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BBE,[(EHI1E 

Muaysmuii ro~ 6hiJI .AJUI aamero HHCTHTyTa 

~OCT8TO'IHO CJIOXCHJilM. llOJIOXCCHHC ero B MHpoBOM 

aay'IHOM coo6~ecTBe n~cTaBJUIJIOC& aeon~e
JICHHIIIM. Ho aa saeo11ep~HOM cose~aHHH KoMH

TeTa llOJIHOMO'IHJilX llpe~CT8BHTCJICit n paBH-

-· TeJibCTB rocy~apcTB - 'IJICHOB O~uaeaaoro 
HHCTHTyTa JIJl;CpHIIlX HCCJI~OB8HHH D~CTaBHTC

JIH BCCX CTpaH-y'laCTHHU. 3a51BHJIH 0 HaMepeHHH 

npo~OJIXC8Tb H8Y11HYIO ~CSITeJibHOCTb B p aMICaX 

OH..SIH. Ta~e, PyMIIlHH.sl, KOTopaSI no uasecTHIIlM 

DpH11HH8M 6h1Jla BlllHy~eHa B DOCJIC~HHC ro~lll 
cseCTH ~o MHHHMyMa DJiaHIIl COTPY~HH'ICCTBa, 

CHOBa DOJIHOICpoBHO Y118CTBYCT B paOOTC HHCTHTy

Ta, a ~OJICBOH B3HOC Blll611lBWeii H3 OHSIH r.nP 

~eJiaJia o6J.e~HHCHH851 repMaHHSI B ICOHBCpTHpye

MOH BaJIIOTe. 

B TO xce BpCM.sl BCCM CTaJIO COBepmeHHO SICHO, 

'ITO COTPY~HH'ICCTBO ~OJIXCHO o6peCTH Ka'ICCTBCH

HO HOBIIIH XapaiCTCp, 6111Tb B3aHM0BIIlro:AHIIlM, 6a-

3HpoB8TbC51 Ha peaJibHJilX B03MOXCHOCTSIX CTpaH

yqaCTHHU, OHSIH. CTpaTerHSI ~eSITeJI&HOCTH 
HHCTHTyTa, nepcneKTHBIIl ero pa3BHTH51, npHopu

TCTHJile HanpaBJICHHSI QCCJIC~OBaHHH ~OJI;tCHJil 6111Tb 

OD~eJICHIIl Ha OCHOBC 3THX ICOHD,CDD,HH, a TaiC;ttC 

aau.e.neHIIl aa ynpoqeaHe Me~yaapo~aoro cTaTy

ca O~HHCHHOro HHCTHTyTa Jl.ll:CPHIIIX HCCJie~o
BaHHi. 

Bon&mHHCTBO cTpaa-yqacTHHU. s 'IHCJie npu

opHTCTHIIlX aayqalllx ·aanpaBJieHHii AJISI OHSIH aa-

3BaJIH nepsoii Jl.ll:CPHOH cPH3HKY, BTOpoii - cPH3HKY 

KO~CHCHpoBaHHOro COCTOSIHHSI BC~CCTBa H, HaKo

HCD,, cPH3HICY 3JICMCHT8pHIIlX 'laCTHD,, HCCJie~OBa-

BH~e-~Hpeuop OIBIH npocS>eccop ,ZJ;.36epT H llanHOMO'IHwA Tipe~cTa&HTMI> npa8HTeni>CT&a CCCP 8 OIBIH MHHHCTP aTOMHOA 
3HepreTHJOt" npoNioiiWICHHOCTH CCCP B.C!t.KoHoUJioa Ha coaem.&HHH mn 8 oua6pe 1990 ro.u 

4 



llpea~QeHT ~eNHH H&yx CCCP r.H.Mapqyx H 8HI(e-npe3~eHT AH CCCP A .AJioryHOB IICTpeTHJIHCb. )Jy6ae c HBY'IHOA o6~e
CTaeHIIOC'noiO 06J.eJIHHCHHOI'O HHCTHyYTa II,AepHWX HCCJICJIOUHHA. Ha CHHMICC (cneaa H&npaBO) : CHJIIIT- A.H.CHCBKIIH, A.A.Jiory
HOB, .n.KHw, r.H.MapqyK, H.H.6oromo6oa, M.r.Me~epiiKOB, A.A.BaCHJJbCB, B.n . .nJKenenoa; CTOIIT- H.A.Ca&HH, IO.H . .IJ:eHH
COB, .IJ:.B.IllHpKOB, A .H.PoM&HOB, A.M.6~HH, C.H.~enoroa, r.H.~nepoa , P.llo3e, IO.U.OraHCCIIH, B.r.KanwweBCKHA, 
B.r .KanHHHHKoa, BJI.AxceHoa, U.BbiJioa 

HH.il no KOTOPQA: H~O OpHCHTHpoBaTb Ha ~EPH H 
Hci>B3 (llpOTBHHO). ,Aupex:u;u.R OIUIH, B CBOIO 
OliCpeJ:U•, n~OlllHJI8 nepeiTH OT CJIOlllHBmeiCil 
npaKTHKH niiTHJICTHCI"' DJI8HHpoB8HH.il K COCT8B
JICHHIO nepcnex:THBHOA: nporpaMMH pa3BHTH.il HH
CTHTyTa C YK838HHCM H8Y11H:biX TCM, HX cPHH8HCH
poB8HHil H CpoKOB B:blnOJIHCHHil, C ClllCI"'~H:biM 
yTBep~CHHCM cPHH8HCHpoB8HH.il H8 CJIC~yiOmHA: 
1'0~. C D;eJibiO KOHD;CHTpaD;HH CHJI H Cpe~CTB 
6:biJI 38Kp:b1T JIHY -30, nOJIHOCTbiO ~CMOHTHpoB8H 
Y-300, csopaqusaiOTCil pa60TH Ha ny3Hp&x:os~>~x 
x:aMepax. C~enaHH nepsHe mara no npuBJielleHHIO 
Ha pa6oTy B OIUIH cneu;uaJIHCTOB H3 CosCTcx:oro 
Col038 H8 KOHTp8KTHOA: OCHOBC. 

B 1990 ro~y uccne~osaTeJibCKHe pa60TH n~ 
BO~HJIHCb no 40 H8Y11H:b1M npo6neM8M, BKJIIOqaJO
ID;HM 91 TCMY. no BCCM TCMaM ocym;eCTBJI.iiJIOCb 
COTPY~HuqeCTBO c 3aHHTepecosaHHHMH opraHH3a
D;HiiMH CTpaH-yqaCTHuu; HHCTHTyTa, a no 24 Te
MaM- C MC~yHapo~H:biMH H H8D;HOH8JibH:biMH Ha
yqH:biMH opraHH38D;HiiMH ~pyrux CTpaH. fJI8BH:biC 
npHOpHTCT:bl, K8K H B npomJIOM 1989 ro~y, HMCJIH 
pa60TH no co~auu10 ycx:opuTen&uoro x:oMnnex:ca 
Y -400+ Y -400M, COBepmCHCTBOB8HHIO peaKTopa 

H:SP-2, pa3BHTHIO ~BK OIUIM, npoeKTy "Hyx:
JIOTpoH" . Hau6oJiee sa:&HHe <Pu3u11ecx:ue pe3yJI&
TaTH t5:biJIH DOJiyqCH:bl B HCCJI~OB8HHH MCX8HH3M8 
peJI.iiTHBHCTCKHX ~epH:biX B38HMO~CiCTBHi; B 
3KCnepHMCHT8X no DOHCKY H30TOnOB HOB:biX 3JIC
MCHTOB; B peaKD;HiiX nO CHHTC3y HOB:biX HCHTpoHo
H36HTOqH:biX uyu~os; nOJiyqeuH uosHe ~auuHe 
o CTpyx:Type, ~uuaMux:e, 3Jlex:TpoMarHHTHHX u 
TeDJio<PH3HqecKHX CBOHCTB8X BIIICOKOTCMnepaTyp
H:biX CBepxnpOBO~HHKOB. 

Cocrouc.R nepsHii 6oJI&moii ceauc ua ycx:opu
TeJie LEP, s xo~e x:oToporo ua ycTauosx:e DELPHI 
B COBMCCTHOM ~EPH-OIUIH 3KCnepHMCHTC ua-
6pauo ox:OJio 100 THC.Rq co6HTHii c Z0-6o3ouawu. 
On~eneuH Macca u mupuua Z-6o3oua, qucno 
nOKQIICHHA: JICrKHX HCITpHHO, 3<I><PeKTHBH:biH yrOJI 
cna6oro cMemusauu.R (yrOJI Balu6epra) u ~p. 

B H ci>B3 <npoTsuuo) ua nyqx:e ycx:opuTeJI.R 
Y-70 ocym;ecTBJieH nycx: nepsol oqe~u KOMn
nex:ca " MeqeuHe HeiiTpuuo", npose~eua x:oMn
nex:cua.R HaJI~x:a cnex:TpoMeTpa CB.A u uaqaT ua-
6op CT8THCTHKH no nOHCKY oqaposaHH:biX qaCTHD;. 
B 3x:cnepuMeHTe ua yCTauosx:e "no3uTpouuB:" 
ocym;ecTBJieuo ua6JI10~euue u ucCJie~osauue 3<1>-
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ti>eKTa KYJIOHOBCKOI'O B3aHMOAeHCTBH.II B CHCTeMe 

'IT+'IT- -Me30HOB. iloKa3aHO, QTO 3KCnepHMeHTaJib

HIIIe AaHHIIIe xopomo onHCIIIBaiOTC.II tl>opMyJioii Ca

xapoBa. 

B coBMeCTHIIIX c JUf.SI<I> (faTQHHa) 3KcnepH

MeHTax 6:b1Jla AOCTHrHyTa peKOPAHa.ll TOQHOCTb 

(0,3%) B H3MepeHHH BpeMeHH )KH3HH HeiiTpoHa. 

B cocTaBe u;eHTpaJibHOro BIIIQHCJIHTeJibHOro 
KOMnJieKca OlUU1 3anym;eHIII B 3KCnJiya.Tan;HIO 

ABe 3BM EC-1066 H BTopa.sr 3BM EC-1037. Co-

3AaH MHOroMamHHHIIIH KOMnJieKc EC 3BM Ha 6a3e 

o6m;eii AHCKOBOH naMSITH. Bee 3BM KOMnJieKca pa-

6oTaiOT nQA ynpaBJieHHeM onepaD;HOHHOH CHCTeMIII 

BHPTYaJibHIIIX MamHH. 
C qyBCTBOM rJiy6oKoro CO)KaJieHH.II HY)KHO OT

MeTHTb, QTO B npomeAmeM I'OAY ymJIH H3 )KH3HH 

BHAHIIIe yqeHIIIe, CTOSIBWHe y HCTOKOB Ae.IITeJibHO

CTH Ofu.eAHHeHHoro HHCTHTyTa, - aKM eMHKH 

H.M.<I>paHK H r .H.<I>JiepoB (CCCP), X.X pHCTOB 

(PB), a TaK)Ke MHOI'O CAeJiaBmHe AJI.II pa3BHTHSI 

Vw,() UwJ 
.. 

Ol1Sil1 QJieH-KoppecnoHAeHT AH qc<I>P M.fwHTpo 

H r.H.KOJiepoB <CCCP). 

.LJ.oBeCTH BCe HaQaToe AO KOHD;a- BOT rJiaBHa.ll 

3Maqa B HOBOM I'OAY. B 1991 I'OAY AOJI)KeH COCT~ 
.IITbC.II nycK HYKJIOTpoHa H ycKopHTeJI.II Y--400M, 
OnpeAeJIHTbC.II llOJIO)KeHHe C C03AaHHeM CT-ti>a6pH

KH. K Ba)KHeiimHM co6111TH.IIM, c KOTOPIIIMH CB.II-

3111BaeTc.ll 6yAym;ee l1HCTHTyTa, HMO OTHeCTH H 

onpeAeJieHHe CTaTyca fepMaHHH no yqaCTHIO B 

OH.SIH. .Ll.HpeKD;HSI roTOBHT npoeKT nporpaMMIII 

pa3BHTH.sr Ofu.eAHHeHHoro HHCTHTyTa S~AepHIIIX HC

CJieAOBaHHii. HaqaTa CJIO)I(Ha.ll H oTBeTCTBeHHa.ll 

pa6oTa: nepecMoTp Y cTaBa OH.SIH, llOJio)KeHHSI o 

nepcoHaJie OH.SIH, CorJiameHH.H Me)I(Ay OH.SIH H 

npaBHTeJibCTBOM CCCP H T .p;. ilJiaHHPY.II Hamy 

HayqHyiO llOJIHTHKy, Mill AOJI)KHIII llOMHHTb, QTO 

Mill BKJIJOqaeMCSI B CHCTeMy MHpoBIIIX HayQHIIIX 

CBSI3eH, QTO HayKa HHTepHaD;HOHaJibHa, He npH-

3HaeT rpaHHD; H AOJI)I(Ha CJiy)KHTb Ha 6Jiaro QeJIOBe

qeCTBa. 

.LJ..KHm 

.Ll.HpeKTOP Ofu.eAHHeaaoro HHCTHTyTa 

S(AepHIIIX HCCJieAOBaHHH 



PYKOBOJlHIJlME · 
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,nE5ITEJibHOCTb PYKOBO,n5IWJ1X 
11 KOHCYJibTATI1BHbiX OPfAHOB 0115111 

13- 14 MapTa s lly6ae cocTOSIJIOCb cosem;aaue 
KoMHTeTa nOJIHOMO'IHhiX n~CTasuTe.n:eA npa
BHTeJibCTB rocy~apcTB-'IneHOB 06be~H~eHHOro 

HHCTHTyTa ~epHhiX HCCJI~OBaHHH. no ~OKJIMY 
~HpeKIJ,HH o ~esrreJibHOCTH 011SUi s 1989 ro~y u aa
~a'lax aa 1990 ro~ KoMHTeT nOJIHOMO'IHhiX npe~
CTasuTe.n:eii OTMeTHJI, 'ITO O~uaeHHhiA HHCTH
TYT ~o6HJic51 on~e.n:eHHhiX ycnexos s pa3JIH'IHhiX 
o6naCT51X uccne~osaauii CTPYKTYPhl 3neMeHTap
HhiX 'laCTHD; H aTOMHOro ~pa, H3y'leHHH HX B3aH
M~eHCTBHit, uccne~osaauu CTPYKTYPhl KO~eHCH
posaHHhiX cpe~. paapa6oTKe MeTo~os npose~eHH51 
3KCnepHMeHTOB H aHMH3a ~aHHhiX. nOJiy'leHhl 
Ba:lKHhle peaynbTaTbl KaK cPY~aMeHTMbHOro, TaK 
u npHKJIMHOro xapaKTepa. 

KoMHTeT nOJIHOMO'IHhiX npe~cTaBHTe.n:eii: 

o~o6pHJI pa6oTy O~uHeHaoro HHCTHTyTa no 
BhlnOJIHeHHIO MaHa Hay'IHO-HCCJie~OBaTeJibCKHX 
pa6oT u MeQyaapo~Horo coTpy~HH'IecTBa s 1989 
ro~y. yTsep~HJI pemeHHK 66 u 67 ceccuii: Y11eaoro 
coseTa 0115111, a TaK:llte MaR aayqao-uccne~osa
TeJibCKHX pa6oT u MeQyaapo~aoro coTpy~HH'Ie
CTBa aa 1990 ro~. MaHhl npose~eHH51 aay'IHhiX co
BeiiUlHHii:, KOMa~uposaauK cneu;uanucTOB OHSII1 
Ha MeQyHapo~Hhle H HaD;HOHMbHhle KOHcPepeH
D;HH, CHMn03HYMhl, COBem;aHH51 H WKOJihl B 1990 
ro~y. 

B Ka'leCTse rnasahlx 3Mall 11HCTHTyTa s 
1990 ro~y OTMe'leHhl cne~y10m;ue: 

- ~MbHeii:mee pa3BHTHe COBpeMeHHbiX TeOpe
TH'IecKHX MeTO~OB cPH3HKH 3neMeHTapHb1X 'laCTHD; 
H aTOMHOro ~pa, KO~eHCHpoBaHHhiX COCT051HHH, 
B TOM 'IHCJie HCCJie~OBaHH51 CBOHCTB BhiCOKOTeMne
paTypHbiX csepxnposo~HHKOB, a TaKxe npose~e
aue 3KCnepHMeHTMbHbiX HCCJie~OBaHHii B 3THX 
HanpaBJieHH51X Ha 6a30BhiX ycTaHOBKaX 0115111, 
ycKopuTeJI51X 11<l>B3 u ll,EPHa s cooTBeTCTBHH c 
3a,AallaMH, nOCTaBJieHHbiMH B pemeHH51X 67 CeCCHH 
Ylleaoro coseTa 0115111; · 

- paOOThl no aasepmeHHIO C03~aHH51 CHCTeM 
ayKJioTpoaa, cosepmeacrsosaaue cucreM peaK
Topa 11BP-2, pa6oThl no cPH3H'IeCKOMY nycKy 
Y-400M; 

- pa3BHTHe H 3ct>cPeKTHBHoe HCnOJib30BaHHe 
u;eaTpMbHOro Bhi'IHCJIHTeJibHOro KOMMeKca 11a
CTHTyTa; 
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- yqacrue s paapa6oTKe cosMeCTHO c 11<l>B3 
OT~eJibHhiX cucTeM YHK u no~roTOBKa nepsooqe
pe.znlbiX 3KCnepHMeHTOB Ha HeM; 

pa6oThl s o6nacTH npHKJIMHhiX uccne~osa-
HHH; 

pa3paOOTKa cPH3H'IeCKOro OOocHOBaHHSI 3C
KH3HOro npoeKTa, BKJIIO'la51 TeXHHK0-3KOHOMH'le
CKoe OOocHOBaHHe, KOMM.eKCa HaKOnHTeJieii: 
HOHOB, 3neKTpoHOB H n03HTpoHOB B 06be~HHeH
HOM HHCTHTyTe, no~roTOBKa Me~yHapO.AHOH 3KC
nepTH3bl npoeKTa. 

3acnymas ~OKJIM ~upeKu;uu o npoeKTe nKTH
neTHero MaHa pa3BHTH51 0115111 Ha 1991 - 1995 
ro~hl, KoMHTeT nonaoMO'IHhiX npe~cTasuTe.n:eii: 

npH3HM HeOOXO~HMOCTb pa3BHTHSI 0115111 KaK 
Me~yuapo~uoro uayquoro u.euTpa c co6cTseuuoii: 
KOHKypeaTocnoco6Hoii: Hayqaoii: 6aaoii:. Knn no
PY'~HJI ~upeKu;uu 0115111 ~opa6oTaTb npoeKT Ma
aa KaK nporpaMMhl, BhiBO~Sim;eii: OH.SII1 Ha Ka'lecT
seHHO HOBbiH yposeHb, H npOCM npaBHTeJlbCTBa 
CTpaH-yllaCTHHU. C nOHHMaHHeM paCCMOTpeTb BOn
poe ct>nHaHcnposaauSI 011SII1 s 1991- 1995 ro~ax 
C KOHTpOJibHhiMH U.HcPpaMH no 6IO~:llteTy B pa3Mepe 
34o-350 MnH.py6. B npoeKTe nSITMeTHero MaRa 
n~oxelio npe.z:.ycMoTpeTb coa~aHue s 11HCTHTy
Te KOMMeKCa HaKOnHTeJieH HOHOB, 3neKTpOHOB H 
n03HTpOHOB. 

KoMHTeT nOJIHOMO'IHhlx npe~cTasnTe.n:eii: 
O~OOpM paooTy <l>HHaHCOBOro KOMHTeTa H KOHT
pOnbHOH KOMHCCHH no paCCMOTpeHHIO H aHMH3Y 
ct>naaHcoso-xoagiicTseHHOii ~eSITeJibHOCTH 11H
CTHTyTa, YTBep~HJI OT'leT 06be~HHeHHOro HHCTH
TyTa ~epHbiX HCCJie~OBaHHH 06 HCnOnHeHHH 610~
XeTa aa 1988 ro~, npHHSIJI K cse~eHHIO coo6m;eaue 
~HpeKU.HH 011SII1 o6 ucnonHeHHH 6IO~xeTa 11H
CTHTyTa aa 1989 ro~, yTsep~un 610~xeT 011SII1 Ha 
1990 ro~, ~OJieshle B3HOChl rocy~apcTB-'IneHos 11H
CTHTyTa, MaR KanHTanbHOro CTpOHTeJlbCTBa Ha 
1990 ro.zl. Knn cornacuncK c npe~oxeHneM o ct>n
HaHcnposaHHH pa60T no C03~aHHIO cPH3H'leCKHX 
ycTaaosoK Ha'lnHaSI c 1991 ro~a no paa~eny "Oc
HOBHa51 ~eSITeJlbHOCTb". no npe~O:llteHHIO ~HpeK
U.HH 11ucTuTyTa Knn yTBep~un naMeueuuK u ~o
nOJiaeau51 nonoxeHHSI o nepcoHane 011SII1 (paa
~e.n: "OTnycKa"), a TaKxe no~qepKHyn 

u.e.n:ecoo6pa3HOCTb npose~eHHSI perynKpHhiX cose-



BHeO&~epe.llHoe CO&elll&HHe KONHTeTa DOJtHOMO'IHWX Dpe.ACT&BHTeJiefl npaaHTeJJ&CTB rocy,AapcTB- 'IJieaoa OIUIH 
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m;aua:H KoMHTeTa TioJIHOMOtfHhiX Tipe.ncTaBHTeJie:H 

HatfHHa.!l C nepBOI'O BTOpHHKa MapTa K3:lt.llOI'O I'O,Ila. 

Bueo1.1epe.nuoe coBem;auae KTITI pemeuo npoBeCTH 

B Kouu;e ceHT.Sl6p.!l 1990 ro.na. 

Baeo1.1epe.naoe coBem;aaae KoMHTeTa TioJiao

MOtfHhiX llpe,llCT3BHTeJieH npaBHTeJibCTB rocy

,llapcTB-tfJieHOB OH.SHi npoxo.naJio B LJ:y6 ue 2- 4 
OKT.!16p.!l. 3aCJiymaB ,llOKJia,llhl ,llHpeKD;HH lf.HCTHTy

Ta o npoeKre n.!ITHJieTHero nnaHa pa3BHTHSI OHSIH 

Ha 1991 - 1995 I'O,Ilhl, a TaK:lKe 0 npOeKTe HaKOnH

TeJibHOI'O KOMDJieKCa 3JieKTpOHOB, n03HTpoHOB H 

HOHOB (cT-$l6pHKH), KTITI OTMeTHJI, liTO aa nepH

o.n c MapTa no OKTsr6pb 1990 ro.na B Ome.nH

HeHHOM HHCTHTyTe npoBe,lleHa onpe,lleJieHHaSI pa-

60Ta no COBepmeHCTBOBaHHIO npoeKTa n JiaHa Ha 

1991 - 1995 I'O,Ilhl. TI pH ,llOpa60TKe nSITHJieTHero 

nnaua npoH3Be.~teHo nepepacnpe.neJieHae ~HHaH

capoBaHHSI B U0Jlb3Y C06cTBeHHOH 3KCnepHMeH

TaJibHOH 6a3hl lfHCTHTyTa H HaH60Jiee KOHKypeH

TOCnOco6HhiX B MHpoBOH HayKe HanpaBJieHHH H 

npoeKTOB. 

KoMHTeT llOJIHOMOtfHhiX Tipe.ncTaBHTeJie:H 

npHHSIJI DOCTaHOBJieHHe, B KOTOpOM, B tfaCTHOCTH, 

I'OBOpHTCSI: 

Ct~HTaTb npaopaTeTHOH aa.nat~e:H B Tet~eHHe 
1991 I'O,Ila BCeCTOpOHHee paCCMOTpeHHe nepcneK-

THBhl .llaJibHe:Hmero paaBHTHSI Ome.naueuuoro au

CTHryTa .!l.llepHhiX HCCJie,llOBaHHH KaK COBpeMeHHOH 

Me:lt.llyHapo.nHoA opraHHaau;HH, ero yt~aCTHSI B 

Kpynuhlx Me:lfC.IlyHapo.~tHhiX Hayt~HhiX nporpaMMax, 

HOBhiX ~OpM Me:lfC.IlyHapO,IlHOH KOOnepau;HH, 3~

~eKTHBHOCTH HaytfHO-HCCJie,llOBaTeJibCKHX pa6oT, 

yCJiosa:H Tpy.na a 6111Ta COTPY.IlHHKOB OHSIH. B 

CBSI3H C 3THM C03,1laTb H3 npe,llCTaBHTeJieH CTpaH

yt~aCTHHIJ; H OHSIH pa6ot~yiO rpynny MSI nepe

CMOTpa H nO,Ili'OTOBKH KOHu;enu;HH HOBhiX OCHOB

HhiX HOpMaTHBHhiX aKTOB lfHCTHTyTa C IJ;eJibiO HX 

o6cy:llC.IleHHSI ua cose~aHHH KTITI B MapTe 1991 ro

.na. 0KOHtfaTeJibHhle npoeKThl TaKHX HOpMaTHB

HhiX aKTOB ,llOJI:lKHhl 6hi:Tb npe,llCTaBJieHhl .ll)JSI yT

Bep:lfC.IleHH.!l llOJIHOMOtfHhiM llpe,llCTaBHTeJISIM 

CTpaH-ytfaCTHHIJ; He n03,1lHee KOHIJ;a aBryCTa 1991 
ro.na. 

Tipo.~tOJI:lKHTb B 1991 ro.ny pa6oThl no npoeKTH

poBaHHIO HaKOnHTeJieH 3JieKTpOHOB, n03HTpoHOB H 

HOHOB. Tipe.ncTaBHTb KTITI He noa:lKe MapTOBCKoro 

COBe~aHHSI 1992 I'O,Ila COrJiaCOBaHHhiH C HCnOJIHH

TeJibHhiMH OpraHH3aiJ;HSIMH DJiaH-rpa~HK paOOT H 

HX CMeTy. 

CorJiaCHTbCSI c pacnpe.neJieHHeM ~HHaHcapo
BaHHSI no HanpaBJieHHSIM HaytfHOH ,lleSITeJibHOCTH 

Ome.naHeHHoro HHCTHTyTa B cooTBeTCTBHH c pe

meHHeM Yt~eHoro coBeTa OHSIH, B ocHoBy KOTopo

ro 3aKJia,llhiBaiOTCSI npe.ll)JO:lKeHHSI CTpaH-ytfaCTHHIJ; 

26-27 M4ll B .zzy6He npoxQAHJIO O'lepeAHOe 38CeA8HHe MelKJI}'H8poAHOH KOHCYJJbT8THBHOH KOMHCCHH no H8Y'IHOH nOJJHTHKe OltllH 
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nO cPHHaHCHposaHHIO TeM H npoeKTOS, a TaKJKe C 
ltOHTJXlllbHhiMH U.HcPpaMH no 6IO~.JKeTy JiHCTHTyTa 
Ha 1991 ro~. 

3aCJiymas ~OKJIM MMHHHCTpaTHSHOI'O ~HpeK
TOpa 06beAHHeHHOI'O HHCTHTyTa npo¢eccopa 
IO.H • .lJ.eHucosa "0 <PuHaHcuposaHHH ~eSITeJI&Ho
CTH OH51H" u o6cy~us npo6JieMhl, CTOSI~He nepe~ 
MHCTHTYTOM s 3Toii o6JiaCTH, KoMHTeT TioJIHO
MO'IHhlx llpe~CTaSHTeJieH npHHSIJI K CSe~eHHIO 

CJie~yiO~ee npeMoxceHue ~upeKu,HH no ux peme
HHIO: ~01Ieshle S3HOChl SCeX CTpaH-y'laCTHHIJ, 06J.e
~HHeHHOI'O HHCTHTyTa ~epHhiX HCCJie~osaHHH Ha 
cPHHaHCHpOSaHHe ero ~eSITeJibHOCTH Onpe~eJISIIOT
CSI H OnJia'IHSaiOTCSI S ~syx s~ax SaJIIOT: CSO
~HO KOHsepTupyeMoii u py6Jin CCCP. 

9- 11 SIHSapSI S JI.y6He COCTOSIJiaCh 67 CeCCHSI 
Y11eHoro coseTa OH.SIH. Y11eHhiH coseT o~o6pHJI. 
MeponpHSITHSI ~HpeKU,HH HHCTHTy'i'a H ~HpeKu,Hii 
Jia6opaTOpHH no ShlnOJIHeHHIO pemeHHH 65 H 66 
ceccuii Y11eHoro coseTa OH51H. 

ohiJIH npHHSIThl K cse~eHHIO peKoMe~au,uu 
Hay'IHo-Koop~uHau,uoHHhlx coseTos OH51H. B 
CBSI3H c 3THM Y11eHhli coseT npe~JIOJKHJI ~upeK
QHH liHCTHTyTa npH nO~I'OTOBKe Tipo6JieMHO-Te
MaTH'IeCKOI'O nJiaHa Ha 1991 ro~ pyKoso~cTso
BaT&CSI HOShiM nO~XO~OM K nJiaHHpOBaHHIO H 

<PuHaHcuposaHHIO, YllHThiBaiOIIJ,HM aauHTepeco
BaHHOCT& cTpaH-y'laCTHHU.. TipoeKTy KOKOC pe
KOMe~osaHo npHCSOHTb o6IIJ,eHHCTHTYTCKHH CTa
TyC. 

Y<~eHhiH coseT peKoMe~osan ~HpeKIJ.HH 

OH51l1 u ~upeKu,uu Jla6opaTopuu shiCOKHx 3Hep
ruii aaKphiT& CHHxpo<PaaoTpOH noCJie aanycKa 
HYKJIOTpoHa u nOJiy'leHHSI ero ny11Kos, ycKOPHT& 
pa6oTy no C03~aHHIO npoeKTa HHJKeKIJ,HOHHOI'O 
KOMnJieKca. JI.upeKIJ.HH OH51H u ~upeKIJ,HSIM JI51TI, 
JIH<I> H. Jl51P peKOMe~osaHO paCCMOTpeT& S03-
MO:lKHOCTb nepeHeCeHHSI HCCJie~OBaHHH C cPa30TpO
Ha u H:SP-30 Ha ~pyrue 6aaoshle ycTaHOSKH s 
OI1SIH u sHe liHCTHTyTa, s 11aCTHOCTH Ha MocKos
CKYIO MeaoHHYIO <Pa6puKy. 

B Ka'lecTse o~Hoii ua saxcHhlx 3Ma11 o6IIJ,eHH
CTHTyTcKoro 3Ha'leHHSI Y11eHhiH coseT OTMeTHJI 
nporpaMMY pa3BHTHSI 6HMHOTe'IHO-HHcPOPMaiJ,H
OHHhiX cnyxc6. Y11eHhiH coseT noMepxcan HHHIJ,Ha
THsy ~HpeKIJ,HH Jia6opaTOpHH TeOpeTH'IeCKOH cPH-
3HKH 0 npose~eHHH excero~HhiX WKOJI MSI 
CTy~eHTOS no npo6JieMaM TeopeTH'IeCKOH cPH3HKH 
u np~aHHH HM Me~yHapo~Horo cTaTyca. Ylle
HhiH COSeT C'leJI a6COJIIOTHO He06XO~HMhiM opraHH-
3aiJ,HIO s OH.SIH Me~yHapo~ao:H asToMaTH'IecKoii 
Te.n:eQ>oHHOH CSSI3H, npeMO:lKHJI ynpOCTHTb npou,e
~ypy OTnpaSKH JII060H KOppecno~eHIJ,HH, C TeM 
'IT06hl 06MeH HHcPOpMaiJ,HeH Me~y 06&e~HHeH-

• 



Y'IACTHHICH 3&Ce,!UlHHA 68 ceccHH YqeHoro coaeTa OIUIH aKa~eMHK A.H.CKpHHCKHfl, AHpenop JIHc!> AOKTop lt>H3HKO-MaTeM&TH

qecxHX H&YJC BJI.AxceHoa, AOnop lt>H3HKO-M&TeM&THqecKHX uayK 3.A.Ilepe.nbwTeflu H aaMeCTHTeJib AHpenopa JIHc!> JIOKTOP !PH· 

3HKQ-M&TeM&THQeCKHX H&YK JO.Il.IlOOOB OOcy~&IOT npOOneMY C03)1&HHII KOMilJieKCB H&KOOHTeJJeA :menpOHOB, 003HTpOHOB H 

HOHOB B ,lzy6He 

HliiM HHCTHT}'TOM H APYrHMH Hayt~HblMH l.(eHTpaMH 

llepe3 00\ITY, TeJie4JaKC H TeJieKC COOTBeTCTSOSaJI . 
MeQyHapoAHblM HOpMaM. 

Yt~eHillii coseT OAOOPHJI npeAcTaBJieHHblii AH

peKL(Heii 11HCTHTyTa AOKJIM 0 KMpax CDel.(HaJIH

CTOB H3 CTpaJ~-yllaCTHHL( 01151·11 H npeAJIOJKHJI AH

peKL(HH npoAOJIJKHTb pa6oTy DO npliBJielleHHIO 

MOJIOAblX cnel.(HaJIHCTos s 0115111. CoseT sblpa3HJI 

3aHHTepecosaHHOCTb s pa3sHTHH COTPYAHHt~ecTsa 

c yt~eHblMH PyMblHHH H npocHJI AHPeKL(HIO ycTaao

BHTb KOHTaKTbl c pyKosoAcTsoM PyMblHHH c l.(eJibiO 

aKTHSH3al.(HH yt~acTH51 pyMblHCKHX cnel.(uanucTos 

B pa6oTe 11HCTHTyTa. YTBepAHJI DJiaH nposeAeHH51 

HayliHblX COSell.(aHHii 0~11 Ha 1990 roA H DJiaH 

yt~aCTH51 0115111 S MeQyHapOAHblX H Hal.(HOHaJib• 

HblX KOH4JepeHL(H51X, CHM003HyMaX, COSell.(aHH51X, 

IIIKOJiax s 1990 roAy. 

Yt~eHillii coseT npHH51Jl K cseAeHHIO npeAcTas

JieHHblii AHpeKL(Heii npoeKT n51THJieTaero DJiaaa 

pa3BHTH51 0115111 Ha 1991 - 1995 roAbl, DpeAJIOJKHJI 

AOpaOOTaTb ero C yt~eTOM 3aMellaHHH H paCCMOT

peTb ero Ha ot~epeAHOM cosem;aHHH KoMHTeTa 

TIOJIHOMOliHblX TipeACTasuTe.neii • .ll,JI:g peanu3al.(HH 

3Mall 051THJieTHero DJiaHa, BblSOA511l.(JIX 11HCTHTyT 

Ha Kat~eCTBeHHO HOBblH yposeab, CoseT CliHTaeT 

JKeJiaTeJibHblM yCTaHOSHTb 4JHHaHCHposaHHe Ha 

1991- 1995 roAbl s pa3Mepe 340 MJIH.py6. u o6pa

ll.(aeTC51 c 3Toii npocb6oH: K KTITI. Yt~eHblii coseT 

pemHJI coaAaTb KoMHCCHIO 3KcnepTos AJI51 sblpa-

6oTKH Dpe,!VIOJKeHHii 0 COKpall.(eHHH OTAeJibHblX 
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HayliHblH HanpasJieHHH H TeM C l.(eJibiO KOHL(eH

Tpal.(HH yCHJIHH H DOSbliDeHH51 34J4JeKTHBHOCTH 
Hayt~aou pa6oTbl s 11HCTHTyTe. B Kat~ecrse nep

cneKTHSHblx S HOSOH DSITHJieTKe OTMelleHbl CJieAy

IOUl;He 6a30Sble yCTaHOSKH 06beAHHeHHOro HHC

THTyTa: HaKODHTeJib 3JieKTpoHOS H D03HTpOHOS 

(C'T-4Ja6pHKa C S03MOJKHblM pa3SHTHeM S HCTO\IHHK 

CHHXpOTpOHHOro H3JlylleHH51), Y -400+ Y -400M H 

HaKonHTeJib T51JKeJiblx uoHos, HYKJIOTPOH, 11BP-2. 

