!lKOBO,!lOpO,!lHOH MHUieHH 

TOJJ UIHH OH I 0 CM C HCnOJJb30BaHHeM ,asyx MO,ayneH 

::meKTpOMarHHTHOfO KanOpHMeTpa B CO'IeTaHH H CO 

CUHHTHJlJl51UHOHHbiMH C'leT'IHKaMH . 

Cnuxpol}laJoTpou. Dpo,aOJJ)J(HTeJJbHOCTb pab OTbi 

CHHXpo<jJaJOTpOHa B 1997 ro,ay COCTaBHJJa 352 'l aca. 

OcHOBHbiM ycnosHeM ero pa6oTbl 51BJJ51eTc51 npHBile­

'leHHe cpe,acTB JaHHTepecosaHHbJX nonb30BaTen ei1 . 

HecMoTp51 Ha HenpepblBHoe ynopo)J(aHHe 3Hepropec yp­

cos, 'IHCJJO nOJJb30BaTeneH CHHXpo<jJaJOTpOHa paCTeT. 

3To npe)J(ne scero - noTpe6HTeJJH ny<JKOB non51pH10-

saHHbiX neiiTpoHos. K Tpa.aHUHOHHbiM ny<JKaM ner KHx 

pe1l51THBHCTCKHX 51Llep HHTepec nOJJb10BaTeJJeH IIO­

npe)J(HeMy OlJeHb BbiCOK. 
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)lEJibTA- CHfMA. B HJOne 1997 ro,aa ycneUI­

HO npOBe,!leH ceaHC no Ha6opy CTaTHCTHKH B H3Mepe­

HH51X 3Hepr03aBHCHMOCTH pa3HOCTH flOJJHbfX np-ce<Je­

HHH LlJl51 npo,aoJJbHo-non51pH30BaHHbiX HeiiTpOHHoro 

llyYKa H llpOTOHHOH MHWeHH npH 3HeprH51X ny'!Ka 

HeiiTpOHOB I ,6; I ,8 H 2,2 f38 . HaKonneiiHM cTaTHC­

THKa o6ecne<JHsaeT TO'IHOCTb pe3ynbTaTos ny<Iwe I M6 

npH I ,8 H 2,2 f38 (eM . pHc.l ). BeneTc51 o6pa6oTKa H 

aHanHJ HaKonneHHbJX naHHbiX. DpensapHTeJlbHbie pe­

JYJJbTaTbi (npeLtCTaBJJeHHbfe Ha Me)J(LtyHapOLtHOM CHM­

fl03HYMe B npare) YKa3biBaJOT Ha He60J1bWOH BKJla,a 

B?JJH3H 2 f38 B H3Mep51eMyJO pa3110CTb flOJflfbfX ce­

'!eHHH MeXaHH3MOB, OTJJH'IflbiX OT HIICTaHTOIIHOfO, 

LlJl51 KOTOporo npeLtCKa3b!BaeTC51 MHHHMYM OKOJJO 3 M6. 

B paMKax KOnna6opauHH C«DEPA BbinOJJHeiibi 

H3MepeHH51 Te~130p110H aHaJJH3HpyJOlUe~i Cll0C06HOCTH 

T20 (eM. pHc.2a) s peaKUHH <jJparMeHTaUHH TeH3opuo-

non51pH3osaHHbiX ueHTpouos s KYMYilHHBHbte IJHOHbi 
~ 
d + A ~ 1t-(0°) + X H aHanHJHpyiolUeH cnoco6uocTH 

~ 
AYY (eM . pHc .26) s peaKUHH d +A ~ p(4,5°) +X. 11c-

cnenosaJIHll TaKoro THna ocymecTsJJellbi snepBbie. 

0HH LlaJJH HeO)J(HllaHHble pe3yJJbTaTbl. i1MIIYJJbCIIM Ja­

BHCHMOCTb T20 H A"Y ueMouc-rpHpyeT o<JeHb <.:HJihitoe 

pacXO)J(llCIIHe <.: npeucKa1aHHliMH HYKJIOilllbiX MOlleJJeH 

lleHTpOIIa, OCHOBaffllbiX Ha HMIIYJJbCffOM 11pH6JJH:>Ke­

ffHH . Do<.:KOJJbKY MeXaffH3M o6eHX peaKUHH CBll3aff CO 

cTpyKTypoH neHTpouuoro Kopa, nony<Jetlflhle peJyJth-
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PHc.2 . a) TeHJopHall aHanHJHpyiOWal! cnoco6HoCTh T20, 6) aHanHJHPYIOWal! cnoc o6HOCTh A YY 

TaTbi noKa3biBaiOT, 'ITO .um1 onHC<!HHll CTPYKTYPhl li.Uep 

Ha MaJJhiX paccTOliHI1liX (< I cpM) .uomKHbi 6biTh wc­

nOJJh30BaHbi .Upyme MO,UeJJhHbie llO.!lXO.!lbl, YlJHTbiB310-

IU11e BHYTpeHHIOIO CTPYKTYPY HYKJJOHOB, T.e. BBO.!lliiUHe 

B paCCMOTpeHI1e KBapKOBhie CTeneHH CB060.!lbl B 

ll!lpax . 0oJly'leHbl nepBbie nOI1llp113aU110HHbie ,UaHHhie 

no pO)I(.!leHHIO KYMYJJliTHBHbiX KaOHOB; B 3THX H3Me­

peHI1liX 6biJII1 11CnOJJb30BaHbl a3poreJJbHbie '!epeHKOB­

CKI1e ClJeTlJHKI1, llOCTaBJJeHHbie llnOHCKHMH KOJJJJa6o­

paTopaMI1 113 YHHBepcHTeTa HaroH . Anpo6HpoBaH Ho­

BbiH Mel'O!l MOHI1TOp11Hra TeH30pHOH llOIIllp113aUHH 

UeHTpOHHbiX llYlJKOB BbiCOKOH 3HeprHH, OCHOBaHHhiH 

Ha peaKUI111 CTpHnni1Hra .UeHTpOHOB. 

YcTaHOBKa ,LlEJihTA (1183 0115111- 115111, Mo­

CKBa) . ,LlJJll 113y'leHI1ll o6pa30BaHI1ll ll-Me30HOB npH 

HYKIIOH-HYKIIOHHbiX B3aHMO,!leHCTBHliX B6JlH3H KHHe­

MaTI1lJeCKOf0 nopora peaKU1111 npose.ueH nepBbiH ce­

aHc ua CHHxpocj:JaJoTpoHe 1183. OpH KanH6poBO'IHhiX 

H3MepeHHliX 11CnOJ1b30BaJICll ny'IOK nOI1llpH30BaHHbiX 

HeihpOIIOB C HHTeHCI1BHOCTbiO ,UO 2·10
6 

lJaCTHU 3a 

UHKJI 11 MHWeHb nOI1llp1130BaHHbiX npOTOHOB. 3a MH­

WeHbiO no XO.Uy llYlJKa 6biJlH yCT3HOBJleHbl O,UHO nJJelJO 

150- KaHaJJbHOfO '!epeHKOBCKOfO KaJJOpHMeTpa Ha 

OCHOBe CB11HUOB0f0 CTeKJJa H .UOnOJJHI1TeJJbHbiH 'lepeH­

KOBCKI1H UeTeKTOp !!Jill opraHI13aU11H 3anycKa no COB­

na.ueHHliM !IBYX y-KBUHTOB, BbiJJeTaiOIUHX 113 MI1WeHH. 

3Hepmll HaJieTaiOIU11X Hei1TpOHOB paBHliJJaCb I ,6; I ,8 
11 2,2 f38. OpoBO.U11JIHCh perHCTpauHll H H3MepeHI1e 

3Hepm11, KaK napHbiX, TaK 11 O.!li1HO'!HhiX y-KBaHTOB, 

BhiJieTaiOIU11X 113 M111uem1. CTaTHCTHKa 3a 20 '!acos 

llY'IKOBOfO BpeMeiiH COCTaBI1JJa -1 MJJH C06biTI1H. 

flOCJJe 6pa60TKH pe3yllhTaTOB H3MepeHHH nonyqeHa 

3HepreTI1 lJeCKall WKaJJa !!Jill 150 KaHaJJOB y-cneKTpO­

MeTpa. a3peweHHe no HHBapwaHTHOH Macce pacna.ua­

IOIUerocll 7t0-Me3oHa .!lllll CllYlJall napHbiX yy-co6biTHH 

COCT3BHJJ O -10%. 

3Kc nepHMeHT no H3YlJeHHIO aHaJJH3Hpy10IUeH Cll0-

co6HOCTH paccel!HHll llOIIllpH30B3HHbiX npOTOHOB Ha 

li.Upax y m epo.ua H.UeT B nocne.uHwe ro.Ubi Ha CHHxpo¢a-

30TpoH e 1183 Ha 3KCnepHMeHTaJJbHOH YCT3HOBKe 

«CUHHTHJVIliUHOHHbiH M3fHHTHbiH cneKTpOMeTp 

MrY)), 8 1997 rouy JasepweHa o6pa6oTKa 3Kcnepw­

MeHTaJJ hHhiX ,UaHHbiX, KaCaiOIUHXCll H3MepeHJolll 3HaJlH-

3Hpy101UeH cnoco6HOCTH KBaJHynpyroro paccel!HHll 

[I ,2] . A H3Jli13Hpy10IUall cnoco6HOCTh KBa3Hynpyroro 

KaHana BbllJI1CJJliJJ3Cb KaK aCHMMeTpHll llO.!l llHKOM B 

KI1HeM3TH'leCKOH o6JJaCTH ynpyroro pN-pacceliHHll 3a 

Bbi'leTOM C06biTHH, B KOTOpbiX 6biJlH 3aperncTpHpOB3-

Hbl BTOp H'!Hbie ni10Hbl. 00JJYlJeHHbie .UaHHhie Cp3BHH­

BaJJHCb C MHpOBbiMH OTHOCHTeJJbHO paccel!HJolll Ha 

CB060.UIIbiX HYKJlOHaX, 11 BbllJHCJlliJlOCb OTHOWeHHe 

aHaJJH3IIpy10IUeH cnoco6HOCTH paccel!HHll npOTOHOB 

Ha BHYTP11li.UepHbiX H cso6o.UHbiX HYKIIOHax 

R = Aqel ApN' O.uuospeMeHHO 6biJlH npoaHanH3Hposa-

Hhi ,UaH Hhle !Ipymx 3KCnepHMeHTOB no npOTOH-yrJle­

pO!!HOMY pacceliHHIO (11T3<1>, 111151<1>, KEK), w H3 

3THX .ua HHhiX T3K)I(e 6bJJl onpe.ueneH napaMeTp R. 
0KOH'l TeJlbHall Kap"(HH3 npe.UCTaBJleHa Ha pHC .3. 

8 o ny6nHKOBaHHOH B 1997 ro.uy pa6oTe [3] no.u­

se.ueH TOr nepBbiX 3KCnepHMeHTOB no H3MepeHHIO 

BeKTOpiiOH aHaJJH3Hpy10lUeH cnoco6HOCTH B peaKU11liX 

HHKJli03HBHOfO pO)I(,!leHHll nHOHOB B CTOJlKHOBeHHliX 
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PHc.3 . CpasHeHHe naHHblX pa3IlH'-IHblX 3KcnepHMeHTOB lliill 

R = Aq,l ApN· Csemhle 1-1 TeMHble 3Ha'-IKH cooTBeTcTBY!OT 

DBYM MeTODaM Bb!DeJieHHSI KBa3Hynpyroro KaHaJJa B3aHMO· 

DeHCTBHJI 

nomtp1130BaHHh!X neihpoHoB c pa3Hh!MI1 (H- 11 C-) Ml1· 

weHl!MI1, non yrnOM OKOJIO 97t :::; 90° B na6opaTOpHOH . 
CI1CTeMe, np11 11Mnynbcax nyqKa OT 3 no 9 f3B/ c. B 

3TI1X 3KCnep11MeHTaX Ha6moneHb1 60Jibillal! BeJI I1 '-111Ha 

BeKTOpHOH aHanl1311pYJ01UeH cno:.:o6HOCTI1 11 paJHblH 

JHaK aCI1MMeTp11H nnll 1t+· 11 1t-·Me30HOB B peaKUI1liX 

di + H ~ 1t± + X np11 OTHOCI1TenbHO He6on bWI1X 

11~tnYJibCaX llYI.JKa 11 nnll 111101-108 C 11Ml1YJibCOM 

300+350 M3B/c . .Ilnll peaKU11H di + C ~ n± + X no­

nyqeHo yKa3aHI1e Ha HeHyneByiO BeJII1'-111HY BeKTOp HOH 

aHanl1311pYJOweii cnoco6HOCTI1. PeJynbTaTbl MOHTe­

KapnoscKoro MOnen11pOBaH11ll yKa3b!BaiOT Ha nOM11HI1· 

pOBaHI1e KaHanOB C pO)f(neHI1eM npoMe)f(YTO'-IHb!X L'l-
11306ap B KI1HeMaTI1'-IeCKOH o6naCTI1, r.ue Ha6ntonaeTCll 

60Jibillal! BeJII1'-111Ha BeKTOpHOH aHanl1311py101UeH CllO· 

co6HOCTI1. OposeneHa cyweCTBeHHall MonepH113 aU11ll 

ycTaHOBKI1 )lHCK, UeJihiO 110Ilf0TOBKI1 K 3KCn ep11· 

MeHTaM Ha Bb!BeneHHOM nyqKe HYKIIOTpOHa. B COCTaB 

yCTaHOBKH BKniOlJeHb! Bb!COK03cpcpeKTI1BHb!e 6e3Mar­

HI1THble ClleKTpOMeTpb! Ha 6aJe OpraHI1lJeCK11X 11 

NaJ(TI)-CU11HTI1JIJiliTOpos 6omworo ofueMa. PaJp a6o­

TaHa 11 113fOTOBJieHa CI1CTeMa Tp11rrepa Ha OCHOBe ne· 

TeKTopa MHO)f(eCTseHHOCTI1. OpraHH3aUI1ll pa3JII1 '-I HbiX 

Tp11rrepOB 11 B03M0)f(H0CTb perHCTpaUI111 lleHTpan biiOH 

KOMfiOHeHTbi (HeHTpOHOB 11 )f(eCTKI1X Y·KBaHTOB) o 6ec­

ne'-111T 6onee llOJIHYIO 11HcpOpMaU1110 0 nHHaMI1Ke lln po­

llnepHbiX CTOJIH!OBeHHH. 

0 pOilOJI)f(al! 11CCJieDOBalll1ll CTpyKTypbl IIeHTp OHa 

np11 ManbiX paccTOl!HI1liX Me)f(ny ero HyKnoHaMI1· 

KOHCTI1TyeHTaMH, KOJIJia6opaU11ll AJib«l>A JasepW 11Jia 
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PHc.4 . .LlaHHble o T20 lliill H(d, p)X np1-1 9 f38/c (cseTnble 

KPYJKK11) s cpasHeHHH c naHHblMH o T20 lliill ynpyroro pac­

ceJIHHJI dp ~ pd 1-13 pa6oT [4] (4epHble TpeyromHHKH) 1-1 

Punjabi V. et al. - Phys. Lett., 1995, v .8350, p.l78 (cseT­

nble KBanpaTbl). npeDCKa3aHHe Hn 0 TOM, 'ITO aHaJJH3HpylO· 

w11e cnoco6HOCTH o6e1-1x peaKuHi1 nono6Hbl, He nonTBepJK· 

naeTcll 3THMH naHHblMH. KpHBaJI noKa3b!BaeT npencKa3aH­

Hoe s Hn noseneHHe T20. PHcyHoK B3liT 1-13 pa6oTbl 

Azhgirey L.S. et al. - Phys. Lett., 1996, v.B387, p.37 . 

aHanl13 naHHblX, fJOJIYI.JeHHbiX B .Ily6He (Ha CHHXpOcpa-

30TpOHe), 0 TeH30pHOH aHani13Hpy101UeH cnoco6HOCTH 

T20, peaKU11H pa3sana neiiTpOHa npoToHaMH, ero Heyn-

pyroro (d, d')-paccel!HI1ll 11 ynpyroro neiiTpOti·npOTOH· 

HOfO pacceliH11ll Ha3a.!l (B CHCTeMe UeHTpa Mace). 11HK· 

JII03HBHbiH pa3Ban IIeHTpOHa, p(d, p)X, C 11CnycKaHHeM 

npOTOHa «Bnepen» non 0°, liBJilleTCSI OnHHM 1-13 TeX 

npoueccos, KOTOpbte no3BOJiliiOT HccnenosaTb BbtcoKo-

11MnynbCHYIO lJaCTb BOJIHOBOH cpyHKU1111 neiiTpOHa; 

nonroe speMll C'-111Tanocb, 'ITO ynpyroe paccel!HI1e «Ha­

JM» TO)f(e naeT TaKyiO HHcpopMaUHIO. B npocTeiiweii 

TeopeTI1lJeCKOH KapTHIIe ClJHTaeTCll, 'ITO paCCMaTpH· 

BaTb IIeHTpOH KaK IlBYXHYKIImlltyiO CHCTeMy IIaJKe Ha 

Manb!X paCCTOliiiHJIX Me)f(IIY IIHMH BnOJ!He LtOllYCTHMO 

11 'ITO IlOMI1HHpytOT npOCTeHW
1

He MeXaHI13Mbl paCCMaT­

p11BaeMbiX peaKU11H, a HMeHIIO - KBaJHHMfiYJibCHOe 

np116J111JKe1111e H Oll!IOIIYKJIOIIIlbiH o6MeH, COOTBeTCT· 

BeHHO. 3Ta CXeMa npeiiCKaJhlBaeT, 'ITO o6e peaKUHH 

nOJI)f(lfbl HMeTb OlJellb fJOXOJKee (HIII-I 11LteJHH'IIJOe) 110· 

BeLteHI1e TetnopHoii aHaJIH3Hpy~weii cnoco6110CTH. 

Teneph ::na seJII1'-IHIJa H3Mepeua IIJill o6e1-1x peaKUHii B 

o6naCTI1 HMnyJJbCOB uyKnOIJOB B nei1Tp011e k llO'ITH 

BllJIOTb LtO I f3B/c, 'ITO COOTBeTCTByeT paCCTO}Ifll-lliM 

-0,2+0,3 cpM. 3TO CTanO BOJMOJKIIbiM 611ai'O)lap}l YIIH· 

KaJihiiOMY llY'-IKY llOJ1JipH30BallllbiX )leii'rpOIIOB HaHBbiC· 

WeH CeJ'OLtllll B MHpe 311eprH11, YCKOpellllbiX B CUIIXpO· 



cpa30TpOHe. )laHHbie, ony6nHKOBaHHbie B 1997 rDJly, 

noKa3aHbi Ha pHc.4. Ha6mo)laeTC51 cymecTBeHHa51 p a3-

HHUa B noBe)leHHH T
20 

)ln51 HCCne)lyeMbiX peaKUHH; 3TO 

pa3IIH''!He HeCOBMecTHMO C Tpa,llHUHOHHbiM npeJlnOJIO­

)J(eHHeM 0 TOM, 'ITO npOCTeHilla51 JlBYXHYKnOHHa51 K ap­

THHa )leHTpOHa cnpaBe)lnHBa Jla))(e )ln51 MaJibiX p aCCT0 -

51HHH . BnepBbie B MHpe nonYlJeHbi TaK)I(e JlaHHbie no 

T
20 

s JlByx'laCTHlJHOM 3KCKni03HBHOM pa3sane JleHTpo-

Ha B HenocpeJlCTBeHHOH 6nH30CTH K KHHeMaTHlJeCKO­

MY npeJleny; 3TH JlaHHbie HeO))(HJlaHHoro (Jln 51 npo­

cTeHillHX CXeM) xapaKTepa H Hy))(JlaiOTC51 B HHTepnpe­

TaUHH. 

UcCJJeJlOBaHne u pa3pa6oTKa KpHCTaJIJioonTH­

lJeCKHX CHCTeM ynpaBJieHHJI Dy'IK3MH 33pH:H<eHHbiX 

qacruu. B paMKax coTpyJlHHlJecTBa c UEPH ( « CERN -

SPS crystal extraction collaboration») rpynna coTp yJl­

HHKOB na6opaTOpHH npHHHMana YlJaCTHe B nepBbi X 

3KCnepHMeHTaX no OTKnOHeHHIO H BbiBOJlY nYlJKa 51Jlep 

cBHHUa c HMnymcoM 33 T3B/c H3 ycKopHTenS~ CERN 

- SPS c noMOlUbiO H30rHyroro KpHCTann a KpeMHH51 . 

C nOMOlUbiO MO)lenHpOBaHH51 HCCJie)lOBaHO OTKnOHe­

HHe H30fHYTbiM KpHCTaJIJIOM KpeMHH51 ynbTpapen51TH-

TIPUKJIA,UHhiE UCCJIE)lOBAHU.SI 

B 1997 roJly npoBOJlHJIC51 aHanH3 3KcnepHMeH ­

TaiTbHoro MaTepHana, nonYlJeHHoro B 1996 r. H o6ny­
'leHHe CBHHUOBbiX H ypaHOBbiX MHilleHeH B nYlJKaX 

npOTOHOB CHHXpocpa30TpOHa JIB3 C 3Hep!Y151MH 1,5 H 

7,4 f3B . 3TH pa60Tbl n03BOJIHJIH nOIIYlJHTb 3Hep­

reTH'IeCKYIO 3aBHCHMOCTb BbiXOJla HeHTpOHOB. l13Me­

peHH51 npose)leHbi Ha MHilleH51X Cu, Pb H U B nYlJKax 

p, d, He H C. CpasHeHHe JlaHHbiX, nonYlJeHHbiX B pa3-

HbiX ycnOBH51X H no pa3HOH MeTOJlHKe, n03BOJ1 51eT yc­

TaHOBHTb He3aBHCHMOCTb OC06eHHOCTeH HCCJie)ly eMbiX 

peaKUHH OT THna HCnOJib3yeMbiX )leTeKTOpOB, 'IT O 

UCCJIE)lOBAHU.SI HA BHEIIIHUX nyqKAX 

B npouecce y'laCTH51 cpH 3HKOB JIB3 B p a3pa6oTKe 

nporpaMMbl 3KCnepHMetiTOB C T51)J(eJibiMH HOHaMH KOJI­

na6opaUHH CMS Ha LHC BbmonHeHo MOJlen Hposa­

HH51 51Jlp0-51JlepHbiX COyJlapeHHH C nOMOlUbiO r eHe p aTO­

pa HIJING. TioKa3aHo, 'ITO npH CTOn KHOBe HHH T51)J(e­

nhiX 51Jlep B pacnpeJleneHH51X nom 101i nonepe'IHOH 

3HeprHH Ha6niO)laeTC51 nOJlb eM B ueinpanbHOH o6nac­

TH no nceB;:I06bJCTpoTe, o6ycnosneHH bJ H 3cpcpeKTOM 

r aweHH51 napTOHHbJX CTpyli B n n oTJJ oH 51JlepHoH cpeJle. 

HaH6onee a,neKsanJbJMH JlJI51 113YlJeHH51 3Toro 51BJJeHII51 

51BJI51IOTC51 ycTaHOBKH , pa6oTaKJ1UHe 11 a n y 'IKaX T51)J(e-

BHCTCKH { 51Jlep CBHHUa C HMnynbCOM 33 T3B/c. floKa-

3aHO, 'ITO 6naro)lap51 3KpaHHpOBKe 6mi3KHX CTOJIKHO­

BeHHH C aTOMaMH KpHCTanna H T51)J(eJibie 51Jlpa C Bbi­

COKHM CelJeHHeM HeynpyrHX 51JlepHbiX H 3JieKTpO­

MarHHTH biX B3aHMO)leHCTBHH B COCT051HIDIX KaHaJI H­

poBaHH51 npOXO)l51T 3HalJHTeJibHbie JlnHHbl H ycnelllHO 

OTKnOH51IOTC51 KpHCTaJIJIOM. 0rKnOHeHHa51 KpHCTaJIJIOM 

cppaKUIDI n pH6JIH3HTeJibHO Ta )l(e, 'ITO H )ln51 n p OTOHOB 

npH OJlH HaKOBOH BeJIHlJHHe HMnynbca Ha e)lHHHUY 3a ­

p 51Jla Pz· TipeJlCKa3aHHbie senH'IHHbi 3cpcpeKTHBHOCTH 

OTKnOHeHH51 COBnaJIH C pe3yJibTaTaMH npOBe)leHHOfO 

Ha SP S 3KcnepHMeHTa c TO'IHOCTbiO He x~e 15%. B 

lJHCJieH OM 3KCnepHMeHTe HCCJie)lOBaH BKna)l nepe3a­

XBaTa lJUCTHU B pe)I(HM KaHanHpOBaHIDI Ha Ha6JIIO)lae­

MYJO BeJIHlJHHY )lnHHbl )leKaHanHpOBaHID! JlJI51 np51MOfO 

H H30rHYf0f0 KpHCTanna. floKa3aHO, 'ITO B H30rHYTOM 

KpHCTaJIJie ·H3-3a MaJIOH Bep051TIIOCTH nepe3axBaTa KaK 

JlJI51 n p OTOHOB, TaK H )ln51 51Jlep HHBapHaHTHOCTb JlJIHH 

JleKaHanHp o s aHH51 OT Pz JleHCTBHTenbHO HMeeT MecTo. 

B n p 51M M Kp HCTanne oHa HapylllaeTc51 H3-3a pa3nHlJ­

Horo BKnaaa nepe3axsaTa B pe)J(HM KaHanHposaHH51 

JlJ151 npOTOHOB H T51)J(eJibi X HOHOB (5-9). 

51BJI51JI0Cb OJlHOH H3 rnaBHbiX npo6neM aHaJIH3a pe3yJib-
• 

TaTOB. 

Tip rpaMMa HCCJieJlOBaHHH no npoeKTy «3HEP-

fl151 » OCHOBHOM 3aBepllleHa. flpoBe)leHbl 3KCnepH-

MeHTbl n o H3MepeHHIO 3HepreTHlJeCKOH 3aBHCHMOCTH 

HeHTpO HOf O BbiXOJla nOJl )leHCTBHeM npOTOHOB, nOKa-

3aBJllHe , 'ITO ero MaKCHMYM HaXOJlHTC51 B JlHana30He 

]+2 f3B . fiOIIYlJeHHble )laHHbie HMeiOT 60JiblllOe 3Ha­

lJeHHe WJ51 npOeKTHpOBKH 3JieKTp051JlepHbiX ycTaHOBOK 

pa3n HlJ I-IOf0 Ha3HalJeHH51. 

JlbiX yn bTpapeJI51THBHCTCKHX 51Jlep H o6na,nai01UHe JlO­

CTaTOlJ IIO IllHpOKHM aKcenTaHcoM: -5 < T] < 5. Ha 

OCHOBaHHH MO)lenHpOBaHH51 CTOJIKHOBeHHH T51)J(eJibiX 

HOHOB n p H ynbTpapen51THBHCTCKHX 3HeprH51X, BbinOJI­

HeHH0£ 0 c noMOlUbiO reHepaTopa HIJING, npeJlJIO)J(e­

Ha CX Ma MOHHTOp.HpOBaHH51 HHTeHCHBHOCTH 51Jlp0-

51JlepHbi X CTOJIKHOBeHHH. }ln51 MOHHTOpHpOBaHH51 HH­

TeHCHB HOCTH npe)lnaraeTC51 HCI10Jib30BaTb BpeMeHHble 

COBna,ne HH51 CHfHaJia OT JlBYX nnelJ KaJIOpHMeTpa C aK­

cenTaH COM 3 < IT]I < 5 (ManbJe yrnbl) H speMeHHbiM 

pa3pe w eHueM nop51JlKa I He. HccneJlOBaHa 3cpcpeKTHB-
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PHc.5 . CneKTp HHBapHaHTHbiX Mace K+K--MeJoHOB, HlleHTHcpHUHposaHHbiX no speMeHH nponeTa, nocne Bbi4HTaHHll cpoH a: 

a) Mll ueHTpaiibHbiX CTOIIKHoBeHHH Pb + Pb H 6) M ll (p + p)-cTOIIKHOBeHHH npH 3HeprHH cHapSina 158 f38/HyKIIOH (no Ka 

o6pa6oTaHO 20% Ha6paHHOH cTaTHCTHKH) . lliHpHHa nHKa FWHM - 9 M38/c
2 

- o6ycnoBJieHa HMnynbCHbiM paJpeweHHeM 

neTeKTopa 

• 
HOCTb npeLIJIO)I(eHHOH CXeMbl ,llml CJI}"'aeB CTOJIKHOBe­

HI·HI linep pa3HbJX THnos PbPb, NbNb, CaCa, 0 0 , pPb, 
pCa, pp npH 3HepmH 5 T38/H}'KJIOH B cMcTeM e ueHT­

pa Mace. DoKaJaHo, 4TO npM CTOIIKHOBeHMM lin ep 3cp­

cpeKTMBHOCTh OT6opa OCTaeTC51 CTa6MJihHOH (-9 8%) B 

LIMana30He noporOBOH 3HeprHH LIO 100 f38. 8 CJI}"'ae 

pp-B3aMMO,lleHCTBMH 3cpcpeKTMBHOCTh 6hJCTpO n anaeT C 

93 LIO 80 % . 

3KcnepuMeHT NA-49- anpoHHhJH cneKTp oMeTp 

C 60IIhWMM aKCenTaHCOM, KOTOphlH MCflOIIh3yeTC51 LIII51 

M3}"1eHM51 liLIPO-liLiepHhJX (A +A)-, npOTOH-liLiepHhJX 

(p +A)- M npoTOH-npoTOHHhJX (p + p)-cTOIIKHOBeHHH 

Ha ycKopMTeiie SPS s UEPH. KoHe4Ha51 uem 3Kcne­

pMMeHTa - nOMCK COCT05JHH51 MaTepMM CO CB06 0l1Hhi­

MH KsapKaMM M mJOoHaMM. CpenM pa3JIM4HhJX n p H3Ha­

KOB TaKOrO COCT05JHM51, 5JBJI5151Ch HOCMTeiieM « CKphl­

TOH » cTpaHHOCTM, ct>-Me30H npencTaBJilieT 6oii hWOH 

MHTepec npM H3}"1eHMM B3aMMOlleHCTBHH T5J )I( eJihiX 

HOHOB, B OC06eHHOCTM, KOrna npOBOllMTC51 cpas HeHMe 

C llaHHhiMH B npOTOH-npOTOHHhiX B3aHMOlleHCTBH5JX. 

Ha pMc .5a H 6 flOKaJaHhl COOTBeTCTBeHHO c n eKTphl 

MHsapMaHTHhJX Mace K+K-- nap llilli ueHTpaii bHhJX 

(Pb + Pb)- H (p + p)-B3aHMOllei1cTBHH npH 3HeprHH 

CHaplilla, pasHOH I 58 f38/H}'KJIOH . HecMoTpli Ha TO, 

4TO npH aHaJIH3e HCnOIIb30BaHa MaJial'J 4aCTb Ha6pa11-

HOH CTaTHCTHKH, BHlleH 4eTKHH $-pe30JJaHCHhl~1 JJHK, 

4TO CBHlleTeiihCTByeT 0 nepcneKTHBHOCTH llaJihll e HWHX 

HCCJiellOBaHHH ( 10-14]. 
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W ASAIPROMICE. 8 nocnenHHe ronhJ 3Ha4H­

TeJibHO B03pOC HHTepec K T)-Me30HHOH cpH3HKe. 8 3KC­

nepHMeHTaX WASA/PROMICE no HCCIIenosaHHJO no­

porosoro p0)1(lleHH51 rt
0

- H T)-Me30HOB B pp-B3aHMO­

lleHCTBH5JX ( 15] Harii5lllHO noKa3aHa pOIIb CHIIbHOro 

T)p-B3aHMOlleHCTBH51 B KOHe4HOM COCT05JHHH . Pa3BHBa51 

3TH HCCIIenosaHHli, W ASA/PROMICE snepshJe npo­

BOllHT 3KCKJIJ03HBHhJe H3MepeliH51 KBa3HCB060llHOH 

peaKUHH p + 11 ~ d + T) , HCnOIIh3Y51 neHTepHesyJO 

CTPYHHYJO MHWeHh H 1350 M38 npOTOHbJ [ 16] . 

<l>epMH-HMflYIIbC HeHTpOHa MHWeJIH 6hJJI HaHlleH H3 

'peKOHCTpyKUHH KHHeMaTHKH C06hJTH51 , H TaKHM o6pa-

30M 6bJIIa noiiy4eHa 311epreTH4eCKa51 3aBHCHMOCTb ce-

4eHH51 peaKUHH. 8 3TOH pa6oTe , no llaiiHbiM B l1Hana-

30He H36bJT04HOH ::>HeprHH (QCM) B CHCTeMe ueHTpa 

Mace OT 16 no I 13 M38, snepsble 5JCHO noKa3all BKJlM 

pe30HaHca N *( 1535) sll B Ce4eHHe p0)1(lleliH51 T)-Me-

30HOB B HYKIIOH-HyKIIOIHibiX CTOJIKIIOBeliHliX. Jlnli TOfO 

4T06hl HCCJieJlOBaTb 06JiaCTh 04eHh MaJibiX H36biT04-

HhiX 3Heprni1 QCM' rpynna H3 Jly6ubl npellJlO)((HJia 

MOllHcpHUHposaTh yCTalloBKY W ASA/PROMICE H HC­

nOIIb30saTh MafiiHTIIYIO onTHKy CELSIUS s Ka4ecTBe 

MafiiHTIIOI'O cneKTpOMeTpa. Jlei1Tp011bl, pacce5JIIIIble 

non ymoM Meuee I o c MaruHTIIOH )((eCTKOCTbiO IIHlKe 

0 ,9 110 OTIIOWeiiHJO K HMIIYJibCY llepBH<IIIOI'O ny<fK a, 

perHCTpHpOBaJlHCh TeJieCKOIIOM Me4eiiH51 B pa~i011e 

TpeTbero JlHIIOJili CELSIUS . TaK 6w1H BbiiiOIIIIen~>r 



3KCKJII03HBHbie H3MepeHH~ KBa.3HCB060.UHOH peaKUHH 

p + n ~ d + 11 B o6naCTH H36b1TO'IHOH 3HepmH QCM 

oT 0 .uo 10 M3B c HcnomJosaHHeM 1295 M3B npoTo­

HOB H D2-MHllleHH [ 17]. ITose.ueHHe ce<JeHH~ peaKUHH 

p + n ~ d + 11 npH npH6nH)((eHHH K nopory 3aMeTHO 

oTnH<JaeTc~ OT nose.ueuH~, o6ycnosneHHoro HJMeHe­

HHeM <tJa30BOfO 06beMa, 'ITO THnH'IHO )ln~ CHnbHOfO 

B3aHMO,lleHCTBH~ B KOHe'IHOM COCTO~HHH H MO)((eT 

6b1Tb Bbi3BaHO 11NN-pe30HaHCOM HnH KBa3HCB~3aHHOH 

CHCTeMOH. 

B paMKax esponeiicKoii Konna6opauHH HADES 
B JIB3 C03,llaH H ycnelllHO HCnbiTaH Ha nyqKe nOnHO­

MaCllJTa6HbiH npOTOTHn .upeii<tJOBOH KaMepbi. )lOCTHf­

HyTO BbiCOKoe npocTpaHCTBeHHoe pa3pellleHHe. Co­

BMeCTHO c JIHCI> .un~ cneKTpOMeTpa SPN-2 pa3pa6oTaH 

H BBe.UeH B CTpOH HOBbiH n03HUHOHHO-'IYBCTBHTenb­

HbiH .ueTeKTOp TennosbiX Hei-iTpOHOB. Ha 7-ii lllKone • 

11 Kct>A no annapaType s tPH3HKe qacTHU (JlHoH) yc­

nelllHO npose.ueH UHKn na6opaTopHbiX pa6oT no KO­

opJlHHaTHbiM ,lleTeKTOpaM. 

CosMeCTHbiH 0115!11 - UEPH 3KcnepHMeHT 

CERES/NA45, uem10 KOToporo ~sn~eTc~ 3KcnepH­

MeHTanbH~ nposepKa mnOTe3bl 0 B03MO)((HOM BOCCTa­

HOBJieHHH KHpanbHOH CHMMeTpHH B ~.UepHOH MaTepHH 

npH niiOTHOCT~X H TeMnepaTypax, ,llOCTH)((HMbiX B na-

6opaTOpHbiX YCIIOBH~X TOnbKO B CTOnKHOBeHH~X pen~­

THBHCTCKHX ~.Uep. B Ka<JeCTBe MeTO)la HCCne)lOBaHH~ 

Bb16pa110 H3y<JeHHe pO)((,lleHH~ 3neKTpOH-n03HTpOHHbiX 

nap s HHTepsane 3<P<t>eKTHBHbiX Mace 1 00+2000 M3B/c2 

(o6.flaCTb KOHTHHyyMa H BeKTOpHbiX Me30HOB), Hecy­

WHX YIIHKanblfYIO H HeHCKa)((eHHYIO CHJibHbiM B3aHMO­

)leHCTBHeM HH<tJopMaUHIO 0 CaMOH paHHeH CTa,llHH 380-

JIIOUHH 3KCTpeManbHO B036y)((.UeHHOH ~.UepHOH MaTe­

pHH. Pauee s ::>KcnepHMeHTe CERES/NA45 6binO o6-

Hapy)KeHo nepsoe 3KcnepHMeHTanbHoe yKa3aHHe Ha 

npOSIBJieHHe <tJa30BOfO nepeXO,lla H B03MO)KHOe BOCCTa­

HOBJieHHe KHpanbHOH CHMMeTpHH - ycHneHHe BbiXO­

)la e+e--nap s (S-Au)- H (Pb-Au)-B3aHMOJlei-icTBH~x. B 

1997 ro.uy Ha4aTa Kap.UHHanbH~ MOJlepHH3aUH~ cneK-
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TPOMeTPa CERES/NA45 c uenhiO .uocTH)((eHH~ peKop.u­

Horo pa3pellleHH~ no 3<tJ<tJeKTHBHOH Macce s o6nacTH 

p / ro- HKa -1% cpaBHHMoro c co6cTBeHHOH umpHHOH 

(J)-Me30Ha 8,4 f3B/c2. Jln~ pellleHH~ 3TOH 3a,lla'IH B CO­

eTas ycTaHOBKH 6y.UeT BKniO<JeHa HOB~ MarHHTHaSI 

CHCTeMa H BpeM~-npoeKUHOHHaSI KaMepa 60nhlllero 

o6beMa. ITpoeKTHposaHHe H HJroTosneHHe MarHHTHOH 

cHcTeMbi ocymecTBneHo s Ol-UII1. 

n o.uroTOBKa K 3KcnepHMeHTY STAR ua RHIC. B 

paMKax COOTBeTCTBYJOIUeH TeMbl npose.ueHa pa6oTa no 

MO,llen pOBaHHIO CnHHOBbiX 3<tJ<tJeKTOB B npoueccax C 

pO)((,lleHHeM np~MbiX tPOTOHOB H CTpyH M~ 3KCnepH­

MeHTOB Ha RHIC. ITpe.uno)((eH HOBbiH MeTO.ll nocTpoe­

HH~ CllHH-3aBHCHMbiX napTOHHbiX pacnpe.ueneHHH Ha 

ocHose aHanHJa cnHHJaBHCHMhiX cTpyKTypHbiX <tJyuK­

UHH n poToHa, .ueiiTpOHa H ueiiTpoHa .un~ npouecca 

rny6oKoHeynpyroro pacce~HH~. ITonyqeHbi yKaJaHH~ 

Ha non O)((HTenbHbiH 3HaK fn!OOHHOH tPYHKUHH pacnpe­

.ueneHH~ /1.G. 11ccne,llOBaHa 3aBHCHMOCTb aCHMMeTpHH 

po)((.ue H~ CTPYH oT nonepe<JHOH 3HepmH H noKa.JaHa 

B03MO)((HOCTb np~MOfO H3MepeH~ CnHH-3aBHCHMOH 

rn10oH oii tPYHKUHH pacnpe.ueneuH~ s 3KcnepHMeHTax 

c non~ pH3osaHHbiMH npoTouaMH. CoJ.uaH H HCilbiTaH c 

HCnOnb30BaHHeM pa.uHOaKTHBHOfO HCTO'IHHKa nOnHO-

MaCllJTa6HbiH (40Xl20 CM2) npOTOTHn ra30B0f0 ,lleTeK­
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C'IHTbl aHH~ aHanOfOBbiX CHrHanOB C KaTO,llHOH IlnO­
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B 1997 ro.uy .ue51TenhHOeTb nCB3 6bJna eoepe.uo-

TOlJeHa Ha eJJe.UyJOllli1X OeHOBHbiX HanpaBJleHI151X: 

- TeKyllll1e 3KCnep11MeHTbl B o6naeTH !l>H3HKH 'laeTHU. 

11 no.uroTOBKa HOBbiX 3KenepHMeHTOB; 

- pa3pa60TKa, eOJ.UaHHe H Heene.[IOBaHHe .UeTeKTOpOB 

lJaeTHU; 
- pa3pa60TKa, e03.[1aHHe H HeeJJe.UOBaHHe pa311H'iHbiX 

yeKOpHTeJlbHblX eHeTeM, pa3BHTHe TeOpHH yeKOpH­

TeJleH. 

3KCllEPHMEHThl HA nyqKAX llcJ)B3 (llPOTBHHO) 

8 paMKax npoeKTa OSCAR Ha ycKop11Tene Y -70 

(0pOTBI1HO) npO.UOJl.lKaJOTC51 pa60Tbl riO 113yYeHI110 a.!l­

pOHHOro pO.lK.UeHH51 11 CBOI'icTB O'!apoBaHHbiX lJaeTHU 

Ha cneKTpoMeTpe 3KCqAPM. B xo.ue ceaHea 3KC­

no311U1111 ycTaHOBKI1 3anHCaHO 6onee 130 MJ!H nepBHlJ­

HbiX B3ai1MO.UeikTBI1H HeHTpOHOB C 51.UpaMI1 yrnepo.ua H 

Me.U11 . Opose.ueHa nepB11'1Ha51 o6pa6oTKa scex Jape­

mCTp11posaHHhiX s ceaHee eo6hiTHH. Ha nonHOM eTa­

TI1CTI1lJeeKoM MaTep11ane npOBO.!l51Te51 11CeJJe.UOBaHH51 

mnepOHOB 11 aHTI1rHnepOHOB, a TaK.lKe XapaKTepHCTHK 

11 MO.UeJJeH o6pa30BaHI151 O'laposaHHbiX 'laCT11U e 

ueJJbiO onpe.ueneHI151 celJeHH51 11x po.lK.UeHH51. nonyYe-

COTPY.UHIIqECTBO C :QEPH 

3asepweH 3KcnepHMeHT NA-47 (SMC). 06pa6o­

TaHa 3KCnep11MeHTaJJbHa51 HH!l>OpMaul151 0 C06bJTI151X, 

3aperl1eTp11pOBaHHbiX B 1996 ro.uy Ha nOJJ51p1130BaHHOH 

npOTOHUOH MI1WeHI1 B KI1HeMaTHlJeCKOH 06JlaCTH 

0,0008 <X< 0,7 H 0,2 f38 2 < Q z < 100 f38 2 (3]. 

CTaTI1CTI1lJeCKa51 norpewHOCTh 3Ha'Ieiii1H 113Mep51eMoii 

acHMMeTp1111 A t<x) cyMMapHbiX .uaHHbiX SMC CHH.lKe­

Ha s pe3ynbTaTe s nsa pa3a (eM. p11c . 1 ). OposeneH aHa­

JlH3 .UaHHbiX e UeJlbiO onpe.ueJJeHH51 enHH-3aBHCHMOH 

Hhi npe.nsapHTeJJhHhie peJyJJhTaTbi Ha6nJO,neHH51 .[IapHo­

ro poY<LteHH51 <j>-MeJOHOB [ 1 ]. llpose.ueHhi .ueTanbHbie 

MarHI1THble H3MepeHH51 n01151 eneKTpOMeTpa ycTaHOBKH 

3KCYAPM (2]. 0pO.UOJl.lKaeTe51 H3yYeHHe eMeTeMaTH­

'IeCKMX norpeWHOeTeH 3KenepHMeHTa. 

Oo nporpaMMe 3Ken.epHMeHTa no noHeKy np51MO­

ro CP-HapyweHH51 s paena..uax K ~ 31t Ha KOMDJieKce 

Me'leH IX ueiiTpuuo (KMH) npose.neH eeaHe o6nyYe­

HH51 . Be.neTe51 o6pa6oTKa Ha6paHHOH eTaTHeTHKH no 

paena.uy K + ~ 1t01t01t+. 

eTpyKTypHoii !l>YHKUHH npoToHa glf(x) (eM . p11e.2) H 

nposepKH npaBHJJa e}'MM EbepKeHa. C npHBI1e'ieHHeM 

pe3yJJbTaTOB, nOJJyYeHHblX Ha nOJJ51pH30BaHHbiX .UeHT­

pOHaX, onpe.ueneHa pa3HOCTh MOMeHTOB CTPYKTYPHhiX 

!l>YHKUHH g/f.l1
: 

f'l: - r': = 1.1 gA I c~s = 
6 gv 

= 0,195 ± 0,029 (Qi = 10 f3B2
). 
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P11c.1. 3aBHCHMOCTb acHMMeTpHH A1 OT Q 2 
JlJJll paJJJH'-I II biX 6HHOB no x. PeJyJJbTaTbl CMS o6bCJ1HHliiOT JlaiiHble, nony•JCHIIble 

B ceaHcax 1993 11 1996 rr. 
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PHc.2. CnHH-JaBHCHMall crpyKTypHall ¢YHKUHll xg'{ KaK 

¢YHKUHll or x. CnnolliHbie JJHHHH noKaJbiBaiOT peJyJJbTaT 

¢HTHposaHHll naHHbiX CMS B paMKax KX,Ll npH 

Q 2 = 10 f38
2

. lliTpHxnyHKTHpHall JJHHHll noKa3hiBaeT 3KC­

TpanOJJliUHIO naHHhiX B o6nacTb x < 0,003 B npennono­

)J(eHHH pen)J(eBcKoro noseneHHll 

TeM caMbiM noKaJaHo, 'ITO npasHJJO cyMM EbepKeHa 

cnpaBe)lJJHBO B npeJleJJaX OJlHOrO CTaHJlapTHOfO OTKJIO­

HeHHll. 3asepweH HOBbiH aHaJJHJ )laHHbiX no H3Mepe­

HHIO nOJJllpH3aUHH p 1.1 nepBH'IHbiX MIOOHOB MeTOJlOM 

perHCTpaUHH HX pacnaua. YJlaJJOCb CHHJHTb CHCTeMa­

TH'IeCKYIO Heonpe)leJJeHHOCTb B BeJJH'IHHe p 1.1 C 5 JlO 

2%. B MOJleJJH KXU BhinOJJHeH aHaJJHJ peJyJJhTaTos 

SMC no HJMepeHHIO gl)(x) cosMeCTHO co sceMH ony6-

JJHKOBaHHhiMH paHee JlaHHbiMH H nOilYlJeHa OUeHKa 

BKJJana fJIIOOHOB !::J.g s cnHH-3aBHCHMY10 cTpyKTYPHYIO 

¢YHKUHIO IIYKJJOHa npu Q 2 = I ,0 f3B
2

: 

!::J.g = 0,9 ± 0,3 (3Kcn .) ± I ,0 (Teop .). 

3asepweHo coJ.uaHHe JleTeKTopa NA-48, 11 Ha'!aT 

3KcnepHMeHT no HJMepeHHIO napaMeTpa npliMoro CP­

HapyweHHll £' I £ s pacnauax Hei1TpaJJbHhiX KaOHOB 

f<!J ~ 27t. 0J15H1 fiOJIHOCTbiO BbinOJJHeHbl 06ll3aTeJJh­

CTBa no noJlroTOBKe 3KcnepuMema. B 1997 roJly npo­

se.ueu nepsbt~i cea11c . CneuuanucTaMH J1CB3 peanH­

Josatt 6hiCTpblH a.nropHTM )leKO.UHpOBKH JlaHHhiX C 

)((HJlKOKpHnTOIJOBOfO Ka.TIOpHMeTpa (.)KKK), HCCJJeJlO­

Ballbl Te~1flepaTyp11bJe JaBHCHMOCHI ero cpeJlHHX Ilhe­

JleCTaJIOB 11 WYMOB. nposepellbl TO'IIIOCTH Ka.TI116pOBKH 

)KKK, H oueHeHa BOJMO)((HOCTb npose)leHHll ero a6co­

JJJOTHoi1 KaJI116pOBKH Jla OCIIOBe onpeJleJiettHll KOOp.UII­

HaT aHTHC'IeT'IHKa Ks. KpoMe Toro, oueue11o 'IIICJJO 

JaperHcTpHposaHHhiX 3a c6poc ycKopHTeJJll Kc H Ks­

Me30HOB, paCna)laiOIUHXCll Ha )lBa HeHTpaJJbHbiX fiHO­

Ha. P a3pa6oTaHbl nporpaMMhi MOHHTOpwposaHHll pa-

6oThi Jlp eii¢OBbiX KaMep H 3apll:lKeHHOrO TpHrrepa BTO­

poro ypOBHll. 

8 XO)le pa60T flO OUeHKe CHCTeMaTH'IeCKHX fiO­

rpewH CTeii B 3KcnepHMeHTe NA-48 o6HapY:lKeHa 

acHMMeTpHll nonauaHHll npO.UYKTOB pacnaua Kc H Ks-

Me3oHos B )KKK. Pa3pa6oTaH naKeT nporpaMM MO.Ue­

nwposaHHll npoue.uypht nonYlJeHHll napaMeTpa npliMO­

ro CP-HapyweHHll JlJill 6hlcTpoii oueHKH BJJHliHHll B03-

MO:lKHhiX CHCTeMaTH'IeCKHX OWH60K. Mo.uepHH3HpOBa­

Hbl HCfi0Jih3yeMhle nporpaMMbl MO)leJJHpOBaHHll 3KCne­

pHMeHTa, a TaK:lKe pa3pa6oTaHa nporpaMMa Bbi.IleJJeHHll 

CHrHaJJOB B 3apll:lKeHHblX H HeHTpanbHblX MO,llaX pac­

nana He iiTpanbHhiX KaOHOB. Ha ocHose aHanH3a 3KC­

nepHMe HTMhHOH HHcpOpMauHH, 3aperHCTpHpOBaHHOH 

B 199 fO.Ily, fiOKa3aHa B03MO:lKHOCTb onpe.ueneHHll 

TeHJop oro ¢opM¢aKTopa B pacnauax Ke3, a TaK:lKe 

H3MepeHa BeJJH'IHHa napaMeTpa HaKJIOHa BeKTOpHOfO 

¢opMcpaKTopa A.+, KOTOpall B npe.uenax oww6oK co-

macyeTcll C Ta6JJH4Hb!M 3HalJeHHeM. DpOBe,lleH aHaJJH3 

pacnau s KL ~ J.lf.lY· 

B aMKax no.uroTOBKH 3KcnepwMeHTa ATLAS H B 

cooTseTCTBHH c o6ll3aTeJJbCTBaMH OJ15B1 H3roTosneHhi 

Me,llHble nOfJIOTHTeJJH H ocyrueCTBJJeHa C60pKa fiOJIHO­

MaCWTa6Horo MO.IlYJill TOpUOBOrO )J(H,llKOaprOHOBOfO 

aupoHHoro KanopwMeTpa. HcnbtTaHHll MexaHH'4eCKHX 

H 3JJeKTpH4eCKHX CBOHCTB B TenJJe n03BOJiliiOT O:lKH­

)laTb Ka'leCTBeHHOH pa60Tbl C03,1laHHOro np1160pa B 

)((H,IlKOaprOHOBOM KpHOCTaTe Ha TeCTOBOM fiYlJKe 

UEPH. npose.ueH aHaJJHJ 3KCnepHMeHTaJJbHbiX .uaH­

HbiX, fi OilYlJeHHbiX .llJill npOTOTHfla MO.IlYJJll aupOHHOfO 

Ka.TIOp MeTpa Ha fiYlJKaX MIOOHOB H 3JJeKTpOHOB YCKO­

pHTeJJll UEPH, KOTOphte noKa3anH, 'ITO pa3pa6o­

TaHHht ii ,lleTeKTOp fiOJIHOCTbiO OTBelJaeT npe.UbliBJJlle­

MbiM K HeMy Tpe6osaHHliM . B '!aCTHOCTH, 3HepreTH-

4eCKOe pa3peweHHe KanOpHMeTpa COOTBeTCTByeT 

50%/ ..fE + 3%. 

B paMKax nporpaMMht uccne.uosaHHll BJJHliHHll 

BOJ,lleH CTBHll HeHTpOHHOfO 06IlYlJeHHll Ha 'IHCTOTY ap­

rOHa 6 htJJa BhinOJJHeHa nepsall ee '!aCTh - Tennhte 

TeCTbl. 0TKalJaHHbiH KOHTeHHep, CO.Uep)J(aiUHH OKOJIO 

700 r BOJibcppaMa, 6biJI fiO)lBeprHyr B03,1leHCTBHIO HeH­

TpOHHOrO fiOTOKa HHTeHCHBHOCTbiO I ,5xl o16 H.lcM
2 

Ha pea KTope HEP-2 JlH<ll . OcTaTO'IHbiH ra3 6htJJ 

11ccneno saH c noMOIUhiO Macc-cneKTpoMeTpa VS-25 

(«BaKyyM-npara»), KOTOpblH n03BOJJlleT H3Mepl1Tb CO­

CTaB r aJa B HHTepsa.ne aTOMHhiX MaCC OT 2 .llO 200. 

J1JMepeHHll nOKaJaJIH, 'ITO 06JJy4eHHe He Bbl3b1BaeT 

H3MeH IIHll CKOpOCTH raJOOT.UeJJeHHll C nosepXHOCTH 

sonh¢pa~ta. Bepxn11~i npeJleJJ 3arpli3HeHHll )((H.IlKOro 

aproH a ~tO)J(eT 6hiTb oueneH Ha ocHose 3TIIX IIJMepe-

IIHH II ypOBJie I 0 4
. fOTOBIITCll o6opy.uosaiiiie .llJill 
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npoBel!eHIUI XOJIOl!HOfO TeCTa - HCCJiel!OBaHH~ 3a­

rp~3HeHH~ )I(Ml!Koro aproHa. Pa3pa6oTaH, c03l!aH H 

HCObiTaH npH60p M~ H3MepeHH~ TeMnepaTypbl. flOKa-

3aHO, 'iTO ljOCTHfHYT~ TO'iHOCTb H3MepeHH~ TeMnepa­

Typbl B 06JiaCTH -100 K COCTaBJI~eT l!OJIH rpal!yCa. 

Pa3pa6oTaHa :meKTpOHH~ cxeMa KOMneHcauH.t pa3-

HHUhi B eMKOCTH C'iHTbiBaiOIUHX 3JieKTp0l!OB )I(MljKOap­

fOHOBOfO al!pOHHOfO KaJIOpHMeTpa. 3Ta CXeMa ~ ilHTC~ 
COCTaBHbiM 3JieMeHTOM uenH 3JieKTpOHHKH C'iHTbiBa­

HH~ HHcpOpMauMM C KaJIOpMMeTpa. 

Pa3pa6oTaHbi 11 peaJIH30BaHbl a BMl!e npo rpaMM 

l!Jl51 38M aJirDpMTMbl nOHCKa 11 BOCCTaHOBJieHM~ xa­

paKTepMCTMK al!pOHHbiX CTpyif, a TaK)I(e BOCCTaHOBJie­

HM~ 3cpcpeKTMBHOH MaCChi W-6o3oHa 111 pacnal!a Ha 

2 cTpyM l!JI~ al!POHHhiX KaJIOpMMeTpoa ycTa HOBKM 

ATLAS . 