COCTOSIJIHCb sbl6opbl aa AOJIJKHOCTH AHpeKTopa 

u 3aMeCTHTeJieii AHpeKTopos pHAa Jia6opaTopuii 
0115111. 

Yt~eablii coseT yTBepAHJI pemeHue JKIOPH o 

.npucyQeHHH npeMuii 0115111 3a Jiyt~mue pa60Tbl, 

SblDOJIHeHHble S 1989 rOAY. 

5 - 7 HIOHSI S LJ:y6ae COCTOSIJiaCb 68 CeCCH51 

Yt~eaoro coseTa 0115111. Yt~eHblH coseT npHH51Jl K 

CSeAeHHIO HH<t>opMal.(HIO npeACeAaTe.neii HayliHO

KOOPAHHal.(HOHHblX coseTOB npo4Jeccopos A.H.Cu

caKSIHa, D:.36epTa u B.f.KaAillmescKoro. PeKo

MeHAosan 6oJiee t~eTKO onpeAeJI51Tb npuopuTeTbl 

o6cyJKAaeMblX HKC npoeKTos, o6ecnet~usag ae-

3aBHCHMOe pel.(eH3Hposaaue. CoseT npocHJI AH

peKL(HIO 11HCTHTyTa npeACTaBHTb Ha ceCCHH Ha

YliHO-KOOPAHHal.(HOHHblX coseTOB s 1991 roAy 

KOHTpOJibHble U,H<l>pbl pacnpeAeJieHHSI BaJIIOTHOro 

<t>uHaHCHpoBaHHSI, SKJIIOllaSI MeQyHapOAHOe CO-



TPY.AHH'lecTso, c ~e.nhiO shlpa6oTKH peKoMeH,Aa
~:H no npuopuTeTaM. 

nhiJI npHHBT K cse,AeHHIO npe,ACTasJieHHhiH .AH
peK~ue:H npoeKT npo6JieMHO-TeMaTH'leCKOro OJia
Ha Hay'lHO-HCCJie,AOSaTeJihCKHX pa60T H Me~yHa
pO,AHOro COTPY.AHH'lecTsa 011.5111 Ha 1991 ro,A. 
CTpaHaM-y'laCTHH~aM npe,AJioxeHo HanpasHTh .AO 
1 OKT516p51 1990 ro,Aa S ,AHpeK~HIO 11HCTHTyTa 3a
Me'laHH51 u npe,AJioxeHHB s npoeKT OJiaHa. CoseT 
nOMepxaJI n03H~HIO ,AHpeK~HH 0 He06XO,AHMOCTH 
nOShiWeHH51 3<P<PeKTHSHOCTH ,Ae51TeJlhHOCTH 11H
CTHTyTa H ,AaJihHeiimeH KOH~eHTpa~HH yCHJIHH Ha 
rJiasHhiX HanpaBJieHHBX. 0.Ao6pHJI c nonpasKaMH 
npoeKT OJiaHa Hay'lHhiX cosem;aHuii 011.5111 Ha 
1991 ro,A. 

Y11eHhiH coseT 3aCJiymaJI HH<t>opMa~uiO .AH
peKropa 11HCTHTyTa aKa,AeMHKa .n: .Kuma 0 npo
eKTe nBTHJieTHero OJiaHa pa3SHTH51 011.5111 Ha 
1991 - 1995 ro,Ahl. IloCJie o6cyx,AeHH51 npe.ACTas
JieHHoro (TpeTI.ero) sapuaHTa npoeKTa CoseT 
O,A06pHJI ero OCHOSHhle nOJIO:lKeHH51. IJpHH~HnH
aJihHO nOMepxaHO npe,AJIO:lKeHHe 0 C03,AaHHH 
KOMOJieKca HaKOnHTeJieH HOHOS, 3JieKTpOHOS H no-
3HTpOHOS (CT-<t>a6pHKa C S03MO:lKHhiM pa3SHTHeM S 
OOnhWOH CHHXpOTpOHHhiH HCTO'lHHK), HanpasJieH
HOro Ha pa3SHTHe C06CTBeHHOH 6a3hl, ShiBO,ABID;eH 
O~uHeHHhiH HHCTHTYT Ha nepe,Aoshle py6exu. 

B ~e.nBx KOH~eHTpa~uu Hay'lHhlx ucCJie.Ao
saHHH YlleHhiH coseT noc'lHTaJI Heo6xo,AHMhiM 

OrpaHH'lHTh 'lHCJIO pa3SHsaeMbiX S 11HCTHTyTe 
6a30ShiX yCTaHOSOK, S CS513H C 3THM pemeHO: 

- npeKpaTHTh pa6oThl no coopyxeHHIO ycKo
puTeJIB JII1Y -30 s 1990 ro,Ay; 

- 3aKpb1Th CHHXpo<Pa30TpOH nOCJie 3anycKa 
HYKJIOTpoHa u Ha'laJia 3KcnepuMeHTos Ha HeM (He 
no3,1:1Hee Ha'laJia 1992 ro~a); · 

- nepeseCTH 'laCTH'lHO Ha caMOOKynaeMOCTh 
<Pa30TpoH Ha'lHHa51 c 1992 ro.Aa; 

- 3aKphiTh yCTaHoBKy 11EP-30 c JIY3-40 He 
no3,1:1Hee 1993 ro.Aa no Mepe co3,AaHHSI HI1BP; 

- COKpaTHTh C 1992 ro,Aa pa60Thl Ha ny3hlpbKO
ShiX KaMepax, CS513aHHhle C CaMOCTOSITeJlhHhiMH 
3KCnepHMeHTaMH Ha HHX, npe,AyCMOTpes S03-
MO:lKHOCTh nepeso,Aa 3THX pa60T Ha ,AOrosopHyiO 
OCHOsy. 

YlleHhiH coseT Shlpa3HJI 6Jiaro,AapHOCTh Ko
MHCCHH 3KcnepTos CoseTa u Me~yHapo,AHOH KO

·MHCCHH 3KCllepTOS 3a npose,AeHHYIO pa6oTy H 
npe,AJioxeHHhle peKoMeH,Aa~uu. CoseT npucoe,Au
HHJICSI K o6pam;eHHIO KIIII OT 13 - 14 MapTa 
1990 ro,Aa K npaSHTeJihCTSaM CTpaH-y'laCTHH~ 
011.5111 c npoch6o:H noMepxaTh HayllHYIO npo
rpaMMY 11HCTHTyTa Ha 1991 - 1995 rQ,Ahl H Shi,Ae
JIHTh Ha ee peaJIH3a~HIO 350 MJIH.py6. (s ~eHaX 
1989 ro,Aa) . 

YlleHhiH coseT 3aCJiymaJI ,AOKJia.A ,AHpeKTopa 
Jia6opaTopuu csepxshiCOKHX 3Hepru:H npo<t>eccopa 
11.A.CasuHa "OcHOSHhle HToru NA-4". CocTOSI
JIHCh Sb160phl Ha ,AOJI:lKHOCTH. 

4 CECCH.si HAYqHO-KOOP,U:HHAU:HOHHbiX COBETOB 

CECCI1.si 

HAYlJHO-KOOP .ll:I1HAU110HHOfO CO BET A 
ITO <I>I1311KE HI13KI1X 
11 IIPOME)KYTOlJHbiX 3HEPfi1"A, 
3 - 5 anpe.nSI 

06cy,AHS OT'leT npe,ACe,AaTeJI51 0 ShlnOJIHeHHH 
pemeHHH TpeTheii ceccuu, 'lJieHhl HKC npHHSIJIH 
OT'leT K cse,AeHHIO u o6paTHJIHCh K YlleHoMy cose
ry H ,AHpeK~HH 011.5111 C npOChOOH opraHH30SaTb S 
6Jiuxa:Hmee speM51 paapa6oTKy npoeKTa Hosoro 
YCTasa O~uHeHHoro HHCTHTyTa, a TaKxe OTMe
THJIH He,AOCTaTO'lHhle COSMeCTHhle yCif.liH51 Jia6opa
TOpHH no co,AeHCTSHIO pa6oTe coa,AaHHhiX npu HKC 
KOMHCCHH. 

B ocHosy pa6oThl HKC 6h1Jlo noJioxeHo pac
CMOTpeHue sToporo sapuaHTa npoeKTa n51THJieT
Hero OJiaHa paasHTH51 O.IUII1 Ha 1991-1995 ro,Ahl, a 
TaKXe HOShiX npOeKTOS, He paCCMOTpeHHhiX Ha 
TpeTheii ceccuu HKC, u soaMO:lKHOCTeii ux peaJiu
aa~uu s CJie.AyiOm;eM n51THJieTHH. 

Hay'lHO-Koop,AHHa~HOHHhiH coseT noMepxaJI 
npe,AJioxeHue o KOHTPOJihHhiX ~u<t>pax no 6IO,Axe
TY 011.5111 Ha 1991 - 1995 rQ,Ahl S pa3Mepe 34(}-
350 MJIH. py6., a TaKxe npe,AJioxeHHe o paapa6oT
Ke npoeKTa KOMOJieKCa HaKOnHTeJieH HOHOS, 
3JieKTpOHOS H n03HTpOHOS KaK HOSOH 6a30SOH yc
TaHOSKH 0 11.5111. HKC no,ATsep,AHJI peKoMeH,Aa~uu 
TpeTheH ceccuu HKC no pa6oTe 6aaoshlx ycTaHo
soK S o6.naCTH <PH3HKH HH3KHX H npoMexyTO'lHhiX 
3HeprHH. C y'leTOM npHH51ThiX Ha TpeTheH CeCCHH 
,AeCBTH n pOeKTOS npe,AJIO:lKeHhl K peaJIH3a~HH ~0-
nOJIHHTeJihHO CJie,AyiOID;He npOeKThl: HaKOnHTeJih 
HOHOS, HeHTpOHHhiH HCTO'lHHK ShiCOKOrO paape
meHH51 H I1BP (c soaMO:lKHOCThiO ero peaJinaa
~HH S paMKaX npoeKTa KOMOJieKCa HaKOnHTeJieH 
noHos, 3JieKTpoHos u noauTpoHos), ME30H, 
Cl>PE,n:, ·Y fPA, OEEJII1KC (npu coKpam;eHHH 
o6heMa <i>HHaHCHpOsaHH51 Ha npuo6peTeHHe Shl
'lHCJIHTeJihHOH TeXHHKH), npoeKT ERIS. IlpoeKThl 
KACKA.n: u II3fAC 6hiJIH peKoMeH,AosaHhl npu yc
Jiosuu H3hiCKaHH51 ,AHpeK~HSIMH JIH<I> H JI.sJ:P 
Cpe,ACTS ,AJI51 HX peaJIH3a~HH S paMKaX COOTSeTCT-
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ByiOmHX HanpaBJieHHH. C ytleTOM OOcyQeHH51 
DpoeKTOB .HBU JIHC%>, .HBU JI.siP a npoeKTa 
A<l>.HHA HKC no ~HHOH TexliH'IecKoA nOJJHTHKe 
peKOMe~OBaJI npHCTynHTb K HX peaJJH3aUHH Ha
'IHHa51 c 1991 r. 

Hay'IHO-Koop~aHaUHOHHJd coBeT o6paTHJtCil 
K JU1peKUH51M JIHCX>, n.s~n H JI~P c DpOChOOH npe.tl
CTaBHTb Ha OCCHHIOIO CeCCHIO DpeAJJO.llteHH51 B 
WiaH-rpact>aK pea.naaauaa oJto6pel:lllhi.x na H KC 
DpoeKTOB, yTO'IHHB o6mee a BaJIIOTHoe ct>aHaHtll· · 
poBaHae. 

HKC npocHJJ ~apeKUHIO OH.si.H pea.naaoBaTb 
HOBbiH nO~XO~ K WiaHHpoB8HHIO H 4JHHaHCHpoaa
HHIO TeM npH DO~I'OTOBKe npoeKT8 npoWteMHo-Te
MaTH'IecKOro Malia Ha 1991 ro~ H D~CT8BHTb T8-
KOH npoeKT Ha oceHHee aac~aHHe HKC c y'leTOM 
BbiCKaaaHHbiX aaMe'lauaA. Ha aac~aHifH 6b1Jl 00.. 
CyQeH ~OKJIM 0 QJI8H8X KOHcPepeHUHA II paOO'IHX 
COBeDUlHHA no TeMaTHKe HKC. 

CECC.H.si 
HAYlJHO-KOOP ll.HHAU.HOHHOfO CO BETA 
no Cl>.H3.HKE BbiC:OK.HX 3HEPf.HR, 
1 0 - 12 aDpeJI51 

06cy~aa OT'IeT n~ce~aTe..u HKC o alllrtOJJ
HeHHH pemenaA n~~ylUeH ceccaa, tUieuhl HKC 
o~o6pHJJH ero. Ha aac~aHHH 6b1Jl 3ac.nymalf I! ~ 
CyQeu·~OJCJJM 0 BTOpoM B8pH8HTe DATitJieTHCI'O 
IIJJaHa pa3BHTH51 O.H.si.H sa 1991 - 1995 I'O.Qbl. tlJte-
Hbl HKC BbiCKaaa.na no~enanae ~HpeKUHH O.H.si.H 
Dpo~OJJ~HTb ~aJibHeAmyiO npopa6oTKy npoeKTa 
MTHJJCTHero W18H8. 

BbiJla DPHH51Ta K cB~euaiO HHcPoPM8U.H51 o co
CT051HHH ~eJI DO coopy~eHHIO uyKJIOTpol:la H OTMC• 
11euo, 'ITO rewD pa60T neo6xo~HMO yc~eopaTb. H KC 
B OCHOBHOM OJlOOPHJJ YTO'IHeHHbiA aapHaHT npoeK
T8 ~.HH:a:e~euaoHHbiA KOMWieKc HYJCJJOTpoHa". 
PaccwOTpeH p~ npoeKTOB, n~CTaBJieHHbiX JIB3. 
HKC o~o6pHJJ npoeKT .ll.HCK, a npoeKTbl Y n K, 
fAMMA, Cl>OTOH- MACCEP- KOHYC npaHu 
K ca~eHHIO a DpocHJJ ~HpeKUHH O.H.si.H a, JIB3 
paCCMOTpeTb BODpoc 0 B03MOJ&:HOCTH HX ct>aHaHCH
poB8HH51 c Y'leTOM 3KCDepTHbiX ouenoK 3THX npo
eKTOB H peaJJbHOi 38HHTepeCOB8HHOCTH CTp8H
Y118CTHHJl. ll.neubl HKC noMep:a:a.na pemeu ae 
Y'leHoro coae-ra 061.e~anennoro HHCTHTyTa o paa
pa6oTKe DpoeKT8 CT-ct>a6pHKH, BKJII0'18ll ~eTeKTb
pbllVJ5l nee. 

HKC o~o6pHJJ co~anae ueHTpa o6pa6oTKH 
~8HHbiX C YCT8HOBKH JlEJICl>.H, npOB~eHHe Te
CTOBOI'O ceanca a UEPHe no npoeKTy CPB. 
O~o6pHJJ Dpe~JJo:a:eHae no paapa6oTKe a npo
MblmJJeHHOMy BHe~peHHIO 3JJeKTpoHHKH B CT8H
~apTaX FASTBUS, VXI a VME a o6ecne'leHHIO 
cooTBeTCTBYIOIUHMH 6JJoKaMH 3KcnepaMeHTOB 
O.H.si.H. ll.neubl Hayqno-Koop~anauaoHuoro co-

16 

BeTa BbiCKa3aJIHCb B DQMep:a:Ky ?PoeKT8 
3JIEKTPOH.HKA H UEHTP, noMep:a:a.na npoeKT 
paapa6oTKH TeXHOJJOrKH H3roTOBJieKHll H CO~a
HH51 yqacTKa DO npoaaao~CTBY nJiaCTHKOBbiX npo
BOJJO'IHbiX ra30BbiX .lleTeKTOpoB, O~OOpHJJH n~
JJOJ&:CHHC DO pa3BHtHIO KOllolnJICKC8 C~CTB 

o6paOOTKH 4JH.ilbMOBOi HHcPopMaU,HH C TpeKOB-biX 
yCTaHOBOk HI 1991 - 1995 ro~bl. 

HKC pacCMOTpe.n llpo6.neMHO-TeMaTH'IeCKHi 
DJJ8H HI 1991 I'O,Q H DpocHJJ ~HpeKUHIO 11HCTHTYT8 
peaJJH30B8Tb HOBbli D()JlXOJl K WiaHHpoB8HHIO H 
ct>HHaHCH.poJaHKIO HI 1991 I'O,Q. 

Y'laCTHKKaM ceccaa 6biJJK n~cTaBJieHbl Ha
Y'IHble ~OKJIMbl, HanpaBJieHHble Ha MeQyHapQA-
Hble KOH4>epeHUHH. . 

CECC.H.si 
HAYlJHO-KOOP JlHHAUHOHHOfO CO BETA 
no TEOPET.HlJECKOR Cl>.H3HKE, 
17 - 18 anpen51 

B.f.KMblmeBCKHi BIIICTyhHJJ Ha ceccaa c JXo
KJIMOM "0 DpoeKTe DpoWtCMHo-TeM8TH'IeCKOI'O 
DJI8H8 TeOpeTH'IeCKHX HCCJJ~OB8HHi HI 1991 -
1993 1'0~111", KOTOpbiH ndnBeJI HTOr ~HTeJibHOMY 
Dpouec~y KaMeHeHH51 CTPYKTYPbl JITCX>. HKC yT
aep.tUL'l DpeAJIOJ&:CHKblilMaH. 

3ac..,ymaa as4Jopwau.a10 A.B.CJQopoaa o 
Me~yaapoJ:tHON COTPYlliiH'IecTae JIT<l>, 'llleHbl 
HKC BbiCK838JIKCb aa npHH51THe p~a .llODOJJHH
TeJibHbiX Mep DO DOBbiWeHHIO :J4)cpeKTHBHOCTH 
MeQyHapo~Horo coTpy~HH'IeCTBa a aHeCJJK caoa 
npe~o:a:eHH51. B '18CTHOCTH, a CJJyqae yMeH~>me
HH51 'IHCJJa COTPY~HHKOB mTaTa ~HpeKU.HH Heo6xo
~HMO n~yc.:MoTpeTb yaena'leHHe 'IKCJJa KpaTKO
cpo'IHbiX kOMa~apoaoK a O.H.si.H y11eHwx aa 
CTpal:l-y'I8CTHHU C 60JJee rH6KHM nJI8HHpoB8HHCM 
H peryJJHpoB8HHeM HX D~OJJJ&:HTeJibHOCTH H no
CJJ~YIOIUHM KOHTpoJICM K8'1CCTBeHHOi CTOpoHbl 
coTpy~HH'IecTaa. 

. Ha aate.QaHHH HKC 6b1Jl aacJiymaH ~OKJIM ~H
peKUHH 11HCTHTYT8 "0 D51THJJCTHeM W18He p83BH
THll O.H.si.H Ha 1991-1995 ro~111". HKC DOMep
:a:a.n npeMo:a:eHae o KOHTpoJibHbiX u.act>pax no 
610Jl:a:eTy O.H.si.H Ha 1991 - 1995 ro~111 a paaMepe 
350 MJIH.py6. B JXeiCTBYIOIUHX 1J,CH8X H nO.ll'ICpK
HYJJ HeOOXOJlHMOCTb coxpaHeHH51 O.H.si.H KaK Me:a:
~yHapo~Horo ueHTpa. 

C H8Y'IHbiMH ~O~M8MH, DOCB5lmCHHbiMH 
DpoeKTY KOMWieKC8 H8KOnHTeJiei 3JJeKTpoHOB, 
D03HTpoHOB H T51J&:eJibiX HOHOB H cPH3H'IeCKOi 
DporpaMMe CT-ct>a6paKH, BbiCTYDHJJH A.H.Caca
KSIH H C.M.BHJJeHbKHH. HKC noMep:a:a.n pemeaae 
Y'leHoro coaeTa O.H.si.H o paapa6oTKe npoeKTa CT
ct>a6paxa H ~eTeKTOpOB ~Jill Hee H OTMeTHJJ, 'ITO 
COOpy.llteHHe CT-ct>a6pHKH C0~8CT HOBble B03MOJ&:
HOCTH lVJSI H3y'leHHSI cPH3H'ICCKHX CBOACTB KBap-

KOB 
KOJJI 

ct>a6 
~aM 

aam 
CCC 

MO::II 
KOM 
HI I 

HHe 
Tpa· 
HHC 
ope. 
Dpo 

CE< 
HA: 
no 
KOJ 
.sllll 
19-

Ta f 
HHlf 

~YB 

ueH 
Dy6 

npo 
HX 
6op 

ro~ 

aJII! 
MB 
MHI 
T8K 
Hbll 

JUie 

Ta. 

BIT 
CBJ: 
<Pol 
yqa 

O.H 
Kpe 
BaJl 

on 

OM 
Me, 
MOl 

HO< 

Mbl 

MH 



KOB BTOpOro nOKOJieHH.K H JienTOHOB TpeTbero no
KOJieHHil. HKC noJplepKHyJI, 'ITO coopyJKeHHe CT
ct>a6pHKH H ~eTeKTOpOB ~Jl.K Hee K 1995 - 1996 ro
~aM B03MO:lKHO JIHWb npH mHpoKOH KOOnepaiJ;HH C 
3an~HbiMH Hay'IHbiMH u;eHTpaMH H HiiCTHTyTaMH 
CCCP. 

3aCJiymas HHcPopMau;HIO JI.r. TKa11esa o soa
MOXHOCTH BKJIIO'IeHH.K OIUII1 B Esponeii:cKyiO 
KOMnbiOTepHyiO ceTb EARN, 'IJleHbl HKC yKa3aJIH 
Ha HeOOXOAHMOCTb CpO'IHO Ha'laTb cPHHaHCHpOBa
HHe npoeKTa KOKOC, BKJIIO'Ia.K HHBaJIIOTHble aa
TpaTbl, H o6paTHJIHCb K ~HpeKIJ;HH 06beAHHeHHOI'O 
HHCTHTyTa c npocb6oii: yxe c -anpeJI.K 1990 roAa 
npeAnpHH.KTb marH no HeOTJIO:lKHOH peaJIH3aiJ;HH 
npoeKTa. 

CECC.YHI 
HAYT.IHO-KOOP.D:I1HAU110HHOfO COBETA 
no 11CCJIE.D:OBAHI110 
KOH.D:EHCI1POBAHHbiX CPE.D: 
SI.D:EPHbiMI1 METO.D:AMI1, 
19-21 anpeJI.K, ,npe~eH, f.D:P 

3aceAaHH.K Hay'IHO-Koop~HHau;HoHHoro cose
Ta 6biJIH nOCB.KIIJ;eHbl, I'JiaBHbiM o6pa30M, OOCy~e
HHIO n.KTHJieTHero nJiaHa pa3BHTH.K OIUII1 H Mex
~yHapo~Horo coTpy~HH'IecTsa Me~y Hay'IHbiMH 
u;eHTpaMH fepMaHcKoii: .D:eMoKpaTH'IecKoii: Pec
ny6nHKH H Ol1..SII1. 

HKC aaCJiymaJI pyKOBO~HTeJieii: o~o6peHHbiX 
npoeKTOB, KOTOpble npe~CTaBHJIH nJiaHbl-rpacPHKH 
HX peaJIH3aiJ;HH, H peKOMe~OBaJI AHpeKIJ;H.KM Jia
oopaTOpHH AOpaOOraTb HX C IJ;eJibiO OKOH'IaTeJibHO
ro ycTaHOBJieHHil npHOpHTeTOB. 0TMeTHJI, 'ITO pe
aJIH3aiJ;H.K B nOJIHOM o6beMe npoeKTa pa3BHTH.K 
11BP-2 KaK O~HOH H3 KOHKypeHTOCnOC06HbiX Ha 
MHposoM yposHe 6aaosblx ycTaHosoK 0115111, a 
TaKxe nOJIHOe OCHam;eHHe ero 3KCnepHMeHTaJib
HbiX yCTaHOBOK He06XO~HMbiM OOopy~OBaHHeM .KB
JI.KeTC.K ~HOH H3 nepBOO'Iepe~HbiX 3~aq 11HCTHTy
Ta. 

HKC em;e paa no~qepKHYJI saJKHOCTb noCJie~o
saTeJibHOH peaJIH3aiJ;HH HOBOro nO~XO~a K cPHHaH
CHpoBaHHIO Hay'IHO-HCCJie~OBaTeJibCKHX paOOT H3 
cPo~a KOJIJiaoopau;HH nO npeMOJKeHH.!IM CTpaH
y'laCTHHIJ;. BHHMaHHe Y11eHoro coseTa H ~HpeKIJ;HH 
0115111 6biJIO oopam;eHO Ha He06XO~HMOCTb 3a
KpenJieHH.!l Ha HKC cPHHaHcHpoBaHH.K, BKJIIO'Ia.!l 
B.aJIIOTHOe, a TaKJKe pecypcOB 0115111, B TOM 'IHCJie 
on 0115111. 

06cy~a.K BOnpOCbl nOJIHTHKH pa3BHTH.K 
0115111 B CJieAyiOm;eM nuHJieTHH, 'IJleHbl HKC OT
MeTHJIH, 'ITO OC06eHHO He06XO~HMa B HaCTO.KIIJ;HH 
MOMeHT KOHCOJI~aiJ;H.K CHJI Hay'IHOH OOIIJ;eCTBeH
HOCTH OIUII1 M.!l Bblpa6oTKH Hay'IHOH nporpaM
Mbl, o6ecne'IHBaiOm;eii: nepcneKTHBHoe paaBHTHe 
11HCTHTyTa KaK Me~yHapo~Horo u;eHTpa. HKC 

oopaTHJIC.K K ~HpeKIJ;HH 0115111 C npocbOOH npHBe
CTH B cooTBeTCTBHe Y eTas H CTPYKTYPY OIUII1 c 
3~a'laMH pa3BHTH.!l 11HCTHTyTa Ha COBpeMeHHOM 
3Tane. 

0AHH H3 ~HeH ceCCHH 6biJI nOJIHOCTbiO no
CB.KIIJ;eH Hay 'IHbiM ~OKJI~aM 0 pe3yJibTaTaX H nep
cneKTHBaX HCCJI~OBaHHA: B o6JiaCTH cPH3HKH 
KO~eHCHpOBaHHbiX Cpe~ H p~HOOHOJIOI'HH, npo
BO~HMbiX B 0115111 H Hay'IHbiX IJ;eHTpax fepMaH
CKOH .D:eMoKpaTH'IeCKoii: Pecny6JIHKH. 

CECCI151 
HAYT.IHO-K OOP .D:I1HAU110HHOfO CO BET A 
no E.D:I1HO:A TEXHI1T.IECKO:A nOJII1TI1KE, 
19 - 20 anpeJI.K 

. 3aCJiyma~ ~oKJI~ A.H.CHcaK.!IHa "0 n.KTHJieT
HeM nJiaHe pa3BHTH.K 0115111 Ha 1991 - 1995 ro~bl", 
BbiBO~bl H peKOMe~au;HH KoMHCCHH 3KcnepTos 
Y'leHoro coseTa 0115111, 'IJleHbl HKC noMepxaJIH 
npeMO:lKeHHe AHpeKIJ;HH 0115111 0 KOHTpOJibHOH 
IJ;HcPpe 6IO~:lKeTa 11HCTHTyTa B CJieAyiOm;eH n.!ITH
JleTKe B pa3Mepe 350 MJIH.py6. H npeMO:lKHJIH npo
~OJI:lKHTb paOOTY H~ niiTHJieTI{HM nJiaHOM C yqe
TOM peKOMe~aiJ;HH Y 'leHOro COBeTa. 

HKC noMepxaJI pemeHHe Y'leHoro coseTa o 
paapa60TKe npoeKTa KOMnJieKCa 3JieKTpOHOB, no-
3HTpOHOB H HOHOB, OTMeTHB npH 3TOM He06XO~H
MOCTb yseJIH'IeHH.K o6MeHa cneu;HaJIHcTaMH 
0115111 H ~pyrHX Hay'IHbiX u;eHTpOB no 3TOH TeM&.
THKe. 

3Ha'IHTeJibHail 11aCTb speMeHH pa6oTbl HKC 
6b1Jla nOCB.!IIIJ;eHa o6cy~eHHIO npoeKTOB pa3BH
TH.!l UBK 0115111 Ha CJie~yiOm;yiO n.KTHJieTKy. 
BbiJio peKoMe~osaHo o6cy~HTb npoeKTbl paasH
TH.K UBK Ha HTC Jia6opaTopHii: H Ha HKC no Ha
npaBJieHH.KM. 0co6o 6biJIH B~eJieHbl BOnpOCbl pa3-
BHTH.K CeTeH CB.K3H B 0115111 H CO~aHH.K MOIIJ;HOH 
Me~yHapo~HOH JIHHHH CB.!l3H. 0TMe'leHa TaKxe 
Ba:lKHOCTb npoeKTa KOMnbiOTepHOH KOCMH'IeCKOH 
CB.K3H KOK OC, paccMoTpeH XOA ero peaJIH3aiJ;HH. 
npH o6cy~eHHH npoeKTa CnEKTP no coaAaHHIO 
CeTH nepcOHaJibHbiX 3BM M.K TeopeTH'IeCKHX pa
OOT B JITCl> 6b1Jla OTMe'leHa BbiCOKa.K sqxpeKTHB
HOCTb KOHIJ;eniJ;HH 3TOro npoeKTa. 

HKC aaCJiymaJI H o~oopHJI npeMoxeHH.K o 
pa3BHTHH OT~eJia p~Hau;HOHHOH 6eaonacHOCTH H 
p~Hau;HOHHbiX HCCJie~osaHHH. BbiJI noMepxaH 
TaKJKe npoeKT C03~aHH.K y'laCTKa no npOH3BO~CTBY 
nJiaCTHKOBbiX npoBOJIO'IHbiX ra30BbiX ~eTeKTOpOB 
B OnbiTHOM npOH3BO~CTBe 0115111. 

Hay'IHO-Koop~HHau;HOHHbiH coseT npHH.KJI K 
cseAeHHIO npeMOJKeHH.!l JIBT A, JISin, JIB3 
H JICB3 B npo6JieMHO-TeMaTH'IeCKUH nJiaH 11H
CTHTyTa Ha 1991 - 1995 ro~bl no TeMaTHKe 
HKC. 

17 



S CECCHSI HAYqHO-KOOPAHHAU.H OHHbiX COBETOB 

CECCHSI 
HAYqHO-KOOP .Z:tHHAI.U-IOHHOI'O CO BET A 
ITO Cl»lf3lfKE BbiCOKlfX 3HEPrlf:A, 
20 - 22 HOS16pii 

06cy~HB OT'IeT npe~ce~aTeJiil HKC o BhlnOJI
HeHHH pemeHHH npe~~ym;eii CeCCHH, COBeT 0~06-
pHJI ero. ITo ~OKJIMY o paapa6oTKe npoeKTa c-r
ct>a6pHKH HKC npuHu HHct>opwa~HIO K cae,AeHHIO 
H peKoMe~oaaJJ ,AHpeK~HH OHSilf npo~OJI.lKHTb 
paOOThl no npoeKTY H3KOnHTeJlil 3JieKTpOHOB, no-
3HTpoHOB H HOHOB, a TaK:.:e ~eTeKTOpa ~il C-r-ct>a6-
pHKH. 

Ha ceccuu HKC 6hiJIH aacnymaHhl H o~o6peHhl 
OT'IeThl o aaaepmaiOm;uxcil a 1990 ro~y TeMax, a 
cooTBeTCTBHH c ~HOM paaaHTU OlfSilf Ha 
1986- 1990 ro~hl. HKC peKoMe~oaaJJ ~upeK~HH 
Olf.sllf H ~upeK~HH JIBT A a 1991 - 1992 ro~ax co
cpe,AOTO'IHTb y.CHJIHil H3 KOMDJieKTOB3HHH 38M 
ll,BK, H3MepHTeJlbHhiX ~eHTpoB H 3KCnepHMeH
TaJihHhiX YCT3HOBOK Cpe~CTBaMH OOMeHa HH4>op
M3~HH, Ha pacmHpeHHH CeTH paOO'IHX CTaH~HH. 
PeKoMe~oaaJJ ~HpeK~HH Olf.sllf oKaaaTh Heo6xo
~HMYIO no.A,Aep.lKKY nporpaMMe paOOT Ha ny'IKaX 
peJISITHBHCTCKHX ~ep H nOJiiipH30BaHHhiX ,AeHT~ 
HOB JIB3. . 

HKC npHHSIJI K ca~eHHIO HHcl>opMa~HIO o npo
eKTe II po6JieMHO-TeMaTH'IecKoro DJiaHa Ha 1991 
1'0~ H HOBOM nO~XO~e K DJiaHHpoB3HHIO H ci>HHaH
CHpoBaHHIO, HHcl>opMa~HIO o coopy.lKeHHH YHK. 
0TMeTHJI nepcneKTHBHOCTb HCCJie~OB3HHH Ha yc
TaHOBKe ,IJ,EJICl)lf ~OKJIM r.B.MH~eJlbMaxepa) H 
Hay'IHoro COTPY~HH'IeCTaa a paMKax Olf.si:H -
INFN, lfTaJJHSI ~oKJIM K.ryapaJJb~o>. 

~eHaM HKC 6hiJia ~aHa HHcl>opMa~HSI o6 HTo
rax HeKOTOphiX MeQyHapo,AHhiX KOHcl>epeHIJ.HH H 
COBem;3HHH no ci>H3HKe BhiCOKHX 3Hepru 

CECClf.sl 
HAYqHO-KOOP,II,lfHAIJ;:HOHHOI'O COBETA 
ITO Cl»lf3lfKE Hlf3KlfX 
If IIPOMEXYTOqHbiX 3HEPrlf:A, 
27 - 29 HOS16pS1 

B OT'IeTe npe~ce,AaTeJISI HKC HaPS~.AY c HH
cl>opMaiJ.Heii 0 BblnOJIHeHHH pemeHHH npe~~ym,eii 
ceccuu 6hiJIH o6cyQeHhl npo6new111 o6ecne'leHHSI 
pecypcaMH npoeKTOB H TeM. PaccMaTpHBaSI aoa
HHKWYIO cuTyau.uiO no ct>uHaHcupoaaHHIO TeM KaK 
apeMeHHYIO TPY~HOCTh, 'IJieHhl HKC BhlpaaHJIH Ha
,AeQy, 'ITO a ~aJJhHeiimeM 6y~eT 60.nhmaSI onpe~e
JieHHOCTh a pacnpe~e.neHHH acex pecypcoa no Ha
npaBJieHHiiM. 
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HKC aacnymaJJ OT'IeThl no TeMaM, BhlnOJIHSIB
mHMCSI a 1986- 1990 ro~ax. IIpe~CTaBJieHHhlii Jla-
6opaTopueii ~epHhiX peaKU.HH ~OKJIM BKJIIO'IaJJ 
HHcl>opM3U.HIO 0 XO~e paOOT no coopy.lKeHHIO U.HK
JIOTpoHa Y -400M, B ~OKJIMe JlaoopaTOpHH HeHT
poHHOH ci>H3HKH CoOODJ;aJJOCb 0 npeKpam,eHHH pa
OOT no coopy.lKeHHIO JIHHeiiHoro H~YKU.HOHHoro 
ycKopHTeJISI JllfY -30. HKC no.A,Aep.lKaJJ pemeHHe o 
nepeao~e 'laCTH'IHO Ha caMooKynaeMOCTb ycTa
HOBKH "Cl)" Ha'IHHaSI C 1992 ro~a, 3 TaK.lKe peme
HHe 0 3aKphiTHH ycTaHOBKH lfBP-30 C JIY3-40 He 
noa~Hee Ha'laJJa 1993 ro~a no Mepe peaJJuaau.uu 
npoeKTa HlfBP. 

3Ha'IHTeJlbHoe BHHMaHHe Ha CeCCHH 6hiJIO 
y~eJieHO BOnpocaM cl>opMHpoB3HHSI nporpaMMbl 
pa3BHTHSI OHSI:H Ha 1991 ro~ a o6JiacTH ct>uaHKH 
HH3KHX H npoMe.lKyTO'IHbiX 3Hepruii. BhiJI cct>op
MHpoaaH npHOpHTeTHbiH CnHCOK TeM, BXO~SIDJ;HX B 
KOMnere~HIO HKC. B COCTaae 3THX TeM 6y~yT pe
aJJH30BhiBaThCSI 26 HOBbiX npoeKTOB HJIH nporpaMM 
HCCJI~oaaHHH. Cct>opMynupoaaHhl ocHOBHhle 3Ma
'IH HCCJI~OBaHHH no HanpaBJieHHSIM B 1991 ro~y, 
KOTOpble 6y~yT yTBepQaThCSI H3 3HMHeii CeCCHH 
YlleHoro coaeTa Olf.sllf. 

Ha ceccuu HKC paccMoTpeHhl HTOrH MeQy
Hapo~Horo COTPY.AHH'IeCTBa a 1990 ro,Ay H npo
rpaMMa 3KCnepHMeHTOB Ha 1991 1'0~ C WHpOKHM 
Me~yHapo~HbiM yqacTHeM. BhiJia npoae~eHa ~uc
KyccHil o nepcneKTHBax paaBHTHSI O:H.sllf H nepe
CTpoi!Ke ero pa6oThl. 

CECC:H.sl 
HAYqHO-KOOP,II,lfHAIJ;lfOHHOrO COBETA 
ITO :HCCJIE,II,OBAH:HSIM 
KOH.II.EHC:HPOBAHHbiX CPE.II. 
.si,II,EPHbiMlf METO,II,AM:H, 
4 - 5 ~eKa6pS1 

HKC npHHSIJI K cae~eHHIO OT'IeT npe~ce~aTeJISI 
0 BblnOJIHeHHH pemeHHH 4 CeCCHH, 0 pemeHHSIX 68 
ceccuu YlleHoro coaeTa Olf.sllf H BHeoqepe~Horo 
coaem;aHHSI KoMHTeTa llOJIHOMO'IHhiX IIpe~cTaau
Te.nei!. 

HKC aacnymaJJ OT'IeThl pyKoao~HTe.nei! no Te
MaM, BhlnOJIHeHHhiM B 1986- 1990 ro~ax, a TaK.lKe 
Bblpa6oTaJJ npHOpHTeTHbiH CnHCOK npoeKTOB, pe
KOMe~yeMbiX ~Sl peaJJH33U.HH H3'1HHaSI C 1991 r. 
3acnymaB HHci>OpM3U.HIO 0 llpOOJieMHO-TeMaTH'Ie
CKOM nnaHe paaaHTHSI O:H.sllf Ha 1991 ro~. HKC 
OTMeTHJI Heo6xo~HMOCTb npe~ocTaBHTb pyKoao~n
TeJISIM TeM B Jia6opaTOpHSIX 60JibWYIO cl>nHaHCO
BYIO caMOCTOSITeJibHOCTb a onepa'I;HBHOM pacnpe
,AeJieHHH cpe~CTB. 



Hayquo-Koop.u;aua~HOHH~>~ii coseT c y,u;oBJieT
sopeaaeM OTMeTHJI poeT MaCmTaOOB H ::$<1JeKTHB
BOCTH Me~yHapO.D;HOI'O COTpy.D;HHqecTBa CO CTpa
BaMa-yqaCTHH~aMH H 3aDa.D;HI>IMH HayqHI>IMH 
~eHTpaMH DO CJie.D;yiO~HM HaDpaBJieHHSIM! HCCJie
~OBaHHSI BI>ICOKOTeMDepaTypHOii CBepxDpoBO~H

MOCTH; HCCJie.D;OBaHHSI C DOMODJ;biO paCCeSIHHSI Heii
TpoHOB CyDepHOHHI>IX npoBO~HHKOB, CHCTeM C 
HXeJII>IMH cPePMHOHaMH; HCCJie.D;OBaHHSI DO pa,u;aa
~OBHOii reHeTHKe. BMeCTe c reM 6111JI OTMeqeu 
B~OCTaTOqHI>Iii yposeHb 3aTpaT B CBOOo.D;HO KOH
BePTHpyeMOii BaJIIOTe Ha MeQyHapo~Hoe COTpy~
&HqecTBO DO TeMaTaKe HKC. 

CocTouacb .u;acKyccaSI o npo6.neMax a Depc
neKTasax pa3BHTHSI OH.siH a DepecTpoiiKe ero pa-
6oT~>~. HKC OTMeTHJI, qro DepcneKTasa pa3BHTHSI 
OH.siH KaK cospeMeuuoro MeQyuapo.u;uoro uayq
uoro ~eHTpa .u;on~ua ocuos~>~saTbCSI ua cosepmeu
CTsosauaa H ~eKTHBHOM HCDOJib30BaHHH C~ 
CTBeHHOii KOHKypeHTOCDOCOOHOii Hayquoii 6a31>1 H 
TeMaTHKH. 

OCeuuae ceccaa uayquo-Koop.u;aua~lfOHHI>IX 
COBeTOB DO TeOpeTaqeCKOii tPH3HKe H e.D;HHOii TeX
HHqecKOii DOJIHTHKe B 1990 ro,u;y He npoBO.D;HJIHCb B 
CBSI3H c neperpy~eHHOCTbiO DJiaua cosem;auaii. 

3ACEJ(AHHE cDHHAHCOBOrO KOMHTET A OH.siH 

13- 14 .u;eKa6pS1 s .D;y6ue npoxo,u;HJio aace.u;a
aae Cl>auaucosoro KOMHTeTa OH.SU.f, ua KOTopoM 
6WI aaCJiymau ~oKJia,u; ~HpeK~HH HHCTHTyTa o Blli
DOJiaeaaa peKOMe~a~Hii Cl>HHaHCOBOI'O KOMHTe
Ta, DPHHSITI>IX s DpoDJJIOM ro.u;y, a DPeMO~euaii 
KoaTPOJlbHOii KOMaccaa, s~>~pa6oTaHH~>~x JieTOM 

1990 ro~a. 

~He ci»HH&Hcoaoro JtONHTCT& OIUIH 

3aCJiymas .D;OKJia.D; "06 O~H.D;aeMOM HCDOJIHe
HHH 610.u;~eTa OH.siH 3a 1990 ro.u;, o npoeKTe 6IO,u;
~eTa Ha 1991 I'O.D;, 0 DpoeKTe KOHTpOJibHI>IX ~atf>p 
Ha 1992 ro,u;", Cl>HHaHCOBI>Iii KOMHTeT DpHHSIJI K 
CBe.D;eHHIO HHtf>OpMa~HIO 00 O~H.D;aeMOM HCDOJIHe
HHH 6IO.D;~eTa aa 1990 ro.u; a yTBep,u;HJI 610.u;~eT Ha
CTHTyTa aa 1991 ro.u; s py6ux CCCP (s ~eaax 
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1990 ro~a) c o6m;eu cyMMOH pacxo~os 53,6 MJIH. 
py6. llpHHHMa51 K CBe~eHHIO peKOMe~aU,HH COBe- . 
~aHH51 npe~CTaBHTeJieH cPHHaHCOBhiX OpraHOB 
cTpan-y'laCTHHU. O:H.si:H oT 11 - 12 ~eKa6p51 1990 
ro~a, Cl>HHaHCOB&d\: KOMHTeT nopy11HJI ~HpeKU,HH 
06J.e~HHeHHOI'O HHCT:IITyTa ~epHhiX HCCJie~OBa
HHH nepec'IHTaT& 6IO~::&eT O:H.si:H na 1991 ro~ B 
~QIJJiapax CIIIA H IJ:QAI'OTOBHT& npe~o:xceHH51 o no
P~Ke se~eHH51 6yxranTepcKoro y11eTa a OT'IeTno-

CTH npH cPOPMHpoBaHHH 6IO~:liCeTa B ~OJIJiapax 
CiliA. 

<l>HHaHCOBhiH KOMHTeT yTBep~HJI npe~CTaB

JieHHhiH ~HpeKu,Heu O:H.si:H nJiaH KanHTaJI&noro 
CTpOHTeJibCTBa Ha 1991 I'O~ H npe~O:liCHJI ~HpeK
U,HH paccMoTpeT& sonpoc o6 yse.nut~eHHH 3apa6oT
HOH nJiaHhl coTpy~HHKOB O:H.SI:H na 80-100% 6e3 
yse.nHt~eHH51 o6beMa cPHHaHcHposaHH51 ~e51TeJI&HO
CTH l.fHCTHTyTa. 



llPEMI111 

Ilpo4Jeccop li.M.rpaMeaa~Kai YAOCToea ce
pe6p.llaoi M~aJIH AKaAeMaa aayK lJexo-Cnoaa~
JCOi Cl>~epaTaaaoi Pecny6naKH "3a 3acnym ne-: 
peA HayJCOi H 'leJIOBe'lecTBOM", 

DPEMHH OH.s.IH 

Ha coacKaaae npeM~i Oli.Sill 3a 1990 I'® 6111-
JIH BIJIABHHYTIII Jiy'lmHe Hay'IHo-HCCJI~OBaTeJih
CJCHe, Hay'IHo-MeTOAH'IeCKHe H Hay'IHo-TeXHH'Ie
CJCHe pa6oT111, BhlnonaeHHhle COTPYAHHKaMH 
liHCTHTyTa. PemeaaeM Y11eHoro coaeTa Oll.slll OT 
8 maap.11 1991 I"®a npacy:lKAeHIII CJieAyiOm;ae npe
MBH: 

llO HAYlJHO-liCCJIEJ(OBATEJibCKliM 
TEOPETlllJECKliM PABOT AM 

flep6aSI. npeMUSI. 
"KBaHTOBa.ll XpoMOAHHaMHKa CDHHOBIIIX npo

u;eccoa". 
Aarop111: A.B.Ecl>peMOB, O.B.Tep.11ea. 

llOHAYlJHO-liCCJIEAOBATEJibCKliM 
3KCilEPliMEHT AJibHbiM P ABOT AM 

Dep6ast npeMust 
"lfCCJI~OBaHHe 3<l$eKTOB 3KpaHHpoBaHH.II 

~a B aApoH-.I(AepHIIIX B3aHMOAeiCTBH.IIX". 
Aarop111: IO.A.ByAaroa, B.B.BaHorpaAOB, 

B.3.Konenao&H'I, IO.A.KyJih'IH~KHi, JI.B.JlaTOB, 
IO.ci>JloMaKHH, H.A.PycaKOBH'I, C. ToKap, 
B.B.Cl>JI.III'HH, P .LI;eHoa. 

4Be Bmopble npeMuu 
"Ha6niOAeHae y3KHX 6a paoHaea a 3Kcnepa

MeHTax BliC-2". 
Aarop111: A.li.3HH'IeHKo, li.M.llaaa'leHKO, 

H.H.KapneHKO, B.J(.Ke~eenHA3e, J(.A.KapHJIJIOB, 
M.Cl>Jiaxa'leB, AJIJII06aMOB, B.B.IlaJih'IHK, 
r.T.TaTHWBHJIH, E.A.lJyAaiCOB. 

Ilpocl>eccop lf.A.CaBHH YAOCTOeH 30JIOTOH Me
AaJIH A~eaAeMHH HayK lJexo-Cnoaa~Koi ci>eAepa
THBHOi Pecny6naKH "3a 3acnym a pa3BHTHH tPa-
3H'IeCKHX HCCJieAOBaHHi", 

"3KcnepHMeHTaJihHhle H TeOpeTH'IeCKHe HC
CJI~OBaHH.II no ci>H3HKe ynhTpape.n:.IITHBHCTCKHx 
aTOMOB D03HTpoHH.II". 

ABTop111: JI.r.Att>aHacheB, 
B.B.KapnyxaH, B.li.KoMapoa, 
A.B.KyJIHKOB, A.B.Kyn~oa, 
A.B. Tapacoa, C.B. Tpycoa. 

O.E.rop'laKoa, 
B.B.Kpyrnoa, 

JI.JI.HeMeHOB, 

IlO HAYlJHO-METOJ(lllJECKliM 
ll HAYlJHO-TEXHlllJECKliM PABOT AM 

flep6aSI. npeMUSI. 
"fa3oHanonaeHHhli MarHHTHhli cenapaTop 

npoAyKTO .I(AepHIIIX peaK~Hi Ha ny'IKe T.ll,..;eJIIIIX 
HOHOB". 

AaTOpbl: B.B.BexTepeB, B.H.fHKaJI, r.r.rynh-
6eK.IIH, IO.B.Jio6aHoB, B.H.MenhHHKOB, IO.LI;.Ora
aec.IIH, A. r .noneKo, X.PHroJih, IO.Il.XapaToaoa, 
IO.C.LI;IIIraaoa. 

Tpu 6ntOpble npeMuu 
"J(HHaMHKa CphiBa H BOCCTaHOBJieHH.II HHTeH-

CHBHIIIX TenJIOBIIIX pe,..;HMOB B 
caepxTeKy'leM renaa". 

ABTop111: A.li.AneKceea, 
B.ci>.MaHamKHH, C.B.PoMaHoB, 
A.B.CKphiDHHK, IO.Il.Cl>HJIHDDOB. 

HOPMaJihHOM H 

B.M.MHKJI.IIeB, 
li.A.Cepreea, 

"Y CTaHOBKa AJI.II o6Jiy'leHH.II .I(AepHIIIX cl>oT0-
3MYJihCHi B CHJihHOM MarHHTHOM none". 

ABTOphl: H. T .Bypaea, M.A.BoeBOAHH, 
A.III.faiTHHOB, IO.B.fycaKoa, B.li.KannaH, 
A.J(.KoaaneH~eo, A.f.Myp1113HH, III.3.Caicl>ynaa, 
B.B.Cwapuoa, B.KaTa. 
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"3KCne'pHMeHTaJibHiiiA: KOMMeKC ,tVUI DOJiy'le
HH.51 ~ep, yJ:{aJieHHiiiX OT fiOJIOCiil 6eTa-CTa6HJI&Ho
CTH,- .siCHAllll:_2~ -------

ABTOplil: _.Bd':KaJIHHHHKOB, M • .siHHU:KH, 
IO.B.IOmKeBH'I, M . .sixHw, B.A.SiiiCTpoB, 
B.ll.Act>auac&eB, H.IO.KOTOBCKHA, C.B.EBTHCOB, 
H.B.MHpoXHH, C.A.fyCTOB. 

no HAYtiHO-TEXHHtiECKHM 
llPHKJIAllHbiM PASOT AM 

ll epeasz npeMUSl 
"fipHMeHeHHe TpeKOBiiiX MeM6paH B CHCTeM8X 

O'IHCTKH BO~yxa H JltH3HeOOeCne'leHHJI 'IHCTiiiX 
npoH3BOJ:{CTBeHHiiiX fiOMe~eHHA", 

AsTop111: E.ll.Bopo6&es, B.B.OB'IHHHHKOB, 
H.A.SenymKHHa, B.ll.llieCTaKOB. 

/(ee emopble npeMuu 
"fi pHMeHeHHe pe30H8HCHiiiX ci>HJI&TpoB HeAT

poHOB .tV1.51 3JieMeHTHOI'O 8HaJIH38 H paJ:{HOrpacl>HH 
3JieMeHTOB", 

ABTop: IO.r.TeTepes. 

• 

"C0~8HHe, HCCJieJ:{OB8HHe H npHMeHeHHe Bbi
COKOTeMnepaTypHiiiX KB8HTOBiiiX HHTepcpepoMeT
poB". 

ABToplil: B.Cl».So6paKos, S.B.BacHJI&es, 
A.r.Jiaxaqea, B.H.llOJiymKHH, C.B.Y11aHKHH, 
C.ll.lliT8HbKO. 

lloo~pume.nbHble npeMuu 
"3KCnepHMeHTaJibHoe HCCJieJ:{OB8HHe peJISITH

BHCTCKHX ranepSIJ:{ep". 
ABTOplil: C.A.AspaMeaKo, A.H.ronoxsacTos, 

IO.JiyKCTHH&m, B.T.MaTIOWHH, C.B.Myxau, 
JI.C.OxpaMeHKO, B.S.PaJ:{oMaaos, H.C.CaaTos, 
C.A.Ce):{liiX, C.A.Xopoaos. 

"H3y'leHHe XHMH'ICCKHX CBOACTB 3JieMeHTa 
104-Kyp'laTOBHSI B BOJ:{HbiX paCTBOpax". 

Asrop111: H.3sapa, IO.U,.OrauecSia, 3.W:ernos
CKH, X.SpyxepTaaA:<Pep, M.IOccoaya, B.ll.Jl,oMa
aos, S.fnaA:c6epr, Jl.H.fycesa, f.C.THXOMHposa, 
IO.C.KopoTKHH. 

"CTpyKTypable HCCJie~OB8HHSI BbiCOKOTeMne
paTypHiiiX CBepxnpoBO~HHKOB Ha HeHTpOHHOM 
J:{Hcl>paKTOMeTpe JlH-2". 

AsTOpbl: A.M.Sa.narypos, A.H.SecKpOBHbiH, 
C.BpaTHCJiaB, M • .llnoyra, 3.HpaK, r.M.MHpoHOBa . 



HAY~HO· 
MCCnEAOBATEnbCKME 
PA60Tbl, 
BblnOnHEHHbiE · 
nA60PATOPMHMM OMHM 
B 1990 rOAY 



JIABOPATOPM51 
TEOPETMqECKOA ~M3MKM 

TEOPH.si cDYH,ll;AMEHT AJibHhiX B3AHMO,ll;ERCTBHR 

B reopaa cynepcHMMeTpaa 811UICHeao, 'ITO _8 

ocao8e npeo6paao8aaai ~yan&HOCTH npu peAyK

u;aa DO 'IHCJI)' H3MepeHHi 803HHJCaiOT H30MeT

pHH, KOTOpllle C8eTOn~o6a111. HabeR a HCCJie

~o8aH H08111i KJiaCC cynepKOHtPoPMHIIIX 

carMa-Mo~eJieii, co~epxam;aii N- 3 MO~eJIH Bec

ca- 3yMHao- Ho8HK08a - BaTTeHa11 '. Pa38HTa 

cynepcHMMeTpH'IHaJI K8aHT08aJI MeXaHHKa/2/. 

,ll;aaa HHTepnpeTaD;HJI ~eiiCT8HJI ,tVIJI cynepCTpyHIII 

fpHHa- I.II8apu;a. 06&apyxeH H08111i 8~ MO~eJieii 
cynepCTpyaH- Hea6eJie8111 N• 2 cynepcTp yHIII/31. 
Y CTaaoBJieHH 8a:..a111e aaanoraa Me~y raMHJib

TOH080i MeXaHHKOi H CaMO~eiCT8HeM N • 2 Ma

TepHa.llbHIIIX DOJiei. 0TKp111TIII 803MO:KHOCTH ODpe

~eneHHJI K8aTepHOHHOii aHanHTH'IHOCTH H 

paCmHpeHHJI KOHtPoPMHIIIX TeOpHi Ha 4-Mepe (Ha 

OCH08e DO~XO~a rapMOHH'IeCKOro DpocTp aHCTBa). 

flpeAJIO:KeH MeXaHH3M CDOHTaHHOro Hap ymeHHJI 

N - 2 cynepcaMMeTPHH nocpe~CTBOM HeMHHH

Man&Horo 83aHM~eiCTBHJI Kana6poBO'IHIIIX cy

nepMyJibTHIIJieTOB/4/. flo 3TOi TeMe COTpy~HH'Ie
CT80 ocym;eCTBJIJIJIOCb c HHCTHTyTaMa CoaeTcKoro 

Co10aa, a TaKxe HTanaa (Cl»pacKaTH) , C~a
HeHHIIIX I.IITaTOB AMepaKH (l.feJibCKHi y a a8epca

TeT), l!exo-Cnosau;Koi Cl»~epaTHBHOi P ecny6na

KHH~p. 

flpHBJie'leHHe HeaCCOD;HaTHBHIIIX CXeM KBaH

TQBaHHJI DOJiei D0380JIJieT 8KJIIO'IHTb JieDTOHIII H 

KBaPKH 8 ~aaoe napanOJie, nOCTpoeHHoe Ha &eac

cou;aaTHBHIIIX DOCTOKTOHHOHHIIIX anre6pax. HeH3-

6e:KHIIIM pe3yJI&TaTOM TaKOro 8KJIIO'IeHHJI OKa3111-

BaeTCJI D~CKa3aHHe cym;eCT808aHHJI 'leTBePTOro 

IC8apK-JieDTOHHOro DOKOJieHHJI (C TJI:KeJIIIIM - 6o
Jiee 40 faB/ c2 - HeiiTpHHo?). Tpe6o8aHHe HHBapa

aHTHOCTH TpHJIHHeiHoi tPoPMIII ,tVIJI ~HHOro napa

DOJIJI OTHOCHTeJibHO cpa308111X npeOOpa308aHHi 

OT~eJibHIIIX ero KOMDOHeHT o6J.JICHJieT l(eJIO'IHC

JieHHOCTb 3Ha'leHHH (0,-1) 3ap~08 JieDTOH08 H 

~po6HOCTb 3Ha'leHHi (2/3, -1/3) aap~08 K8ap

K08. 1..(8eT08aJI CHMMeTpHJI K8apKOB o6J.JICHJieTCJI 

roxe KaiC aeaapymeHHaJI no~rpynna Hapy meHHOi 

rpyDDIII a8TOMOpcpH3MOB DOCTOICTOHHOHOD (BICJIIO-
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'laJI H caMH OKTOHHOHIII) - HCKJIIO'IHTeJibHOi Kap

TaHOBCKOi rpynnyf5/, 

,ll;aaa MaTeMaTH'IeCKaJI tPoPMYJIHpoBKa npHH

D;HDa ~eiCT8HJI Ha paCCTO.SIHHH ,tVIJI CHCTeMIII ~8YX 

TO'Ie'IHIIIX Mace, C~HHeHHIIIX peJIJITHBHCTCKOi 

CTpyaoi, ICO~a ~HHaMH'ICCKHe nepeMeHHIIIe CTpy-

8111 HCKJIIO'IeHIII H ypa8HeHHJI CO~epxaT TOJibKO ne

peMeHHIIIe, xapaKrepaayiOm;ae TpaeKTopaa qac

Tau;, CBJI3aHHIIIX cTpyHoi. B aneKTpo~aHaMHKe 
YHJiep a Cl»eiHMaH npoao~HJIH npou;~ypy HCKJIJO

qeaaJI nepeMeHHIIIX 3JieiCTpoMarHHTHOro DOJIJI H3 

ypaBHeHHi ~BHXeHHJI 3ap~OB C DOMODJ;blO aanaa

~IIIBaiODJ;HX H onepe:ataiODJ;HX cl>YHKI.(Hi DOJIJI. ,lJ;nJI 

PeJI.SITH8HCTCKoA CTPYHH, C8J131118aiOm;ei ~Be Mac

Chi, Ha TaKOM DYTH ~anoc& nOJiy'IHT& p~ cpaaaqe

CKH 8a:KHIIIX_ pemeHHi DOJiy'leHHIIIX HeJIHHeiHIIIX 

ypaBHeHHi H 80CCTaHOBHTb MHpoByiO DOBepx

HOCTb CTP!JHIII, cooTBeTCT8yiOm;yiO :naM ~aaxeaa

JIM Macc'
11. 

B pawux raMHJI&TOH08a no~xo~a 6111JIH accne

~o8aHH ~HCKpeTHIIIe KanH6poBO'IHIIIe M~eJIH, 
HMeiOm;He MHOrHe xapaKTepHIIIe C80iCTBa 00308-

HIIIX CTpyH. ,lJ;eTan&HO 6111Jla npoaHanH3HpoBaHa 

~CICpeTHaJI CHCTeMa C KanWpOBO'IHOi rpynnoi 

T •SL(2, R)L •SL(2, R)R, ,tVIJI KOTOpoi 6111JI BIII-

'IHCJieH nponararop a HabeR cneKTp cpaaa'lecKax 

8oa6y~eaaA17 1• 

Ha ocaoae MO~eJIH KoacpaiHMHpo8aHHIIIX 

KBapKOB paccMOTpeH WHpoKHi Kpyr HH31C03Hepre

TH'ICCKHX 3CPcPeKTOB ~poHHOi cpH3HKH H DOKa3a

Ha sazHOCT& y11eTa ICBapKo8oA CTPYKTYPIII ~po
Hos'81. B Teopaa 6apaoao8 npeAJiozeaa 

KBapK-~HICBapK08aJI annpoKCHMaD;HJI TpeXIC8ap

K080i CTpyKTypH191• B paMKax aroro npa6naxe

HHJI 811111HCJieHIII 3JieKTpoMarHHTHIIIe H CHJIItBIIIe 

q,opMcpaKTOPIII 6apaoaa a nOJiy'leHIII cpaa111 NN
pacceJIHHJI/ 1 01• 

fJia8HIIIi 811180~ COCTOBT B TOM, 'ITO yqeT Me

xaHH3Ma KOBcpaiHMeBTa Be JIBJIJieTCJI CyDJ;eCT8eB

BIIIM DpH ODBCaHHH CTaTB'IeCKHX ~poBBIIIX xa

paiCTepHCTHK - TaKBX, ICaiC WHpHHa pacn~OB, 

MarHHTHIIIe MOMeBTIII, HO ODpeAeJIJieT HMDYJibC-



Y'I&C'niHXH IV Me~Hapo.ztHoro coaeii{&HHll no &HaJIHTHqecxHN awqHcneHHliN Ha 38M H HX npHNeHeHHIO a ~HaHIIecxHX IICCJI&

AOII8HHIIX Ha 6epery BOIII'H 

uy10 aaBHCHMOCTb cPH3H'IeCKHx MaTpH'IHbiX 3Jie

MeHTOB - TaKHX, KaK cPoPMcPaKTOpbl, cPa3bl pacce

miiUI H T.~. 

IlpH HCCJif.AOBaHHH cnHHoaoii CTPYKTYPbl uyK

noua y~aJIOCb 6oJiee 51CHO OC03HaTb npH'IHHY pac

XO~eHH51 napTOHHOii MO~eJIH H JIOKaJibHOI'O ODe

paTOpHOI'O pa3JIO~eHH51 KaK CJif,ACTBHe 

~OnOJIHHTeJibHOI'O HenePTyp6aTHBHOI'O BKJI~a ~y
XOBOI'O nOJIIOCa C MaccoA:, CB513aHHOI'O C U(l)-npo-

6neMOH B KX,ZI,, B MaTpH'IHbiA: 3JieMeHT rJIIOOHHOro 

aKCHaJibHOI'O TOKa (onepaTopa rJIIOOHHOI'O CnHHa). 

BK:JI~ HMeHHO 3Toro nOJIIOCa onpe~en5leT 11epea 

o60011\eHHe cOOTHomeHH51 fOJib~ep6epra - TpeA:

Maua ~OJIIO KBapKOI'O CnHHa B CnHHe HYKJIOHalll/. 

PeayJI&TaTbl oaua11aiOT ue MaJIOCTb rJIIOOHHoro 

BKJI~a. a KOMneucau;HIO ero c BKJIMOM ~yxa (ue

nePTyp6aTHBHbiX rJIIOOHOB)/12'. Bee pa6oTb1 Bbl

nOJIHeHbl B COTPY~HH'IeCTBe c ll,euTpoM TeOpeTH

'IecKoA cPH3HKH B Mapcene H YHHaepcHTeTOM B 

XeJibCHHKH. 

IlOJIY'IeH BKJIM HHCTaHTOHOB B npaBHJia CYMM 

KX.ll. M51 uyKJioHa. IloKaaauo, 'ITO HMeHHO 3TOT 

BKJI~ OOeCne'IHBaeT CTa6HJIH3aD;HIO npaBHJI CYMM 

H Be.AeT K B03HHKHOBeHHIO HYKJIOHa KaK CBUaHHo-

1'0 COCTODH51 KBapKOB B nOJie HHCTaHTOHOB/ 13/. 

B KBapKoBOA M~en:H, a KOTopoA Y'IHTbiBaeTC51 

B3aHMO~eiiCTBHe BaJieHTHbiX KBapKOB C BaKyyMOM 

KXJI., Bbi'IHCJieH cneKTP :uacc QQ-:ueaouoa. B OT

JIH'IHe OT MIT -Mo~enH cneKTP H caoACTaa pacna

~oa Me30HOB CHJibHO 38BHC51T OT apoMaTOBOI'O 

n~CTaBJieHH51 ~eaap~eoa111x CHCTeM. Bnepa111e a 

paMKaX KBapKOBOH MO~eJIH nOJiy'leHO COrJiaCOBaH

Hoe OnHCaHHe A(98Q)- H F(975)-Me30HOB KaK 'le

TblpeXKBapKOBbiX COCT051HHA:/14/. 

B reopHH co cNemHBaHHeM ueiiTpHHO nOJiy'le

ua HH~H519 rpaHHD;a Ha 'IHCJIO THnOB HeATpHHO, 
H3Mep51eMoe B ZO-nHKe/lS/. 

PaccMoTpeua B03MO:&HOCTb H3Mepeuug 'IHCJia 
THDOB HeiiTpHHO Ha CT- H B-ct>a6pHKax/l6/. 

IloKa3aHO, 'ITO B 6y~ym;HX OnbiTaX no perHCT

paD;HH COJIHe'IHbiX HeiiTpHHO MO:&eT 6b1Tb nOJiy'le
Ha HHcPopMaD;H51 0 CTepHJibHbiX HeiiTpHHo' l 7/. 

Ilo Hay'IHOii nporpaMMe CT-cPa6pHKH ~eJiaH 
~OKJIM ua "TpeyrOJI&HOM" cewHuape OH.SIH -

ll,EPH- H«l>B3. CoTpy~HHKH JIT«l> npHHUH yqa

CTHe B opraHH3aD;HH Me~yuaJ)o~HOii WKOJibl no 

cPH3HKe ueATpHHO HH3KHX 3HepmA B OH.siH. 

Ilpo~OJI~aJIHCb npeD;H3HOHHble paC'IeTbl pa3-

JIH1111b1X Ha6JIIO~aeMbiX BeJIH'IHH M51 3KCnepHMeH

TOB ua LEP'18/ H HERA'19' a pa:u:ux CTa~aPT
uoA TeOpHH 3JieKTpoCJia6biX B3aHM~eiiCTBHA C 

u;en&IO ee npoaepKH. Co~aua nporpaMMa 

ZFIT TER M51 cPHTa ~aHHbiX LEP ua ZO-peaouauce 

no on~eneHHIO OCHOBHbiX napaMeTpoa ZO-nHKa. 

IlporpaMMa WHpoKO HCnOJib3yeTC51 KOJIJia6opa

D;H51MH, pa6oTaiOm;HMH ua ycKopuTene LEP a 

ll,EPHe. HCCJieAOBaHH51 BeJIHCb B TCCHOM COTpy~

HH'IecTBe C cPH3HKaMH DOJirapHH, fepMaHHH H qe

XOCJIOBaKHH. IlOJIO~CHO Ha'laJIO HOBOMY Me~y
Ha~HOMY COTPY~HH'IeCTBY c y11eHbiMH DESI 

<faw6ypr, a>PD no npopa6oTKe cPH3H'IecKoA npo

rpaMMbl 3KcnepHMeHTOB ua ycKopHTeJie HERA. 
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,li,aHO ,AOKa3aTCJibCTBO cym;eCTBOBaHHJI CBJI-

3aHHiiX COCTOJIHHii B HCKpHBJieHHOM KBaHTOBOM 

BOJIHOBO,Ae/20/. 

IlOKa3aHO, 'ITO BeKTOp-noTeHD;HaJI 3JleKTpo

MarHHTHOI'O nOJIJI HMeeT <PH3H'IeCKYIO HaMIO,Aae-

~EHOMEHOnOrH~B3AHMO,li,ERCTBHR 

Ha ocHoBaHHH aHaJIHTH'IeCKHX csoiicTB aMn

JIHTY.AH pp-ynpyroro pacceJIHHJI Bnepe,A B o6JraCTH 

HH3KHX 3HeprHH nOJiy'leHO OnHCaHHe nOJIHOI'O ce

'leHHJI H OTHOIDeHHJI ,AeiiCTBHTeJibHOii H MHHMOii 

'laCTeii aMnnHTY.AH pacceJIHHJI. C.ACJiaH BhiBO.A o 

cym;eCTBOBaHHH KBa3HJ~,AepHOI'O COCTOJIHHJI B p/.)
CHCTeMe/221, 

Bhi'IHCJieHa sepoJITHOCTb pacmma ,. .... vrr-(231 H 

npe.tVJO)KeH aKcnepaMeHT no onpe.ACJieHHIO Macchi 

al-Me3oHa Ha 6y.Aym;eA CT-<Pa6rHKe. Bhi'IHCJieHa 

mapaHa pacna,Aa KL .... v 0 -yy24 , ae,AaBHO nOJiy

'IHBmaJI 3KCnepHMeHTaJlbHoe nO,ATBepQeHHe B 

I.J;EPHe. 

3asepmeH KX.ZI. -aHaJIH3 CTPYKTYPHIIIX <PYHK

u;aii BO,AOpo,Aa, H3MepeHHhiX B 3KCnepHMeHTe 

NA-4. 
0TMe'leHo, 'ITO O;lKH,AaeMHe aHa'leHHJI onepa

Topa Mai'HHTHOI'O MOMeHTa, onpe,ACJieHHOI'O 11epe3 

BeKTOpHyiO• 'laCTb CJiaOOI'O HeiiTpaJibHOI'O TOKa, 

MJI HYKJIOHOB H OCo6eHHO MJI H30CKaJIJipH1iX J~,Aep 
BeCbMa 'IYBCTBHTCJlbHhl K DpHMeCH CTpaHHhiX 

KBapKOB B OCHOBHOM COCTOJIHHH HYKJIOHa. ,li,H

nOJibHiiii MOMeHT CJiaOOI'O HeHTpaJibHOI'O "MarHe

TH3Ma" ]:{eiiTpOHa paBeH 

~NC(d) = (- 0,38 - 1,3Am) JI,A.MarH., 

J'Ae KOHCTaHTa 

Am= 2<NISSIN>/<Niuu + adiN> 

xapaKrepaayeT creneHb HapymeHHJI npaBHJia 

0Ky6o - I.J;seiira - HH3yKH MJI MaTpH'IHhlx 

aJieMeHTOB HeiiTpaJibHiiX BeKTOpHhiX TOKOB n o 

cocTOJIHHIO ayKJioaa. HaMepeaae aToii BeJIH'IHHhl 

JIBHJIOCb 6111 KPHTH'IHhiM cnoco6oM nposepKH 

KBaPKOBOH H CnHHOBOii CTPYKTYPIII HYKJIOHOB. 