Co3l!aH npoTOTMn l!eTeKTopa nepexol!Horo M3JIY­

'ieH1151 - TpeKepa ycTaHOBKM ATLAS, Ha KOTopoM 

BbiOOJIHeHbl TepMoMeTpM'ieCKMe MCCJiel!OBaHM~. P a3pa-

6oTaH OpHrHHaJibHbiH MeTOll MHTerpaJibHOfO . H3Mepe­

H11~ np~MI13Hbl Tpy6oK l!eTeKTOpa. flpoBel!eHbl 06Jiy­

'ieHM~ npoTOTMna Ha TeCTOBOM ny..Ke UEPH. 

B paMKax nol!rOTOBKM 3KcnepMMeHTa C M S ae­

JIMCb MCCJieljOBaH1151 xapaKTepMCTMK KaK OTlleJibHbiX 

l!eTeKTOpOB, BXOll~lUMX B COCTaB ycTaHOBKM, TaK 11 MX 

COBMeCTHOH pa60Tbl B ycJIOBM~X, 6JIM3KMX K peaJi bHO­

MY 3KcnepMMeHTy. CymecTBeHHbiM 3JieMeHTOM l!eTeK­

Topa ~MS ~BJI~eTC~ nepel!H~~ 'iaCTb ycTaHOBKM 

(Endcap), OTBeTCTBeHHOCTb 3a C03l!aHMe KOTOpOH He­

CeT 0115Uf a paMKax KOJIJia6opauMH PoccMM 11 cTpaH­

y..acTHMU 0115111 (RDMS) . .Urr~ Topuosoii 'iaCTM CMS 

B Ka'ieCTBe MIOOHHOfO l!eTeKTOpa 6hiJII1 npel!JIO)I(eHbl 

CTpMnOBble KaMepbl C KaTOl!HbiM C'iMTbiBaHMeM ( C SC). 

flOJIHOMaCWTa6HbiH npOTOTMn TaKOH KaMepbl 113fO­

TOBJieH 11 MCnbiTaH np11 06Jiy..eHMI1 KOCMM'ieCKM MM rry­

'iaMH 11 nOl!fOTOBJieH M~ MCnbiTaHMH B ny..KaX ycKO­

pHTeJI~ UEPH [4]. AHaJIM3 3KcnepMMeHTaJibHbi X l!aH­

HbiX 11 pe3yJibTaTOB MOl!eJIMpOBaH1151 n03BOJIMJI 113Y411Tb 

COTPYJ{HJiqECTBO C DESY 

,Uy6HeHCK~ rpynna BHeCJia 3Ha'iMTeJibHbiH BKJiall 

a norry..eHHe nepabiX pe3yJihTaToB KOJIJia6op auMM 

HERMES no HeiiTpOHHOH cTpyKTypHoii cpyHKU MM 87 
(5). E10 6hiJI npel!JIO)I(eH 11 pa3BMT HOBbiH MeTOll Bbine­

JieHM~ CnHHOBbiX aCMMMeTpHH 11 cnMH-3aBMC SI IUHX 

CTPYKTYPHhiX cpyHKUMH 111 l!aHHbiX no norr~pH 3o aan­

HbiM JienTOH-HYKJIOHHbiM Ce'ieHH~M. ,llJI~ nepBOHa-

4aJibHOfO allaJIH3a 6hiJIH HCnOJib30Ballbl l!allllbl e , IIO­

Jiy4eHHble B 1995 fOlly Ha fiOJIS!pH 30BamiOH M HWe­

HM 
3
He na HaKomneJibiiOM KOJibUe HERA . floc11e 

OT6opa C06biTHH H KHtleMaTH4eCKHX o6pe3a iiHH 
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B03M0)1(H0CTb MCnOJib30BaHM~ B TpMrrepe nepBOfO 

ypOBH~ j,!HcpOpMaUMM C CSC 11 onpel!eJIMTb Tpe6oaa­

HI1~ K pa3pa6oTKe TpMrrepHoi1 3JieKTpOHMKM. Ha 

OCHOBe 3TOfO aHaJIM3a 6h1Jl npellJIO)I(eH UHcppOBOH aJI­

ropMTM Haxo)l(neHM~ ueHTpa KJiacTepa 11 pa3pa6oTaH 

npOTOTMn CXeMbl, n03BOJI~IOIUeH ero peaJIM30BaTb. 

,UJI~ ycTaHOBKM CMS npoBel!eHo MOl!eiiMpoaaHMe 

npoueCCOB, B KOTOpblX o6pa3yeTCSI Ol!MH )l(eCTKMH 

cpoTOH c 6oJibWMM nonepe'iHbiM MMnyJibCOM H o.uHa 

CTpy~ al!pOHOB. 11ccJieljOBaHbl BOnpOCbl 6aJiaHCa 

MMnyrrhCHbiX xapaKTepMCTMK cTpyH 11 cpoTOHa. Onpe­

l!eJieH BKJiall cpoHOBbiX npoueccoa, 11 ccpopMyrrMpoaa­

Hbl KpMTepMM OT60pa C06biTMH. ,llaHbl OUeHKM Ha Bpe­

M~ Ha6opa CTaTMCTMKH, n03BOJI~IOIUeH MCnOJib30BaTb 

3TH C06biTI1~ l!Jl~ KaJIM6pOBKI1 al!pOHHOfO KaJIOpMMeT­

pa. 113y..eHa B03M0)1(H0CTb MCnOJib30BaHM~ .UJI~ 3TOH 

)l(e ueJIH npouecca c o6pa3oaauMeM MIOOHHOH napbl OT 

pacnal!a Z-6o3oHa a o.uHocTpyi1HhiX co6biTH~x . obiJI 

TaK)I(e paccMoTpeH noTeHUHaJI ycTaHOBKH CMS .urr~ 

cpH3H'ieCKMX MCCJie.UOBaHHH C T~)l(eJibiMH HOHaMH. 

Ha'iaThi TeXHH'ieCKHe npopa6oTKM npoeKTa 11 no.u­

roTOBKa Hoaoro 3KcnepHMeHTa COMPASS (NA-58) 

nO 113Y4eHMIO 11HKJII03HBHbiX H nOIIYJ1HKJII03HBHblX 

npoueccoa a my6oKOHeynpyroM pacceSIHMH MIOOHOB 

Ha noJI~p1130BaHHOH MMWeHH, OC06eHHO B TOH 4aCTH 

npeilJIO)I(eHH~, KOTOp~ OTHOCMTC~ K H3MepeHHSIM 

BKJialla miOOHOB a cmtH HYKJIOHa, a TaK)I(e perncTpa­

UHM A-mnepoHOB c uenbiO npoaepKH non~pH3aUHH 

CTpaHHOfO KBapKOBOfO MOp~ B HYKJIOHe. ,llJISI 3KCne­

pHMeHTa COMPASS a 0115111 6yllyr coJ.uasaTbCSI all­

poHHbiH KaJIOpMMeTp TMna C3HJ1BH4 CUHtiTHJIJISITOp -

)l(eJie30 H MIOOHHbiH cpHJibTp Ha OCIIOBe nponopUHO­

HaJibHbiX Tpy6oK. Ha TeCTOBOM ny..Ke UEPH ycnewHo 

npoae.ueHO HCnbiTaHHe MO.UyJieH allpOHHOfO KaJIOpH­

MeTpa. OcymecTBJieuo nonuoe Mo.uerrHpoaarme MIOOH­

HbiX CTaHUHH, n03BOJIHBWee OnTHMH3HpOBaTb KOHCT­

pyKUHIO MIOOHHOfO cpHJibTpa. 

(Q 2 > I (f3B/c)
2

, w2 > 4 (f3B/c)
2 

H y < 0,85) B 

aHaJIH3e acHMMeTpHH y..acTBOBaJio oKono 2, 7x I 06 
co-

6hiTHi1 . PeJyJihTaTbl noKa3aJtbl na pHc . 3 . .Un~ nepaoro 

MOMe~ITa CTpyKTypHOH cpyHKUHH 87 noJiy4ella OUeiiKa 

r7 = - 0,03 7 ± 0,013 (stat.) ± 0,005 (syst.) ± 

± 0,006 (extrapol). 

C IIOMOIUbiO IIOBOI'O MeTana H3BJie<JeiiHH aCHMMeTpHH 

H3y4ellbl TaK;Ke CHCTeMaTH<JeCKHe ll eO IIpeneJieJIIIOCTH 

a A7. floKaJano , 'ITO CHCTeMaTH4ec Kue 3cpcpeKTbl, 

o6yCJIOBJiellllble HeCTa6HJibiiOCTLIO MepTilOfO BpeMeHH 



TOnm KaJIOpHMeTpa ( «C3HL(BH'I» Me,Lib - CUHHTHJI­

fl.SITOp); 
- Bbi6paHa H nposepeHa B n03HTpOHHOM n y<tKe CHH­

XpOTpOHa DESY cncTeMa C<tHThiBaHHji ,LiaHHhiX Ka­

nopnMeTpa; 

.UPYrHE 3KCllEPHMEHTbl 

ITo.LirOTOBJieH TeXHH<teCKHH npoeKT Mex aHH<tec­

KHX H onTH<tecKHX yJJIOB Topuosoro 3JieKTpoMarnuT­

Horo KaJiopnMeTpa EEMC ,LieTeKTopa STAR .LIJl ji 3KC­

nepHMeHTOB Ha nOJijipHJOBaHHhiX ny<tKaX n p OTOHOB 

KOJIJiaii.Liepa RHIC (ClllA). ITpe.LIJIO)I(eHo H CKOHCT­

pywposaHo HeCKOJlhKO MO.LIHcpHKaUHH CHCTeMbl Kpen­

JieHHji 30°-MO.LIYJiji, y<tHThiBaiOIUeH TaK HaJhi BaeMyJO 

«npoMe)l(yTO<tHYJO nJIHTy». Pa3pa6oTaHhi Map wpyThi 

CBeTOBOJIOKOHHhiX JIHHHH BO BHyTpeHHHX H BHelliHHX 

<taCTj!X 30°-MO.LIYJiji . ITpe.LIJIO)I(eHa H ucnhiTaHa 6onee 

3cpcpeKTHBH~ CHCTeMa OnTH'IeCKOro C'IHTbiBaHHji o6-

pa3a .LIJlji CUHHTHJIJij!UHOHHhiX nnacTHH EEMC. ITpose­

.LieH pji.LI MoHTe-Kapno Bhi'IHCJieHHH c ueJihiO HJy<te­

HHji napaMeTpOB H OTKJIHKa npOeKTHpyeMOro KaJIO­

pHMeTpa. 

L{Jijj HCCJie,LIOBaHHH no cpH3HKe HeHTpHHO MaJihiX 

3HeprHH Ha cneKTpOCKOnH<teCKOM ,LieTeKTOpe BhiCOKOH 

pa.LIHd'aKTHBHOH <tHCTOThi BOREXINO (no.LIJeMH~ 

Jia6opaTopm1 B rpaH Cacco, 11TaJIHjj) B no,Lir OTOBH­

TeJlbHOH cpa3e 3KcnepnMeHTa 6biJI coJ.LiaH I : 100 Tpex­

MepHhiH npoTOTHn ycTaHOBKH . Ha HeM nposepj!JIOCh 

PA3BHTHE L{ETEKTOPOB 

C y<teTOM 06ji3aTeJibCTB 0115111 no C03,LiaHHIO 

npenJIHBHesoro neTeKTopa ycTaHOBKH CMS B JICB3 

(COBMeCTHO C 3eJieHOrpa.LIOM) pa3pa6oTaHbJ p a3JIH'I­

Hble TOnOJIOrHH CTpHOOBbiX KpeMHHeBbiX ,lleTeKTOpOB 

.llJiji pa.LIHaUHOHHhiX uccne.uosaHHH H Bhi6opa onTH­

MaJihHOH KOHCTPYKUHH. l13rOTOBJieHhi nOJIHOMac wTa6-

Hhie KpeMHHeBbie .UeTeKTOpbl (6Qx6Q MM
2) B Tp ex Ba­

pHaHTaX : p+-cTpHnOBhie .ueTeKTOphi (2 sapnaHTa), n+­

cTpHnOBhie .ueTeKTOphi. ITpose.ueHhi pa.LIHaUHOHHbie 

HCCJie.UOBaHHji .llByx BapHaHTOB .UeTeKTOpOB: p +-CTpH­

nbi Ha JIHUeBOH CTOpOHe H cnJIOWHOH OMH'IeCKHH n+­

KOHTaKT C o6paTHOH CTOpOHbi; p+-CTpHnhi Ha JI HUeBOH 

CTOpOHe H OMH'IeCKHH n+-KOHTaKT C o6paTHOH CTOpO­

Hbl, oKpy)l(eHHhiH oxpaHHbiMH KOJihUaMH . ITon y<teH­

Hhie pe3yJibTaThi noKa3biBaJOT pa6oTocnoco6 HoCTb 

TaKHX .UeTeKTOpOB nOCJie 06Jiy<teHHji 6biCTpblMH HeHT­

pOHaMH <I> = I ,4·1014 
cM-

2 (pa.nuaunoHH~ HarpyJKa 
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- H3fOTOBJieHhl H onpo60BaHhl B Ka<teCTBe ycTpOHCTB 

C'beMa .UaHHhiX CO CUHHTHJIJljiTOpOB KaiiOpHMeTpa 

MeJIKOCeTO'IHbie MarHHTOYCTOH'IHBbie cpOTOYMHO­

)I(HTeJIH . 

Ka<teCTBO pa.LIHOHYKJIH.UHOH O<tHCTKH MaTepuanos H 

)I(H.llKOrO CUHHTHJIJljiTOpa. Coopy)l(eHa CHCTeMa pe­

rHCTpaUHH KOCMH'IeCKHX MIOOHOB BbiCOKOH :meprnH H 

Bhipa6oTaHa cncTeMa JanpeTa Tpnrrepa. nhiJIO npo­

.llOJI)I(eHo H3y<teHne cTpyKTYPhi cpoHa H ero HCTO<tHH­

KOB. Pa3pa6oTaHhi MeTO.llhi H CTpaTerHji Y.LiaJieHHji pa­

.uuoaKTHBHhiX npHMeCeH, JaBHCjilUHX OT cpH3H<teCKOH 

H XHMH'IeCKOH cpopMbl npHMeceii: 3KCTpaKUHji BO.UOH, 

BaKyyMH~ .LIHCTHJIJijiUHji, npHMeHeHHe HOH006MeH­

HhiX npoUeCCOB, l1Hcpcpy3HH H MHKpOcpHIIbTpaUHH. 

OcymecTBJieHa aJibcpa-6eTa-.uncKpHMHHauuji H MIOOH­

H~ HL(eHTHcpHKaUHji . B pe3yJibTaTe .uocTHrnyTa o<teHh 

BhiCOK~ CTeneHh pa.LIHOHYKJIH.UHOH <tHCTOTbi )I(H.llKOro 

CUHHTHJIJljiTOpa. <l>OHOB~ CKOpOCTb C'leTa B 06JiaCTH 

0,2+0,8 M3B COCTaBJijieT I o-3 
co6biTHi1/.ueHbiKr CUHH­

THJIJljiTOpa. Ha<taTa pa3pa60TKa CHCTeMbl c6opa .UaH­

HbiX. COJ.UaHa CHCTeMa HCnbiTaHHH H KaJIH6pOBOK 

6omwux PMT Ha 128 cpoToyMHO)I(HTeJieii o.uHospe· 

MeHHO. Pa3pa6oTaH nposepeHHbiH Ha CTeH.ae MeTO.ll 

KaJIH6pOBKH 3HepreTH'IeCKOH WKaJibl C TO'IHOCTbiO I %. 

no 6hiCTpbiM Hei1TpOHaM, pasH~ I 0 ro.aaM 3Kcnnya­

Tauuu s ycnoBHj!X CMS) . 

l13fOTOBJieHa MeXaHHKa npOTOTHna npe,llJIHBHeBO­

ro .ueTeKTOpa .UJiji CMS. Co3.aaHa TexHonorHji c6opKH 

MHKpOMO.UyneH .aeTeKTOpOB, BKJIIO'IaiOIU~ CJie.UyJOIUHe 

OCHOBHbie onepaUHH: n03HUHOHHpOBaJ-1He H CKJieHKY 

cepe6pjiHOH nacTOii KpeMHHesoro .ueTeKTopa Ha Kepa­

MH<tecKyJO ne<taTHYJO nnaTy; YIIbTpa3syKosyJO pa3sapKy 

CTpHnOB .UeTeKTOpa Ha ne<taTHYIO nJiaTy aJIIOMHHHeBOH 

npOBOJIOKOH .UHaMeTpOM 27 MKM; TO'IHOe (50 MKM) 

n03HUHOHHpOBaHHe KpeMHHeBOfO .UeTeKTOpa C ne4aT­

HOH nJiaTOH Ha aJIIOMHHHeBOH fiO.ll.Liep)I(Ke; KOHTpOIIb 

cTaTH4eCKHX napaMeTpos .aeTeKTOpa B npouecce c6op­

KH . B TexHOJIOfH4eCKOH na6opaTopHH JICB3 H3fOTOB­

JieHbl OllbiTIIble .UeTeKTOpbl H3 BbiCOKOOMIIOfO KpeMHHll 

n-THna flO fiJia~IapHOH TeXHOJIOfHH, BKJIIO'IaJOWeH CJie­

.llYIOIUHe OCHOBHbie npOUeCCbl : TepMH4eCKOe BblpaWH­

BaHHe nneHKH Si02, cpoTOJIHTorpacpHIO, HOIIHYJO HM-
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RATE(kHz/ strip) 

P11c.S. 0THOCI1TenbHaJI BepOJITHOCTb peKOHCTpyKU1111 MIOOHa 

np11 cpa6aTbiBaHI111 4 113 6 cnoes KaMep (4/6) 11 oTKnoHe­

HI1JIX s npeLlenax ± 300 MKM KaK !IJYHKUI1JI Jarpy3K11 

'!aCT11UaMI1 B eL111HI1UaX fu/cTp11n 

nnaHTaUI-110 110HOB 6opa (B +) 11 ¢oc¢opa (P +), Hanbi­

JJeHI1e MeTaJJJII1'1eCKI1X nJJeHOK (AJ) . 3HepreTI1'1eCKOe 

pa3peweHI1e OrJbiTHbiX J]eTeKTOpOB np11 113MepeHI111 OT 

11CTO'IHI1Ka 
241 

Am (5,485 M38) cocTaBJJJieT np11MepHo 

30 K38 . 

PaJpa6oTaH 11 113fOTOBJJeH noJJHOMacwTa6HbiH 6-

CJJOHHbiH npOTOTI1n KaMepbl C K2TO,llHbiM C'IHTbiB2· 

HHeM MJOOHHOH CTaHU1111 ME Ill 3Kcnep11MeHTa CMS. 

8 OTJII1'111e OT COJJ]aHHbiX paHee, J]aHHbiH npOTOTI1rJ 

11MeeT MeHbWee KOJJI1'1eCTBO CTp11r10B B CJJOe (64 BMe­

CTO 80), a CaMI1 CTp11rlbl CrJJJOWHbJe, 6e3 J]eJJeHI1JI Ha 

C'II1TbJBaJOLU11e 11 nnasaJOLU11e. OpoTOTI1n 11MeeT cpopMy 

TpaneU1111 C J]JII1HOH 60JJbWeH CTOpOHbl -800 MM, 

MeHbWeH -390 MM 11 BbJCOTOH -1600 MM. 0rJJI1'111-

TeJJbHOH OC06eHHOCTbiO npOTOTI1na JIBJJJieTCJI TaJOKe 

TO, 'ITO caMI1 CTp11nbJ npeUI13110HHOfO KaTOJ]a 113fOTOB­

JJeHbl C rJOMOLUbiO aJJMaJHOfO J]11CKa Ha ycTpOHCTBe, 

pa3pa6oTaHHOM B JlCB3. OpoTOTI1n 6bJJJ ocHaLUeH 

3JJeKTpOHI1KOH C'li1TbiBaHI1JI, pa3pa6oTaHHOH 11 113fO­

TOBJJeHJIOH B JlC83 0115111 Ha OCHOBe CXeM C 60JJb­

WOH I1HTerpau11eii, nocTaBJJJieMbJX HU <l>l.JB3 

(M11HCK) . 11cnbiTaiii1JI npOTOTI11la 6bJJJI1 npoBeJ]eHbl B 

UEPH B MarHI1THOM none Ha nY1.JKe c 11HTeHCI1BHO­

CTbJO no 500 KfulcTp11n 11 11a GIF (Gamma Irradiation 

Facility) np11 cpoHosoii 3arpy3Ke no 2·106 y/cM 2. 11c­

llbJTaHI1JI rJOKa3aJJI1 BbJCOKYJO 3cpcpeKTI1BHOCTb perHCT­

paU1111 TpeKos ni10IIOB (p11c .5) . Op11 cpoiiOBbJX ycJJO­

BI1JIX, cOOTBeTCTBYJOJUI1X LHC. Ha6JJJOJlaeTCJI HeJHa'!u­

TeJJbHOe yxy.uweHI1e npocTpaiiCTBeiiHOro 11 speMemJo­

ro (p11c.6) pa3peweu11ii npoTOTI1na, ocuameHHoro Ho­

soi1 3JieKTp01111KOH. 
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ABSORPTION FACTOR 

P11c.6. Ysen11'!eH11e W11p11Hbi speMeHHoro pacnpeLleneHI1JI B 

CflY'Jal! X 1 113 6 (1/6), 2 113 6 (2/6) 11 4 113 6 (4/6) cpa6aTbi­

saHI1H 

B JlCB3 BbJnOJJHeHbi ocHOBHhie pa6oTbi no co­

JJlaHI1 JO ,lleTeKTOpa nepeXO,llHOrO H3Jiy'leHHJI -- Tpe­

Kepa y cTaHOBKI1 ATLAS [7]. PaJpa6oTaH 11 11JfOTOB­

JJeH rJ OJJHOMaCWTa6HbiH npOTOTI1rJ MOJlY.TIJI J]eT,KTOpa, 

npoBeJ]eHbl TepMOMeTp11'leCKI1e 113MepeHI1JI 11 11CCJJeJ]O­

BaHI1JI Ha TeCTOBOM nY1.JKe UEPH. OposepeH np11HUI1n 

raJoB ro oxna.lK.UeHI1JI MO.UYJJJI TRT. PeJyJJbTaTbJ 11JMe­

peHI1H rJOKa3aJJI1 He06XO.U11MOCTb np11HY.UI1TeJJbHOro 

OXJJa.lK.UeHI1JI .UeTeKTOpa .!lJIJI CHJITI1JI ero pa.u11aU110HHO­

rO Harpesa. Op11 TeMnepaType OXJJa.lK.UaJOmero aJoTa 

I9°C c o CKopocTbJO npo.uysa 90 n/MI1H o6ecne'li1BaeT­

CJI Te nepaTypHbiH pa36poc B npOTOTI1ne B .U11anaJOHe 

)]0 l5° C. 3aMeHa aJOTa ymeKI1CJJbJM raJOM nOJBOJJJieT 

yMeHbW 11Tb npO.UYB Ha J9o/o . 

B paMKax no.uroTOBKI1 ycTaHOBKI1 ATLAS TaK.lKe 

11CCJJe)lOBaJJI1Cb npOCTpaHCTBeHHbie xapaKTep11CTI1KI1 

.UeTeKTOpa Ha OCHOBe straw C K2TO,llHbiM C'IHTbl82· 

HHeM [8]. OoKaJaHo, 'ITO npocTpaHCTBeHHoe pa3pe­

weHI1e cocTaBJJJieT 70+90 MKM. Op11 3TOM 11CnoJJb­

JOBaJJHCb 6biCTpbie TOKOBbie npe.UyC11JII1TeJJI1. 

PemcTp11pOBaJJI1Cb y-KBaHTbJ OT 11CTO'IHI1Ka Fe-55 . .Ue­

TeKTop 11MeeT XOpOWYJO npocTpaHCTBeHHYJO JJI1HeH­

HOCTb 11 O.UHOpO.UHOCTb. 00Jl06Hbie J]eTeKTOpbl MOryT 

11CilOJJ b30BaTbCJI KaK BbJCOKOTO'lHbie B 3KCnep11MeHTax 

Ha ycKop11TeJJJIX, a TaK.lKe KaK .ueTeKTOpbl 11Jo6pa.lKe­

HI1JI n p 11 npose.ueHI111 .upymx 11ccne.uosaH11H JI.UepHo­

cp11311 '1eCKI1M11 MeTonaMI1. OoKaJaHo, 'ITO straw JlJJI1-

IIOH n o 3,5 M 11 .U11aMeTpoM no I 0 MM MO.lKHO 11CnOJJb­

JosaTb s Ka'lecTse TpeKosoro neTeKTopa, uanp11Mep, s 

ycTaH OBKe COMPASS. 
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YCKOPHTEITbHA~TEMATHKA 

B paMKax coTpyJlHH'·IeCTBa DESY - 0.115111 no 

npoeKTY TESLA cneuHanHCTbl J1CB3 aKTHBHO }"'aCT­

syJOT B HCne}lOBaHH51X nO tPH3HKe nHHeHHbiX KOn naH­

JlepOB H na3epOB Ha CB060JlHbiX 3neKTpOHaX (J1C 3 ), B 

pa3pa60TKaX KOMnOHeHT yCKOpHTen51, 3neKTpOHHKH H 

npH60pOB [9). L{eTaJlbHO npopa6oTaHbl KOHUenryanb­

HbJe npoeKTbl J1C3 peHTreHOBCK0£'0 }lHanaJOHa, a TaK­

)Ke o6naCTH BTOpH'-IHbiX "('(- H ye-B3aHMO}leHCTBHH L{n51 

ycKopHTen51 TESLA Test Facility Hccne}loBaHbJ n apa­

MeTpbl J1C3, a TaK)Ke paCC'IHTaH H CKOHCTpyHp OBaH 

KOMnpeccop cryCTKOB 'laCTHU. 113}"--eHa JlHHaMH'IeCKa51 

anepTypa HaKonHTenbHoro KOnbua HERA-e. 

Pa6oTbJ no JIC3 MHJIJJHMeTpoooro JlHana Joua 

[ 1 0] Jln51 nHHeHHblX KOnnai1JlepoB BeJlYTC51 B JlBYX OC­

HOBHbiX HanpaBneHH51X: 

- pa3pa6oTKa HCTO'IHHKOB Bl.f-nHTaHH51 BbJ COKO­

rp3JlHeHTHbJX ycKOp5110IUHX cTpyKTyp 3neKTpOH­

noJHTpOHHbJX KOnnai1JlepOB, 

- pa3pa6oTKa rpynnHposaTen51 Jlpai1sepHoro n }"'Ka 

KOnnai1Jlepa H CHCTeM }lHarHOCTHKH CrpynnHpOBaH­

HOfO n}"'Ka. 

CosMecTHO c 110<1> PAH (HH)KHHH HosropoJl) 

npOJlOn)KaJIHCb Hccne}loBaHH51 J1C3-reHepaTop a c 

6p3rro8CKHM pe3oHaTopoM. B 3KcnepHMeHTax Ha 6aJe 

flHHeHH<) ro HHJlYKUHOHHOro ycKOpHTen51 J111Y-3000 

(0,8 M3B; 200 A; 200 He) Ha 'lacTOTe 31 ITu 6bJn 

JlOCTHrHYT KOL{ 26%, peKopJlHbJH Jlfl51 J1C3-reHep aTo­

po8. 0oKa3aHa 803MO)KHOCTb peanH3aUHH 0JlHOMOJl0-

80f0 HflH MHOfOMOJl080f'O pe)KHMOB reHepaUHH 8 3a8H­

CHMOCTH OT Jl06pOTHOCTH pe30HaTopa. illHp HHa 

cneKTpa H3fl}"'eHH51 TaKOfO reHepaTOpa 8 0JlHOMO}l0-

80M pe)KHMe n0380n51eT Hcnonb308aTb ero Jln51 JanHT­

KH 8bJCOKOrp3JlHeHTHbJX ycKop5110IUHX CTPYKTYP KOn­

nai1Jlepo8. 0po8e}leHa MOJlepHH3aUH51 MOJlyn51TOp08 

nep80H CeKUH11 nHHeHHOfO HHJlYKUHOHHOfO yC KOpH­

Ten51 J1Y3K-2 (3 M3B, 700 A , 70 He), 8 peJym TaTe 

'lero 6bJn 3Ha'IHTenbHO CHH)KeH 3HepreTH'IeCKi1H pa3-

6poc 8 n}"'Ke. CosMeCTHO c 110<1> PAH pa3pa6oTaH H 

H3rOT08neH npHHUHnHaJibHO H08bJH YJen 880Jla C 84-

MOIUHOCTH }ln51 J1C3-yCHflHTen51, OCH08aHHbiH Ha 3tP­

tt>eKTe MynbTHnnHKaUHH 80nH08bJX n}"'K08. I13Mepe­

HH51 nOJlT8epJlHnH 8biCOKYJO (JlO 85%) 3tPtPeKTH8HOCTb 

880Jla MOIUHOCTH 8 KaHan . Pa3pa6oTaH H H3fOT08neH 

yJen OnTH'IeCKOH JlHarHOCTHKH crpynnHp08aHHOf0 

3fleKTpOHHOfO n}"'Ka J1C3. . 

8 XOJle HCCfleJl08aHHH OJlHO'IaCTH'IHblX pe30 HaH­

C08 8 HaKOnHTefl51X C HH3K03MHTTaHCHOH MarHHTHOH 

omHKOH (LEP2, HERA-e) 6bJnO }laHo TeopeTH'I ec Koe 

06b51CHeHHe CnOHTaHHbiM 8CnnecKaM noTepb 'laCTH U H 

y8eflH'IeHI110 8epT11KaJlbHOrO 3MHTTaHCa ny4K08, Ha-

6nJO}la8WHMC51 Ha ycKOpHTene LEP. OpeJlflO)J(eJJbl cno­

co6bJ ycTpaueHH51 noTepb 11 yMeHbWeHH51 8epTHKanb­

Horo 3MHTTaJJca 8 y c KopHTene LEP c I 08/90 o nTH-
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KOH [11] . TeopeTH'IeCKI1 o6Hap~eHa 803MO)KHOCTb 

p3JlHaUI10HHOH pacKa'IKH npoJlOflbHbJX Kone6aHHH 

'laCTI1U, 3aX8a'leHHblX 8 «OCTpOBa» 6eTaTpOHHOfO 

pe30HaHCa (p3Jl11aUHOHHa51 6eTa-CI1HXpOTpOHHa51 

HeycTOH4H80CTb) [ 12] . AHanH3 noKaJan, 'ITO 8 ycKO­

pHTene LEP JlaHHa51 HeycTOH'IH80CTb He HMeeT Mecn, 

HO OHa MO)KeT npeJlCTa8n51Tb OnaCHOCTb 8 3fleKTpOH­

HbiX HaKOnHTefl51X Ha MeHblUHe 3HeprHH, TaKI1X, KaK 

Tay-'1apM-ti>a6pHKa. 11ccne}l08aHa 0JlHO'IaCTI1'1Ha51 yc­

TOH'IH80CTb 8 MO}lepH113Hp08aHHOH MarHHTHOH CTpyK­

Type ycKOpHTen51 HERA-e [13]. OoKaJaHO, 'ITO npH 

8bl6paHHOH Ha MOMeHT HCcne}l08aHH51 pa6o'leH TO'IKe 

Jli1HaMH'IeCKa51 anepTypa orpaHH'IeHa CI1HXp06eTaT­

pOHHbiMH pe30HaHCaMH, 11 }laHbl peKOMeH}laUHH no 

8bJ6opy Jlpyroi1 pa6o'lei1 TO'IKH . 

B npouecce pa3pa6oTKH 3neMeHT08 6yJlyiUHX ni1-

HeHHbJX KOnnaHJlep08 11 3JlpOHHbiX yCKOpHTeneH pa3-

811Ta MaTeMaTH'IeCKI1 CTpOra51 TeOp1151 KOrepeHTHbiX 

CHHXpo6eTaTpOHHbiX KOne6aHHH 8 CTaJlKH8aJOIU11XC51 

n}"'KaX, n0380fl51101Ua51, B 'laCTHOCTH, 11CCfle}l08aTb 

8flH51HHe Me)Kn}"'K080f0 B3ai1MO}leHCT81151 Ha yCTOH'IH-

80CTb C8513aHHbiX KOne6aHHH «fOfl08a- X80CT>> . L{aH­

HbiH 80npoc npeJlcTa8n51eT HHTepec KaK Jln51 Hccne}lo-

8aHHH Ha e+e--tt>a6pHKe, TaK H Ha 60flbWI1X allpOHHbiX 

KOnnai1JlepaX. 00Ka3aHO, 'ITO Me)J(n}"'K080e 83ai1MO­

}leHCT811e 8 Tay-4apM-ti>a6p11Ke C MOHOXpOMaTH3aUHeH 

no 3HeprHH np1180Jli1T K HeyCTOH4H80CTI1 KOne6aHHH 

«rono8a - X80CT>> 8 cn}"'ae 6onbWHX npoMaweK n}"'­

K08 8 TO'IKe 8CTpe411. 

B paMKax Hccne}lo8aHHH no npHMeHeHHJO C8epx­

npo80Jli1MOCTI1 8 flHHeHHbiX KOnnaH}lepaX 11 aJlpOHHbiX 

ycKopHTemix 8 J1C83 8eJlYTC51 pa60TbJ no co8epweu­

CT808aHHJO napaMeTp08 pa604ero Cfl051 CBepxnpOBO• 

.llJIIllHX peJonaTopou Nb/Cu [14]. Pa3pa6oTaH, 113ro­

T08neH 11 CMOHT11p08aH Ha 8aKYYMHOH KaMepe MarHeT­

pOH nnaHapHOfO THna C MHWeHbJO 113 Hl1061151 }ll1aMeT­

)JUM 95 MM Jlfl51 pa6oT no c03JlaHHJO c8epxnpo80il51IUHX 

(CO) nneHOK NbN MeTOJlOM peaKTI18Horo uanbJneHH51. 

0po8e.UeH TeopeTI14eCKI1H aHaJII13 aMnnHTYJliiOH 3a811-

CI1MOCTI1 no8epxHOCTHoro conpoTH8neHH51 NbCu­

C8epxnp080Jl51IU11X pe30HaTopo8 (COP) . OpeJlflO)KeHO 

06b51CHeHHe HeK8a}lpaTH4HbiX fiOTepb 8 pe30HaTOpax C 

pa6o4HM cnoeM 8 811Jle nneHKH C8epxnpo80JlHHKa 8TO­

poro po.ua, OCH08aHHOe Ha npOHI1KH08eHI111 tPflJOK­

C011Jl08 8 pa6o411H cnoi1 np11 npe8bJWeHI111 aMnnHTY­

JlOH MarHHTHoro 84-non51 nep8oro KpHTHYecKoro 

non51 C8epxnpo80LlHHKa. PacC4HTaHHOe no H38eCTJJbiM 

3KCnepHMeJJTaJlbllbiM pe3ynbTaTaM 8peM51 np01111KH0-

8eHI151 tPflJOKCOHJl08 OKa3bJ8aeTC51 MHOfO MeJJbWe ne­

p110Jla 84-non51 . 0oHH311Tb JJeK8aJlpanJ4JJbJe noTepH 

MO)KHO, 3a3KpaH11p08a8 CnP OT 8HeWIWX MantHTIIbiX 

non eii. 8 3TOM nnaue ua116onee 3tPtPeKTI1811biM pewe­

HHeM 518n51eTC51 C03JlaJJHe 3KpatmpYJOIUeH Cn-nneJJKI1 



Henocpe.ucTBeHHO Ha peJOHaTope c nocne.uyJOlllHM Ha­

HeceHHeM pa6o'lero CJJO.SI in-situ, T.e. B O.llHOM TeXHO­

JJOn!'!eCKOM UHKne. 

L{n.SI BblflOJJHeHH.SI 06.SIJaTeJJbCTB 01-UJI1 no cpOpMH­

posaHHIO CTPYKTYPbi ycKopwTen.SI LHC B JICB3 pa3-

pa6aTbiBaJOTC.SI H COJ)laJOTC.SI :meKTpOCTaTH'!eCKHe KH­

Kepbl H MOlllHbJe 111HpOKOnOJJOCHbJe YCHJJHTeJJH )lJJ.SI 

cwcTeM&I no.uasneHH.SI nonepe'!HbiX KorepeHTHbiX KO­

ne6aHHH [15]. llpe.uno:lKeHa MexaHH'!eCKa.SI KOHCTPYK­

UH.SI KHKepa, o6ecne'IHBaJOllla.SI aBTOMaTH'!eCKOe Bbl­

paBHHBaHHe H UeHTpHpOBaHHe nnaCTHH TOJJKaTeJJ.SI 

OTHOCHTeJJbHO OCH KaMepbi. Be.UYTC.SI HCCJJe)lOBaHH.SI 

ycTpOHCTBa C TO'IKH 3peHH.SI BaKyyMa, HMne)laHCa H 

.upymx cneuwcpH'!eCKHX Tpe6osaHHH. )l,n.SI peanwJaUHH 

MOlllHOrO lliHpOKOflOJJOCHOrO yCHJJHTen.SI 6bJJJO npe.u­

JJO:lKeHO )lBa CXeMOTeXHH'!eCKHX BapHaHTa. llepBbiH 

(6aJOBbiH) OCHOBaH Ha Tpa)lHUHOHHOM lliHpOKOnOJJOC­

HOM ycHJJHTe,1e Knacca AB. BTopoii (an&TepHaTHB­

HbiH) HCflOJJbJyeT opHrHHaJJbHYIO pa3pa6oTKy KaCKO.Il­

HOH cxeMbi c napannen&HbiM ynpasneHHeM. 06a sa­

pHaHTa pacc'!HTaHbi c Hcnon&JoBaHHeM PSpice (Ha 

OCHOBe CfleUHaJJbHO C03)laHHbiX MO)leneii peanbHbiX 

saKyyMHbiX naMn) H Hccne.uosaHbl Ha cneuHan&HOM 

cTeH.ue npH MOlllHOCTH .uo 2 KBT. lloKaJaHbi npeHMY­

mecTsa KaCKO.IlHOH CXeMbl H npHHUHflHaJJbHa.SI 803-

MOlKHOCTb pa3BHTH.SI ycTpOHCTB Ha ee OCHOBe. Ha'!aTbl 

pa60Tbl no C03.UaHHIO CTeH)la Ha flOJJHyJO npoeKTHyJO 

MOlllHOCTb (.uo 60 KBT) . 
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B 1997 ro.uy Ha)"'Hbie coTpy.UHHKH JUin pa6oTanH 

Ha.ll peanH33UHeH 20 Ha)"'HO-HCCJie.UOBaTeJibCKHX npo-

eKTOB, B OCHOBHOM B o6naCTH <lJH3HKH 'laCTHU H 51.llpa, 

a TaKJKe 3KCnepHMeHTaJlbHOH TeXHOJIOfHH. 

tllU3UKA HU3KUX U UPOME.IKYT.OqHhiX 3HEPrMU 

B no.ll3eMHOH HH3KocpoHosol1 na6opaTopHH B Mo­

.uaHe (<l>paHUHll) Ha ycTaHOBKe NEM0-2 H3)"1aJJHCb 

.UByxHeHTpHHHbie MO.llbl ~-pacna.ua li.Uep IOOMo, 116Gd, 
82Se, " 96Zr. l13MepeHHbie 3Ha'leHHll nepHo.uos nony­

pacna.ua 3THX li.Uep HaXO.llliTCll Ha ypOBHe 1019 neT. 

,Llnll 6e3HeHTpHHHOH MO.llbl llBOHHOro ~-pacna.ua nony­

'leHa HHJKHllll rpatmua Ha speMll nonypacna.ua 

I o23 neT. B 1997 ro.uy ycTaHOBKa NEM0-2 .ueMOHTH­

posaHa H Ha'laTO C03.UaHHe Ha ee MeCTe HOBOfO 60IIb­

lllOfO cneKTpOMeTpa NEM0-3. 3Ha'lHTenbHal! 'laCTb 

y3IIOB ycTaHOBKH (60IIbWOe Me.UHOe OCHOBaHHe cneKT­

pOMeTpa, 50% niiaCTH'leCKHX CUHHTHIIIIliTOpOB, 3a1UH­

Ta H3 JKene3a 1-1 T . .u.) yJKe H3fOTOBIIeHa B ,Uy6He. Be.ueT­

Cll pa3pa60TKa MaTeMaTH'leCKOfO o6ecne'leHHll Ha 

OCHOBe MeTO.Ua HeHpOHHbiX CeTeH (I) . 

B 3TOH na6opaTopHH 11pose.ueHo TeCTosoe 1-13-

MepeHHe cpOHOBbiX YCIIOBHH .lliill ycTaHOBJieHHOfO 

TaM 11pOTOTHI1a cneKTpOMeTpa TGV, cocTOlllUero H3 

16 csepx'lHCTbJX repMaHHeBbJX .ueTeKTopos. OcymeCT­

sneH 1101-!CK llBYXHeHTpHHHOH MO.llbl ~-pac11a.ua li.Uep 
48Ca, H ycTaHOBJJeHa HHlKHllll rpaHHUa Ha nepHO.ll 

nonypac11a.ua T12J~v > 1,2· 1021 neT (90% c.l.). 

Ha TaH.ueMIIOM ycKopHTene i1HCTHTYTa l!.UepHoii 

cp113HKH B Opc3 (<l>paHUHll) c noMOlllbiO MYIIbTH.UeTeK­

TOpBoi1 yc-rauoBKH ( 14 Si(Li)-11031-!UHOHHbJX 1-1 2 HPGe­

y-.ueTeKTopos (pHC.I )) HCCJiellOBalibl 3IIeKTp011-HeiiT­

pH111lble ymoRble KoppeJJliUHII B npouecce ~-pacna.ua 
18Ne, o6pa:lOBaii!IOfO B peaKUHH 160eHe, n) 1t!Ne 

(11poeKT ANCOR) [2] . noJiy'lell sepxm1~i npene11 llJill 

ReJIH4HIIhl ::>qJCpeKTIIBIIO~i CKWl)lpiiOii KOIICTaiJTbl CBli3H 

cna6or o B3aHMo.uel1cTHHll C5 / Cv s; 0,26 (95% c.!.) 

(pHC.2) . C UeiibiO JlOHCKa HaHIIYl!lllHX KaH.UH.UaTOB .lliill 

nposeneHHll KOppeiiliUHOHHbiX 3KCnepHMeHTOB 6biii 

Hccne.uosaH nr,ouecc IJ.-3axsaTa Ha pa3nH'lHbiX MaTe­

pHanax ( 108, B, 8 40, H 20, Ne, Mg, AI, Si, S, Ca, Sn 

H T . .U .) . 

3 asepweHa o6pa6oTKa 3KcnepHMeHTaJJbHbiX .uaH­

HbJX no H3)"1eHHIO nepeXO.llOB MIOOHHH - . aHTH­

MIOOH H B PSI (ll!OpHX). npoaHaJJH3HpOBaHO 

- 1013 MIOOHOB, OCTaHOBHBlllHXCll B MHWeHH. HH 

o.uHoro aKTa pacna.ua aHTHMIOOHHll He o6HapyJKeHo. B 
pe3yiibTaTe ycTaHOBJieHO, 'lTO BepOliTHOCTb nepeXO.llOB 

MIOOH 11 ~ aHTHMIOOHHH PMM s; 8·10-11 (c.!. 90 %), 

'lTO np HMepHO B 100 pa3 MeHlleT HMeBWHeCll paHee 

opraH 'leHHll B cTopoHy ynyqweHHll [3]. CooTBeTCTBY­

IOlllee 3Ha'leHHe KOHCTaHTbl CBli3H nepexo.ua 

GMM s; 1,8·I0-3GF' r.ue GF- KOHCTaHTa <l>epMH. 3To 

CylUeCTBeHHO orpaHH'IHBaeT B03MOJKHble 3Ha'leHHll 

napaMeTpOB pa3IIH'IHbiX MO.UeJieH. 

H aH6onee HHTepecHbJH pe3ynbTaT, nonyqeHHbJH 

rpy11n0 H JUIO COBMeCTHO C KOJIIIeraMH 1-13 KOJIJia6o­

paUHH OBELIX [ 4], cocTOHT s Ha6nJO.UeHHH snepBbJe 

peaKu 1-1 DoHTeKopso pd ~ qm npH aHHHrHIIliUHH 

OCTaHOBHBWHXCll aHTHnpOTOHOB B fa3006pa3HOM neH­

TepiiH. PeaKUHH DoHTeKopso - 3TO 3anpemeHHbJe 

npouecCbJ, ecm1 aHHHrHIIliUHll npoHcxonHT Ha cso6on·­

HOM HYKIIOHe. J.1x sepOliTHOCTb O'leHb Mana. Jlnll 06Ha­

pylKell llll peaKUHH pd ~ qm 6bmo Ha6paHo nopli.UKa 

8 MIIH TpHrrepHbiX C06bJTHH. J.13MepeHO OTHOWeHHe 

BbJXOllOB 3TOf0 KaHaJia II KaHana pd ~ cj>1tQ11: 
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2 HPGe 1-Detectors: A B 
Efflclensy (Relative to Nal) 50% 20X 
FWHt.l 0')'1333. •0 C'o .on-line 2.14 1. 76 
FWHt.l Oj'2614. auTh.on-lln• 2.74 2.45 

14 SI(LI) P-Detectors: 

¢26 mm x 4 mm 
FWHt.l 5.18-6.29 keV 
( OeK 1083._.Bi ) 

Control & Data 
Acquisition: 

CAt.IAC + PC/AT486 
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Reaction Used: 
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Bubble ¢zs mm 

of AI-Jzed Mylar 

(10 14m thickness) 

Low-Temperature 
Trap of H20, etc. 
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PHc.2. YrnoBbie Koppenl!UHH B j3-pacnaae 
140. 3Kcnep HMeHTanbHbre peJynbTaTbi H MOLienHpoBaHHe 

'ITO n03BOflHfl0 OUeHHTb BbiXO)l peaKUHH DOHTeK OpBO 

Y (jjd ~ !pn) = (7,3 ± 1,1)·10- 6, 

a TaK)f(e OTHOWeHHe, xapaKTepH3YIOLUee CTeneH b Ha­

pyweHHll npaBHna OUH, 

y (jjd ~ <j>n) = (321 ± 74)·1 o-3. 
Y (jjd ~ om) 

3Ta BenH'IHHa 3HalJHTeflbHO npeBOCXO)]HT npe)]CKa3 aH­

HOe '3HalJeHHe (4,2·10-3), H OHa 3aMeTHO 6onbWe, '!eM 
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B cnyqae aHHHrHnliUHH Ha cso6o)lHOM HyKlloue: 

Y (jjp ~ !p1t0) 1 Y (jjp ~ w1t0) = (96 ± 15)·1 o-3 

DpHHUHnHanbHO sa)f(HbiM H HOBbiM n ocTH)f(eHHeM 

B HCCne)]OBaHHH l..l-KaTMH3a S!Bnl!eTCll TO, 'ITO COBMe­

CTHO c BHHI13<t> (r. Capos) H3roTosneHa H CMOHT H­

posaHa B HH3KOcpOHOBOH na6opaTOpHH cpa30TpOHa 

ycTaHOBKa C )f(H)lKOTpHTHeBOH MHWeHbiO H CHCTeMOH 

ee ra3oo6ecne'!eHHll )lnll H3MepeHHll cKopocTH o6pa3o ­

saHHll Me30MOJleKyn B )lBOHI-IOH H TpOHHOH CMeCH H30-

TOnOB BOJlOpO)la. 

0 CHOBHal! 3a)lalJa 3KCnepHMeHTa COCTOHT B npl!­

MOM H3MepeHHH BbiXO)]a HeHTpOIIOB H K03cpcpHUHe~rra 
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Pwc.3. npouecc ll-KaTaJlH3a B (d-t)-cMeCH. nepBbiH HMnyJibC 

B HHJKHeM OKHe COOTBeTcTByeT MOMeHTy, Kor,ua MIOOH nona­

,uaeT B yCTaHOBKy. 8TOpOH HMnyJibC - 3TO MOMeHT pacna,ua 

MIOOHa. 8 BepxHeM OKHe noKaJaHbl UHKJibl o6pa30BaHHll 
4
He, conposolK,llaiOI.UHecll wcnycKaHHeM HeHTpOHOB. Bcero 

Hcnyi.UeHO npHMepHO 400 HeHTpOHOB. npeKpai.UeHHe Hcny­

CKaHHll HeHTpOHOB ,!10 MOMeHTa pacna,ua MIOOHa CBll3aHO C 

npHJIHnaHHeM MIOOHa K feJIHIO 

npHmtnaHIUI MIOOHa K rem110 8 CMeCI1 Tp11TI1ll, )leH­

TepHll H 80Jl0pO)la (5] . 

CeaHCbl Ha ycKop11Tene 8 1110He 11 ceHTll6pe noKa-

3aJJI1, 'lTO np11HUI1nl1aJJbHO H08all 11)lell npo8e)leHI1ll 

3Kcnep11Me~na O'leHb pe3yJJbTaTI18Ha (p11c .3). Ycnew­

HO pa60TaJJH: CHCTeMa 8bl)leJJeHI1ll OCTaH080K MIOOH08 

8 MHWeHI1 H 3JleKTpOH08 pacna)la Ha OCH08e 6biCTpO­

)leHCTByiOW11X nponopU110HaJJbHbiX KaMep Op11fi1HaJJb­

HOH KOCTPYKU1111; 8biCOK03cpcpeKTI18Hall CI1CTeMa pe­

mcTpaUI1H HeHTpOH08 8 47t-reoMeTp1111 Ha OCH08e )le­

TeKTOp08 nOJJHOfO nOrJJOlUeH11ll 061lli1M 06beMOM 

24 n; lKI1)lKOTp11TI1e8all MI1WeHb 06beMOM 30 CM
3 

C 

Jl8YMll py6eJKaMI1 paA11aU110HHOH 6e3onaCHOCT11; 8biCO-

K03cpcpeKTI18Hall CI1CTeMa rny60KOH (I 0-
7) 01.JI1CTKI1 

6oJJbWHX KOJJI11.JeCTB Tp11TI1ll (JlO 10 KK11) OT np11Me­

ceii Ha OCH08e nanna)ll1e8oro cp11JJbTpa; MHOroKaHanb­

Hal! 6b1CTpOJleHCT8YIOillall cneKTpOMeTp114eCKall CI1CTe­

Ma; Tp11rrepHall CI1CTeMa Ha OCH08e nepenporpaMMI1-

pyeMbiX M11KpOCXeM; CHCTeMa c6opa, 06pa60TKI1, KOH­

TpOJJll, OT06paJKeHI1ll 11 HaKOnJJeHI1ll 3KCnep11MeHTaJJb­

HOH 11HcpopMaU1111. 

B 3Kcnep11Me~ne DISTO 11CCJJeJlyeTCll polK)leHI1e 

CTpaHHbiX 1.JaCTHU np11 83ai1MO)leHCT81111 nOJJllp11308aH­

HbiX npOTOH08 C npOTOHaMI1 Ha ycKOp11TeJJe 

SATURN II (CaKne, <l>paHU11ll). UenbiO 3Kcnep11MeH­

Ta li8JllleTCll 113MepeHI1e Jl11cpcpepeHUI1aJJbHbiX Ce1.JeHI1H 

11 pa3Jl111.JHbiX Cni1H08b1X nepeMeHHbiX 8 peaKUHliX C 

pOJK)lermeM A- 11 :E-rnnepOH08. Yco8epweHCT8083Hbi 

RCe )leTeKTOpbl 11 CI1CTeMbl yCT3H08KI1, 8 TOM 1.JI1CJJe 

H3fOT08JleHIIble B )ly6He npOBOJJO'lHble nponopU110-

Ha.JlbHble KaMepbl, 11 3aBepweH Ha6op CTaTI1CTI1KI1 (6]. 

npoJlOJJJKaeTCll pa3BI1TI1e MaTeMaTI11.JeCKOfO o6ecne'le-
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Pwc.4. K o HTYPHbiH nnoT HHBapHaHTHoro ce'leHHll (B MK6 

M38-
2 

cp - I) BbiXO,lla npOTOHOB B JaBHCHMOCTH OT npO,llOJib­

HOH (~II ) H nonepe'lHOH (~.L) CKOpOCTI1. MelK,lly coce,UHHMH 

KOHTypaM H Ce'leHHe H3MeHlleTCll 8 10 pa3 

H11ll )lJlll o6pa60TKI1 3KCnep11MeHTaJJbHbiX )laHHbiX C 

11COOJlb30 8aHI1eM MeTO)l08 KJJeTO'IHbiX a8TOMaT08 11 

HeHpOHHbiX CeTeH. 

B 19 97 roAy 3aaepweH aHaJJI13 3Kcnep11MeHTaJJb­

HbiX )laH biX no ynpyroMy paCCeliHI110 0110H08 Ha yme­

pOJle np 3Hepmllx 18 + 44 M3B (npoeKT ME30H), 
nonyqeH biX Ha ycTaHOBKe BGO-ball 8 LAMPF. Ho­

Bbie )laH H ble 8MeCTe C 11Me8WI1M11Cll paHee )laiOT 6onee 
nonHoe npeACTaBJJeHHe o no8e)leHI111 ceqeHHll npH 

H113KI1X 3 Hepr11liX (7] . 

Ha HeHTpOHHOM nyqKe LANL npo8eJleH 3Kcne­

p11MeHT n o 0011CKY ~++-KOMOOHeHTbl 8 ll)lpax 
3

•
4
He 8 

peaKUI1H (n, 2p). )laHHble o6pa6aTbJ8aiOTCll. 

Ha n yqKe ycKop11TeJJll Y-400M c nOMOillbiO ycTa­

H08KI1 B GO-ball npo8e)leHbl 113MepeHI1ll cneKTp08 

nerKI1X 3aplllKeHHbiX 'laCTI1U 8 peaKU1111 
14

N + Ag np11 

3Hepm11 52 M3B/HyKJJOH. Ha p11cA np11Be)leHa 3a811-

CI1MOCTb 11H8ap11aHTHOfO Ce1.JeHI1ll 8biXO)la npOTOH08 

oT npoAOJJbHOH 11 nonepe'lHOH cKopoCTI1. DoKa3aHo , 

'ITO npOTOHbl, )leHTpOHbl 11 Tp11TOHbl 11CnycKaiOTCll 113 

O)lHOfO 11CT01.JHI1Ka [8]. 

B p aMKaX nporpaMMbl 11CCJle)l08aHI1ll C80HCTB MIO­

OH08 11 11 X 83ai1MO)leHCT811H c 8ellleCT80M (MIOOH) 
8nep8bJe 3Kcnep11MeHTaJJbHO 113yqeH 3ax8aT OTp11ua­

TeJJbHbiX MIOOH08 1130TonaMI1 Kr 11 Xe. ,Unll 3Toro pa3-

pa6oTaH 11 113fOTOBJleH H08biH Kp110CTaT )lJlll Kp110lKI1)l­

KOCTeH. BpeMll lKI13HI1 OTp11UaTeJJbHOfO MIOOHa 8 

Kr-84 11 Xe-136 pa8HO (139 ± 3) He 11 (Ill ± 4,2) He 

COOT8eTCT8eHHO. 

np JlOJllKeHO 113yqeHI1e KOH)leHC11p08aHHbiX Cpe)l 

~-tSR-MeTO)lOM. YlccJJe)l08aHbl MarHI1THble C80HCTBa H0-

80H TliJK enocpepM110HHOH CI1CTeMbl CeRuSi2 [9] . DbiC-
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P11c .6. HaliJiyqw11e coapeMeHHbie JKcnep11MeHTaJibHbie orpa­

HI1'leHI1ll Jlllll JleTeKT11pOBaH11ll HeHTpaJI11HO KaK '!aCTI1Ubl XO­

JIOJlHOH TeMHOH MaTepHH 11 nepcneKTHBbl 6ynyWHX JKCne­

pHMeHTOB (cnnoWHbie 11 TO'le'lHhie KpHBbie). Macchi HeiiT­

panHHO (MWJMP) H Ce'!eHHll 11X B3ai1MO)leHCTBHll C liJlpaMI1 

(o!r;;'{t) BbiWe KOHTypos 11CKJIIO'laiOTCll. HaliJiyqwHe coape­

MeHHbie orpaHI1'leHHll nonyqeHbi a JKcnep11MeH1:e D AMA. 