IlOKa3aHO, 'ITO ,AHarpaMMhl C KBapKOBhiMH 

neTJIJIMH B KX.ll. aa OOnhmHx pacCTOSIHHJIX MO

ryT npHBO,AHTb K aMnJIHTy]:{aM/2S/ C oepeBOpoTOM 

cnaaa, paCTym;HM, KaK S npH s ... ..,.,, I tl - <PHK

caposaao. 06cyQeHhl <PH3H'IeCKHe MexaHH3-

Mhl, OpHBO,AJIDJ;He K TaKOMY nOBe,AeHHIO aMnJIH

TY.Aii c nepesopoTOM cnaaa. C]:{CJiaa BhiBO]:{ o 

TOM, 'ITO nOMepOH HMeeT CJIO)KHYIO CnHHOBYIO 

CTPYKTYPY· 

Hcxo,qSI H3 Bhi'IHCJieHHhiX aMnJIHTY.A c H3MeHe

HHeM CDHpaJibHOCTH, onpe,ACJIJieMhiX BKJia,AaMH 
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MYIO DOnepe'IHo-Dpo]:{OJibHYIO KOMnOHeHTy, MJI 

KOTOpoii aJieKTpH'IeCKoe H MarHHTHoe nOJIJI paBHhl 

HynJOI2l/. ,li,eTeKTopaMH ee MOryT 6h1Tb JIHOO 

KBaHTOBaJI 'laCTHD;a, JIHOO (MaKpo) KOrepeHTHhlii 

KBaHTOBhlii a<l>4>eKT. 

Ji.Myp38XMeTOB (lUI~. AJIMa-ATa), A.liHlKOB H B.XMe.nOBCKH 

(OIUIH) 3ll npoaepKOA TeopeTH'IeCKOA MOAeJIH Ha ll38M 

HyKJioaa H A33-H306aphl B npoMe)KyTO'IHOM cOCTo

JIHHH, Haii]:{eHO CaMOCOrJiaCOBaHHoe OnHCaHHe no

JISipH3aD;HOHHhiX a4>cl>eKTOB pa3JIH'IHhiX a,ApoHHhiX 

opou;ecCOB, B TOM 'IHCJie ynpyroro Me30H-HYKJIOH

HOI'O pacceJIHHJI H npou;ecca nepeaapJ~.AKH 

'fr - p .... 'fr0n. IlOJiy'leHii npe,ACKa3aHHJI Mlil nOBC,AC

HHJI .AH<P<PepeHD;HaJlbHhiX CC'IeHHii, nOJISipH3aD;HH 

H MJI nOJISipaaau;aoHHhiX napaMeTpos R H R 0 

npH BhiCOKHX aHeprHJIX/26/. 

Ha OCHOBe MO.ACJihHoro aHa.naaa aMnJIHTY]:{hl 

BhiCOK03HepreTH'IeCKOI'O opoTOH-DpoTOHHOI'O H 



npoTOH-2HTHnpoTOHHOro ynpyroro pacCe9HH9 

nanyqeHO o6b9CHeHHe nOB~eHH9 ~H4KPepeH~H
aJibHIIIX ceqeHaA a nangpaaa~aa· B o6naCTH ~a4>
paiC~HOHHOA CTPYKTyplll. rr~cKaaaH p~ HOBIIIX 

~ICTOB, 32BHC9DJ,HX OT nOB~eHH9 BeDJ,eCTBeH

HOA qaCTa aMMHTY~III pacce9HH9 no t a s'27 I. 
l.fCCJI~OB2HIII COCT09HH9 Me30MQneiCyJI H30T~ 

nOB BO~Opo~a C aHOMaJibHOA qeTHOCTbiO C op6H

TaJibHIIIM woweHTOM J ~ 2. ByqaCJieHIII c~Hae 

paCCTO.!IHH.!I MeQy qaCTH~aMH B Me30ManeKyJie 

M9. BCeX CHCTeM. I1anyqeHHIIIA HaOOp CB93aHHIIIX 

COCT09HHA acqepnlllsaeT cneKTP weaowaneKyJI 

H30TOnOB BO~OJ)<ma/28/. 3TH HCCJI~OBaHH9 COrJia

COBaHIII C nporpaMMOA MeQyHapo~HOro COTpy~

HHqeCTBa no MIOOHHOMY KaTaJIH3Y (YHHBepcHTeT 

feAHCBHJIJI, CiliA, a liHCTHTYT aTOMHOA 3Hepraa 

HM. li.B.KypqaTosa, MocKBa) . 

I1peMO.eHa ICJiaCCHcPHICa~ag COCT09HH9 ~H

HaMaqeCKOA 3~aqa ~BYX ~eHTpoB (~aa6aTaqe
CICOro 6aaaca B 3~aqe TpeX TeJI), ICOTOpag CB93aHa 

c nos~eHaew TOqHoro pemeHH9 B oco6111x ToqJCax 

y pasHeHH9 III~aHrepa. I1ocTpoeH anropaTM Blll

qaCJieHH9 6aaaca. 

PaasaTa Teopag ~epHoro dtJ.L-cHHTeaa, He ac

n Qilb3yiOm,ag npHMH)JCeHH9 BHe3anHIIIX B03Mym,e

HHA. Ko3cPct>a~aeHT npHJianaHH9 MIOOHa B peaK

~HH dtJ.L .... 4HeJ.L + n OICa3aJIC9 B ~Ba paaa MeHbWHM, 

qeM B CTaH.AaPTHOA TeOpHH. 3TO 03HaqaeT, qTO 

MIOOH 6anee 3cl><PeKTHBeH M9 peaiC~HH CHHTe3a, 
qew O)JCif.AaJIOCb/291. 

TEOPHSI ATOMHOfO SIAPA H SIAEPHbiX PEAKUHR . 

Paapa60TaHo ~HHoe onacaHae 3JieiCTpaqe

CICHX H MarHHTHIIIX B036yQeHHA B ~ecPoPMH~ 
BaHHIIIX ~paX B paMICaX ICBa3HqaCTHqHO-cPoHOH

HOA wo~ena. Mo~eJib o6o6m,eHa Ha CJiyqaA 

HeqeTHo-HeqeTHIIIX ~ep. PaccqaTaHIII sa6pa~a-

OHHIIIe COCTO.!IHH9 p~a H30TOnOB ypaHa H MyTo

HH9 , nanyqeHo xopomee onacaHae 3ICcnepaweH

TaJibHIIIX ~aHHIIIX H ~eJiaHIII n~CICa3aHH.!I730/, 
I1~o)JCeH anre6paaqecKaA no~xo~ IC MHIC~ 

CICOnaqecKOMY OOocHOBaHHIO MO~eJIH B3aHMO~eA-

E.BllteQ,HOHJCO u B.lie.n11ea pa6oT&JOT HIIJl npo6.neNoA B38HNo.qeAcTBHII JJenToHoa, a.z.pouoa H t~.Qep c ~~,qpaNH 
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CTB}'IOW:HX 6030HOB (MBB). ,il,;ur p.sma .smep npose

~CHIII pac'leTIII napaMeTpos MBB. Ha~ea cnoco6 

BIII'IHCJieHHSI HX nepeHOpMHpoBKH1 B03HHKaiOm;eH: 

H3-3a y11eTa aeKOJIJICKTHBHIIIX cieneaeH: cso6o~111 . 
lloKa3aHa sa~HaJI poJib OCTaTO'IHIIIX B3aHMO~eH

CTBHH B KaHane 'laCTHIJ;a-'laCTHIJ;a ltiiJI ODHCaHRJI 

yKa3aHHIIIX napaMeTpos s o6JiaCTH H30Tonos DJia 
THHIII/31'. 

J.iCCJI~OBaH raMMa-paCDAA pe30HaHCOB pa3-

JIH'IHOH MYJibTHDOJI&HOCTH aa HH3KOJie~am:ae co 

CTOSIHHJI B 90Zr H lOSpb H ~aHO OObJICHeHHe gKCDe

pHMeHTanbHO aa6mo~aeMoro ycRJieHHJI p .sma 

El-nepexo~os. Pacc'IHTaHIII nepexo~a111e MOTHO

CTH HH3KOJie:xtam;HX COCTOJIHHH p.sma cli>epH'ICCKII X 

H ~ecl>opMHpoBaHHIIIX .smep ltiiJI HHTCpnpeTaiJ;HH 

3KCnepHMeHTOB (/, /')/32/. 

llolC838ao, 'ITO sayTpa.smepaiiiH: 6apt.ep s aoa 

aoaaoM noTeau.aane MJI O'leH& TJI~eJIIIIX .smep on -
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pe~eJIJieT 3HepreTH'IeCKHH ~BHr H HaKJIOH B Ce'le

HHJIX DOJIHOI'O CJIHJIHHJI B OKOJIOOapbepHOH o6Jia

CTH 3HeprHH. J.iCCJie~OBaHhl ~hiXaTeJibHhle MO~hl 
JierKHX .smep <A~ 12) s SU (2)-Mo~ena CKapMa/33/. 

C~aa HOBhiH MeTo~ acCJie~osaaaJI .smepaoH: 

~HHaMHKH, CBJI3aHHOH C TIOCTpoeHHeM ypaBHeHHH 

~JI MOMeHTOB <I>YHKIJ;HH Baraepa. MeTo~ ~an so3-

MO~HOCTb 6anapaMeTpH'IeCKOI'O · ODHCaHHJI 

"rpocc-cTpyKTypii" CHJIOBhiX ~j.HKIJ;HH nepexo~OB 
pa3JIH'IHOA: MYJibTHnOJI&HOCTH 41 (eM. pacyaoK). 

Ha ocaose caMocorJiacosaaaoro MeTo~a no

CTpoeHHJI ,ocTaTO'IHOro B3aHMO~eHCTBHJI Cenapa-

6eJI&HOI'O THna ~JI spam;aiOm;erocJI OCIJ;HJlJIJITopa 

paccMoTpeHhl CJiy'laH H30CKanJrpahlx KBAApynoJI&

Hhlx H OKTYDOJibHhiX CHJI/35/. 

PaccMoTpeahl 3JieKTpoMarHHTHhle csoA:cTBa 

TOpo~anbHOI'O COJieHO~a H HX npaKTH'ICCKHe 
DpHMeHeHHJI/36/, 

B pe3yJI&TaTe pac'leTos <l>oPM<I>aKTopos ~eH:T
poaa ycTaHOBJieHa Ba~HOCTb poJIH 3<l>li>eKTOB 3a

na~hiBaHHJI npa 60JI&max nepe~aHHhiX HMnyJI&

cax. Y11eT BKJIAAa Me3oo6MeHHhlx TOKOB a 

KBapKOBhiX npHMeCeH B ~eHTpOHe D03BOJIJieT o6J,
JICHHTb <l>oPM<I>aKTOp B mHpoKOH 06JiaCTH nepe

~aHHhiX aMny JibCos, sDJioT& ~o 8 <r3B I c> 2 ' 37 I. 
Paapa6aThlsanac& .smepaa11 MO~eJI& Kapan&HhiX co

JIHroaos, KOTOpaJI npe~CKa3hiBaeT cym;eCTBOBaHHe 

KOMnay~-~epHhiX COCTOJIHHH C aHTHHYKJIOHa

MH, H30Mephl <!>OpM JierKHX ~ep H BhiCOKOJie~a

JD;He BeTBH <f-COCTOJIHHH B HHX/38/. 

C IJ;eJibiO nOJiy'leHHJI 060CHOBaHHhiX BhiBO~OB 0 

pOJIH MHOroKsapKOBhiX npaMeceH: B npou.eccax 

rJiy6oKoaeynpyroro pacceJIHHJI aa ~pax pa3pa6o

TaHhl TeOPfTH'IeCKHe MeTO~hl yqeTa ~epHhiX H Me-

3006MeHHhiX 3<1><1>eKTOB. BIIIJICHeao, .'ITO 3TH 3<1>

li>eKThl cym;eCTBeHHhl npH H3BJie'leH~H OTHOmeHHJI 

KOHCTaHT gA /gy H3 ~aHHhiX no 3epKanbHhiM .sm

paM139/ 1 OHH TaK~e npHBO~RT K Ka'leCTBeHHOMY 

H3MeHeHHIO XO~a TeH30pHOH nOJIJipH3aiJ;HH ~eiiT

poaa s npou.eccax ero 3JieKTpopacm;eDJieHHR/ 40/. 

llpose~ea y11eT npou.eccos <t>opMaposaHHJI a 

B3aHMo~eH:cTBHJI BTOPH'IHhlx AAPOHOB s .smepaoA: 

cpe.zie, 'ITO n03BOJIHJIO 06bJICHHTb O~HO'IaCTH'IHhle 
xapaKTepHCTHKH no MHO~eCTBeHHOMY po~eHHIO, 

nOJiy'leHHhle so <l>HAJie. LJ.aa111 npe~cKa3aHHJI co

OTBeTCTBYIOW:HX pacnpe~eJieHHH no MHO~eCTBeH
HOCTH/411. 

B paMKax KaCKAAHOH MO~eJIH KsapK-rJIIOOH

HhiX cTpya ~enaa111 npe~cKa3aHHJI ~JI noacKa 

npoJIBJieHHH 3KCTpeManbHhiX COCTOJIHHH ~epaoro 

Bem;eCTBa B AApoH-~epHhiX B3aHMO~eHCTBHJIX npH 

BhiCOKHX 3HeprHJIX/42~. llOCTpOeHhl H npoaHanH-

3HpoBaHhl pa3JlH'IHhle <!>opMhl ypaBHeHHH COCTOR

HHJI ~epHOH MaTepHH C B03MO~HOCTbiO nepexo~a 

K ~eKOH<!>aHHMeHT/ 43/, 

Pa3pa&Yraaa nOJiyKJiaccaqecKaR MO~eJI& ~R 
ODHcaHHR ~HHaMHKH O~HO'IaCTH'IHOI'O ~BH~eHHJI B 

peaKIJ;HJIX c Tll~eJihiMH aoaaMH a ~eJieHHR. Pac-



C'IHThiB310TCSI 3MDJIHTYAhl nepeXOAa B CBSI33HHhle 
COCTOSIHHSI H HenpephiBHhli CneKTp. noKa3aHO, 
'ITO B npou:ecce AeJieHHSI HeCTaTHCTH'IeCK3SI 3MHC
CHSI113CTHD: s o6naCTu paaphlsa aeaaa'IHTeJihHa. 

PaasuT weTOA pac11eTa aapsrAOBhiX u waccoshlx 
pacnpeAeJieHHii npoAyKTOB peaKD:Hi C TSI:lleeJihiMH 
uoaawu/441, noasOJisriOm;uA y'IHThiBaTh BJIHsraue 
o6o.n:o11e.11HhiX 34$eKTOB. Wupuahl pacnpeAeJie
auA HaX()ASITCSI B Ka'leCTBeHHOM COrJiaCHH C 3KCne
pHMeHTOM. 

n peAJIO:lleeR MeXaHH3M, o6J.srCHSIIODJ;Hi ycHJie
HHe BhiXOA3 JierKHX 113CTHJJ: B peaKJJ:HSIX CJIHSIHHSI 
npu yBeJIH'IeHHH MaCChi HaJieTaiOm;ero S(Apa. npeA
JIO:lleeaa MOAeJih, Ka'leCTBeHHO o6J.srCHSIIOm;asr ycu
JieHHe BhiXOA3 JierKHX 113CTHD: B peaKJJ:HSIX C TSI:llee
JlhiMH HOH3MH, OOHapy:lleeHHoe 3KCnepHMeHTaJihHO 
rpynnoA B.B.BOJIKosa s JlSIP <OHSH.f). 

PaasaT MeTOA, noasOJisriOm;uii npeo6paaoshl
saTh raMHJihTOHH3H MHorocPepMHOHHOii CHCTe~hl 
K Bhlpa:lleeHHIO, SIBHO aaBHCSIDJ;eMy OT KOJIJieKTHB
HhiX u sayTpeaaux nepeweaahlx. MeTOA npuwe
HHM K OnHC3HHIO HH3K03HepreTH'IeCKHX CTOJIKHo
BeHHi TSI:lleeJihiX HOHOB H AeJieHHSI. 

flOCTpoeH raMHJihTOHHaH S(Apa, n03BOJISIIODJ;Hii 
paCC'IHThiB3Th CBOiCTBa CBSI33HHhiX KOJIJieKTHB
HhiX KBaApynOJihHhiX H KB33HABYX113CTH11HhiX B03-
6y:l!CAeHHii. Ha ero ocaose o6&srcaeahl aaowaJIHH s 
CTPYKType ocaosahlx KsaaupoTau:uoaahlx nOJioc 
H30TOnOB MOJIH6AeHa. 

TeopeTHKawu JITCl>, HaCTaTyTa H.Bopa, 
YausepcuTeTa r.Bepreaa u 3KcnepuweaTaTopawu 
ua HacTaTyTa arowaoii 3Hepruu uw.H.B.Kyp
'laTosa u HacTHTyTa S~AepHhlx HCCJieAosaauii 
AH KaaCCP AaHa uaTepnpeTaJJ:Hlil/ 451 PMY:liCHo
noAOOHhiX 3<txl>eKTOB, OOHapy:lleeHHhiX B ynpy
I'OM pacceliiHHH HOHOB 3He H 3apS(AOBo-o6MeH
HhiX peaKD:HSIX (3He, t) Ha JierKHX JiiApax, 
n03BOJISIIODJ;aSI nOHSITh AHHaMHKY S(Apo-S(Aepaoro 
B3aHM()AeiCTBHSI Ha paCCTOliiHHliiX MeHhWHX, 
11ew PMHYC CHJihaoro norJiom;eaulil. 06aapy:lleea
aasr HOBaSI V- W aeonpeAeJieHHOCTb B OnPeAeJie
HHH OnTH'IeCKOI'O nOTeHJJ:HaJia HHHJJ:HBpoBaJia 
npoBeAeHHe HOBhiX 3KCnepHMeHTaJibHhiX HCCJie-

AOBaauii ynpyroro paccesrausr uoaos 3He aa 
CBHHD:e (YausepcHTeT r.TI06BHreaa, Cl>PO. no 
AaHHoii TeMaTHKe aa11aTo COTPYAHH'IeCTso c 4>uau
KaMH H3 GSI, .D:apwmTaATa u HacTaTyTa Xaaa
M eATaepa, Bep.nua. 

nposeAeHhl paC'IeThl B3aHMOAeiiCTBHSI HyKJio
HOB C S(ApaMH 6IJ npH npoMeJKyTO'IHhiX 3Hepru
SIX / 46/. noKaaaHO, 'ITO MHKpocKOnH'IeCKBe paC'Ie
Thl B npu6nu:lleeauu OAHOCTynea'laToro wexaauawa 
peaKJJ:HH n03BOJISIIOT C 20-npou:eHTHOii TO'IHOCThiO 
onuc&~saTh ynpyroe, aeynpyroe paccesrausr ayKJio
aos u peaKu:uu nepeaapsrAKH. 

Ha npuwepe Ae4>opwuposaaaoro srAPa 156sm 
noKaaaao, 'ITO paapa6oTaHHhlii s JITCZ, sapuau:u
OHHhlii nOAXOA AaeT xopomee onucaaue KaK ocaos
aoii, TaK H 6eTa- u rawwa-nOJioc. 

nOCTpoeaa MOAeJib, BKJIIO'IaiOm;asr KaK KOJI
JieKTHBHhle KBaApynOJI&Hhle, TaK u ABYXKBaau'la
CTB'IIl.hle cTeneau CBoOOAhl. PaccwoTpeao cwemu
saa ue KOJIJieKTHBHhiX u ABYXKBa3H'IaCTH11Hhlx 
nOJIOC B B30Tonax Kr. noKaaaao, 'ITO MOAeJib AO
CTaTO'IHO xopomo onuc&~saeT aaowaJIHH s poTau:u
OHHhiX nOJIOCaX, CBSI3aHHhle C HX nepeCe'leHHeM. 

B JITCZ, nposeAeH Me:l!CAyaapoAHhlii cewuaap 
no S(AepHhiM peaKD:HSIM npH HH3KHX 3HeprHSIX H 
pa,AHOaKTHBHhiM ny'IKaM. 

CoswecTHO c ~uauKawu ua l.JCCZ,P npu aaaJIH
ae 11-aaxsaTa aa 1 C noKaaaao 6oJI&moe (s 2,5 pa
aa) ycHJieHHe BH.l{YJJ:HpoBaHHOI'O nceBAOCKaJililpH0-
1'0 83aHMOAeiiCTsusr'47 I. 

06aapyJKeao 6oJI&moe pacxo:l!CAeaue Me:l!CAy 
nPeACKa33HHSIMH OOOJIO'Ie'IHOii MOAeJIH H :M<CnepH
MeHTaJibHhiMH H3MepeHHSIMH 8eKTOpHOii nOJIS1pH-
3aD:BH T 11 s ynpyrow paccesrauu nuoao8 aa S~Ape 
aaoTa1481• 

npeAJIO:lleeHa HOB3SI HHTepnpeTaJJ:HSI MeXaHH3-
Ma 3MHCCHH "(-KB3HT08 H3 runepS(Aep (H3MepeHHSI 
npo&eAeHhl 8 BpyKxeiiseae). PeayJI&TaT sa:lleea AJilil 
onpeAeJieausr cnuaosoii CTPYKTYPiil AN-saauwo
AeiiCTBHlil/ 491• 

Y11eahle JITCZ, npHHSIJIH y11acTue 8 opraauaa
L\HB H npo8eAeHHH Me:l!CAyHapoAHOii KOH4>fpeHJJ:HH 
no XOJIOAHOMY CHHTeay 8 npo80 (CiliA). 

METO.ll:bl H llPHJIOXEHHSI CT ATHCTHqECKO:R MEXAHHKH 

Ha ocao8e npu6JIH:l1Ceaaoii ou:eHKu Kop
pensru:uoaahlx 34$eKT08 yCTaHOBJieHhl OCHOBHhle 
AHHaMH'IeCKHe ypaBHeHHSI AJISI CBepxnpoBOASIDJ;eii 
4>aahl MOAeJIH Xa66apAa. Habeaa KPBTH'Ie
CKasr TewnepaTypa csepxnpoBOAlilm;ero nepexo
Aa/63/. 

Co8wecTao c aeweu:Kuwu TeopeTHKawu 8hi-
11HCJieao 3JleKTpoconpoTHBJieaue s AByxaoaaoii 
nOJISipHOi M()AeJIH MeTaJIJia C CHJibHhiMH 3JieKTpoH-

HhiMH KOppeJiliiJJ:HliiMH H noKaaaao, 'ITO HaMIOAae
Malil 8 3KcnepuweaTax JIHHeiiaasr TewnepaTypaalil 
3aBHCHMOCTb MO:lleeT 6h1Tb o6J.srcaeaa MarHHTHhiM 
pac-cesrauew 3JieKTpoH08/ SO/. 

B MOAeJIH c CHJI&HhiMH 3JieKTPOHHhiMH Koppe
Jisru:u srwu Bhi'IHCJieHhl cneKTphl ~MP H BCCJieAOBa
HO waruuTao-o6weaaoe cnapu8aaue C8epxnposo
Asrm;ero THna. noKa3aHO, 'ITO CHJibHhle 
KOppeJiliiJJ:HH 3JieKTpoaos aanpem;aiOT S-sOJiaosoe 
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MelKJzyHBp<>AHbiH CeMHH8p nO TeOpHH H MeX8HH3M8M BbiCOKQ

TeMnepa-rypHOH CBepxnpOBOAHMOCTH 

• 



• 
CI»H3H'IecKHA 3JCCDCpHMCHT H H&Y'IH&II TCOpHll )IODOJIHIIIOT .z~pyr ,11pyra . Y JIOCKH- 6 . Her&HOB H A .lliyMOBCKHA 

cnapHB8HHe K8K B O~H030HHOH, T8K H B ~BYX30H
HhiX MO~eJI.IIX/5!/. 

J.iCCJJ~OB8H nepexo~ MeTaJIJI - ~H3JieKTpHK B 
~ByX30HHOH MO~eJIH OKC~HOro MeTa.n.na/52/. 

llocTpoeHa Mo~e.n& CTPYKTypHoro ¢aaosoro 
nepexo~a (Cel>ll) B KynpaTe JI8HT8Ha, Ha OCHOBe 
KOTOpoA HCCJJe~OB8HO Heynpyroe pacce.IIHHe HeHT
poHOB/5l/ H 3aBHCHMOCTb H30TODH11eCKOfO acPcPeK

Ta oT Cci>n. 
J.iCCJJe.D;OB8HH.II DO TeMe npoBO~HJIHCb COBMeCT

HO c coTpy~HHKaMH J.iHCTHTyTa ~epHhlx HayK 
HM.B.K~pH11a <Cel>PIO, Be.nrp~), TexHH'IecKoro 
yHHBepcHTeTa B .IJ.pe~eHe, YnHsepcHTeTa B JleAn
IJ.Hre, BpolJ,IlaBcKoro yHHBepcHTeTa H ~p. 

B OKSIH nposep;eu Me~yuapo~HhiB ceMHHap 
no TeOpHH BhiCOKOTeMnepaTypHOH CBepxnpoBO~H
MOCTH, B KOTOPOM npHH~o y11aCTHe 80 'leJIO
aeK, H3 HHX- 20 y11eHhiX H3 aan~HhiX H8Y11HhiX 
~eHTpoa <CWA, Cl>paH~HH, 1-iTaJIHH, WseA~a-

pHH, Cl>Pf). Tpy~hl ceMHHapa ny6JIHKYIOTC.II B 
ou.sm. 

llpoae,zxeuo HCCJJeJtOBaHHe ¢aaoshlx nepexo~oB 
B :llC:~KOKpHCTaJIJIH'IeCKHX DOJIHMepax H Bhi'IHCJJe
HO ce'leHHe paccesrHHH Heii:Tponoa154/. PeayJI&Ta

Thl HCDOJib30B8Hhl ~g HHTepnpeTa~HH 3KCnepH
MeHTOB, npoBO~HMhiX Ha peaKTOpe J.iBP-2 B JIHCl> 
ou.sm. 

llOJiy'leHO 'IHCJJeHHOe pemeHHe CHCTeMhl ypaB
HeHHH aH3a~ BeTe ~.II o6o6m;eHHoro aHTH¢eppo
Mar HeTHKa reAaeH6epra. OnHCaHa CTPYKTypa Ba
KYYMHhiX cocTO.IIHHH H Bhi'IHCJJeH ~eHTpaJI&HhiH 
aap~/551. 

llOCTpoeHO o6o6m,eHHe 6-BepWHHHOH MO~eJIH 
B CT8THCTH11eCKOH MeXaHHKe, ~onyCK8IOIIJ,ee TOll
Hoe pemeHHe ua orpaHH'IeHHOH pemeTKe. Bhi11HC
JieHa y~eJibH8SI 3HTpoDHSI. 

PaaBHT HOBhiH no~xo~ K onHcanHIO CHCTeM B 
COCTOSIHHH, ~aJieKOM OT paBHOBeCHSI. 3TO DOTpe6o-
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B IIIII'IHCJIHTe.nHoM ~eHype JITCII 

Ba.JIO cym;eCTBeHHO MO~HcpH~HpoB8Tb TeOpHIO JIH
HeiHOI'O OTICJIHKa Ky6o aa saemaee so:meACTsue. 
flpeAJIO.llteHHWi MeTO~, HCnOJib30B8HHWii ~~ HH
TepnpeTa~HH nOBe~eHH~ , BWCOKOB036y~eHHWX 
nOJiynpoBO~HHKOB, OK83a.JIC~ 3<I>«PeKTHBHWM H ~~ 
pac11era OTICJIHKa aa saemaee so:meACTsue MeTaJI
JIOB npH Y11eTe (B On~eJieHHOM npHMH.llteHHH) 
HX 30HHOii CTpyKTypw/ 561; paCC'IHTaHa cpyHK~H~ 
rpuHa nJIOTHOCTb-nJIOTHOCTb. 06m;ue cpopMyJihl 
npHMeHeHW AJU1 OnHC8HH~ CBOiiCTB 6Jiaropo~HhiX 
MeTaJIJIOB B HMIIYJibCHOM nOJie naaepa, oau xopo
mo BOCnpoH3BO~~T HMeiOm;HeC~ 3KCnepHMeHTaJib
Hhle ~8HHhle. 06cyQeHa nOCT8HOBKa HOBhlx" npe
~HSHOHHhiX 3KCnepHMeHTOB no H3MepeHHIO 
cpyaK~Hi OTpa.:~teau~ R( w) u nornom;eau~ a.( w) . 
Pa6oTw swnOJiaeaw HeMe~KHMH TeOpeTHKaMH. 

HaMe11ea nyTb nOCTpoeHH~ peaJIHCTH'IecKoA 
TeopeTH'IecKOi MO~eJIH ~BYX8TOMHOI'O nOJIHMepa 
npu y11ere neruposaau~: noTea~uanw, co:masae
MWe ~ecl»eKT8MH, ~BJI~IOTC~ "JIOByWK8MH" ~~ H3-
6WT011HWX MeKTpoaos HJIH ~wpoK/ 57 I. B aaB:60Jiee 
o6m;eM s~e ~uccuna~u~ 3Hepruu s .D:HK y11Teaa s 
MOAeJIH JI:HK, npeAJIO.llteHHOii B/ 58/. 

llpo~OJI.llteaw HCCJI~osaau~ no yCToii'IHBOCTH 
pacnpocTpaHeHH~ HeJIHHeiiHhiX BOJIHOBhiX MO~. 

llOCTpq,eao 1 I N-paSJio.:~teaue s Teopuu nOJiu
poaa, ~a10m;ee HOBhlii MeTO~ npHMH.llteHHhiX pac-
11eTOB. HcCJI~osaaw cs~saaawe COCTO~HH~ nOJISJ-
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poaos B KPHCTaJIJie- MYJibTHnOJI~poaw Cl>penuxa. 
llOJiyqeH p~ T011HhiX H npHMH.llteHHhiX pesyJibT8-
TOB AJU1 O~HOMepHhiX nOJI~poHOB. 

B ~yxaToMHoA o~aoMo~osoA: MO~eJIH c 
MHOro4>oroHHhiMH nepexo~aMH HCCJI~OBaJIOCb ~B
JieHHe c::teaTH~ KB~paTa aMnJIH1'y~w nOJI~. BhiJIH 
paCC11HT8Hhl 38BHC~He OT BpeMeHH napaMeTpW 
C::IC8TH~ H BhiJIBJieHhl yCJIOBH~ OnTHMaJibHOI'O C::IC8-
TH~59/. 

C TO'IKH 3peHH~ HOBOI'O cpa30BOI'O cpopMaJIH3-
M8 nerra - BapHeTTa o6cyQeHhl ct>asoswe CBOA
CTB~ caMOC::teHMalom;uxc~ cOCTO~auA:, reaepupye
Mwx B npo~ecce 3BOJIIO~HH aarapMOHH'IeCKOI'O 
oc~HJIJiuopa. .D:n11 3PMHTosoro cpaaosoro onepa
Topa nOJiy11eaw pacn~eneauJI cpaaw, ee c~aue 
aaa11eHH~ u ~ucnepcuu. Pacc'IHTaaw c~aue aaa-
11eHHJI H ,nucnepcHH onepaTOpoB KOCHHyCa H CHHy
ca ct>aaw' 601• 

llOJiy'leHhl T011Hhle Bhlpa::teeHH~ ~.51 cpe,nHHX 
aaa11eaui npouas~eauA: onepaTopos nOJIJI H 
aTOMHwx onepaTopos s CJiy'lae xaoTH'IecKoro, Ko
repeaTaoro H C::teaTOI'O H811a.JibHhiX COCTO~HHii no
JI~, 'ITO noasOJI~eT HCICJII0118Tb nOJieswe nepeMeH
Hhle H3 ,nHH8MH11eCKHX ypaBHeHHii/6l/. 

YCTaaoBJieHa aasHCHMOCTb KBaHToswx ct>JiyK
Tya~uouHwx H CT8THCTH11ecKHX CBOiiCTB nOJI~pH
TOHOB OT npHrOTOBJieHH~ H811a.JibHhiX yCJIOBHii H 
napaMeTpoB B38HMO,neiiCTBH~/62/. 
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IlK B JITCl> COCTaBHJia npHMepHO 45 MJIH. one

paU.HH "BeTCTOYHOB" C •.QBOHHOH TOliHOCTbiO B ce

KYH.QY (45 MJIH. OB.QTIC). ,lJ,JI.51 cpaBHeHH.51 
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XPUC TO XPUCTOB 

1915- 1990 

20 MapTa 1990 r. s Co$HH CKOH'laJIC51 B~HblH 
6onrapcKHH y'leHillH aKcmeMHK XpHcTo XpHCTOB. 

X.XpHCTOB OKOH'IHJI Co<PHiiCKHH yHHBepcHTeT 

B 1938 r. no .IJ;BYM CneiJ,HaJibHOCT51M - <i>H3HKa H Ma

TeMaTHKa. C yHHsepcHTeTOM CB513aHa ero MHo ro

JieTH5151 .IJ;e51TeJibHOCTb: OH paOOTaJI 3.IJ;eCb a CCH

CTeHTOM Ha Ka<t>e.IJ;pe, .IJ;O~eHTOM, .IJ;eKaHOM 

4>H3HKO-MaTeMaTH'leCKOro <PaKyJibTeTa, ripo<l>ec

COpoM H, HaKOHe~, peKTOpOM. 

X.XpHCTOB 6blJI KpynHblM opraHH3aTopoM Ha

Y'lHblX HCCJie.IJ;oBaHHH. Ero npo$eccHOHaJIH3M, 

rny6oKa51 3PY.IJ;H~H51 H Hay'lHa51 HHTYH~H51 noas o

JI51JIH onpe.IJ;eJI51Tb nepcneKTHBHille HanpaBJieHH51 

pa3BHTH51 HayKH, HaHTH e.IJ;HHOMblUIJieHHHKOB, 3a

HHTepecOBaTb Cne~HaJIHCTOB. Y Hero BCer.IJ;a 6 blJIO 
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MHOro y'leHHKOB. X.XpHCTOB 6blJI BH~e-npea~eH
TOM BOJirapcKOH aKcmeMHH HayK, npea~eHTOM 

Acco~Ha~HH <PH3HKOB BOJirapHH, .IJ;HpeKTopoM 11H

CTHTyTa 51.D;epHblX HCCJie.IJ;OBaHHH H 51.D;epHOH 3Hep

reTHKH BAH. 

MHorHe ro.IJ;Ill .IJ;e51TeJibHOCTb X.XpHCTosa 61ll

na CB513aHa C 06be.IJ;HHeHHblM HHCTHTYTOM 51.IJ;ep

HblX HCCJie.IJ;osaHHH. OH 6blJI llOJIHOMO'lHblM 

llpe.IJ;cTaBHTeJieM . npaBHTeJibCTBa BonrapHH B 

011SI11, 'lJieHOM Y'leHoro coseTa 011SI11, H36H

pan:cg: BH~e-.IJ;HpeKTOpoM 06be.IJ;HHeHHOro HHCTH

TyTa. 

Hay'lHble TPY.IJ;Ill H o6~ecTseHHaJI .IJ;eJITeJib

HOCTb aKcmeMHKa X.XpHcTosa npHHeCJIH eMy aa

CJiy:lKeHHblH aBTOpHTeT H npH3HaHHe. 



MAPHAH rMHTPO 
1940-1990 

10 OICTil6p.!1 B Jl.y6ae CICOpoDOCTH:ll!CHO CICOH'IaJI
C.!I 'IJieH-KoppecDo~eHT AKAAewaa aayiC flC¢)P 
COTPY~HHIC Jla6oparopaa TeopeTa'leciCoit <PaaaiCa 
OHSIH Mapaaa IMaTpo. 

M.IMHTpo Dpose;r aaa'IHTeJibHYIO 'laCTb csoe:A 
:KH3HH B aame:A CTpaae. Oa Y'IHJIC.!I s Jleaaa
rpAACKOM H MOCKOBCICOM YHHBepcHTeTaX H DOCJie 
OICOH'IaHH.!I y11e6111 B 1964 r®Y H8'1aJI pa60TaTb B 
HaCTaTyre ~epa.111x acCJI~osaaa:A tiexOCJiosa~
Koit AH B P:~te:~te DO~ nparoA. B 1972 ro~y 
M.I'M:aTpo CTaJI aas~y10m;aw OT~eJiow reopeTa'le
CICOit <PH3HKH B csoew HHCTHTyre. Oa se;r a DJio~o
TBopayiO D~arora'lecKyiO ~e.!ITeJibHOCTb, 'IHTa.!l 
neiC~H AJI.!I CTy~eHTOB Kapnosa yaasepcaTeTa s · 
npare. 