3Kcnep11MeHT GENUIS (fei1Jlem6epr) 6yneT B cocTOliHHH 

11CKJIIO'li1Tb npaKTI1'leCKI1 BCIO 06JiaCTb JHa'!eHHH n apaMeT­

pOB SUSY, np11eMJieMbiX Jlllll Hei1TpaJI11HO (pacceliHHbie 

TO'IKH) 

Tpb!H pOCT CKOpOCTH penaKCaUHH CriHHa MIOOH a HH)f(e 

TeMnepaTypbi I 0 K nomBepnHn nepexon B cpepp oMar­

HHTHOe COCTOliHHe, o6Hapy)f(eHHbiH B 113MepeHI1li X Ha­

MarHH'IeHHOCTI1. B 3Kcnep11MeHTax c npononbH biM no­

neM 6biJIO onpeneneHo, 4TO MarHHTHble nonll OT Mar­

HHTHbiX MOMeHTOB uepHll KBa3HCTaTH4Hbl: OHH 11 Me!OT 

BeJIH'lHHY OKOJIO 4 fc H cpnyKTyHpytoT c '!aCTOTOH 

4 Mru npH TeMnepaType 4,2 K. 

Ha116onee peani1CTH4ec.;KHe MOJleJIH JlJill on HcaHHll 

cp113HKH 3a paMKaMH «CTaHJlapTHOH MO)leJIH» 6 a 311py­

IOTCll Ha npHHUHne cynepcHMMeTpHH (SUSY). YcKO-
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pHTeJII1 ri03BOJiliiOT HCCJie)lOBaTeJiliM HenocpeJlCTBeHHO 

npoBepHTb HOBbie TeopeTH'leCKHe npencTaBneHHll, ne­
)f(awHe 3a paMKaMH «CTaH)lapTHOH MO)leJII1». C HX no­

MOlllbiO nyTeM npliMOrO Ha6JIIO)leHHll MO)f(HO JIH60 

JleHCTBHTeJibHO OTKpb!Tb HOBble 4aCTHUbl 11 TeM CaMblM 

riO)lTBepJl11Tb npaBHJibHOCTb Onpe)leJieHHbiX TeOpeTH­

'!eCKHX riOCTpOeHHH, JIH60 y6e)lHTbCll B HX HenpaBHJib­

HOCTI1, KOf)la npe)lCKa3biBaeMbie 3cpcpeKTbl HJIH '!aCTH­

Ubl He ynaeTCll Ha6JIIO)laTb. .1J.pyroi1, HHTeHCHBHO 

pa3BI1Bai01UHHCll B HaCTOlllUee BpeMll, riO)lXOJl OCHOBaH 

Ha KOCBeHHOM riOHCKe npOliBJieHHH HOBOH cpH3HKI1 H 

rnaBHblM o6pa30M CBll3aH C TaK Ha3biBaeMbiMH HeycKO­

pHTeJibHbiMH 3KcnepHMeHTaMH. B 3THX 3KcnepHMeH­

Tax Be)leTCll riOHCK TOHKHX 3cpcpeKTOB, o6ycJIOBJieH­

HbiX HOBbiMH B3aHMO)leHCTBHliMH H '!aCTHUaMH Ha BHp­

TYaJibHOM ypoBHe, Korna o6bt4Hble 4aCTHUbl o6MeHH­

BaiOTCll 3K30TH'leCKHM 06'beKTaMH B npOMelKyr0411biX 

COCTOliHHliX. TaKHe 3KCnepHMeHTbl B OTJIH4He OT 

YCKOpHTellbHbiX He HMeiOT OrpaHH'leHHH no :meprHH 

H, B npHHUHne, HX 4YBCTBHTeJibHOCTb K liOBO~i cpH3HKe 

npOCTHpaeTCll JlO 3KCTpeMaJibHO BbiCOKHX :meprHH. 

• CpenH HeycKopHTeJibHbiX 3KcnepHMeHTOB 6e3Hei1T­

pHHHbiH JlBOHHOH ~-pacnan liJlep (OV~~) ylKe )laBHO 

npH3HaH HaH60Jiee 4YBCTBHTeJibllbiM 30HLIOM IIOBOH 

cpH3HKH. 

npeJlJIO)f(eH IIOBbiH cynepCHMMeTpH41lbiH Mexa-

11113M Ov~~. ocuoBaHHbtH Ha o6Meue BHpTyanhHbtMH 

riHOHaMH MelKJlY pacnana!OlUHMHCll HeHTpOHaMH [ 10]. 
3TH rtHOHbl rtepeXOJlliT B :meKTpOIIbl KOIIelJHOrO CO­

CTOliiiHll nocpeucTBOM 11apywatowero R-ttentoCTb 

(1/P) S USY -B3ai1MOLtei1cTBHll. TaKoro co pTa nuoHo-

o6MeHHbiH MeXaHH3M (pHc.56) rtOJIIIOCTbiO LlOMH IIH­

pyeT Hail 06LollJIIbiM LlBYXIIYKJlOIIHbiM MeXaHH3MOM 

(pHc.5a) 6e3uei1TpHHHOro JlBOHttoro ~-pacnana . 

nocJieLtHHH, KaK H31leCTtiO, COOTBeTCTByeT 11p}JMOMY 

B3aHMOJ.leHCTBHIO MelKJ.IY KBapKaMH H:l LIBYX pacnana­

IOlllHXCll HeHTpO!IOB 6e3 KaKHX-JIH60 JierKHX aJ.IpOII­

IIbiX npOMe)f(YJ'041lbiX COCTO}JIJHH THIJa 1t-Me30HOil. 



OrpauwJeHW! ua napaMeTpbi IJP SUSY, KOTopbie 

yJlaeTC.II H3Bne'lb Ha OCHOBe 3KCnepHMeHTaJibHO H3Me­

peHHbiX 3Ha'JeHHH nepHOJla nonypacnana Mep no Ka­

uany Ov~~. OKa3biBaiOTC.II 3Ha'lHTenbHO 6onee :lKeCTKH­

MH no cpaBHeHHIO C TeMH orpaHH'JeHH.IIMH, KOTOpbie 

Y:lKe H3BeCTHbl HnH O:lKJ{JlaeMbl H3 Y:lKe HJlYI..UHX YCKOpH­

TenbHbiX H HeyCKOpHTenbHbiX 3KCnepHMeHTOB. 

SUSY ecTecTBeHHbiM o6pa30M npennaraeT KaHJlH­

JlaTa Ha pOnb 'laCTHUbl TaK Ha3biBaeMOH XOnOJlHOH 

TeMHOH MaTepHH BO BceneuuoH. 3To ueHTpanHHO -

nefllaHUia51 H3 cynepcHMMeTpH'IHbiX qacTHU (LSP). B 

pe3ynLTaTe yJlaeTc.ll uaHTH perneuHe cTapoH npo6neMbi 

TeMHOH MaTepHH, CB.II3aHHOH C B03paCTOM BceneHHOH 

«<lii311KA 3JIEMEHTAPHhiX qACTIIIJ; 

3a BpeM.II BCeH pa6oTbi KonnaHJlepa LEP B 1997 

fOJlY 6hina Ha6paHa CTaTHCTHKa Ha ypOBHe 80 n6-l 

npH ::>uepmH 183 f::>B, T.e. BbiUie nopora po:lK)leHH.II 

nap W-6o30HOB. AHanH3 )laHHbiX c DELPHI n03BO­

nHn nonyqHTb HOBbie pe3ynbTaTbl. 0CHOBHa51 HX 'laCTb 

6bina npeJlCTaBneHa Ha Me:lK)lyHapOJlHOH KOHcpepeHUHH 

no cpH3HKe BbiCOKHX 3HeprnH B 11epycanHMe [ 12]. B 

'JaCTHOCTH, MO:lKHO OTMeTHTb cne)lyiOI..UHe pe3ynbTaTbl, 

OCHOBaHOH BKna)l B nonyqeHHe KOTOpbiX BHeCnH cpH-

3HKH 0115111: 

. 8bmonHeH noHCK ocuHnn.IIUHH B.? H Bs0 B co-

6hiTH51X C 60JibUIHMH nonepe'IHbiMH HMnynbCaMH. Do­

nyqeH HOBbiH npe)len Ha pa3HOCTb MaCC cpH3H'JeCKHX 

B 0 -cocTO.IIHHH: t:J.m > 6,5 nc-1 (90% c. I.). 
~ s 

OcymecTBneH noHCK HeHTparibHbiX H 3ap.ll:lKeHHbiX 

6o30HOB XHrrca. 8 paMKax «CTaHJlapTHOH MO)lenH» 

)ln51 3THX 6030HOB nonyqeH HH:lKHHH npe)len Ha 3Ha­

'JeHHe MaCChi mh > 66,2 f38/c2 (95% c.!). 

DpOJlOn)l(anC.II nOHCK VI! H V't H VI! H Ve OCUHn-

1151UHH B paMKax 3KcnepHMeHTa NOMAD (SPS, 

UEPH). Ebmo 3anHcaHo oKono I MnH co6biTHH peaK­

UHH v
11

N ~ J.l +X. Ha ocHose aHanH3a - 15% 3TOH 

CTaTHCTHKH nony'leHbl cne)lyiOIUHe HOBbie orpaHH'Je­

HH51 Ha napaMeTpbl OCUHnn51UHH (13): 

-Jln51 v
11 

H v, KaHana t:J.m2 > 10 382 H sin22e < 

< 3,4·10-3, (90% C.J.), 'ITO npeBOCXO)lHT H3BeCTHbie 

paHee orpaHn'leHH.II (pHc.7); 

-)ln51 VI! H Ve KaHana t:J.m2 > 10 382 H sin228 < 

< 2-10-3 (90% c.l.). 

3TOT pe3ynbTaT KaK MHHHMYM He HOJlTBep)I(JlaeT 

«Ha6JJIO)leiiHe>> VI! H ve OCUHnn.IIUHH npH ~n2 > 

> 10 ::>8 2, B ::>KcnepHMeHTe LSND (Liquid Scintilla­

tion Neutrino Detector, Los Alamos, 1996). 

Komm6opaUH51 HeiiTpHHHbiH )leTeKTop 11<1>83 -

Ol15Il1 no)lrOTOBHJia JlBa HOBbiX npoeKTa - Hccne)lo-

H re e3HCOM KpynHOMaCUia6HbiX CTpyKTyp B HeH. 

nepc eKTHBbl np.IIMOro )leTeKTHpoBaHH.II LSP 3a C'leT 

ynpyroro H ueynpyroro pacce.IIHH.II LSP ua .IIJlpax B ua­

CTO.II I..Uee BpeM.II BCeCTOpOHHe H3YlJaiOTC.II KaK TeopeTH­

'JeCKH, TaK H ::>KcnepHMeHTaJibHO. HacTO.III..UHH npopbiB 

B 3TOH o6naCTH O)I(J.{H)laeTC.II C BBOJlOM B CTpOH CBepx­

'lYBCTBHTenbHbiX )leTeKTOpOB HOBOfO nOKOneHH.II THna 

GENIUS (Germanium in Nitrogen Underground Set­

up, H eidelberg. CERN Courier, 1997, v.37, p.18). 

nocne)luee cTaHOBHTC.II .IICHhiM nocne cpaBHeHH.II 

'lYBCTBHTemuocTH ::>KcnepHMeHTa GENIUS c npoBe­

JleHHbiMH B Jl5J:D [ 11) Bbi'JHCneHH.IIMH O:lKH)laeMOfO 

nOTOKa C06biTHH (TO'JKH Ha pHc.6). 

BaHHe ynpyroro v
11
p-pacce.IIHH.II H noHCK v

11 
H ve 

OCUHnn.IIUHH B HOBOH, HH3K03HepreTH'JeCKOH o6naCTH 

3HeprHH HeHTpHHO (- 1 f::>B). 06a npoeKTa 6hmH 

OJl06peHhi DKK B anpene 1997 r. 

3 Beprneua o6pa6oTKa JlaHHbiX TpeTLero ceauca 

1996 f OJla no nOHCKY OCUHnn.IIUHH Ve H Vx B HeHT-

pHHHOM nyqKe C KOpOTKOH pacna)lHOH 6a30H (12 M 

BMeCT 100 M), o6orameHHOM 3neKYpOHHbiMH HeHT­

pHHO. CTaTHCTHKa yBenH'leHa ua 30%. J],aHHhie JlByx 

npeJlhiJlYJUHX ceaucoB npoauanH3HpoBaHbi c Hcnonh-
• 30BaH eM HOBoro MeTOJla onpe)leneHH.II npe)lenoB ua 

napaMeTpbl OCUHnn.IIUHH [ 14 ). 

8 JlBa pa3a no cpaBHeHHIO c 1996 r. ysenH'leua 

cTaTHCTHKa no rny6oKoueynpyroMy pacce.IIHHIO HeHT-

10 

-1 

3.8 X 1 o-• (NOMAD expected) 

-r 3.4 X 1 o-3 (NOMAD 1997) 
t \11 . 

E531 (1986) 

CCFR(1995) .·) 
~( CHARM II (1993) 

'· .... (_ 
~ ........ 

1J p ~ lJ T •· .. ~:.,.,.,,,,.,...._• 

.·"' ........... ~ 
90% C. L. i..... '-.:::, 

CDHS { 1984 )">········· 
1 0 1 o'-:_::-:;4~~~1w.o--3r-.......... ~1 oL_-oz;'-'~ .... 1..~.0 __ ,, ._.._..........,j 

sin2 20 

Puc.7. no BCpTHKaJibHOH OCH OTJIOlKCHa pa3HOCTb KBanpaTOB 
Mace HeiiTpiiHO, no ropH30HTaJibHOfi - napaMeTp CMCWHBa­
HII51 HeiiTpiiHO. 06nacnt cnpaBa OT KpHBbiX IICKJllO'!CHbl 
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pHHO Ha HYKflOHaX npH 3HeprH~X 3+30 fsB (1 1650 
v

11
N- H 1630 v

11
N-B3aHMO)leHCTBHH no KaHany Jap~-

)l(eHHOrO TOKa). C yqeTOM TBHCTOBbiX nonpaBOK H CH­

CTeMaTH'·IeCKHX oum6oK npose)leH KXll-aHaJlHJ 

CTPYKTYPHOH tPyHKUHH xF3 B CJieJlyJOIUeM Ja JIHJlHPYJO-

IUHM npH6JIH)I(eHHH. Onpe)leneHbi Macuna6HbiH n apa­

MeTp KXll AMS = (426 ± 154) MsB H KOHCTaHTa 

CHJibHOfO BJaHMO)leHCTBH~ a.s(M z) = 0, 124~:~~g [ 14 ). 

06e senwmHbi comacyJOTC~ c peJyJibTaTaMH 1996 r. H 

nocJieJlHHMH peJyJibTaTaMH 3KcnepHMeHTa CCFR Ha 

Tevatron FNAL. 

fpynna COTPYJlHHKOB J151Il, yqacTBYJOIU~ B n por­

paMMe peKOHCTPYKUHH )leTeKTopa D0 (Tevatron, 

FNAL), oTseqaeT Ja coJ)laHHe nepeJlHeH MJOOHHOH 

CHCTeMbi 3TOH ycTaHOBKH. B 1997 rDJlY 6biJIH non yqe­

Hbl CJie)lyJOIUHe peJyJibTaTbl : 

- JaKOH'leHa pa3pa60TKa TeXHOJIOrHH npOH3BO)lCTBa 

MHHH-JlpeHtPOBbiX Tpy6oK (MDT); 

- B U03Il 0115111 COJ)laH yqacToK JlJI~ Maccosoro 

npoHJBOJlCTBa MDT; 

- B KoonepauHH c 11HCTHTYTOM ~JlepHOH tPHJHKH Ee­

nopyccKoro yHHBepcHTeTa pa3pa6oTaHbl H COJJlaHbl 

npOTOTHnbl front-end 3JieKTpOHHKH (6biCTpbiH ycH­

JIHTeJib H )lHCKpHMHHaTOp). 

0)lHa H3 rJiaBHbiX Ja)lalJ J15Jfl B MOJlepHHJaUHH 

ycTaHOBI<Ji CDF (Tevatron, FNAL) JaKJIJOqaeTc~ B 

pa3pa60TKe HOBOH CHCTeMbl MJOOHHbiX CUHHTHJIJI~­

UHOHHbiX C'leT'!HKOB. 

CoTpyJlHHKH J151Il cosMeCTHO c KonneraM H HJ 

IlH3bl, KpaKosa, EpaTHCJiaBbi H Y.llHHe npeJlJIO)I(HJIH H 

pa3pa60TaJlH HOBYJO CHCTeMy c6opa CBeTa C 60JibW HX 

(1,8+3 ,3 M) CUHHTHJIJI~UHOHHbiX C'!eT'!HKOB. B HOBOH 

CHCTeMe OTCYTCTBYJOT Tpa.nHUHOHHbie cseTOBOJlbi, KO­

TOpbie KpaHHe TPY.IlHO HcnoJib30BaTb B ycnoBH~x CDF­

yCTaHoBKH. Konna6opauH~ CDF npHH~Jia 3TO npeJlJIO­

)I(eHHe B Ka'!eCTBe pa6oqej:{ BepCHH . 

B paMKax npoeKTa ATLAS rpynna TILECAL JlO­

CTHma CJie)lyJOIUHX Ba)I(HbiX peJyJibTaTOB [ 15): 

- JasepweHa TPY.IlOeMK~ no)lrOTOBHTeJibH~ pa6 on 

no MaCCOBOMY npOH3BOJlCTBY nOrJIOTHTeJibHbiX 

nnacTHH JlJI~ MOJlyJieH Barrel Tile KanopHMeTpa ; 

- pa6o'!He xapaKTepHCTHKH TileCal H3)"1eHbi n YTeM 

off-line aHaJlH3a )laHHbiX OT TeCTOBOH 3KCn03HUHH 

Ha nyqKe ycKopHTeJI~ SPS. IlonyqeHbi HOBbie )laH­

Hbie JlJI~ e/h-OTHOWeHHH npH pa3JIH'!HbiX 3Ha'!e­

HH~X 6bJCTpOT, a TaK)I(e npOJlOJibHbJe H nonepe'!HbJe 

npOtPHJIH a.llpOHHOfO JIHBH~; 

- npoJleJiaHa 3HalJHTeJibH~ pa6oTa no onpeJleJieHHJO 

MarHHTHbiX noJieH H MafHHTHbiX CHJI, JieHCTBYJOIUHX 

Ha sneMeHTbi yCTaHOBKH ATLAS . 

fJiaBHbiM JlOCTH)I(eHHeM MJOOHHOH rpyn nbl 

ATLAS MO)I(HO ClJHTaTb C03JiaHHe nepsoro nOJIHOMac­

wTa6Horo 3,2x2,0x0,5 M
3 

npOTOTHna MJOOHHOH KaMe­

pbl ycTaHOBKH ATLAS. nn~ 3TOro [ 16]: 

74 

- Ha OCHOBe paC'leTOB, npoBe)leHHbiX MeTOJlOM KO­

He'!HbiX 3JieMeHTOB, nOJIHOCTbJO CnpOeKTHpOBaHa 

BC~ MJOOHH~ KaMepa; 

- co6paH cneHcep (no)lJlep)I(HBaJOIU~ KOHCTPYKUH~) 

KaMepbi; 

- C03)laHa, npOTeCTHpOBaHa H npOKaJlH6poBaHa C 

TO'IHOCTbJO 1 MKM BHYTpeH~~ CHCTeMa HJMepeHH~ 

aetl>opMaUHH (RASNIK). 3Ta CHCTeMa BMOHTHpO­

BaHa B CTPYKTYPY cneHcepa; 

- co6paH H npowen TeCTHposaHHe co macHo Tpe6o­

BaHH~M KOHTpOJI~ Ka'!eCTBa MJOOHHOfO npoeKTa 

ATLAS aeTeKTOp, cocTo~IUHH HJ 384 OTJleJibHbiX 

JlpeHtPOBbiX Tpy6oK (JlJIHHOH 3200 MM H JIHaMeTpOM 

30 MM) . 

3a.naqa npoeKTa DIRAC (PS, CERN) cocTOHT B 

HJMepeHHH C TO'IHOCTbJO }0% BpeMeHH )I(J13HH 1t+7C­

aTOMOB [ 17), 'ITO l103BOJIHT npoBepHTb MOJieJibHO-He-

3aBHCHMbiM o6pa30M KHpaJlbHYJO TeOpHIO B03My!lle­

HHH, paCCMaTpHBaeMYJO HbJHe B KalJeCTBe HH3K03Hep­

reTH'leCKOfO npe.llena KXll, Ha yposHe TO'IHOCTH B 

5%. B 1997 roay 6biJIH BbinOJIHeHbi cneayromHe q,a3bi 

npoeKTa: 

- Ha TeCTOBOM nyqKe ycKopHTen~ PS npowen HCnbJ­

TaHH~ Ha6op H3 Tpex JlpeHtPOBbiX KaMep (DC), o6-

Jia)laiO!llHX 'lyBCTBHTeJibHOH o6JiaCTbiO 128X40 CMZ 

( 12 CHrHaJlbHbiX fiJIOCKOCTeH); 

- pa3pa6oTaH, co6paH H npowen TeCTHposaHHe npo­

TOTHn 6oJiee COBpeMeHHOH CHCTeMbl CbeMa HHtPOp­

MaUHH C DC. 3Ta CHCTeMa BKJIJOlJaeT KOHBepTepbl 

npeo6paJOBaHH~ BpeMeHHOrO CHrHaJla B IIHtPPOBOH, 

KOHTpOJIJiepbl ClJHTbiBaHH~ H BCfiOMOraTeJibHbJe MO­

JlYJIH; 

- pa3pa6oTaHO H TeCTHpOBaHO MaTeMaTH'!eCKOe o6ec­

ne'leHHe JlJI~ Ha6opa H o6pa6oTKH )laHHbiX. 

Konna6opauH~ WA-102 (UEPH - 0115111 (J151Il)) 

B 3KCnepHMeHTe Ha Q-cneKTpOMeTpe npOBOJlHJia 

fiOHCK Me30HOB He KBapK-aHTHKBapKOBOrO COCTaBa B 

HeiiTpanbHOii CHcTeMe X 0, o6pa3yJOmeiic~ B ueHT­

panbHOii o6naCTH peaKUHH pp ~ Prast + X 0 + Pslow 

npH 450 fsB/c. 

11CCJle)lOBaHHe 3aBHCHMOCTH pO)I(JleHH~ Me30HOB B 

IIeHTpaJlbHOH 06JiaCTH OT pa3HOCTH nonepeYHblX HM­

nyJibCOB (tJ.pT) 06MeHHblX '!aCTHU fiOKa3aJ10, :TO npH 

MaJiblX tJ.pT BblXO)l 06bJ'!HblX qq-Me30HOB fiOJiaBJieH, 

TOr)la KaK BblXO)l KaHJIH)laTOB B rJIJ060JJbl pacTeT [ 18). 
BecHOH 1997 r . n-cneKTpOMeTp noJJHOCTbiO JieMOHTH­

poBaH. 06pa60TKa H aHaJIH3 )laHHblX, fiOJiy'leHHblX B 

3KcnepHMeHTe W A -1 02, npoJlOJJ)I(aJOTC~. 

B 51JlepHOM ueHTpe Kapnosa YHHBepcHTeTa (Ilpa­

ra) Ha 3KCnepHMeHTaJlbHOH ycTaJJOBKe, C03JiaHJJOH B 

CBOe BpeM~ '!eWCKHMH H Jiy6HeHCKHMH HH)I(eHepaMH H 

cpH3HKaMH JlJill HCCJJeJIOBaHHll B3aHMOJieHCTBH H fi0Jl~­

pH30BaHHblX HeHTpOHOB C fiO!lllpH30BaHHblMH npOTO­

HaMH npH 16 MsB, HaYanacb KopeHH~ peKOHCTpyK­

IIHll . Ee uenb - nepexo)l K 3KcnepHMeHTaM na noJill­

pH30BaHHbiX aei1TpoHax. B 1997 roay 3aKOHYeua pa3-
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PHc.8 . C6poc 3Hepnut B036yJKlleHJHI cneKTaTopa MH!lleHH 

!lllll coynapeHHii p + Au, pacc'IHTaHHblii s EES- H (P-N)­

MO!leiiliX. nYHKTHp - HalJarJbHall 3Heprnll; CTUIO!llHbie flHHHH 

- 3Heprnll s MOMeHT pa3sana ll!lpa. )lnll EES-MonenH noKa-

3aH BKnan KOnneKTHBHOH, noTeHUHarJbHOH H TeTUIOBOii 

3HeprHH. TolJKH - 3KcnepHMeHTarJbHble naHHble, nonyqeH­

Hbie !Uill 3HeprnH nyqKa 2,6; 3,6 H 8,1 f38 

pa6oTKa Hosoii DAQ-cHcTeMbJ, nony<IeH nonmlotTeJlb­

HhiH pe3yllbTaT B OHbiTe no nOn.llpH3aUHif tteHTepHpO­

BaJ:IHOro semecTBa Ha cymecTBYJOLUeM o6opyttosaHHH 

3aMOpO)I(eHHOH H011.llpH30BaHHOH MHllleHH. 

Ha cneKTpOMeTpe riUIEPOH (Y-70, 11<1>83, 
npoTBHHO) npOtlOfl)l(anHCb HCCJletlOBaHH.ll pettKHX H 

ManOH3}"leHHhiX pacnattos K-Me30HOB. B I 997 rotty 

3anHCaHO OKOnO I 0 MJlH TpHrrepOB. I13MepeHbl napa­

MeTpbl HaKJlOHa Dalitz-plot'a ttn.ll K+ ~ n+n°n° pac­

natta [19). 

B paMKax nporpaMMhl no pa3pa6oTKe H C03ttaHHJO 

3neMeHTOB KOMnneKca LHC npottOJl)l(anOcb pa3BHTHe 

aKTHBHhiX MeTOtlOB nottaBneHH.ll ny<IKOBO-ttpeiicpOBOH 

HeycTOHlJHBOCTH B Hei1TpanH30BaHHbiX ny<IKaX. 3asep­

!lleHa pa3pa60TKa 3JleKTpOHHOH nyWKH C lJHCT.liLUHMH 

3JleKTpottaMH H aHanH3aTopa Maccosoro cocTasa 

HOHOB. Pa3pa6oTaHa MOtteJlb KOppen.liUHOHHOfO npo­

cpHnOMeTpa ny<IKa 3ap.ll)l(eHHbiX 'laCTHU, npetlJlO)I(eHa 

cxeMa 6biCTpotteiicTBYJOLUero ttaT4HKa noTepb ny<IKa 

LHC HOBOro THna, B KOTopoM Hcnollh3yeTC.ll csepx­

TeKy4HH rem1i1 [20). 

Ha ny'IKe K- -Me30HOB cepnyxoscKoro ycKopHTe­

n.ll C 3HeprHeH - 30 r38/c C nOMOLUbiO MHOrocpyHKUH­

OHa.JlbHOH yCTaHOBKH ISTRA-M setteTc.ll Hccnettosa­

HHe pacnattoB oTpHUaTenbHhiX KaOHOB. OttHa H3 npH-

BJJeKaTeJlbHbiX B03MO)I(HOCTeH 3TOH yCTaHOBKH 

COCTOHT B XOpO!lleM pa3tteJJeHHH pa3nH4HbiX 3ap.ll)l(eH­

HbiX lJaCTHU nocne pacnatta K --Me3oHa. 3a nocnettHHe 

TpH rotta HccnettosanHcb nonynenTOIIHbie pacnattbi 

0 or 
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PHc.9. HJUuocTpaUHll npouecca pacumpeHHll ropll'lero cneK­

TaTopa MH!lleHH, B03HHKaiO!llero npH B3aHMO!IeHCTBHH penli­

THBHCTCKOfO npOTOHa C 30flOTOM, paCClJHTaHHOfO B MO!IeJlliX 

Cl>pH!IMa a (EES) H nanna H HepeH6epra (P-N) . noKa3aHbl 

MHO)I(eCTBeHHOCTH cpparMeHTOB, TUIOTHOCTb, c6pOC MaCChi H 

3HeprHH B036yJKlleHHll B QJYHKUHH BpeMeHH 

K- ~ e-vn° H K- ~ J.Cvrt0. Ha ocHose npHMepHo 

5· I 03 c o 6hJTHH tlll.ll Ka)l(ttOro H3 3THX pacnattOB 6biJlH 

OnpettelleHbl napaMeTpbl COOTBeTCTBYIOIUHX cpOpMcpaK­

TOpOB (2 I). 

B KpaKOBCKOM HHCTHTyTe .llttepHoii cpH3HKH 

HM. X. H eBOtlHH4aHCKOfO 3asepweHO KOHCTpyHpOBa­

HHe HOBOH TpHrrepHOH CHCTeMbl tlll.ll ycTaHOBKH 

«f>AJA-2. 0Ha BK11104aeT B ce6.ll 30 TeneCKOHOB HOBOH 

KOHCTpy KUHH, Ka))(tlbiH H3 KOTOpblX COCTOHT H3 !J.£­
C'IeTlJHKa (UHJlHHtlpH4eCKa.ll HOHH3aUHOHHa.ll KaMepa, 

Janomi.lleMa.ll ra3oM C 3F8 npH HH3KOM ttasneHHH) , 3a 

KOTOpbiM pacnono)KeH Si(Au)-tteTeKTop. 

npo BetteH aHanH3 3KCnepHMeHTanbHbiX ttaHHbi X 

no .llttep Hoii MYJJbTHcpparMeHTauHH B coyttapeHH.liX 

p + Au npH 3Hepm.s~x 2, I6 ; 3,6 H 8, I f3B . YttosneT­

sopHTeJJ bHOe OnHCaHHe 3KCnepHMeHTanbHbiX ttaHHbiX 

HOllY'Ie 0 npH HCHOJlb30BaHHH MOtlHcpHUHpOBaHHOH 
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MOAenH BHyrpHHAepHOrO KaCKa.Lla H CTaTHCTHqecKOH 

MOAenH HAepHOH MymTHcpparMeHTauHH. MoAHcpHKa­

UHH yqHTbiBaeT AOnOnHHTenbHbiH c6poc MaCChi H 

:mepmH BOJ6}')KJleHHH B npouecce pacumpeHHH ropH­

'Iero cneKTaTopa MHllleHH (p11c.8), KOTOpbiH npeA­

lllecTByeT ero AeJHHTerpauHH [22]. 
ohm npoBeAeH cpaBHHTenbHbiH aHanHJ 3KcnepH­

MeHTBnbHbiX AaHHbiX nO MynhTHcpparMeHTaUHH, Bbi­

JBaHHOH penHTHBHCTCKHMH nerKHMH HApaMH H TH:lKe­

nbiMH HOHaMH. CpasHHBanHCb MHO:lKecTBeHHOCTH 

cpparMeHTOB, HX JapHAOBbie H 3HepreTHqecKHe cneKT­

pbl, speMeHHbie xapaKTepHCTHKH npouecca ( p Hc.9). 

CAenaHhi cneAYJOillHe BbiBOAbi. MynhTHcpparMeHTauHH 

HAyqHO-IIPHKJIA,UHhiE PAEOThl 

B nnaHe cpH3HKO-TeXHH<JecKoro o6ecne<JeHHH Me­

AHK0-6Honorn'leCKHX H KnHHH'IeCKHX HCCneAOBaHHH 

no nyqesoi1 TepanHH Ha nyqKax cpaJoTpOHa 0 115111 

npOBOAHnHCb pa3pa60TKH annapaTypbl Ha CBH3H C 

3BM AnH MeTOAHKH CKaHHpOBaHHH onyxonH lliHpO­

KHM npOTOHHbiM nyqKOM H HCCneAOBaHHH q y BCTBH­

TenbHOCTH AeTeKTOpOB pa3nH'IHbiX THnOB AnH nOBbl­

llleHHH TO'IHOCTH KnHHH'IeCKOH AOJHMeTpHH Ha MeAH­

UHHCKHX nyqKaX TH:lKenbiX HAepHbiX 'laCTHU (23). 
Paapa6oTaHbi 11 COJAaHbi ynpasnHIOillHe 6 n OKH 11 

nporpaMMbi, o6ecne<JHBaiOillHe nepeMemeHHH B cpHK­

CHposaHHoe nono:lKeHHe HeJaBHCHMbiX JaMeAmnenei1 

H KOnnHMaTOpHbiX nnaCTHH ycTpOHCTBa MH CKa HHpO­

BaHHH; npOBeAeHa anpo6aUHH COJAaHHblX 6nOK OB Ha 

lliHpOKOM npOTOHHOM nyqKe. lloCTI1rHyrbl TO'I HOCTH 

ycTaHOBKH nOABH:lKHbiX 3neMeHTOB ycTpOHCTBa Ha 

ypOBHe 0,19 MM MH KOnnHMaTOpHbiX nnaCT I1H H 

0,28 MM - MH nOABH:lKHbiX JaMeAnHTeneH. 

flpoBeAeHbl HCCneAOBaHHH AeTeKTOpOB pa3nH 'IHbiX 

THnOB (HOHHJaUHOHHble KaMepbl, nonynpOBOA HHKO­

Bbie KpeMHHeBble AeTeKTOpbl, anMaJHble AeTeKTOpbl, 

Ha nerKHx nyqKax HBnHeTCH npoueccoM paJsana paJo­

rpeToH paBHOBeCHOH CHCTeMbl H ycnelliHO OnHCbJBaeT­

CH CTaTHCTH'IeCKOH MOAenbiO. flocneAHHH MO:lKeT 6b1Tb 

HCnOnbJOBaHa TaK:lKe AnH OnHCaHHH MHO:lKeCTBeHHOCTH 

cpparMeHTOB, HX 3apHAOBOrO pacnpeAeneHHH H B cny­

<Jae HCnOnbJOBaHHH TH:lKenbiX HOHOB, ecnH 3HeprHH 

BOJ6y:lKAeHHH CHCTeMbl He 6onee 10 M3B/HyKnOH H 

3HeprnH C:lKaTHH HeBenHKa. llHHaMH'IeCKHe 3cpcpeKTbl, 

CBHJaHHbie C KOnneKTHBHbiM nOTOKOM, npOHBnHIOTCH B 

3HepreTH'IeCKOM cneKTpe cpparMeHTOB. 3TH 3cpcpeKTbl 

OC06eHHO BenHKH MH UeHTpBnbHbiX COyAapeHHH 

Au+ Au. 

TepMOniOMHHeCUeHTHbie AeTeKTOpbl) MH KnHHH'IeC­

KOH AOJHMeTpHH Ha npoTOHHbiX nyqKax. IloKaJaHo, 

'ITO AnH HJMepeHHH npocTpaHCTBeHHbiX AOJHbiX pac­

npeAeneHHH HaH6onee nOAXOAHIUHMH HBnHIOTCH nony­

npOBOAHHKOBbJe KpeMHHeBbJe H anMa3HbJe AeTeKTOpbi. 

llnH HJMepeHHH cyMMapHbiX A03HbiX noneH npH nOA­

BI1:lKHOM H MHOrononbHOM o6nyqeHHH nauHeHTOB npe­

HMyiUeCTBO HMeiOT TepMOniOMHHeCUeHTHble AeTeKTO­

pbi. flOKaJaHO, qTO HCKa:lKeHHH rny6HHHbiX A03Hb1X 

pacnpeAeneHHH npOTOHHbiX nyqKOB, HJMepeHHblX pa3-

JlH'IHbiMH THnaMH AeTeKTOpOB B peJynbTaTe 3HepreTH­

'IeCKOH JaBI1CHMOctH HX 'IYBCTBHTenbHOCTH, Hecyme­

CTBeHHbl. 

ll0311MeTpH4eCKaH KBn116pOBKa npOTOHHOrO ny'IKa 

OCYJUeCTBneHa C nOMOIUbiO 110HH3aUHOHHbiX KaMep, 

npOKanH6pOBaHHbiX Ha 3TBnOHHOM HCTO'IHHKe Y-113Ily­

'leHHH. flo pe3y!lbTaTaM 3THX HCCileAOBaHHH CAenaH 

BbiBOA, 'ITO a6COiliOTHaH TO'IHOCTb KnHHH'IeCKOH A03H­

MeTpHH Ha npOTOHHbiX ny'IKaX COCTaBnHeT 3%, 'ITO 

OTBe'laeT Me:lKAyHapOAHbiM Tpe6oBaHHHM K AOJHMeT­

pHH TepaneBTI1'1eCKHX npOTOHHbiX ny'IKOB. 

KOH«<>EPEH~HH H COBEIIJ;AHH}I, OPfAHH30BAHHhiE JJ}III 

Ilepsoe Me:lKAyHapoAHOe cosemaHI1e no n p o6ne­

MaM HOBOH cpH311KH B HeyCKOp11TeJlbHbiX 3KCnep11 MeH­

TaX NANP-97 («Non-Accelerator New Physics» ) npo­

XOAHno B lly6He C 7 no 1J HIOnH 1997 r. 

06cy:lKAeHI1e cospeMeHHOH CI1Tyamm 11 nep cneK­

THB nOHCKa HOBOH cpH311KI1 1a paMKaMI1 «CTaHAap THOH 

MOAenH » B HeyCKOp11TeJlbHbiX 3KCnep11MeHTaX 6blnO 

rnaBHOH uenbiO coBelllaHHH. B3ai1MHaH Aon onHHe­

MOCTb nOI1CKa HOBOH cp11311KH Ha ycKOp11TeJlHX 11 6e3 

HI1X TaK:lKe 06Cy)f(ABnaCb Ha 3TOM COBelllaHI111. P a 3Ili1'1-

Hble pacwHpeHI1H <<CTaHAapTHOH MOAenl1», BKn iO'I<UI 

cynepC11MMeTp1110 11 11Ae11 Beil11KOrO 06beAH HeHI1H, 
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paCCMaTp11BanHCb oprKOMI1TeTOM KaK UelnpanbHbiH 

BOnpOC AilH 06Cy)f(Aeii11H TeopeTHKUMH H 3KCnep11MeH­

TaTOpUMI1. 

B nporpaMMY cosema1111H 6bJilH BKiliO'IeHbi cneAy­

IOIU11e BOnpOCbl: COBpeMeHHbiH CTaTyc IIOBOH cp11311KH 

1a paMKUMI1 «CTaHAapTIIOH MOAeilH>>; He6ap11011HaH 

TeMHU51 MaTep1151; B03MO)f(lfble np051Bne!IH51 IIOBOH cpH-

3HKI1 B 6eJHei1Tp1111IIOM ABOHHOM P-pacna.ue 11 J.Ipymx 

peLlKI1X npoueccax; HOBaH cp11311Ka 11 npo6neMa MaCCbl 

Hei1Tp11HO; CTpyKTypa HLlpa 11 uyKJIOHa KaK cpou Llil51 

fi011CKa IIOBOH cpW311K11; HOBble 3KCnepHMe!ITaJibllble 

B01MO)f(lf0CTI1 J.UI51 11011CKa IIOBOH cp11311KI1. 



.Donee 90 }"'eHbiX npHH~no }"'aCTHe B pa6oTe co­

semaHH~. 0CHOBHbJe 0630pHbJe .llOKJHl,!lbl 6bJnH npe.U­

CTaBneHbl se.uylllHMH cneuwanwcTaMH. Cpe.uw HHX xo­

powo H3BeCTHbJe }"'eHbJe <l>.T.ABHHbeH (CiliA), 

8.C.Eepe3HHCKHH (11TanH~). A.)J,ap (l13paHllb), 

f.8.lloMorauKHH (Pocc~), 3.<l>HOpHHH (11Tal!H~), 

O.fepuer (CiliA), C.ll)[(ynwaH (<l>paHu~). f.B.K.nan­

.uop-KnawHrpoTXayc (<l>Pr), B.A.KyJbMHH (Poccw~). 

P.MoxanaTpa (CWA), Jl.PO)[(KOBCKHH (AHrn~). 

X.<l>.B.8anne (11cnaHH~). X.K. 8anbTep (Wsewua­

p~). H T.Jl. MecTHbiH oprKOMHTeT B03rnasn~nH 

8.E.Epy.uaHHH H c.r.KosaneHKO. 

Me)[(JlyHapO.llH~ wKona-ceMHHap «AKTYal!bHbie 

npo6neMbl cpH3HKH t.IaCTHU H ~.llpa» 6bJna opraHH30Ba­

Ha 0115!11 (Ha 6aJe Jl5IO) cosMeCTHO c HauHOHal!b­

HbiM UeHTpOM no cpH3HKe BbJCOKHX ::lHeprHH H ::llleMeH­

TapHbiX t.IaCTHU (Pecny6nwKa Eenopyccw~. MHHCK). 

3Ta lllKOna npOXO.llHna He,llal!eKO OT foMen~, C 8 no 

17 asrycTa 1997 r. OprKOMHTeT WKOnbi B03rnaswn .UH­

peKTOp 0115!11 npocpeccop 8 .f.Ka.ubiWeBCKHH. 

Ha}"'H~ nporpaMMa wKonbJ-ceMHHapa BKnJOt.Iana 

cne.uyJOlllHe TeMbl: OCHOBHbJe 3KCnepHMeHTal!bHble 

pe3yllbTaTbi cospeMeHHbiX ycKopHTenew (LEP, HERA, 

Tevatron H T . .u.); nporpaMMa LHC " 6y.uymwe 3Kcne­

pwMeHTbi ATLAS, CMS H .upyrwe; «CTaH.uapTH~ MO­

.uenb» H cpH3HKa 3a ee npe.uenaMH; M~rKHe H )[(eCTKHe 

npoueccbJ B KXll (nepTyp6aTHBHbiH " HenepTyp6a­

THBHbiH nO,llXO.llbl, CTpYJ.f, )[(eCTK~ .llHcppaKUH~ H T.n.); 

HOBble TeH,lleHUHH B KBaHTOBOH TeOpHH non~ H pen~­

THBHCTCKOH ~JlepHOH cpH3HKe. 8 pa6oTe WKOnbi npH­

H~JIO }"'aCTHe OKOnO 120 cneUHaJIHCTOB. 
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BBE)lEHHE 

B 1997 ro.11y Jla6opaTOpHS1 SJ.IlepHbtX peaKuHii 

HM. f.H.<!Jneposa BeJia HCCJie.IIOBaHHSI B 06JiaCTH qm-
311KH TSJ)I(eJiblX HOHOB B CJie.llyiOlUHX Tpex OCHOBHbiX 

HanpasneHI1SIX: CHHTe3 CBepXTSJ)I(eJiblX H 3K30TH<teC­

KHX Sl.llep B peaKUHSIX C nyttKaMH CTa6HJibHbiX H 

pa,uHOaKTI1BHbiX H30TOnOB, H3ytteHHe MeXaHH3Ma llllep­

HblX peaKUHH H CfiOHTaHHOrO H BblH~.IleHHOro .lleJie­

HI1SI llllep; pa60Tbl B 06JiaCTH ycKOp11TeJibHOH TeXHO­

JIOrHH; npHKJia.LlHble pa60Tbl. 06oe.IIHHeHHble 14 npo­

eKTaMH 11CCJiellOBaHI1SI BbinOJIHSIJIHCb B Me)l()lYHapOllHOH 

KOnna6opaUI111 C llpyrHMH HayttHblMH UeHTpaMH. 

8 1997 rony JasepWHJiaCb llJIHTeJibHaSJ .IIHCKyCCHSI 

OTllOCI1TeJibHO npHOp11TeTOB H HaJBaHHH B OTKpblTHH 

HOBblX 3JieMeHTOB . 8 1995 ro.11y KOMHCCHSI 3KCnep­

TOB ilBYX Me)l(llyHapO.IIHblX COI030B no cpH3HKe H 

XHMHH np113HaJia npHOpHTeT lly6Hbl B OTKpblTHH 

I 02-105 3JieMeHTOB H OTMeTI1Jia BKJia.ll B OTKpblTHe 

I 06-108 3JieMeHTOB. 8 1997 rony Ha reHepanbHOH 

accaM6nee CoiOJa no <tHCTOH 11 npHKJia.IIHOH XHMHH 

nnH 3JieMeHTa I 05 6btJio npHHSJTO HaJBaHHe lly6HHH. 

3TOT cpaKT MO)KHO paCCMaTpHBaTb KaK npH3HaHHe Bbl­

llaiOlUerOCSI 8KJial!a Me)KllyHapOllHOrO UeHTpa 8 lly6He 

B X11MI110 11 COBpeMe~HIYKl cpH3HKy. 

Hosal! o6JiaCTb cn6HJibHOCTH c Z = I 08 11 

N = 162 o6uapy)KeHa s nocnenHHe rOllbi s ny6HeiiCKHX 

3Kcnep11MeHTax no ctniTeJy HaH6onee TSJ)KeJibiX HJOTO­

nos I 02-110 3neMellTOB. Ha<taTbi pa6oTbt no CHHTeJy 

HJOTOIIOB II 0, 112 11 114 3JieMeHTOB s peaKUIIliX c 

11ouaM11 
48

Ca. 8 1997 ro11y Ha UHKJioTpoue Y-400 

6biJIH 8binOJllleiibi nepBbie ::>KcnepnMeiiTbl no CIIIITeJy 

276·277
110 8 peaKU1111 

232
Th + 4XCa, llOCHtriiyTa 'IYBCT-

811TeJibllOCTb ua yposue 3 · 10-36 
cM

2. HoBbie Ba)KIIbie 

cpH3ll'leCKIIe pe'JyJibTaTbl IIOJIY'Iellhl np11 113Y'Iellllll 

CIIOHTaiiiiOI"O II mnK03HepreTII'IeCKOI"O lleJiellllll >tllep. 

BnepBI>Ie xapaK-repncTHKI1 ocKOJIKOB 11eJielliBI (Macco-

80-::JHepreni'IecKne KOppeJI>IUIIII) 61>1.1111 IDMepeHbl B 

COBfla.Ll HHH C HeihpOHaMH H y-KBaHTaMH .11m1 CJia6o­

B036y)l()leHHbiX KOMnayH.Il-SI.Ilep 3JieMeHTa Z = 110, fiO-

JIY'JeHHbiX B aCHMMeTpH'-IHOH peaKUHH 
249

Cf + 24
Mg. 

AHaJIH3 3KcnepHMeHTaJibHbiX .11aHHbiX noKa3an, ttTo 

3TOT Me TO.Il SIBJISieTCSI BeCbMa nepcneKTHBHbiM .IIJISI 

HCCJie.IIOBaHHSI .IIHHaMHKH CJIHSIHHSI-.IleJieHHSI .IIJISI ll.llep 

CBepXTSJ )I(eJibiX 3JieMeHTOB. 

Cym ecTBeHHbte .IIOCTH)I(eHHSJ nonyqeHbl s Hccne­

.IIOBaHHH 3K30TH'JeCKHX SJ.Ilep. Hapli.IIY c Tpa.LlHUHOHHbi­

MH HCCJie.IIOBaHHSIMH HeHTpOHOH36biTOlJHbiX H30TOfiOB 

nef'laiiw Hx SJ.Ilep s6JIH3H o6ono<teK N = 20 11 N = 26, 

BbinOJIH SJ eMbiX cosMeCTHO c GANIL 11 RIKEN, s 

1997 ro.11y Ha KaHane flyttKOB BbiCOKOro pa3peweHHSI 

AKKYJH1HHA UHKJIOTPOHa Y-400M 6biJIH Hccne.llosa-

Hbi csoiiCTsa HeiiTpOHOH36biTOttHoro SI.Ilpa 
6

He. Bnep­

Bbie npo se.11eHo, s wHpoKoM .11Hana3oHe yrnos, npeuH-

3HOHHOe H3MepeHHe ynpyroro pacceSJHHSI 
6
He Ha ll.ll­

pax 
4

H e . l13MepeHHSI BbiSIBHJIH aHOMaJibHOe B03paCTa­

HHe ce eHHSJ pacceSJHHSJ Ha 3a.LlHHX ymax. AHanH3 

.llaHHbiX fiOKa3aJI, liTO B03paCTaHHe Ce<teHHSI fiO.Il 3a.ll­

HHMH y m aMH npaKTH<teCKH Ha 100 o/o CBSJ3aHO C cyme­

CTBOBa HeM .IIHHeHTpOHHOH KOHcf>HrypaUHH B rano 

ll.llpa 
6

H e. TaKHM o6pa3oM y.11anocb pa3pewHTb cyme­

cTsosas wyiO s Te<teHHe MHomx neT npo6neMy HaJIH-

<tHSJ ran o s ll.llpax 
6
He. 

PSJ.Il HHTepecHbiX pe3yJibTaToB nonytteH Ha 41t­

cneKTpo MeTpe OCKOJIKOB .lleJieHHSI <IJQ})QC. nocne 

MOllepH H3aUHH B 1997 ro.11y HOBbiH 3KCnepnMeHT npo­

BOllHJlCll C IICfiOJib30BaHHeM nepenHeH CTeHKli, COllep­

)KalUeii 80 ¢occp11<t-lleTeKTOpos . A11ann3 npellbillYWHX 

3KcnepHMemos 1996-1997 rr. np11seJJ K Ha6niO­

llemtKl p lllla IIOBbiX cpeHOMeHOB. 8 <taCTHOCTH, snep­

Bhie 6hiJl o6Hapy)Kell, s Maccosoii llHCnepclllt ocKoll­

KOB JleJi eiiiiSI, 3cpcpeKT npellpa3pblBHOrO OXJla)KlleHIISI 

rop>t'III X T>I)KeJihlX KOMnayllll-llllep B llllalla30He 3Hep-
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rHH B036}')K.UeHH51 100 + 250 MsB. nocne 250 MsB 

HaCTynaeT pe3KHH H3JIOM B noBe)leHHH BeJIH'lHHbl )lHC­

nepCHH, 'ITO MO:lKeT CBH)leTeJibCTBOBaTb 0 nOSIBJieHHH 

HOBOfO MeXaHH3Ma 6biCTpOrO .ueneHH51. HH:lKe H B6JIH-

3H nopora MYJibTHcpparMeHTauHH nonyqeHa HOBa51 HH­

cpopMaUH51 o MexaHHJMe pacna.ua rop51YHX 51.Uep Ha TPH 

OCKOJIKa H pOJIH 3MHCCHH npoMe:lKYTO'lHOfO cppa rMeH­

Ta H3 wei1KH .uenS~weroc51 51.Upa. 

B 1997 ro.uy Ha ycKopHTene Y-400M npo se.ueH 

COBMeCTHbiH pOCCHHCKO-KHTaHCKHH 3KCnepHMeHT no 

Hccne.uosaHHIO MexaHHJMa pacna.ua B036Y:lK)leHHbiX Mep. 

B 1996-1997 rr. coJ.uaHbi, JanyweHbi H n onyqe­

Hbi npoeKTHbie napaMeTpbl no HHTeHCHBHOCTH H 3Hep­

fHH )lJI51 HOBblX BHelllHHX HCTO'IHHKOB TSI :lKeJibiX 

HOHOB, OCHOBaHHbiX Ha npHHUHne 3JieKTp OHHO­

UHKnOTpOHHOf0 pe3oHaHca DECRIS-14-2 H ECR -4M, 

H C03)laHbl CHCTeMbl BepTHKanbHOH HH:lKeKUHH HOHOB B 

ueHTp KaMep HJoxpoHHbiX UHKnOTpOHOB Y - 4 00 H 

Y-400M . l1HTeHCHBHOCTb HOHOB, HH:lKeKTHpy eMbiX 

HCTO'lHHKaMH, COCTaBJIS!eT: N 6+ - 50 MKA, n
6+ 

200 MKA, Ne7+ - 100 MKA, Ar8+ - 600 MKA, 

Kr10+- 70 MKA, Xe 13+- 40 MKA; Jln51 HOHOB, nony­

t.JaeMbiX H3 TBep.UbiX semecTB, TaKHx, KaK Li, Mg H Ca, 

HHTeHCHBHOCTb .uocTHraeT 200 MKA. B sKcnepHMeH-

Tax Ha UHKJIOTpOHe Y-400M c HcnOilb30BaHHeM ECR­

HCTO'IHHKOB KOHe'lHa51 3HeprH51 HOHOB .!lOCTHraeT 

60 MsB/H. ,Lln51 .uoporocTOS!IUHX H30Tonos Ca-48 pac­

xo.u BeiUeCTB )lOCTHraeT 0,2 + 0,4 Mr/t.J, 'ITO B 20 pa3 

nyqwe, t.JeM npH HcnonbJOBaHHH HCTO'lHHKa PIG. TeM 

CaMbJM Ha 6aJe UHKnOTpOHOB TSI:lKeJibiX HOHOB Y-400 H 

Y-400M, ocHameHHbiX ECR-HcTO'lHHKaMH Hosoro no­

KoneHH51, C03)laH YHHKai1bHbiH KOMnneKC )ln51 HCCJie)lO­

BaHHH no cpH3HKe 51.Upa B o6naCTH HH3KHX H Cpe.UHHX 

3Heprni1, OCHaiUeHHbiX COBpeMeHHbJMH )leTeKTOpHbiMH 

CHCTeMaMH, KHHeMaTH'leCKHMH cenapaTOpaMH 51.Uep: 

rnc (ra30HanonHeHHbiH cenapaTop) H BACI1fll1CA -

H 4rt-cneKTpOMeTpaMH 3ap51:lKeHHbiX t.JaCTHU, HeHTpO­

HOB H y-KBaHTOB - <l>OEOC, MYflbTH, KOPCET 

+ llEMOH . 

B 1997 ro.uy na6opaTOpH51 opraHHJOBana t.JeTbipe 

Me)I(JlYHapO.UHbiX COBeiUaHHSI no pa3JlH'lHbiM HanpaB­

IleHHSIM )le51TeJlbHOCTH, B TOM 'lHCJle 6-10 Me)I(JlyHapOJI­

HYIO wKony-ceMHHap no cpH3HKe TSI:lKeilbiX HOHOB. B 

1997 ro.uy ony6nHKOBaH t.JeTBepTbiH BbinYCK C60pHHKa 

Scientific Report 1995-1996. Heavy Ion Physics. 

JINR E-7-97-206, Dubna, KOTOpbiH co.uep:lKHT 6onee 

150 KpaTKHX HayYHbiH CTaTeH, nO.UfOTOBJleHHbiX KOil­

JleKTHBOM fl5JP. 

CHHTE3 H HCCJIEllOBAHHE CBOHCTB H30TOUOB UDKF.JihiX 3JIEMEHTOB 

TeopH51 51.UepHbiX o6onot.JeK npe.ucKaJana c y meCT­

BOBaHHe csepxTS~:lKeJibiX sneMeHTOB. KaK peJynbTaT 

no51BneHH51 6apbepa .ueneHH51, o6ycnosneHHoro 51.Uep­

HOH CTPYKTypoi1, napuHanbHOe speM51 :lKHJHH csepxT51 -

:lKeJibiX 51Jiep OTHOCHTeJibHO CnOHTaHHOfO )leJieH H51 CTa­

HOBHTC51 Ha 10--20 nOp5i.UKOB BeJIH'lHHbl 60Jibllle , t.JeM 

3TO npe.UCKaJbiBanOCb KnaCCH'leCKOH KaneJibHOH MO­

)leJibiO, H H30TOnbJ HaH6onee TSI:lKeJibiX 3JieMeHTOB 

HCnbiTbJBaiOT a-pacna.u. B nocne.uHHe rOJibi B 3TOM Ha­

npasneHHH .uocTHrHYTbi 6onblllHe ycnexH . 3Kc nepH­

MeHTbi no CHHTeJy HOBbiX sneMeHTOB 6biJIH Bbm OnHe­

Hbi B peaKUHSIX rop51Yero CJIH51HH51 KOJIJia6opauHeH 

JUIP-LLNL (flHBepMop) Ha UHKJIOTpoHe Y-400 H B 

peaKUHS!X xono.uHoro cnH51HH51 Konna6opauHei1 GSI 

(llapMwTa.uT) - fl51P Ha ycKopHTene YHHflA K . 06e 

cepHH 3KCnepHMeHTOB npHBeJlH K CHHTe3y II OBbiX 

HaH6onee TSI:lKeilbiX 51.Uep. HOBble )laHHbJe KOilii 'leCT­

BeHHO COrJlaCYJOTC51 C npe.UCKa3aHH51MH MaKpO-M HKpO­

CKOnHt.JeCKOH TeOpHH, 'ITO cymeCTByeT 3Hat.JHTeJi bllbiH 

CTa6HJIH3HpyiOIUHH 060ilO'le'lHbiH 3cpcpeKT B 0 6 JlaCTH 

B6IlH3H N = 162 H Z = 108 [ 1] . 3To .uenaeT npe.ucKa-

3aHH51 TeOpHH OTHOCHTeJl bHO CTa6HJibiiOCTH li.Uep C 

Z = 114 H N == 180 6onee peanHCTH'lHbiMH . B ro JKe 

speM51 pact.JeTbi npe.ucKa3biBaiOT, 'ITO HaH60Jiee c-ra-

6HilbHbiMH (c T1 12 > 108 neT) MOfYT OKa3aTbCSI 11e 

SIJipa 3KaCBHIIUa, KaK npeJinonaranocb pa11ee, a .HJipa B 

06IlaCTH 3KaBOI1bcppaMa, 3KaOCMH", pacnOJIO:lKe llllble 
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Ha 6-8 HOMepos HHJKe, c Maccoi1 A == 290. Ha pHc . 1 

npeJICTaBileHbi pacct.JHTaHHbie nepHOJlbi nonypacnaJia 

T a H T~f .UJI51 YeTHO-'leTHbiX H30Tonos c N = 180, 182 

H 184 H Z = I 04-120. Bee 3TO MOJKeT paJIHKanbHO 

H3MeHHTb B3rJ15i)l Ha B03MO:lKHOCTb cyiUeCTBOBaHHSI 

CBepXTSI:lKeJlbiX 3JieMeHTOB B npHpOJie H riYTH HX 

nOHCKa (2]. 

8 peaKUHS!X CJIHSIHH51 TSI:lKeJlbiX HOIIOB 
22

Ne, 

26
Mg H 

34
S C MHllleHSIMH 

238U H 
244

Pu, C HCriOIIb30Ba-

1iHeM raJoHanoiiHeHHOro cenapaTopa, 6biilH H3MepeHbi 

Ce'leHH51 peaKUHH C HCnycKaHHeM 4 H 5 HeHTpOHOB 

[3]. Ha pHc .2 HapSIJIY c HOBbiMH .uaHHbiMH npeJicTasne­

Hbi TaK:lKe H3BeCTHbie H3 60Jiee paHHHX pa60T BeilH­

'lHHbl Ce'leHHH peaKUHH C HcnycKaHHeM 4 H 5 HeHTpO-

HOB, nonyqeHHbJe B peaKUHSIX CJIHSIIIHSI HOIIOB 
12

C, 

180 H 
22Ne c 

238u [3]. 
Ha'laTa no.uroTOBKa K JIIlHTeilbHbiM 3KC1IepHMeii­

TaM 1998 ro.ua nO CHHTe3y 112 3JieMeiiTa B peaKUHH 

238u + 48
ca 11a KHIIeMaTHt.JecKoM cenapaTope BACH­

n HCA H 114 3JJeMeiiTa B peaKUHH 
244

Pu + 4gca Ha 

cenapaTope rHC. B riOCJie.UHHe I"O.Ubl ~10.Uep11H 3HpoBa­

IIbl .UeTeKTOpllbie CHCTeMbl H 3JieKTp011HKa ycTaiiOBOK, 

'lTO 1103BOIIHT HCIIOJlb30BaTb 16-cTpHIIOBhie 1103HUHOII­

IIO-'lYBCTBHTeJibllble .UeTeKTOpbl B cpOKa.JlbiiOH IIJIOC­

KOCTH ceuapaTOpOB H 110 4 .UeTeKTOpa B 3a.LIHeii IIOJIY­

ccpepe B KaJK.UOH yCTOliiOBKe. noJJy'leiJO :mepreTH'JeC-
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PHc.l. 3aBHCHMOCTb nepHona nonypacnana oT aTOMHoro Ho­

Mepa Z JileMeHTa: a-pacnan - '-!epHble CHMBOilbl, S.f. -
CBCTJible CHMBOJibl . .[laHHble npeJICTaBJICHbl Jlilll 1130TOfiOB C 

N == 180, 182 H 184. CTpenKH yKaJbiBaJOT ~-cTa6HJJbHble 
liJipa c N == 180 H 184 

KOe pa3peweHI1e 25 K38 JlJlll <X-'-IaCT11U C 3HeprHeH 

5,5 M3B 11 no311U110HHoe pa3peweHI1e n)"lwe '-!eM 

0,5 MM JlJill npOJl)'KTOB peaKUI1H, 11MnJiaHT11pOBaHHbiX 

B JleTeKTOp; np11 3TOM nOJIHall 3cpcpeKTI1BHOCTb perHCT­

paU.I111 <X- '-IaCT11U, 11CnyWeHHbiX 113 11CCJie)lyeMbiX liJlep, 

6yneT He MeHee 85% [4,5]. 

BbmonHeHa nonroTOBI1TenbHall pa6oTa K npose­

lleHHIO 3KCnep11MeHTOB no CI1HTe3y CBepXTll)l(eJibiX 

l!Jlep C Z = 110 B peaKU11liX nOJIHOfO CJIHliH11ll 

23~h + 48
ca. CornacHo nocnenHI1M TeopeTI1'-IeCKI1M 

npencKa3aHHliM A.Co611'-!escKoro 11 np. napu~o~anbHble 

nep110Jlbl nonypacna.na OTHOCHTenbHO a-pacna.na 11 

cnmnaHHoro neneHI1ll llnpa 
268Sg (Z = 106) cocTaBnli­

IOT - 2-3 '-!aca, B TO speMll KaK nep~o~on nonypacna.na 

no'-lepHero cnoHTaHHo-nenllwerocll liJlpa 

264R t· (Z = I 04) OUe1111BaeTCll B HeCKOJibKO CeKyHll. 

5!npo 
268Sg non)I(HO o6pa30BbiBaTbCll B pe3ynbTaTe 

nsyx KopOTKI1X no speMeiiH a-pacna.nos llllpa 
276 1 I 0, 

KOTOpOe liBJilleTCll npOJlYKTOM 11Cnape11llll 4 HeHTp0-

1108 113 KOMnayiiJl-llllpa 
280 I I 0. BpeMella )1(113HI1 no­

'1epH11X llllep, o6pa3)'10W11XCll IIOCJ!e HC11apeHI1ll 3 HeH-

TpOIIOB, T.e . He'-leTIIbiX 1130TOllOB 
269Sg 11 265Rf, OUe-

1111BaJOTCll c MeHbweii TO'-IIIOCTbiO. OnHaKo O)I(11JlaeTcll, 
~69 

'ITO speMll )1(1131111 llllpa - Sg OTHOCI1TeJibHO a-pacna-

na cocTaBJilleT IIOPllllKa OlliiOro '-laca, HOCJie '-lero c ne­

pHonoM IIOHypaclla.Jia, paBHbiM HeCKOJlbKI1M '-!aCaM, 

llllpO 
265

Rf npeTepmiT CfiOIITaHHOe nene~HJe . 0naHI1-

pyeMall cxeMa MOlleJibllbiX 3KC11ep~o~MeiiTOB npennona-

raeT uaKOIIJielule llOJII"O)I(HBywero llllpa 268Sg s c6op­

tiHKe BO BpeMll 06JJy'-leiiHll 
232Th HOIIaMH 48Ca, COOT-

-Zl mb 
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P11c.2. I13MepeHHble ce'-!eHI1ll Jlilll 4n H 5n HcnapHTenbHbiX 

KaHaJIOB peaKUHH IIOJIHOfO CJII1JIHHJI MelK.lly JIJlpoM 
238u H 

TJIJKeJJbiM H HOHaMH OT 
12C JlO 

34
C. TaKJKe )'Ka3aHbl Ce'-!eHHJI 

JlJIJI 
24<i>u - 22

Ne, 
34S peaKU11H . .[laHHble, IIOKa3aHHbJe 

3Ha'-!KaMH 'Y e3'\J) H • - (
244ru), IIpeJICTaBJIJIJOT lJCCIIe­

p11MeHTliJi bHbJe pe3yJJbTaTbl, IIOJIY'-!eHHble Ha U11KJJOTpOHe 

Y -400 C HCIIOJib30BaHHeM ycTaHOBKH «fa3oHaiiOJIHeHHbiH 

cerrapaTOp >> 

BeTCTBYIOlUYIO XI1MI1'-IeCKYJO cenapauHJO cppaKUHH 

I 06 3ne MeHTa H 113MepeHHll a-pacna.na 11 co6biT11H 

cnoHTaHHOro neneHI1ll B off-line pe)I(I1Me. B pe3yJJbTa­

Te 3KCn ep11MeHTOB MOryT 6b!Tb 113)"leHbl CBOHCTBa 

11a1160nee Tll)l(eJibiX 1130TOnOB 
266·268Sg (Z = 106) H 

264
·
26'R f (Z = I 04) s6nl1311 o6ono'-IKI1 N = 162 H 

nony'-le ll yposeHb ce'-!eH11ll o6pa3osaHI1ll csepxTliJKe-

JibiX liJl p B peaKU11liX nOJIHOfO CJII1liHI1ll 110HOB 
48

Ca C 

liJlpaMI1 MI1WeHeii 113 aKTI1H11JlHbiX 3neMeHTOB. ob!Jll1 

BblnOJIH e Hbl TeCTOBbJe 3KCnep11MeHTbl nO 0Tpa60TKe 

npoueny pbi X11MI1'-!ecKoi1 cenapau1111 cppaKUI111 I 06 
3neMeHTa, npOJl)'KTa nocnenosaTenbHoro a-pacna.ua 

l!Jlep 
276

·
277 110. 3KCnep11MeHTbl fiOKa3anl1 BbiCOKYJO 

cTeneH b 0'-111CTKI1 cppaKU1111 I 06 3neMeHTa OT cpoHOBbiX 

nponyKTOB Th (~ 3 · 105), Bi 11 Pb (~ 3 · 104
). B nep­

so~i cep HH 3Kcnep11MeHTOB no CI1HTe3y 
266·267 11 0 no­

cne XI1 M I1'-IeCKOH cenapau1111 cppaKU1111 I 06 3JieMeHTa 

XHMH'-IeCKI1e o6pa3Ubl OCaJK)laJJI1Cb Ha yrnepOllHble 

cponbrn TonwHHO~i - 40 Mr I cM
2 

11 noMewani1Cb Me)l(­

llY napaMII nonynpOBOJlHI1KOBbiX )leTeKTOpOB <X-113JIY· 

'lellllll L(J ill pemcTpaU11H aKTI1BHOCTI1 B off-line pe)I(H-
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PHc.3. 3aBHCHMOCTb 'IYBCTBHTeJibHOCTH no ce'!eHHIO o6pa3o­

saHHll liLiep 
276

•
277 ri 0 KaK cpyHKUHll nepHoaa nony p acnaaa 

LlO'IepHHX liLiep I 06 H 104 JJieMeHTOB 

Me. nocJJe o6JJ)"'eHHll <JaCTb TOpHeBbiX MHIUeHeH CO 

B611TbiMH B HHX npOJlyKTaMH peaKUHH nOJJHOro CJJHll­

HHll nOMelUaJJaCb Me)I(Jly CJIOllMH TBep)lOTeJJbHbi X Tpe­

KOBbiX )leTeKTOpOB JlJill perHCTpaU1111 OCKOJJKOB cnoH-

TaHHOfO )leJJeHHll. J1HTeHCHBHOCTb n)"'Ka HOHOB 
48

Ca 

B 3TOM 3Kcnep11MeHTe )lOCTHraJJa 4 . I 0
12 

1/c, 3a JlBOe 

CYTOK 6biJia Ha6paHa noJJHall )l03a - 3 . I 0
17 

HOHOB 

48
Ca . • 06pa6oTKa o6pa3UOB 11 aHaJJI13 pe3yJJ bTaToB 

nponoJJ)f(aiOTCll. Ha p11c.3 npencTaBJieHa Kp11Ball 3aBH­

CI1MOCTI1 BepxHeH rpaH11Ubl Ce'!eHHll o6pa30BaHI1ll llJlep 

XUMUgTPAHCAKTHHHnOB 

HecKOJibKO neT Ha3aJl B na6opaTOp1111 TepMoxpo­

MaTorpacp11'1eCKI1M MeTO)lOM 6biJJO npOBe)leHO c p aBHH­

TeJJbHOe 113)"1eHI1e TeTpaXJJOp11JlHbiX 11 TeTpa6pOMI1Jl­

HbiX coe)li1HeHHH I04 3JJeMeHTa H racpH11ll. Pe3yJi bTaTbi 

noKa3aJJI1, <ITO BaJJeHTHOCTb coenHHeHHH I 04· ::~neMeH­

Ta BbiiUe, <JeM )lJill racpHHll. 3TH pe3yJJbTaTbl o6y cJJOB­

JJeHbl peJJllTHBHCTCKHMH 3cpcpeKTat-.1H B XI1MH<JeCKI1X 

CBOHCTBax. HenaBHO Ha U11KJIOTpOHe Y - 400 B KOJIJJa-

6opaul111 c rpynnaMH XI1MI1KOB 113 PSI (ll10p11x), 

HccnenoBaTeJJbcKoro ueHTpa PocceHnopcpa npoBeneHo 

cpaBHHTeJJbHOe 113)"1eHI1e TeTpa- 11 OKCOJli1XJJOp 11!10B 

CJIUgHUE U ,llEJIEHUE g.IlEP 

HOBbie CBHJleTeJibCTBa BJJI1ll1111ll 060JJO'-Ie'-lllbi X 3cp­

cpeKTOB Ha Jli1HaMI1KY ll!lep110f0 ,UeJieiii151 6biJII1 IIOJiy­

'-leHbl JlJill CriOHTaHIIOfO 11 BbiHY)f(JleHIIOI'O .UeJJe fnJ}( B 

IIOCJie,UII11X 3KCnep11MeHTaX B KOJIJia6opaU1111 C pa3-

JII1'-IIILIM11 rpynnaMI1 . 
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P11c.4. BeJIH'-IHHbl npoxo)f(LieHHll cppaKUHH 
261Rf e57

No) 

KaK cpyHKU11ll TeMnepaTypbl TepMOXpOMaTorpacpH'-IeCKOH 

KOJIOHKH 

276•277
IIO KaK cpyHKUHll nep11ona nonypacnana JlOYep­

HHX ll)lep 
268•269

Sg 11 
264 · 26~f. 4)'BCTBI1TeJJbHOCTb 

3KCilep11MeHTa COCTaBHJJa - 3 n6 (3 . 10-36 
CM

2
). Bo-

306HOBJJeHI1e 3KCnep11MeHTOB no CHHTe3y 
276•277

II 0 11 

Ha6JIIOJleHI110 )lO<iepH11X npOJlYKTOB OT <X-pacnana 

268,269s g HJJH 264 · 26~ f 3anna~mpoBaHo c anpem1 

I998 fO)la. np11 CpenHeH 11HTeHCI1BHOCTI1 110HOB 

48
Ca - 3 · 10 12 

I/c 'IYBCTBI1TeJibHOCTb 3KCnep11MeHTa 

)lOCTHrHeT -J n6. 

3THX JlBYX 3JJeMeHTOB . <l>paKUHSI pai1110aKTI1BIIbiX aTO­

MOB, Bbl)f(HBlUHX nOCJie npOXO)f(LleHHll '-Iepe3 KOJIOIIKy, 

6bJJJa 113MepeHa Ha BbiXO.Ue 113 KOJJOHKI1 KaK cpy11KU11SI 

;eMnepaTypbl KOJJOHK11. 3TO ri03BOJJSieT aKKypaTIJO 113-

MepllTb BpeMSI y.uep)f(11BaHI151, KOTOpOe 3aBI1CHT OT Ba­

JieHTHOCTI1 COeLli1Helll151 11 TeMIIepaTypbl KOJIOIIKH. 

BnepBbie cpaBHI1BaeMbJe IIYKJI11Llbi 11MeJJI1 OLlHJiaKOBbJe 

nep110Jlbl riOJiypacnana, '-ITO 1103BOJII1JIO KOJJI1<JeCTBeii­

HO oxapaKTep1130BaTb pa3II11UY B CBOHCTBaX riOLl06HbiX 

3JJeMeHTOB (p11c.4) (6) . 

C UeJJhiO 113y<Jeiii1SI cpe110Me11a XOJIOLl iiOii KOMIIaKT­

IIOH 11 XOJIOLliiOH necpopMHpoBaiiJJOii cpparM e iiTaUIIII 

11 IWHCKa KJiaCTepiiMX MOll pacua,ua 11a yc-raiiOBKe 

KOPCET + .LlEMOH (wHpoKoyroJJJ.IIJ.Je n eTcKTOphl 

OCKOJIKOB JleJie!nill 11 47t-lleiiTp01111blii CrieKTpOMeTp) H 
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PHc.S . CnoHTaHHoe neneHHe llnep 
252

Cf: a) 3asHCHMOCTb cpenHeii seJJH'·IH bl yrnosoro MOMeHTa Mll li.Uep Mo KaK <jlyHKUHll 

napaMeTpa ne<jJopMaUHH. 6) 3aBHCHMOCTb Bbixona KoppenHposaHHbiX nap oc KonKoB Ba-Mo H Ce-Zr oT BeJJH"IHHbi CYMMapHo­

ro ymosoro MOMeHTa (Mll Vtot = 2) 

47t-COeKTpOMeTpa OCKOJIKOB )leJJeHIHI <l>QEQC 6biJIH 

npose.ueHbi H3MepeHHll cnoHTaHHoro .ueneHHll 
248

Cm. 

OpoaHamnHposaHbl TOHKall H rpocc-cTpyKTypa 

nepBH'IHbiX Macc-:mepreTH'IeCKHX pacnpe.ueneHHH oc­

KOnKOB )leJieHHjj, nOJI)"'eHHbiX B CnOHTaHHOM )leJieHHH 

252
Cf. l1MeeTCll yKa3aHHe Ha TO, 'ITO )leJIHTeJlbHble MO­

.llbl _onpe.UeJiliiOTCll KJ1aCTepH3aUHeH )leJillllleHCll CHCTe­

Mbl (7] . 

8 Te'leHHe .llJIHTeJibHOfO speMeHH C'IHTaJJOCb , 'ITO 

HCCJie)lOBaHHe yrnOBOrO MOMeHTa OCKOJIKOB )leJleHHll 

no3BOnlleT noHliTb npHpo.uy .UHHaMHKH .ueneHHjl . O.uHa­

KO .UO tJaCTOlllllefO BpeMeHH B 3TOM HanpaBJieHHH HC ­

CJie)lOBaHHH Ha6n10.uaeTCll He 6onblliOH nporpecc, 'ITO 

o6ycnosneHo TPY.llHOCTliMH s non)"'eHHH 3KcnepHMeH­

TanbHOH HHcpOpMaUHH. 

8 1997 ro.uy s cosMeCTHOM .Lly6Ha - 8aH.uep6HnT 

3KCnepHMeHTe H3 H3MepeHHH MHO)I(eCTBeHHOCTH y-ny­

'leH H3 OCKOJIKOB )leJieHH.ll 6biJIH nOJJ)"'eHbl COBepllleH­

HO HOBble )laHHble OTHOCHTeJibHO yrnosoro MOMeHTa 

ocKOJIKOB. CneKTpOCKOnH'IeCKHe H3MepeHHll (y-y)-

cosna.ueHHH npH CnOIITaHHOM )leJieHHH 
252

Cf 6biJIH 

npose.ueHbl Ha ycTaHOBKe «faMMa-ccpepa» . .Llnll 6onee 

'!eM 70 nap ocKonKos .ueneHH.ll 8a-Mo H Ce-Zr onpe­

.ueneHbi yrnosbie MOMeHTbl. AHanH3 .uaHHbiX np11sen K 

06llleMy 3aKJIIO'IeHHIO, 'ITO YfJIOBOH MOMeHT OCKOJ!Ka 

.ueneiiHll He B03pacTaeT perynllpHO c ysenH'IeHHeM .ue­

cpopMaUHH s TO'IKe pa3pbiBa (eM . pHc .Sa). CpasueHHe 

3KC!IepHMeHTaJJbtlbiX )la!IHbiX C pe3yJ1bTaTaMH paC'IeTa 

!IOKa3ano, 'ITO TaKoe nose.ueuHe o6ycnoMeHo yMeHb­

llleHHeM Te~mepaTypbl nonepe'IHbiX OCUHJIJiliUHH . 

8nepBbie 6b1Jm o6uapy)l(eHbi Koppen.liUHH Me)l(.uy Bbi­

xo.uoM nap cpparMeiiTOB H senH'IHIIOH yrnosoro MO­

MeHTa (eM. p11c .S6). Ha6n10.uetme TaKoii KoppeJlliUH11 

)laeT liCHOe yKaJatJHe Ha CyllleCTBOBaHHe CHJibHOH 

CBli3H Me)'<Jly .llBYM.ll KOJJJleKTHBHblMH CTeneH.liMH CBOOO­

.llbl - n nepe'IHbiMH H )lHnOJibHbiMH OCUHJIJiliUHliMH 

[8,9]. 

8 p e aKUHH ISQ + 208
Pb npH 3HeprH.liX HH)I(e 

6apbepa KyJJOHOBCKOro B3aHMO)leHCTBHll .li.Uep H3Mepe­

Hbl KOppeJJ liUHH (MaCCa- 3HeprH.ll - yron) OCKOJIKOB 

)leneHHll B COBnaJieHHH C HeihpOHaMH H y-KBaHTa~ H 

nOJI)"'eHbl 3KCnepHMeHTaJJbHble .UaHHble no 3MHCCHH 

npe.upa3.UeJIHTeJlbHbiX HeHTpOHOB .llJl.ll HH.llHBH.llYaJJb­

HbiX .UeJIHTeJlbHblX MO.ll (CHMMeTpH'IHOH H aCHMMeT­

pH'IHOH). Pe3ynhTaTbJ aHanH3a noKa3anM, 'ITO nony­

'leHHall 3 BHCHMOCTb Vpre OT MaCChi OCKOJ!Ka pe3KO 

OTJIH'IaeTCll OT CJI)"'all 6onee BbJCOKOH 3HeprH11 B03-

6y)I(JleHHll , Kor.ua MC'Ie3aiOT o6ono'le'IHbJe 3cpcpeKTbJ 11 

HeT )leJIHTeJlbHbiX MO.ll ( 10]. 

8nepBbJe M3MepeHbl xapaKTepMCTHKH ocKonKOB 

)leJieHH.ll ( MaCC- 3HepreTH'IeCKHe KOppeJJliUHH) B COBna­

)leHHH c HeHTpoHaMM 11 y-KBaHTaMM .unll KOMnayH.U­

.li.Upa C Z = 110, nOJI)"'eHHOro B aCHMMeTpH'IHOH peaK-

UHH 
249

C f + 24Mg. Ope.usapHTenhHbJH aHanH3 3Kcne­

pMMeHTaJJ bHbJX )laHHbiX nOKa3an, 'ITO 3TOT MeTO.ll n0-

3BOJI.lleT OUeHMBaTb Ce'leHH.ll peaKUHH CJIH.liHH.ll-)lene­

HHll .llJI.ll CBepXTll)l(eJlbiX .li.Uep C MaJJOH 3HeprHeH B03-

6y)I(JleHHll (pHC.6). 

8 199 7 ro.uy C HCnOJlb30BaHHeM KHHeMaTH'IeCKOro 

cenapaTop a 8ACl1JH1CA 11 ny'IKOB Tll)l(eJibJX MOHOB 

UHKnoTpoua Y-400 6hiJIH npo.uon)l(eHbJ 3KcnepuMeHTbl 

no H3)"1e HIO BepO.liTHOCTH CJIHliHHll H )leJJHMOCTH B03-

6y)I(JleHII bi X Tll)l(eJlbJX KOMnayH.U-li.Uep [II, 12] . l13)"1eH 

npouecc .ileB036y)I(JleHHll BbiCOKOBOJ6y)!(JleHHbiX KOM­

nayH.U-.ll.ll p, BKJIIO'Iall HCnapeHHe npOTOHOB, a-'laCTHU, 

H snnOTb .uo 8 HeiiTpOHOB - H3 KOMnayH.U-li.Uep Fm. 

Oony•JeH a CHCTeMaTH'IeCKall ltHcpOpMaUH.ll OTHOCII-

83 
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PHc .7. 0THOWCHHe HCHTpOHHOH H llOJIHOH WHpHH p acnaua 

Llllll KOMnayHD-l!Dep Fm KaK cpyHKUHll TeMneparypbr 

TellbHO KOHKypeHUHH MC)I(!IY pa3JIH41IbiMH Kau anaMH 

cocTasuoro ~npa snnoTb no TeMnepaTyphr I ,8 M 38. 

OTIIOWeHH~ uei1TpOHHOH H non uoi1 WHpH! t br pac­

nana rn I rtot 6biJlH HJMepellbl !IJI}f KOM!Iay~I ).l-}IJ.lep 

25
4--256Fm npH 311eprn~x snnOTb no E • = 60 + 8 0 M38 
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PHc.6 . Macc-3HepreTHYeCKHe pacnpenen eHHll ocKO.lKOB ne­

neHHll Llllll KOMnayHD-llnpa c Z = II 0, nonyYeHHoro B acHM-

MeTpHYHoi1 peaKUHH 
249Cf + 24

Mg 

(pHc.7). C HCllOllb30BaHHeM CTaTHCTH4eCKOH MO!leJIH 

paC'-leTOB H3 aHanHJa COOTHOWeHH~ WHpHII llOJIY4eHbl 

JHa'-leHH~ senHYHHbi 6apbepa neneuH~ [ 13] . 

Jln~ HCCJle!IOBaHH~ orpaHH'-leHHH !Ia CJIH~HHe BO 

BXO!IHOM KaHane 6b!JlH nposeneHbl 3KCllepHMeHTbl 

· 16o + 206,208pb ~ 222 ·224-rh. Ce4eHH~ o6paJosauH~ 
KOHe4HbiX ~!lep llOCJie HCnape!IH}f 4aCTHU H3Mepe11bl B 

o6naCTH MaJlbiX 3HeprHH BOJ6y)l(!le!IH~ KOM!IayH!l­

~!lep, snnoTb no I 0 M38 HH)I(e JueprHH soJ6y)l(neuH~. 

COOTBeTCTBYIOllleH 6apbepy CJlH}fi!H~ (pHC.8) ( 14). JlJI}f 

p~na peaKUHH BJIH~HHe JaMKHYTbiX 060ll04eK !Ia o6pa-

30BaHHe nponyKTOB HC!IapHTellbllbiX peaKUHH 6b!JIO 

HCCJle!IOBaHO KaK BO BXOll!IOM KallaJ!e 16Q + 20i.208pb 

(N = 8 H 126 COOTBeTCTBelltiO) H MtiKr + 136Xe 

(N =50 H 82 COOTBeTCTBe~ti!O), TaK H ).1!1}1 KOM!IaytiJ.l­

~J.lep 86Kr + 130
Xe (N = 126) [IS] . 

PeJyJibTaTbi aHaJIHJa IIOKaJaJIH, 'ITO ua6op JKcne­

pHMei!TaJlbtlbiX nallllbiX, CB}fJaltllbiX C paCWlJ.lOM KOM-

naytiJl-}f!lpa 
222·224-rh, MO)I(eT 6b!TI> OIIHC.:UII XOpOWO B 

paMKaX CTaTHCTH'-leCKOH MO).le!IH, perunno!lalltiOH ll 
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PHc .8 . <l>yHKUHll BOJ6ylK.lleHHll llJill KaHaJJOB HCnapeHHll KOMnayHLI-ll!lpa 
244-rh, nOll)"'eHHOfO B peaKUHH 

160 + 208pb: a) HJMe­

peHHll pa311H'lHbiX asropos. 6) CpaBHeHHe HJMepeHHbiX cf>YHKUHH llJill 2n-4n HcnapHTellbHbix KaHaJJOB c peJyllbTaTaMH pac'le­

TOB no nporpaMMe HIY AP 

KOJ]e HIY AP. Pe3ynhTaTbi, nonyYeHHbie B peaKUHH 

86
Kr + 136

Xe, nOKa3ariH, "'TO npH o6pa30BaHHH KOM­

naYHJl-51Jlpa 
222

Th He Ha6monaeTC51 :meprent'lecKoro 

CJ]BHra 6apbepa CJJH51HH51 , npeJlCKa3aHHOf0 B MOJ]eJJH 

« ex.tra-extra push >>. 3TH pe3ynbTaTbi noKa3biBa!OT B03-

MO)KHOCTb H3yYeHH51 MeXaHH3Ma XOJIOJ]HOfO CJIH51HH51 

- non6apbepHoe CJJH51HHe T51)KeJJbiX 51Jlep OTKpbiBaeT 

HOBbie B03MO)KHOCTH J]JI51 CHHTe3a CBepXT51)KeJJbiX 

51Jlep. 

8 1998 fOJlY nJJaHHpyeTC51 npOJlOJI)KHTb HCCJJe­

J]OBaHH51 OC06eHHOCTeH peaKUHH CJJH51HH51 B CJJeJlyiO-

lUHX K M6HHaUH51X, Bbl3bJBaiOlUHX nOBbJllleHHbiH HHTe-

pee B CB513H C CHHTe30M CBepXT51:lKeJJbiX 3JJeMeHTOB: 

I36xe + I24sn ~ 26o 104*. I36xe + I36xe ~ 212 108* 

H 86Kr + 208Pb ~ 294 118*. C 3TOH uenhiO • 6yneT 

nponoJJ)KeHa MonepHH3aUH51 ycTaHOBKH BACHJIHCA 

J]JI51 OOBbillleHH51 B 2 pa3a Hanp51)KeHHOCTH 

3JJeKTpo cTaTH'IecKoro noJJ51 H nepesona cenapaTopa 

BACHJIHCA, HbiHe pa6oTaiOmero B pe:lKHMe qmJJbTpa 

3 HeprH H, B cpHJJbTp CKOpOCTeH . 

HCCJIE)lOBAHHji C .IlOJifO)KHBYI..I.J;HM H30MEPOM 178m2Hf 

npoBe.Uellbl y-cneKTpOCKOOH'leCKHe H3MepeHH51 C 

Ht!TetiCHBHbiM HCTO'liiHKOM I?SmZHf BbiCOKOH 'lHCTOTbl, 

H BWIBJJell bl cna6ble (- I o-4) BeTBH nepeXOJ]OB c ypoB­

HeH 2n ua ypoBHH 2p nonoc (K n = 8-) . Ha pHc.9 3KC­

nepHMeHTaJJbHO noJJyYeHHble 3Ha'leHH51 B(£2) JlJJ51 

Me)KriOJIOCIIbiX nepeXOJ]OB J]aHbl B OTIIOWeHHH K TeM 

)Ke BeJJH<JHHaM .UJJH nepexonoB no nonoce. 3TH pe3yJJb­

TaTbJ 11pOJIHBaKJT ClleT 11a aMniiHTY.UY CMelliHBUHH51 

IIOJIOC B 3UBH CHMOCTH OT CIIIIHU ypOBHll. 

no nporpaMMe HCCJJe.UOBatJHH li.UepllbiX peaKUIIH C 

IIJOMepa~Ht H3MepeHa RepOliTIIOCTb BbiiiY:>K.UeiiHOii pa3-

pliJlKH H30Mepa 
1 
K0

111
Ta np11 HeynpyroM pacceHIIIJH 

cpoToHo [16] . Ha pHc.IO noKa3aH BbJXOJl peaKUHH 

180111
Ta ( y, y) 180

.<:Ta B 3aBHCHMOCTH OT rpaHH'lHOH 

3HeprH H TOpM03HOfO H3JJyYeHH51 . C HCnOJJb30BaHHeM 

MOHHTOp HOH peaKUHH 
232

Th (y, j) ocymeCTBJJeHa a6-

COJJIOTH U51 KariH6pOBKa BbiXOJ]a H OOJJyYeHbl 3Ha'leHH51 

cpenuei:i Bepo51THOCTH a.<: I (a.<: + am) pa3p51JlKH 1130Me-

pa, KOTOpble npHBeJleHbl Ha pHc . l 0 npu onpen eneH­

IIbiX 3Ha 'leHH51X c peJ]HeH 3HeprHH B036Y:>KJleHII51 51Jlpa . 

TaKHM 6pa30M, noJJy'leHbl HOBble naHHbte o cpyHKUIIII 

B036y)I(Jle llll51 JlJJ51 K-cMelliHBaHII51 B necpop~mposaH­

IIOM 51.Upe . 

85 
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PHc.9. ChHollleHHe JHalJeHHH B(£2) llJill nepexoDOB MelKJly 

nonocaMH 2p H 2n K JTOH JKe seJJH'IHHe llJill nepexoDOB no 

nonoce (K 7t = 8-) 

3K30THqECKHE .SI,llPA 

B Te'leHHe JlJJHTeJJbHoro speMeHH HeiiTpoHoo6ora­

weHHoe 51Jlp0 
6
He npHBJJeKaeT 60JJblllOe BHHMaHHe 

KaK C 3KCnepHMeHTaJJbHOH, TaK H C TeopeTHlJeCKOH 

TO'IKH 3peHH51 . TeopH51 onHCbiBaeT 6He KaK TpexTeJJb­

HYJO cHcTeMy H aaeT onpeneneHHbie npeacKa~aHH51 . B 

lJaCTHOCTH, npeJlCKa3aHHble «JlHHeHTpOHHa51» H 

«CHraponono6Ha51» KOHqmrypaUHH lKllYT 3KCnepHMeH­

TaJJbHOfO nOJlTBeplKJleHH51 . ,llOCTynHble 3KCnepHMeH­

TaJJbHble aaHHbie He no3BOJJ51JOT HaM cnenaTb onp eae­

JJeHHbiX JaKJJIOlJeHHH OTHOCHTeJJbHO neTaneii CTPYKTY­

pbl HeiiTpOHHoro rano B 
6
He. Xopomo H3BeCTHO, 'ITO 

peaKUHH nepeJlalJH JlaiOT XOpOlUHe B03MOlKHOCTH JlJl51 

H3YlJeHH51 CTPYKTypHbiX napaMeTpos H cneKrpocKOnH­

lJeCKHX cpaKTopos 51JlepHbiX KOHcpHrypauHii. Oo3TOMy 

npeJlCTaBJJ51eTC51 eCTeCTBeHHblM HCnOJJb30BaTb HX KaK 

TeeT JlJJ51 BHYTpeHHeii CTPYKTYPbl BOJJHOBOH ¢YH KUHH 

6
He. 8 CJJYlJae CTOJJKHOBeHH51 TaKHX napTHepOB, KaK 

6
He H 

4
He, 6yJleT HMeTb MeCTO JlByxHeHTpOHHa51 n epe­

)lalJa, T.e . 06MeHHbiH 3cpcpeKT 6yJleT Ha6JJIOJlaTbC51 B 

paMKax CHCTeMbl ueHTpa Mace, KaK ynpyroe pacce liHHe 

nO)l 3aLIHHMH yrnaMH . 

86 

Y. 
rel.un. 

10
3 

10
1 

10
1 

3.0 3.5 4.0 4.5 (E"). MeV 

1aomTa( 0.0·) 
_§_ 
6g+6m 

1.0 

... r­
_,r1 
~ -!0.1 ;r 

Q.Ql 

lO:l oo~_r_-;--'-----.!_ i 
2 4 6 8 

Ee.MeV 

PHc.IO. BbiXOJl peaKUHH 
180

"'Ta(y, y') 18011
Ta B JaBHCHMOCTH 

OT rpaHHlJHOH JHeprHH TOpM03HOro H3JlYlJeHHll 

B peaKUHH cpparMeHTauHH 32 M3B/H. nYlJKa HOHOB 

7Li Ha TOJJCTOH MHWeHH 9Be TOJllUHHOH 225 Mr/cM
2 

6bJJJ npOH3Be)leH HHTeHCHBHbiH BTOpH'IHbiH ny'IOK 3K-

30THlJeCKHX HOHOB 
6
He BbiCOKOfO KalJeCTBa. JtiOHbl 

~He cenapHpOBaHbl C HCnOJJb30BaHHeM ycTaHOBKH 

AKKYJ1HHHA, ueaastto ycTaHoBJJettttoii tta UHKJJOT­

poHe Y-400M[ 17] . 
Pa36poc 3Hepnii-i (wHpHHa Ha nonysbiCOTe) H 

3MHITaHC COCTaBJJliiOT ± 2 o/o H 307t MM · MpaJl COOTBeT-

CTBeHHO. J1HTeHCHBHOCTb ny'IKa 
6
He TaKOfO KalJeCTBa 

COCTaBJJSIJJa 2 · J 0
5 

J/c npH HHTeHCHBHOCTH nepBHlJHO­

ro nYlJKa 
7Li - I . I 0 12 I /c. renHeBa51 fa30Bal! MHWellb 

6bJJJa oxnalKJleHa ao 78 K lKHJlKHM aJOTOM , npH aas-

nettHH 5 aTMOccpep, pe3yJJbTHPYIOllla51 TOJllUHIIa 
4

He 

MHWeHH 6biJJa 5,6 . I 0 20 
l/cM

2
. 3KcnepHMeiiTaJJblla51 

ycTattOBKa BKJJIOlJaeT B ce6}1 JlBa TeJJeCKOna 

KpeMHHeBbiX .UeTeKTOpOB, ycTaiiOBJJellllblX 11a JlBYX lle­

JaBHCHMO nO.UBHlKHbiX riJJelJaX . 3uepreTHlJeCKOe paJ­

peweHHe KalKaoro .ueTeKTopa, HcnollbJye~wro s Telle­

cKonax, 6biJJo ny'lwe '!eM I 00 K38 Jlllll a-lJaCTHU c 



::meprneii 5,5 M3B, HcnycKaeMbiX 238Pu, H cocTaBJUIIOT 

-0,6% OT 150 M3B 3HepmH HOHOB 4He. TeneCHbiH 

yrOJI KIDK,llOro H3 .llBYX TeJieCKOnOB ,llOCTHraeT 75 MCp B 

na6opaTopHoii CHCTeMe. Ha pHc.l1 npe.llCTasneHo pe­

JYJlbTHpyiOmee ymosoe pacnpe,lleJieHHe dcr I dQ. 
To'IKaMH noKaJaHbi peJyJibTaTbi pac'leTa no 

OnTH'IeCKOH MO,lleJIH ,llJI51 CHCTeMbl 6He + 4He. B 

HHTepBaJie YrJIOB 122° ~ 9CM ~ 155° paCC'IHTaHHOe Ce-

'leHHe ynpyroro paCCe51HH51 MeH51eTC51 Me)((,lly 5 · J 0-4 H 

5 · I o-6 M6/cp, B TO BpeM51 KaK 3KCnepHMeHTaJibHbie 

TO'IKH Jie)l(aT Ha ypOBHe, B J02 + J04 6onee BbiCOKOM. 

obmo noKaJaHo, 'ITO He y.llaeTc51 no.llo6paTb paJyMHbiH 

Ha6op napaMeTpOB B noTeHUHaJie OnTH'IeCKOH MO,lle-

JIH, 'IT06bi BOCnpOHJBeCTH BbiXO,ll 51,!1ep 6He, Ha6JIIO,lla­

eMbiH nO,ll 3a,llHHMH ymaMH. 

3TO yKa3biBaeT Ha TO, 'ITO C06biTH51 6He-pacce51-

HH51, Ha6JIIO,lleHHbie B 3TOH o6JiaCTH, 06513aHbl .llBYX­

HeHTpOHHOMY o6MeHy. TeopeTH'IeCKHe oueHKH, Bbi­

nonHeHHbie B paMKaX TpexTeJibHOH MO,lleJIH 

(a+ n + n), npe.llCKaJbiBaiOT .llBe Bbi,lleJieHHbie KOMno-

HeHTbi Jlll51 BOJIHOBOH cpYHKUHH 6He: 1) - «,llHHeHT­

pOHHYJO» KOMnOHeHTy, B KOTOpOH HeHTpOHbl pacno­

JIO)I(eHbl B6JIH3H .llpyr .llpyra (r nn = I cj:JM) c ueHTpaMH 

T51lKeCTH, y.llaJieHHbiMH OT 51.llpa-Kopa 4He (R
1111 

= 4 cj:JM) 

H 2) - CHraponO.ll06HyiO KOMnOHeHTY (r
1111 

= 4 cj:JM, 

R
1111 

= I cj:JM). 

. Oocne HOpMaJIH3aUHH BOJlHOBOH cj:JYHKUHH 6He 

6biJl H3Y"eH BKJla,ll o6eHX KOMnOHeHT B .llByxHeHTpOH­

HblH o6MeH. CnnowHa51 JJHHH51 noKa3bJBaeT pac'!eTHbJe 

Ce'!eHH51 .llBYXHeHTpOHHbiX peaKUHH nepe,lla'l, nony­
'leHHble C nomJOH .llByxKOMnOHeHTHOH BOJlHOBOH 

cj:lyHKUHei1. 8H.llHO xopowee comacHe pe3yJJbTaTOB 

pac'!eTa C 3KCnepHMeHTaJibHbiMH TO'!KaMH. illTpHXO­

Ba51 KpHBa51 fiOKa3bJBaeT pe3yJibTaTbl pac'!eTOB C MO­

J]eJlbHOH BOJIHOBOH cpyHKUHeH, B KOTOpOH He Y"HTbJBa­

eTC51 BKJJM JlHHei1TpOHHOH KOMnOHeHTbl. 8H.llHO, 'ITO 

pac'leTHbie ce'leHH51 Ha nsa nop51.l1Ka seJIH'IHHbi HH)I(e 

3KCnepHMeHTaJibHOro, 4TO yKa3biBaeT Ha MaJibiH BKJla,ll 

«CHraponOJ]06HOH>> KOHcjJHrypaUHH B nOllHYIO BOJIHO­

BYIO cj:lyHKUHJO. TaKHM o6pa30M, MO)I(HO C'IHTaTb, 'ITO 

cneKTpOCKOfiH'IeCKHH cpaKTOp .llBYXHeiirpOHHOfO KJia-

crepa B 51Jlpe 6He npaKTH'IeCKH paseH eJ]HHHUe. CooT­

sercrseHHO H BKJla,ll ,llHHeHTpOHHOH KOHcjJHrypaUHH 

6He B Ce'!eHHe pacce51HH51 ~Oll 3a,llHHMH ymaMH 6JJH-

30K K I 00%. TaK nonrsep)((,lleHbl reoperH'IeCKHe npe.ll-

crasneHH51 o HaJIH'IHH rano B crpyKrype 51llpa 6He. 

8 fiOJIIIOM 06beMe peaJIH30BaHa MHOrolleTeK­

TOpllilll yCTaHOBKa MYJlbTI1 ua ny'!Ke UHKJIOTpoHa 

Y-400M . 0Ha COCTOHT H3 19 MOJlyneii nJiaCTHKOBbiX 

8GO-cneKrpoMerpos, ~moronpoBO.IlO'IHOH nponopuH­

OIIaJibHOH KaMepbl, MIIOrOCJIOiillblX Kpe~HIHeBbiX J]e­

reKTOpOB H IIJiaCTHKOBbiX TeJleCKOfiOB. 0Ha TaK)I(e 

BKJJJO'!aer B ce6ll 47t 8GO-wap. Hosa51 yCTaHOBKa co-

dcr/ctn E. 
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PHc.ll. Pe3ymrHpy10wee ymosoe pacnpeDeneHHe dcr I dQ 

llJIJJ peaKUHH 
4
He (6He, 6He). CnnowHaJJ JIHHHJJ - C)'MMH­

posaHHe ynpyroro pacceJJHHJJ H ce'leHHJJ llBYXHeiirpoHHbiX 

peaKUHH nepeJ]a'l, fiOJIY"eHHbiX C fiOJIHOH llBYXKOMfiOHeHT­

HOH BOJI OBOH cpyHKUHeH (llHHeHTpOHH3JI H CHraponOl!06-

HaJJ KOM OHeHTbl). lilTpHXOBaJJ KpHBaJJ - paC'IeTbl C MO­

lleJibHOH BOJIHOBOH cpyHKUHeH, B KOTOpOH He Y"HTbJBaeTCJI 

BKJillll llHHeHTpOHHOH KOMfiOHeHTbl 

• 

3JlaHa s onna6opaUHH c Jl510 0115111, LANCE (Jloc­

AnaMoc ) , 11HCTHT)'TOM 51.llepHoii cj:JH3HKH (P)I(e)l(), <DH-

3H'IeCKHM HHCTHT)'TOM (EpeBaH) H Ml1$11 (MOCKBa). 

Ha n Y"Ke UHKJIOTpoHa Y-400M nonY"eHbi nY"KH 

npOTOHHO-H36biTO'IHbiX 51Jlep 78e, 9C H 88. (51Jlp0 8B 

- KaHJ]H,llaT Ha HaJIH'!He «npOTOHHOfO faJIO>> ). 0oJiy-

'!eHa HHcp0pMaUH51 0 peaKUHH pa3BaJia 88 ~ 78e + p, 

a TaK)I(e H3MepeHbl ymOBbie KOppeJI51UHH Me)I(Jly 78e H 

npoTOHOM. Pe3yJibTaTbi npensapHTeJibHoro aHaJIH3a 

noKa3biBaiOT yseJIH'IeHHe cpenHeKBMpaTH'IHoro npo-

TOHHoro pMHyca 51,!1pa 88 no cpasHeHHIO C 78e H 9C H 

MOf)'T 6 biTb HHTepnpeTHpOBaHbl KaK yKaJaHHe Ha Ha-

JIH'!He « pOTOHHOro faJIO>> B 51.llpe 88 ( 18). 

Ha c neKrpoMerpe MC0-144 B peaKUH51X c HOHa­

MH 32·34s c 3Hepmeii snJIOTb .llO 20 M38/H. 6biJIH 

H3MepeH bl ce'!eHH51 o6pa3osaHH51 p51.lla 51.llep, Jie)l(aiUHX 

J]aJieKO OT 06JiaCTH CTa6HJibHOCTH C 6 ~ Z ~ 14. )J,aH­

Hble 6bJJIH cpasHeHbl c nono6HbiMH peJyJibTaTaMH, no­

ny'leHHbiMH Ha GANIL (KaH) npH 3HeprHH 75 M38/H. 

3TH pe3yJibTaTbl YKa3bJBaiOT Ha BKJia,ll MHOfOHYKJlOH­

IIbiX peaKUHii nepe,lla'l npH pa3JIH'IHbiX 3Hepnt51X 

snJIOTb n o 30 + 40 M38/H. MO)I(HO OTMeTHTb, 'ITO 

peaKUH nepe.lla'l HMeiOr HeKoropble npeuMymecrsa 
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PHc. l ~- Ce'leHHll o6pa3oBaHHll HJOTonos KHcnopona H Heo­

Ha B peaKUHliX C HOHaMH cepbl 32S B 3aBHCHMOCTH OT 

3HeprHH HOHOB 

no cpaBHeHHIO C peaKUH~MJ.I <lJparMeHT3UHH, HCnOJib-

3yeMblMJ.I npH CJ.IHTe3e p3J].J.103KTJ.IBHbiX llnep (pHC.I2). 

3TO cymecTBeHHO npH Bbi60pe OnTJ.IMaJibHOH peat<UHH 

npH nonyqeHJ.IH nyqKOB pa,nHOaKTHBHbiX ~nep [ 19). 

B GANIL - J151P 11 RIKEN - J151P Konna6o­

pauJ.t~x 6b!JIJ.I H3YlJeHbl CBOHCTBa CHJibHO HeHTpOH00-

6orameHHbiX H30TOnOB ~nep B6JIH3H HeHTpOHHbiX 

o6ono'leK c N = 20, 28. Maccbl ~nep s6JIH3H rpaHHUbl 

llnepHOH CTa6J.tJibHOCTJ.I H3MepeHbl C BbiCOKOH TO'IHO-

CTbiO (!l.m I m - I o-6). YcTaHOBJieHa HYKliOHHal! He­

CTa6HJibHOCTb ~ep 280, 33Ne H 36Na [20,21 ). 

B 1997 rony <tJparMeHT-cenapaTop KOMEAC 6LIJI 

nOJIHOCTbiO OTTeCTHpOB3H Ha nyqKaX J.IOHOB 14N H 
12c np11 3HeprHliX snnoTb no 50 M:::~B/H. Eollbwoii Te­

necHbiH yron (6,4 Mcp) J.t BbiCOKHH aKcemaHc (20%) 

cenapaTopa n03BOJilleT 3<lJ<lJeKTHBHO Bblnelll!Tb O'leHb 

KopoTKmtmBymHe ~npa, nonyqaeMble B peaKUHliX c 

3KCTpeMaJibHO HH3KHM BbiXOnOM. 3TH llnpa o6pa3yiOT­

Cll npH npOMe)I(YTO'IHbiX 3HeprHliX B peaKUHliX M3C­

CHBHbiX nepena'l c wHpOKHM pacnpeneneHHeM no MO­

MeHTY J.t yrny. BbiCOKOHHTeHCHBHbiH nepBH'IHbiH ny-

'IOK (snnOTb no 1013 1/c) UHKliOTpoHa Y-400M B co­

'!eTaHHH C Bb!COKOH 3<lJ<lJeKTHBHOCTbiO cenapaTopa na­

eT onpeneneHHble npeuMymecTBa 3TOH ycTaHOBKe. 

OepBble 3KCnepHMeHTbl (neKa6pb 1997 r.) 6bJJJH no­

CBJIIUeHbl H3YlJeHHIO MeX3HH3M3 o6pa30B3Hiill Tll)f(e-

JibiX H30TOnOB BnJIOTb no 148e B peaKUHH 180 

(45 M:::~B/H . ) + 9Be. 

.SI,UEPHhiE PEAKQIUI llPII llPOME:IKYTOqHhiX 3HEPrii.SIX. YCTAHOBKA <I>OiiOC 

YcTaHOBKa <t>OEOC npeTepnena nanLHeiiwyiO 

MonepHH33UHIO. B 1997 rony HOBLIH JKcnep HMeHT 

6bin BbinOJIHeH C HCnOJib30B3HHeM nepenHeH CTeHKH C 

80 <Poc<lJu'l-neTeKTopaMu. AHanH3 npenLinyiUIIX 3Kc­
nepHMeHTOB npHBeJI K H36JIIOneHHIO HOBOfO <lJeHOMe­

H3. BnepBble B WHpuHe Maccosoro pacnpeneneHu~ 

OCKOJIKOB neneHH~ 6biJI 06Hapy)f(eH 3<lJ<lJeKT npenpa3-

pblBHOrO OXJJa)f(neHH~ npH neneHHH rop~'IHX ~nep B 

HHTepsane 3HeprHii B036}?KneuH~ 100 + 250 M:::~B. 

0oKa3aHO, 'ITO speM~ neneHH~ paBHO - 4 . I o-20 c . 

PeweHH~ nsyMepHoro ypasHeHu~ JlamKeseua, npH­

MeHuTenLHO K naHHOH npo6neMe, BOCnpOH3BOn~T 3TOT 

:::~<P<PeKT . MenneHHoe B03pacTaHHe WHpHHbl Maccosoro 

pacnpeneneHu~ npoucxonHT npu 3Hepm~x snnoTb no 

250 M:::~B. Op11 6onee BbiCOKHX 3Heprullx noli BJi lleTCll 

nononuuTellbHal! nHcnepCHll Maccosoro pacnpene­

neHHll, KOTOpal! nOK33biB3eT BKJIIO'IeHHe IIOBOf O TUna 

6LlCTporo nenHTellbuoro npouecca (pHc.l3) [22,23] . 

PeaKUHH 14N (53 M:::~B/H.) + 197 Au 11 23 2-rh 6blliH 

HCnOJibJOB3Hbl nllll HJy'leHHll KOHKypeiiUHH Me)f(,Uy 6H­

H3pHbiMH H TpOHHbfMH pacnanaMH ropli'IHX Tll )f(eJILJX 

KOMnaYHn-nono6HbfX llnep npH 311epmH BOJ6y)f(.Ue11Hll 

88 

MeHLwe 3,5 M:::~B Ha Hyt<JIOH (pHc.l4 ). TaK KaK pe-

3YllbT3Tbl nnll o6e11x MHWeHeii nono6Hbf, TO pacnana­

IOIUHec~ KOMnaYHn-no.uo6Hble CHCTeMbl o6pa3yiOTCll B 

OCHOBHOM B UeHTpallbHbiX B33HMOneHCTBHJIX H BJIHli­

HHeM KpaeBbiX coynapeHHH MO)I(HO npe11e6pe'!b. 

• OcHOBHblM HCTO'IHHKOM TpexTellbHblX pacnanos liBJill­

eTcll fiOCJJenoBaTeJibllal! 3MHCCHJI JlerKHX <lJparMeHTOB 

113 MHweueno.uo6HbJX li.Uep, o6pa3yiOWHXCll nocne .ue­

neHHll. Jlo6aBO'IIIO, K3Hallbl O,UIIOBpeMemiOrO pacnana 

MOfYT 6biTb BLineneHbi ua6n10ne11HeM KYliOIIOBCKoro 

3<lJ<lJeKTa <lJoKycupOBKH nnll Jlef'I3HWeH '13CTHUbl. 33-

pllnOBOe pacnpenene11He rpynnLI ner'I3HWHX '13CTHU B 

OCHOBIIOH MOne pacnana J311HM3eT 60JibWYIO o6JJ3CTb 

BniiOTb no CHMMeTpH'IIIOI'O paJneneHHll 113 3 '13CTH, C 

no'ITH nocTOliHIIbJM BLixonoM no Z > I 0. Cn363ll 33BH-

CHMOCTb RLJXOna OT 311epmu B036y)I(.UeHHll £ * 113XO­

nHTCll B COrJI3CHH C OIIHC3HHeM 3TOfO pacnana K3K 

MeJIJJeiiiiOro .ueJJHTeJibiiO-IIO.Uo6uoro npouecc3. OniO­

cuTeJibiibJe CKOpOCTH Tpex <lJp3rMeiiTOB COOTBeTCTBy­

IOT KOJIJIHIIeapiiOH KOII<lJ!il)'p3UHH .!lllll p3J.UeJieiiHll 113 

TPH ocKOJIK3. OciiOBbJB3liCb 113 :::JTHX H36JIJo.aeHHliX, 

Mbf 11pe.uno113raeM HJrrepnpeTHpOB3Tb nOJIY'IeHIIbie 
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PHc.l3 . 3aBHCHMOCTb umpHHbi Maccosoii nHcnepcHH cppar­

MeHTOB )]eJJeHHJI OT 3HeprnH B036ylKJleHHJI. 3cpcpeKT npen­

pa3pblBHOfO OXJla)((J]eHHJI npH )]eJJeHHH ropli'IHX JIJlep C 

E*::; 250 M38 

)]aHHble C HCfl0Jib30BaHHeM KapTHHbl riJJaBHOrO nepe­

XO)]a OT 3MHCCHH 113 WeHKH )]eJJliWerOCll liJlpa K npo­

ueccy CHMMeTpH'IHOro TpOHHOrO )]eJJeHHll. noxO)I(llll 

MO)]a neJJeHHll Ha TpH OCKOJJKa, KOTOpllll xapaKTepH3y­

eTCll 3KCTpeMaJJbHO HH3KOH OTHOCHTeJibHOH CKOpO­

CTbiO H H30TpOnHOH 3MHCCHeH TpeTbeH 'laCTHUbl no 

OHIOWeHHIO K OCH )]eJJeHHll, CBll3biBaeTCll C 3afla3)]biBa­

IOWHM pa3pblBOM WeHKH . 