B 1975 ~y Mapaaa rwaTpo OD.!ITb Dpaexan B 
aamy CTpaay a aa11an pa60TaTI> B Jla6oparopaa 
reopeTa'lecKoit cPaaaiCa OHSIH. Ha 3TOT paa Te
wo:A ero HCCJI~OB8HHit CTaJIH cPy~aMeHTaJibH.IIIe 
838HM~eitCTBH.!I s ~epa.111x peaiC~H.!IX c y11aCTaew 
31IeweHTapHIIIX '18CTHJJ;. 3Ta B TO spew.11 cosepmea
ao HOBa.!l OOnaCTb TeOpeTH'IeciCOit <PH3HICH 6.111na 
TecHO CB.!I3aaa c paasaTaew aoao:A 3KCDepawea-

Tan~tao:A TexaaiCa. C 1979 r. Do 1985 r. M.rwaTpo 
COBMecTHO c ~pyrawa COTPY~HHKawa JIT¢) Dpose;r 
rnyOOICHe TeOpeTH'IeCICHe HCCJI~OB8HH.!I DpO~~
COB PAAH8~HOHHOro 3aXB8T8 MIOOHOB DpOTOHaMH 
a ~pawa. Pa6oTH 3TH DOJIY'IHJIH mapoiCoe wex
~Hapo~aoe Dpaaaaaae. 

H areacasa111e aay'laHe acCJI~osaaa.!l ae we
mana Mapaaay CTOJib :~te ycDeiDHo aaHHMaTbC.!I 
a aay11ao-opraaaaa~oaao:A pa60To:A, 'ITO cDo
co6CT osano paaaHTHIO weQyaapo~aoro coTpy~
HH'IeCTBa B aamew HacTaryTe. Oa aiCTHBHO 
cDoco6CTsosan weQyaapo~aowy COTPY~HH'IeCT
sy MeQy HSI¢) flCAH H COBeTCICHMH HHCTHTyTa
MH- ¢)HAll CCCP a HSIH AH CCCP, a TaiCxe 
UEPH a CHH (IIIse:A~apa.!l), yqacTsosan s opra
aaaa~aa weQyaapo~HiiX WICOJI a Koa<Pepea~a:A, 
a s 1986 ro~y 6~~~n aa6paa aa ~OJI:atHOCTb sa~e-~a
penopa OHSIH. Ha 3TOM DOCTY oa Dpaaawan ~e.!I
TeJibHoe y11aCTae s paapa60TKe aay'IHIIIX Dpo
rpaww HaCTaTyTa. 

Tpy~ao cwapaTbC.!I c MliCJibiO, 'ITO yJICe BeT 
C~H HaC 3TOro :ICH3HepAAOCTHOro, OT31iB'IHBOro H 
~o6poro qe;rosen. 

rEHPHX HBAHOBUtf KOJIEPOB 
1936-1990 

IS HIOJI.!I 1990 r. cKopoDOCTH:~tHO CICOH'IaJIC.!I 
rnasaHA yqea111i ceiCpeTapb OU.siU Ka~~aT <Pa-
3HICo-MaTewaTa'leciCax H8YIC reapHX J.fBaHOBH'I 
Konepos. 

r.H.Konepos DOCJie OICOHllaHH.!I aCDHpaHTYPIII 
CaparoscKoro yaasepcaTeTa c 1962 r®a pa60Tan 
B JI.y6ae, B Jla6opaTOpHH TeOpeTH'IeCICOit <PH3HICH 
OHSIH. Ero aay11H111e HHTepecH ne:~tana s o6nacTH 
ICB8HTOBOit TeOpHH DOJI.!I. Jl.onroe BpeM.!I OH DJI®o
TBOpHO pa60Tan BMeCTe C Jl..H.BnOXHH~eBiiM BAA 
DOCTpoeHHeM HeJIOICaJibHOit ICBaHTOBOit TeOpHH Do
n.!l, BAA pa3BHTHeM MeTO~a 31IeMeHT8pHOi M3T
p~li pacceea.11. B DOCJI~yiOm;ae ro~111 oa c 
ysne'leHHeM 3aHHMaJIC.!I HCDOJib30B8HHeM reOMeT
pH'IeCICHX, anre6paH'IeCICHX H <PYHIC~HOHaJibHiiX 
MeTO~OB M8TeM8TH'IeCICOit <PH3HICH A1JSI pemeHH.!I 
HeJIHHeiHIIIX 3AA8'1 ICB8HTOBOi MeXaHHICH H ICB8H
TOBOit reopaa DOJI.!I. 3TH pa6oTH xapaKTepaay
IOT 00nbW8.!1 OpHrHHanbHOCTb B DOCT8HOBICe 38-

~a11a a aecTa~apTHOCTb Do~xo~a. OHH DOJiy
qana mapoiCoe Dpaaaaaae s waposo:A aayKe a 
y~OCToeHii Depaoit DpeMHH ~HHeHHOro HH
CTHTyTa. 

Taop'leCICYIO pa60Ty r.H.KonepoB ycDemHO 
CO'IeTaJI C aayqao-opraHH3a~HOHHOii AAMHHHCT
paTHBHOA~e.!ITeJibHOCTbiO. C 1977 r. OH- 3aMecTH
TeJib y11eaoro ceKpeTapK OH.siH, aaTew - yqea111i 
ceKpeTapb DO aay11ao-opraaaaa~aoaaoA pa60Te, B 
1989 r. r.H.Konepos H83Ha'laeTCil rnaBHiiM yqe
HiiM ceiCpeTapeM HHCTHTyTa. no~roTOBICa MaTe
PHaJIOB a Dpos~eHHe ceccaA Y 11eaoro coseT a a ero 
ceK~, HTC OHSIH, y11aCTae B DO~rOTOBKe cose
m;aaai KOMHTeTa nonaOWO'IHiiX n ~CTaBHTeJiei 
- TOJibiCO '18CTb MHOrHX BliDOJIH.!IBWHXCil HM OO.!I-
38HHOCTei. 

~OJibWaS! 3py~H~HSI, BIIICOIC8.!1 Dpo$eCCHO
HaJibH8.!1 DO~roTOBICa OTnH'IaJIH BCIO ~e.!ITeJibHOCTb 
reapaxa HsaHOBH'Ia Konepoaa. 
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JIAEOPATOPI151 
BbiCOKVIX 3HEPfl1H 

B 1990 ro~y rJiaBHbiMH aMallaMH JIB3, onpe
~e.JieHHbiMH 67 ceccueii Yl.leHoro coseTa OIH U1 H 
pemeHHeM Knn, KBJISIJIHCb pa6oTbl no aasepme
HHIO CO~aHHK CHCTeM HYKJIOTpoHa, pa3BHTHe HH
:llteKU.HOHHOI'O KOMDJieKCa, nO~I'OTOBKa H npoBe~e
HHe aKTYaJibHbiX HCCJie~OBaHHH KBapKOBbiX 
CHCTeM ua cuuxpocpaaOTpoHe, ycKopHTe.JIKx H el)B3 
H yCKOpHTe.JIKX ~pyrHX U.eHTpoB, a TaK:xe no
BbiWeHHe 3$PeKTHBHOCTH paOOTbl OCHOBHOH 6a30-
BOH yCTaHOBKH- CHHxpocpaaoTpoHa H npHKJIM Hble 
HCCJie~OBaHHK. 

KOJIJieKTHB Jia6opaTopuu BbiCOKHX 3Hepruii 
ycnemuo cnpaBHJICK c BblnOJIHeHHeM yTsepJI(JleH
uoii nporpaMMbl pa6oT. Hal.laT MOHTa:x MarHHT
HOii CHCTeMbl HYKJIOTpoHa B TOHHe.Jie, HCnbiTaH C 
nyl.IKOM KaHaJI HH:XeKU.HH H3 JIHHeHHOI'O yCKOpH
Te.JISI JIY-20 B HYKJIOTpoH, Ha ~syx ycTaHOBKax 
KrY-1600/4,5 nOJiyl.leH :x~KHH re.JIHii. Bb1DOJIHe
Hbl paOOTbl no MO~e.JIHpoBaHHIO pK.Qa CHCTeM HH
:XeKU.HOHHOI'O KOMDJieKca. 

BOJibWHM cnpocoM <t>uaHKOB-3KcnepeMeHTa
Topos nOJib30BaJIHCb nyl.IKH pe.JIKTHBHCTCICHX K.Qep 
H nOJIKpH30BaHHbiX ~eiiTpoHOB CHHXpocpaaOTpoHa. 
06Jiyl.leHHK npos~eHbl no aanpocaM ~BMU.aTH 
rpynn (COTpy~HHl.lecTB), n~CTaBJIKIOnJ;HX 6oJiee 
100 Hay'IHbiX opraHH3aU.HH 15 CTpaH. 

HAYqHO-HCCJIE~OBATEJibCKHE PABOTbl 

MEXAHH3M POX.L(EHH.SI 
H PACnAl(A 1.JACTHU,. 
nOHCK HOBbiX 1.JACTHU,, 
MYJibTHKBAPKOBbiX COCTOSIHHA 
H Y3KHX PE30HAHCOB 

1. Ha auanuaa ~aHHbiX 3JCCnepuMeHTa Ha 
ycTaHOBKe BHC-2, KOTOpblii nposo~HJICK Ha 
HeHTpoHHOM nyqJCe CepnyxOBCKOI'O yCKOpHTe.JIK, 
nOJiyl.leHa ou.eHKa sepxHeii rpaHHU.bl OTHOClfTe.Jib
HOH seposrTHOCTH pacnMa A:-+ I 01r+1l'+1f - / l /: 

Br(A:-+ I 01l'+1l'+1l' - ) ~ 0,006, 
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Ha nyqJCe cuHxpo<t>aaoTpoHa sse~eH B ~eiicT
sue 6eaMarHHTHblii sapuaHT ne~Hero ~eTeKTopa 
cneKTpoMeTpa Cel)EPA, Ha KOTopoM snepsble no
Jiyl.leHa OU.eHKa Cel.leHH51 poJI(JleHH51 MIOOHHbiX nap 
C Ma..'IOH HHBapHaHTHOH MaCCOH. 

CoTpy~HHKH JIB3 aKTHBHO yqacTBOBaJIH B 
nO~I'OTOBKe H npose~eHHH 3KCnepHMeHTOB Ha 
yCTaHoBKe l(EJICl)H. HHTepeCHble ~aHHble no
Jiyl.leHbl npH o6pa60TKe MaTepHaJIOB C ycTaHOBICH 
BHC-2. 

Ha KpynHbiX MeQyHapo~HbiX KOH<t>epeHu.usrx 
no <I>H3HKe 3JieMeHTapHb1X l.laCTHU. H aTOMHOI'O K.Q
pa, nOJI51pH3aU.HOHHbiM HCCJie~OBaHH51M, MeTO~H-: 
Ke, KpHOreHHKe H yCKOpHTe.JlbHOH TeXHHJCe CO
Tpy~HHl.leCTBaMH, HCnOJ,Ib3YIOnJ;HMH 6aay JIB3, 
npe~cTaBJieHo 6oJiee 30 ~OKJIMOB, ccmep:xam;ux 
HOBble 3KCnepHMeHTaJibHble pe3yJibTaTbl. 

Paasusanocb MeJI(Jlyllapo~Hoe coTpy~HH"'eCT
so Jla6opaTOpHH KaK B npoBe~eHHH COBMeCTHbiX 
3KCnepHMeHTOB Ha nyl.IKaX CHHXpo<l>a30TpOHa, TaK 
H B BOnpocax MeTO~HKH, paapaOOTICH annapaTypbl, 
C~CTB o6pa6oTKH ~aHHbiX. 

BOJihmaSI pa6oTa npos~eHa JCOJIJieJCTHBOM Jla-
6oparopuu H COTPY~HH"'aiOm;HMH c JIB3 opraHuaa
U.HKMH nO nO~I'OTOBJCe K peaJIH3aU.HH nporpaMMbl 
pa3BHTHK HCCJI~OBaHHH Ha 1991- 1995 rr. 

Ha yposHe 90-npou.eHTHOii ~ocTosepHOCTH. Ou.eH
Ka nOJiyl.leHa H3 aHaJIHaa pacnpe~e.JieHH51 HHBapu
aHTHblx !~aCC CHCTeM A 01f + 1l' + 1l'-, B KOTOpbiX B~e
,'leHbl pacnMbl A: -+A011'+1l'+1l'- <57 ±14 co6biTHH) 

u ou.eHeH BKJIM co6biTHii OT pacnMOB A: -+I01l'+1l'+1l' - . 

2. npo~OJI:Xa..1CK aHa..'lH3 3KCnepHMeHTaJibHOI'O 
MaTepuana, no.1yl.leHHOro KOJIJia6opau.ueH: BHC-2 
c U.e.JibiO yTO"'HeHHSI .r:~aHHbiX no Ha6JIIO.QeHHIO 6a
puoHues U I M 5 H M.,/ 21 . 

BapHOHHH HaMIO.IlaiOTCSI B cneKTpax J<t><PeK
THBHbiX MaCC Ap(J\p) + nHOHbl s6.,1H3H MaCCbl 



3060 M3B/ c2 a s cneKTpax 3<W>eKTHBHblX Mace 
ApK+ -rr±, ]tpK- 'fr ±, ApK+, ?i.pK-, KfppK± B6rui3H 

Maccl>l3260 M3B/2. 

3. ilOJiy'leHbl HOBble JJ;aHHble 0 poJ~t.ZJ;eHHH O'la
poBaHHblX D 0-Me30HOB B np-, nC-, nA1-B3aHMO
JJ;eHCTBH.51X npH 3HeprHH HeiiTpoHOB 4<r70 f3B/3/. 

Ha6JIIOJJ;aJIHCb 119 ± 10 co6bi:THH pacna.ZJ;a 
D 0 .. x+ 'fr- p0• OnpeJJ;eJieHbl Macca M(D0)- (1866 
±8) M3B/c2, napaMeTpbl, xapaKTepa3yiOm;He A-
3aBHCHMOCTb Ce'leHHSI pOJ~t.ZJ;eHHSI no ( (1 A = 

= k,a~"c): kc•1,47±0,36; ac•0,73±0,16, a TaK

:ll<e a ·Br B o6~aCTH HMnyJibCOB D0-Me3oHos: PL
(30+55) f3B/c HpT < 1 f3B/c. 

llpa 3TOM HaA:JJ;eHo, 'ITO 

aH· Br• <0,21 ±0,05±'0,03) MK6 Ha HyKJioH; 
ac.Br• (1,8±0,5±0,3) MK6 Ha SIJJ;po yrnepo.D;a; 
!TAI'Br• (3,3±0,8±0,5) MK6 Ha SIJJ;po aJIIOMHHHSI. 

Cne.ZJ;yeT OTMeTHTb, 'ITO pacna.ZJ; D0 .... K- 'fr + p0 

He HaMIOJJ;aJICSI. 

4. B 1989 r. COTPYJJ;HH'IeCTBOM BI1C-2 6bi:JIH 
npe.D;CTaBJieHbl TaK::Ke pe3yJibTaTbl no HCCJieJJ;OBa
HHIO HHKJII03HBHOI'O poJ~t.ZJ;eHHSI cj>-Me30HOB B np
B3aHMOJJ;eHCTBH.51X. AHaJIH3, npoJJ;OJI:ll<eHHblii B 
1990 r., no3BOJIHJI BblSICHHTb A-3aBHCHMOCTb ceqe
HHSI poJ~t.ZJ;eHHSI 3THX 'laCTHIJ;, ilOKa3aHo/4/, liTO 3a
BHCHMOCTb OnHCbiBaeTCSI CTeneHHbiM 3aKOHOM 
a A- Au c noKa3aTeJiew a- 0,81 ± 0,06. B npe.D;enax 
perHCTpHpyeMOH KHHeMaTH'IeCKOH o6JiaCTH X F > 0, 
pT < 1 f3B/ c 3aBHCHMOCTH BeJIH'IHHbl a OT npo
JJ;OJibHOro H nonepeiiHOro HMnyJibCa cj>-Me30HOB He 
HaMIOJJ;aJIOCb. 

5. B Te'leHHe noCJieJJ;HHx neT HHTepec K HCCJie
JJ;OBaHHIO y3KHx a.D;poHHbiX pe3oaaacos, co.D;ep:ll<a
m;Hx u- H d-KsapKH, pe3KO B03poc. lloSIBHJICSI pSIJJ; 
TeOpeTH'IecKHX nOJJ;XOJJ;OB, o6hSICH.51IOID;HX B03MO:lK
HOCTb cym;ecTBOBaHHSI aaowaJibHO y3KHX pe3oHaa
cos B pp-CHCTewax. 0JJ;HH H3 HHX (B.A.Ap6y30B H 
JJ;p.- H1111S1Cl> MrY, 89-1/78, M., 1989) 3aKJIIOIIa
eTC.51 B HCnOJib30BaHHH peJISITHBHCTCKoro KYJIOHOB
CKoro KBa3anoTeau;aana c nornom;aiOm;eii 11aCTbiO 
npa nOJIO:lKHTeJibHbiX 3HeprHSIX. CooTBeTCTByiO
m;ae pac11er~>~ JJ;aiOT cepa10 Y3KHx (nopSIJJ;Ka 3JieKT
poMaraaTa~>~x) oco6eaaocTeit B cneKTpax 3Q>Q>eK
THBHbiX Mace JJ;BYX npoTOHOB. B 3TOH CBSI3H 6bi:JIH 
npOaHaJIH3HpOBaHbl JJ;aHHble nO H3MepeHHIO 3Hep
reTH'IecKOH 3aBHCHMOCTH OTHOCHTeJibHOI'O JJ;H<t><l>e
peHIJ;HaJibHOI'O Ce'leHH.51 ynpyroro pp-pacceSIHHSI B 
HHTepsane 116+199 M3B, nposeJJ;eHHble c marow 
-0,4 M3Bisl. AsTOpbl/5/ npHWJIH K 3aKJIIO'IeHHIO, 
'ITO OOHapy:ll<eHHble HMH OCOOeHHOCTH npH MaCCaX 
1936,1951,1958,1971 M3B/c2, HMeiOm;HeHa6mo
JJ;eHHble mHpHHbl r a; 0,14+0,04 M3B/c2, MH3KH K 

aa6JIIOJJ;aeMblM B .D;pyrax 3KCnepaMeHTax. 11cCJie
JJ;OBaHbl TaK:ll<e CneKTpbl 3<P<I>eKTHBHbiX MaCC JJ;BYX 
npoTOHOB B peaKu;HSIX np -. pp'Tr- H np .... pp'Tr- 'fro 

npa HMDYJibCax HeiiTpOHOB Pn • .1,43; 1, 72; 2,23 H 
3,83 f3B/ c161. MaTepaan nony11eH c noMOID;biO OJJ;
HOMeTposoii :lKHJJ;KOBOJJ;opo.D;HOii KaMep~>~. CyMMap
Ha.SI cTaTHCTHKa cocTaBHJia 20644 co6bi:TH.SI. Ha-
6JIIOJJ;eHbl oco6eHHOCTH npa Maccax 1836, 1937, 
1965, 1981, 2017, 2047, 2083, 2105, 2337, 
2278 M3B/ c2• 

6. A .M.BaJIJJ;HHblM BbiCKa3aHa ranoTe3a, 'ITO 
'laCTHIJ;a C MaCCOH OKOJIO Tpex 3JieKTpOHHbiX Mace, 
BBeJJ;eHHa.51 Jl.B.CK06eJibiJ;b1HbiM JJ;JISI 06'b.51CHeHH.51 
aHOMaJibHOI'O pacceSIHHSI 3JieKTpOHOB 13-pacna.ZJ;a, 
.51BJI.51eTC.51 pe30HaHCOM, COCT0.51ID;HM H3 JJ;BYX 3JieKT
poHOB H D03HTpOHa (e-, e-, e~/1/. llpeJJ;nOJiaraeT
CSI, 'ITO cym;ecTByeT 60JibWOH cneKTp 'laCTHIJ; - pe
JI.SITHBHCT~KHX aTOMOB, B KOTOpbiH BXOJJ;SIT TaK:ll<e 
<e+ e-)-pe3oHaHc~>~, o6Hapy:ll<eHHble B GSI (JlapM
mTaJJ;T) , H pe3oHaHCbl (e+ e-), (e-e-), o6Hapy:ll<eH
Hble B HenepTyp6aTHBHOH KBaHTOBOH 3JieKTpOJJ;H
HaMHKe. 

7. llpoJJ;OJI:ll<aJICSI noacK MYJibTHKBapKOBbiX 
CBSI3aHHbiX H pe30HaHCHbiX COCTOSIHHH C OTJIH'IHOit 
OT HYJIR cTpaHHOCTbiO. BnepBble o6Hapy:ll<eHo co-
6HTHe BHYTPHRJJ;epHoii KOHBepcaa A-JJ;a6apaoHa 
<S•-3): 

A +N .... A +A+ A + ... 

fanepOHbl pacnaJJ;aiOTCSI Ha paCCTOSIHHSIX 3, 5 H 
170 MM OT BepmHHbl 3Be3JJ;bl, ilOJiy'leHa OIJ;eHKa 
Maccbl A-JJ;H6apaoHa: 

Ha6JIIOJJ;eHbl JJ;Ba co6bi:THSI, HHTepnpeT~pyeM~>~e 
KaK pacna.ZJ; H -JJ;HrHnepoHa <S - -2) 181• n pe.D;JIO:ll<e
Ha MOJJ;eJib THna MIT -MemKa, BKJIIO'IaiOm;aSI JJ;H
KBapK H XpoMOMarHHTHble BKJiaJJ;bl, npHMeHHTeJib
HO K JJ;H6apHOHHbiM pe30HaHCaM C S • -1191• 

ACI1MTITOTI1~ECKI1ECBOACTBA 
AJlPOH HOR MATEPI111. 
CTPYI1, KJIACTEPbl B TIPOCTPAHCTBE 
OTHOCI1TEJibHbiX CKOPOCTER 

B CTOJIKHOBeHHSIX a.D;poH-SIJJ;po a S~.D;po-S~.D;po o6-
aapy:lK.eH pSI.D; SIBJieHHH, KOTOpble paCCMaTpHBaiOT
CSI KaK yKa3aHHSI Ha B03HHKHOBeHHe KOJIJieKTHB
HbiX 3Q>cpeKTOB, HJJ;YID;HX Ha KBapK-rJIIOOHHOM 
yposHe. l13y11eaae KYMYJI.51THBHOro poJ~t.ZJ;eHH.SI qa
CTHu; noKa3ano, 'ITO CTPYKTYPHI>le cpyHKIJ;HH S~.D;ep 

ae .SIBJI.SIIOTCSI npocToii cyMMOH CTPYKTYPH~>~X cpyH
KIJ;HH OTJJ;eJibHbiX HYKJIOHOB. HenocpeJJ;CTBeHHbiM 
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I 

pc, de 4,2 r•B/< 

N 
np=2 np=3 np =4 

7~ 

50 

2~ 

1,8 2,8 4,8 

M•n• V(l:f:,J'-(lf\J' 

PHC. I. PacnpeAe.neuHe npoTOHHbiX KJIBCTepoa c paJHOM MHO· 

lKeCTBeHHOCTbiO np nO 34xl>eJtTHBHbiM MBCCBM MKJJ KJIBCTepoa 

B pC- H dC·CTOJIKHO&eHHIIX 

N CC..:oy11apeo<H~ 4.2 r>B/c e 3KCnepH MetfT 

- ..... .. pn..-

150[ np•l 

100 

"1> " 3 "1>" 4 "t·S 

~ '!\ 
' 1,§ 2~ 2,8 

/\.. 
3,3 4,3 4.8 41) 58 6.8 

M, = V(py-({: t,} , r,s 

Puc. 2. Pacnpe,qe.neuue npoTOHHbiX KJIBCTepoa c paJHOM MHO· 

lKeCTBeHHOCTbJO np no J4>ct>eKTHBHbiM MaccaM M K..1 a CC

CTOJJKHOBeHHIIX 

MeTOAOM HaMIOAeHHll UBeTOBhiX CTeneHeH CB060-

Ahl llBJilleTCll H3y'leHHe o6pa30BaHHll CTpyii , a lVIll 

51Aep oco6oe 3Ha'leHHe HMeeT Hcc.neAosaHHe KYMY

JI.SITHBHhiX CTpyii. 

B noc.neAHHe roAhl 6oJI&moe pacnpocTp aHeHHe 

DOJIY'IHJI npelVIO~eHHhiH B J183 MeTOA 3 HaJIH3a 

MHO~eCTBeHHhiX npoueCCOB, OCHOBaHHhiH Ha 

DPeACTaBJieHHH ce'leHHH B BSAe ¢YHKUHH OT pe.TIII

THBHCTCKHX HHBapHaHTOB bile • -(ui- Ulc) 2• BeJIH

'IHHhl bile HMeiOT CMhlc.n OTHOCHTeJibHhiX p a CCTOII

HHH s npocTpaHcTse 4-cKopocTeii: ui - pJmi' 
ulc- piJmlc, rAe pi, P1c- 'leThlpeXHMny-'I&Chl 'laCTHU 

i H k, ami' mlc- HX MaCChi. flPeACTaBJieHHe Ce 'leHHH 

pa3JIH'IHhiX npoueCCOB nocpeACTBOM bile n03BOJIHJ'IO 

BBeCTH KJiaCCH¢HKaUHIO MHO~eCTBeHHhiX n pouec

COB, OCHOBaHHYIO Ha ABYX o6mHX npHHUHnax, 

nposepSieMhiX 3KCnepHMeHT3-1bHO, - npHHUHDe 

oc.na6JieHHSI KOppeJillUHH H npHHUHDe 3 BTOMO

AeJibHOCTH BTOporo poAa. flpHHUHDhl OTpa~aiOT 

o6mee csoiiCTso aApoHos: c yseJIH'IeHHeM p accTOll-
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HHII bile Me.liQy JIJ06hiMH TO'IKaMH Ui' U/c B3aHMOAeH

CTBHe Me~y 'laCTHUaMH i H k MOHOTOHHO H AOCTa

TO'IHO 6hiCTpO oc.na6JI!IeTCll. flpH bile » 1 B3aHMO

AeHCTBHe aApoHOB i H k BhiXOAHT Ha KBapK-fJIIOOH

HhiH yposeHb. BseAeHHe DOHSITHSI patCTOSIHHH B 

npocTpaHcTBe 4-cKopocTeii no3BOJIHJIO AaT& onpe

.lleJieHHe H OOHapy~HTb 'leThlpexMepHhle KJiaCTephl 

B 3TOM npoCTpaHCTBe. flOA KJiaCTepOM DOHHMaeTCSI 

rpynna TO'IeK Ui (Ka~aSI TO'IKa COOTBeTCTByeT 'la

CTHUe), paCCTOllHHe bile Me~y KOTOphiMH MHOro 

MeH&me, 'leM CpeAHee paCCTOSIHHe Me~y BCeMH 

TO'IKaMH MHO~eCTBa bile B 3HaJIH3HpyeMOM B3aH

MO.lleHCTBHH. AJiropHTM Bh(AeJieHHSI KJiaCTepOB, 

saxo~eHHe ero ueHTpa, a TaK~e ocsoBHhle onpe

AeJieHHll H P51A pe3yJI&TaTos npuMeHeHHSI onucas

Horo DO.llXOA3 CYMMHpoBaHhl B 0630pe, ony6JIHKO

BaHHOM B 1990 r_/IO/, 

1. ,UaJI&HeHmee pa3BHTHe MeTOA DOJIY'IHJI npH 

HCCJ'IeAOBaHHH B03MO~HOCTH o6pa30BaHHSI KBa3H

CTaUHOHapHhiX COCTOllHHH npH CTOJIKHOBeHHH pe

JillTHBHCTCKHX 5(Aep/ 11 I. B UHTHpyeMoii pa6oTe 

npe.llJio~eHa npoueAypa paccMoTpeHHSI KJiacTepos 

KaK pe30HaHCHhiX COCTOSIHHH C H3MepeHHeM COOT

BeTCTBYIODlHX WHpHH, a CJieAOBaTeJibHO, H speMeH 

~H3HH 3THX cocToSIHHH. AHaJIH3HposaJioc& o6pa-

3osaHHe 6apHOHHhiX KJiacTepos s pC-, dC- H CC

coy.llapeHHSIX npH HMnyJI&ee 4,2 f3B Ha HYKJIOH. 

llJill H3y'leHHSI BODpOCa 0 B03MO~HOCTH o6pa30Ba

HHSI KBa3HCTaUHOHapHhiX COCTOSIHHH 6hiJIH DO

CTpoeHhl CneKTphl 3¢<t>eKTHBHhiX MaCC npOTOHHhiX 

KJI3CTepOB C pa3JIH'IHOH MHO~eCTBeHHOCTbiO 

(pHC. 1 ,2). floJiy'leHHhle B AaHHOM 3KCnepHMeH

Te pacnpeAfJ'IeHHSI annpOKCHMHpOBaJIHCb 3aBHCH

MOCTbiO 

F(M)-

a2 
2 + 

2 r 
(M- Mo) + 4 

2a~(M- Mo) 
2 

+ ~2, 
2 r 

(M- Mo) + 4 

rAe nepsoe c.naraeMoe- ¢YHKUHSI BpeiiTa- BHrHe

pa, ~2 - ¢oHOBhiH 'IJieH, Y'IHThiBaiOmHii MHO~ecT
seHHoe po~eHHe 'laCTHU npH 3HeprHSIX, 6JIH3KHX 

K pe30HaHCHhiM, a BTOpoe c.naraeMoe - ¢YHKUHSI, 

ODHChiBaiOmaSI HHTep¢epeHUHIO pe30HaHCHOro H 

Hepe3oHaHcHoro po~eHHSI 'laCTHU. CooTseTCT

seHHO M 0 H f- Macca H WHpHHa pe30HaHCa. flo

.'Iy'leHHhle 3Ha'leHHSI WHpHH COOTBeTCTBYIOT Bpe

MeHH ~H3HH COCTOSIHHSI T - hI r < 0, 7x 1 ()23' 'ITO 

DO nOp!lAKY BfJ'IH'IHHhl cpaBHHMO C BpeMeHeM npo

.'IeTa o_..Horo BApa CKB03& .llpyroe. TeM caMhiM s 

.llaHHOM c.nyqae KJ'IaCTephl He llBJilliOTCSI KBa3H

CTaUHOHapHhiMH COCTOllHHSIMH, HX MO~HO HHTep

npeTHpoB3Tb KaK pe3y.'lbT3T pacna.lla MHOfOHyK

JIOHHhiX pe3oHaHcos. He npoTHsope'IHT noJiy'leH-



HliM ~aHHiiM H rHnOTe3a 0 TOM, 'ITO B~eJieH

HIIle KJiacTepli SIBJISIIOTCSI MYJibTHlt3o6apHIIlMH ~
paMH. 

2. B paMKax no~xo~a c u ,cnOJib30BaHHeM nepe

MeHHiiX bile HCCJie~OBaHii KQppeJISI~HH npOTOHOB 

B nC- H '11'-C-B3aHMO~eikTBHSIX npH HMnyJibCax 

HaJieTaiOm;HX 'laCTH~ 8 f3B/c H 4 f3B/c COOT

BeTCTBeHHO. llOJiy'leHii yKa3aHHSI Ha HCnyCKaHHe 

6apHOHHiiX KJiaCTepOB · B3 BliCOKOB036y~eHHOro 
HCTO'IHBKa. 113 annpOKCHMa~HH 3KCnepHMeHTaJib

HiiX ~aHHiiX 3KCnOHeH~HaJibHOH 3aBHCHMOCTbiO 

nOJiy'!eHii ~Be KOppeJISI~HOHHiie ~HHii: 

b1 • 0,01 +0,04 H b2 • ~' 1+0,2/12/. 

I 

3. MeTo~HKa B~e.neHHSI K.n:acTepoB, ocHoBaH-

HaSI Ha nepeMeHHiiX 

HCnOJib30BaHa npH aHaJIH3e 3HepreTH'IeCKHX 

xapaKTepucTHK pacncma KJiaCTepoB B '11'-c- u '11'-p

(P][-- 40 f3B/c), pC- (Pp- 10 f3B/c), a Tauce 

pC-, dC-, aC- u CC- (P P"" 4,2 f3B/ c Ha HYKJIOH) 

B3aHMo~eilcTBHSIX/ 131. OT~eJibHO paccMoTpeHa 

KJiaCTepH3a~HSI B C061iTHSIX, COnpOBO~aiOW.HXCSI 
ucnycKaHHeM KYMYJISITHBHiix MPOHOB ('II'

Me30HOB H npOTOHOB). 0TMe'leHO, 'ITO (25+35)% 

'II'-Me30HOB H (35+50)% nporoHoB B KYMYJISITHBHOH 

o6JiaCTH o6pa3yeTCSI qepe3 KJiaCTeplll H TOJlbKO 

3THM nuoHaM cooTBeTCTBYIOT cTpyKTYPIIl 

q,parMeHTHpyiOm;ux cucTeM c yHHBepcaJibHiiM 

napaMeTpoM HaKJioHa cneKTpa -0, 14. D,.n.51 

KYMYJISITHBHiiX nuoHOB, He CB.513aHHIIlx c 

KJiaCTepaMH, 3TOT napaMeTp 6oJibme (npuMepHo Ha 

50%>. 
Hau6onbmue TeMnepaTyplll CBSI3aHIIl c KJiacTe

paMH, o6pa3yiOm;HMHCSI B ~eHTpaJibHOH o6JiaCTH 

no mKaJie 611lcTpoT KJiacTepoB. B 3TOH )Ke o6JiacTH 

. MSI 'II' -C-B3aHMO~eHCTBHH HaH60Jiee '!eTKO npOSIB

JISIIOTCSI ~Ba 3Ha'leHHSI TeMnepaTyplll. B cmpoH-M

poHHiiX CTOJIKHOBeHHSIX 3TOT 3<P<PeKT He Ha6JIIO

~aeTCSI. 

B pa6oTe114/ ucCJie~oBaH npo~ecc KJiacrepu-

3a~HH BTOpH'!HiiX 'laCTH~ B '11'-C-, '11'-p-, pC- H 

CC-B3aHMO~eHCTBH~x npu P 1l- - 40 f3B/ c, 

PP- 10 f3B/c c ucnycKaHHeM K 0-Me30HOB u A 0-

mnepoHOB. llpH 3TOM HCDOJib30BaJIHCb nepeMeH

Hiie b;k, TO eCTb HOpMHpOBaHHiie K O~HHaKOBOH 
Macce OTHOCHTeJlbHiie 4-CKOpOCTH. 0Ka3aJIOCb, 

'ITO ~OJISI CTpaHHiiX 'laCTH~, CBSI3aHHiiX C KJiaCTe

paMH, COCTaBJISieT (7()+-84)%, 'ITO 60Jibme, '!eM ~SI 
HeCTpaHHiiX MPOHOB. no pacn<U{HiiM xapaKTepu

CTHKaM 3aMeTHiiX OTJIH'IHH B npo~eccax KJiaCTe

pH3a~HH He Ha6JIIO~aeTCSI. 

l1cCJie~oBaHo po~eHue 6apHOHHiiX KJiacTe

poB, co~ep)Kam;ux A 0-mnepou H npoTOHii BO B3aH

Mo~eHCTBHSIX HeHTpOHOB (P n •8 f3B/c)H 'II'--Me30-

HOB (P •4 f3B/c) C ~paMH yrJiepo~a/15/. 
ll 

4. llOJiy'leHii HOBble pe3yJibTaTii no pa3BHTHIO 

MeTOJla HHTepq,epeH~HOHHiiX Koppe.nSI~HH. llpu 

HCCJie)lOBaHHH napHiiX KOppeJISI~HH TO~eCTBeH

HiiX n uoHoB o611l'IHO npe~noJiaraeTCSI, 'ITO HHTep

q,epeH~HOHHiiH 'IJleH, OnHCIIlBaiOm;HH 3TH napHIIle 

Koppe.nSI~im, noJIO)KHTeJieH. B TeopeTH'IeCKOH pa-

6oTe, BlinOJIHeHHOH B JIB3, nOKa3aHO, 'ITO 3TO 

npe~noJIO)KeHue He SIBJISieTCSI o6SI3aTeJibHIIlM. Blll

SIBJieH KJiaCC MO~eJieH, B paMKaX KOTOpliX HHTep

q,epeH~HOHHiiH 'IJleH MO)KeT npHHHMaTb oTpu~a

TeJibHble 3Ha'!eHHSI, H yKa3aHIIl yCJIOBHSI ~JISI 3KC

nepH eHTaJibHOrO 06Hapy)KeHHSI 3TOro 3<!><!>eKTa. 

5. c· ~eJlbiO 3KCnepHMeHTaJibHOro 06Hapy)Ke

HHSI KBapK-rJIIOOHHOH nJia3Mii npOaHaJIH3HpOBa

Hii HHKJII03HBHIIle cneKTpli 'II'--Me30HOB c KYMYJISI

THBHiiM 'IHCJIOM nk > 0,35, o6pa30BaHHiiX B dC-, 

aC- H CC-B3aHMo~eilcTBHSIX npu HMnyJibCe 

4,2 f 3B/ c Ha uyKJioul16/, u cneKTPii KYMYJISITHB

HiiX 'll'--Me30HOB B n-C-B3aHMO~eHCTBHSIX npH 

40 f3B /cl 171. llpeJlCTaBJieHHIIle B pa6oTel17/ JlaH

HIIle OTHOCSITCSI K HeH3y'leHHOMy paHee ~Hana30HY 

60JibWHX HMnyJibCOB BTOpH'!HiiX 'll'-Me30HOB (JlO 

7 f3B I c). lloKa3aHo, 'ITO 34><PeKTHBHaSI reMnepa

Typa ' BTOpH'!HiiX 'll'--Me30HOB paCTeT C YBeJIH'Ie

HHeM nk u ~ocTuraeT 3Ha'leuusr T0 (155 ±SQ.> M3B 

MSI n lc > 1. 

so 

10 10 10' 

Puc. 3. 3Ha'leHHII 6oJJbi.IMaHoscKoA TeMnepa-rypbJ, no.ny'leH

Hble B p8l1IH'IHbiX 3KCnepHMeHT8X H3 X8p8KTepHCTHK K80HOB H 

A-rHne pOHOB: 0, "- TllK-500, (), ,\- CKM-200, e. e -
E-802 (K+ H K - ), e. •- NA-35 (npeAsapHTeJJbHble JUIHHble) 

6. llpoBe)leH cpaBHHTeJlbHiiH aHaJIH3 xapaKTe

pHCTJfK K~-Me30HOB n A-runepouoB, o6pa3yiO-

m.uxc SI B CC-, CNe-, ONe-B3aHMOJleHCTBlfSIX npu 

3Hepr un EP e 3,4+3,7 A' f3B/IS/. lloKa3aHo, 'ITO 

c yBe.nuqeuueM 'IHCJia uyKJioHOB - yqacTHHKOB Ha-
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~- ------------------~================~~~~~~~~~~~~~ ... 

JieTaiOm;ero smpa (Q), TO eCTb C nOBbiWeHHeM HX 

o6m;eit: 3Hepruu (£- E~· <Q>), yrJIOBble pacn pe.lle

JieHHSI dN I dcose• u d~ I dcose• a,1S1 K~-MeaoHos 

(KaK u IVISI A-runepoHos) cTaHOBSITCSI 6o.nee pas

HOMepHbiMH, npHMH"'aSICb K H30TponHbiM npH 

E - 30 f3B. npu 3TOM pacreT cpe,nHuit: oonepeli

HbiH HMDYJibC <P-f> - 6o.n&~MaHOBCKasr TeMn epa

Typa, .o:ocTurasr npu E- 30 f3B 3HalleHHH, 6Jiua

KHX K KPHTHlleCKHM: T K 20 T I\ 20 150+ 160 M3B. 

npu JJ:aJibHeilweM YBeJIHlleHHH 3Hepruu BeJIHliHHa 

T K.!l. ocTaeTcsr s npe.o:eJiax owu6oK nocTOSI HHOH 

BDJIOTb .0:0 £ - 5000 f3B, a OTHOCHTC!.I1bHbiH BbiXOJJ: 

cTpaHHbiX llaCTH~ <c PT > 0,4+0,5 f3Bic> JaMeTHO 

pacTeT (puc.3>. 

7. nOJiylleHbl HOBble JJ:aHHble 0 <!>parMeHTa~HH 

Sl)lep KHCJiopo.na c HMnyJI&COM 3,1 f3BI c Ha HYK

JIOH Ha so.o:opo.o:e1191• Pa6oTa BblnoJIHSIJiac& Ha o.o:

HOMeTposou "'H.Il:KOBOJJ:OpoJJ:HOH KaMepe. 0 0•1Y

lleHHble JJ:aHHble COnOCTaBJISIJIHCb C npeJJ:CKa3a HHSI

MH KaCKa.D:HO-<!>parMeHTa~HOHHO-HCDapHTC!.I1bHOH 

MO,!leJIH npOTOH-SIJlepHbiX peaK~HH npu cpeJJ:HHX 

3HeprHSIX. 0oKa3aHO, liTO B 3KCnepHMeHTe MHO"'e

CTBeHHOe o6pa30BaHHe JJ:BYX3apSIJlHbiX 'laCTH~ 
npOHCXOJJ:HT 3Ha'IHTC!.I1bHO 'lam;e, 'leM npe.lCKa3bl

saeT MOJJ:eJib. ABTopbl ~HTHpyeMoil pa6oTbl n o.1a

raiOT, 'ITO 3TO paCXO~eHHe CBSI3aHO C OC06eHHO

CTSIMH CTPYKTYPbl SIJlpa KHC.1opo.o:a, s 'laCTHOCTH c 

KJiaCTeJ)H3a~ueit: HYK.10HOB B a-'laCTH~bl. 

8. Ha ycTaHoBKe fi1EC npo.o:oJI"'aJIOCb u aylle

HHe po~eHHSI H pacna.o:a peJISITHBHCTCKHX r u nep

SI)lep. B nyl~Kax S~JXep 3He, 4He, 6Li, 7u c uMn y.1b

coM 4,5 f3BI c Ha HYKJIOH ucCJie.llOBaHo o6paaosa

HHe runepsmep ~H u ~H. B 1990 ro.o:y s JIB3 

npose.o:eH 3KcnepuMeHT no o~eHKe 3HepreTnlle

CKOH aasucuMoCTH celleHusr po~eHusr ~H. 

9. B pa6oTax120•211 6b1Jla paasuTa MOJJ:eJib 

Sl)lepHbiX CTOJIKHOBeHHH npH BbiCOKHX 3Hepr HSIX, 

OCHOBaHHaSI Ha npe,ilCTa&.1eHHH MaCCHBHOr.o SIJlpa

MHWeHH s BHJJ:e Ha6opa 0.10CKHX JJ:HCKOB. Opose.o:e

HO cpaBHeHHe npeJJ:CKa3aHHH TaKOH MOJJ:eJIH C 3KC

nepHMeHTaJibHO HaMIOJJ:aeMbiMH xapaKTepHCTH

KaMH BTOpHliHbiX llaCTH~, B llaCTHOCTH 

'lr
0-Me30HOB, s peaK~HH 'lr- + Xe npu HMny .1bCe 

3,5 f3BI c1221 . 

10. .ll.Jisr aHaJIH3a xapaKTepa <!>JiyKTya~uit: 
DJIOTHOCTH BTOpHliHbiX 'laCTH~, KOTOpble Ha6.1IO

JJ:aJIHCb B 3KCDepHMeHTaX C <!>OT03MYJibCHSIMH , HC

nOJib30BaH MeTOJJ: <PaKTOpHa.1&HbiX MOMeHTOB Fi. 
<I>aKTOPHaJibHbiH MOMeHT nopSIJlKa i onpe.o:e..u eTcsr 

KaK 

<Fi> 
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1 M 
<- l: ( <n >i M nmnm-1) ... (n -i+1)> 

m m=l m • 

r.o:e 

<n > m 
1 M 

<M l: nm>' 
m=l 

nm - MHO"'eCTBeHHOCTb llaCTH~ B m-M HHTepBaJie 

<m- 1 ,2, ... ,M) no 6b1CTpoTe (nces.o:o6blcTpoTe) 

by = !:J.yl M. npu 3TOM, eCJIH <i>JIYKTya~HSI HMeeT 

liHCTO cTaTHCTHlleCKHH xapaKTep, To c yseJIH

lleHHeM M o"'HJJ:aeTcsr Hacblm;eHHe <PYHK~HH <Fi>, 
a eCJIH <i>JiyKTya~HSI HMeeT JJ:HHaMHlleCKHH 

xapaKTep, TO < Fi > - Mli <li > 0). 3ToT 3<P<PeKT 

OOblliHO Ha3biBaiOT HHTepMHTTeHCOM. 

113ylleHHe <i>JIYKTya~HH DJIOTHOCTH peJISITHBH

CTCKHX llaCTH~ no nceBJJ:06biCTpOTe BO B3aHMO,!leH

CTBHH Sl)lep HeOHa-22 C SIJlpaMH <!>oT03MYJibCHH 

OnHCaHHbiM MeTOJJ:OM , DOKa3aJIO, liTO Ha6JIIOJJ:ae

Mble B 3KCnepuMeHTe <i>JIYKTya~HH He SIBJISIIOTC51 

CTaTHCTHlleCKHMH. nJIOTHOCTb peJI51THBHCTCKHX 

llaCTH~ B 6biCTpOTHbiX HHTepsaJiaX OKa3biBaeTCSI 

.,l.1SI BbiJJ:C!.I1eHHOH rpynnbl B3aHMOJJ:eHCTBHH 60JibWe 

H Jl0.1SI DJIOTHbiX rpynn 60JibWe, lleM CJie.o:yeT H3 

paclleTOB no KaCKa)lHO-HCnapHTeJibHOH MO)le
.1H/23/. 

Opea-1o"'eHa npocTasr aHaJIHTHllecKasr MOJJ:eJib 

A-1SI OnHCaHH51 HCDYCKaHHSI g-llaCTH~ BO B3aHMO

.o:eHCTBHSIX Sl)lep BbiCOKHX 3HeprHH C SIJlpaMH <i>oT0-
3MYJibCHH/24/. 

11. n POilOJI"'aJICSI aHa."IH3 3<P<PeKTOB, HaMIO

.neHHbiX B SIJll)(rsUxepHbiX CTOJIKHOBeHHSIX, MeTO,!lOM 

-y-cneKTpOCKODHH. npose,neHbl ceaHCbl 06JiylleHHH 

Ha6opa MeJJ:HbiX MHWeHeH peJISITHBHCTCKHMH M
paMH yr."Iepo.o:a. 

12. CosMeCTHO c YHnsepcuTeToM s 3nreHe 

(~Pf> npose.o:eHbl 06JiylleHHSI DJiaCTHKOBbiX Tpe

KOBbiX .neTeKTopos CR -39 SIJlPaMn KHCJiopo.o:a H 

<t>Topa. B paMKax COTPYJJ:HHlleCTsa noJiylleHbl HO

Bble peayJI&TaTbl no naMepeHHIO celleHnil <t>par

MeHTa~uu SIJlep KHCJiopo.o:a s .o:uanaaoHe 3Hepruit: 

OT 1 ,no 200 f3BIHyKJIOH. 

13. Bb1n0.1HeH PSIJl pa6oT no uaylleHniO CJie.o:cT

suit: H yCTaHOB.1eHHIO HX CBSI3H C Ha6JIIOJJ:aeMbiMH B 

3KCnepuMeHTaX 3<P<PeKTaMH B paMKaX KOH~en~HH 

pe.."ISITHBHCTCKOH A-"IHHbl1251. B 3THX pa6oTax o6-

cy~a.1nc&: pe..1SITHBHCTCKoe npeo6paaosaHue 

3JieKTpoMarHHTHOrO )lHnOJibHOrO MOMeHTa, pe-

3YJibTaTbl TpaKTOBKH onbiTa Mait:KeJibCOHa- Mop

JIB, napCUOKC npSIMOyr0.1bHOro pblllara JlbiOHCa -

To.1MeHa, cKopocT& pacnpocrpaHeHusr CHJI&Horo 

B3aHMO.IleHCTBHSI, OCHOB.aHHaSI Ha JIOKa~HOHHOM 



MeTO~e H3MepeHHR paCCTORHHH, HHTepnpeTaUHR 

TeOpHH OTHOCHTeJibHOCTH. 

C 3TOH JKe TO'IKH 3peHHR paCCMOTpeHa MO~eJib 

peJIRTHBHCTCKoro HyKJioHa1261• BhlcKa3aHo MHe

HHe, 'ITO Ollpe,D;eJieHHblH B~ B poeT Ce'leHHH B3a

HMO~eHCTBHR npH BblCOKHX 3HeprHRX o6yCJIOBJieH 

yseJIH'IeHHeM nonepe'IHhlX paaMepos HyKJioHa, 

BhlTeKaiOID;HM H3 KOHUellUHH peJIRTHBHCTCKOH 

~JIHHbl. 

•· 
KYMYJHITMBHbltl: 3<I><I>EKT. 

HEHYKJIOHHbiE CTEIIEHM CBO:SO.ll:bl 

1. Ha ycTaHOBKe .IJ:MCK-3 H3y'leHo npoRBJie

HHe HJmHB~YaJibHblX oco6eHHOCTeH ~ep npH Ky 

MYJIRTHBHOM po~eHHH 11aCTHU B HYKJIOH-~ep
Hhlx H ~po-~epHblX B3aHMO~eHCTBHRX. l13Mepe

Ha A-aaBHCHMOCTb ce11eHHH po~eHHR BTOpH'IHhlX 

11aCTHU ('IT±, K±, p, d) s dA-, a.A-, CA-saaHMo~eH
CTBHRX. <l>parMeHTHpyiOID;HMH ~paMH (A) RBJIR
JIHCb D, He, 6Li, 7U, C, Af, Si, 58Ni, 64Ni, 64zn, 

114Sn, 124Sn, Pb. IloKaaaHo, 'ITO A-aaBHCHMOCTb 

ce'leHHH ll0~06Ha, OHa ~eTaJibHO BOCnpOH3BO~HTCR 
JVIR pa3JIH'IHblX CHap~OB, ~eMOHCTpHpyR YCTOH

'IHBblH H30TOllH'IeCKHH 3!l>!l>eKT (pHC.4). Y CTaHOB

JieHO, 'ITO 3Cf>!l>eKT coxpaHReTCR npH nepexo~e OT 

HMllYJibca nepBH'IHblX npOTOHOB 4,5 f3B/ C K HM

nyJibCY 8,9 f3B/c B HHTepBaJie HMllYJibCOB BTO

pH'IHblX 'laCTHU (0,3+0, 7) f3B/ C H o6yCJIOBJieH 

KOPPeJIRUHeH ce11eHHH c MOTHOCTbiO HYKJIOHOB B 

~pax. 

2 . Ha ycTaHOBKe <I>OTOH- MACCEP snepshle 

H3MepeHO Ce'leHHe HHKJII03HBHOro o6pa30BaHH51 

'IT0-Me30HOB B peaKUHH 12C + 12C -+'ITO + ... npH HM

nyJibCe 4,5 f3B/ C Ha HYKJIOH B 3aBHCHMOCTH OT Ky

MYJIRTHBHOro 'IHCJia X H p~27 I . 
3KcnepHMeHTaJibHhle ~aHHhle napaMeTpH3(>

BaJIHCb <l>YHKUHRMH E dcr/dp- exp(-X/X0) H 

dcr/ dp2 - exp( -afi2) • .ll:JIR BeJIH'IHH x0 H a Ha~e
Hhl 3Ha'leHHR: x0 • 0,151 ± 0,005; a•(6,0± 

0,4) f3B-2 c2 B HHTepBaJie 0 < p2 < 0,4 H a• (9,0± 

0,3) B HHTepsaJie 0 ,4 <PI< 0,8 . 
TaKHM o6paaoM, noJiy'leHHoe B 3TOM 3KcnepH

MeHTe 3Ha'leHHe Xo COBllMaeT C xopomeH TO'IHO

CTbiO co aHa'leHHeM <X0> - 0,14 ~JIR KYMYJIRTHB

Hhlx npoueccos. 

3aBHCHMOCTb Ce'leHH51 OT aTOMHOrO HOMepa 

HaJieTaiOm;eH 'laCTHUhl napaMeTpH30BaJiaCb <l>YHK

UHeH E d3cr! dp3 -Am. BeJIH'IHHa m JVIR ~ep yr

Jiepo~a H reJIHR (paHee npose~eHHhlH 3KcnepH

MeHT) oKaaaJiach paBHOH m = 1, 2+0, 1 JVIR X = 1 , a 

c yseJIH'IeHHeM X oHa pacTeT, ~OCTHraR 3Ha'leHHR 

m- 2,4 ±0,2 npH X = 1, 7. 3To cym;ecTBeHHO OTJIH

'IaeTCR OT ~aHHhlX, llOJiy'leHHblX B :SepKJIH (CiliA) 

npH HMllYJibCaX HaJieTaiOID;HX 'laCTHU 1,8 H 

2,9 f3B/c (pHc.5). 

lO~a. 9 
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Puc. 4. -3asucuMOCTb ceqeuui1 KyM)'nliTH&uoro pOlK~euull 
qaCTUJ..I, H3Mepeuuall ua yCTaHOBKe ,UHCK-3 

2,4 

E 2,0 

1,6 

1,2 

a. a 
0,5 1,5 2,0 

X 

Puc. 5. ~asuc~MOCTb noKaaaTenll m B napaMeTpu3a!.IUH ceqe
uui1 Ed a/dp -Am KYMYnliTH&uoro po~euu11 n°-Me3ouos 

3. 3aBepmeH aHaJIH3 3KCnepHMeHTaJibHblX 

~aHHhlX, noJiy'leHHhlX B onhlTax no nepeaap~Ke 

~ep reJIHR-3 B TpHTOHhl, BblllOJIHeHHblX Ha ycTa

HOBKe "AJ!h!l>a-3C". McCJie~osaHa peaKUHR 

<3He, t ) nepeaapR~KH Ha R~pax yrJiepo~a H Ha npo

TOHax C B036y~eHHeM .6.-H306ap B MHWeHH npH 

HMnyJibCax ny11Ka 4,4-18 f3B/c. 

fiOKa3aHO, 'ITO 3!l>!l>eKTbl CB513aHHOCTH HyKJIO

HOB H <J>epMH-)lBHJKeHH51 He MOryT Ofu.RCHHTb Ha-

6JIIO~aeMhle oco6eHHOCTH poX<.neHHR .6.-Hao6ap s 
~pe-MHWeHH. 

fipose~eHHblH aHaJIH3 ll03BOJIHJI llOJIY'IHTb xa

paKTepHCTHKH npouecca .6.-B036y~eHHR ~pa, He 
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ucKaJKeHHhle npou.eccoM KBaJucso6oAHoro poJKAe

HH.sJ: ~-wo6ap Ha HYKJIOHax ~pa-MumeHH . 
Ha ocHose npeAnOJIOJKeHHSI o KBaJucso6oAHOM 

pOJKAeHHH HeB03MO.:lKHO 06bSICHHTb OC06eHHOCTH 

poJKAeHHSI ~-H3o6ap B HHKJIJ03HBHOH peaKUHH 

C (3He, t), H AJI.51 OnHcaHHSI peaKU.HH He06 XOAHM 

yt~eT KOJIJieKTHBHhiX a<P!PeKTOB, cssrJaHHhiX c BJIH

SIHHeM ~pa Ha 3TOT npou.ecc. 

llOJI.SIPl13AU.l10HHhiE l1CCJIE110BAHI1.SI 

l. Ha .YCTaHOBKe "AJ1h4>a-3C" c ucno.,1b3osa

HHeM ny'IKOB nOJISipH30BaHHhiX AeHTpoHOB Ha CHH

xpo4>a30TpoHe npOBeAeHhl nOBTOpHhle H3MepeHH!I 

aHaJIH3HphJOm:e8 cnoco6HocTu T 20 .peaKuuu 
12C<d, p> 281. llocTaHOBKa 3KcnepuMeHTa c YJI)''I

meHHOH reOMeTpHeH n03BOJIHJia paCWHpHTb o6-

JiaCTb CTaTHCTH'IeCKH AOCTOBepHhiX H3MepeHHH B 

CTopoHy 6MbmHx JHa'leHHH HMnyJibCOB n poToHa

cneKTaTopa H nposepHTb paHee nOJiy'leHHhle 3KC

nepuMeHTaJibHhle AaHHhle no T 20( k), o6Hapy.:lKHB

mue cepbe3Hhle OTKJIOHetlHSI OT paC'IeTOB B paMKaX 

HMnyJibCHoro npu6nuJKeHHSI AJISI 60JibWHHCTBa 

BOJIHOBhiX 4>YHKU.HH AeHTpoHa C "peaJIHCTH'Ie

CKHM" NN-noTeHU.HaJIOM. PeJyJibTaThl 3Kcnepu

MeHTa noKaJaHhl Ha puc.6. BUAHO, 'ITO npu 

BeCbMa XOpoWeH CTaTHCTH'IeCKOH 3Ha'IHMOCTH 

AaHHhiX BDJIOTb AO 3Ha'leHHH BHyTpeHHero HM

nyJif>O k e; 750 M3B/c noseAeHue T 20(k) oT.1H

'IaeTCsr OT paCC'IHTaHHhiX no OnHCaHHOH BhiWe MO

AeJIH. 

BhiJI BhlnOJIHeH cosMeCTHhiH aHaJIH3 Aa HHhiX 

no Ce'leHH.sJ:M H TeH30pHOH aHaJIH3HpyJOW:eH Cno

COOHOCTH T 2l 291. B paMKax HMny.1bCHOro npu

MHJKeHH.sJ: nOJiy'leHo ABa BHAa napaMeTpH3aUHH 

S- H d-BOJIH B AeHTpoHe, Ha OCHOBaHHH KOTOphiX 

(AeJI3Hhl npeACK333HHSI 0 nOBe,AeHHH K034>4>HUH

eHTa nepe,Aa'IH nOJISipH3aU.HH K OT AeHTpoHa K npo

TOHY- HaMJOAaTeJIJO s peaKUHH d ... p q,parMeHTa

uuu. llOJiy'leHhl nepshle AaHHhle no HJMepeHHJO K. 

METO,l.{RKA 3KCOEPRMEHT A. 
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PHc. 6. PacnpeAeneHHe H)'KJJOHOB a AeHTPOHe '112( k) H T20(k) a 

JaBHCHMOCTH OT "BHYTPeHHero HMnyJibCa" . CIIJIOWHble KpH

Bble- pac'leTbl Mil napHlKCKoro NN-noTeHL\HBJia. lllTpHXOBBII 

H TO'Ie'IHble- KB8Ap8Tbl S- H.d-BOJIH COOTBeTCTBeHHO 

2. CoJAaHa ycTaHOBKa c 6oJibWHM TeJieCHhiM 

yrJIOM perHCTpaU.Hif: AJISI H3y'leHH.51 KOppeJI.51U.HOH

HhiX 3<P<PeKTos, cs.s~JaHHhlx c BhiXOAOM KYMYJI.sJ:

THBHhlx npOTOHOB B peaKU.HH .dtC -+pX. llpoBeAeHa 

3KCn03HU.H!I Ha ny'IKe, BeAeTC!I o6pa60TKa 3KCne

pHMeHTaJJbHOrO MaTepHaJia. 

3KCllEPl1MEHT 11EJI<I>l1 

CoTpy~HHKH Jia6opaTopuu npHHHMaJIH yqa

CTHe B CeaHCaX pa6oThl YCT3HOBKH 11EJI(l)J1 B 

l.J.EPHe, B nOJiy'leHHH H o6pa6oTKe AaHHhlx/30/. (Q 

pe3y,1bTaTax CM. pa3AeJI "MeJK.AyHapOAHhle CB.513H 

u Hay'IHOe COTPYAHH'IecTBo"). 

C03,l.{AHRE R COBEPlliEHCTBOBAHRE CI»R3RqECKRX YCT AHOBOK 

1. CoeepweHcm8oeaHue ycmaHoe/Cu .,4EJI(])H. 
0AHOH H3 npo6JieM B ycTaHOBKaX, HCnOJib3YJOW:HX 

s 60JibmOM KOJIH'IecTBe DJiaCTHKOBhle Tpy6KH c pe-

3HCTHBHhiM nOKphiTHeM B Ka'leCTBe K3TO~a, SIBJISI

eTC.51 npo6JieMa Bhi60pa pa6o'leH ra30BOH CMeCH. 

ra30Ba.51 CMeCb ~OJI.:lKHa o6ecne'IHTb CTa6HJibHYJO H 

Ha,Ae.:lKHYJO pa6oTy ,AeTeKTOpOB MHTeJibHOe BpeMSI, 

a TaK::..e 6h1Tb noJKapo6eJonacHo8. B pa6oTe/3t/ 

onyMHKOBaHhl pe3yJibTaThl HCCJieAOBaHHH p~a 
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HeropJO'IHX raJOBhiX CMeCeH, BhlnOJIHeHHhiX B CBR-

3H C C03AaHHeM a,ApOHHOrO KaJIOpHMeTpa ycTaHOB

KH 11EJI<I>l1. C.aeJiaH BhiBOA o B03MOJKHOCTH npu

MeHeHHSI cMeceu Tuna Ar:C02:Isb c .AOJieu H3o6y

TaHa (lsb) 8! 9% H aprOHa OT 0% AO 5% npH 

pa60Te .AeTeKTOpOB B HaChiW:eHHOM npOnOpU.HO

HaJibHOM pe.:lKHMe. lloKa3aHO, 'ITO CaMOraCRW:HHC.51 

CTpHMepHhiH pe.:lKHM npe.ll'bSIBJIReT nOBhiWeHHhle 

Tpe6oBaHHSI K Ka'leCTBY H3roToBJieHHR H yCJIOBH.sJ:M 



8 H&'I8Jle OKTll6p11 1990 l'O,JUl COCTOIIJICII BH3HT a OIUIH pyKOBOAHTe.neA 3KcnepHMeHTa C.IJ.K (cO/IeHO~bHWA AeTeKTop) ua cynep

KO/IJI&AAepe B CiliA BO rnaae C npo<J>eccOpOM .lJ.JK.TpHJIJIHHrQM. 3TOT 3KCnepHMeHT 6wJI yTBepJKAeH llporp&MMHWM KOMHTeTOM Jla

OOpaTOpHH CCK a KOH~e 1990 l'O,JUl. Bo apeMII noce~eHHII OIUIH aMepHK&HCK&II Ae.nera~HII awpaaHJia a&HHTepecoaauuocTb a yqa

CTHH <J>H3HKOB OIUIH a CIX\IUlHHH ycT&HOBKH C.IJ.K H npoaeJ:~eHHH HCCJJeAOB&HHif ua ueA. Ha CHHMKe: HA BCTpe'le c <J>H3HK&MH JIB3 

H JISITI 6WJJ CAeJI&H o63op MeTOAH'IeCKHK pupa6oToK, awnOJJHeHuwx a OIUIH no MJOOHHbJM TOPOHA&M, MHKpocTpHnoawM AeTeKTo

paM H K&JJOpHMeTJ)HH c y'leTOM HX HCnOJib30B&HHII npH C03A&HHH ycTaHOBKH C.IJ.K 

3KCDJiyaTaU,HH DJiaCTHKOBhiX Tpy6oK. lfcCJie,AOBaH 

TaK.JKe npou,ecc pacTeKauug aap~os B MO.AyJJe a.A
poaaoro KaJJopuMeTpa u npo,AeMOHCTpuposaaa 

B03MO.lKHOCTb YAOBJJeTsopHTeJJbHoro onucauug 

3TOro npou,ecca c noMOID;biO OAHOMepaoro ypasae

aug AH4>4>yauu • .ll,aHHhle npe,AnOJJaraeTCS~ ucnOJJb

aosaTb npu MOAepauaau,uu yCTaaoBKH .ll.EJI<l>H 
AJJS~ pa6oT111 ua KOMDJieKce LEP c noshlmeuaoA: cse

THMOCTbiO. 

2. YHU6epcan.bHblii. aemeiCmop MSl YHK. P9:A 

paOOT 6hiJJ BhlfiOJJHeH B CU3H C paapaOOTKOA: yau

sepCaJJbHOI'O ,AeTeKTOpa AJISI paOOThl 88 nyliK8X 

YHK. B llaCTHOCTH, ua ocaose MO.AeJJHposaaug pp
saauMoAeAcTBuA: npu 3aepruu EcM- 6 T3B uccJJe

AOBaaa 34><l>eKTHBHOCTb .ABYXTpeKOBOI'O paapeme

HHSI sepmuaaoro ,AeTeKTopa/321 • .ll,JJg 3TOro 6hiJJu 

creaepuposaHhl c noMOID;biO nporpaMMhl ISAJET 

co6hiTHS~, B KOTOphlx o6paayiOTcS~ cTpyu OT c-, 
b- H t-KB8pKOB. llpoaHaJJH3HpoBaHhl yrJJhl Me~y 

li8CTHU,aMH B CTpygx C HMnyJJbC8MH OT 300 ,AO 

3000 r3B/ C. llOK33aHO, liTO npu HMnyJJbCe MeHb

me500 r3B/c mupuaa CTpyu .:16- (180 ±20> M~, 
a npu HMnyJJbCe OOJJbme 1000 r3B/ c .:16 - <SO± 
1 0) M~. PaccMoTpeaa B03MO.lKHOCTb paaAeJJeaug 

.ABYX TpeKOB H3 O,AHOA: BhiCOKOHMnyJJbCHOA: CTpyu C 

noMom;&IO sepmuaaoro MHKpocTpunosoro ,AeTeK

TOpa. llOK838HO, liTO npu .ABYXTpeKOBOM paape

meHHH 100 MKM MO.lKHO pa3,AeJJHTb -85% BceX 

nap llaCTHU,, nOna,AaiOID;HX B ,AeTeKTOp. 0,AH8KO 

npu H3MepeHHH BTOpoit K00p,AHH8Thl C TOA: .liCe 

TOliHOCTbiO y.AaeTCSI pa3peWHTb 98% TpeKOB B CQ-

6hiTHH. 

1.fCCJie,AOB8Hhl OfihiTHhle napTHH MHKpOnOJJO

CKOBhiX KpeMHHeBhiX ,AeTeKTOpOB, H3I'OTOBJJeHHhiX 

COBMeCTHO C HayliHO-TeXHHlleCKHM U,eHTpOM B 3e

JJeHOrpa,Aef33/. .ll,eTeKTOpbl HMeJJH CJie.AyiOm;ue 

pa3Mep b1: ,AJJHH8 - 48 MM, WHpHHa (nOJJOCKH) -

10 MKM, mar- 25 MKM. llOKa3aHO, liTO KOOp,AHHa

Tbl llaCTHU, MOryT 6b1Tb BOCCTaHOBJJeHhl C TOliHO

CTbiO - 3 MKM. 0TpaOOTaH TeXHOJJOrHlleCKHA: npo

u,eCC n pOH3BO,ACTB8 T8KHX ,AeTeKTOpoB, BKJJIOllaiO

ID;HX 12 TeXHOJJOrHlleCKHX onepau,uA:. 

3: Co3ikmue 4-rr-cne~empoMempa C(]>EP A. .ll,JJg 

uaylleHHS~ MHO.JKeCTBeHuoro KYMYJJS~THBHoro po.lK

.AeHHS~ llaCTHU, B 4-rr-reOMeTpHH Ha nyliK8X HyKJJO

TpoHa B JIB3 COBMeCTHO C P9:AOM opraHH3au,uA: 

CTpaH-yllaCTHHU, 011SJ:lf C03.AaeTCSI HOBblit CneKT

poMeTp, KOTOpbiA: COCTOHT H3 TpeX OCHOBHbiX KOM-
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PHc. 7. CxeMa 3KcnepHMeHra no HJMepeHHIO KyM)'n iiTHBHbiX 
+ -I' I' -nap c Hcnon~>aoaaHHCM nepe.aHero .aereuopa ycraHoa-

KH Cci»EPA 

DOHeHT: u,eHTpaJibHOI'O ~eTeKTOpa Mil per HCTpa

U,HH 'laCTHU, B o6JJaCTH cl>parMeHTaU,HH ~pa-MH
meHH, ne~Hero cneKTpoMeTpa, nepeKpbiBaiOIQe

ro o6.nacTb cl>parMeHTau,uu ~pa-cHap~a. H 

MHWeHH Mil reHepaU,HH MIOOHHbiX nap C n OrJIOTH

TeJie)f ny'IKa. B 1990 r. C03~aH, OTJia.JKeH u BBe~eH 
B ~eHCTBHe Ha ny'IKe B KOpnyce 205 6e3MarHHTHbiH 

sapuaHT nepe~Hero ~eTeKTopa ycTaHOBKH C <l>EPA 

(puc.7>. 

npoBe~eH ci>H3H'IeCKHH 3KCnepHMeHT, B pe-

3YJibTaTe KOTOporo anepsble Ha6Juo~eHo o6p a3oBa

HHe KYMYJIIITHBHbiX IL + IL- -nap a o6nacTH HHBapu

aHTHbiX Mace 400 s M < 800 M3B/c
2 

H 

KYMYJIIITHBHbiX 'IHCeJI 0, 9 S X~ 1,2
1341. 3 Kcnepu

MeHT BblnOJIHSIJICII Ha ny'IKe ~eaTpoHoB c HMnyJib

coM 4,5 f3B/ c Ha HYJCJIOH. CaHHu,oaall MHmeHb 

pa3MepaMH 0,5x0,5x0,5 M IIBJISIJiaCb TaJC.JKe norJIO

THTeJieM BTOpH'IHbiX ~poHOB . ny'IOK MOHHTOpH

pOBaJICII TeJieCKOnOM H3 TpeX CU,HHTHJIJIIIU,HOHHbiX 

C'leT'IHKOB sr, S2, S3 pa3MepaMH 90x90x 5 MM, 

120x120x10 MM H 50x50x3 MM COOTBeTCTBeHHO. 

MIOOHHble napbl, BbUleT~JOIQHe H3 MHmeHH, ~eTeK

Tnpoaa.nucb CU,HHTHJIJI51U,HOHHbiMH I'O~OCKOnaMH 

H1+H4, Me~y DJIOCKOCT51MH KOTOpblx pacn OJiara

JIHCb .JKeJie3Hble nOrJIOTHTeJIH T0.1IQHHOH 0,5 M. 

Ka~biH ro.AOCKon cocTOSIJI H3 Tpex DJIOCKOCTen 

(X, Y, U), a DJIOCKOCTb- H3 20 ~eTeKTopoa pa3Me

paMu 1 000x40x5 MM H 6 ~eTeKTOpOB pa3MepaMH 

440x40x50 MM. qepeHKOBCKHH I'O~OCKOn, BblnOJI

HeHHbiH B BH.Ae MaTpHU,bl H3 56 DJieKCHfJlaCOBbiX 

p~HaTOpOB pa3MepaMH 50x50x25 MM, HCn OJib30-

BaJIC51 MSI 6oJiee TO'IHOro onpe~eneHHII KOOP~HHaT 
TO'IKH po~eHHSI MJOOHHbiX nap. 