8 npOBe)]eHHOM pOCCHHCKO-KHTai-icKOM 3KCnepH­

MeHTe no H3Y'JeHHIO y-nyqeii H cneKTpOB npOTOHOB, a 

TaK)I(e BbiXO)]OB ll)]ep, o6pa3yiOWHXCll B peaKUHliX 

ll>H3HKA H TEXHHKA YCKOPHTEJIEH 

OJJaronapll BBe)]eHHIO B CTpOH CHCTeMbl aKCHaJJb­

IIOH HH)I(eKUHH Tll)l(eJJbiX HOHOB Ha UHKJIOTpOHaX 

Y-400 11 Y-400M s 1997 rony nonyqeHbi HOBbie pe-

3YJJbTaTbi, KaCaiOWHeCll HHTeHCHBHOCTI1 H Ka'leCTBa 

nyYKOB ycKopeiiiibiX HOHOB. Ha116onee 3aMeTHbte 113 

1111x CBll3aHbi c ycKopeHI1eM Li (35 M38/H.) ua U11KJlO­

Tpoue Y -4QQM: HHTeHCI1BHOCTb BHYTpetmero ny'IKa 

)]OCTHra.na - 6 MKA, a HHTeHCHBHOCTb Ha MHWeHH 

- I MKA . nomiOCTbiO 3aBepwelia MonepHH3aUHll 

uempaJJbuoii qacni UHKJJOTpoua Y-400M. 

Co3namte cucTeMbi 6auYepos no3BOJHIJJO yse­

JJH'IHTb IIIITeiiC~IBIIOCTb ycKOpeiiHOrO ny'IKa 1101108 B 

2-3 pa3a . Ha CTeune c HCIIOJJb30BalllteM CliCTeMbi 

aKClla.JII.IIOH llll)l(eKUllH npoBe)lellbl TeCTOBt.Ie 3KCIIe­

pHMeiiTbl 110 Rbi>IBJJemiKl B03M0)1(110CTII IIOJIY'IeiiiUI 1111-

TeiiCHBIIbiX IIY'IKOR ycKopeiiiibiX IIOIIOB Li 11 Ca 113 

0,1 

1E-4 

IMF multiplicity for ZIMF = 3 - 8 
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PHc.l4 3aBHCHMOCTb OTHOWeHHJI TpOHHbiX pacnanoB K 

JlBOHHbiM OT 3HeprnH B036YlKJleHHJI )]Jill BbiCOKOB036YlKJleH­

HbiX COCTaBHbiX Jl)]ep 

92
Mo + 4°Ca 11 

97
Mo + 4°Ca np11 3Heprn11 

£JJa6 . = 280 M38, 3aperncTp11posaHo o6pa3oBaHI1e HO-

soro 1130Tona 
130

Sm, liBJJliiOIUerocll nefllai1wi1M HYK­

JJOHHOCTa6HJJbHbiM npoTOHOM Sm. l13MepeH • BbiXO.ll 

6onee '!eM .llJJll .usa.uuaTI1 1130Tonos, 11 noKa3aHo, 'ITO 

KaHaJJ I C 11CriyCKaHI1eM O.llHHX TOJibKO HeHTpOHOB 

no.uaBJJeHbi. KoMnaYH.ll-llnpa 
132

Sm 11 
137

Sm, o6pa3y­

IOIUHec ll B 3THX peaKUHliX, pacna.uaiOTCll B OCHOBHOM C 

BbiJJeT M npOTOHOB 11JII1 U-'laCT11U. 

3UP-ltCTO'IHHKOB DECRIS-14-2 11 ECR- 4M. np11Me­

HeHI1e HOBOH M11Kpone'll1 C MaKCI1MaJJbHOH TeMnepaTy­

poH - 900°C np11seno K 3Ha'IHTeJJbHOMY nporpeccy 

np11 n JJyqeHI1H HOHOB 113 MeTaJJJIOB. 3Ta ne'lb 8 KOM-

611HaUI1 11 C .ll06aBO'IHbiM TI1TaHOBbiM BKJiaJlbiWeM, 

ycTaH OBJJeHHbiM BHYTPI1 pa3pll.llHOi1 KaMepbt, no3BOJJll­

eT nOJi y'laTb nyqKH 1101108 
7Li2+, 26

Mg3+ C 11HTeHCI1B­

HOCTbiO BriJIOTb .llO 200 3JI.MKA. Ha CTeH.lle 11 Ha UI1K­

JIOTpOHe Y -400 6biJII1 npOBe,lleHbl TeCTOBbie 3KCnep11-

MeHTb flO 3KOHOMHOMY paCXO.llOBaHIIIO pa6olJero 

MaTepu ana (Ca, CaO) np11 nonyqeHHH mneHCHBHbiX 

nyqKoB 
48

ca
5+. Bo speMll .llJIHTeJJbHbiX 3KcnepHMeHTOB 

ua HCTO'ItntKe ECR-4M npu cpe.uuei1 HHTeHCHBHOCTlt 

IIOIIOB Ca 113 HCTO'IHHKa ua yposue 50 MKA pacxon 

sewen sa ~8Ca5+ nocn1ran -04 Mr/'1. Hmtbi ra3oo6pa3-

llbiX semeCTB, TaKHX, KaK He, N2, 0 2 11 Ar, 6biJJll yc-

89 



neumo non)"'eHbl OT 11CTO'IHI1Ka DECRIS-14-2 11 

ycKopeHbl Ha U11KnOTpoHe Y-400M. 11cTO'IHI1K noKa-

3biBaeT XOpOUII1e B03MO:lKHOCTI1 B Cfl)"'ae 110HOB cpe,ll-

IIPHKJIA,[(HhiE HCCJIE,llOBAHHH 

Pa)lnauuouuag ciJH3HKa TBep,lloro Tena. B bmon­

HeHbl KOMnneKCHble 11CCne)lOBaHI1.s! paA11aU110 HHOTO 

,llecpeKT006pa30BaHI1.s! B p.s!)le nonynpOBO)lHI1KOBbiX (Si, 

GaAs, MOHOKp11CTannl1'1ecKI1M np11pOilHbiM 11 11CKyccT­

BeHHbiM anMa3, n11pOni1TI1'1eCKI1M rpacp11T) 11 )ll13neKT­

p11'1eCKI1X MaTep11anOB (LiF, AI20 3, cnJOila) . 11ccne)lo-

BaHI1e o6n)"'eHHbiX noni1MepoB no3BOnl1no c o 3)laTb 

HOBble MeTO)lbl 113fOTOBneHI1.s! TpeKOBbiX MeM6p aH C 

ynbTpaManbiMI1 nopaMI1 11 pa3ni1'1HOM cpopMbl. 

npoBe)leHbl )leTanbHble 11CCne)lOBaHI1.s! CTPYKTypbl 

noBepxHOCTI1 B anMa3e, Si, cnJO)le 11 n11pOni1TI1'1eCKOM 

rpacp11Te, o6n)"'eHHbiX 110HaMI1 Kr (21 0 M 3 B), c 

11CnOflb30BaHI1eM CKaHI1PYIOilleM 3neKTpOHHOM M 11KpO­

CKOnl111, TYHHenbHOM 11 aTOM HOM Cl1nOBOM M 11KpO­

CKOnl111 BbiCOKoro pa3peweHI1.s!. BnepBble noKa3aHo, 

'ITO B MeCTe npOXO:lK)leHI1.s! T.s!:lKenbiX 110HOB 4epe3 no­

BepXHOCTb Bb1Wenepe'111CfleHHbiX MaTep11anOB o 6 pa3y­

IOTC.s! KpaTepono)lo6Hble CTPYKTYPbl, a Ha HenoBpe:lK­

)leHHOM noBepXHOCTI1 np011CXO)li1T OCa:lK)leHI1e y)laneH­

HOro MaTep11ana. Dpe,llnO:lKeH 11 peani130BaH HOBbiM 

MeTO)l o6n)"'eHI1.s! MaTep11anOB T.s!:lKenbiMI1 110HaMI1 Bbi­

COKI1X 3Hepmi1, 'ITO n03BOfll1fl0 113)"111Tb. CTpyKTypy 

TpeKOB nOHOB, Op11eHT11pOBaHHbiX B)lOflb noBepXHOCTI1 . 

113)"1eHa M11KpOCTpyKTypa AecpeKTHOM 30Hbl , o6-

Hapy:lKeH HOBbiM 3cpcpeKT - o6pa30BaHI1e BTOpOrO 

n11Ka ,llecpeKTOB 3a 6perroBCKI1M ni1KOM CMellleHI1 ~i np11 
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Hero 3ap.s!)la (Hanp11Mep, )lOCTI1fHyYa 11HTeHCI1BHOCTb 

- 600 3n.MKA )ln.s~ 110HOB Ar
8+), a TaK:lKe BbiCOKI1e 3KC­

nnyaTaU110HHble xapaKTep11CTI1KI1. 

yBenl1'1eHI111 cpn!OeHca o6n)"'eHI1.s! B Si 11 GaAs. Pa3BI1-

Ta cpeHoMeHonom'!eCKa.s! MO)lenb CTPYKTYPbl TpeKOB 

T.s!:lKeflbiX 110HOB C BbiCOKI1MI1 y)leflbHbiMI1 110HI13aU110H­

HbiMI1 noTep.s!MI1 3HeprH11 B nonynpOBO)lHI1KOBbiX 11 

)ll13neKTp11'1eCKI1X MOHOKp11CTannax. 

Ha OCHOBe pa3BI1TOM MO)lenl1 TpeKa BblnOnHeHbl 

11CCne)lOBaHI1.s! )l11cpcpy31111 3neKTp114eCKI1 aKTI1BHbiX 

np11MeCeM no TpeKaM Tl!:lKeflbiX 110HOB. DoKa3aHO, 'ITO 

np11 OnTI1MI1311pOBaHHbiX TeMnepaTypax OT:lKI1Ta Ha-

6nJO)laeTC.s! ycKopeHHa.s! il11cpcpy311.s! np11Mecei1 . 3To no-

3BOnlleT C03)laBaTb npOBO)lllllll1e MHOroCnOMHble CTpyK­

Typbl B MaTep11anax. 

06Hapy:lKeHHble 3cpcpeKTbl, HeCOMHeHHO, 11MeiOT 

Ba:lKHOe np11Kfla)lHOe 3Ha'leHI1e B C03)laHI111 HOBOM TeX­

HOnOTI111 3neKTpOHHOM npOMb1WneHHOCTI1, OCHOBaH­

HOM Ha BbiCOK03HepreT11'1eCKOM 110HHOM 11MnnaHTaUI111. 

IIonY'Jenue yJILTpa<JHCTLIX paAHOHJOTonoa ilJIJI 

6HOMe)lHQHHCKHX H 3KOJIOfH'IeCKHX HCCJie)lOB3HHH. 

3aBepweHa pa3pa6oTKa MeTOilOB 11 nony'leHbl npaKTI1-

'IeCK11 MOHOI130TOnHble npenapaTbl lJ?pU 11 244Pu C 

1130TOnHOM '111CTOTOM 99,997%. LlaHHble npenapaTbl 
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HayqHaSI nporpaMMa JIH<l> B 1997 roJly onpeJlCJlSI­

nacb wecTbiO TeMaMH Dpo6neMHO-TeMaTHt!ecKoro 

nnaHa (DTD) HayqHO-HCCJlCJlOBaTCJlbCKHX pa6oT H 

MC:lKJlyHapOJlHOro HayqHo-TeXHH'!ecKoro coTpyJlHH­

'!ecTsa 0115111. 0Ha 6bina HaueneHa Ha nonyqeHHe HO­

BbiX pe3yJlbT3TOB no cpH3HKC KOHJlCHCHpOB3HHbiX CpCJl 

(TCMa: «11CCJlCJlOB3HHC KOHJlCHCHpOB3HHbiX CpCJl C nO­

MOIUbiO pacce.l!HHSI Hei1TpoHOB» - 07-4-0864-89/98, 

PYKOBOJlHTCJlb A.M .Eanarypos), no Hei1TpOHHoi1 .l!Jlep­

HOH cpH3HKe (TeMa: «11JyqeHHe cpyHJlaMeHTanbHbiX xa­

paKTepHCTHK Hei1TpOHOB H SIJlep» - 06-4-0974-92/99, 

PYKOBOJlHTenb B . l1 .<l>ypMaH) H B npHKJ13JlHbiX Hccne­

JlOBaHHSIX (TeMa: «AKTHB3UHOHHbiH aHanH3 H p3JlH3-

UHOHHbiC HCCJlCJlOBaiiHjj Ha 11EP-2>> - 07-4-0975-92/96, 

PYKOBOJlHTCJlb B .A.CapHH). nnSI o6ecne'!CHH.ll cpH3H-

4CCKHX HCCJlCJlOB3HHH ocyweCTBJlSIJlOCb pa3BHTHC H 

<1>11311KA KOH.UEHCIIPOBAHHhiX CPE,ll 

Hei-iTpoHorpacpH'leCKHe HccneJ:tosaHHSI no cpH3HKe 

KOHJlCiiCHpOB3HIIbiX cpeJl Ha peaKTOpe 11EP-2 BCJlYTCSI 

C HCnOJlb3083HHCM 4CTCpbtX OCHOBHbiX MCTOJlHK: JlH­

cppaKUHH, Manoyrnosoro pacce.l!HHSI, Heynpyroro pac­

ceSIHHSI 11 OIITHKH C non.llpH30B3HHbiMH HCHTpOH3MH. 

PacnpeJleneHHe speMeHH Ha 3KcnepHMCHTbi Ha cneKT­

poMeTpax peaKTOpa npOH3BOJlHTC.ll B COOTBCTCTBHH C 

peKOMCliJlaUHSIMH 3KCnepTOB nO nOCTynHBlliHM 33SIB­

KaM H HMCIOIUHMHCSI JlOJli"OCpO'!HbiMH 06SI33TCJlbCTB31\IH. 

B 3KcnepitMetiTanbllbie Janbi peaKTopa 11EP-2 Bbi­

BeJleHo 12 HCiiTpOtlllbiX ny<IKOB, Ha KOTOpblX pacnona­

raiOTC.ll cpH3H'ICCKHe ycTaiiOBKH. B HacTOSIIUee speMSI s 

paC!IOp.ll:lKCIIHH 3KC11CpHMCIITaTOpOB JlJlSI HCCJlCilOBa­

HHH flO cpH3~1KC TBCpJlOI'O TCJia llaXOJl.liTCSI 12 CllCKTpO­

MCTpOB . 113 IIHX pa6oTa B pe:lK~IMC fiOJlb30BaTCJICH B 

1997 roJly w11a ua 9 ycTaHOBKax : H RFD, DN-2, 

C03Jl311HC 6aJOBbiX ycTaHOBOK na6opaTOpHH J1EP-2 

(TeMa: «PaJBHTHC H COBCplliCHCTBOB3HHC KOMnJlCKCa 

11EP-2 » - 07-4-0851-87/97, pyKoBOJlHTCJlb B.ll.AHa­

Hbes) H 11PEH (reMa: «PaJpa6oTKa npoeKTa 11PEH» -

06-4-0 993-94/96, PYKOBOJlHTenb B.11.<l>ypMaH), a TaK­

:lKC p a3BHTHC HJMCpHTCJlbHO-Bbl'iHCJlHTCJlbHOfO KOMn­

JlCKCa JIH<l> (TeMa: «PaJBHTHC H3MCpHTenbHO-Bbi'IHC­

JlHTCnbHOrO KOMnneKCa JlH<l>»- 07-4-1012-96/2000, 

PYKOB JlHTCJlb B.11.DpHXOJlbKO). 

A KryanbHbie sonpocbi HccneJlOBaHH~, npoBOJlHMbiX 

B KOOn epauHH C BCJlYlliHMH .l!JlCpHbiMH UCHTpaMH, 6bi­

JlH paCCMOTpCHbl Ha MC)I(JlyHapOJlHbiX CCMHHll,p3X no 

s3aHM JlCHCTBHIO Hei1TpoHoB c S!JlpaMH, no CTPYKTyp­

HbiM u ccneJlOBaHHSIM MaTepHanos, Ha HauHoHanbHOH 

KOHcpepCHUHH no npHMCHCHHIO peHTrCHOBCKOrO, CHH­

XpOTpOHHOfO H3JlyqCHHH, HCHTpOHOB H :meKTpOHOB. 

NSVR, YuMO, SPN, REFLEX-P, KDSOG, NERA H 

DIN. H a DN-12 npoxonHJJa paJ:tHKanbHaSI MOJlepHH3a­

UHSI, KOTOpaSI 33BCplliHil3Cb K JlCTY 1997 r., cneKTpO­

MCTp NIM B COOTBCTCTBHH c peKOMCHIIaUHSIMH nKK 

6bin BbiBeJleH HJ pa6oTbi c nonb30BaTenSIMH, DIFRAN 

pa6oT eT no oco6oi1 nporpaMMe. rnasHbie napaMeTpbi 

cneKT OMCTpOB, BKJliO'ICHHbiX B pacnHCaHHC, H HX 

B03MO:lKHOCTH no 33Jl3HHIO CnCUHanbliblX ycnOBHH Ha 

o6pa3 e B OCHOBHOM CcpOpMHpOBanHCb H B UCJlOM CO­

OTBCTC'TBYIOT MHpOBOMY ypOBHIO. 8 XOJlC JlCTHCH OCTa­

HOBKH peaKTOpa Ha npOcpHnaKTHKY 3aKOH'IHJlCSI MOH­

Ta:lK c neKTpOMeTpa SKAT, npeJlHa3Ha'leHHoro JlJlSI 

HccneJ:tosaHHH TeKCTYPbl o6beMHbiX o6pa3uos. B KOH­

ue 199 7 r . SKAT 6yJleT BBeJleH s 3KcnnyaTaUHIO BMe­

CTO c n e KTpOMeTpa NSYR. 
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PHc.l. 3aaHCHMOCTb KpHTH'·JecKol'i TeMnepaTyphr 

HgBazCu04F0 oT ypoBHJJ nonHpoaaHHJJ 

CosMeCTHrui c XHMH'IeCKHM cpaKynhTeToM MrY 

nporpaMMa HCCJie,!lOBaHHH pTyrhCO,!lep)((alUHX BhlCOKO­

TeMnepaTypHbiX CBepxnpOBO,!lHHKOB 6hJJia npO,!lOJI)((e­

Ha HJyqeHHeM aTOMHOH CTPYKTyphr coe.UHHeHH.H 

HgB~@u04F0, T.e. coe.UHHemur, s KOTopoM csepx-

cTexHoMeTpwiecKHH KHCIIOpO,!l 6hiJI JaMelUeH Ha aTO­

Mbl cpTOpa. 11.ue.H 3KCnepHMeHTa OCHOBb!BaJiaCb Ha 3a­

MeHe .usyxsaneHTHoro .uonHpyiOmero 3JieMeHTa Ha 

o.uHosaneHTHhii'L CoxpaHeHHe 6anaHca Jap.s.ua H HOH­

Hrui npHpO,!la cpopMHpOBaHH.H HOCHTeJieH B CBepx­

npOBO,!l.HlUeH nJIOCKOCTH noTpe60BaJIH 6hl B 3TOM CJiy­

lJae y.usoeHH.H KOJIH'IeCTBa .uonHpyiOmero aToMa .un.s 
,!lOCTH)((eHH.H 3KBHBaJieHTHOH TeMnepaTyphl CBepx­

npOBO,!l.HlUefO nepexo.ua. 

Hcxo.uHru~ Hg-120 I cpa3a c Tc = 61 K 6hrn a yc-

neumo cpTopwposaHa s MrY (na6opaTopH.s -E.B .AH­

THnosa) c nOMOlUbJO XeF2, 'ITO npHseno cHalJana K 

ysenH'IeHHJO Tc .uo 97 K a JaTeM K ee YMeHbUJeHHJO c 

nocne.uywUJHM no.uasneHHeM csepxnpoBOLlliUJHX 

CBOHCTB npH yaeJIH'IeHHH COL!ep)l(aHH.H cpTOpa B o6pa3-

ue. HeihpoHorpacpw'leCKHH aHanH3 (3KcnepwMeHThr 

npose.ueHhi Ha peaKTope HEP-2 Ha cpypbe-LIHcppaKTO­

MeTpe BhiCOKoro pa3peUJeHH.H HRFD s Mae 199 7 r.), 

BhrnonHeHHhiH c LlBYM.H cocTaaaMH HgB~Cu04F0, 

nOLITBep.UHJI BHe.upeHHe cflTopa B 3ap.HL!OBblH pe3epsyap 

(Hg-nnocKOCTh) H .uei.fcTBHTeJibHO noKaJan y.usoem10e 

COL!ep)l(aHHe cpTOpa B CTpyKType, no cpaBHeHHJO C KH­

CIIOpOLlllblMH Hg-120 I cpa3aMH, HMeJOUJHMH 6n H3KHe 

3Ha'letm.s Tc (eM. p11c . l ). 3TOT cpaKT liBn.HeTcll CHJJb-

HhiM apryMeHTOM B nOJJb3Y HOIHIOH MOLleJJH Obpa30-
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BaHH.H HOCHTeJJeH 3JieKTpH'IeCKOfO 3ap.HL!a (.llblpOK) B 

Hg-1201 npH .uonwposaHHH [1]. 

B paMKax wccJJe,[loaaHH.H .ssneHH.H MaKpocKonw'le­

cKoro cpaJosoro paccnoeHH.H s KpHcTannax csepxnpo­

BOL!HHKOB Ha .uHcppaKTOMeTpe DN-2 npose.ueHa cepH.H 

3KCnepHMeHTOB no I-13}"1eHHJO TpaHCcpOpMaUHOHHOfO 

,!lBOHHHKOBaHH.H KpHCTaJIJIOB L~Cu04 + o· flapanneJJb-

HO 3KCnepHMeHThl 6hiJIH npoBe,!leHbl H Ha peHTfeHOB­

CKOM L!HcppaKTOMeTpe B Hll>TT (r. lfepHOfOJIOBKa). 

3KcnepHMeHThi Ha DN-2 BhmOnHeHhi c noMOUJhJO Ho­

soro .llBYXKOOp,!lHHaTHOfO nOJHUHOHHO-'IYBCTBHTeJib­

HOfO ,!leTeKTOpa, nOJBOJI.HJOlUefO npOBO,!lHTb Tpex- HJIH 

L!ByMepHOe CKaHHpOBaHHe o6paTHOf0 npOCTpaHCTBa 

KpHcTanna 6eJ KaKHX-nH6o nosopoTOB o6pa1ua. ¥13-
MepeHH.H nOKa3aJIH, 'ITO LlOMeHHru! (.llBOHHHKOBal!) 

CTPYKTypa 3THX KpHCTannos JaMeTHO OTJIH'IaeTC.H OT 

KJiaCCH'IeCKOH CXeMbl, peanH3YJOUJeHC.H npH noTepe 

OCH 4-ro nop.H,!lKa H Ha6JIJO,[laeMOH, HanpHMep, B KpHC­

TaJIJiaX KDP HJIH Y-123. 0KaJanocb, 'ITO . rpaHHUhi 

Me)I(L!Y LlOMeHaMH B L~Cu04 + 0 B OCHOBHOM 51BJI51JOTC.H 

KOrepeHTHbiMH (,!lOJill LlOMeHOB, COnpl!)l(eHHbiX HeKOfe­

peHTHOH rpaHwuei.f, HesenHKa). Eonee TOro, B KpHc­

Tannax, HCnbiTbiBaJOlUHX MaKpOCKOnH'IeCKOe cpa30BOe 

paccnoeHHe, 3Ta LlOJill cocTaBJilleT He 6onee HeCKOJib­

KHX npOUeHTOB, 'ITO, nO-BH,!lHMOMy, H CnOC06CTByeT 

L!Hcpcpy3HH CBepXCTeXHOMeTpH'IeCKOfO KHCIIOpOL!a, 

npHBO.IlliUJei.f K paccnoeHHJO [2]. 

Ha cneKTpoMeTpe Manoyrnosoro paccel!HHll 

YuMO s KOJIJJa6opauww c HEX (MocKsa), H<l>TT 

(oyLianeUJT) 11 LURE (0pc3) nposeLiettbi HccneLiosa­

HHll MHUeno-seJHKynllpttoro nepexoLia B cHcTeMe cpoc­

cponwnw.u - xonaT ttaTpHll - BOLla. H:Jyqanwch Mop­

cponom'leCKHe H CTPYKTYPHbte H3MetteHHll, npoHcxo­

Ll.HUJHe B 3TOH CHCTeMe npH CMeHe TeMnepaTypbl HJIH 

KOHUeHTpaUHH ,[leTeprettTa. Llnll CHCTeMbl Ha OCHOBe 

LlHMHpHCTOHII-cpoccpaTHLlHJI-XOJIHHa tta6JIJOLlaJICll 

nepexo.u H3 MynhTHJiaMeJIJJllpHoii CTPYKTypbr s ynwna­

MennllpHyJO, cpopMHpOBaHHe KOTOpOH HLleT '1epe3 

CTMHIO o6pa3oBaHHll npoTll)l(eHHbtX cTep)I(Heo6pa3-

HbtX MHuenn . A11an113 LiaHHbtX Manoyrnosoro pacce­

liHHll HeHTpOliOB n03BOJIHJI, KpOMe TOfO, onpeL!eJIHTb 

reOMeTpH'IeCKHe xapaKTepHCTHKH o6pa3yJOUJHXC51 

MHuenn. 

Ha SPN npose.ueHht nepBbte 3KcnepHMellTbi no re­

Hepauww H pemCTpaUHH tteHTpOIIIIOH CTOll'leH BOJJIIbl. 

PaJBHTHe 3Toro MeTo.ua MO)I(eT cnoco6cTBOBaTb peUJe­

HHJO 3Ma'IH onpeneJtellH}I cTpyKTyptt oro noJIO)I(ettH}I 

aTOMOB s npHuosepxnocTnoii o6naCTH seUJecTBa. B 
3KCnepHMetJTe pemc-rpHpOBa.llaCb 3allHCHMOCTb HIITell­

CHBHOCTH y-KBaliTOB, HCilYUJellllblX 11p11 3aXBaTe Jle~iT­

pOHOB fa,[lOJIHHHeM, llalleCellllblM B BH.UC TOIIKOfO CJIOll 

(- 50 E) ua naMantH'IennhiH cnoii Fe (TOJIUJHIIO~i 

- I 000 E), OT noJt}lpH3aUHH ua.uatoUJero nekrp0111toro 

ny•tKa. flpe.usapHTeJibllhlH anamn H'!Mepennoii JaBH-



ei1MOeTI1 n03BOJI51eT fOBOp11Tb 0 Ha6JIIO)leHI111 eT051'-Ieii 

HeHTpOHHOH BOJIHbl e Bep051THOeTbiO OKOJIO 90 %. 
Ha HOBOM peq)IIeKTOMeTpe nOII51p1130B3HHbiX HeH­

TpOHOB REFLEX napanneiibHO e ero no)lpo6Hoi1 aiTe­

eTaU11eH 6biJII1 BblnOJIHeHbl 3Kenep11MeHTbl no H3}"--e­

HI110 eBOHeTB HeKOTOpblX HeHTpOHHO-OnTI1'-IeeKI1X 

el1eTeM : MHOroeiiOHHbiX 3epKaii, e03)l3B3eMbiX B 

Cn6H51<1> (faT'-111Ha) 11 UH<l>H (Ey)laneun), 11HTepcpe­

peHU110HHoro cp11IIbTpa eneKTpoMeTpa YXH (eoTpyJl­

HI1'-IeeTBO L{y6Ha - fpeHo6nh - Menb6ypH) H Jlp. 

Enaro)lap51 BbleOKOMY pa3peweHHIO pecpneKTOMeTpa, B 

H3eT051IUee BpeM51 51BII5110IUeMye51, nO-BH)lHMOMy, pe­

KOp)lHbiM, H3 HeM y)laeTe51 nOIIY'-JHTb HHQJOpMallHIO 0 

TOHKHX )leTaJI51X nosepXHOeTHbiX eJIOeB (eM. pHe .2). 

OeHOBHOH TeMaTHKOH 11eene)loBaHHH Ha eneKTpo­

MeTpe NERA 6biiia )li1H3MHKa aMMOHHeBbiX H MeTHIIO­

BbiX rpynn np11 QJ330BbiX nepeXO)l3X B eTeXHOMeTpH­

'-IeeKHX eOe)li1HeHI151X (T11na (NH4)2S04) 11 B TBep)lblX 

paeTBOpax (T11na (NH4)2 -xRbxS04). 3aMeiUeHI1e 

110HOB 3MMOHH51 Ha Rb, 11Me10IU11H nO'-ITH 0)lHH3KOBbiH 

e H11MI1 110HHbiH pail11ye, np11BHOeHT HeKOTOpblH 6ee­

nop51Jl0K B el1eTeMy BO)lOpO)lHbiX eB513eH, '-ITO n03BOJI51-

eT npoeiie)lHTb BJIH51HI1e pa3ynOp51)lO'-IeHI151 H3 )lHH3MI1-

KY aMMOHH51. Cl1eTeMa (NH4) 2 -xRbxS04 113}"--eHa so 

seeM )ll13na30He KOHUeHTp3U11H (0 ::; X ::; 2) 11 B W11p0-

KOM )ll1anaJoHe TeMnepaTyp (I 0 ::; T ::; 300 K) nYTeM 

pemeTp3U1111 HeHTpOHHOH )l11QJp3KU11H, Heynpyroro 11 

KBa311ynpyroro paeee51HH51, '-ITO no3BOIII1IIO 3asepw11Tb 

onp_e)leneHHe cpa3osoi1 )l11arpaMMbl eoe)li1HeHI151, Ha 

KOTOpOH 6bJJI3 Bbi51BJieHa Tp11Kp11TI1'-IeeKa51 TO'-IK3 ne­

peXO)la B Cefi-JeT03JieKTp114eeKyiO cpa3y. 3apemCTpH­

pOB31-1Hble eneKTpbl ueynpyroro paece51HI151 6biiiH 11e­

noJJb30BaHbl )lJI51 nposepKH M11KpOeKOnl1'-leeKOH MO)le­

JII1 )li1HaMI1KI1 3TI1X KpHeTannos. Moileiih no3BOIII1IIa 

YilOBIIeTBOp11TeJJbHO o6b51CHI1Tb MexaHI13M Ha6IIJO)lae­

MbiX QJ330BbiX nepeXO)lOB 11 pOIIb )li1H3MI1KI1 aMMOHI151 

B cpopM11pOB3HI111 Cefi-JeT03IIeKTp11'-1eCKI1X CBOHCTB 

Kp11CTaJIJIOB . 

Ha cneKTpoMeTpe KDSOG s 1997 ro)ly pe3KO 

yseJIU411JIOCb 4HCJJO BHeWHI1X llOJib30B3TeJieH 11, COOT­

BeTCTBeHHO, 411CJJO pewaeMblX 3a)l34, KOTOpble BKJII0-

4aJII1, B 43CTHOCTI1, 113MepeHI1e Kp11CTaJIJII14eCK11X no­

JieH s BTCn- 11 GMR-MaTep11anax, onpe)leneHI1e cpo­

BOHBbiX ClleKTpOB B CerneT03JieKTp11K3X, 11HTepMeTaJI-

HEHTPOHHA.SI .SIJlEPHA.SI <l>HJHKA 

CornaCHO peKOMeH.U3U1151M Ce)lbMOH ceCCHH npor­

paMIIO-KOIICYIIbT3THBIIOfO KOMI1TeTa riO 51)lepHOH QJH-

3HKe Ba}"--tla51 nporpaMMa B paMKax uay'-IBoii TeMbl 

0974 peanuJOBb!BaJtacb 11a 6a3e HEP-30 H ilpymx Beii­

TpOHIIbiX HCT041111KOB . 0ony4ellbl CJie.UyiOWUe rJI3B­

IIble peJyJthTaTbl. 

Supermirror on the big floatglm 
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PHC.2 . 3 aBI1CI1MOCTb K03QJQJHU11eHTa OTpaJKeHH51 LIJlJI MHOfO­

CJIOHHOro 3epKana 

IIIUlaX Ha OeHOBe Ni3AJ, H30TOnH03aMeiUeHHbiX aMopcp­

HbiX CnJl 3BOB B e11eTeMe Zr-Ni H B 330TI1CTbiX CTaJI51X, 

113}"--eH e KOJie6aHI1H BO)lOpO)la B HepaBHOBeCHbiX (1)--­

Ti 11 Zr, 11HTepMeTaJIIII1)le FeTi, B cno:JKHbiX Kap6o- H 

H11TpOrHilpH)l3X. 0)lHHM H3 nOII}"--eHHbiX HHTepeeHbiX 

pe3yiibT3TOB 51BJI51eTC51 06HapY:JKeHHe H3MeHeHI151• M3f­

HI1THO fO OTKIII1K3 npH )l0n11pOB3HI111 COe)li1HeHH51 

AISr2Er 1 _ xCaxCu20 7 (1212), no3BOIII1BWee nocTpo-

11Tb MO)leiib «nepepacnpe)leneHI151 3ap51)la» B nnocKo­

CT51X C u 0 2 . 3annaH11pOBaHbl 3Kcnep11MeHTbl no npo-

sepKe O)leJII1 B W11p0KOM )li1311330He )lOn11pOB3HI151. 

Ha cneKTpOMeTpe DIN npO)lOII:JKaJIHCb 3KcnepH­

MeHTbl no TPM11U110HHbiM TeMaM - aTOMHa51 )li1Ha­

MI1Ka JKI1)lKOMeTaJIJIH'-IeCKHX CHeTeM e f330BbiM11 npH­

MeC51MI1 , peiiaKC3U110HHble X3p3KTep11CTI1KI1 JKI1)lK0fO 

reiii151, )lHH3MI1K3 BO)lOpO)la B TpOHHbiX CI1CTeMax 

BHe)lpe 11 1151 H3 OCHOBe nepeXO)lHbiX MeTaJIJIOB V rpyn­

nbl - HanpaBIIeHHble H3 YT04HeHI1e 11 CHCTeM3TI133-

U1110 n OII}"--eHHbiX paHee )l3HHbiX. 

M eTO)lH'IeCKHe paOOTbl. nepBble TeCTOBble 113Me­

peml51 Ha ycTaHOBKe YfPA noKa3aJII1, '-ITO Heo6xo)lii­

MO ~w.uepmnuposaTb KOHCTPYKU1110 Hei-iTpOHHbiX )le­

TeKTopo s llJI51 pa60Tbl B YCIIOBH51X BbiCOKOfO B3K~la. 

3Ta pa6 0Tbl 6btiia BblnOIIHella K KOHUY 1997 r., HO 

BJtaBOBa>i ocTaHOBKa HEP-30 He no3BOIIHIIa npoTecnJ-
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posaTb HOBbie neTeKTOpbi. Hosru~ ycTaHOBKa KOJlXI1-

LlA, npHBeJeHHCUI H3 fpyJHH, CMOHTHpOBaHa Ha 11-M 

nY'IKe peaKTopa HEP-2. 3Ta ycTaHOBKa n o JBOJlHT 

HCnOJlbJOBaTb HHTeHCHBHbJe nY'!KH non~pH30BaHHbiX 

Hei1TpOHOB .!IJl~ HCCJle.LIOBaHHH nceB.LIOMarHeTHJMa H 

HeKOTOpbiX HOBbiX 3cpcpeKTOB HapyweHH~ 'leTHOCTH B 

HeHTpOHHOH OnTHKe. 

HOBCUI HOHHJaUHOHHCUI KaMepa .!IJl~ HJMepeHHH 

(n, p)- H (n, a)-peaKUHH Ha raJOBbiX ~.LiepHbiX MHllle­

H~X 6bJJla CMOHTHposaHa H orrecTHposaHa. CoJ.LiaHHCUI 

ycTaHOBKa MO)I(eT 6biTb HCnOJlbJOBaHa .!IJl~ HJMepeHHH 

Ha panHoaKTHBHbiX 
37 

Ar H 
39 

Ar, 'ITO BHeceT ~CHOCTb s 

npHpO.Liy HYKJleOCHHTeJa pe.LIKOJeMeJlbHOro H30TOna 
36

S. 

3KcnepuMeHTaJJbHLie uccne,~:~ouauu.a. Y c newHo 

npO.!IOJl)l(aJlaCb nporpaMMa HCCJle.LIOBaHHH ,LieJleHH~ 

~Jlep pe30HaHCHbiMH HeHTpOHaMH . 3aKOH'IeH aHaJlH3 

3KcnepHMeHTaJlbHbiX .r~aHHbiX no P-'leTHOH aCHMMeT-

pHH OCKOJlKOB neneHH~ arl H P-He'leTHOH y rnosoii 

KOppen~UHH C(nf Me)I(.!IY OpHeHTaUHeH CfiHHa He nTpOHa 

H HMfiYJlbCOM OCKOJlKa Ha non~pH30BaHHbiX HenTpO­

HaX. 8enH'IHHbi arl H anf 6biJlH HJMepeHbi KaK cpyHK­

UHH 3HeprnH HeHTpOHOB C BbiCOKOH TO'IHOCTbJO .!10 

30 38, 'ITO C.!leJlaJlO B03M0)1(HbiM KOJlH'IeCTBeHHbiH 

aHaJlH3 )laHHbiX. 00CKOJlbKY 3TH KOppeJl~UHH C B~JaHbl 

C HHTepcpepeHUHeu S- H p-BOJlHOBbiX HeHTpOH HbiX pe­

JOHaHCOB B (n, j)-peaKUH~X, .!IJl~ KOJlH'IeCTBeHHOfO 

aHaJl~a He06XO.LIHMO fiOJlY'!HTb HHcpOpMaUH JO 06 S­

BOJlHOBOH aMfiJlHTY.Lie. ,lln~ 3TOro 3KCnepHMeHTaJlbHCUI 

CTaTHCTHKa HJMepeHH~ yrnOBOH aHH30TpOnHH OCKOJl-

llPHKJIA)lHhiE HCCJIE,llOBAHII}I 

HeifrpoHHLIH aKTHBauuoHHLIH auaJJuJ. 8 19 97 ro­

JlY Ha o6nY'!aTenbHOM KaHane HEP-2 npoBO.!IHJlHCb 

HCCJle)lOBaHH51 no MHOf03JleMeHTHOMY aHaJ1113Y 3KOJ10-

fHI.JeCKHX 06pa3UOB 11 HOBbiX MaTepHa!lOB (5J . 

3asepweH UHKJl pa6oT no aHanH3Y o6pa1uos c 

KonbCKOro nonyoCTposa B CB~3H c 113Y'!eHHeM TexHo­

reHHbiX TpaHc¢opMaUHH no.LIJOJlHCTbiX AI - F e nO'IB 

B YCJlOBH~X B03.!lyrnHOrO 3arp~3HeHH~ Me)lHO-H H KeJle­

BbiM np0113BOJlCTBOM . 3TH pa60Tbl, Hai.JHH~ C 19 92 ro­

Jla, npOBO.!IHJlHCb COBMeCTHO C i1HCTHTyTOM n p o6neM 

npOMbllllJleHHOH 3KOJlOrHH Cesepa KonbcKoro HaY'!­

Horo ueHTpa. 8bmonHeH nepBbiH :nan Me;>K.LiyHapon­

HOH nporpaMMbl no H3Y'!eHHJO an.wc¢epHbiX Bumane­

HHH T~;>KeJlbiX MeTannos Ha TeppHTOpHH PyMbiiiHH. 

AHanHTH'IeCKHe pa6on1 no Hei1TpOHIIOMY aKTH BauH­

OHIIOMy aHaJ1113Y rOpllbiX nopOJl, nO'IB, JlOIIIIbiX OTJlO­

)I(e!IHH 11 BOJlbl BlleCJlH CBOH BKJla,n B pa3pa60TK Y 3KC­

nepHMeHTaJibHOH Me;Kpecny6JlHKaHCKOH CHCTeM bl 3KO­

IIOrHI.JeCKOrO MOHHTOpHHra 6acce~i11a peKH Tepe K. 
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KOB neneHH~ ~npa 235u 6biJla ysenH'IeHa snsoe s JlHa­

naJOHe 3Hepmii 0 ~ En ~ 30 38. MHoroyposHeBbiH 

'leTbipexKaHaJlbHbiH aHaJlH3 }laHHbiX, nOJlY'!eHHbiX B 

1996-97 rr., BblnOJlHeH B lllHpOKOM HHTepsane 3Hep­

rHH HeHTpOHOB C nOMOIUbJO pa3pa6oTaHHOfO B JlH<l> 

KOJIHpOBlUH Ka. 

8nepBbie H3MepeHbi HeiiTpOHHbie peJoHaHCbi B 

243 Am(n, j)-peaKUHH B 6biCTpOH HOHH3aUHOHHOH Ka­

Mepe. 3TO OTKpbiBaeT XOpOlllHe B03MO;>KHOCTH .!IJl~ 

113MepeHHH paHee HeH3BeCTHbiX Cei.JeHHH }leJleHH~ 

Jipymx aKTHHHJlOB BbJllle pe30HaHCHOH 06JlaCTH. 

01.JeHb BbiCOKCUI CTaTHCTHKa (50 · J06 
C06biTHH) 

Ha6paHa B H3MepeHH~x MaCCbi 11 TKE-pacnpenene-

HH5~ OCKOJlKOB }leJleHH~ B 
235U(n, j)-peaKUHH JlJl~ 

En~ 15 38. 

8 paMKax Konna6opaUHH TRIPLE H3MepeHo P­

He'leTHOe nponycKaHHe HeHTpOHOB ~JlpaMH I06,l08pd 

JlJl~ H3Y'!eHH~ 3aBHCHMOCTI1 MaCC nceBJlOCKa!l~pHbiX 

KOMnOHeHT B CJla6bJX ~JiepHbiX B3aHMO}leHCTBH~X. 

Ha 6a3e MOJIHcpHuHposaHHoro cneKTpoMeTpa yJlb­

TpaxonOJlHbiX HeHTpOHOB C HHTepcpepeHUHOHHbiMH 

¢HnbTpaMH s 11JlJl (fpeHo6nb) 6biJlH nposeneHbi ::JKC­

nepHMeHTbi no npeuH3HOHHOH nposepKe JaKOHa 

JlHCnepCHH HeHTpOHHbiX BOJlH B BeiUeCTBe. 00JlY'!eH­

Hble peJyJlbTaTbl noKa3biBaJOT cywecTBOBaHHe aHOMa­

nHH B JlHCnepcHH YXH. 3TH 3KCnepHMeHTbi 6yJlyT 

nponon;>KeHbl B 1998 roJly. 

8 1997 roJly npoJlOJl;>KaJlHCb HccneJloBaHH~ nony­

npoBOllHHKOBbiX KpHcTannos THna A 
38 6

-A 
3s3c2

6 
c 

CHJlbHOaHH30TpOnHbiM CTpOeHHeM KpHCTaJlJlHI.JeCKOH 

• peweTKH. 3neKTp0cp113HI.JeCKHe 11 cpOT03JleKTpH'IeCKHe 

csoi1cTBa reTeponepexona (fn) s cHCTeMe TISe -

T llnSe2, o6Hapy;>Keiiiibie MeTOJIOM ;>KHJlKOCpa3IIOH ::JnH-

TaKCHH 113 pacnnasa TISe ua nosepxuocTH (110) 

TIJnSe2, OnHC311bl B paMKaX MOlleJlH H10TOIIIIOrO fn 

6e3 JlOKaJlbllbiX COCTO~HHH B HI!Tepcp6ice. 

,llmJ>paKUHll HeihpOHOB. i1cCJiellOBaHll~ 11p11-

KJla,nlloro xapaKTepa aKTHBIIO BeJlliCh 113 JlllcppaKTO­

MeTpe HRFD (H1Y'Ielllle suyrpeuuux uallplDKeuuii B 

06beMHbiX 113lleJIH~X, onpelleJle!JHe crpyKTyp~>l aKTH­

BHpOBaHI!biX K3TaJlH33TOpOB) H 113 ClleKTpOMt:Tpe 

NSYR (TeKCTypa reonorwieCKHX MaTep~IaJIOB). B 'IacT­

uocni, ua H RFD H3Y'IaJIHCb AI20i A I-KOMII03HTbl c 

KepaMH'IecKo~i MaTpHuei1. PaJBHTHe TexuoJIOnlli no­

ny'Ie!IH51 nepellOBbiX M3TepHaJIOB llaJIO IIOBbiH CIIOC06 



113fOTOBJieHI1ll KOMn0311TOB, np11 KOTOpOM MeTafJn 11H­

QJ11JibTp11pyeTCll B nop11CTYJO KepaMH'IeCKYJO MaTp11UY 

np11 nOMOIU11 fa30BOfO .uasneHI1ll, <!JopM11pyll rny60KO­

npOHI1KaJOIUYIO CeT'IaTyJO M11KpOCTpyKTypy. Tip11 3TOM 

xpynK11e KepaMI1'1eCKI1C MaTep11aJJbl ynpO'IHliiOTCll 

BKnJO'IeHI1eM 3JiaCTI1'1HOH <!Ja3bl, 06bi'IHO MeTaJJJIOM, 

HEHTPOHHhiE HCTOqHHKH 

JIMnynLCHLIH peaKTOp HI>P-2 

B nepsou nonoBI1He 1997 r. BbiDOnHeHI1e <lJI1311'1e­

cKoA nporpaMMbi 113MepeHI1H Ha nyqKax peaKTopa Ja­

Hllno 1060 qacos. B 11101-1e 11EP-2 6Lin ocTaHosneH Ha 

peMOHT 113-3a B03HI1KUJeH Hel1cnpaBHOCTI1 B CI1CTeMe 

6biCTpOH asap11HHOH 3aiUI1Tbl. Tip11HliTOe TeXHI1'1eCKOe 

peUJeHI1e noTpe6osano .!lJII1TenhHoro speMeHI1 Ha ero 

BbmonHeHI1e. 3anycK 11EP-2 6hm BHOBb ocymeCTsneH 

8 HOll6pe 1997 f., 11 B ,UeKa6pe peaKTOp OTpa60TaJJ Ha 

<lJI1311'1ecKI1e 3Kcnep11MeHTbi eme O.!li1H TpexHe.uenb­

HbiH U11Kn. 

Pa60Tbl no MO,UepH113aU1111 CI1CTeMbl 060pOTHOf0 

BO,UOCHa6)KeHI1ll n03BOJI11JII1 ycTaHOBI1Tb 6onee 3KOHO­

MI1'1Hb1H pe)KI1M BO.!lOCHa6)KeHI1ll np11 Hepa6oTaJOIUeM 

peaKTOpe. BLmonHeHbi 3Kcnep11MeHTaJJbHbie 11Ccne.uo­

saHHll .!li1HaMH'IeCKI1X CBOHCTB peaKTOpa 11EP-2, oc­

HOBHOH pe3yJibTaT KOTOpbiX COCTOI1T B TOM, 'ITO nocne 

BTopoA nepell>Y3KH ( 1996 r.) 11EP-2 pa6oTaeT ycToA­

'111BO so seeM .u11ana3oHe MOIUHOCTI1 (.uo 2 MBT) 11 

pacxo.ua HaTp11ll (80 + 120 M21'1). 

8 OCHOBHOM 3aBepUJeHbl pa60Tbl no 113fOTOBne­

HI110 Kp11oreHHoro 3aMe.UJJ11Tenll. O.uHaKo nocne Jaso.u­

CKI1X 11CnbiTaHI1H Ha npO'IHOCTb BblliBJieHa He06XO­

.!l11MOCTb cymecTBeHHbiX .uopa6oTOK KOHCTPYKU1111 c 

uenbJO o6ecne'leHHll npo'IHOCTI1 113.Uenl1ll, 'ITO np11Be­

.ueT K 3a.!lep)KKe OKOH'IaTeJibHOfO CpOKa 113fOTOBJieHI1ll 

(.uo cepe.ai1Hbi 1998 r.). 

IlpoeKT UPEH 

B COOTBeTCTBI111 c peKoMeH.uaul1eA KOMI1TeTa 

nonHOMO'IHbiX npe.UCTaBI1TeneJ1 (MapT 1993 r.) .!ll1-

peKU11ll np11Hllna peUJe1-111e, o.uo6peHHoe 76-A cecc11eA 

Y'leHoro CoseTa 0115111 (1110Hb 1994 r.), o peanl13a­

U11H npoeKTa no C03,!laHI110 HOBOfO COBpeMeHHOfO 

'ITO n03BOJilleT ynyqUJaTb MeXaHI1'1eCKI1e xapaKTep11C­

TI1KI1 TaKI1X KOMn0311TOB. 06pa60TKa 3KCnep11MeH­

TaJJbHblX ,UaHHbiX noKa3ana, 'ITO B 11CCJie,UyeMbiX KOM­

n0311TaX <!Ja3a A120 3, B OCHOBHOM, HaxO,UI1JiaCb nO.U 

,UeHCTBI1CM Hanpl!)KeHI1H C)KaTI1ll, a MeTaJJJII1'1eCKal! 

<!Ja3a - nO,!l ,UeHCTBI1eM Hanpli)KeHI1H paCTl!)KeHI1ll. 

11CTO'IHI1Ka pe30HaHCHbiX HeHTpOHOB (11PEH) .!lJill 

11CCJie.UOBaHI1H B o6naCTI1 <!JyH.UaMeHTaJJbHOH ll,!lepHOH 

<lJI1311KI1 . CpoK 3asepUJeHI1ll npoeKTa (<lJ11311'1eCK11H 

nycK) 6 IJI ycTaHOBJieH Ha KOHeU 1997 f. - Ha'laJJO 

1998 f . .[lnll HOBOfO 11CTO'IHI1Ka HeHTpOHOB Bbi6paHa 

aHanorn 'I Hilll 11EP-30 cxeMa, a HMeHHO, KoM611HaU11ll 

MOIUHOfO JII1HeHHOfO ycKOp11TeJill 3JieKTpOHOB 11 no.u­

Kp11TI1'1CCKOH pa3MHO)KaJOmeu MI1UJCHI1. Hosal! ycTa­

HOBKa 11PEH .uacT B03MO)KHOCTb Ha nopli.UOK ynyq­

UJI1Tb p a3peUJeHI1e no 3HepmH HeHTpOHOB, nO.UHliB 

np11 3TOM B,!lBOe ero CBeTOCI1ny. 

B 1997 ro.uy <lJI1HaHC11posaHI1e pa6oT no npoeKTY 

11PEH 6 bJn0 eme MeHbUJe, 'leM B 1996 r. (30 TbiC. 

.aonn. B ro.u) 11 TOJibKO 3KCTpaop.U11HapHbie yc11n11ll 

pyKOBO.!l11Tenll npoeKTa no3BOJJI1JII1 coxpaHI1Tb KnJO'Ie­

Bbie .uoro sopbi Ha pa3pa6oTKy 11 nocTaBKY o6opy.uosa­

H11ll. T aKI1M o6pa30M, .uaTa 3asepUJeHI1ll npoeKTa 

11PEH, 11 3Ha'lanbHO ycTaHoBneHHal! B 1994 r., cJBI1ra­

eTcll MI1 HI1MYM Ha .usa ro.ua. K KOHUY 1997 r. B npoeKT 

6biJIO BnO)KeHO 870 TbiC . .!lOJIJI., a 061Ual! CT011MOCTb 

npoeKTa cocTaBnlleT 2700 TbiC . .uonn. Ho, HeCMOTpll Ha 

3TO, .!lOCTI1fHyY nporpecc B C03,!laHI111 11 pa3pa60TKe 

3JICKTpOHHOH nyUJKI1 (B Jl83 11 JlCB3), pa.uHO'IaCTOT­

HOH CI1CTeMbl .!lJill JlY3-200, a TaK)Ke DOJIHOMaCUJTa6-

HOro Cl e i-J,Ua .!lJill TCCT11pOBaH11ll YCKOpli101UI1X CI1CTeM 

JII1HeHHOf0 yCKOp11TCJill (B JlH<l>). TiepBblH Bap11aHT 

CI1CTeM bi KOHTponll .unll 11PEH c03.UaH 11 6y.ueT 11Cnbi­

TaH s TC'ICHI1e 1998 ro.ua Ha 11EP-30. 

C11Tyau11ll c pean113au11eA npoeKTa 11PEH 6bma 

paCCMOTpeHa I-Ja CDeU11aJJbHblX 3KCnepTHblX KOMI1CCI1-

liX, c<!Jo pM11pOBaHHbiX .!l11pCKU11eH 0115111 11 7 -H cec­

CI1eH TI K K no li.UepHOH <lJI1311Ke, KOTOpbie peKOMeH.uo­

Banl1 .!l peKUI111 0115111 HaHTI1 B03MO)KHOCTb .llJill 3a­

sepUJe 11ll npoeKTa B 1999-2000 rr. 

U3MEPUTF.JlhHO-BhlqJICJIUTEJihHbiH KOMIUIEKC JlHCil 

CeTesaa H KOMDLIOTepuaa HH$pacTpyKTypa. B 

1997 ro.ay B noKanbHOH Bbi'IHCJIHTenbHOH ceTI1 (Jl BC) 

Jl Hct> ycTaHosneHo H sse.ae11o B 3KCmiyaTaU1110 Hosoe 

KOMMYHHKaU110IIHOe o6opy.aosaHHe <!JnpMbi CISCO, 

tfTO n 03BOJII1JIO nepeiint K CKOpOCTH nepe.Ua'll1 ,UaH­

HbiX s c eTI1 Jl Hct> .ao I 00 M611T/c . 0Ha 6a3HpyeTCll Ha 
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Switch Texuononnt, noJsomuomeii HcnonbJOBaTb B 

OJlHOH ceTH paJnH'IHbie cTau.uapTbi JIBC. YcTanosKa 

uosoro ceTesoro o6opy.uosaHHjj 11 nporpaMMHoro 

06ecnelfeHJ1jj nOJBOJIHJia pe3KO COKpaTHTb KOJIHlfeCTBO 

KonnHJHH B ceTH H pa3rpYJHTb Backbone npH o6Meue 

60JiblllHMH MaCCHBaMH ,llaHHbiX. 