06IQHH nOTOK ~eHTpOHOB, nponyiQeHHbiX 'le

pe3 MHWeHb, COCTaBHJI 4,0x1010, CYMMapHa SI CTa-
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THCTHKa 3aperHCTpHpOBaHHbiX C06b1THH -9000, a 

noc-1e oT6opa ocTaB.leHo 43 co6biTHSI, y~oBJieTso
pSIIOIQHX BCeM KPHTepHSIM. noJiy'leHHa.ll ou,eHKa 

ce'leHH51 o6pa3oBaHH51 KYMYJI51THBHbiX IL+IL--nap 

COrJiacyeTC51 C .YHHBepcaJibHOH 3aKO.HOMepHOCTbiO 

o6pa30BaHHSI KYMYJISITHBHbiX 'laCTHU,. no cpaBHe

HHJO .JKe c Bblxo~oM KYMYJISITHBHbiX nuoHOB ceqe

HHe o6pa3oBaHHSI IL + IL--nap s ron .JKe KHHeMaTH'Ie

CKOH o6JJaCTH Ha 'leTblpe nop~Ka MeHbWe. 

4. YcmaH061Ca "C;wH". npose~eHo TPH ceaHca 

pa60Tbl ycTaHOBKH "CJIOH" Ha ny'IKe, B KOTOpbiX 

HCCJie~OBaJIHCb xapaKTepHCTHKH ny'IKa, B03MO.lK

HOCTH YKOpo'leHHSI MHTeJibHOCTH ero c6poca Ha 

cl>oro3MYJibCHJO C nOMOIQbJO HMeJOIQerocsr Ha KaHa

Jie N!! 34 KHKep-MarHHTa, ynpaBJI5110IQero o6Jiy'le

HHeM 2-MeTpO~OH nponaHOBOH KaMepbl. Y COBep

meHCTBOBaH o~HH H3 HaH60Jiee ysr3BHMbiX c TO'IKH 

3peHHSI pa3pymeHHSI MeraaMnepHbiMH TOKaMH y3-

JIOB ycTaHOBKH - nepeXO~HHK, OCyiQeCTBJ151JOIQHH 

CBSI3b Me~y KOaKCHaJlbHbiM Ka6eJI:bHbiM KOJIJieK

TOpoM u HMnyJibCHbiM MarHHTOM. ,Il,ocTHrHyTa yc

TOH'IHBa51 pa60Ta BCeX CHCTeM cl>opMHpOBaHH.II no

JISI Ha yposHe 30 T Jl s MHOI'OU.HJCJIOBOM pe.lKHMe. 

npoBe,AeHbl paC'IeTbl MeXaHH'IeCKOH npO'IHOCTH 

HMnyJibCHoro MarHHTa, no~Tsep~usmue B03MO.JK

HOCTb ysenu'leHHSI nOJisr ~o 60 Tll. 0Tpa6oTaH a.n
ropnTM OnTHMH3aU,HH cl>opMbl nOJIJOCOB MarHHTa 

MSI nOJiy'leHHSI nOJISI C 3~aHHOH HeO~HOpO~HO

CTbJO B pa6o'leH OMaCTH C y'leTOM pe3KOI'O CKHH-

3<PQ>eKTa H He-1HHeHHOH ~Hcl>ci>Y3HH MarHHTHOI'O 

nOJI51 s MaTepua.ne. 

Bse~eHa B ~encTBue cucTeMa ~JI.II ~uarHo

CTHKH npoct>H.1SI H nOJIO)I(eHH.II ny'IKa, COCTOSI

DUlSI H3 CU,HHTIL1JI51U,HOHHOrO 3KpaHa, U.Hcl>pOBOH 

TeJieBH3HOHHOH KaMepbl Ha OCHOBe OXJia~aeMOH 

n3C-MaTpHU,bl, 3JieKTpoHHO-OnTH'IeCKOI'O npeo6-

pa30BaTeJISI H COOTBeTCTBYJOIQeH aooapaTypbl 

06pa60TKH H npe~CTaBJieHHSI HHci>OpMaU,HH C HC

nOJib30BaHHeM n3BM "npaseu,-16". 

5. npose~eHbl HCCJie~OBaHHSI H H31'0TOBJieHbl 

'lepeHKOBCKHe ~eTeKTOpbl aKTHBHOH MHWeHH H 

~pyraSI annapaTypa cneKTpOMeTpa nAMJAP Ha Ka

Ha-1e B Kopnyce 16. CneKTpoMeTp no~roTOBJieH K 

Ha6opy craTHCTHKH no noucKy aHOMaJibHOH cl>par

MeHTau.uu. 

B111no.1HeH p~ KOHCTPYKTOPCKHX pa6oT no yc

TaHOBKe C BHyTpeHHeH MHWeHbJO Ha ny'IKaX HyK

.10TpOHa. 

6. J13y'leHbl ¢,1yKTyaU.HH HOHH3aU,HOHHbiX no

Tepb B 3.1eKTpOHHO-ci>OTOHHbiX JIHBH51X, Bb13b1Bae

Mb1X raMMa-KBaHTaMH c 3Heprueu E-y e 100-

3500 M3B B )I(H,AKOM KCeHOHe. noJiy'leHbl pacnpe

~eJieHHSI cpe~HeKBa~paTH'IHOI'O OTJCJIOHeHHSI C7 A OT 

cpe~Hero 3Ha'leHHSI ~OJIH A HOHHaau.uoHHbiX no

Tepb, Bbi,AeJISieMOH KaK B~OJib OCH pa3BHTHSI JIHB-



YUCTHHJtH SKCnepHMeHT& no HCCJie)tOB&HHIO KYM)'JIIITHBHOI'O poll[)teHHII MIOOHHWX nap H& CHHXpo4>&30Tpone (npoeKT CCZ,EPA) 

HeA, TaK H B nepnell,l:{HKYJUipHOM K HeH HanpaBJie
HBB. 06Hapy:lKeHo, liTO npu EY ~ 500 M3B a A KaK 
<I>YHKU.BSI A npaKTBlleCKB He aaBHCHT OT EY, eCJIH 
ee COOTBeTCTBeHHO OTHOpMBpoBaTb B CJiyqae DODe
peliHOI'O pa3BHTHSI JIBBHeA. 11cxo~H~M 3Kcnepu
MeHTaJibH~M MaTepHaJIOM 6~H CHHMKH CO 180-
JIHTpoBOA KCeHOHOBOH ny3~pbKOBOH KaMep~ 

11T3<I> <MocKsa), o6Jiy11eHHOii B ny11Ke 'IT--Meao
HOB C HMDYJibCOM 3,4 f3B/c/35/. 

7. 11cCJie~osaH~ cu,HHTHJIJISIU.HOHH~e xapaK
TepHCTHKH KPHCTaJOIOB BaF2 6oJihmoro o6beMa 
( -100-200 c~). 

Onpe~eJieH~ ODTHlleCKHe csoiicTBa, co~ep
:KaHHe npuMecu HOBos Pb2+ H aaaHCHMOCTb 

3HepreTHlleCKOI'O pa3peWeHHSI OT TeMnepaTy
p~/36/. 

8. Paapa60TaH TpeKos~ii ~eTeKTOP ~poHOB Ha 
OCHOBe DOpOI'OB~X ~eTeKTOpOB ~eJieHHSI H <l>par
MeHTaU,HH/3?/. AsToMaTHlleCKHii C'beM HH<I>opMa
U.HH C TpeKOB~X ~eTeKTOpOB D03BOJISieT DpoBO~HTb 
3KcnpeccH~e HCCJie~osaHHSI noJieii BTOPHliHoro ~
poHHoro H3JiylleHHSI C DOMOID;biO ~eCSITKOB ~eTeK
TOpOB. 11cCJie~osaHa 3<1><1>eKTHBHocTb peruCTpa
U.HH ~SI ~eTeKTOpOB <l>parMeHTaU,HH B HHTepJane 
3HeprH 0,2+4 f3B. llpose~eHO TeCTHpOBaHHe Me
TO~a B 3KCDepHMeHTe C TOJICTOH CBHHU,OBOH MH
meHbiO, o6JiyqaeMoii npoToHaMH c 3Hepmeu 
3,17 f3B. 

BblqHCJIHTEJibHA.si TEXHHKA, ACY, OBPABOTKA .D:AHHbiX, 3JIEKTPOHHKA 

1. 06ecne11eHa pa6oTa H3MepHTeJibHO-B~
liBCJIHTeJibHOro U,eHTpa Jla6opaTOpHH B~COKHX 
3HepruA a DJiaHOBOM ofu.eMe. Bse~eH~ a 3KC
DJiyaTau,HIO 3BM 1130T-1055C, rpa<I>HlleCKaSI 
CTaHU,HSI 1130T-1040, yJiyllmeHo nporpaMMHoe 
OOeCDelleHHe, B llaCTHOCTH ~aDTHpOBaHO npH
ICJI~HOe o6ecnelleHHe UEPH ~SI nOJib30BaHHSI Ha 
p~e 3BM Tuna VAX a 0115111/38/. 

B paMKax TeM~ "CynepKOMDbiOTep Mo~ym.
H~A: ~SI o6paOOTKH ~aHH~X CDeKTpoMeTpOB <I>H-
3HKB B~COKHX 3Hepmu" CO~aH MO~YJib Ha OCHOBe 
Tpex npou,eccopH~x DJiaT MC 68000 npouaso~H
TeJibHOCTbiO 1 Mon/ c Ka~a51. 11aylleH MexaHH3M 
B3aHM®eHCTBHSI U,eHTpaJibHOI'O B~liHCJIHTeJI51 CHC
TeM~ C nepu<l>fpHAH~MH MO~YJISIMH Ha yposHe 
npoTOKOJia WHH~ VME H coa~aHo MaTeMaTHlle-

CKOe o6ecnelleHHe ~SI opraHH3aU,HH 3TOI'O B3aH
MO~eHCTBHSI B paMKaX onepau,HOHHOH CHCTeM~ 
VERSADOS. 

2. 113yllaJIHCb HeKOTOp~e HOB~e aJirOpHTM~ 
o6pa6oTKH ~aHH~x. TaK, ~SI ou,eHKH Koop~uHaT 
3KCTpeMyMOB DpHMeHeH liHCJieHH~H BapHaHT 
acHMDTOTHllecKoro MeTo~a JlaDJiaca1391• MeTo~ 
SIBJISieTCSI HHTerpaJibH~M 3KBHBaJieHTOM CTaTB
CTHllecKOI'O MeTo~a sasemeHH~x cpe~HHX. B OTJIH
liHe OT. MeTO~OB ODTHMH3aU,HH HyJieBOI'O, nepBOI'O 
B BTOporo DOp~KOB ~aHH~H MeTO~ MO:KHO npBMe
HSITb TaK:llte ~51 ODTHMH3aU,HH pa3p~BH~X U,eJie
B~X <I>YHKli,HH, OH OCOOeHHO B~COK03<I><I>fKTHBeH B 
Tex CJiyllaSix, Kor~a cTaHJ:{apYH~e npou,e~yp~ on
THMH3a HH He cpa6aT~BaiOT H3-3a DJIOXHX aHaJIH-
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TH'IeCKHX CBOHCTB JJ;eJieBhiX <i>YHKJJ;HH B6JIH3H 3KC
TpeMaJibHhiX TO'IeK. 

ITpose~eHo cpaBHHTeJibHoe TeCTHposaHHe sa
pHaHTOB aJirOpHTMa C nepeMeHHOH MeTpHKOH/40/. 

3. B pa6oTe/4l/ onHcaHa asToMaTH3HposaHHa.s~ 
CHCTeMa KOHTpOJI.51 TpHrrepa ycTaHOBKH f l.fBC, C 
nOMOID;biO KOTOpOH BhlnOJIH.51IOTC.51 3KCnepHMeHThl 
no HCCJie~osaHHIO rHnep~ep. CHcTeMa cocn )HT H3 
TpeX OCHOBHhiX rpynn ~eTeKTOpOB: 
- rpynna A - oT6op ~pa, ~eHTH<i>HKaJJ;H.51 ero 

no 3ap~y, OT6paKOBKa no MHHH-, 
MaJibHOMY speMeHHOMY HH-
repsa.ny Me~y 'laCTHJJ;aMH; 

- rpynna B - TO'IHOe onpe~e.neHHe 3ap~a ~pa
<t>parMeHTa, o6pa3osasmeroc.s~ s 
pe3yJibTaTe B3aHMO~eHCTBH.51 

nepBH'IHOro ~pa C MHWeHbiO; 
- rpynna C - TO'IHoe H3MepeHHe 3ap~a ~pa-

<t>parMeHTa 3a pacnMHhiM 
o6beMOM. 

CHcTeMa nocTpoeHa Ha 6a3e MHKpo3BM 
"3JieKTpoHHKa-60", pa6oTaiOm;eH: Ha JIHHHH C 3BM 
EC-1055, KOTopa.s~ ocy~eCTBJI.51CT onepaTHBHYIO 
o6pa60TKY ~aHHhiX H HX 3anHCb Ha MarHHTHYIO 
JICHTy. 

l.fH<t>OpMaJJ;H.51 C ~eTeKTOpoB, 3anHCaHHa.51 no 
TpHrrepHOMy CHrHaJiy, HCnOJib3YeTC.51 npH aHaJIH3C 
<i>OTOCHHMKOB. 

4. ,ZJ,.n.s~ pacmupeHH.51 KOHTPOJI.51 HH<t>opMa
u:uu, nocrynaiO~eH: co cneKTpoMeTpa "AJib<l>a", 
pa6oTaiOm;ero Ha JIHHHH c MHHH-3BM EC-1010, s 
COCTaB CHCTCMhl BBe~eHa nepcOHaJibHa.51 3BM 
"llpaseu;-16". 3TO n03BOJIHJIO HCnOJih30BaTb 
I13BM B Ka'ICCTBC "HHTeJIJieKTYaJibHOro TepMHHa
Jia" MHHH-3BM. 

Pa3pa6oTaHa cxeMa ~aJibHeH:mero pa3BHTH.51 
cucTeMhl asToMaTH3au;uu cneKTpoMeTpa, y'IHThl
saiO~a.s~ nJiaHupyeMoe yse.nH'ICHHe HHQ>opMau;u
OHHhlx KaHaJIOB C ~eTeKTOpOB ~0 6000, C HCnOJib30-
BaHHCM TpaHCnbiOTepos/42/ 

PA3BHTHE YCKOPHTEJibHO:A BA3bl JIABOPATOPHH 

COBEPIIIEHCTBOBAHME 
M PABOT A CMHXPOq>A30TPOHA 

06ecne'leHa pa6oTa ycKopHTeJI.51 Ha <Pu3H'Ie
CKHH 3KcnepuMeHT H cosepmeHCTBOBaHue cucTeM 
s nJiaHOBOM o6beMe <-4000 q), ITpose~eHhl aKcne
puMeHThl no nepe3axsaTy ny'IKa, no3BOJIHsmue 
HauTH cnoco6 3Ha'IHTeJibHOro yMeHbWCHH.51 no
repb 'laCTHJJ; H TCM CaMhiM nOBhiWeHH.51 a<t><t>eKTHB
HOCTH pa6oThl CHHXpo<Pa30TpOHa B peXHMe COBMe
~eHH.51 6eCCTPYKTYPHOro MeMCHHOro BhiBO~a Ha 
HH3KHX H cpe~HHX 3HeprHSIX C nOBTOpHhiM 3aXBa
TOM ocrasmeH:c.s~ qacTH B noCJie~yiO~ee ycKopeHue 
M.51 3KcnepuMeHTOB npu 6oJiee BhiCOKHX 3Hepru.s~x. 

Be.nucb pa6oThl no pa3BHTHIO HCTO'IHHKOB 
MHOro3ap~Hhlx uoHos. Co3~aH HOBhiH HOHH3aTop 
KPMOH-2M ~JISI noJiyqeHHSI so~opo~ono~o6Hhlx 
HOHOB T.siXeJihiX 3JieMeHTOB. B 3TOM HOHH3aTOpe 
noJiylJeH 3JieKTpoHHhiH ny'IOK C 3HeprHeH 100 K3B • 
.l13roTOBJieHa CHCTeMa H3MepeHH.51 3MHTTaHCa nyq
Ka Ha BhiXO~e Jia3CpHOro HCTOlJHHKa. 

I1 pose~eHhl yTO'IHeHHhle pac'ICThl ycKop.sno

m;ux CTPYKTYP H KOHCTPYKTopcKaSI ~popa6oTKa 
~Byx ycKopHTeJibHhiX ceKu;HH: (THna Mbsapeu;a), 
npCMOXCH H paCClJHTaH npe~yCKOpHTeJib HOBOro 
THna, OCHOBaHHhiH Ha nepeMeHHO-<Pa30BOH <t>oKy
CHpOBKC. BhlnOJIHeH p~ pa6oT no no~roTOBKe K 
npoeKTHposaHHIO 6ycTepa HYKJIOTpoHa. 

B 1990 ro~y Ha <PH3H'IeCKHH 3KcnepHMeHT yc
KOPHTeJibHhiH KOMnJieKC CHHXpo<Pa30TpOHa OTpa-
60TaJI 3280 'laCOB, H3 KOTOphiX 25% - B pCXHMC 
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yCKOpCHHSI npOTOHOB, 18% - UOJI.51pH30BaHHhiX 
~eHTpOHOB H OOJICe 40% OO~ero BpeMeHH- B pe
XHMC ycKopeHH.51 ~ep (d, He, C, Li, F, 0, Mg). 
Becb cneKTP nylfKOB, HMeiOm;uH:cSI s HacTOSI~ee 
BpCMSI Ha YCKOpHTeJibHOM KOMnJieKCe CHHXpo<Pa-
30TpOHa, aKTHBHO HCnOJib3YCTC.51 <i>H3HKaMH-nO
Tpe6HTeJI.51MH H3 6oJiee IJCM 100 HaylJHhiX opraHH-
3aJJ;HH cTpaH-y'laCTHHU: H HeyqacTHHU: OM.siM. B 
npome~meM ro~y Ha nyqKax CHHxpo<Pa3oTpoHa 
o6Jiyqanocb 20 <PH3H'IeCKHx ycTaHosoK. YHHKaJib
HhiMH npo~OJIXaiOT OCTaBaTbCSI ny'IKH UOJIS1pH30-
BaHHhiX ~CHTpOHOB (BCKTOpHO H TCH30pHO) CHHX
po<t>a30TpOHa. KoMnJieKc ycTpoH:cTB, co3~aHHhiX s 
CB.513H C nporpaMMOH pa3BHTHSI nOJI.51pH30BaHHhiX 
HCCJI~OBaHHH B JIB3, OnHCaH B paooTC/43/. 

C03,llAHI1E HYKJIOTPOHA 

B ~eKa6pe 1990 r. Ha'laT MOHTax Mo~yJieH: 
MarHHTHOH CHCTeMhl HYKJIOTpOHa B TOHHeJIC. 3TO
MY 3Tany B C03~aHHH HOBOro CBepxnpOBO~SIID;Cro 
yCKOpHTeJISI peJISITHBHCTCKHX ~ep npe~WCCTBOBaJI 
KOMnJieKC CTetmOBhiX HCnhiTaHHH ~HUOJibHhiX, 

KBMpynoJibHhiX H MYJibTHnOJibHhiX KoppeKTHpy
IO~Hx MarHHTOB B pa60lJHX yCJIOBHSIX, Onpe~e.ne
HHC OCHOBHhiX xapaKTepHCTHK MarHHTHhiX UOJICH 
B Ka~OM H3 HHX C TOIJHOCTblO Ha ypOBHe 10-4, OU
THMH3aJJ;HSI paCCTaHOBKH MarHHTOB Ha OCHOBaHHH 
~aHHhlx MarHHTHhiX H3MepeHHH. BhiJIH 3asepmeHhl 
TaKXC OCHOBHhle HCnhiTaHHSI 3JICMCHTOB CHCTCMhl 



38JI ynpaBJieHHll yCKOpHTeJibHbiM KOMWieKCOM CHHXpOciJ&30TpOH&. Ha 3B~HeM WI&He - KOHCOJIH ynpaBJieHHII H KOHTpOJill CHCTeMa

MH HYJCJIOYpOHB B CTMHH MOHTBlKB H HBJIB~KH 

• 
MOHTBlK MBI'HHTHOH CHCTeMbl HYKJIOTpOHB B TOHHeJie 
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KaHan HHJKe~HH ny•nca OT .nHueAHOI'O yCKOpHTe.nll JIY-20 B H)'UOTpOH 
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BB(),ll;a ny11K8 H3 Tp8KT8 HH)KeKD;HH Ha op6HTY HyK

JIOTpoHa, ycTpOHCTB ~HarHOCTHKH ny11K8. 

K KOHI.J;Y ro~y B TOHHeJie 6hiJIO CMOHTHpOB8HO 

6oJiee ~BYX ~eC.HTKOB MO~yJieH, npOBe~eHa HX IOC

THpOBKa C TO'IHOCTbiO -0, 1 MM. 

KpynHblM 3TanoM B coa~aHHH KpuoreHHOH cH

CTeMbl HYKJIOTpoHa .HBHJiaCb HaJI~Ka BTopoH: ycTa

HOBKH~JI.H 0)KH)KeHH.51 reJIHSl MOIIUIOCTbiO 1600 BT. 

B 6Jm~H:mee BpeM.H ycHJIH.H Jla6opaTopHH 6y

~YT KOHI.J;eHTpHpOB8TbC.51 Ha nOJIHOM 38BepmeHHH 

MOHT8)K8 nepBOro KB~paHTa yCKOpHTeJISl H ero 

HaJI~Ke. Ony6JIHKOBaH pSI~ pa6oT, CB.H3aHHblX c 

paapaOOTKOH H C03,A8HHeM OT~eJibHblX CHCTeM 

HYKJIOTpoHa. Cpe~u HHx: "CucTeMa KpuoreHHoro 

o6ecne11eHH.H HYKJIOTpoHa"/441, "PeayJibT8Tbl uc

nblTaHHH roJIOBHOro o6paau;a reJIHeBOro BHHTOBOro 

KOMnpeccopHoro arperaTa "KacK~-80/25"/451, 

llPHKJIA)J.HbiE HCCJIE)J.OBAHHE 

KoopiJuHamHble iJeme~emopbl. Co:maH ~eTeKTOP 
"Ha00pa)KeHHH

11 
Me,!VIeHHblX HeHTpOHOB Ha OCHOBe 

MHOronpoBOJIO'IHOH KaMepbl, 38nOJIH.51eMOH raao

BOH cMeChiO 3He H nponaHa no~ ~aBJieHHeM ~o 
4 8TM ,!VI.51 H3ylfeHH.51 MaJIOyrJIOBOrO paCCeSIHHSI 

HeHTpoHOB B HHTepBaJie yrJIOB ~0 5•/51/. lJ:~BCTBH
TeJibH8.51 nJIO~~b ~eTeKTOpa 256x128 MM • IlpH

OOp pa60TaeT Ha JIHHHH c KOMnbiOTepoM AT-286. 

Pa6oTa BblnOJIHSlJiaCh B coTpy~HHlfeCTBe co 

cneu;HaJIHCT8MH <1>11AH (MOCKBa) H fHI111M 

(Ilpara) • .D,eTeKTOp ycnemHO HCnblT8H Ha ny11Ke 

HeHTpOHOB peaKTOpa 11BP-2 JIH<D 0115111. Ilpo

CTpaHCTBeHHOe paapemeHHe OK83aJIOCb Ha ypoBHe 

2,6 MM, 3qxpeKTHBHOCTb perHCTpaD;HH HeHTpoHOB 

-80% (/• 6 ~) npH BblCOKOH CTeneHH O~HOpo~HO
CTH 3Q><PeKTHBHOCTH no liYBCTBHTeJibHOH nJIO~a

~. Ilpu6op c yKaaaHHblMH napaMeTpaMH coa~aH s 

CTpaHax-yqacTHHu;ax 0115111 snepsble. Ero npH

MeHeHHe ~acT B03MO)KHOCTb s ~ec.HTKH paa ysenH

lfHTb CKOpOCTb Ha6opa 3KCnepHMeHTaJibHhlX ~aH
HblX. 

Hcc.lleiJoeaHust 6blCOIComeMnepamypHblX ceepx
npoooiJHUIC06. IlOK838HO, liTO 06JiylfeHHe peJISITH-
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JIABOPATOPI15I 
5IAE.PHhiX OPOBJIEM 

Hay11Ha11 nporpaMMa Jla6opaTopHH s 1990 ro
Jl.Y OnpeJJ..eJUl/IaCb 3aJJ..a'laMH no npoBe)leHHIO 3KCne

pHMeHTaJibHbiX HCCJie)lOB3HHH B OMaCTH !f>H3HKH 

3JieMeHTapHb1X 'laCTHIJ, H aTOMHOro j(Jl.pa Ha 6a30-

Bb1X ycTaHOBKax 0115111, ycKopHTeJI51X 11Cl)B3 H 

IJ:EPHa, pa3pa6oTKe !f>H3HlleCKOro OOocHOBaHH51 H 

3CKH3HOro npoeKTa KOMDJieKCa HaKOnHTeJieH 

HOHOB, 3JieKTpoHOB H n03HTpoHOB, yqaCTHIO B pa3-

paOOTKe COBMeCTHO C 11Cl)B3 OTJl.eJibHbiX Y3.1IOB 

YHK H n()Jl.roTOBKe nepsooqepeJJ..HbiX 3KcnepHMeH

TOB Ha HeM, nposeJJ..eHHIO pa6oT s o6JiaCTH npu

KJlaJJ..HbiX HCCJieJJ..OBaHHH. 

BbiDOJIHeHHbiH 60JihmoH: o6beM Hay'IHO-HcCJie

Jl.OBaTeJibCKHX H MeTOJl.H'IeCKHX pa6oT n03BOJIHJI 

nOJiy'IHTb no KaQoMy H3 HanpasJieHHH P51Jl. sa.JK

HbiX 3KCnepHMeHTaJibHbiX pe3yJibTaTOB. 

Ha ycKopHTeJie LEP s U:EPHe ycnemHo aany

IIJ,eHa ycTaHOBKa .IJ:EJIC1)11, llepBbiH 6oJibWOH ce

aHC npoJJ..eMOHCTpHpoBaJI HaJJ..e.lKHYIO pa6oTy BCeX 

)leTeKTOpoB, BKJIIO'Ia51 C03Jl.aHHbiH C y'laCTHeM CO

TPYJl.HHKOB JI51ll aJJ..poHHbiH KanopHMeTp. 

B aKcnepHMeHTax Ha ycKopHTeJie Y -70 s 

11Cl)B3 snepsble ocyiiJ.eCTBJieHo Ha6JIIOJJ..eHHe a!f>
!f>eKTa KYJIOHOBCKoro saaHMo~eAcTBH51 11'+11'- -Me-

30HOB Ha ycTaHOBKe "ll03HTpOHHH", npOBe)leHO 

HCCJICJl.OBaHHC Jl.BaQbl Jl.H!f>!f>epeHIJ,HaJibHbiX CC'Ie

HHH o6pa3osaHH51 K 0-Me30HOB s peaKIJ.H51X saaH

MOJJ..eit:cTBH51 K+ -MeaoHOB c 51Jl.paMH Be, Cu H Pb Ha 

yCTaHOBKe "funepoH", o6Hapy.lKeHo aHOMaJibHOe 

pOQCHHe Jl.HMIOOHOB B 06JiaCTH Mace 

0,28+0,35 faB/ c2 B 'II' -C-B3aHMOJJ..eHCTBH5IX npH 

38 faB/c, yCTaHOBJICHa BCpXH5151 rpaHHIJ,a Ha cy

IIJ,eCTBOBaHHe Jl.H6apHOHa B 'll'±cf H Jl.ByxnpOTOHHOH 

MOJJ..e pacnaJJ..a Ha ycTaHosKe Cl1rMA- ASIKC s 
'II'-A-B3aHMOJl.eHCTBH51X npH 40 raB/c. 

lliHpoKHH Kpyr 3KCnepHMCHTaJibHbiX HCCJie)lo

BaHHH nposeJJ..eH Ha !f>a3oTpoHe 0115111. Ha KOMn

JieKce 51CHAllll-2 npoJJ..OJI.lKeHO H3Y11CHHC CBOHCTB 

KOpoTKO.lKHBYIIJ.HX H30TOnOB peJJ..K03eMeJibHOH o6-

JiaCTH: TYJIH51, HTTep6H51 H JIIOTeiJ.H51, no nporpaM

Me HCCJICJl.OBaHHH MIO-KaTaJIH3a H3MepeHbl napa

MeTpbl npou.ecca nepeaap51Jl.KH dj.L-aTOMOB Ha 

Qpax 4He, aasepmeHa o6pa6oTKa JJ..aHHbiX H onpe

Jl.eJICHbl sepXH5151 rpaHHIJ,a OTHOCHTeJibHOH Bep05IT

HOCTH pacnaJJ..a j.L..., 3e H OIJ,eHKa OTHOCHTe.llbHOH Be-

p05ITHOCTH paCnaJJ..a 'II'..., 3ev, j.LSR-MeTOJl.OM HCCJie

Jl.OBaHbl csoH:cTsa KPHOKPHCTa.nJIOB aaoTa H OKHCH 

yrJiepo)la . 

llpo.D.OJI.lKeHbl pa60Tbl no COBepmeHCTBOBaHHIO 

CHCTeM !f>aaOTpoHa 0115111. CnpoeKTHposaH 3JieKT

pocTaTH'IecKHH )le4>JieKTOp H paapa6oTaHa roJIOB-
• Ha51 CeKIJ,HB CHCTeMbl BbiBO)la ny'IKa, C nOMOIIJ,biO 

mHpOKOy roJibHOH Mai'HHTHOH JIHH3bl npH6JIH3H

TeJibHO B 10 pa3 YBeJIH'IeHa HHTeHCHBHOCTb BTO

pH'IHbiX nHOHHbiX H MIOOHHbiX ny'IKOB. 

AKTHBHO BeJIHCb pa60Tbl no COBepmeHCTBOBa

HHIO )leHCTBYIOIIJ.HX ycTaHOBOK "ll03HTpOHHH -

Jl.HMeaoaTOMbl", "fHnepoH", Cl1fMA- A51KC Ha 

Y -70 H n O)li'OTOBKe K npose)leHHIO 3KCnepHMeHTOB 

"HeDTyH" H MIIC Ha YHK. 

BHOBb c03)laHHbiMH s cepeJJ..HHe ro)la pa6o'IHMH 

rpynnaMH npo)leJiaHa 6oJihma51 pa6oTa, CB513aHHa51 

C npopa60TKOH !f>H3H'IeCKOro H TeXHHK0-3KOHOMH

'IecKOro 00ocHOBaHH51 npOeKTOB HaKOnHTeJI51 3JieK

TpoHOB H n03HTpOHOB (CT-!f>a6pHKH), Jl.eTeKTOpa 

)lJISI Hero H pa3pa60TKOH nporpaMM HCCJieJJ..OBaHHH 

Ha CT-!f>a6pHKe H HaKOnHTeJie HOHOB. 

11HTepecHble peayJibTaTbl noJiy'leHbl no Hayq

Ho-npHKJIMHOH TeMaTHKe B 06JiaCTH HCnOJib30Ba

HH51 ny'IKOB aap51.lKeHHbiX 11aCTHU. s 6HoJiorH~e
CKHX HCCJie)lOBaHH5IX H )l.1151 PaJJ..HOTepanHH Ha 

M~HK0-6HOJIOI'H'IeCKOM KOMDJieKCe. 

Pacm HpHJIHCb MeQyHapOJl.Hble KOHTaKTbl H 

COTPYllHH'IeCTBO cneu,HaJIHCTOB JI51ll c 3anaJJ..HOes

poneit:cKHMH H aMepHKaHCKHMH Hay'IHbiMH IJ,eHT

paMH. 3a epmeHbl pa6oTbl no MOHTa.JKy raMMa-Ka

JiopHMeTpa H ycnemHo ocyiiJ.eCTBJieH aanycK 

ycTaHOBKH OBEJII1KC Ha HaKonHTeJie aHTHnpo

TOHOB LEAR s U:EPHe, Jl.JISI cosMeCTHOro aKcnepH
MeHTa no noHcKy nepexo)los MIOOHHH-aHTHMIOO

HHH se.!lyTC51 pa6oTbl no cosepmeHCTBOBaHHIO 

cucTeMbl perHcTpau,HH ycTaHOBKH SINDRUM 

(PSI), Ha'laT COBMeCTHbiH 3KCnepHMeHT no nOHCKy 

pe)lKHX pacna)lOB ~-Me30Ha Ha YCKOpHTeJie 

SATUR E <CNRS>, se)leTCR no)lroTOBKa 3KCne

pHMeHTa Ha HaKODHTeJibHOM KOJibiJ,e npOTOHOB 

COSY <J ulich), Ha cneKTpoMeTpax KOMDJieKca 

"MIO-cnuH" BMecTe co cneu,HaJIHCTaMH H3 PSI H 

Cl)H IICAH nposot~:5ITCSI HCCJie)losaHH51 csoit:cTs Bbi

COKOTeMn epaTypHbiX CBepxnpOBO)lHHKOB. 
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HCCJIEAOBAHIUI no «DH3HKE 3JIEMEHT APHbiX qACTHU. 

Co speMeHH ycnemHoro 3anycKa s asrycTe 

1989 ro,Aa Ha yCTaHOBKe lJ.EJIC!»H 3aperHCTpHpoBa

HO OKOJJO 137000 CJiy'laeB a,ApoHHOrO paCn a,Aa z0-
6030HOB. Bee 3a,AeiicTsosaHHhle s ycTaHOBKe .lle

TeKTOphl, BKJIJO'la.ll C03.1laHHhlii cosMeCTHo c OH.siH 

a,ApoHHhlii KaJIOPHMeTp, pa6oTa..1H Ha.Ael!CHO. AHa

JIH3 BeJIH'lHHhl nonepe'lHOro ce'leHHR pol!C.IleHH.Il 

z0-6o30Ha B 3aBHCHMOCTH OT 3HeprHH n poH3BQ

.IlHJIC.Il C DOMOUJ;biO nporpaMM, pa3pa6oTaHHhiX B 

JIT<l> H JI.sJn, KaK B a,ApoHHOM, TaK H BO BCeX TpeX 

JieDTOHHhiX MO.IlaX pacna,Aa, CM. pHC.l. 8 pe3yJihTa

Te C BhiCOKOii TO'lHOCTbiO H3MepeHhl/l/ OCHOBHhle 

napaMeTphl z0-6o3oHa. 

8 XO.Ile DOHCKOB HeiiTpaJibHOro XHrrc-6030Ha, 

npe.llcKa3hiBaeMoro MHHHMaJibHOii sepcHeii CTaH

.IlapTHOii MO.IleJIH, Ha 95-npou.eHTHOM y po&He .llO

CTOBepHOCTH HCKJIJO'leHhl 3Ha'leHH.Il MCli1hiX MaCC 

B .llHana30He OT 210 M38 .!10 14 f38/2/ H yCTaHOB

JieH HH)KHHH npe,!leJI .llJISI 60.1bWHX Mace: 

mH ~ 34 f3B131. 