PaJBHTHe 3JICKTpouuoro o6opy.uoaauu.11. B Te­

lfeHHe ro.ua uaKonneu onbiT npHMeneHHjj VME­

CHCTeM c6opa .uaHHbiX ua cneKTpoMeTpax NERA-PR, 

NSVR H SKAT. B HOBbiX UHKJiax HEP-2 6y.ueT Bbi-
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nonueua OTna,uKa nporpaMMHOro o6ecnelfeHHjj VME­

CHCTeMbi ua HRED. 3asepwaiOTCjj HJrOTOBnenHe H ua­

na,uKa YHH<tJHUHpOBaHHOH 3JieKTpOHHKH ,llJijj nOJHUH­

OHHO-lfYBCTBHTeJibHbiX ,lleTeKTOpOB Ha CneKTpOMeTpax 
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nA&OPATOPMSI 
Bbi"'MCnMTEnbHOM TEXHMKM 
til ABTOMATM3A~MM 

0cH08HbJe yc11mu1 J1a6opaTopHH 8bi4HCJIHTenb­

Hoi1 TeXH11KI1 H a8TOMaTH3aUHH 8 1997 rD.!lY 6bJJIH Ha­

npa8JieHbl Ha o6ecne4eHHe aaeK8aTHOi1 ceTe8oi1, 11H­

¢opMaUHOHHOi1, 8bi4HCJIHTeJibHOH, anropHTMH4eCKOH 

nO.!l.!lep)I(KI1 Hay4HbiX 11CCJie.LI08aHI1H 11 o6pa308aTeJib­

HOH nporpaMMbl J.1HCTHTYTa (npoeKT CONET) H co-

8epweHCT808aHI1e noKanbHOH ceTH OJ.151J.1, KOTOpiUI 

npe.LicTaBJilleT co6oi1 YHHKanbHoe coopy)l(eHI1e no npo­

Tll)l(eHHOCTI1, CJIO)I(HOCTH TOnOJIOfl111, pa3H006pa3HIO 

o6opy.LI08aHHll, CeTe8biX npOTOKOJI08, onepaUHOHHbiX 

CI1CTeM, nporpaMMHOfO o6ecne4eHHll npH OrpOMHbiX 

nOTOKaX nepe.Lia8aeMOH HHcpOpMaUHH. 

· Hay4Hall nporpaMMa JIBTA 8 1997 ro.Liy 6bma Ha­

ueneua ua nony4e1111e H08biX peJynhTaT08: 

- 110 Bbi411CJIHTeJibHOH cpH3HKe (TeMa <<HeJIHHeHHble 

npo6neMbl 8bi4HCJIHTeJibHOH H MaTeMaTH4eCKOH 

cpH3 HKH: HCCJie.!l08aHHll, MaTeMaTH4eCKOe H npo­

rpaMMHOe o6ecne4eHHe» ); 

- no MO.Liei1Hp08aHHIO H o6pa60TKe 3KCnepHMeHTaJib­

HbiX .LiaHHbiX (TeMa «Pa3pa60TKa MaTeMaTH4eCKHX 

anr p11TM08 H COJ.LiaHHe nporpaMMHoro o6ecne4e­

HHll 3KCnepHMeHT08 8 cpH3HKe 4aCTHU»). 

D p O.!lOJI)I(aJIOCb aKTH8HOe )"'aCTHe na6opaTOpHH 8 

HeCKOJi bKI1X HaUHOHaJibHbiX Me)l(8e.LIOMCT8eHHbiX npo­

rpaMMaX c uenb!O COJ.LiaHHll 8 01151J.1 co8peMeHHoro 

UeHTpa o6pa60TKH HHcpOpMaUHH. 3TO peai!H3aUI1ll 

nporpaMMbl <<C03.LiaHI1e HaUHOHaJibHOH CeTH Te.iieKOM­

MYHI1KUUHH .!lJill HaYKH 11 8biCWeH WKOJibl» 11 pa3pa-

6oTKa porpaMMbl <<COJ.LiaHHe ceTH cynepKOMnbiOTep­

Hbrx u HTpo8 Pocci1H>>. 

CETEBAR II HH<l>OPMAQHOHHO-BhlqHOJHTEJihHAR HH<l>PACTPYKTYPA OH~H 

8 1997 ro.Liy J18TA, CJie.Liyll MHp08biM TeH.LieHUH­

liM 8 06JiaCTH pa38HTHll KOMnbiOTHIIra .!lJill HayKH H 

BbiCWeH WKOJibl H 803pOCWHM Tpe608UHHliM nOJib30-

llaTeJJeH, npHCTyml!la K peruJH3aUHH KouuenuHH co­

"JLta iiHll CynepKoMnbiOTeptioro ueuTpa (High Perfor­

mance Computing Center - HPCC) B OJ.151J.1, KOTO­

pal! COOTBeTCTByeT OCHOBHbiM UeJiliM H 3a.Lia4aM npo­

eKTa CONET. no.LI HPCC CJie).lyeT llOIIHMUTb c6anaH­

CHpOBaiiiiOe pa3BHHie 4eTb1pex OCIIOBHbiX KOMnOHe~IT : 

I. CHcTeMbl TeJJeKOMMYHHKauHi1: 

- lllleWIIHe Ka llaJibl CBli3H (Internet); 

- BbiCOKOcKopocTIIall onopua.sr ceTb OJ.151J.1 (Back-

bone) . 

2. CllcTeMbl MOIUIIbiX 8bJ<JHCJlellllii 11 Macco8oii 

o6pa6oTKH J.lallllblx: 

- ueJrrprulhllhlii cepsep llbiCOKOH npo113BOJ.liiTeJib­

IIOCTII; 

- KJia Tepbl pa604HX CTaHUHH na6opaTOpHH 11 3KCne­

pHM eHT08; 

- 8bl4 CJIHTeJibHble cpepMbl. 

3. C HcTeMbl xpaHeHHll .LiaHHbiX: 

- CHCTeMa ¢ai1JI08bJX cep8epo8 ( Ha 6a3e AFS); 

- CHCTeMa MaCC080H naMliTH; 

- HHcpOpMaUI10HHble cep8epbl H cep8epbl 6a3 .LiaHHbiX. 

4. C HcTeMbl nporpaMMHOro o6ecne4eHHll: 

- CHCl eM a C03.!laHHll H COnp080)I(Jlemtll nporpaMMHO­

ro o 6 ecne4eHHll; 

- CHCTeMbl BH3YaJIH3aUIHI. 

CuCTeMa TeJJeKOMMYHHKauuii 

8 1997 I'OJ.lY 3allyJUeH 8 .LieiiCT811e CKOpOCTHOii OH­

TIJ<JeCK II ii Kallas! C8ll311 OJ.151J.1-UKC <<.Uy6Ha>> -

Wa6ono HKa - MocK08CKM onopHa.sr ceTb - M9 
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nponycKHOH cnoco6HOCThJO 2 M611T/co <l>I1HaHc 11posa­

HI1e :noro KaHana ocymecTBJieHo M11HI1CTepcTBOM Ha­

YKI1 11 TeXHOJIOrHH B paMKax Me)I(Be.UOMCTBeHHOH npo­

rpaMMbi «C03.UaHI1e HaU110HanbHOH CeTI1 TeJieKOMMy­

HI1KaUI1H .UJISI HaYKI1 H BbiCllleH lllKOJibi» no npoeKTY 

«C03.UaHHe HH¢pacTPYKTYPhi ceTH RBNet (Ha3eMHbie 

KaHanbi)»o TaKHM o6pa3oM pellleHa npo6neMa c<n.ua­

HHS~ BbiCOKOCKopocTHOH JIHHI1H CBS~3H «0115111 - Mo­

CKBa (M9)»o HOBbiH KaHan B 16 pa3 npeBOCXO,ll >iT no 

nponycKHOH cnoco6HOCTH cymecTsosasumii paHeeo B 

HaCTOSI!llee BpeMS~ 0115111 HCnOJih3yeT HHTerpHpOBaH­

HbiH Ha3eMHO-cnyrHI1KOBbiH KaHan, CBSI3bJBaJOillHH 

ceTb RUHEP 11 HeMeUKYJO ceTb DFN .UJIS~ Bbixo.ua s 

fepMaHHJOo B CT<UIHH npopa6oTKH HaXO.UHTCS~ sapHaHT 

cosMeCTHOro 11CnOJih30BaHI151 .usyx KaHanos: RA DIO 

MSU - Ha Espony 11 DEMOS - Ha CesepHyJO 

AMep11KYo 

B 1997 ro.uy HatianHCh nycKoHana.uotiHbie pa60Tbi 

no nepeso.uy noKanbHOH ceTH 0115111 Ha A TM -TexHo­

nornJO o flpoeKT :noro nepexo.ua 6bJJI o.uo6peH KO~I1Te­

TOM nOJib30BaTeJieH 0115111, H TOJlbKO ¢11HaHCOBbJe 

rpy.UHOCTH He n03BOJII1JIH np11CTyni1Tb K ero nOJIHO­

MaCWTa6HOH peanH3aUI1Ho Pa6oTbi s 3TOM HanpaBJie­

HHH nOeBOJl51T C03,llaTb Ha,lle)I(HyJO, BbiCOKOnp0113BO,llH­

TeJibHYJO 11 xopolllo ynpaBJI51eMyJO onopHyJO ceTb 11H­

CTHTyrao .il,JIS~ 3THX UeJieH nOJI}"'eHa tiaCTb o6opy.UO­

BaHH51 11 nporpaMMHoe o6ecnetieHI1e HP-Open View 

.llJl51 aHanH3a H MOHHTOp11Hra CeTI1, 3anyCK KOTOpOrO 

np0113Be,lleH B KOHUe ro.uao 

llJI51 YJI}"'llleHI151 pa60Tbl nOJib30BaTeJieH B CeTI1 

npose.ueHa Mo.uepHH3aUHSI OCHOBHOro cepsepa 6a3 

.uaHHbiX (AlphaServer 21 00) 11 3anymeH PROXY -cep­

sepo Pa3pa6oTaHa 11 peani130BaHa 6a3a .uaHHbiX IP an­
pecos 0115111, OCHOBaHHaSI Ha TeXHOJIOrHI1 «KJII1eHT­

cepsep» 11 11MeJO!llaS~ WWW-11HTep¢eiic .UJJ51 BI13Yanl1-

3aU1111o 

CONVEX 

nH<!> 

nCB3 

ns3 

P11c ol o Pacnpenene1111e speMeHH ueHrpanbHoro npoueccopa 
Ha 38M CONVEX B 1997 rony 
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CHCTCMbl MOUlHbiX Bbi'IHCJICHHH 

H M8CCOBOH o6pa60TKH ,ll8HHbiX 

B 1997 ro.uy npo.uon)l(anC51 poeT 3arpYJKH ocHos­

HhiX cepsepos 01151110 Ha pHco1 np11se.ueHbi pe3yJibTa­

Tbi HCnOJib30BaHHSI O,llHOro 113 OCHOBHbiX cepsepOB 

0115111 (CONVEX) no.upa3.UeJieHH51MH 11HCTHTyrao 

B BbitiHCJIHTeJibHOM nnaHe B 11HCTHTyre cymecr­

syer uenhiH nnacr 3a,llati B pa3JIHtiHhiX o6nacT51X qm-
3HKH, KOTOpblH Tpe6yeT OrpOMHbiX BbltiHCJII1TeJibHbiX 

pecypCOB - 3TO 11 3<UiatiH TeopeTHlJeCKOH H MaTeMa­

TH'IeCKOH ¢H3HKI1, 3a,llalJH ¢11311KH TBep.uoro TeJla, 3a­

,llalJI1 06pa60TKI1 3KCnepHMeHTanbHbiX ,llaHHbiX, OC0-

6eHHO B ¢11311Ke BbiCOKHX 3HeprHHo llJI51 peweHI151 nO­

.U06HbiX npo6neM B JIBT A 0115111 cosMeCTHO c npe.u­

CTaBI1TeJI51MH .upymx Jia6opaTOp11H 11HCTI1Tyra pa3pa-

6oTaH npoeKT C03,llaHH51 B 0115111 COBpeMeHHOro BbiCO­

KOnpOH3BO.llHTeJibHOro Bbi'IHCJIHTeJibi-IOro ueHTpao Bo 

BTOpOH nOJIOBI1He 1997 ro MHHI1CTepCTBO HaYKI1 cpH­

HaHCHpOBanO peanl13aUHJO nepsoro 3Tana 3TOro npo­

eKTao B 1998 ro.uy 0)1(11.llaeTC51 noCTaBKa MaCCI1BHO­

napanneJibHOH BbllJHCJIHTeJibHOH CI1CTeMbi S-KJiacca 

¢HpMbi Hewlett Packard (HP) SPP2000 c 8 npouec­

copaMI1 ( 06!llaSI ni1KOBaSI np0113BO.lli1TeJlbHOCTb 

6,4 GFLops), cpaiinosoro cepsepa D-KJiacca c CI1CTe­

MOH Maccosoii naM51TI1 .uo I 0 Tepa6aiir 0 B paMKax 

3TOrO HanpaBJieHI151 ,lle51TeJlbHOCTI1 HaXO.lli1TC51 11 C03,lla­

HI1e CONVEX-KnacTepao B 1997 ro.ua 3anYllleHa CI1-

CTeMa C3840, cocT0511llaS~ 113 4 seKTOpHo-napanneJlb­

HhiX npoueccopos, nony'leHHaS~ no cornaweHI110 c 

fepMaHHeHo 

B 1997 ro.uy COJnaH S UN/SPARC-KnaCTep c one­

paui10HHOH c11creMoi1 Solaris 205 ol. , KaK 6a30BbiH cep­

sep JlJl51 3TOH CHCTeMbi s 01151110 Ha 3TOM cepsepe pa3-

MemeHo nporpaMMHOe o6ecnelJeHI1e, Ha KOTopoe B 

0115111 11MeJOTC51 site-JI11UeH31111 (Fortran F77-4o0, C++ 

- 40) )o 3TO MaTeMaTHlJeCKOe o6ecnelJeHI1e )lOCTynHO C 

n106oro cepsepa 0115111, pa6oTaJOwero non OS 

Solariso KpoMe Toro, Ha 3TOM cepsepe pa3MeweHbi 

r1ocne.UH11e sepc1111 nonyn51pHoro B 0115111 nporpaMM­

HOro o6ecnelJeHH51 - CERNLIB, FSF/GNU H Tono 

COJnaH cneuHanl1311posaHHbiH pacnpeneneHHbiH 

SUN-KJiaCTep JlJl51 3Kcnep11MeHTa CMS B 01151110 flpo­

rpaMMHOe o6ecne4e1111e 11 opraHI13aUH51 KJiaCTepa aHa­

nori14Hbi nono6HoMy KnacTepy CMS s UEPH, 'ITO 

o6ecne411BaeT pa60Tbl KaK no MO)leilHpOBaJ·IHIO, TaK 11 

no o6pa6oTKe naHHbiXo 

lln51 noJl.Llep)f(KI1 CUTE-cpenbi B 0115111 C03JlaH 

LINUX-cepsep, pa6oTbi no KOTopoMy uposenellbi np11 

noll.llep)f(Ke P<fJ<fJI1 0 

B 1997 rony s JIBTA cosMecnto c JICB3 H JIB3 

pa3pa6oTaH npoeKT « BbilJHCJJHTeJJbllaS~ cpepMa llJlll pe­

wel-11151 3a,llalJ MO)leJJHpOBaHHll H MaCCOBOH o6pa60TKI1 

O)lHOpOJlHOH cp113114eCKOH H11cpOpMaU1111 »o 3a.ua4a npo­

eKTa - C03)laHHe B 0115111 Bbi411CJli1TeJlbllOH cpepMbl 



nepcoHanbHhiX MawwH, npe.uocTasmuowei1 Ka'leCTBeH­

HO HOBble B03MO)I(H0CTH J]Jlll MO.UenHpOBaHHll !flH3H­

'leCKHX 3KCnepHMeHTOB, MaCCOBOH o6pa60TKH H aHa­

mna O.UHOTHnHblX MaCCHBOB 3KCnepHMeHTaJibHOH !flH-

3H'leCKOH HH!f>OpMaUHH. 

IIHcl»opMauuonnLJe cepaep1>1 

u cepaep1>1 6a1 .ll3HHLIX 

}J,anbHeHUiee pa3BHTHe nOJI}"'HJIH CHCTeMbl 6a3 

.UaHHblX H HH!f>OpMaUHOHHOH no.u.nep)I(KH BCeX CTOpOH 

.neliTenhHOCTH OH51H. Tipo.uon)l(anHcb pa6oTbi c 

uem10 peanwJaUHH npoeKTa EA<l>H3 no coJ.naHHIO B 

OH51H HH!f>opMaUHOHHoro ueHTpa J]Jlll opraHH3auwi1, 

06be.UHHeHHblX HCCJie.UOBaHHliMH B o6naCTH !flyH.Ua­

MeHTaJibHOH H npHKna.llHOH li.UepHOH !f>H3HKH (0Yf51H, 

H<1>83 B TipoTBHHO, H51<1> B CaHKT-TieTep6ypre H 

HosocH6HpcKe, H51H B TpoHuKe, HT3<1> H HHH51<1> 

s MocKse) . B 1997 ro.uy Ha 6a30BOM cepsepe 

dbserv.jinr.ru 3Toro ueHTpa, ocHameHHOM WWW­

ORACLE-cwcTeMOH, Ha'lana no.u.uep)I(HBaTbCll 6a3a 

.UaHHblX, OTHOClllUal!Cll K cnpaBO'IHOH CHCTeMe. no Ha­

}"'HO-TeXHH'leCKOH 6w6nwoTeKe OH51H [I] (http: 

1/dbserv.jinr.dubna.su/library); B no.ncHcTeMe «Physics 

Information Servers and Data Ba<>es» MO.UH!f>wuwposa­

Hbl no.upa3.Uenbl «High Energy Physics», «Low and 

Medium Energy Physics», «Physics Conferences, 

Workshops and Summer Schools» H «Publishing 

Offices >>. 

0.UHHM H3 OCHOBHblX HanpasneHHH pa60T nO C0-

3.UaHHIO npHJIO)l(eHHH 6a3 .UaHHblX (E}J,) liBJilleTCll pa3-

pa60TKa nporpaMMHoro o6ecne'leHHll .nnll aBTOMaTH3a­

UHH a.llMHHHCTpaTHBHO-X03liHCTBeHHOH .Uel!TeJibHOCTH 

YnpasneHHll H no.upaJ.neneHHH OH5111. 3To npe)l(.ue 

BCero pa3BHTHe H nOCTpOeHHe HOBblX BapHaHTOB npo­

rpaMMHblX nO.UCHCTeM B COOTBeTCTBHH C HOBblMH Tpe-

6oBaHHliMH pa3JIH'IHblX cny)l(6 YnpasneHHll 0115111 . 

}J,ai!Hble nporpaMMHble KOMnneKCbl BbinOJIHeHbl C HC-

110Jib30Baf!HeM COBpeMef!HblX TeXHOJIOrHH, BKnlO'lalO­

UIHX TeXI!OJIOrHIO C03.Uaf!Hll 11pHJIO)l(eHHH KJIHeHT-Cep­

sep, 06beKTfiO-OpHeHTHpOBaHHOe nporpaMMHpOBaHHe 

H T.n . 8 'laCHIOCTH, UIHpOKO npHMefll!JIHCb BH3YaJib­

llble cpe.UCTBa 6blCTpOH pa3pa60TKH npHJIO)l(eHHH 

RAD (Rapid Application Design): MS Visual Basic, 

Delphi, a TaK)l(e npo!f>eccHoHanbf!bie cpe.Ubl BHJyanh­

IIOro nporpaMMHposaHHll THna MS Visual C++. )J,nl! 

pa6oTbl c EJJ, B paMKax KopnopaTHBHOH Intranet-ceTH 

0115111, a TaK)l(e .llJill .noCTyna 'Iepe3 Internet pa3pa6o­

Tallhl .wwW-luiTep!f>eiichi K EJJ,, npH noCTpoeuuH Ko­

TopbiX C ycneXOM HCnOJib30BaJIHCb TaKHe COBpeMeH­

IIble TeXIIOHormt, KaK Java H JavaScript. 8 pe3yJibTaTe 

COTPYLlllliKaMH Il8TA cosMeCTIIO c HTO ACY 01151H 

pa3pa6oTallbl H BlleLipellbl 11a COOTBeTCTBYIOlllllX 

pa60'IHX MeCTaX TaKHe nporpaMMllble IIO.llCHCTeMbl 

KaK, «YlleT MHTC >> , «KaLipbl >>, «Y'leT MaTepHanbflbiX 

ueHHOCTeH>>, «Y'leT METI>>, «Y'leT H pac'leT 3apa6oT­

HOH nnaTbl>>, «Y'leT 6aHKOBCKHx H KaccoBhiX one­

pauwi1>> . 

Pean HJOBaHo HeCKOJibKO sepcwi1 BKniO'leHHll TeK­

cTa Tipo6neMHO-TeMaTH'lecKoro nnaHa (TITTI) OH51H 

H OTHOCS!lUHXCll K HeMy .llOllOJIHJ.ITeJibHbiX .UaHHbiX B 

i-!Hif>OpMaUHOHHO-llOHCKOBbie CHCTeMbl, B TOM 'IHCJie B 

www. 
TipO.UOJI)I(aJIHCb pa60Tbl no KOOp.UHHaUHH pa3BH­

THll HH!f>OpMaUHOHHOro HanOJIHeHH.SI MHOrOypOBHeBO­

ro Ha6op a WWW-cepsepos OH51H, H, B 'laCTHOCTH, 

6aJOBbiX cepsepos OH51H u IlBT A . B crpyKType Ha­

nonHeHHll 6a3osoro cepsepa OH51H ocHOBHbie MO.UH­

!f>HKaUHH OTHOCHnHCh K paJ.nenaM INFO H NEWS. Ha 

cepsepe IlBT A sse.ueHo HOBoe ornasneHHe (home 

page) H, COOTBeTCTBeHHO, MO.UepHH3HpOBaHbl OTHOCll­

lUHeCll K Ht:MY no.npaJ.UeJibl. 

8 HaCTOlllUee speM.SI HH!f>OpMaUHOHHal! CHCTeMa 

3KcnepHMeHTa CMS 6a3HpyeTc.SI Ha cHcTeMe WWW. 

Web-cepsep http: //sunct2.jinr.dubna.su C03.UaH B 

IlBT A H co.uep)I(HT HH!f>opMaUHIO o pa6oTax Konna6o­

pauHH R OMS CMS. 3TOT cepsep liBnlleTCll o!f>HUH­

anhHbiM HH!f>opMaUHOHHbiM cepsepoM ROMS CMS, H 

ccbiJIKH Ha Hero MO)I(HO HaHTH B paJ.nenax CMSDOC 

H CMSINFO Web-cepsepa Konna6opauHH CMS B 

UEPH. 

CoJ.uaHa H nocTOliHHO no.u.uep)I(HBaeTCll .uoMaw­

HliSI cTpaHwua raJeTbi «JJ.y6Ha>> Ha WWW -cepsepe 

OH51H. . 
MeTO.UH'leCKH npopa6oTaHa TexHonornll pa3Me-

meHHll OJIHOTeKCTOBbiX 6a3 .UaHHbiX H3.UaTenbCKOro 

oT.nena 11 T.n. PeweHHe sonpoca c.uep)I(HBaeTCll Heo6-

xo.nHMOCTblO npHo6peTeHHll JIHUeH3HOHHblX npo­

rpaMMH blX npo.nyKTOB J]Jl.SI o6ecne'leHH.SI cospeMeHHO­

ro ypOBIIll .llOCTyna K HH!f>OpMaUHH. 

CnCTeMbl nporpaMMHoro o6ecne'leHH.SI 

B I 997 ro.uy Tpa.uHUHOHHO npo.uon)l(anocb pa3BH­

THe H C npOBO)l(.lleHHe 6H6JIHOTeK nporpaMM o6mero 

HaJHa'leHHSI H cneuHanbHoro MaTeMaTH'lecKoro o6ec­

ne'leHIUJ: cso6o.uHo pacnpoCTpaHl!eMoro nporpaMMHO­

ro o6ecne'leHH.SI (http://jicom.jinr.ru/LCT A/freesoft.html); 

JIHUeH3HOHHOrO nporpaMMHOro o6ecne'leHHll (http:// 

jicom.ji r.ru/LCTA/Soft_lic_l.html); 6H6JIHOTeK -

JINRL1 8 (http://www.jinr.ru/tsap/Koi/Jinrlib/project. 

htm); N AGLI8, CPC, //CERNLIB(http://www.jinr.ru/ 

tsap/Ko i/sss .htm); FTP-xpaHHnwma. 

B IlBTA pa3pa6oTaHa H peanHJOBaHa opHmHanb­

Hal! CHCTeMa OUH!flpOBKH rpa!f>HKOB (C0f}, n03BOJilllO­

U!al! npeo6pa30BbiBaTb npe.ucTasneHHbie s ne'laTHOM 

BH.Ue rp a¢HKH B Ta6nH'IHYIO ¢opMy [2]. ConpOBO)l(­

.ueuHe npoue.nypbl H3MepeHHSI, a 3aTeM H BOCCTaHOB­

Jiemte UH!flpOBOH HH!f>OpMaUHH ocyUieCTBJilleTCll cne­

UHaJibH pa3pa6oTaHHhtM nporpaMMHbiM o6ecne'leHll-
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PHc.2. HHcTpyMeHTaJ!bHaJI naHeJlb naKeTa cor 

eM . HenpepbiBHbie JHIHHH Ha rpacjJHKe MOJYI' o uHcjJpo­

BbiBaTbC.II B aBTOMaHt'leCKOM pe)I(HMe. npoBe,UeHHble 

TeCTOBble HCnbiTaHH.II C0f no BOCCTaHOBJleH HIO 'IHC­

JlOBbiX ,UaHHbiX C rpacjJHKOB nOKa3anH, 'ITO npoue,nypa 

H3MepeHH.II He BHOCHT JaMeTHblX norpellJHOCTeH B HC­

XO,UHble .naHHbie. CHcTeMa cHa6)1(eHa y.no6HbiM nonb­

JOBaTeJlbCKHM HHTepcpeHCOM (pHc.2). 

C03,naHo nporpaMMHOe o6ecne'leHHe, HCnOJlbJYJO­

wee cospeMeHHbie TeXHOJ!OfHH (Web-Oracle gateway 

Oral ink (http://oradb l.j inr.dubna.su/software/oralinkl), 

Russian Web Survey (http://oradb I .jinr.dubna.su/rws/), 

Java-npHilO)I(eHH.II H .np.). npoeKT Russian Web 

Survey cero,nH.II .s~sn.s~eTC.II HCTO'IHHKOM HaH6onee non­

HOH H ,UOCTOBepHOH HHcjJOpMaUHH 0 KOJlH4eCTBe 

WWW-cepsepos B PocCHH, HCnOilbJyeMOM nporpaMM­

HOM o6ecne'leHHH HTTP-cepsepos. 

Pa3pa6oTaH cneuHanH3HposaHHbiH KJ!HeHT-cep­

sepHbiH HHTepcpei-ic Ha 6aJe BOJMO)I(HOCTei-i .113b1Ka IDL 

.UJl.ll 30-BH3YMH3aUHH H aHMH3a !laHHbiX 3KCnepH­

MeHTa DEMON+CORSET. Ha pHc .3. npe.ncTasneu 

pe3yJlbTaT o6pa60TKH C HCnOJlb30BaHHeM C03llaiiHOrD 

nporpaMMuoro o6ecne4eHH.II . 

llPOrPAMMHO-CETEBOE OliECnEqEHHE YHU. OHHH 

B 1997 ro.ny coTpy.nHHKH JIBT A 11 YHU co sMecT­

HO npO.UOJl)I(HJlH pa60Tbl no MO!lepHHJaUHH H OaCllJH­

peHHIO no.nceTH Y'le6Ho-HaY'JHOro ueHTpa: 

• Bse.neH B 3KcnnyaTaUHJO UNIX-cepsep (KOM nhJOTep 

ALPHA-400 c onepauHoHHOH cHcTeMoi-i UNIX 

Digital) ; ycTaHosneHbi CHCTeMa Samba, o6ecne'IHBa­

JOWrui ceTeBOH .UOCTyn K .UOMaWHHM (home) .UHpeK­

TOpH.s!M (MOIITHpOBaHHe ,UHCKOB) C nepCOI!M bllbiX 
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KOMflbiOTepOB, CHCTeMa o6eclle4ei!H.II Be,Uei!H.II 

WWW -CTpai!H4eK, CHCTeMa o6ecne'lelnl.ll 1104TOBOH 

cnyll<6bl .an.s~ coTpy.nuHKOB 11 cTy,nei!TOB YHU. BKJ!IO­

'Irui cHcTeMy POP3 . 

Bseneu B 3KcnnyaTaUHK> MYJibTHMe.UH~itlbiH cepsep 

MMS !IJI.II o6pa6oTKH rpacjJH'IecKoi-i, ay11110- 11 BH­

!leOH llcjJOpMUllH H). 



PHc.3. 11HcTpyMeHTaJibHall naHellb naKeTa IDL 

• YCTaHosnellbl .nononHHTenbHble pa6o'!He MecTa JlJJll 

y'laLUHXCll YHU (o6opy.nosaHa BTOpall KOMnbJOTep­

Hall ayJlHTOpHll). 

BhlqUCJIUTF.JlhHA~ <I>U3UKA 

8 1997 rony aKTHBHO npo.nomKaJJHCb pa6oTbl no 

Bbl'IHCJIHTeiibiiOH cpH3HKe. 6onee 100 Hay'!HbiX pa6oT 

ony6JIIIKOBUIIO H npeLICTUBIIeHO Ha Me)I(JlyHapOLIHbiX 

KOIIcpepeHUHliX. 

MaTeMaTn'lecKoe MOLieJJHpouauue 

fiYTeM IICilOIIb30BaiiHll pa3pa6oTaHHOH B Jl8T A 
MUTeMUHI'IeCKOH MOJleJIH Heynpymx CTOJJKHOBe1111ii 

BbiCOK0311epreTH'leCKHX liLiep npH UllaJ1H3e 3KCnepH­

MeUTaJibllbiX JlUIIIIbiX Me)I(JlyHapOJliiOii KOIIIIU6opamm 

EMU-0 I I 12 no B3UHMOJieiicTBHliM IIOIIOB JonoTa c liJl­

par.m cpOT03MYJibC~Iii yCTUIIOBJieiiO lle~I3BeCTIIOe pa11ee 

CBOHCTBO BbiCOK03HepreTH'IeCKIIX peaKUHii pacwenJJe-

• Pe pramnosaHa apxHTeKTypa no.nceTH YHU - see 

KOMnbJOTepbl nepese.neHbl Ha pa6oTy B ceTeso.:i cpe­

.ne c BHTOH napo.:i . 

HHll - ccpepH'leCKH-CHMMeTpH'IHOe HcnycKaHHe cpa3y 

60JJblUOfO 'IHCJJa liLiepHbiX cpparMeHTOB (3) . 
paMKax coTpy.nHH'leCTBa c Jl51P, HH<I>H Cri6fY 

" PH U «Kyp'laTOBCKHH HHCTHTYT» npo.non)l(eHbl pac­

'!eTbl H noJJyMHKpOCKOnH'leCKHH aHaJIH3 3KCnepHMeH­

TaJlb biX JlaHHbiX no KBa3HynpyroMy pacceliHHIO H 

fiOJJ OMy Ce'!eHHIO LlJill CHCTeM IILi + 12C, 88+ 

+ 12c i1Li + 12C, 88 + 12ci1Li + 1zc, 88 + 12ci1Li+ 

+ 12C , 88 + 12C C 11CnOJJb30BUHHeM nJJOTHOCTeH, no­

CTpOeB!tbiX B liJlepHO-CTPYKTYPHbiX t.fOJleiiliX, H 3cp­

cpeKTHBHbiX HYKIIOH-HYKIIOHHbiX CHJJ [4 ]. 
0 KOMfiJJeKcy nporpat.tM, pa3pa60TUHHOMY B 

Jl 8T A, BblllOillleHbl pac'!eTbl M 1- " E 1-nepexonos B 

par.n .. ax Kct>M51 B '!eTHO-'leTHbiX necpopr.mposaHHbiX 

liJlpUX. fiOKU3UIIO, 'ITO paCC'IIITUHHall cpparMeHTUUIIll 
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PHc.4. BwmcneHHbiH MaKpocKonH'IeCKHii 6apbep CHMMeTpH'IHOro neneHH51 51npa csepxTSIJKenoro JneMeHTa 298 114 

Ml-cHmi HH)[(e 4 M3B B 166•168Er, 172•174Yb w 178Hf 
cHnbHee, 'leM s H30Tonax Dy H Gd, 'ITO cornacyeTC51 c 

3KCnepHMeHTMbHbiMH ,llaHHbiMH (5). 

flpO.llOJI)[(eHbl pac'!eTbl, pa3pa60TKa anrOpHTMOB H 

nporpaMM, CB513aHHbiX C pa3BHTHeM TeOpHH BOJIHOBOH 

npHpO.llbl 3JieMeHTapHbiX 'laCTHU, H3YlJeHHeM HX 

CTPYKTYPbi H pacnpe.ueneHH51 Mace pe3oHaHcos [6]. 

Pa3pa6oTaHa 3nacTO.llHHaMH'IeCKa51 Mo.uenb MaK-
• -pOCKOnH'IeCKOH )lHHaMHKH CHMMeTpH'IHOrO 51.Uep HOf0 

)leJieHH51. flpOBe.UeHO MO)lenHpOBaHHe, H, HanpHMep, 

Bbi'IHCJleH MaKpOCKOnH'IeCKHH 6apbep CHMMeTpH'·!HO-

ro .ueneHH51 51.Upa csepxTliJKenoro 3JleMeHTa 298!!4 
(pHC.4), CHHTe3 KOTOpOrO 3annaHHpOBaH B 3KCnepH­

MeHTaX, npOBO.llHMbiX B JI51P 0115111 (7). 

flYTeM MaTeMaTH'IeCKOro MO)lenHpOBaHHll H3YlJ eHa 

3HepreTH'IeCKa51 3aBHCHMOCTb HOHH3aUHOHHbiX n oTepb 

H K03QJQJHUHeHTa aMnfiHQJHKaUHH B nO.UKpHTH'IeCKHX 

3JleKTpOll.llepHbiX CHCTeMaX H nOKaJaHO, 'ITO, HeCMOT­

pll Ha 60Jiblll)'IO BeJIH4HHY HOHH3aUHOHHbiX noTepb, 3TOT 

K03QJQJHUHeHT npH nepexo.ue oT I f3B K 20? M 3B 

yMeHblllaeTCll BCero JlHlllb B.llBOe, 'ITO nerKO KOM n eH­

CHpOBaTb yseJIH4eHHeM HHTeHCHBHOCTH riYlJKa ycKOpll­

eMbiX 4aCTHU (8). 

Ha ocHose 4HcneHHoro peweHHll HenHHeii t toro 

ypasHeHH51 TennonpoBO.llHOCTH npose.ueHo uccne.uo sa­

HHe Tennosoro non51, B03HHKatOwero s ·o6pa3ue Me­

Tanna npH 0611YlJeHHH CHJ1bHOT04HbiM HOHHbiM ny'I­

KOM . flOCTpOeH.bl 3aBHCHMOCTH TeMrtepaTypbt pa30rpe­

sa H rny6HHbt nponnasa o6nYlJaeMoro o6pa3ua OT HH­

TeHCHBHOCTH HOHHOfO TOKa riYlJKa (9] . 

Pa3pa6oTKa HOBbiX MeTo.uou 

H MO)leJJeH o6pa60TKH )laHHbiX 

obtJlH npo.uonJKeHbt HCCJJenosaHHll no MO.UHQJHKa­

UHH H COBepweHCTBOBattHIO pa3pa60TaHIIbiX Ha 6a1e 
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MaTeMaTH4eCKOrO annapaTa KJ1eT04HbiX aBTOMaTOB H 

HCKYCCTBeHHbiX HeHpOHHbiX CeTeH nporpaMMHbiX npo­

IlYKTOB )lJHI peWeHHll 3a)la'l paCrt03HaBaHHll TpeKOB, 

rtOHCKa H HileHTHQJHKaUHH BTOpH4HbiX BepWHH B 3KC­

nepHMeHTaX DISTO, ATLAS, CERES/NA-45, 

EXCHARM H STAR [10,11,12]. 

B coTPYilHH4eCTse c JI51n 0115111 s paMKax Kon­

na6opauHH DIRAC 6biJJO nponon)[(eHo pa3BHTHe H co­

nposo)[()leHHe nporpaMMbt MonenHpoBaHHll GEANT -

DIRAC, a TaK)[(e Hccne.uosaHHll no nocTpoeHHIO Hel'i­

poHoceTesoro TpHrrepa TpeTbero ypoBHll IlJlll 3KcnepH­

MeHTa no H3MepeHHIO BpeMeHH JKH3HH IlHMe30aTOMOB 

DIRAC [ 13] . Pa3pa6oTaHbt MeTOilbt IlJtll napaMeTpH-

4eCKHX H HenapaMeTpH4eCKHX cnoco6os pa1neneHHll 

nHKOB rayccosoi1 cpopMbt [I 4]. COJnamtbte anropHTMbt 

onpo6osaHbt KaK Ha peJynhTa-rax ~wnenHposaHHll, TaK 

H Ha peanbHbtX naHHbtX . 3a.ua4a pewanacb c npHMeHe­

HHeM wavelet npeo6pa3osaHHll Ha4anbllbtX naHHbtX . 

Pac'leTbi MarHHTHbiX cucTeM 

)lnll 3KcnepHMeHTa ALICE pa3pa6oTallbt pac'!eT­

IIbte MOileJIH IlJlll IlBYX !lpOeKTOR IlHrtOJlhllblX MartiHTOB 

VULKAN-1 H VULKAN-2 . nposellellbt pac4eTbt 

TpeXMepHbiX MarttHTIIhiX rtOJteH li xapaKTepHCTHK Mar­

HHTOB (pHC.5) (15] . 

PaccMoTpeua npo6rreMa nepec4eTa rtOJtll MantHTa 

cn-40A cneKTpOMeTpa 3KC4APM H3 OiliiOro pa6o­

'!ero peJKHMa B npyro~i. Pac4eTHhiM nyTeM nony4ellbt 

pacnpeneJieiiHll llOJill llflll llBYX pa604HX pelKHMOB, 

rtpH4eM IlJill OlliiOfO H3 IIHX cymeCTBYKJT 3KC11epHMeii­

Tanbllble IlaiiHbte. npoBe.lleiiO cpaRHeiiHe paC4eTttOrO 

pacnpenerteHHll c ::JKcnepHMetrra.JtbiiO H3MepeHHbiM, 

KOTopoe OKaJanocb yllOBJteTBOpHTeJtbllbiM . l·h cpatnte­

IIHll IlBYX pac4eHtbiX pacnpeneJieiiH~i IIOJIY4ell a.JlfO­

pHTM 11epec'!eTa pacnpenelleHH51 nonll H3 peJKHMa c 

3KCrtepHMeiiTa.Jibll0 H1BeCTIIbiMH IlallllbiM~I B Ilpyrol'i 



By(Gs) 

4>=45' Z(Cm\ 

PHc .5. MareMaTHYecKaSI Monenb MarHHTa VULKAN-2 11 peJyllbTaTbi Bbi YHClleHHH 

pe)KI1M . CoCTasneHbi Kaprbi MarHI1THOro non51 .UJ151 

.UByx pe)KI1MOB ycraHOBKI1 3KCYAPM - pe)KI1M 113-

MepeHI1H .!lll51 80 = 0,7840 Tn 11 pe)KI1M c noneM B ueHT-

pe, cocrasmltollli1M 0,85 or senwmHhi 80 = 0,7840 Tn. 

PeJyJlbTaTbi npose.ueHHOH pa6orhi npe.uHaJHaYeHbi .UJ151 

o6pa60TK11 HOJlyYeHHblX 3KCnep11MeHTaJ1bHblX qll1311'leC­

KI1X .uamibiX B ceauce N 10 3Kcnep11MeHra 3KCYAPM . 

Pa3pa6orKa HOBbJX 'IHCJJeHHbJX MeTO.UOB 

If anrOpHTMOB 

nonyYeHa 3cpcpeKTI1BIIa.SI a.Ill1a6aTI1'leCKa.SI CXeMa 

Bbi'li1CJ1eHI151 yposuei-i 311epm11 11 nepexo.uos aHT11npo­

TOHHoro aroMa ren1151 .UJ151 nnau11pytoiUI1XC51 3Kcne­

pHMeHTOB. 

npoJIOJl)Kella pa3pa60TKa 3cpcpeKTHBHblX MeTOJIOB 

II a.!IropHTMOB Jlll51 'li1CJ1eHHOro 11CCJ1e.UOBaHI151 3a,Ua'll1 

Kow11 .!lJill KnaccHYeCKI1X raM111lbTOHOBbiX c11creM, 

B031lHKatoiUeH, B YaCTIIOCTI1, np11 MO,Uel111pOBaHHI1 

npoueccos cpparMeuraU11H Ha ycraHOBKe <t>OEOC. 

3cpcpeKTHBIIOCTb HO.UXO.Ua npO.UeMOHCTp11pOB3Ha Ha 

paCYeTaX Jl111laMHKI1 3a,U34H MHOrHX TeJl C napHblMH 

flOTellUHaJiaMil ( 16]. 

Pa3pa6orallbi nporpaMMbi, no3BOJ15110IU11e Bbi4~tc­

Jil!Th aOIMIITOTH'leCKOe riOBe,UeHI1e llOTeHUHaJihllblX 

KpltBblX II a;..nta6ani<IeCKllX HOTellU11aJIOB, paCC'IHTbl­

BaTh ypOBIIH :mepr11H II pa.u11aJibllble BOJlllOBble cpyllK­

UHil llJlll CllCTeMbl llBYX 3JleKTp0110B B 3lllta6an14eCKOM 

npH6JIH)KetntH H 1Ip116JlloKei!Hll CBl!3allllbiX KaHaJIOB B 

r'ltllepccpepHYeCKOM 3ll11a6aTH'IeCKOM liOllXO,Ue. npo­

rpaMMbl llCIIOJlb30Ballbl .!lllll Bbl4llC11eHit51 31Iepn11t 

OCHOBHOrO COCT051HI151 HeKOTOpblX .U83)K.[lbl B036y)I(,UeH­

HblX COCT051HI1H H- HI1)Ke nopora n = 2 (17] . 

o biJlH npose.ueHbi 11CC11e.uosaHI151 cppaKTanbHbiX 

CBOHCT B pa311114HbiX 06'heKTOB: 0611YlJ3eMblX TOHKI1X 

H11eH K, KOCMI14eCKI1X cpOTOCHI1MKOB, X30TI14eCKI1X 

CHrHaJJ OB . Ha OCHOBe KOMHbiOTepHOrO aHaJJHJ a 3TI1X 

06'heKTOB C,Ue113Hbl 33KJ1104eHI151 0 np11po.ue COOTBeTCT­

BYJOlll i1 X npoueccos. KpoMe 3Toro, npoBO.U11110Cb 11C­

C11e.uo saHI1e cppaKTaJlbHblX CBOHCTB Cl1rHaJJOB C T04KI1 

3peHI1 51 cpyuKUI10HaJ1bHOrO 3HaJ11133 ( 18]. 

H aw.ueHbi MeTO.Ubi nocrpoeHI151 aci1MnTOTI14ecKI1 

onTI1 MaJJbHbiX cnoco6os pa3.ueneHI151 o611acr11 .UJ151 

peweH I151 He1111HeHHbiX 3111111HTI14eCKI1X ypaBHeHI1H C 

Cl111bHO MeH5110lUI1MI1C51 3HI130TpOHHblMI1 K03cpcp11U11-

eHTa 11 [ 19]. MerO.Ubi ocHoBaHbi Ha nocrpoeHI111 pa3-

pe)l(eHHoi1 annpoKCI1M3U1111 .!11151 .uon011HeHI151 Wypa 11 

flOCTp OeHI111 3cpcpeKTI1BHOrO MHOroypOBHeBOrO 11Tepa­

UHOH HOrO MeTO.Ua peweHI151 B03HI1K3101UI1X ypaBHeHI1H. 

KoM biOTepua.a anre6pa 

B pa3BI1TI1e Mero.uos, anrop11TMOB H nporpaMM­

HbiX c pe.UCTB KOMHbiOTepHOH anre6pbl .!11151 3a,U34 Bbl-

4HC11 HTe11bHOH 11 MaTeMaTI14eCKOH cp113llKH, pewaeMblX 

B O l151l1, pa3pa6oTaH HOBbiH yHHBepcanbHbiH anro­

p11TM H 4eCKHH flO.UXO.U K llOCTpOeHI110 6a.JI1COB fpe6He­

pa, an brepnaTI1BHbiH K11accu'!eCKOMY no.uxo.uy Eyx6ep­

repa. B paMKax 3Toro no.uxo.ua npe.U110)KeHa [20,21] 
y; ty'I W eHila.SI BepCH51 HHB01110THBHOrO aJJrOpHTM3, n0-

3BOJlliiOllla.SI MHHI1MH3HpOB3Tb 411CJ10 HOJliiHOMOB, 

o6pa6 aTbiBaeMblX B XOJie anropHTMa 11 HOBblCIITb TeM 
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caMbiM 3cpcpeKTHBHOCTb Bbi4HcneHHH. Pa3pa6oTaHa 

nporpaMMa ua 513biKe CH JlJI51 ananHTH4eCKOro Bbi4HC­

neHH51 K03cpcpHUHeHTOB pa3nO)[(eHH51 5I,!lpa Tenn onpo­

BO,!lHOCTH ,!lJI51 3JIJIHnTH4eCKHX .UHcpcpepeHUHanbHbiX 

onepaTOpOB Ha HCKpHBJieHHbiX MHOf006pa3H5I X H B 

npHC)'TCTBHH npOH3BOJibHbiX BHelliHHX KanH6pOB04-

HbiX noneii. nocne.UH5151 sepcm1 nporpaMMbi nOJsonHna 

snepsbie nonyqHTb naH6onee nonuoe Bbipa)[(eHHe nn51 

4eTBepTOfO K03cpcpHUHeHTa ,UBCf (£4) [22) H n oeBOC-

XO,!lHT no CBOHM napaMeTPaM 3apy6e)[(Hble nporpaMMbl. 

B 1997 rony 6bma cymecTseuuo ycoseprnencTso­

saua nporpaMMa JlJI51 nocTpoeHH51 KOHe4Ho-npencTaB­

neHHbiX (cynep)anre6p J1H, peanHJOBaHHa51 ua 513biKe 

CH [23]. no CKOpOCTH H 3cpcpeKTHBHOCTH naHH a51 npo­

rpaMMa 3Ha4HTenbHO npesocxonHT see npyme auano­

rH4Hbie pa3pa60TKH. 

B paMKax pa6oT no Bbi4HCneHHIO MHoroneTneBbiX 

HHTerpanOB <l>eHHMaHa HaH,!leH HOBbiH THn peKyppeH­

THbiX COOTHOllieHHH ,!lJI51 cpeHHMaHOBCKHX HHTerpanOB, 

BKJII04aiOIUHX, B 4aCTHOCTH, peKypCHH nO pa3Mep­

HOCTH npOCTpaHCTBa-speMeHH. Pa3pa6oTaH HOBbiH Me­

TOll Bbi4HCJieHH51 TeHIIOpOBCKOfO pa3IIO)[(eHH51 HHTer­

panOB <l>eHHMaHa, OnHpaiOIUHHC51 Ha BbiWeynOM51HY­

Tbie o6o6rneHHbie peKyppeHTHbie COOTHOllieHH51 . Pa3-

BHTa HOBa51 TeXHHKa ,!lJI51 nonyaHanHTH4eCKOf O Bbi-

4HCJielfH51 cpeiinMaHOBCKHX nHarpaMM. Oua ocu osaua 

Ha aCHMnTOTH4eCKOM paJnO)[(eHHH HHTerpanOB, HC­

nOJib30BaHHH KOHcpOpMHbiX OT06pa)[(eHHH H Bbi4HCIIe­

HHH nane-annpoKCHMaUHH. Bbi4HcneHbi panHauHoH­

Hbie nsyxneTneBbie nonpaBKH K TaK uaJbiBaeMOMY p­

napaMeTpy s CTaunapTHOH MonenH 3neKTpocn a6biX 

B3aHMO.UeHCTBHH, CO,!lep)[(alliHe BKnan t-KBapKa H XHrr­

COBCKOfO 6oJoua. KX.U-nonpaBKH K 3TOMY napaMeTpy 

6b1Jm Bbi4HcneHbi ua TpexneTnesoM yposue. 3 TH no­

npaBKH 6biJIH BBe,!leHbl B nporpaMMHbiH naKeT 

ZFITTER nn51 conoCTasneHH51 TeopeTH4eCKHX npen-

ME)KllYHAPO.UHOE COTPY.UHHqECTBO 

B 1997 rony paJsHsanocb coTpynHH4eCTBO J1BTA 

C Be.UyrnHMH Ha)"lHbiMH UeHTpaMH MHpa. 

B paMKax coTpy.UHH4eCTsa c 11ccnenosaTen bCKHM 

uenTpOM B Pocceunopcpe (FZR) nonyqeua Bbi4 HCnH­

TeJibHa51 CHCTeMbi CONVEX3840. 

B cooTseTCTBHH c comarne1meM c UEPH CIIeuHa­

nHCTbl J1BTA nponon)[(aiOT pa6oTbi: 

- s UEPH 11 OVI5H1 no suenpeHI1IO OC Window s NT 

11 Windows 95 s CI1CTeMy NICE, o6ecne411BaiOWYIO 

elli111LIH fiO.!lXO.!l B yCTaHOBKe 11 COnpOB0)[(,!lelll111 

nporpaMMHOro o6ecne4eHI151 nepcoHanbllbiX KOM-
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CKa3aHI1H C 3KCnepHMeHTanbHbiMI1 ,!laHHbiMI1, DOIIy-

4eHHbiMH ua ycKopHTene J13n I s UEPH. 

MaTeMaTH<recKaJI o6pa6oTKa ,naunbiX 

3KCDepHMeHTOB B 06JI3CTH cl>HJHKH '13CTHU 

DpO.UOJI)[(eHbl pa60Tbl DO HCCJie,!lOBaHHIO, pa3pa-

60TKe H peanHJaUHH MeTO,!lHKI1 napannenbHbiX KOMnb­

IOTepHbiX nporpaMMHO-annapaTHbiX nnaTcpopM nn51 

3KcnepHMeHTOB s cpH3HKe qacTHU. PaJpa6oTana apxH­

TeKTypa, COJ,!laHO nporpaMMHOe o6ecne4eHHe, CHHTe-

3HpOBaHa napannenbHa51 pacrnHp51eMa51 11HTerpHposau­

Ha51 HHCTeMa (DAPI1C-97) ua 6aJe KnacTepa D3BM 

THna PENTIUM, ceTH ETHERNET H nepHcpep11HHbiX 

ycTpoiicTB THna EXABYTE. 

B 1997 rony aKTHBHO senHCb pa6oTbi no MaTeMa­

TH4eCKOMY o6ecne4eHHIO 3KCnep11MeHTa 3KCYAPM. 

CoJnaH HOBbiH sapHaHT 6aJosoi1 nporpaMMbl (BISON-97) 

,!lJI51 MaTeMaTI14eCKOH o6pa60TKH naHHbiX . .[lOCTI1rHyra 

BbiCOKa51 nane)[(HOCTb CHCTeMbi: C03,!laHLI, 11CCJie,!lOBa­

Hbl 11 suenpeHbi s CI1CTeMy o6pa6oTKH BISON-97 

cpellCTBa KOHTpOn51 11 ynpasneHI151 BbiCOKOHHTeHCI1B­

HbiMI1 CTOXaCTH4eCKI1MI1 11Hcp0pMaU110HHbiMI1 nOTOKa­

MH s ycnOBI151X acHHxpouuoro MYIIbT11.UOCTyna K orpa­

HI14eHHOMY ,!lHCKOBOMY npoCTpaHCTBY B noKanbHOH H 

pacnpeneneuuoii CI1CTeMax o6pa6oTKI1. COJnaua uo­

Ba51 sepc1151 naKeTa nporpaMM nn51 reoMeTp114eCKOH Ka­

nH6poBKI1 Monyneii TpaeKTopuoro neTeKTopa, noJso­

n51IOIUa51 onpeneni1Tb yrnoBbie, npOJ.lOIIbHbie 11 none­

pe4Hbie fiOHpaBKI1 noKanbHbiX CI1CTeM KOOp.U11HaT. 

Pa3pa6oTaHbi anrop11TMbl 11.UeHT11cp11KaU1111 pa3ni14HbiX 

Knaccos co6biTI1H. Y11cneHHbie peJyiibTaTbi MaTe~taTI1-

qecKOH o6pa6oTKI1 (6anK .uaHHbiX dst97-s I 0, eff97 -

Ta6JII1Ubl 3cpcpeKT11BHOCTeH, paH)[(11pOBUIIHble no Bpe­

MeH11) 11CnOJib3YIOTC51 KaK BXOllHa51 11HcpOpMaUI151 ,!ln51 

perneu1151 rnHpoKoro Knacca cp113114eCKI1X Janaq no 11C­

cnenosaHI1IO xapaKTep11CTHK po)[(ne111151 11 pacnana 

4aCT11U C 04apoBaHHbiMI1 11 CTp31IIlblMI1 KBapKUMI1. 

llbiOTepos ( c neKa6p51 I 997 r. B onbiTIIOH 3Kcnnya­

TaU11H B J1 BT A uaxonHTC51 CI1CTeMa N ICE95/NT); 

-no pa3BI1TI1IO 11 C03llalli1IO B UEPH 11 OVI5IVI pa3-

ni14Hb!X cxeM 11CfiOJIL10BaHI151 Windows NT; 

-no pacrn11pe1111K> Web-ceps11ca 11011 cucTe~wi1 

NICE95 (nicewww) .!11151 noll.!lep)[(KI1 HlnepaKTHB­

HbiX Hp11I10)[(eii11H . 

B cooTBeTcTBI111 c nJiaHaMI1 cosMecnibiX pa6oT 110 

Trigger/DAQ-c11cTeMe llJI51 JKcnepHMe!ITa ATLAS 

(UEPH), ceKTOpOM pacllpelleJiellllbiX Bbi411CJnl'reJib­

llbiX c11cTeM J1BT A OVI5I VI JaHeprneu UHKJI pa6oT 110 

~wneJ111posa111110 11 OTJI311Ke 11porpaMMHOI'O o6ecne-



'ieHIDI MJOOHHoro TpHrrepa 2-ro ypoBH.sl ATLAS. B 

paMKaX COBMeCTHbiX pa60T no pa3pa60TKe npOTOTHna 

cHcTeMbi DAQ ATLAS BbinOJIHeH MeHe.a:lKep pecyp­

cos BbiCOKoro ypoBH.sl (RM) KaK KOMnoHeHT Back end 

MaTeMaTH'iecKoro o6ecne'ieHH.sl DAQ ATLAS. ITpose­

.ueHbi Hccne.uosaHH.sl CORBA coBMeCTHbiX cHcTeM 

(ILU sepcH.sl 2.0) .llJI.sl KOMMYHHKauHOHHbiX 3a,lla'i RM. 

flpH noMep:lKKe H noMOIUH UEPH coJ.uaHa Tex­

HOJIOrH'ieCKM 6a3a o6oeKTHO-OpHeHTHpOBaHHOH TeX­

HOJIOfHH .llJI.sl npoBe,lleHH.sl nOJIHOro UHKJia npoeKTH­

poBaHH.sl pacnpe,lleJieHHbiX Bbl'iHCJIHTeJibHbiX CHCTeM 

c HcnoJib30BaHHeM CASE&tools. CosMeCTHO c 

SPSILEP oT.uenoM UEPH JaseprneH UHKJI pa6oT no 

npHMeHeHHJO Lab View nporpaMMHposaHH.sl B ynpas­

JI.siJOllleH cHcTeMe SPS/LEP. 

CosMeCTHO c 11ccne.uosaTeJibCKHM ueHTpoM 

r. Kapncpy3 npose.ueHa pa3pa6oTKa HeiipoHHbiX npo-. 

ueccopHbiX Mo.uyneii SAND/I Ha ocHose FPGA-Tex­

HOJiorHH AL TERA I OK. 

PaJBHBaJIOCb coTpy.UHH'ieCTBO B o6nacTH 8bi'iHC­

JIHTeJibHOH cpH3HKH: 

• B KOJIJia6opaUHH c cpH3HKaMH 11HCTHTyra .s~.uepHOH 

cpH3HKH r. feii.uenh6epra npo8e.UeHa KaJIH6po8Ka CH­

JIHKOH08biX .upeiicpo8biX KaMep ycTaH08KH CERES, 

pa3pa6oTaHbl MeTO.Ilbl H nporpaMMbl, 8KJIJO'ieHHble 8 

MaTo6ecneYeHHe 3KcnepHMeHTa. 
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B 1997 ro.11y .lle~!TeJihHOCTb OPPI1 KOHUeHTpwpo-

8aJJaCb Ha CJie.llyJOIUHX OCH08HbiX Hanpa8JieHID!X: 

- pa.11wauwoHHble wccne.ll08aHw~; 

- pa.!1H06wonorn'lecKHe wccne.llo8aHw~; 

- pa.11wauwoHH~ 6e3onacHOCTb. 

llep8ble .!18a Hanpa8JieHH~ pa60T OCyiUeCT8JI~JIHCb 

8 paMKaX TeMbl nep80H KaTerOpHH llpo6neMHO-TeMa­

TH'IeCKOf0 nnaHa HaYlJHO-HCCJie.ll08aTeJibCKHX pa60T 

Ol1.Sil1 . 0cH08HbiMH 3a.llalJaMH 8 C8~3H c 3THM 6bJJIH: 

- pa3pa6oTKa MeTO.ll08 H cpe.llCTB pa.llHauHOHHbiX H 

pa.!1H06wonomlJecKHX 3KcnepwMeHT08; 

P A,llUAUUOHHbiE UCOIE)lOBAHUjl 

B cooT8eTCT8HH c cornaweHHeM o COTPY.llHH'IeCT­

se Me)l(.llY OPPI1 H Jla6opaTOpHeii 6wocpH3HKH Hauwo­

HaJJhHoro ynpasneHH~ nO a3pOHa8THKe H KOCMHlJeC­

KHM Hccne.ll08aHH~M CWA (HACA) nnaHHpyeTc~ o6-

IIY1.JeHHe 6HOJIO[l{lJeCKHX o6pa3U08 npoTOHaMH C 3Hep­

meH 8 .!1Hana30He J + 9 f38 .llJI~ HCCile.llOBaHH~ UHTO­

reHeTHlJeCKHX nospe)l(.lleHHH JIHMcpOUHTOB KpOBH lJe­

JIOBeKa H H3YlJeHH~ OHKOreHHblX TpaHccpopMaUHH Kne­

TOK )I(H80THbiX . HalJaTO C03.llaHHe CHCTeMbl MOHHTOpH­

poBaHH~ H nYlJKOBOH .!103HMeTpHH .llJI~ cpH3HlJeCKOH H 

MeTpOIIOfHlJeCKOH no.ll.llep)I(KH .llaHHbiX HCCJie.llOBaHHH. 

llep80e np06HOe 06IIY1.JeHHe JIHMcpOUHT08 6biJIO npO­

Be.lleHO Ha CHHXpocpa30TpOHe JIB3 B KOHUe OKT~6p~ 
1997 r . 4acTb o6nY1.JeHHhlX o6pa3UOB 6y.11eT Hanpas­

JI}ITbC~ s HACA .llii~ xpoMOCOMHOro aHaJJH3a c wcnonh-

30BaHHeM FISH-MeTO.lla H RBL-aHaJJH3a TpaHccpopMa­

UHH, .apyr~ lJaCTb o6pa3U08 6y.11eT H 3YlJaTbc~ B OPPI1 . 

llpOBeJleHbl H3MepeHH~ C nOMOIUbiO MHOroccpep­

IIOfO cneKTpOMeTpa c neKTpOB HeHTpOHOB 113 TOJICTOH 

~mweHH, o6nY1.JaeMoi1 npoToHaMH c 3Hepmeii 3,65 f38 

[I] .an~ H3Yl.Jem•~ BbiXO.llOB HeATpOHOB s pe3ynhTaTe 

pa3BHTH~ Me)l('h~.llepuoro KaCKa.lla B MHweuu . CneKTpbl 

HeHTpOHOB BOCCTaHaBIIHBaJJHCb 110 fiOKa3alm~M cneKT­

poMeTPa MeTO.llOM cTaTHCTH'IeCKOH peryJJ}JpmamJH. Ko-

- C0 8epweHCT808aHHe MeTO.ll08 paclJeTa 83aHMO.lleH­

CT BH~ H3IIY1.JeHHH C 8eiUeCT80M H TPaHcnopTa H3Jiy­

lJeHHH tiepe3 3aiUHTy; 

- H3YlJeHwe OTKJIHK08 pa.llwauwoHHbiX .lleTeKTopo8; 

- p a.!1H06HOJIOfH'IeCKHe HCCJie.ll08aHH~ 3aKOHOMep-

HOCTeH H MeXaHH3M08 MyTareHHOI'O 803.lleHCT8IDI 

HOHH3HpyJOIUero H3IIY1.JeHH~ C pa3IIH'IHbiMH Jlll3 

Ha KJieTKH npo- H 3YKapHOT08; 

- HCCJie.ll08aHHe 6HOJIOrH'IeCKHX 3cpcpeKT08 803.lleHCT-

8H~ MaJJbiX .1103 pa.11wauww Ha JIHMcpouHTbJ nepwcpe­

p lJecKoii Kp08H tienoseKa li KneTKH pacTeHwii; 

- p a3BHTHe 6HOCeHCOpHOf0 MeTO.lla, OCH08aHHOI'O Ha 

SO S-lux TeCTe. 
• 

HelJHQH UeJibJO .llaHHbiX HCCJie.ll08aHHH ~BJI~eTC~ OUeH­

Ka cetieHH~ TpaHCMyTauww pa.!1HOaKTH8HbiX OTXO.llOB. 

E blJIH npO.llOJI)I(eHbl cwcTeMaTHtieCKHe wccne.llOBa­

HH~ OHUeHTpaUHH pa.llOHa 8 B03.llyxe H 80.lle 3.llaHHH 

Ol1.Sil1 w 8 OKpy)l(aJOmeii cpe.11e c noMOIUbJO pa.llOHO­

soro .lleTeKTopa PRASSI w TpeK08biX .lleTeKTopos H3 

11fKM (EpaTwcna8a). YcTaHo8neHo, 'ITO KOHUeHTpa­

uw~ a.llOHa 8 noMemeHID!X ycTaH080K Ol1.Sil1 w xpa­

HHJI HIUax pa.!1HOaKTH8HbiX HCTO'IHHK08 He3HatiHTenh­

Ha, TaK )l(e, KaK H ero KOHUeHTpaUH~ B OKpy)l(aJOIUeH 

cpe.11e. AHaJJOrH'IH~ MeTO.llHKa 6hJna npwMeHeHa .llJI~ 

Hccne.lloBaHHH pa.lloHa 80 BbeTHaMe (2]. 
3 asepweHa neps~ lJaCTb pa6oT no wccne.aosaHHJO 

H o n THMH3aUHH napaMeTp08 .lleTeKTOpOB HeHTpOHOB 

.an~ eneii rapaHTHH MAr A T3, w pe3ymTaThi 3TH X 

wccne.aosaHHH ony6nwKoBaHbl [3] . Ha cne.ll)'IOIUeM 

3Tane .11aHHOH pa6oTbl, s 1998 ro.11y, nnaHwpyeTc~ pa3-

pa6oTKa H H3fOTOBJieHHe npOTOTHna HeHTpOHHOfO .lle­

TeKTOpa .llJI~ BbiWeynoM~HyTOH UeJIH . 

llpO.llOJI)I(eHO COBepweHCTB08a~me nporpaMM .llJI~ 

paclJeTa B3aH~10.lleHCTBH~ a.llpOHOB H HOH08 C ~.llp~IH, 

TOJICTbiMH MHWeH~MH H nepeHOCa H3IIYI.JeHHH '1epe3 

3aiUHTbl MeTO.llaMH MOHTe-KapnO H MeTO.lla~tH lJHC­

neHIIOfO peweHH~ KHHenltieCKoro ypasHeHI1~ . Pa3pa-
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BHA H3hY'IEHHJI lEI, ll3B 

PHc.l . PeJyJibTaTbi nposepKH o6n)"'aiOIUHX na6oparopHH 

nyreM cpaBHeHHJI C .naHHbiMH <l><l>TH, nOJI)"'eHHbiMH C no­

MOIUbiO repMOJIIOMHHeCUeHTHbiX .neTeKTOpOB. no OCH X OT­

JIOJKeHa cpe.nHllll 3Heprnll onopuoro y-H3Jl)"'eHHll, peKoMeH­

.nosauuoro ~elK.llyHapo.nuoii opraHHJauHeii no craH.napraM 

(ISO). <l><l>TH - <l>enepanbHbiH cpH3HKO-TeXHH'leCKHH HH­

CTHTJT (<l>Pf), HKP3 - HauHoHanbHbiH KOMHTeT no panHa­

UHOHHOH JaiUHTe (BenHKo6pHTaHHJ1), H~U - HaUHoHanb­

HbiH MerponornqecKHH ueurp (BeHrpHll), AHU - A scrpHH­

CKHH HCCJienosarenbcKHH ueurp, BHHH~ - BcepoccHii­

cKHH Ha)"'HO-HCCJienosaTeJibCKHH HHCTHTJT MeTpOJIOrHH 

6aTbiBaJIHCb MeTO.llHKa H COOTBeTCTBYJOlUHe npo rpaM­

Mbl .UJISJ OnTHMH3aUHJ.t Ha6opa ,lleTeKTOpOB npH H3Me­

peHHjjX cneKTpos HeihpoHoB. OPPI1 )"'acTBosano TaK­

JKe B 3KCnepTH3e 3alUHT H MeponpHjjTHH no p a.uHa­

UHOHHOH 6e3onaCHOCTH Ha HOBOM UHKJIOTpOHe (4 ). 

OpHHHM~ so BHHMaHHe TPY.UHOCTH HCnOJib30Ba­

HHjj HOBbiX pa.uHaUHOHHbiX seJIH'IHH HP( I 0) Ha npaK-

THKe H npOjjBJljjjj o6ecnOKOeHHOCTb 0 jj,llepHOH H pa­

.UHauHOHHOH 6e30naCHOCTH B CTpaHaX BOCTO'IHOH 

Espom1, MAr AT3 s 1997 ro.uy oTKpbiJJo Koop.UHHa­

UHOHHYJO nporpaMMY HCCJJe.UOBaHHH «MeJK.UyHapo.u­

HOe CJJH'IeHHe Cpe.UCTB HH.llHBH.llYaJJbHOfO MOHHTOpHHra 

BHeiUHero raMMa-OOJJYlJeHHjj». OporpaMMa CJJH'IeHHjj 

npe.UyCMarpHBaeT BHe.UpeHHe onepaUHOHHOH Bemi'IHHbl 

PAnHOEHOnoruqECKHEHCCTIEJlOBAHH~ 

Pa.uHo6Honorn'leCKHe Hccne.uosaHHjj npo so.uH-

JJHCh c HcnoJJh30BaHHeM pa3JJH'IHhiX KJieTO'IHhiX KYJJh­

Typ : KJieTOK MJJeKOnHTaiOlUHX, JJHMcpOUHTOB KpOBH lJe­

JJOBeKa, ranJJOH.UHhiX H .UHnJJOH.UHbiX .UpOJKJKeBhi X KJie­

TOK, 6aKTepHH H paCTHTeJJbHbiX KJieTOK. 

B 3KcnepHMeHTax c KJJeTKaMH MJJeKOI'JHTaJOlllHX 

6hiJJO npO.UOJJJKeHO H3YlJeHHe MyrareHHOfO .UeHCTBHjj 

HJKeJJbiX 3apjjJKeHHbiX qaCTHU (7-12). bbiJJH Bb JIBJJe­

Hbl H Bbi.UeJJeHbl H3 KYJJhTYPhl KJieTOK KHTaHCKOr O XO­

Mll'!Ka (JJHHHH V -79) HPRT -MyraHThJ, HJJJ.IYUHp osau-

HhJe ycKopeHHbiMH HOHaMH 
14N nocne o6nY1.JeH Hll .uo­

JaMH I' 2, 3 rp. 3KcnepHMeHT no o6Jiy'leiiHIO KJJeTOK 

HOHaMH aJoTa c 3Hepmeii 50 M3B 6biJJ nposeJ.Ie JJ ua 

Y-400M (JUIP). JI03 HOHOB 14N B cpe.UHeM COCTa BHJJa 
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HP(IO) B npaKTHKY .U03HMeTpH'!ecKoro KOH1pOJJjj 

BHewHero y-H3llY1.JeHHll nocpe.ucTBOM o6nY1.JeHHll s pa3-

JJH'IHbiX yCJJOBHjjX HH,llHBH.llYaJJbHbiX .U03HMeTpOB, npe.U­

CTaBJJeHHbiX ee YlJaCTHHKaMH. 0J1.SJJ1 6biJJ npHrJJaiUeH 

.UJISI YlJaCTHjj B .UaHHOH nporpaMMe B KalJeCTBe opraHH3a­

UHH, HMeJOweA B03MOlKHOCTb OOJJYlJHTh .uereKTOphi 

xopowo H3BeCTHbiMH (B TepMHHax Hp(IO)) .U03aMH. ne-

pe.u npose.ueHHeM o6nY1.JeHHjj .uoJHMerpos MAr A T3 

6h!JJ ocywecTBJJeH OT6op o6nY1.JaiOWHX na6opaTopHH .llJlj! 

KOHTpoJJjj 3a KalJeCTBOM H3MepeHHH, nyreM cpasHeHHJI 

. pe3yJJbTaTOB HX H3MepeHHH C nOMOlllbiO TepMOJJIOMHHeC­

UeHTHbiX (TJI) ,lleTeKTOpOB, npe.UCTaBJJeHHbiX <l>e.uepaJJh­

HbiM cpH3HKO-TeXHH'IeCKHM HHCTHTyrOM (<l>Pr) (<I><l>TJ1). 

Ha pHc.l npHse.ueHhi pe3yJJhTaThi HJMepeHHH o6nY1.JaiO­

lllHX na6opaTOpHH B cpaBHeHHH C .UaHHhiMH <l><l>TI1. 

YcTaHoBJJeHo, 'ITO peJyJJhTaThi 011.SII1 H <I><I>TI1 coma­

CYJOTCjj MelK.lly co6oA B npe.uenax I ,5 %, 'ITO rosopHT o 

cooTsercT~HH rpa.uynpoBO'IHhiX ycTaHOBOK. B paMKax 

BbinOJJHeHHjj npOrpaMMbl Ha rpa.uynpOBO'IHOH ycTaHOBKe 

011.SII1 6hiJIO o6nY1.JeHo 160 .U03HMerpos, npe.ucTaBJJeH­

HhiX 20 YlJaCTHHKaMH npOrpaMMbl H3 pa3llH'IHbiX crpaH. 

Ope.UJJOlKeHa MaTeMaTH'leCK~ MO,lleJJb paclJeTa 

ypoBHjj cHrHana, JanycKaJOwero SOS-cHcTeMy B KJJeT­

Kax 6aKTepHH Escherichia coli c .uecpeKTOM B CHCTeMe 

3KCUH3HOHHOH penapauHH nocne o6nY1.JeHHjj yllbTpa­

cpHoneTOBhiM CBeTOM. 00JJY1.JeHO BblpalKeHHe .UJJJI KO­

JJH'IeCTBa O.UHOHHTeBOH JlHK B KJieTKe B 3aBHCHMOCTH 

oT speMeHH nocne o6nY1.JeHHll. npe.unoJKeHa TaKJKe 

Mo.uenh sJaHMo.ueAcTBHjj 6eJJKOB LexA H RecA -

ueHTpaJJhHOro co6hiTHjj peryJJllUHH SOS-cHcTeMhi B 

BH.Ue CHCTeMbl .UHcpcpepeHUHaJJhHbiX ypaBHeHHH OTHO­

CHTeJJhHO KOHUeHTpauHH 6eJJKOB LexA H RecA . Pac­

C'IHTaHH~ KOHUeHTpaUHll 6eJJKa LexA B JaBHCHMOCTH 

OT BpeMeHH Y.UOBJJeTBOpHTeJJhHO OnHChiBaeT COOTBeT­

CTBYIOWHe 3KcnepHMeHTaJJhHhJe .uaHHhJe. 

CnemtaJJHCThl OPPI1 npHHjJJJH YlJaCTHe B PerHo­

HaJJhHOM CHMnOJHyMe IRPA no pa.uHaUHOHHOH JaWH­

Te B coce.ucTBYJOillHX CTpaHax ueHTpaJJhHOH EsponhJ 

(npara, 8-12 ceHTll6pll 1997 r.) [5,6]. 

77 K38/MKM. OpH 3TOM OTMe'!eHo yseJJH'leHHe npo­

.UOJJJKHTeJJhHOCTH pOCTa MyraHTHbiX cy6KJJOHOB no 

cpaBHeHHIO C HHTaKTHbiM KOHTpOJJeM, 6onee Bblpa­

JKeHHOe J.lllll MyraHTOB, HH.UYUHpOBaHHhiX J.l030H 3 fp. 

OpoBe.UeHHhiH UHTOreHeTH'IeCKHH aHaJJH3 noKa-

3aJJ, 'ITO HPRT-MyraHTbJ, HH.UYUHposaHJJbJe TllJKellbJMH 

HOifaMH, cywecTBeJJHO OTJJH'laJOTCSI KaK OT CrJOHTaH­

HhiX, TaK 11 oT y-HH.UYUHposaHJJbJX MyTaHTOB 110 pSIJ.IY 

UHTOreHeTH'leCKHX fiOKa3aTeJJeH - y TaKHX ~1YfaiiTOB 

6bJJI OTMe'leH BbiCOKHH ypoBellb MHTOTH'leCKOH aKTHB­

IIOCTH: 3Ha'leHHll MHTOTH'leCKOrO HIIJ.leKCa COCTaBJJllJJH 

4 + II%, 'ITO coorsercTByeT HJJH J.IaJKe npeBbJWaeT 

KOlrrponhHhJH yposeHh. KaK 6hJJJO noKaJauo pauee, 

HPRT -MyraHThi, HHJ.lYUHposaHHbJe y-JJy'laMH, xapaKTe-



pH30BaJ1HCb BbiCOKOH reTeporeHHOCTbiO no p}l.lly UHTO­

reHeTH'IeCKHX nOKa3aTeneH, B tJaCTHOCTH, nO HeCTa-

6HnbHOCTH xpoMOCOM. KaK oKaJanocb, see HPRT-My­

TaHTbi, HH.llYUHpOBaHHbie .ll03aMH 1 H 2 fp nDKenbiX 

HOHOB, H OT.UenbHbie MYTaHTbl, HH.UyuHpOBaHHbie ,ll0-

30H 3 fp, HMenH MO,llaJlbHOe 'IHCnO, paBHOe 22 XpOMO­

COMaM, B TO BpeM}I KaK y 6onblllHHCTBa cnOHTaHHbiX H 

y-HH.UYUHposaHHhiX oHo 6bwo paBHO 21 xpoMocoMe. 

CneKTpbi xpoMocoM OKaJaJJHCb TaK)J(e 6onee yJKHMH 

no CpaBHeHHIO C nocne,llHHMH: KneTKH C TaKOH MO,llOH 

cocTaBn}lnH B ocHOBHOM 60 + 80%. Cpe.nH MYTaHTOB, 

HH.llYUHpOBaHHbiX ,ll030H 3 fp T}I)J(enbiX HOHOB, e.nH­

HH'IHhie HMenH TaK)J(e MO.llaJlbHOe 'IHCnO XpOMOCOM, 

paBHOe 21, HnH OTHOCHnHCb K TeTpannOH,llHbiM C 

'IHCnOM XpOMOCOM, paBHbiM 42-44. 

no ypOBHIO XpOMOCOMHbiX a6eppauHH cpe.UH 'Y­
HH.UYUHpOBaHHbiX 6hinH Bbi,lleneHbl MYTaHTbl, He OTnH­

tJaiOIUHeC}I OT HHTaKTHOfO KOHTpOn}l (rpynna J) H C 

nOBhiWeHHhiM co.nep)J(aHHeM a6eppauHH (rpynna II). 
npH 3TOM B OTnH4He OT cnOHTaHHbiX MYTaHTOB y y­

HH.UYUHpOBaHHbiX B rpynne I nO}IBHnHCb MYTaHTbi, 

ypOBeHb XpOMOCOMHbiX a6eppauHH y KOTOpbiX OKa3an­

C}I n04TH B 2 pa3a HH)J(e, tJeM B KOHTpone (no.nrpynna 

Ia). MYTaHThi, HH.UYUHposaHHhie .nOJaMH 1 11 2 fp 

HOHOB 
14N, no 3TOMY nOKa3aTeniO OTHOC}ITC}I K rpynne 

I, npHtieM 6onhw~ HX 4aCTb cocTaBn}leT no.nrpynny Ia 

CO CHH)J(eHHbiM ypOBHeM XpOMOCOMHbiX a6eppaUHH. 

MYTaHTbi rpynnhi II Bbi}IBneHbi TOnhKO B cnyqae o6ny-

4eHH}I KynhTypbl KneTOK .ll030H 3 rp. OtJeBH.llHO, nocne 

o6ny4eHH}I T}I)J(enbiMH HOHaMH Bbi)J(HBaiOT HaH60nee 

nonHoueHHbie KneTKH soo6me 11 H3 MYTaHTOB -

HaH6onee ycTOH4HBbie, B tJaCTHOCTH. 

nhiJIH npo.non)J(eHbi Hccne.nosaHH}I cTa6HnbHbiX 11 

HeCTa6HJibHbiX XpOMOCOMHbiX a6eppaUHH B nHMcpOUH­

TaX KpOBH tJenOBeKa ( 13,14], o6nyqeHHbiX y-nyqaMH H 

ycKopeHHbiMH HOHaMH 
14N. KaK H3BeCTHO, tJeTKHe .no-

30Bbie 3aBHCHMOCTH TaKHX HeCTa6HJibHbiX a6eppaUHH, 

KaK .llHUeHTpHKH, n03BOn}IIOT HCnOJib30BaTb HX KaK 

TeCT ,llJI}I 6HOnOrH4eCKOH .ll03HMeTpHH HOHH3HpyiOIUHX 

HJnyqeHHH s oCTpOM nepHo.ne nyqesoro nopa)J(eHH}I . 

3TH a6eppaUHH JierKO Bbi}~Bn}IIOTC}I TaKHM CTaH.napT­

HbiM UHTOnOrn4eCKHM MeTO.llOM, KaK MeTacpa3HbiH 

aiiaJJH3 reHOMa KneTOK B uenOM npH 06bi4HOM CBeTO­

BOM MHKpocKonHposaHHH . FISH-MeTo.n .nnj! aHanH3a 

XpOMOCOMHbiX uapyweHHH n03BOn}leT .llOCTaTO'IHO 3cp­

cpeKTHBHO Bbi}~Bn}~Tb CTa6HnbHbie XpOMOCOMHbie a6ep­

paUHH OTJleJibllbiX XpOMOCOM (TpaHCnOKaUHH H HHCep­

UHH), HCnOJib3Y}I ,lln}l 3THX ueneH OKpaweHilble XpOMO­

COM-CneuHcpWIHbie np06bi. KneTKH C TaKHMH a6eppa­

UH}IMH COXpaH}IIOTC}I B o6nyqeHHOH nonyn}IUHH B Te-

4eHHe .UnHTeJibHOfO BpeMeHH. no3TOMY 3TOT MeTO.ll 

n03BOn}leT HCnOJib30BaTb CTa6HnbHbie XpOMOCOMHbie 

a6eppaUHH B KatieCTBe TeCTa .!lJI}I peTpOcneKTHBHOH 

oueiiKH .U03 nyqesoro soJ.ueiicTBH}I. 

Pauee IIaMH 6hin npose.ueu FISH-auanH3 .unj! xpo­

MOCOMbi-1 nHMcpOUHTOB 4eJIOBeKa nocne y-o6ny4eHH}I 

H B03.UeiicTBH}I ycKopeHIIbiMH HOHal'<ni a3oTa ( 
14N) . K 

uacTO}IIUeMy speMemt HccnenosaHbi TaK)J(e a6eppauHH 

XpOMOCOMbi-2 H npOBeJleii COOTBeTCTBYIOIUHH aHaJJH3 

.unj! o 6e11x 3THX xpoMocoM. KaK 11 .nnj! xpoMoCOMbi-1, 

Ha6niO.[laJ1C}I BbiCOKHH BbiXO.!l a6eppauHH H .[ln}l XpOMO­

COMbi -2, npH BCeX ,ll03ax KOnHtJeCTBeHHO H.[leHTH'IHbiH 

XpO OCOMe-1 . 

K poMe Toro, 6111:11 npose.neH KnaccHtJecKHH UHTO­

reHeTHtJeCKHH aHaJJH3 TeX )J(e npenapaTOB CTaH.napT­

HbiM MeTacpa3HbiM MeTO.llOM .[ln}l OUeHKH HeCTa6Hnb­

HbiX x poMocoMHbiX a6eppau11w reHoMa B uenoM. nhin 

noKa3aH aHaJJOrH'IHbiH xapaKTep .ll030BOH 3aBHCHMOC­

TH 'I CTOT XpOMOCOMHbiX a6eppaUHH npH OUeHKe HX 

MeTacpa3HhiM 11 FISH-MeTo.naMH: nHHeHHO-Ksa.upaTH'l­

Hbie 3aBHCHMOCTH Ha6niO.UaJ1HCb npH y-o6nyqeHHH 

nHMcpOUHTOB, a nocne o6nyqeHitj! T}l)l(enbiMH HOHaMH 

OHH CTaHOBHnHCb nHHeHHbiMH. 

A HaJJH3 COOTHOllleHHH tJaCTOT a6eppaUHH, Bbi}IB­

n}leMbiX 3THMH .UBYM}I MeTO.!laMH, nOKa3aJ1, 'ITO nocne 

o6nyqeHH}I HOHaMH 
14N B .UHanaJOHe .ll03 1 + 3 fp .UO­

n}l 0 6 1U.ero 'IHCna a6eppaUHH XpOMOCOMhl-1 HnH -2 

np11 yqeTe FISH-MeTo.UOM cocTaBn}leT s cpe.uHeM 

- 0,6 OT o6mero 'IHCna a6eppaUHH, Bbi}IBneHHbiX Me­

Tacpa3HbiM MeTO.UOM, a npH CYMMapHoM yqeTe a6eppa­

UHH o6e11x xpoMocoM OHa noBbilllaeTC}I .uo - 1 ,2. 

0rMe'leHO TaK)J(e nOBbiWeHHe 3THX COOTHOllleHHH npH 

HaHMe HblllHX .[l03aX (0,5 fp) .!lO 1 ,2 + 1,3 .[ln}l XpOMO­

COMbi - 1 HnH -2 H .UO 2,4 - npH HX CYMMapHOM yqeTe. 

3TH .UaHHbie MOfYT Cn~HTb nOKaJaTeneM, C O.UHOH 

CTOpOHbl, B03HHKHOBeHH}I C BbiCOKOH tJaCTOTOH no­

spe)J(.lleHHH XpOMOCOM-1 H -2 npH B03.UeHCTBHH HOHH-

3HpyiOIUHX H3nyqeHHH H, C .upyrow CTOpOHbl, YKaJbi­

BaTb Ha BeCOMbiH BKna.[l CTa6HnbHbiX a6eppaUHH 3THX 

XpOM COM B o6mee 'IHCnO XpOMOCOMHbiX nOjpe)J(.lle­

HHH. nonyqeHHbie pe3ynbTaTbl MOfYT CBH,lleTenbCTBO­

BaTb 0 B03MO)J(HOCTH .[leTeKTHpOBaTb 6onee HH3KHe 

ypOBHH pa.uHauHOHHOfO B03.UeHCTBH}I no TeCTY CTa-

6Hnbii biX a6eppaUHH XpOMOCOM. 

H aMH 6binO npo.uon)J(eHo Hccne.uoBaHHe reueTH­

qecK X 3cpcpeKTOB MaJlbiX .!l03 o6nyqeHH}I B 3KCnepH­

MeHTa X c KneTKaMH MneKonHTaiOIUHX. AKTYaJlbHOCTb 

npo6n eMbi onpe.nen}leTC}I Heo6xo.nHMOCTbiO nporH03H­

poBa 11}1 reHeTH'leCKOfO pHCKa ,lleHCTBH}I MaJlbiX .ll03 

pa.uH auHH. B HaCTO}IIUee speMj! HaKannHBaeTC}I Bee 

60nbW e 3KCnepHMeHTaJlbHbiX .[laHHbiX, CBH.[leTeJlbCTBy­

IOIUH X 0 HenpaBOMepHOCTH 3KCTpanOJI}IUHH .UeHCTBH}I 

BbiCOK HX .U03 ua HH3KHe. Tpy.UHOCTH oueuKH 3cpcpeK­

TOB He nocpe.UCTBeHHO MaJlbiX .!l03 CB}I3aHbl CO CnO)J(HO­

CTbiO n onyqeHH}I CTaTHCTH4eCKH .UOCTOBepHbiX .[laHHblX 

npH HH3KHX ypOBH}IX noBpe)J(,lleHH}I, Bbl3bJBaeMbiX 

3THM H .noJaMH . Ha116onee npHeMneMbiM KpHTepHeM 

.Umi OUeHKH 3cpcpeKTOB MaJlbiX .!l03 }18JI}IeTC}I tJaCTOTa 

reueT 4eCKHX nospe)J(.lleHHH B KneTKax, xapaKTepH3y­

IOIU~C j! 4eTKOH KOnH4eCTBeHHOH 3aBHCHMOCTbiO B 

WHpOKOM .[lHanaJOHe .!l03 . 

H aMH H3yqanacb HH.llYKUH}I xpoMOCOMHbiX a6ep­

pauH ~ s KYIIbType KneToK MneKonHTaiOIUHX (Chinese 

Hamster, V -79) npH .ueiicTBHH y-nyqew 
6
°Co s .u01ax 

10 + 3 00 cfp. noKa3aHO, 'ITO B ,llHana30He 0 + 20 cfp 

HMeeT MeCTO JIHHeHHOe yseJIH4eHHe 4HCJia KJieTOK C 

XpOM OCOMHbiMH nOJIOMKa~IH. npH .U03e 30 cfp 'IHCJIO 

KneTO K C a6eppaUH}IMH XpOMOCOM pe3KO CHH)J(aeTC}I, 
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HHOr,lla .!10 KOHTpOllbHOfO ypOBH~, nocne 'iero llHHeH­

HO B03pacTaeT C .ll030H, O,llHaKO C MeHblliHM llaKnO­

HOM, 'ieM npH .ao3ax 0 + 20 cfp. B .aHana3oHe .uo3 

0 + 20 cfp 'iHCllO KneTOK C XpOMOCOMHbiMH a6 eppa­

U~MH, HH.llyuHpOBaHHbiX Ha e,llHHHUY .ll03bl, npHMepHO 

B nomopa pa3a 6onbllle, 'ieM npH .U03ax 30 + 3 0 0 cfp. 

Mbi nonaraeM, 'iTO 6onee BbiCOK~ pa.uHope3 HCTeHT­

HOCTb KneTOK npH ,ll03ax, npeBbllllaiOlliHX 30 cfp, ~Bn~­

eTC~ cne.acTBHeM HHHUHauHH npoueccos penapauHH 

llHK B KneTKax MMbiMH .U03aMH pa.uwauHH. D epexo.u 

OT BbiCOKOH pa.uHO'!YBCTBHTellbHOCTH K HH.llyuHp OBaH­

HOH pa,llHOpe3HCTeHTHOCTH, Bepo~THO, KOHTp011 HpyeT­

C~ TeMH )l(e MeXaHH3MaMH, 'iTO H a.uanTHBHbiH OTBeT. 

Ebmo npo.uon)l(eHo H3y..eHHe HH.UYKUHH TO'iKO­

BbiX MYTaUHH B 3YKapHOTH'ieCKHX KneTKax c Hc nonb-

30BaHHeM rannOH,llHbiX H ,llHnllOH,llHbiX lliTaMMOB 

.UpO)I()I(eH [ 15-17). lln~ H3y..eHH~ 3aKOHOMep110CTeH 

HH.UYKUHH y-Hwy..eHHeM TO'iKOBbiX MYTauHii y .upo)l(­

)l(eH Saccharomyces cerevisiae 6bma Hcnonb30BaHa 

TeCTepH~ CHCTeMa, BKniO'iaiOlll~ llleCTb H30reHHbiX 

lliTaMMOB H n03BOJl~IOlll~ onpe,llellHTb Jli06y iO H3 

6 B03MO)I(HbiX 3aMeH nap OCHOBaHHH B KO,llOHe C ys-22 

reHa CYC1, KO.UHpyiOmero H3o-1-UHToxpoM. D oKa3a­

Ho, 'iTO 3aBHCHMOCTb 'iaCTOTbl HH.llYKUHH 3aMeH nap 

OCHOBaHHH BCeX llleCTH THnOB OT .ll03bl HMeeT llHHeH­

HO-KBa,npaTH'iHbiH xapaKrep. YcTaHosneHo, 'iTO c neKTP 

3aMeH nap ocHoBaHHH He 3aBHCHT OT .U03bi y- H3ny..e­

HH~ B npe.uenax ~13y..eHHbiX .!103 (125 + 1000 rp ). B 

cneKTpe npeo6na.uaiOT TpaH3HUHH ru ~ AT H TpaHC­

sepCHH ru ~ TA HAT~ TA. 

Btop~ 3a,na4a aToro Hccne.uosaHH~ 6bma cs~3aHa 

C H3Y4eHHeM reHeTH'ieCKOfO KOHTp011~ OCTaHOBKH 

KneTO'iHOro UHKna H MYTareHe3a. KaK H3BeCTHO, He­

KOTOpbie H3 reHos pa,nHO'iYBCTBHTenbHOCTH R A D Ko­

.UHPYIOT cpyHKUHH, He06XO.llHMbie .llll~ peryn~UHH Kne­

TO'iHOro UHKna B OTBeT Ha nospe)l(,lleHH~ llHK , 'iTO 

HaJbiBaiOT checkpoint-KOHTponeM. Mbi H,lleHTHcpHuHpo­

sanH no Kpai1Hei1 Mepe 3 .uononHHTenbHbiX check point­

reHa. MYTauHH B reHax CDC28, SRM8 H SRM 12 

ysellH'iHBaiOT 4YBCTBHTe1lbHOCTb KneTOK K HOHH3HpYJO­

llleH pa,nHaUHH H B3aHMO,lleHCTBYIOT :mHCTaTH'ieCKH C 

H3BeCTHbiMH checkpoint-reHaMH RAD9, RAD 24 H 

RAD53. 3TH MYTaUHH yMeHblllaiOT CTa6HnbHOCTb xpo­

MOCOM. YaCTOTa CnOHTaHHOH reHHOH KOHBep CHH y 

KneTOK cdc28-srm Ha nop~.UOK Bbillle, 'ieM y" HeMYTaH­

THbiX KneTOK, O,llHaKO Ha 'iaCTOTY cnOHTaHHbiX TO'iKO­

BbiX MYTaUHH MYTaUH~ cdc28-srm He snH~eT. 

Ha'iaTo H3y..eHHe .ueneuHOHHbiX MYTaHTOB u a 6aK­

TepH~x C HCn01lb30BaHHeM CneUHaJibHOH TeCT- CHCTe­

Mbl, OCHOBaHHOH Ha .llBYX cpnaHKHpYJOlliHX reHaX Ton8 

(yCTOH'iHBOCTb K 6aKTepHocpary E I 111111 f80vi r H KO­

nHUHHY V H B) H TpHmocpaHHOH ayKcOTpocpHOCTH. 

EbinH no.uo6paHbi onTHMMbHbie ycnoBHll .an~ o T6opa 

MYTaHTOB TonB. Dpose.ueHbi nepBbie 3KcnepH MeHTbi c 

y-o6ny..eHHeM . 

B aKcnepHMeHTax c 6aKTepHanbHbiMH KneTKaMH 

(Lux-TeCT) [ I8) H3Y4MaCb 3aBHCHMOCTb BbiXO,lla CBeTa 

OT BpeMeHH HHKy6aUHH KneTOK (penapaUHH llHK) 

nocne Y<l>- H y-o6ny'ieHH~ . KHHeTHKa Bbixo.ua cseTa 

OTpa)f(aeT SOS-OTBeT KneTOK Ha nospe)I(.UeHH~ llH K, 

Bbl3bJBaeMbie pa.nHauHeii. DoKaJaHo, 4TO KH HeTHKa 

CBeTOBOfO BblXO,lla B 3Ha4HTe1lbHOH CTeneHH 3aBHCHT 
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OT TeMnepaTypbl HHKy6aUHH, a ,lln~ BOCnpOH3BO,llH­

MOCTH pe3y1lbTaTOB Ba)I(Ha CTa6HllH3aUH~ TeMnepaTyp­

HbiX ycnOBHH. nn~ peanH3aUHH 6HOlliOMHHeCUeHTHOH 

peaKUHH B H3y..aeMbiX 6aKTepHMbHbiX KneTKaX 6bina 

Haii.ueHa omHManbH~ TeMnepaTypa - 30°C. llpyrHe 

ycnosH~ pocTa KneToK B o6ny..eHHOH KY1lbType TaK)I(e 

snH~IOT Ha BbiXO.ll cseTa. KHHeTHKa pocTa npH pa3-

1lH4HbiX ycnOBH~X H3MeH~eTC~ npH o6ny..eHHH pa3Hbi­

MH ,ll03aMH. EbinH CKOHCTpywpoBaHbl C nOMOlllbiO Kne­

TO'iHOH TpaHCcpOpMaUHH HOBbie penapaUHOHHO-.UecpH­

UHTHbie lliTaMMbi. SOS-oTBeT CH1lbHO JaBHCHT oT 

penapauHOHOro reHOTHna 6aKTepHanbHbiX lliTaMMOB. 

MYTaHT UmuC 6onee pe3HCTeHTeH K Y<l>- H y-o6-

ny..eHHIO, 'ieM llHK-penapauHOHHbie KneTKH .llHKOro 

THna. EonblliHH SOS-oTBeT, 'ieM c llHK-penapauHOH­

HbiMH KneTKaMH ,llHKOfO THna, 6blll nony..eH Ha .llBYX 

penapauHOHHo-.uecpHUHTHbiX MYTaHTax: AB 1886 

(uvrA) H TK610 (uvrA umuC). lby..anc~ acpcpeKT 

cpoTopeaKTHBaUHH B MYTaHTax uvrA H B llHK-pena­

pauHOHHbiX KneTKax .UHKoro THna. Ebmo noKa3aHo, 

'iTO cnoco6HOCTb MYTaHTa uvrA K cpoTopeaKTHBaUHH 

3aBHCHT oT Y<l>-.U03bi. 3TOT acpcpeKT He Ha6niO.uanc~ B 

3KCnepHMeHTaX C KneTKaMH ,llHKOfO THna. 

B aKcnepHMeHTax c KneTKaMH pacTeHHH H3y..a­

nocb snH~HHe ManbiX .!103 y-o6ny..eHH~ [ I9-2I ] . Ce­

MeHa pacTeHHH (Pisum sativa) o6ny..anH y-ny..aMH 

(6
°Co, 7 cfp) C pa3HbiMH MOlliHOCT51MH .!103 (OT 

0,3 cfp/4 .!10 19,1 cfp/4). J-by..anH MHTOTH'ieCKYIO 

aKTHBHOCTb, Bb!XO.ll XpOMOCOMHblX a6eppau11H H 

a,nanTI1BHblH OTBeT (OCTpM .a(na 50 fp) KneTOK. 0oKa-

3aHO, 'iTO B o6naCTI1 O'ieHb MMblX MOlliHOCTeH .!103 

(0,3 + I ,2 cfp/4) Ha6nJO.uaeTc~ pa,n11aU110HHbiH ropMe-

311C, np11 MOlliHOCTI1 .ll03bi I9, I cfp/4 - nospe)l(,llaJO­

llii1H acpcpeKT pa,n11aUHH . Dpw ysenl14eHHI1 MOlliHOCTI1 

.ll03bl npOHCXO,llHT ysel1114eHI1e a,nanTI1BHOro OTBeTa 

KneTOK, np114eM OH 601lbllle .!11151 pa.!lHOpe311CTeHTHbiX 

CeM~H . 0oKa3aHO, 'iTO a,nanTI1BHblH OTBeT OTCYTCTByeT 

B o6naCTH pa.u11aU110HHOf0 ropMe311Ca. 

Ha .upO)I()I(eBbiX KneTKax Saccharomyces cere­
visiae .UHKHX lliTaMMOB 6bin 113Y4eH p51.ll 3aKOliOMep110-

CTeH npo~sneHH~ a,nami1BHOH peaKUH11 (22-24) . 0o­

Ka3aHO, 'iTO XpOHH'ieCKOe o6ny..eHHe paCTyllleH Kne-

• TO'iHOH nonyn~U1111 npH MOlliHOCT~X .!103 Bblllle nopo­

roBOH npHBO.ll11T K nOBblllleHI110 pe311CTeHTHOCTI1 Klle­

TOK K nocne.ayiOllleMy OCTpOMY o6ny4eHHIO. AnanTI1B­

HM peaKUH~ B03HI1KaeT 4epe3 HeCKOJlbKO 'iaCOB fiOClle 

Ha'iana xpOHI14eCKoro o6ny'ieHH~ 11 11C4eJaeT 4epe3 

HeCKOllbKO UHKllOB ,llelleHH~ fiOClle npeKpameHH~ 

XpOHI14eCKOro BOJ.UeHCTBI1~. 8 OCHOBe a,nanTI1B~IOH 

peaKUI1H Jle)f(HT HH.llYKU1151 CHCTeMbl penapaU1111. lln~ 

06b51CHeHI1~ pe3y1lbTaTOB 3KCnep11MeHTOB npe.UJ10)1(ella 

MaTeMaTI14eCKM MO,llellb, Ka4eCTBeHHO Ofii1CblBaiOIUM 

nony..eHHbie .aaHHbie. 

PaJpa60TaHa Mo.uenb (BTopoe np116J111)1(e11He) 3a­

BHCI1MOCTI1 .ll03a- CTOXaCTH4eCKHH ::>cpcpeKT .!11151 6HO­

Jl0fl14eCKI1X CHCTeM, CfiOC061JbiX K CaM03aiUI1Te 11p11 

.uei1cTBHH Ha HI1X onacHbiX cpaKTOpos [25-28] . Mo­

.uenb 11 cpopMynhi nposepeHhi KaK Ha KneTO'iiiOM ypos­

He, TaK 11 Ha ypOBHe Opraiii13Ma <JeJJOBeKa . Ha OCIIOBe 

MOIIeJ111 H ,llaiii-JhiX Hll.lli1BI1.llYMhiiOrO J.l03HMeTpH'IeCKO-



ro KOHTpOJI.sl BbtnOJIHeHa OUeHKa pa.ziHaUHOHHOrO 

pHcKa a OYUil1. 

EbinH npo.uomKeHbl 3KcnepHMeHTbl c pa.uHOHYJC­

JIH)laMH. KaK H3BeCTHO, MHllleHHa.sl pa.uHOTepanH.s~ -

3TO ceneKTHBHO HanpasneHHOe B03,1leHCTBHe Ha onpe­

)leJieHHYIO TK3Hb, '!aCTO 3JIOKa'leCTBeHHYIO, C 110-

MOIUbiO pa,llHOH30TOilOB, o6na.uaJOIUHX CpO,IlCTBOM 

(Tp011HOCTb10) K 3TOH TKaHH, HJIH C llOMOlUbiO COe,llH­

HeHHH, o6na.uaJOIUHX TaKOH TpOilHOCTbiO H .s!Bn.s!IO­

IUHXC.sl HOCHTeJI.siMH pa,llHOH30TOilOB. l13BeCTHa BbiCO­

Ka.sl CB.sl3biB3101Ua.sl CllOC06HOCTb MeTHneHOBOro CHHero 

C MenaHHHOM, CO.Uep)!(alUHMC.sl B KneTKaX llHrMeHTHOH 

MeJI3HOMbl. Mbl HCCJie,llOBaJJH ,lleHCTBHe KOMilJieKCa 
211 

At - MeTHJieHOBbiH CHHHH Ha Bbi)!(HBaeMOCTb Kne­

TOK MenaHOMbl in vitro. 
211 

At - a.-H3nyqaTenb c 

T1 12 = 7,2 '1, o6na.uaJOIUHH MaKCHManbHOH senH'IHHOH 

OE3, cpe)lH.sl.sl Jln3 - 99 K3BIMKM. noKa3aHO, 'ITO 

::~cpcpeKTHBHOCTb sOJ.ueiicTBH.sl KOMnneKca 
211 

At - Me­

ntneHOBbiH CHHHH H3 nOp.s!,llOK npeBbllll3eT 3cpcpeKTHB­

HOCTb ,lleHCTBH.sl 
211 

At B HOHHOH cpopMe (pHc.2). 

PAnUAQUOHHAgEE30llACHOCTh 

Pa.uHaUHOHHblH KOHTponb Ja o6nyqeHHeM nepco­

Hana .slilepHo-cpi-t3H'!ecKHX ycTaHOBOK Ol151l1 ocymecT­

sn.s~nc.s~ B 1997 fOllY C llOMOlUbiO aBTOM3TH3HpOBaHHblX 

CHCTeM pa.uHaUHOHHOrO KOHTpOll.sl (ACPK) H nepe­

HOCHbiMH npH60paMH. EbinH npO.IlOJI)!(eHbl HCCJie)lOBa­

IIH.sl llOJieH H3liYtJCHH.sl B llOMeiUeHH.siX BOKpyr UHKnO­

Tpo·Ha Y-400M. npo.UOJI)!(aJJHCb pa60Tbl no C03,1laHHIO 

ACPK Ha UHKJIOTpOHHOM KOMnneKCe J151P. npose.ue­

Ha 3aMeHa BbiCOKOaKTHBHOro 3aMeMHTeJI.sl 30Hbl l1EP-2. 

npHH.s!Tble OpraHH3aUHOHHO-TeXHHlJeCKHe Mepbl no 

o6ecnelJCHHIO pa.uHaUHOHHOH 6e30naCHOCTH )laJJH He­

npeBblllleHHe nnaHHpyeMbiX .U03 o6nyqeHH.sl. 

Peryn.s~pHbiH MOHHTOpHHr oKpy)!(aJOmeii cpe.Ubl no 

o6pa3U3M nO'IBbl, pacTeHHH (Tpasa), BO,Ilbl H3 BO,IlOe­

MOB B OKpeCTHOCT.siX lly6Hbl, BO,IlOnpOBO,IlHOH BO.Ilbl H 

c6pOCOB BO.Ilbl npe.llnpH.siTH.siMH nO,IlTBep.UHJI TOT cpaKT, 

'ITO pa.uHOaKTHBHOCTb OKp~aJOIUei-i cpe.Ubl BOKpyr 

ytJACTUE B KOH$EPEHQugx U OEPA30BAHUE 

8 coTpyilHHlJecTBe c IOHECKO H paJnH'IHbiMH 

HHCTHTyraMH POCCHH K 90-neTHIO CO )lH.sl pO)!(,IleHH.sl 

aKa.ueMHKa H.M.CHcaK.s~Ha a MocKse H lly6He npose­

)leH 22-25 .siHBap.s~ 1997 r. Me)!(JlyHapoilHbiH cm.mo-

3HYM «npo6neMbl 6HOXHMHH, pa.uHaUHOHHOH H KOC­

MH'IeCKOH 6HOJIOrHH». nepeil OTKpblTHeM CHMn03HyMa 

COCTO.s!JIOCb nneHapHoe 3ace.uamte npe3HilHyMa Poc­

CHHCKOH AKa.ueMHH 11ayK. Pa6oTa CHMnOJHyMa senacb 

110 TpeM CeKUH.siM : pMHOXHMH.sl, p3.1lH06HOJIOrH.sl, KOC­

MH'IeCKa.sl 6HOJIOrH.sl H MellHUHHa- 11a KOTOpblX 6b1JIO 

npe)lcTasneHo 6onee 70 ilOKnMOB. 

Me)!(.llyHapOllHa.sl KOHcpepeHUH.sl no npo6neMaM 

.s~.uepuoH MeilHUHHbl H I Cbe3ll PoccHHcKoro o6mecTBa 

-o-- 211At 

----
211 

At+MeTHJICHOBbiM CHHHM 

1 Q·2 +---...---.-----,,.----.,.---,----i 
0 2 3 4 5 6 

AlcrHBHOCTb, MKKH/MJI 

PHc.2. bJ)!(HBaeMOCTb KneTOK MenaHoMbl qenoseKa npH 

,!leiicTBHH 
2 ~ 1 At H MeTHJJeHosoro CHHero, MelJeHHoro 

211 At 

0l151l1 OCTaeTC.sl llOCTO.siHHOH B Te'leHHe ,llnHTeJibHOro 

speMeHH H o6ycnosneHa nHlllb ecTecTBeHHOH pa.uHo­

aKTHBH OCTbJO H npO.UYJCTaMH rno6anbHbiX Bbllla,lleHHH. 

KaKoH-nH6o BKna.u a pa.uHOaKTHBHOCTb oKpy)!(aJOmeii 

cpe.Ubl o T .s~.uepHo-cpH3H'IeCKHX ycTaHOBOK Ol151l1 He 

o6Hapy)!(eH. 

B 1997 ro.uy Ha HH.IlHBH.IlYMbHOM il03HMeTpH'!ec­

KOM K OHTpone B 0l151l1 COCTO.s!JIO 1968 lJeJIOBeK, 

BKniO'I a.sl 99 KOMaH,IlHpOB3HHbiX ClleUHaJJHCTOB. no 

cpaBHeii HIO C 1996 r. 3TO 'IHCJIO yseJIHlJHJIOCb Ha 

16 lJeJIOBeK. fO)lOBble HH.IlHBH.IlYMbHble )l03bl nepco­

Hana He npeBbiCHnH 15 M3s/ro.u. HaH6onblllee 3HatJe­

HHe cp .UHeH HH.IlHBH.IlYMbHOH rO)lOBOH )l03bl nepcoHa­

na na6o paTopHH Ol151l1 Ha6nJO.uaeTC.sl, KaK H npe)!()le, 

B JlH<J> - 1,4 M3s/ro)l. npeBblllleHHH KOHTpOllbHbiX 

ypOBHeH H npe)leJIOB )l03 B na6opaTOpH.s!X Tal()!(e He 

6bJJIO 3aperHCTpHpOBaHO. 

.s~.uepHo ~ Me.UHUHHbl 6biJIH opraHH30BaHbl PoccHikKHM 

o6mecTBOM .s~.uepHOH MeilHUHHbl H Ol151l1 a lly6He 9-

12 HJOJI SI 1997 r. HayqHa.s~ nporpaMMa BKnJOtJana cne­
ilyJOIUH C pa3.UeJibl: npHMeHeHHe pa.uHOHYKnH.IlOB B KnH­

HHlJeCK H .UHarnocTHKe H TepanHH, MeTponornlJeCKHe 

npo6neM bl npHMeHeHH.sl pa,llHOHYKnH)lOB, np06JICMbl 

pa.uHOX MHH H pa.Ll.HOcpapMaueBTHKH, npaKTH'IeCKa.sl 

opra!IH JUUH.sl .sl)lepHOH MCilHUHHbl, )l03HMCTpH.s! H 060-

py.uosam te .s~.uepHOH Me.UHUHHbl. B nepHO.Il npose.ueHH.sl 

CbeJ.ua )leHCTBOBana BbtCTaBKa cospeMeHHoro o6opy­

.uosaHHSI .llJISI .sl)lepHOH Me,llHUHHbl H npenapaTOB, Bbtny­

CKaeMbiX OTe•teCTBeHHbiMH, a Tal()!(e Be.UymHMH MHpO­

BbiMH cpHpMUMH. 
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1-2 .ueKa6p.si 1997 r. B LJ:y6He 6biJIO opraHH30Ba­
HO Me)l(.llyHapo.uHoe pa6oT.Jee coBemaHwe «Ea30Bbie 
.s~.uepHo-cpw3wT.JecKwe ycTaHOBKH Ol151l1, .s~.uepH a.si Me­
.uwuwHa w pa.uwo6wonorH.si». Uenb .uaHHoro coBemaHw.si 
COCTO.sina B o6cy:lK.UeHHH B03MO:lKHOCTeH npOH3BO.UCTBa 
Me.UHUHHCKHX pMHOHyKnH.UOB H HOBbiX nepcneKTHB­
HbiX pa.uwocpapMnpenapaTOB Ha 6a3e ycTaHOBOK w 
pa.uwoxwMww Ol151l1. K o6cy:lK.UeHwiO 6hlnw npwBneT.Je­
Hbi cneuwanwcTbi H3 UEPH, flonblnw, lJexww, BeHr-

JHITEPA TYP A 

1. Wan 1.-S., Ochs M ., .. . Bamblevski V.P. et al. -
1INR Commun. EI -97-349, Dubna, I997. 

2. Phong N. V, Bamblevski V.P. et al. - Radiat. Mea­
surements (to be published). 

3. Aleinikov V.E., .. . Timoshenko G.N. - 1INR 
Preprint P16-97-158, Dubna, 1997. 

4. AlleUHUK08 B.E. - TeJucbt ooKJZaOo8, npeocma8-
JZeHHblX Ha «Tpemuu Cbe30 no paOUaijUOHHbl.M 
UCCJle008aHUJI.M» (MOCK8a, 14-I7 OKmJI6p1i 1997), 
flyUJUHO, I997, m.1, C.272. 

5. Aleinikov V.E., Timoshenko G.N. - In: Proc. of the 
IRPA Regional Symposium on Radiation Protection 
in Neighbouring Countries of Central Europe, 
Prague, I997, p .2. 

6. Aleinikov V.E. - In: Proc. of the IRPA Regional 
S)IPiposium on Radiation Protection in Neighbour­
ing Countries of Central Europe, Prague, 1997, p.211. 

7. To8opyH P.,a. - PaouaijUOHHQJI 6UOJl02UJl. Paouo-
3KOJl02UJl. 1997, m. 37, 8.5, c.539. 

8. lllMaKo8a H.J/., Kpaca8UH E.A., To8opyH P./!., u 
op. - PaouaijUOHHQJI 6UOJl02UJl. PaOU03KOJl02UJl. 
1997, m.37, 8.2, c.213. 

9. To8opyH P./!., Kpaca8uH E.A., u op. - B c6. · Me)K­
oyHapoOHbtu CUMnOJUYM «flpo6JleMbl 6UOXUMUU 
paouat~UOHHou u KOCMU'IeCKOU 6uoJZozuu». TeJUCbt 
OOKJZ. (MoCK8a, /!y6Ha, 22-25 JIH8ap1i 1997). 
011J/11, /!19-96-514, /!y6Ha, 1996, c.47. 

10. lllMaK08a H.J/., Kpaca8UH E.A. u op. - B c6.: 
Me)KOyHapoOHbtu cUMnoJuyM «flpo6JZeMbl 6uo­
xUMuu paOUaijUOHHOU U KOCMU'IeCKOU 6UOJl02UU». 
TeJucbl OOKJZ. (MoCK8a, J!y6Ha, 22-25 JIH8ap1i 
1997). 011J/11, /!19-96-514, /!y6Ha, 1996, c.64. 

11. To8opyH P./!. - TeJ. OOKJl. <<Tpemuu Cbe30 no pa­
ouaqUOHHbl.M UCCJle008aHUJIM », ( 14-17 0KmJI6p1i 
1997, MocKBa), flyUJuHo, 1997, c.67. 

12. Govorun R.D. - 1INR Commun. E19-97-208, 
Dubna, 1997. 

13. PenuH M.B., To8opyH P./!. u op.- B c6.: Me)KOy­
HapoOHbtil CUMnOJUYM «flpo6JleMbl 6UOXUMUU pa­
OUaijUOHHOU u KOCMU'IeCKou 6uoJZ02UU». TeJUCbt 
OOKJZ. (MocK8a, /!y6Ha, 22-25 1lH8apR 1997). 
011JII1, /!19-96-514, J!y6Ha, 1996, c.54. 

14. Krasavin E.A. , Govorun R.D. et a/. - JJNR 
Commun. E19-97-170, Dubna, 1997. 

15. Ocuno8a 11.A ., KaObtute8CKCIJI E./0. u op.- Te3. 
ooKJZ. «Tpemuu CbeJO no paouat~UOHHblM uccJZeoo-

112 

pww w pamwT.JHbiX .opraHw3auwii Poccww. flo pe3ynbTa­
TaM coBemaHw.si npwH.siT MeMopaH.UYM, co.uep:lKamwii 
KOHKpeTHble npe.uno:lKeHH.si. 

YcnernHo Benocb o6yqeHwe cTy.UeHTOB YHwBepcw­
TeTcKoro ueHTpa no cneuwanbHOCTH «Pa.uwo6wono­
rw.si» (Kacpe.upa npocp. E.A.KpacaBwHa). B HaT.Jane 
npornnoro ro.ua Kacpe.upy OKOHT.Jwnw 3 cTy.UeHTa. B Ha­
CTo.simee BpeM.si B rnTaTe OPPH pa6oTaiOT 8 BbmycK­
HHKOB Kacpe.upbi w 2 acnwpaHTa. 

8aHUJI.M», ( 14-17 OKmJI6p1i 1997, MocK8a), 

flyUJUHO, 1997, C.26. 

16. J/106UMo8a K.A., AHUKUH C.A. - Te3. OoKJZ. «Tpe­
muu Cbe30 no paOUaijUOHHbl.M UCCJle008aHUJI.M», 
(14-17 OKnU16p1i 1997, MocK8a), flyUJuHo, 1997, 
c.19. 

17. Del Giudice A., ... Koltovaya N., Hartings H., eta/. 
-Current Microbiology, 1997, v.34, p.382. 

18. Ptitsyn L.R., ... Kozubek S., Krasavin E.A., et al. -
Applied and Environmental Microbiology, Nov., 1997. 

19. KopowOuH 8.11., KopozoouHa B.J/. - 3KOJZ02UJI, 
1997, N!1, c.24. 

20. Kopo200UHa B.J/. u op. - Coo6UJeHue 011JII1 
p 19-97-296, 1997. 

21. Kop0200UHa B.J/. u op. - Te3. OOKJl. «Tpemuu 
CbeJO no paouaquoHHbtM uccJZeOo8aHUJI.M», ( 14-17 
OKmJI6pR 1997, MoCK8a), flyUJuHo, 1997, c.155. 

22. 310JUK08 H.A., flemuH B.T. - B c6. : Me»:OyHapoo­
Hbtu CUM1l03UYM «flpo6JleMbl 6UOXUMUU paOua­
ijUOHHOU u KOCMU'IecKou 6uoJZ02UU». TeJucbl OOKJZ. 
(MocK8a, J!y6Ha, 22-25 RH8apR 1997). 011JII1, 
1!19-96-514, J!y6Ha, 1996, c.49. 

23. flemuH B.r., 3103UK08 H.A. - TeJ. ooKJZ. «Tpemuu 
Cbe30 no paOUaijUOHHbl.M UCCJle008aHUJI.M», ( 14-17 
OKmJI6pR 1997, MoCK8a), flyUJuHo, 1997, c.161. 

24. 3103UK08 H.A. - TeJ. ooKJZ. <<Tpemuu CbeJo 110 
paOUaijUOHHblM UCCJle008aHUJIM», ( 14-17 OKmJI6pR 
1997, MoCK8a), flyUJuHo, 1997, c.150. 

25. KoMO'IK08 M.M. - B c6. : Me»:OyHapoOHbtu CUM-
1I03UYM «flpo6JleMbl 6UOXUMUU paOuaqUOHHOil U 
KOCMU'IecKou 6uoJI02UU». TeJucbt OOKJZ. ( MocK8a, 
/!y6Ha, 22-25 11H8apR 1997). 011JII1, /!19-96-514, 
/!y6Ha, 1996, c.50. 

26. KoMO'IK08 M.M. - B c6.: Me»:OyHapoOHblU cuM­

noJuyM «flp06JleMbl 6UOXUMUU paouaquOHHOll U 

KOCMU'IeCKOU 6uoJZ02UU». TeJucbt iJoKJZ. (MoCK8a, 
/!y6Ha, 22-25 JIH8ap1i 1997). 011JII1, 1!19-96-514, 
/!y6Ha, 1996; Coo6UJeHLte 011JII1 /!19-97-284, /!y6-
Ha, 1997. 

27. KoMO'IK08 M.M. - TeJ. ooKJZ. «Tpemuu coeJiJ 110 
paiJuaqUOHHhlM UCCJle008aHIIJIM», ( 14-17 0KmJI6p1i 
1997, MocK8a), flyUJUHO, 1997, c.288. 

28. Komochkov M.M. - 1/NR Commu11. £19-97-269, 
Dubna, 1997. 



B 1997 ro.ay B Y'le6Ho-HayqHOM ueHTpe 011.sll1 

o6yqanocL 85 cTy.aeHTOB. CocTOllnacL JaiUHTa 27 .ann­

noMHLIX pa60T B lllHpOKOM .UHanaJOHe TeM. C UenbJO 

OO.LlrOTOBKH BbiCOKOKBaJ1HcpHUHpOBaHHbiX Ka.LlpOB .llnll 

cTpaH-yqacTHHU 011.sll1 npo.aomKnna pa6oTy acnnpaH­

Typa 011.sll1 . OceHLJO 1997 r. npomen O'lepe.aHOH Ha-

6op acnnpaHTOB. obmo npHHliTO 8 BLmycKHHKOB paJ­

nH'IHLIX syJoB PoccHH. B HaCTOliiUee speMll B acnH­

paHType QJ.i.siJ.i yqaTCll 46 MOnO.LlbiX cneUHaJlHCTOB, 

8 'IHCne KOTOpblX rpa)I(JlaHe nonbWH, PyMLJHHH, 

Mon.aoBLJ. 

. 21 MapTa 1997 r. O'lepe.UHall ceccnll KoMHTeTa 

nonHOMO'IHbiX npe.UCTaBHTeneH npaBHTenbCTB rocy­

.aapCTB - 'lneHOB 011.sll1 nOCTaHOBHna: «npHHHMall 

so BHHMaHHe ycnemHYJO peanHJaUHJO o6pa3oBaTenL­

HOH nporpaMMbl 11HCTHTyTa H ee 803pOClllYJO pOnb B 

.aeliTenLHOCTH 011.sll1, yTBep.aHTL cne.ayJOmee .aonon­

HeHHe B cTaTLJO 4, OYHKT 2 YcTaBa 011.sll1: .Ilnll ocy­

mecTsneHHll CBOHX ueneH J.iHCTHTyT pa3BHBaeT o6pa-

30BaTenbHYJO .UeliTenLHOCTb, 8 TOM 1.JHCne o6yqeHHe 

CTy.aeHTOB H acnnpaHTOB no HanpasneHHliM, cosna.aa­

JOlllHM C OCHOBHbiMH o6naCTliMH HCCne.aoBaHHH J.iH­

CTHTyTa, C uenLJO OO.LlfOTOBKH BbiCOKOKBaJ1HcpHUHpO­

BaHHbiX Ka.LlpOB .Unll CTpaH-}"'aCTHHU QJ.i.siJ.i». 

Y'leHbiH COBeT 011.sll1, COCTOliBlllHHCll 8 HJOHe, Ja­

cnymaB OT'IeT Y'le6Ho-HayqHoro ueHTPa H nOJ.apaBHB 

ero yqpe.aHTeneH c ycnemHoH peannJauneH o6paJosa­

TenLHOH nporpaMMLI Ha 6aJe YHU, HaCTOliTenLHO pe­

KOMeH.aosan npo.aon)J(eHHe :noH .aej!TenLHOCTH. 

B npo6neMHO-TeMaTH'IeCKHH nnaH 011.sll1 Ha 

1998 ro.a BOlWla HOBall TeMa nepsoro npnopHTeTa 

«OpraHHJaUHll, o6ecne'leHHe H paJBHTHe yqe6Horo 

npouecca YHHBepcHTeTcKoro THna B 011.sll1». PyKoBo­

.LlHTenn TeMbl - A.H.CHCaKliH H c.n.HsaHOBa. PaHee 

YHU cosMeCTHO c JlBT A BLmonHlln pa6oTLI no npo­

eKTY «ABTOMaTH\feCKall, HHcpOpMaUHOHHall H . npo­

rpaMMHall noMep)J(Ka o6paJosaTenLHoro npouecca 

YHHBepcHTeTCKOfO THDa» 8 paMKaX TeMbl «PaJBHTHe H 

DO.Ll.Llep)J(Ka CeTeBOH, HHcpOpMaUHOHHOH H KOMDbJOTep­

HOH HHcppaCTPYKTYPLI 011.s111». 

31 OKTll6pll 1997 r. DO.Ll npe.ace)laTenLCTBOM 

A.H.CHCaKliHa cocTOllnCll CoseT Y'le6Ho-HayqHoro 

UeHTPa, KOTOpblH paCCMOTpen HTOrH npome.amero H 

nnaHLJ Ha HOBLIH yqe6HLIH ro.a. C coo6meHHeM o6 

opraHHJaUHH cry.aeH\feCKOH npaKTHKH neTOM 1998 r. 

BbiCTY Hna .LlHpeKTop YHU c.n.HsaHOBa. B CoBeTe 

npHHHMaJlH yqaCTHe npe.UCTaBHTenH na6opaTOpHH 

011.sll1 H syJoB, 'ILH Kacpe.apLI npe.acTasneHLI B YHU. 

B 1997 ro.ay B YHU acnnpaHTaM 6Lm npeJ!fO)J(eH 

UHKn neKUHH no.a 06IUHM HaJBaHHeM «CospeMeHHLJe 

npo6neMbl ecTeCTBOJHaHHll», B paMKaX KOTOpOro 

6LinH npo'IHTaHLI neKUHH 'ln.-Kopp. PAH H.H.Mem­

KOBLIM Ha TeMy «YCKOpHTenH Japli)J(eHHbiX \faCTHU 8 

3KCnepHMeHTaJ1bHOH cpH3HKe», npcxpeCCOpaMH 

f.A.llienKOBbiM - «3KcnepHMeHTaJ1bHble MeTO.Llbl 

cpHJHKH 'laCTHU», IO.n. faHrpCKHM - «CTpoeHHe 

3neKTpOHHOH o6ono'IKH aTOMa H ee CBliJL co CTPYKTY­

poH li.Upa», P.B.Jl)J(onocoM - «.sl.aepHall .LlHHaMHKa B 

COCTOll HliX, 6nHJKHX K paBHOBeCHbiM, H HepaBHOBeC­

HbJe npoueccLI B li.Upax», Jl.H.KaJaKOBLIM - «3a npe­

.aenaMH "cTaH.aapTHOH MO.UenH", HnH KaKall HOBall cpH­

JHKa O)J(H.UaeT Hac Ha ycKopHTenllx cne.ayJOmero .aecli­

THneTHll». npocpeccop n.CnHnnaHTHHH (J.1TaJ1Hll) 

npo'IHTan nepBLie TPH neKUHH HJ Kypca Ha TeMy 

«.sl.aepHall H cyfuli.UepHall aCTpOcpH3HKa». 3TOT Kypc 

HaMe\feHO npO.UOn)J(HTb, a C MaTepHanaMH npO'IHTaH­

HbiX neKUHH MO)J(HO OJHaKOMHTbCll B 6n6nHOTeKe 

YHU. 

npasneHHe Me)I(JlY"aPO.LlHOH copOCOBCKOH npo­

rpaMMbl o6pa30BaHHll B o6naCTH TO'IHbiX HayK, OO)lBe­

.Llll HTOrH KOHKypCOB Ja 1996-97 rr., npHCBOHnO 

JBaHHll H BLI.UenHno rpaHTLI uenoH rpynne npenQJlaBa­

TeneH, acnHpaHTOB H cTy.aeHTOB YHU. 

B 1997 ro.ay o6paJoBaTenLHLJH npouecc 6Lm 

pacwHpeH sse.aeHHeM cneuHanLHoro npaKTHKyMa .llnll 

cTy.aeHTOB Ha 6aJe na6opaTOpHH 011.sll1. TeMLI npaK-

113 



THKyMa: peHTfeHOBCKa51 .lli'IQJpaKTOMeTpH»; TepMOMeT­

pH», BaKyyMHa51 TeXHHKa, KpHOfeHHKa B HCCne.UOBa­

HH»X CBepxnpOBO.UHHKOB; HJMepeHHe XapaKTepHCTHK 

He-3-clJePIHKOB; ocHOBbi pa6oThi c 6aJaMH .uaHHhtx; 

panHOrpaQJHlJeCKOe onpe.ueneHHe KOHUeHTpauHH H30-

TOfiOB ypaHa H TOpH» B paJnHlJHbiX o6pa3UaX. flpaKTH­

KYM senH yqeHbie nH<t>, n5IP, mm 0115111. 

Ba:llmoe MeCTO B no.uroTOBKe MOnO.UbiX cn euHa­

nHCTOB 3aHHMaiOT KypCbl KOMfibiOTepHbiX TeXHOnOrHH 

H HX peanH3auH» Ha 6aJe COBpeMeHHOfO nporpaMMHO­

annapaTHOfO KOMnneKca. C :noii uem10 B 1997 ro.uy 

6hinH BBe,lleHbl cne.UyiOlUHe neKUHOHHbie KypCbi : «Oa-

3bl ,llaHHbiX», «BH3yanH3aUJ.ijj B HaYlJHbiX HCCne,llOBa­

HH»X», «06'heKTHO-OpHeHTHpOBaHHOe nporpaMMHpO­

BaHHe Ha C++» H .Up. 

Ha pHcyHKe Iipe.ucTasneHa cxeMa KOMfibiOTepHoro 

ueHTpa YHU. 

Ilpo.uomtcaeTc» o6MeH cTy.UeHTaMH Y'!e6Ho-Hayq­

Horo ueHTpa H yHHBepcHTeToB cTpaH Esponbi. TpH 

cTy.ueHTa H3 <l>Pf oKono Tpex Mec»ues npoxo.uHnH 

npaKTHKY B 0115[11, opraHHJOBaHHYIO Ha 6a3e n5J:p 

npH no.u.uep)f(Ke YHU. Bo spehljj npe6biBaHJ.ijj B .Lly6He 

CTy.UeHTbl yqaCTBOBanH npaKTHlJeCKH B pa60Te Hayq­

HbiX rpynn n5J:P, 03HaKOMHnHCb C .llPYrHMH n a6opa­

TOpH»MH 0115[11. 3HaHH», nonyqeHHbie B Jly6He, fiO.Il­

TBep)f(JleHbl cepTHQJHKaTaMH YHU. 

Pa3BHBaiOTC» .up~eCTBeHHbie H JlenoBhie B3aHMO­

OTHOllleHH» YHU 0115111 H nonbcKoro YHHBepcHTeT­

cKoro coo6mecTBa. B Mae 1997 r. rpynna cTy.UeHTOB 

YHU no6biBana B KpynHbiX YHHBepcHTeTCKHX ueHTpax 

IlonblliH - ni06nHHe, no.u3H, Il03HaHH, Bpounase, a 

B HIOHe C OTBeTHbiM BH3HTOM B Jly6Hy npHeJ)f(anH CTy­

.ueHTbi-QJH3HKH Ilo3HaHbCKoro yHHsepcHTeTa, KOTOpbie 

noceTHnH see na6opaTopHH 0115111. B ceHT»6pe rpyn­

na cTy.ueHTOB BpounascKoro yHHBepcHTeTa OJHa­

KOMHnacb c pa60TOH Y'le6Ho-HayqHoro ueHTpa, nT<t>, 

n51P H .upymx na6opaTOpHH 0115ll1. B cpespane TPH 

cTy.UeHTa H acnHpaHT YHU no6biBanH Ha JHMHei1 

lliKOne no TeopeTHlJeCKOH QJH3HKe B nonbCKOM ropo.ue 

KapnalJ, KOTopyiO e)f(ero.uHo opraHHJyeT 11HCTHTyT 

TeopeTHlJeCKOH QJH3HKH BpounascKoro yHHBepcHTeTa. 

B asrycTe B BeHe cocTo»nacb 12-» KOHQJepeHUH», 

npoBO.UHMa51 Me)f(.UyHapo.uHoi1 accouHauHei1 cTy.UeH­

TOB-QJHJHKOB, B pa6oTe KOTOpOH npHH»n yqaCTHe 

acnHpaHT 0115111 A.YypHH. CTy.UeHTKa YHU A.CKalJ­

KOBa npolllna neTHIOIO CTa)f(HpOBKy B UEPH. 

flO.UfOTOBKa QJH3HKOB B pa3HbiX CTpaHaX MHpa 

HMeeT CXO,IlHbie npo6neMbl. Jln» Bbi»CHeHH» 061UHX Ja­

,llalJ H cnoco6os Hx pellleHHH B Espone 6bma opraHH­

JOBaHa Esponei1cKa51 ceTb QJHJHlJecKoro o6paJoBaHH» 

(EUPEN), o6'be.UHH»I01Ua51 Bcex JaHHTepecoBaHHbiX 

3THMH sonpocaMH H npose.ueHa B 1997 ro.uy nepsa51 
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KOH<lJepeHUH.II (the first EUPEN General Forum 97) 

rro,ll 3rH.llOH EsporreiicKoro <lJH3H4ecKoro o6mecTsa H 

cooTBeTCTBYJOIUHX KOMHCCHH EsporreiicKoro CoJ03a. B 
YHU rrocTyrrHJJO rrpe.llJlO)I(eHHe 6biTb YtJaCTHHKOM 

3TOH CeTH. 

YHU HMeeT ,llorosopbi o cosMeCTHOH ,lle.IITeJJb-· 

HOCTH C pa3HbiMH By3aMH, B TOM 'IHCJJe C TyJJbCKHM 

rocy.llapcTBeHHbiM rre,llarorH'IeCKHM yHHBepcHTeTOM, 

,llJJ.II KOTOpOrO O'leHb Ba)l(eH BOilpOC IlO,llfOTOBKH MOJJO­

,llbiX HaYtJHO-Ile,llafOfH'IeCKHX Ka,llpOB ,llJJ.II pa60Tbl Ha 

Ka<Pe.llpax <lJH3H4eCKoro <PaKyJJbTeTa. B 1997 ro.lly co­

CTO.IIJJacb 3aiUHTa ,llHilJJOMHbiX rrpoeKTOB rrepBbiMH Tpe­

M.II cTy.lleHTaMH TrnY, 3aseplllHBlllHMH csoe o6paJo­

saHHe s YHU. PeKTop TfnY Bbipa3HJJa 6oJJblllYJO 6na­

ro,llapHoCTb seeM COTPY.llHHKaM 0115111, YtJaCTBYJOIUHM 

B 06YtJeHHH 6y.llymHX <lJH3HKOB. 

B <!Jespane 1997 r. rrpOlllJJa nepBa.s! OTKpbiTa.ll Ha-· 

YtJHa.ll KoH<!JepeHUH.II YHU H 06ne.llHHeHH.II MOJJO.llbiX 

YtJeHbJX H crreuHanHCTOB (OMYC) 0115111. B TeMaTHKY 

KOH<lJepeHUHH 6bJJJH BKJJIO'IeHbJ: <lJH3HKa .ll,llpa H 3JJe­

MeHTapHbiX 'laCTHU, TeopeTH'IeCKa.ll <lJH3HKa, COBpe­

MeHHbJe MeTO,llbl ycKopeHH.II 3ap.ll)l(eHHbiX 'laCTHU H 

ycKOpHTeJJbHa.ll TeXHHKa, Bbi'IHCJJHTeJJbHa.ll MaTeMaTH­

Ka, <lJH3HKa TBep,llOfO TeJJa, TeXHHKa H MeTO,llHKa <lJH-

3H4eCKOfO 3KCI1epHMeHTa, aBTOMaTH3aUH.II <lJH3H4eC­

KHX Hccne,llOBaHHH. Uenb KoH<!JepeHUHH - rrpe.llOCTa­

BHTb BOJMO)I(HOCTb MOJJO.llbiM crreuHanHcTaM HJ 01-15111 

H .llPYrHX UeHTpOB WBYJOB, H3YtJaiOIUHM COBpeMeHHbJe 

rrpo6neMbl <lJH3HKH, YJHaTb H 06Cy.llHTb COCTO.IIHHe H 

rrepcrreKTHBbl 3KCnepHMeHTaJJbHbiX H TeopeTH'IeCKHX 

HCCJJe,llOBaHHH, OUeHHTb C06CTBeHHble ,llOCTH:lKeHH.II B 

HayKe. 

8 MapTe COCTO.IIJJaCb KOH<lJepeHUH.II MOJJO,llbiX YtJe­

HbiX 01151J.1, KOTOpa.s! .IIBHJJaCb 3asepllla10IUHM 3TaiTOM 

II KOHKypca MOJJO,llbiX YtJeHblX H CileUHaJJHCTOB B 06-

JJaCTH HCCJJe,llOBaHHH KOH,lleHCHpOBaHHbiX Cpe,ll .ll,llep­

HbiMH MeTO,llaMH. KOHKypc, rrpOBe,lleHHbiH COBMeCTHO 

nH<I> H YHU 0115111, - O,llHa H3 COCTaBJJ.IIIOIUHX 

YtJe6Horo npouecca. Cpe.llH .llOKJJa.ll'IHKOB Ha KoH<Pe­

peHUHH 6biJJH BbmycKHHKH YHU 3a see ro,llbl, Ha'IHHa.ll 

c 1993 . 

8 HIOHe 1997 f. COCTO.IIJJaCb rrepBa.s! JJeTH.II.II lllKOJJa 

MOJJO,llbiX YtJeHbiX H CileUHaJJHCTOB, opraHH30BaHHa.ll 

Y4e6HO-H<!.YtJHbiM ueHTpoM H OMYC 0115111. 3a TPH 

,llH.II 60 YtJaCTHHKOB lllKOJlbl rrpOCJJYlllaJJH 11 JJeKUHH 

se.llyiUHX HaYtJHbiX COTPY.llHHKOB 11HCTHTyTa, B KOTO­

pbiX HaUIJlH OTpa)l(eHHe KaK 06IUHe BOilpOCbl COBpe­

MeHHOH 3KCrrepHMeHTaJJbHOH H TeopeTH'IeCKOH <lJH3H­

KH, TaK H HarrpaBJJeHH.II ,lle.IITeJJbHOCTH OT,lleJJbHbiX JJa-

6opaT pHH 11HCTHTyTa. 

Cos~pllleHCTsyeTC.II MaTepHaJJbHa.ll 6aJa Y4e6Ho­

HaYtJHOro UeHTpa. 0TKpbiJJC.II BTOpOH KOMilbiOTepHbiH 

KJJaCC ,llJJ.II CTy.lleHTOB. I13MeHHJJaCb KOH<lJHrypaUH.II 

KOMil b iOTepHOH CeTH, ,llOCTyrrHOH CTy,lleHTaM H aCITH­

paHTaM YHU B rrpe,llenax cHcTeMbi NICE: O.llHH H3 

KOMil bJOTepHbiX KJJaccos Ha cerO.llH.II noJJHOCTbiO YKOM­

rrneKTOBaH PC THrra Pentium-133. B HaCTO.IIIUee speM.II 

B KOMnbJOTepHbiH KOMrrJJeKc YHU BXO.llHT ALPHA­

cepsep , pa6oTaJOIUHH rro.ll cHcTeMoii DecUNIX H Bbi­

noJJH.II IOIUHH <PYHKUHH UNIX-, Mail- H WWW-cepse­

pos. A .llpec HH<!JopMaUHOHHOH WWW -cTpaHHUbi YHU 

B KOM ilbiOTepHOH CeTH 0115111: http//uc.jinr.ru. 

<l>y HKUHOHHpyeT H pa3BHBaeTC.II HaYtJHO-Te'XHH'Ie­

CKa.ll 6 H6JJHOTeKa YHU. 8 Heii co6paHo MHoro KHHr 

HJ JJH HbiX 6H6JJHOTeK cOTPY.llHHKOB 0115111, HMeeTc.ll 

nepHOJlH'IeCKa.ll JlHTepaTypa 0115111 H JJHTepaTypa ITO 

nporpaMMHOMY H TeXHH'IeCKOMy o6ecrre4eHHIO KOMilb­

IOTepo . EH6JJHOTeKa peryn.s~pHo nonYtJaeT )l(ypHanbi 

«Nature», «CERN Courier», «Europhysics News)). 
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Jla6oparopHll reoperwiecKoA cpH3HKH. Y'laCTHHKH X ceMHHapa <<fpaBHTaUHOHHall 3Hepmll 11 rpaBHTaUHOHHbie sonHbl>> 

Jla6opaTOp11ll Bb!COKHX 3HeprHH. 

CeMHHap, nocBliiUeHHbiH 90-nenuo 

co JlHll pO)J(JleHHll ocHoBarenl! na6oparop1111 

aKaneMHKa B.H.BeKcnepa. 

Bbicrynaer aKaneMHK A.M.EannHH 

Jla6oparopHll l!JlepHbiX 

npo6neM. 

M~MopHanbHall nocKa, 

nOCBl!IUeHHal! naMl!TH 

BbiJlaiOmerocl! y'leHoro 

aKaneMHKa E.M.OoHreKopso 



Jla6opaTOpiD1 Bb!COKHX :meprnii . 
nepe.UBHJKHlUI nOJJllpH30BaHHlUI 
MHllleHb Ha nj"lKe nOJJllpH30BaHHbiX 
HeHTpOHOB CHHXpocpa30TpOHa 

Jla6opaTOpHll Bb!COKHX :meprnii. 
HcnhiTaHHll nonHoMacll!Ta6Horo 
npOTOTHna .apeiicpOBOH KaMepbl 
BHyrpeHHero TpeKepa 
.IlJlll cneKTpoMeTpa HADES (GSI) 

Jla6opaTOpHll Bb!COKHX ::!Heprnii. 
MaKeT .UHnOJJbHoro MarHHTa 
ycTaHOBKH ALICE 
.IlJlli 3KCnepHMeHTOB no nporpaMMe 
Hccne.uosaHHH Ha LHC (UEPH) 



Jia6opaTopHll ll)lepHhiX npo6neM. 

Bo BpeMll OCMOTpa O)lHOH 

H3 3KCTiepHMeHTaJJbHbiX 

ycTaHOBOK na6opaTOpHH . 

Ha CHHMKe BTOpOH cnpaBa -

npence)laTeJlb OporpaMMHO­

KOHCYJJbTaTHBHOfO KOMHTeTa OH51H 

ITO ll)lepHOH cpH3HKe 

)l(..[(oii'l (EeJlbrHll) 

.I 

OnhiTHoe npoH3BOilCTBO. 

C6opKa HOBOH MarHHTHOH CHCTeMbl 

ilJlll cosMeCTHoro OH51H - l..(EPH 
:>KcnepHMeHTa NA-45 
Ha ycKopHTene SPS 



na6opaTOp11ll liJlepHblX peaKUHH. Bpyt.IeHHe npeMI111 11M. r .H.cDnepoBa 3a 1997 ron 3.XocpMaHy (GSI, .[{apMWTa)lT), 
A.Co6Ht.IeBcKoMy (l151n, Bapwasa). Ha CHHMKe cnesa - npocpeccop 3.XocpMaH, cnpasa - npocpeccop A.Co6Ht.IeBCKHi1, 
HayYHblH PYKOBOJlHTeJib n51P IO.U.OraHeCliH, JlHpeK rop n51P M .f.l1TKI1C 

na6opaTOp11ll liJlepHblX· peaKUHH. 

06cylKJleHHe pe3yJibTaTOB, 

nOJiyYeHHblX B 3KCnepHMeHTe 

no HCCJie)lOBaHHIO CBOHCTB liJlep 

Ha rpaHHUe HYKIIOHHOH 

cTa6HJibHOCTH : C10i1 Wysei1, 

U 3liH THaHMeH (J.1CcD, naHbt.IlKOy, 

KHTai1), IO.n.raHrpcKHi1 (Ol151J.1) 



fla6opaTOpH» HeHTpOHHOH ¢H3HKH. 

h.riaHOBO-npo¢HJiaKTH'IeCKHe pa60Tbl 
Ha peaKTope HEP-2. 

Ha CHHMKe: iiHpeKTOp na6opaTOpHH 

B.fl.AKceHoB H iiHpeKTop OH51H 
B.f.Ka)lhiWeBCKHH s peaKTOpHoM 

Jane HEP-2 

na6opaTopH» HeHTpOHHOH ¢H3HKH. ToplKeCTBeHHbiH ceMHHap, nocs»weHHhi i i 20-neTHIO ¢H3H'IecKoro nycKa peaKTopa HEP-2 



Jia6opaTop11ll csepxBhiCOKI1X 3Hepmii. Mo"enh ycKop11TeJill Mll p~11aU110HHhiX TexHonomi1, 
cOJ"asaeMoro cneu11an11cT~M11 Ol151H 11 l151l1513 (Eonrap11ll) 

~~ 

Jla6opaTOp11ll csepXBbiCOKI1X 3HepmH. 
!l>.Enox (U.EPH) 11 H .H.3aMl!TI1H (OH51H) o6cylK"aiOT KOHCTPYKU1110 
aKTI1BHOH TIJIOCKOCTI1 npOTOTI1Tia npeM11BHenoro cy6"eTeKTopa 
(npoeKT CMS), 113roTOBJJeHHoro s Ol151H · 

Jla6opaTOp11ll CBepXBblCOK11X 3HepmH. 
YcTpoiicTBO Mll 113roToBJJeHI1ll ::~nei<.Tpo"os 
nponopU110HaJJhHhiX KaMep 
C 11H"YU11pOBaHHblM CbeMOM 11HcpOpMaUHH 



HeCTBe.u (,UaHHll), 7 HlOHll . 
Y'laCTHHKH V EBponeikKoH WKOJlbi 
no cpH3HKe BbiCOKHX 3HeprHH 

Jla6opaTopHll li.UepHbiX npo6neM . 
nollbCKHe CTy.UeHTbl Ha 3KCKypcHH 
B Jane KJ111HI1KO-cp11311'1eCKOrO 
KoMnneKca cjJaJoTpoHa Ol151l1 

Y'le6Ho-Hay'!HbiH ueHTp Ol151l1 . 8CTpet.Ia MOJlO.UbiX cjJHJHKOB c no'!eTHbiM .UHpeKTopoM Jla6opaTopHH li.UepHblX npo6neM 
npocjJeccopoM B.n.,UlKenenoBbiM (B ueHTpe) 



Ha)"--HO-TeXHI1'JecKa51 6H6mwTeKa 
OIUIJ1, 22 Ma51 . BhiCTaBKa HOBbiX KHHr 
H31l:lTeJJbCTBa «llinpHHrep>>. 
)lHpeKTOp 1131laTellbCTBa O.XeJJhcjJepHX 
(<l>Pr) - Ha CHHMKe TpeTHH cnpaBa 

AnyuJTa (KpbiM), 19 HIOH51. Ha npa31lHOBaHHH 30-neTH51 naHcHoHaTa «)ly6Ha>> 

IbaaTeJJbCKOMY oTaeny OH51J1 wcnoJJHHJJOCh 40 neT. Ha CHHMKe: JKcKypcH51 B neYaTHOM uexe oTaena 
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~3AATEnbCK~~ OTAEn 

8 1997 ro.uy H3,llaTeJibCKHH OT,lleJI BbinYCTHJI B 

CBeT 456 HaHMeHOBaHHH C006IUeHHH H npenpHHTOB 

0115111. J.1J.uaHbl 163 CJIY.lKe6HblX MaTepHana. 

BbiWJIH H3 ne~aTH 43 c6opHHKa Tpy.uos pa3JIH~­

HbiX KOH~epeHUHH, WKOJI H COBeiUaHHH, opraHH30-

BaHHblX 0115111. Cpe.uH HHx: TPY.Ubi X Me.lK.UyHapo.uHoii 

KOH~epeHUHH «flpo6JieMbl KBaHTOBOH TeOpHH nOJill», 

4 Me.lK.UyHapo.uHoro ceMHHapa no B3aHMO.UeiicTBHIO 

HeiiTpOHOB c li.UpaMH, Me.lK.UyHapo.uHoro cosemaHHll 

«PenliTHBHCTCKIDI li.UepHIDI ~H3HKa oT coTeH MaB .uo 

TaB» (B 2 TOMax), XIII Me.lK.UyHapo.uHoro ceMHHapa 

no npo6JieMaM ~H3HKH BbiCOKHX 3HeprHH (B 2 TOMaX), 

3 Me.lK.llYHapO.UHOH KOH~peHUHH «PeHOpMrpynna-96». 

YsH.uenH cseT ro.uoBbie oT~eTbi 0115111 Ja 1996 r. (Ha 

pyCCKOM H aHrJIHHCKOM ll3biKaX), OT~eT Jla6opaTOpHH 

TeopeTH~ecKoii ~H3HKH Ja 1995-1996 rr., ro.uosoii 

OT~eT Jla6opaTOpHH HeHTpOHHOH ~H3HKH 3a 1996 r., 

OT~eT Jla6opaTOpHH ll,llepHbiX peaKUHH 3a 1995-

1996 rr., KHHra A.H.6oron106osa «H.H .6oron106os. 

~H3Hb H TBOp~eCTBO». 

8 1997 ro.uy BblWJIH B CBeT WeCTb BbinYCKOB .lKyp­

HaJia «<l>H3HKa 3JieMeHTapHblX ~aCTHU H aTOMHOrO 

li.Upa», BKJIIO'IaiOIUHX 29 0630pOB, H 6 HOMepOB 

«KpaTKHX C006IUeHHH 0115111», B KOTOpbie BOWJIH 

53 cTaTbH, co.uep.lKaiUHe opHrHHaJibHbie Ha)"'Hbie, Ha­

yqHo-TeXHH~ecKHe, MeTO.UH~eCKHe H npHKJia)lHbie pe-

3YJlbTaTbl. flpO.UOJI.lKaJICll BbinYCK HH~OpMaUHOHHOro 

6IOJIJieTeHll «HOBOCTH 0115111» Ha pyCCKOM H aHrJIHH­

CKOM ll3biKaX. 

8 pe,llaKUHH .lKYPHaJIOB, Ha pa3JIH~Hble KOH~epeH­

UHH, CHMnOJHYMbl, COBeiUaHHll H WKOJibl, npOBO.UHB­

WHeCll KaK B CTpaHax-yqaCTHHUaX 0115111, TaK H B 

JlpyrHX CTpaHaX, H3)laTeJibCKHM OT)leJIOM 6biJIO Ha-

npasn eHO 325 CTaTeH H ,llOKJHl,LlOB, CO,llep.lKaiUHX pe-

3YJibTaTbl pa6oT .uy6HeHCKHX yqeHbiX. CTaTbH coTpy.u­

HHKOB 0115111. ny6JIHKOBaJIHCb B TaKHX .lKypHanax, KaK 

«~ypHaJI 3KCnepHMeHTaJibHOH H TeopeTH~eCKOH ~H-

3HKH», «TeopeTH~eCKIDI H MaTeMaTH~eCKIDI ~H3HKa>>, 

«flpH60pbl H TeXHHKa 3KCnepHMeHTa», «.H.uepHIDI ~H-

3HKa>> , «<l>H3HKa 3JieMeHTapHblX ~aCTHU H aTOMHOI'O 

li.Upa» , «Physical Review», «Journal of Physics», 

«Phy ics Letters», «Nuclear Physics», «Nuclear 

Instruments and Methods», «Journal of Mathematical 

Physics» H .up. 

B 44 cTpaHbi MHpa paccbiJiaJIHCb ny6nHKaUHH 

06oe.UHHeHHoro HHCTHTYTa. 

OnepaTHBHOMY HH~opMHposaHHJO ~HTaTeneii Ha­

)"'HO-TeXHH~ecKoii 6H6JIHOTeKH 0 HOBblX nOCTynJie­

HHliX CJiy.lKaT BbinYCKaeMbie H3)laTeJibCKHM OT,lleJIOM 

3Kcnpecc-6IOJIJieTeHH HTE H oT.uena JaiUHTbi HHTen­

neKTYaJibHOii co6cTBeHHOCTH. YsH.uenH cseT Tpa.uHUH­

OHHbi - e.lKerO,llHbiH «OH6JIHOrpa~H~eCKHH YJ{"a3aTeJib 

pa6oT COTPY.UHHKOB Ol1..Hl1. Ja 1996 r.». 

Vb .uaTeJibCKHM oT.uenoM BbinOJIHliJIHCb MHoro~Hc­

neHH bie 3aKa3bl Jia6opaTOpHH Ha KCepOKOnHpOBaHHe H 

nepenneTHbie pa60Tbi. .llnll o6pa6oTKH aKcnepHMeH­

TaJibHoii HH~OpMaUHH H .Upyrnx UeJieH OTne~aTaHO 

OKOJIO 150 TbiCll~ pa3JIH~HblX 6naHKOB. 

B 1997 r. H3.UaTeJibCKHii onleJI OTMeTHJI 40-neTHe 

CO ,llHll CBOero o6pa30BaHHll. 3-fo C06biTHe KOJIJieKTHB 

OT,lleJia BCTpeTHJI B HOBblX npOCTOpHblX noMeiUeHHliX 

OTpe OHTHpOBaHHOro 3)laHHll. JleMOHTa.lK CJIO.lKHOI'O 

o6opy.uosaHHll B cTapbiX noMemeHHliX H ero ycTaHoB­

Ky B OBbiX y.UaJIOCb npoBeCTH B KpaT~aHWHe CpOKH. 

flepeeJ.u npaKTH~eCKH He oTpaJHJICll Ha cpoKax Bbmy­

cKa n ~aTHOH npo.UyKUHH. 
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HAY~HO-TEXH~~ECKA~ 

5~5n~OTEKA 

B 1997 ro.uy 4Hcno 4HTaTenei1 HTE .H ee 

qmnHanos cocTaBHno 4780 qenoseK. KonH'IeCTBO Bhi­

.uaHHOH 3a ro.u nHTepaTypbi - 6onee 402 ThiC. 3K3eM­

nn~pos. no 3~BKaM 'IHTaTeneH no Me)I(6H6nHOTe4HO­

MY a6oHeMeHTY nonyqeHo 1067 H3.llaHHH. 

no BCeM HCTO'IHHKaM KOMnneKTOBaHH~ noc rynH­

no 9600 KHHf, nepHO.llH'IeCKHX H3,llaHHH, npenpHHTOB, 

OKOnO 7 TbiC~'I H3 HHX Ha - HHOCTpaHHbiX ~3bJKaX. 

Bee nocTynHBlllHe H3.llaHH~ cpHKCHposanHcb B ueHT­

panbHOM KaTanore H B KaTanorax cpHnHanos . Ha 

1 ~HBap~ 1998 r. 6H6nHOTe4HblH QJOH.ll COCTaBHn 6o­

nee 414 TbiC. 3K3eMnn~pOB, HX HHX 180844 - Ha 

HHOCTpaHHbiX ~3biKax. 

E)l(eHe.uenbHO BhmycKanHcb 3Kcnpecc-610nneTeHH 

«KHHrH», «CTaTbH», «npenpHHTbl» (BbllllnO B CBeT 

156 HOMepOB) C HHQJOpMaUHeH OTHOCHTenbHO 

21241 l'la3BaH~. 3Kcnpecc-610nneTeHH nonyqa10T He 
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MeHee 240 coTpy.UHHKOB 11HCTHTYTa, OHH paccblnaiOT­

c~ no 77 a.upecaM BHe 11HCTHTYTa, a TaK)I(e 3aHOC~TC~ 

B 3neKTpOHHYIO nO'ITy. 

Ka)l(,llyiO He.ueniO o6HoBn~nHcb BbiCTaBKH HOBbiX 

nOCTynneHHH KHHf, npenpHHTOB, nepHO,llH'IeCKHX 

H3,llaHHH, Ha HHX 6binO npe,llCTaBneHO 7946 Ha3BaHHH. 

no.urOTOBneH H H3,llaH «OH6nHorpacpH4eCKHH YKa3a­

Tenb pa6oT coTpy.uHHKOB 11HcTHTYTa 3a 1997 ro.u». 

OpraHH30BaHbi 3 TeMaTH'IeCKHe BbiCTaBKH. 

3a 1997 ro.u B HTE B nop~.uKe o6MeHa Ha ny6nH­

KaUHH 0115111, BbinYCKaeMble H3,llaTenbCKHM OT,llenOM, 

nocTynHnO 5617 H3,llaHHH H3 40 CTpaH. 113 HHX Ha .llO­

niO PoccHH npHXO.llHTC~ 524, <l>Pf- 824, 11TanHH -

256, ClllA - 1355, <l>paHUHH - 247, lllsei1uapHH 

- 112, 51noHHH- 454, a TaK)I(e UEPH- 1470. 
nononHHTenbHO B HTE nocTynaiOT HayqHble )l(yp­

Hanbl H KHHfH (158 Ha3BaHHH) H3 35 CTpaH. 



OTAEn 3Al1U11Tbl lt1HTEnnEKTYAnbHO~ 
C05CTBEHHOCTit1 

H306PETEHH.H: 

8 1997 ro.uy oT.nen npo.uon:lKan pa6oTy no oKa­

JaHHIO MeTO)lH'JeCKOH H KOHCynbTaUHOHHOH HOMOIUH, 

CB.SI3aHHOH C ocpopMneHHeM 3a.SIBOK Ha H306peTeHH.SI, 

)lml nonyqeHH.SI naTeHTOB Ha HM.SI aBTOpOB HnH 0115111. 

Ha paccMoTpeHHH so 8cepoccwiicKoM HayqHo­

wccne.uosaTenbcKOM HHCTHTYTe rocy.uapcTBeHHOH na­

TeHTHOH 3KCnepTH3bl (8HI111f03) B KOHUe 1997 r . 

HaXO)lHnOCb 8 TaKHX 3a.SIBOK. 

Oo paHee IIO)laHHbiM 3a.SIBKaM B Te'JeHHe fO)la 

nonyqeHo 6 naTeHTOB: 

- «TBep.UOTenbHbiH CUHHTHnn.SITOp>> (aBTOpbl: 

8.0.3penoB, 51 .Py:lKe'JKa, 8 .<I>aHHOp, n .nasnOBH'J, 

Jl.KyXTa, K .EceHaK); 

- «Cnoco6 H3fOTOBn eHH.SI H yCTaHOBKH Ha H}"JOK yc­

KOpeHHbiX HOHOB rpacpHTOBOH cpOn hrH >> (aBTOpbl: 

E .H.fHKan, IO.f .TeTepes, A.B .THXOMHpos) ; 

- «MarHeTpOH UHnHH.UpH'JeCKOfO THI!a )ln.SI Hanbl­

neHHll BHYTpeHHHX nosepxHocTei-i Ten>> (aBTop 

H .I1 .EananhiKHH) ; 

- << Cnoco6 H3fOTOBneHHll TpeKOBbiX MeM6paH >> (aBTO­

pbl : IO.U .OraHeCliH, C.H .,llMHTpHeB, A.IO . .LlH.UblK, 

B .A .ll.leroneB, n .IO.Anem, C.I1.EecKpOBHblH); 

- << 3KpaH 3neKTpOHHO-nytJeBOH Tpy6KH >> (aBTOpbl : 

8 .0 .3peJIOB, 51 .PY:lKe'JKa, B .M .WewyHOB, 8.E.)f(y­

pos); 

nA TEHTHA.H: HH«l>OPMAI(H.H: 

8 1997 ro.uy B oT.nen noCTyrmno 30 ocpHUHanbHbiX 

naTeHTHbiX 6IOnneTeHei-i PoccHHCKOi-i <lle.uepauHH c 

HHcpOpMaUHeH 0 IIO)laHHbiX 3a.SIBKaX Ha naTeHTbl H Bbi­

.UaHHbiX naTetnax. 3 To HJ.UaHHe o6pa6aTbtBanOCb c 

y'leTOM TeMaTHKH 0115111 H liBHnOCb OC HOBOH BbiiiYCKa 

- «Cnoco6 nonyqeHH.SI HJOTona Pu-237» (aBTOpbi: 

IO.U .OraHeC.SIH, r.51.CTapo.uy6, A .<I> .Hosropo.uos, 

c. .L{MHTpHeB, IO.B.IOwKeBH'I, r.B.EyKJiaHOB). 

B cero Ha KoHeu 1997 r. 0115111 HMen 17 .ueiicTsy­

IOwwx naTeHTOB, JawHIUaiOIUHX HeKOTOpbie npHKna)l­

Hbie wccne.uosaHH.SI. 

B Te'JeHwe ro.ua B oT.uen nocTynwnw pauwoHanwJa­

TopcK e npe.uno:lKeHH.SI, HanpasneHHhie Ha 3KOHOMHIO 

MaTep anbHbiX H )leHe:lKHbiX pecypcOB, IIOBbiilleHHe 

Ha)le:lKHOCTH pa60Tbl ycTaHOBOK H Ha o6ecne'JeHHe 

pa.uwauwoHHOH 6eJonacHOCTH nepcoHana. TaK, Hanpw­

Mep, B J1a6opaTOpHH BbiCOKHX 3HeprnH BHe.npeHO 

paUHOHanHJaTOpCKOe npe)lnO:lKeHHe «11CTO'JHHKH 1111-

TaHH.SI cpopMarHHTa H BbiBO)lHbiX MarHHTOB CHHXpocpa-

30TpOHa KaK CHnOBa.SI 3neKTpH'JeCKa.SI 'JaCTb CHCTeMbl 

IIHTaHH.SI MarHHTHbiX nHH3 H IIOBOpOTHbiX MClfHHTOB 

HYKnOTpOHa», noJsonwswee COKpaTHTb JaTpaTbi Ha 

COOpy:lKeHHe CHCTeMbl HHTaHH.SI HOBOpOTHbiX MarHHTOB 

HYKn oTpoHa, ynpocTHTb wx 3KcnnyaTauHIO, 'JTO npw­

seno K JHa'JHTenbHOH 3KOHOMHH MaTepHanbHbiX H )le­

He:lKH biX pecypcOB, IIOBbiCHnO Ha)le:lKHOCTb H CHH3HnO 

IIOTep 3neKTp03HepmH B MarHCTpanbHbiX WHHOI!pO­

BO)laX. 

B 1997 ro.uy ynop.Si.UO'JeHa BhmnaTa aBTopcKHX 

BOJHarpa:lK.neHHH Ja wJo6peTeHH.SI w pauwoHanwJaTop­

CKHe npe.uno:lKeHH.SI nYTeM npwMeHeHH.SI noBhiWeHHbiX 

K03cpcpHUHeHTOB. 

)lnll n 6opaTOpHH 6IOnneTeHll << 0aTeHTbl >> ( 12 HOMe­

poB) . 8 KOHUe 1997 r. 6w6nHOTe'lHbiH cpOH.ll naTeHT­

HbiX H3)laHHH (OIIHCaHHe H306peTeHHH) COCTaBHn 

360 TbiC. e)lHHHU. 
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OnbiTHOE nPOiii3BOACTBO 

B 1997 ro.uy no 3aKa3aM na6opaTopm'i 11 rro.upa3-

.ueneHHH 0115111 OrrhiTHOe rrpoH3BO.UCTBO H3fOTOBHno 

rrpo.UYKUHH Ha CYMMY CBhiWe 5,8 Mnp.u. py6neif . B pa-

6oTe Ha.!l BhiilOnHeHHeM HHCTHTYTCKHX 3aKa30B 6hinO 

3aH~TO 6onee IlOfiOBHHhl MOWHOCTeH. KaK H B nOC­

ne.UHHe HeCKOnhKO neT, 0115111 3aKa3an, B OCHOBHOM, 

MexaHwJecKoe o6opy.uosaHHe. 

Cpe.uH KpyrrHhiX 3aKa3oB 1997 ro.ua - raneThi 11 

Kopnyca MarHHTa .un~ 3KcnepHMeHTa NA-45, ECR-Hc­

TO'IHHK HOHOB, KaMepa .uaaneHH~, nnaTcpopMa COSY, 

rronHMepH3aTop, Me.UHhie nnHThi KanopHMeTpa 

ATLAS, orrhiTH~ rrapTH~ rreHanoa .ueTeKTopos .un~ 

3KcrrepHMeHTa DO 11 .up. Eonhweif lJaCTh iO 3TH 

H3.!{enH~ rrpOH3BO.UHnHCh a paMKaX KOnna6opaUHH C 

HaYlJHhiMH ueHTpaMH <I>Pr, <l>paHUHH, IOrocnasHH 11 

CTpaH-YlJaCTHHU 11HCTHTYTa. 
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Tio-rrpe)((HeMy 3Ha'IHTemHhiH o6beM pa6oT Bhi­

rronH~nH .!{n~ CTOpOHHHX opraHH3aUHH, Cpe.UH KOTO­

pbiX 3aMeTHoe MecTo a 1997 ro.uy 3aH~n Hf1U 
«AcrreKT». Tio ero 3aKa3y rrpOH3BO.UHnoch o6opy.uosa­

HHe M~ KOHTpOn~ a3 nepeMelUeHHeM pa.uHOaKTHBHhiX 

MaTepHanos. MomHOCTH pa.uHo3neKTpOHHoro npOH3-

so.ucTsa 8 OCHOBHOM 6hinH 3aH~Thl TaK)((e 3aKa3aMH 

HTIU «AcneKT» 11 rrpo.uon)((aBWHMC~ BhmycKOM UH­

cppOBhiX TenecpOHHbiX CTaHUHH. 

CoxpaHHnoch COTPY.UHH'IeCTBO c rrpe.unpH~TH~MH 

rrHmeshiX oTpacneif npOMhiwneHHOCTH. MHoro 3aKa-

30B 6binO BbiilOnHeHO no MeXaHHlJeCKOH o6pa60TKe 

KpyiTHOfa6apHTHbiX .UeTaneif, H3fOTOBneHHIO pa3nH'I­

HbiX BH.UOB ne'laTHbiX nnaT, 3alUHTHO-.UeKopaTHBHbiX 11 

naKOKpaCOlJHbiX nOKpbiTHH. 
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----------------~--------

AAM~H~CTPAT~BHO-X03~MCTBEHHA~ 
AE~TEnbHOCTb 

~---



~~HAHCOBA~ AE~TEnbHOCTb 

KOMHTeT nonHOMO'IHb!X npe.ucTaBHTeJieH npaBH­

TeJlbCTB rocy)lapCTB - 'IJleHOB 0115111 )lJlJI npoBe)leHHJI 

H3YtJHO-HCCJle,!lOBaTeJlbCKHX pa60T, COOp}')KeHHJI 6aJO­

BbiX ycTaHOBOK H .Upyrnx MeponpHHTHH, CBJI33HHbiX C 

.[le51TeJlbHOCTbiO 11HCTHTyra, Ha 1997 fO.!l yrsep.UHJI 

6IO.u)l(eT s cyMMe 37500,0 TbiC . .uonn. ClllA. <l>aKTH.­

tiecKoe nocTynneHHe cpe.ucTB Ja ro.u cocTaBHJIO 

25251,6 TbiC • .uonn. ClllA, HJIH 67,3% no OTHOllleHHIO 

K fO.!lOBbiM aCCHfHOB3HHJIM. 

npo6JieMHO-TeMaTH'IeCKHH nnaH H3YtJHO-HCCJie­

.UOB3TeJlbCKHX pa60T 06be.UHHeHHOfO HHCTHTyra 51.[lep­

HbiX CCJie.[lOB3HHH 33 1997 fO.!l BbinOJIHeH K3K B CMeT­

HOH CTOHMOCTH, TaK H no HOMeHKJI3Type. 

<l>aKTH'IeCKHe paCXO.!lbl xapaKTepH3YIOTCJI CJie.UYJO!UHMH nOKaJaTeJIJJMH: 

HaHMeHoBaHHe paJ.uena 

I. npllMbie pacxO.Ubi HI1P no OCHOBHbiM 

H3YtJHbiM HanpaBJieHHllM 

II. PacxO.Ubi Ha HHcppacTpyKTypy na6opaTopHH 

Ill. Pacxo.ubl Ha HHcppacTpyKTypy 0115111 

IV. no cornallleHHIO c <1>MI1T <l>Pf 

33 Bbi'IeTOM Ha HHcppaCTpyKTypy 0115111 

H B pe3epB .UHpeKUHH 

V. no cornallleHHIO c AH BeHrpHH 

3a Bbi'IeTOM Ha HHcppaCTpyKTypy 0115111 

H B pe3epB .UHpeKUHH 

VI. Pe3eps .uupeKUHH - 5% 6IO.u)l(eTa 

VII. fpaHTbl nn - 8% .uoneBbiX B3HOCOB 

CTpaH-YtJ3CTHHU 

jlfToro- pacxo.ubi: 

nnaH fO.!lOBbi X 

aCCHfHOBaHHH B 

TbiC . .UOJIJl. CWA 

16881,8 

9051,6 

5555,3 

1134,7 

127,5 

1867,5 

2881,6 

37500,0 

<l>aKTH'IeCKHe 

pacxo.Ubi Ja 1997 r. 

B TbiC . .UOJIJl. CWA 

13963,8 

8044,0 

4437,6 

26445,4 

% K nnaHy 

82,7 

88,9 

79,8 

70,5 
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KAAPbl 

\lwcneHHOCTb coTpy.UHHKOB 06-be.uwHeHHoro HH­
CTHTyra jijlepHbiX HCCne.UOBaHHH Ha 1 jjHBapjj 1998 r. 
COCTaBHna 6061 'len. (6e3 BpeMeHHbiX 'lneHOB nepco­
Hana). 

B OM.SIH pa6oTaJOT 8 aKa.ueMHKOB aKa.ueMHH Ha­
yK: B.Jl.AKceHoB, A.M . .Dan.uwH, 11.A .fonyrBHH, 
B.f .KauLJllleBcKHH, B.11.Koporo.uwH, A .M .neTpocL­
j!Hu, A .H.CwcaKj!H, ,ll.B .lllwpKoB; 8 'lneHOB-Koppec­
noH.ueHTOB aKa.ueMHH HaYK: A .C.Bo.uonbj!HOB, 
B.n .,ll)J(enenoo, 11.3sapa, 11.H.MelllKOB, P.M Mwp­
KacHMOB, ID.U.OraHeCj!H, A.I1.THTOB, B.A.XanKHH ; 
230 .UOKTOpOB HaYK, 676 KaH.UH.llaTOB HayK, B TOM 
'IHcne 90 npo¢eccopoo H 9 .uoueHTOB. 
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B 1997 ro.uy B omm npHHj!TO Ha pa6oTy 588 'le­
noBeK, yooneHO Ja 3TOT nepHO.ll B CBjjJH C OKOH'IaHHeM 
cpoKa pa6oTbJ H no .upyrHM npH'IHHaM 613 qenoseK. 

B Te'leHHe ro.ua npwcooeHbJ yqeHLJe JBaHHjj: npo­
cpeccopa - 1, cTaplllero HayqHoro coTpy.UHHKa - 12, 
Mna.ulllero HayqHoro COTPY.UHHKa - 4. 

B 1997 ro.uy JaiUHTHnH KaH.UH.UaTCKHe .UHccepTa­
UHH - 18 coTpy.UHHKOB, .UOKTopcKHe - 16. Cpe.uH 
JaiUHTHBlllHXCjj - coTpy.UHHKH 0115111 (23), rpa)J(.llaHe 
Pecny6nHKH ApMeHHH ( 1 ), <I>Pf ( 1 ), Pecny6nHKH fpy­
JHH (2), PoccHHCKOH <I>e.uepauHH (5), CnosauKoH Pec­
ny6nHKH (1), Pecny6nHKH YJ6eKHCTaH (1). 