B 3KcnepHMeHTe Ha ycTaHOBKe "no3HTPOHH8" 

snepshle ocym;ecrBJieHo HaMJO.IleHHe H HCC.1e.llo

saHHe 34><PeKTa KYJIOHOBCKoro B3aHMO.IleHcTBHSI s 

CHCTeMe 11'+11' - -Me30HOB, reHepHpOBaHHhiX B (p, 
Ta)-B3aHMO.IlencTBH.IIX npu 3HeprHH npoTOHOB 

70 f38/ 41 . nuoHhl C HMDYJibCOM OT 0,8 .llO 

2 ,4 f38/C.!leTeKTHpOBaJIHCb DO.!l yrJIOM 8,4" K nyq

KY s TenecHOM yrJie 4x1o-s cp. H3MepeHa .llBYX'la

CTH'IHaSI KOppeJISil.I,HSI DHOHOB B 3aBHCHMOCTH OT HX 

OTHOCHTeJibHOro HMDYJibCa Q B CHCTeMe U.eHTpa 

Mace 11' + 11' - -naphl s paHee Hen3y'leHHOii o6JiacTH 

q < 40 M3B/c. Ha6JIJO.AaeMhiH npu yMeHhmeHHH q 
HH)Ke 10 M38/ C 6hiCTphiH poeT KOppeJI.IIU.HOHHOH 

<l>YHKU.HH Ka'leCTBeHHO COOTBeTCTByeT KY~OHOB

CKOMY <t>aKTOpy, nOJJy'laeMOMy H3 pemeHH.Il ypaB

HeHH.Il lllpe.!lHHrepa. noJiy'leHHhle 3KCnepHMeH

TaJibHhle ,!laHHhle xopomo ODHChiBaJOTC.Il 

<PopMyJIOH Caxaposa. no o6pa6oTaHHhiM .llaHHhiM 

~eHTH<PHU.HPOBaHO (49 ±15) 11'+11'--nap , KOTOpble 

HHTepnpeTHpyJOTCSI KaK naphl OT pa3Ba..1a aTOMOB, 

o6 + -pa30BaHHbiX 11' - H 11' -Me30HaMH (A~;r ) . 

Ha ycTaHOBKe "funepoH" H3MepeHb1 .llBaliC.Ilbl 

.!lH<P<PepeHU.HaJI~Hhle Ce'leHHSI o6pa30Ba HHR x.fJ- H 

K*0-Me30HOB Ha Jl.llpax s peaKU.HH JC" +A ... K!J, 
K*0(892) +X npH 3Hepruu 11,2 f38/ c (A • Be, Cu, 

Pb) B o6JiaCTH q,parMeHTaU.HH ny'IKa/S,6/. no .. 1y

'leHhl napaMeTpH'leCKHe ODHCaHHSI Ce'leHHH, HC

CJie,!lOBaHa 3aBHCHMOCTb napaMeTpOB OT npO.zl0,1b

HOrO H nonepe'lHOro HMny .. 1bCOB H aTOMHOro Beca 

MHmeHH. noKa3aHO, 'ITO JIYH.IlCKaSI FRITIOF MO

,!leJib He ODHChiBaeT D0.1y'leHHhle 3KCnep HMeHTa..1b

Hhle .!laHHhle. 

HHsapHaHTHhle ce'leHHSI F( X) npou eccos HHK

JIJ03HBHOro o6pa3osaHHSI K*0<892>- u x.fJ-Me30HOB 
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PHc . I . Ce'ICHHII o6paaoaaHHll BAPOHOa H JienroHoa (e,,,, r) a 

e + e ~ ·B38HMOACRCTBHIIX K8K ciJyHKJ.IHH Vsa o6JI&CTH z0 -nH

K8 . CnnowHble JIHHHH - peaym.rar 4-napaMerpH'ICCKoro cPH
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PHc. 2. PeJy.1bT8T cPHra 3KcnepHMCHT8JibHbiX :~aHHbiX no pac

na;zy K+.,.. ,,o/!+1' npH JIHHCilHOR nap8!oiCTpH38UHH (K03CilcPH

UHCHT A +) cPoPMcPaKTOp8 a 38aHCHMOCTH OT i 
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PHc. 3. Cneup Mace MJOOHHbiX nap: a .- Mllf-4 < Mill/' • XF > 0,4 (cnnowH&II JIHHHII - npeACKa:JilHHe MOAeJIH .IJ.peJI./Ia- .siHa); 

6 -XF~ 0,5 

B x+ A-B3aHMO~eHCTBH.51X OnHCaHhl C HCnOJib30Ba

HHeM KBapK-rJIIOOHHOii MO~eJIH, Y'IHThiBaiO~eii 

3<l><t>eKThl 3KpaHHpoBaHH.51 ~BeTa H ~HHhl 4>opMH

pOBaHH.51. 

l.fCCJI~OBaHa 3aBHCHMOCTb <t>opM<t>aKTOpa OT 

ne~aHHOro HMDYJibca ~JI.sr pacn~a K+ .... 
Tt0e+vf71. 06hi'IHa.sr JIHHeiiHa.sr napaMeTpaaa~H.sr 

(pHc.2) 

npHBO~HT K BeJIH'IHHe ~- 0,0284 ± 0,0027 cTa'I-t 

0,0020CHCT.• COBn~aiO~eH C MHpoBOH Cpe~HeH 
~- 0,0280 ± 0,004. B 3KcnepaMeHre nOJiy'leHhl 

TaKJKe HaH60Jiee TO'IHhle H3 HMeiOID;HXC.51 Cero~H.51 
O~eHOK CKaJI.51pHOro H TeH30pHOro 4>opM<t>aKTOpOB 

Ha OCHOBe aHaJIH3a pacnpe~eJieHH.51 Jl.aJIHT~a 
(norpemHOCTH CTaTHCTH'IeCKHe): 

111 (O) = o o7o+0•015 H t 11 (O) = o sJ+o.os 
S + ' -0,014 T + ' -0,09' 

Jl.aHHhiH pe3yJibTaT BhiXO~HT 3a paMKH npHH.51TOH 

V-A reopHH, npH 3TOM He o6HapyxHsaeTc.sr 

O'leB~HOro HCTO'IHHKa OWHOO~, KOTOphle MOrJIH 

6111 H3MeHHTb nOJiy'leHHhiH pe3yJibTaT (OOpaTHTb B 

HYJib/s H 1m>• B 'laCTHOCTH, .BhlnOJIHeHHhiH pac11eT 

p~aa~HOHHhiX nonpasoK He MeH.sreT ~eJiaHHhiX 

BhiBO~OB. 

B 3KcnepHMeHTe no H3y'leHHIO peaK~HH Tr-c .... 
11+11- +X npH 38 f3B/c mcm 'IHCJIO H3Me

peHHhiX C06hiTHH Ha nop~OK BeJIH'IHHhl npeBhiCH

JIO CTaTHCTHKY ~pymx 3JieKTpoHHhiX 3KCnepHMeH

TOB, perHCTpHpyiOID;HX JienTOHHhle naphl (npH 

Xp ~ 0,4, M1114 < MJ/y• Pr ~ 1,5 f3B/c) BMecTe c co

nposo~aiOm;HMH HX 3apSIJKeHHhiMH 'laCTH~aMH H 

-y-KBaHTa H. Onpe~eneHo ce'leHHe o6pa3osaHH.51 

MIOOHHhiX nap: 0" • 426 ±50 H6/HyKJI., H ~.51 Mace 

~'!' < 0 ,6 f3B/c
2 

- 0"'"" 227 ± 30 H6/HyKJI. (Xp> 
0,4). Pe3y JibTHpyiOm;HH: cneKTP Mace 11 + 11- -nap 

npHse~eH Ha pHc.3a. llp.srMoe Ha6JIIO~eHHe pacna

~os pe3oHaHcos 'Tl -+1111'Y· 'Tl' ... 1111'Y B cneKTpe Ma~c 

1111 'Y H p-+ J.LI1 B CneKTpe MaCC 1111 n03BOJIHJIO 3a

KJIIO'IHTb, 'ITO H3BeCTHhle pe30HaHChl 'T], W, 'T] , p .51B

J1.5110TC.51 ~OMHHHpyiOID;HM HCTO'IHHKOM ~HMIOOHOB 

Manon Macchi (0,2 < M 1114 < 0,6 f3B/c2). BKJI~ 6o
nee T.51JKeJihiX pe30HaHCOB (aj(l320) -+ Tf± 11 + 11- H 

~p.) COCTaBJI.SieT 3!E 10%. lloJiy'leHa BepXH.SI.51 

rpaHH~a Ce'leHH.SI aHOMaJibHOrO po~eHH.SI MIOOH

HhiX nap: (aaHiaM < 0 6) < 0,3, Ha ypoBHe 
1111 ' 

~ocTosepHOCTH 90%. Pe3yJibTaT He no~Tsep~aeT 
BhiBO~OB npe~~ym;HX 3KCnepHMeHTOB 

((aaH/aM < 0 6) = 0,36±0,12). 
1111 • 

O~HaK s o6nacTH Mace M
111

, == 3m
1
, 

(0,28+0,35 f3B/ c
2, pHc.36) c X F < 0,5 o6Hapyxe

HO aHOMaJibHOe pox~eHHe ~HMIOOHOB (38 ± 10 C0-

6hiTHH) , KOTOpoe HeB03MOJKHO 06b.SICHHTb C no

MOID;biO pacn~OB H3BeCTHhiX pe30HaHCOB H 

sHyTpeHHen KOHBepcHen BHPTYaJibHhiX <t>oToHos, 

po~eHHhiX B Hepe3oHaHCHhlx npo~eccax (qq .... -y •, 
qq .... -y • g H ~p.)/81 . Ce11eHae aHOMaJibHOro po~e
HH.SI, KOTOp Oe HMeeT nHKOBhiH xapaKTep, O~eHe
HO KaK 0" - 17 ± 5 H6/HyKJI. H COOTBeTCTByeT 

-10-6 • a eynp . • llpHpo~a Ha6niO~aeMoro 3<P<t>eK

Ta HenOHSITHa, TaK KaK cym;eCTByiOm;He TepMO

~HHaMH'IeCKHe H KBapKOBhle MO~eJIH npe~CKa-

3hiBaiOT DJiaBHoe nose~eHHe cneKTpa Mace. ·a 
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PHc . 4 . Orp&HH'IeHHII H& napaMeTpw OCUHJIJIIIUHH ·~~ -<+~'r : 

CllJIOWH&II JJHHHII - A&HHwA :ncnepHMeHT I wTpHXoaall - A&H
Hwe 3JtcnepHMeHT& E-531 I wTpHXnyHKTHpH&II- pe3yJJbT&Tbl, 
DOJJy'leHHble H& 15-4JyTOBOA ny3blpbKOBOA K&Mepe <J>HAJI 

.. 
3KcnepHMeHTe CHfMA-A.SIKC, npoBO.IlHMOM co

BMeCTHO H<I>B3, OH.Sm, H<I> AH rpCCP, HHcl>H 

(MHJiaH) , 6biJIH H3MepeHhl HHKJII03HBHhle Cet~.e
HHSI o6paaosaHHSI KYMYJUITHBHhiX npoTouos B 

1r-A-, K A-, pA-sJaHMO.IleilcTBHSIX <A- Be, AI, Cu, 

Pb) npH HMnyJI&ee 40 f3B/ C B HHTepsaJie yrJIOB 

150+ 165" H .llH3n330He H3MeHeHHil HX KHHeTH'Ie

CKHX 3HeprHH 0, 1+0,3 f3B. 06uapy:llteHO, 'ITO OT

HOmeHHSI HHB3pH3HTHhiX Cet~eHHH .llJiil pa3JIH'IHhiX 

THDOB nyt~KOBhiX '13CTHU. He 33BHCSIT OT BeJIH'IHHhl 

KHHeTH'IecKOH 3HeprHH H THna Sl.llpal9/: 

</K-/fJl-> = 0,87±0,0JCTIT.±0,0JCHC;.' 

<f- // - >=1,82±0,10 ±0,05 . p Jl CT&T. CHCT. 

3asepmeHa o6paOOTKa CT3THCTH'IeCKOH HH

¢lopM3U.HH, Ha6paHHOH B 3KCnepHMeHTe no no

HCKY .aH6apHOHOB c pa3.1leJieHHhiM u.seToM, npe.a-

CKa3hiB3eMhiX B MO.IleJIH U.BeTHhiX CTpyH. Y CT3HOB

JieHa sepxusrsr rpaHHU.a Ha cymecTBosauHe .llH6a

PHOHa B .llHana30He Mace 2,3+4, 1 f3B/ c2 B 1T ± d H 

.llByxnpOTOHHOH MO.Ile pacna.aa, B t~aCTHOCTH, .llJISI 

1T -Be-B3aHMO.IleHCTBHSI OHa COCTaBJisreT 0,5+ 12' MK6 

B 3aBHCHMOCTH OT MO.Ilhl pacna.aa, MaCChi H mHpH
Hhl pe30HaHCa/lO,ll/. 

06pa6oTaHhl pe3yJI&TaThl beam-dump 3Kcne

pHMeHTa Ha ycTaHOBKe "HeifTpHHHhiH ,lleTeKTOp" 

no nOHCKy "MrHOBeHHhiX" HeHTpHHO OT pacna.aa 

0113poB3HHhiX t~aCTHU. MeTO.IlOM nOJIHOI'O nOrJIOIUe

HHSI npOTOHHOI'O nyt~Ka C nepBH'IHOH 3HeprHeH 

70 f3B. YTot~HeHHe ¢loHOBhiX npou.eccos H 6oJiee 

.lleTaJibHoe HX MO.IleJIHpoBaHHe n03BOJIHJIH nOJiy

'IHTb CaMyiO HH3KYIO sepXHIOIO rpaHHU.Y Cet~eHHSI 

o6pa30BaHHSI Ot~aposaHHhiX 'laCTHU. npH B3aHM0-

.IleHCTBHH nporouos c 3HeprHeif 70 f3B c HYKJIOHa
MH/121: 

a charm~ 2,6 MK6apH I HYKJIOH. 

llOKa3aHa B03MO:lKHOCTb DOJiyt~eHHSI orpaHH

t~eHHH Ha Macey JierxHx 6oJouos XHrrca s beam

dump 3KcnepHMeHTe H o6pa6oTaHhl .aaHHhle c 

U.eJibiO DOHCKa JierKHX HeHTpaJibHhiX 6030HOB 

XHrrca, o6pa3osaHHhlx s npoToH-SI.IlepHhiX B3aH

MO.IleHCTBHSIX npH 3HeprHH 70 f3B (Ha MHmeHb H3 

:lKeJieJa 6biJio c6pomeuo 1,1x1018 npoTOHOB). AHa

JIH3 .llaHHhiX npOBO.IlHJICSI no .llBYM KaHaJiaM pacna

.aa: H 0 _,e+ e- H H 0 ... "f"f, KOTOphle .llOJI:lKHhl 6h1Tb Ja

perHcTpHposaHhl B "HeifTpHHHOM ,lleTeKTOpe" KaK 

H30JIHpoB3HHhle 3JieKTpOMarHHTHhle JIHBHH CO 

cpe.aHeil 3HeprHeH -15 f3B 6e3 a.apouHoro conpo

BOQeHH'sl. B paMKax CTaH.IlapTHOH su2LxUI-MO

.IleJIH Ha 95-npou.eHTHOM ypOBHe .llOCTOBepHOCTH 

3KCnepHMeHT HCKJIIO'IaeT cymecTBOBaHHe 6030HOB 

XHrrca s HHrepsane Mace oT 1 .ao 80 M3B' 131. 

llOJiyt~eHhl OrpaHH'IeHHlil Ha napaMeTphl v11 ... vr 
OCU.HJIJISIU.HH s rH6pH.IlHOM 3KcnepHMeHTe E-
564/141 (pHC.4): 

~2 < 2,7 3B2 H sin2<28) < 6,0x1o-2 (90% CL> . 

Bo3MO:lKHOCTb npsrMoro Ha6JIIO.IleHHsr pacna.aos T

Jienrouos B 3MYJibCHOHHOM sepmHHHOM .lleTeKTOpe 

D03BOJIHJ13 3H3'1HTeJibHO DOBhiCHTb DO cpaBHeHHIO 

C ny3hlpbKOBhiMH K3Mep3MH t~yBCTBHTeJibHOCTb 

3KCnepHMeHTa K napaMeTpaM OCU.HJIJISIU,HH. 

HCCJIE~OBAHHSI DO CI>H3HKE HH3KHX H llPOME)f(YTQqHbiX 3HEPfH:R 

llpose,lleHa OKOH'IaTeJibHaSI o6pa60TKa ,llaH

HhiX, nOJiyt~eHHhiX B 3KCDepHMeHTe DO HCCJie.ao

BaHHIO J)e.llKHX paCDa,llOB nHOHOB H MIOOHOB C 
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noMom&IO ycraHOBKH APEC. Onpe.aeneHa sepx

HliiSI rpaHHU,a OTHOCHTeJibHOH sepOSITHOCTH racna
.lla ~ -+ 3e Ha yposHe .llOCTOBepHOCTH 90% /! 5 : 



R .... 
3 

< 3,6xlo-11 , 
I' e -

'ITO yJiy'lmaeT ~eJiaHHYIO paHee B .IJ.y6He 

OIJ,eHKY B -50 pa3 H 11BJI11eTC11 BTOphiM no 

TO'IHOCTH H3BeCTHhiM cero~H11 pe3yJibTaTOM. 

HabeHo 7 CJiy11aes pacnMa 'II'+-+ e +vee+ e-, 

o6yCJIOBJieHHOro 3JieKTpOCJia6hiMH B3aHMO~eHCT
BH11MH; nOJiy'leHHa11 OTHOCHTeJibHa11 Bepo11THOCTb 

paCnMa 'II' -+ evee B perHCTpHpyeMOH KHHeMaTH'Ie

CKOH o6JiacTH cocTaBJI11eT Rx• 1,6xl0-9 H Haxo

~11 B COrJiaCHH C TeopeTH'IeCKOH OIJ,eHKOH. 

Paapa6oTaHa HOBa11 MeTo~HKa H3~'1eHHR 
CnHH-HeHTpHHHhiX yrJIOBhiX KOppeJI11IJ,HH/ 61 , OC

HOBaHHa11 Ha H3MepeHHH ~OnJiepoBCKOro C~BHra 

-y-H3Jly'leHH11, Bhl3hiBaeMOro aHH30TponHhiM HCny

CKaHHeM HeifTpHHO npH paCnMe nOJI11pH30BaH

HhiX ~ep. llposepKa MeTo~HKH Ha ~pax 56Co 
(pHC.5), nOJI11pH30BaHHhiX MarHHTHhiM nOJieM npH 

csepxHH3KOH TeMnepaType, noKaaana ee pa6o

Tocnoco6HOCTb H B03MO;iKHOCTb HCCJie~OBaTb ~0-
CTaTO'IHO WHpoKHH Kpyr ~ep. llOJiy'leHHOe 3Ha

'leHHe KOppeJI11Il,HOHHOro K03$PHIJ,HeHTa ~11 56Co 
B- -o,83 ± 0,12 xopomo cornacyeTC11 c nOJiy'leH

HhiMH paHee pe3yJibTaTaMH H HMeeT cpaBHHMYIO C 

HHMH TO'IHOCTb, KOTOpa11 B ~aJibHeifmeM MO;~KeT 

6h1Tb 3Ha'IHTeJibHO yny11meHa, TaK KaK ~aHHa11 Me

T<mHKa He HMeeT TeX npHHIJ,HnHaJibHhiX orpaHH'Ie

HHH Ha TO'IHOCTb, KOTOphle npHCYTCTBOBaJIH B 

n~~YIIJ,Hx 3KcnepHMeHTax. KpoMe Toro, no

nyTHO 6hiJI H3MepeH paHee He H3BeCTHhiH 3HaK 

MarHHTHOro MOMeHTa ~pa 56Co, a TaK;~Ke npo~e
MOHCTpHpoBaHa B03MO.;iKHOCTb 3TOH MeTO~HKH ~11 

H3y'leHH11 CBepXTOHKHX B3aHMO~eHCTBHH H B CJiy

qae ~ep co cnHHOM 1 /2, KOTOphle TPMHU.HOHHhi

MH MeTO~aMH (no aCHMMeTpHH -y-H3Jly'leHH11) 

npHHIJ,HnHaJibHO H3y'laTbC11 He MOryT. 

}J HaCT011IIJ,ee BpeM11 Be~eTC11 npopa60TKa 3TOH 

MeTO,ll;HKH ~11 H3MepeHH11 CnHpaJibHOCTH MIOOHHO

ro HeHTpHHO H ~11 H3y'leHH11 6eTa-HeHTpHHHhiX 

KOppeJI11IJ,HH B KOpoTKO;iKHBYIIJ,HX ~pax. 

Ha 3KcnepHMeHTaJibHOM KOMnJieKce Jia6o

paTopHH SICHAnn-21171 npos~eHo 6 ceaHcos Hc

CJI~osaHHA HeHTpOHO~e<PHU.HTHhiX ~ep. 

B HCCJie~osaHH11X a-pacnMa KOPOTKO;~KHBy

IIJ,HX ~e~ JIIOTeiJ,H11 H TYJIHR snepshle o6Hapy;~KeH 
H30TOn 

1 7Yb B OCHOBHOM COCT011HHH (T 1/2 • 9,6 C, 

Ell- 4925 K3B). lloKaaaHo, 'ITO KBaHTOBhle xapaK

repHCTHKH 3TOro COCT011HHR- SI//181• llO~TBep:lK
~eHhl cse~eHHR o pacnMe H30MepoB ~pa 156Lu: 
Tl/2 • 179 MC, E • 5563 K3B H T112 •730 MC, 

Ell • 5449 KaB119Y, H o pacnMe 11~pa 155Lu c 

T 1; 2 - 70 MC. B H3MepeHH11X a-y-cosnMeHHH npH 

pacnMe ~pa 15
4-r'm o6Hapy;~KeHa TOHKa11 CTpyK

TYPa a-cneKTpa - pacnM Ha soa6y~eHHoe cocTo-

11HHe ~oqepHero ~pa 150
Ho1201 (pHc.6). 

llpos~eH nOHCK TOHKOH CTPYKTYPhl a-cneKT

pa 155Tm. YCTaHoBJieH sepxHHH npe~en HHTeHCHB-

PHC. 5. }J;OilJiepOBCKHe C~BHrH y-H:llly'leHHll C :meprHeH 

2598 K3B, C ll31lHHble C aHH30TpOnHbiM '!~CKaHHeM HeHTpH

HO npH pacna~e nOJillpHaosaHHbiX ~~~ep Co (oT~e.n&Hall TO'I

Ka COOTBeTCTByeT pa3HOCTH 3HeprHH y-JIHHHH, H3MepeHHOH 

'no~ yrJiaMH f/> .:. 0' H f/> - 180' K HanpaBJieHHIO DOJillpH3yJO

~ero MarHHTHOro DOJ!ll B Te'leHHe 15 MHH) 

E 

0 
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PHc. 6. 3Kcn epHMeHTBJibHble cneKTpbl ll-'laCTHLI H ay-cosna

~eHHH npH pacna~e ll~pa ,
154Tm, nony'leHH&Ie a H3MepeHHilX 

Ha KOMilJieKc e SICHAllll-2 

HOCTH a-pacnMa 3Toro ~pa Ha soa6y~eHHhle co

CTORHHR 151Ho: 0,05% HHTeHCHBHOCTH a-pacnaAa 
155Tm1211 . 

Ha MHoro~eTeKTOpHoif KoppeJI11U.HOHHOH yc

TaHOBKe M YK H3YllaJIHCb cneKTphl -y-nyqeif H n
coBnMeHHH npH pacna~e H30TOnOB 159yb 
(T1; 2 • 84 C) H 157Yb (T1/2 • 36 c).l13MepeHhl spe

MeHa ;IKH3HH B036y~eHHhiX COCT011H·HH ~OllepHHX 
~ep TYJIH11. Bnepshle nocTpoeHa CJIO;~KHa11 cxeMa 
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~==~~~~~~~~~~~~~------------

YcTaHOBKa «<IA3A A/Ill HCCJleAOBaHHll npo1.1ecca MHOlKeCTBeHHOA 3MHCCHH 1111epHblX cllparMeHTOB Ha ny'IKax penliTHBHCTCKHX 1111ep 

CHHXpocll&30TpOHa JIB3 

pacnoma smea lS9y~22/ H npeAJIO.lKeHa CXeMa pac
na,Aa 157yb'23/. 

B 3KcnepHMeHTax, BhlnOJIHeHHhiX no n porpaM

Me HCCJie~OB3HHH MIO-K3TaJIH33, H3MepeHhl oapa

MeTphl npo~ecca oepe3apsmKH d~J.-aTOMOB Ha sm

pax 4He DpH A3BJieHHH AeiiTepHA-reJIHeBOA CMeCH 

1350 aT./24/. llOJiy'leHhl CKOpoCTb nepexBaTa MIOO

HOB OT d~J.-3TOMOB, H3XOA51ID;HXC51 B OcHOBHOM Co

CT051HHH, K smpaM reJIH51 (2,75 ± 0,22)x10S C-l H 

l'paHH'IHhle O~eHKH Bepo51THOCTH nepe3ap smKH Me-

30aTOMOB AeHTepH51 B B036yJKAeHHOM COCT051HHH. 

B 3KcnepHMeHTe PS-179 Ha HaKonHTeJie LEAR 

(UEPH) B HCCJieAOB3HHH 3HHHI'HJI51~Hll DOK051-

~HXC51 3HTHnpoTOHOB B reJIHH-3 ODpeAeJieHhl Bhi

XO~hl A-mnepoHOB H ~-Me30HOB/257: 

56 

YA = (0,55±0,11)x10-2, 

Y ~ = 0,59±0,20)xl0-2. 
s 

ilOK333HO, 'ITO a6COJIIOTHiie BhiXOAhl CTpaHHiiX 

'13CTHIJ;, a T3K.lKe pacnpeAeJieHH51 no MHO

.lKeCTBeHHOCTH co6hiTHH c HeHTpaJibHhiMH cTpaH

HiiMH '13CTH~8MH o0b51CH51IOTC51 MeX8HH3MOM 

poJKAeHHil A-rHnepoHOB npH nepepacceiiHHH 

Me30HOB- npo~yKTOB aHHHI'HJiii~HH Ha HYKJIOHax. 

l13MepeHhl ~Hct>ct>epeH~HaJibHhle Ce'leHH51 H 00-

pe~eJieHO nOJIHOe Ce'leHHe C1et• (120,9 ± 2,5) M6 

ynpyroro p 4He-pacce51HH51 npH 600 M3B/c. Ymo

sag 33BHCHMOCTb dcr I dO o6Ha py.lKHBaeT noBe~e-
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3HefreTH'IeCKill 31BHCHMOCTb nonHoro ce'leHHll peaK-

LUtH C{1l , pp)X 

HHe1 THDH'IHoe ll.lHI llH<!>paKUHH Ha CHJibHO norJIO

~aiO~eM llHCKe/26/. Y 'leT pa3Mb1TOCTH K pasr 'lep

HOro llHCKa o6ecne'IHBaeT xopomee corJiacae pac

lleTOB C 3KCDepHMeHTaJibHbiMH llaHHbiMH. 

• B 3KcnepaMeHTe Ha ny'IKe naoHos ycKopa

TeJ'UI JleHHHrpallCKOro HHCTHTyTa S(llepHOH <!>H3HKH 

AH CCCP B o6.nacTH 3HeprHii T_., • 25+50 M3B 

DOJiylleHbl CHCTeMaTH'IeCKHe llaHHble 00 3HepreTH-

11eCKOii 3aBHCHMOCTH nOJIHOro Ce'leHHSI nOrJIO~e

HWI 'II"+ -Me30HOB SlllpaMH C HCnyCKaHHeM llBYX npo

TOHOB. B 3HepreTH'IecKoii aasHCHMOCTH nOJiaoro 

CelleHHSI peaKUHH 12C( 'II"+ ,pp )X npH 3Hep rHH nHo

HOB T]( 2! 30 M3B (pHc.7) o6Hapy::>KeHa oco6ea

HOCTb B B~e MHHHMyMa (f S 3 M3B)/27/ . 5JBJieHHe 

Bbl3biBaeT HHTepec C TO'IKH 3peHHSI B03MOJICHOro 

C03,D;AHHE H COBEPlliEHCTBOBAHHE 

npoSIBJieHHSI HeHyKJIOHHbiX cTeneHeii cso60l1bl s 

Slllpax. 

Ha ny'IKax <t>aaoTpoHa MeTOllOM 1-LSR HCCJie

llOBaJIHCb KpHoKpHCTaJIJibl aaoTa N2 H OKHCH yrJie

pol1a co/28-321 B l1Hana30He TeMnepaTyp 8-80 K B 

DPOllOJibHbiX ((}f-4 KJ) H nonepe'IHbiX (Q+ 1 KJ) DO 

OTHOWeHHIO K HanpaBJieHHIO ~nHHa MIOOHa Mar

HHTHbiX nOJISIX. 

AHaJIH3 3KcnepaMeHTaJibHbiX l1aHHbiX noKa-

3aJI, 'ITO yCTaHOBJieHHblii 3KCnepHMeHTaJibHbiH 

<i>aKT 6biCTpOH l1enOJIS1pH3aUHH MIOOHOB B KOH

lleHCHpoBaHHbiX N2 H CO aa aeaa6JIIOl1aeMoe s 

3KCnepHMeHTe BpeMSI (<10-8 C) MO::>KHO o6J>gc

HHTb nOTepeH no KpaiiHeii Mepe nOJIOBHHbl Ha

llaJibHOH nOJISIPH3aUHH aa ClleT o6pa30BaHHSI MIOO

HHSI (j.L +e-) B CHHrJieTHOM COCTOSIHHH H 

DOCJIC!llYIODlHM BCTyDJieHHeM aTOMa MIOOHHSI B XH

MH'IeCKYIO peaKUHIO ("MellJieHHa9" lleDOJIS1pH3a

UHSI): 

Mu + N2 -.N21-L+ + Q HJIH 

Mu +co -.coi-L+ + Q. 

Haiilleao, 'ITO HallaJI&Ha9 <t>aaa spaii\eHH9 

CnHHa MIOOHa B CO H N 2 B MarHHTHOM DOJie 100 3 
BO BCeM H3MepeHHOM l1Hana30He TeMnepaTyp He 

npesblmaeT 0,1 +0,1 5 pallHaH, 'ITO COOTBeTCTByeT 

Ha6eraHHIO 3TOH <!>a3bl Ha MIOOHHeBOH 'laCTOTe 3a 

BpeMil ::>KH3HH MIOOHHil llO BCTyDJieHH9 B XHMH'Ie

CKYIO peaKUHIO T < 10-lO c. Ha ocHose aHaJIH3a aa

BHCHMOCTeii Ha'laJibHOH <!>a3bl <f> OT BeJIH'IHHbl 00-

nepeliHOro MarHHTHOro nOJISI OUeHeH 60pOBCKHii 

Pa.tlHYC MIOOHH9 B KPHCTaJIJie a30Ta, KOTOpbiH co

CTaBHJI -0,46 A (l1JI9 H30JIHposaaHoro aTOMa MIOo

HHH B 1S-COCT09HHH r8 • 0,5 X.). JTOT pe3yJI&TaT 

n()llTBep::>KllaeT npellnOJIO::>KeHHe 0 BCTyDJieHHH MIO

OHa B XHMH'IeCKYIO peaKUHIO B B036y::>KlleHHOM Co

CTOSIHHH (HanpHMep, B 2P-COCTOSIHHH C speMeHeM 

::>KH3HH 1,6x 10-9 C). 

KPYllHbiX 3KCllEPHMEHT AJibHbiX YCT AHOBOK 

HaroToBJieH cneKTpoMeTpH'IeCKHH Ma rHHT M2 

DOllBH::>KHOro cneKTpoMeTpa-DOJIHpHMeTpa (nCn) 

ycraHOBKH "HenTyH". 3asepmaiOTcsr pa 6oTbl no 

H3roTOBJieHHIO cneKTpoMeTpn'lecKoro Mar HHTa M3 

H DJiaT<PoPM llJISI ycraHOBKH MarHHTOB M 2 u M3. 

HaroToBJieHbl nponopuaoHaJibHble KaMep bl paaMe

poM 1412x980 MM (24 mT.) H 512x380 MM (12 WT.), 

H3roTOBJieHbl H OTTeCTHpoBaHbl 500 6JIOKOB HaKa

MepHOii 3JieKTpoHHKH PnK-32. npollOJI::>KaeTCSI 

pa3pa6oTKa H COJllaHHe TpHrrepHOii 3JieKTpoHHKH 

H 3JieKTpoHHKH KOHTpoJISI npHeMa llaHHbiX. npose-
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lleHbl paC'IeTbl xapaKTepHCTHK ncn H OUeHeH 

BK • .'Ia.tl <!>OHOBbiX peaKUHH npH perHCTpaUHH ynpy

roro pp-paCCeSIHHSI, 'ITO D03BOJIHJIO OnTHMH3HpO

BaTb opraaaaauu10 Tparrepa. 

3asepmeHa paapa6oTKa TexHH'IeCKoro npoeK

Ta MHOro'laCTH'IHOro cneKTpOMeTpa (M1JC). npo

llOJI::>KaeTCH H3rOTOBJieHHe 60JibWOro cneKTpOMeT

pH'IeCKOro MarHHTa ycTaHOBKH B on OH5IH. 

Paapa6oTaHbl H HCCJiel10BaHbl aa ny'IKax Y -70 
DpoTOTHnbl HOBbiX lleTeKTOpoB: MHHH-l1peH4>oBbiX 

KaMep c MHHOii l1peii<Pa 3 MM, 6JioKos l1peii<Pos~>~x 



Tpy6oK AHaMeTpoM 10 MM c ua6HTO'IHI>IM AaBJieau

eM AO 3 aTM, 3JieKTp0Mal'HHTHOI'O ra30BOI'O HOHH-

3a~HOHHOI'O Ka.nopuMeTpa. B~>~nOJiaea 6o.n:hmoii 

o6beM paOOT DO MOAeJIHpoBaHHIO ycTaHOBKH, Blll

paOOTKe CXeMbl ODTHMaJibHOI'O TpHrrepa, CHCTeMe 

<I>HJibTpa~uu u c6opa AaHHI>IX. 
CoaAaHa aosa.K Koa<Purypa~HSI ycTaHOBKH 

CRrMA-ASIKC ,zvu1 ucCJieAosaauSI peAKHx 3Kc

KJII03HBH~>~x npo~eCCOB C o6pa30BaHHeM 'laCTH~ C 
OOm.muMH nonepe'IHI>IMH HMnyJihCaMu u Koppe.n:SI

~uii 3THX qacTu~. B cOCTaB yCTaHOBKH BKJIIO'IeH~>~ 

AByx~eqesoA MarauTa~>~ii cneKTpoMeTp, aApoa

H~>~ii H 3JieKTpoMal'HHTHI>IB KaJIOpHMeTplll. Ll.onOJI

HeHHe Fe-c~HHTHJIJISI~uoaaoro roAOCKonuqecKoro 

aApoHHOI'O KaJIOpHMeTpa OTHOCHTeJibHO npocTI>IM 

3JieKTpoMal'HHTHI>IM KaJIOpHMeTpoM, COAepXall(HM 

60 C'leT'IHKOB Ha OCHOBe CBHH~OBOI'O CTeKJia npH 

DOJIHOi aneprype 2,4 M2, D03BOJIHJIO C03AaTb KOM-

6HHHpoBaHHilli AeTeKTop, coxpaHSIIOII(HH 3Hepre

TH'IeCKHe u KOOPAHHaTHille xapaKTepHCTHKH aA

poaaoro Ka.nopuMeTpa u o6ecne'IHBaiOII(HH 

paaAe.n:eaue 3JieKTpoHOB (E a 25 f3B) H 1r--Meao

HOB (E Sl 43 f3B) Ha ypOBHe 10-3 npH 3<P<PeK

THBHOCTH perHCTpa~HH OAHOi H3 'laCTH~ 0,9. llo

Ka3aHO, 'ITO u AJI.5l 'laCT~ c APYI'HMH 3HeprHSIMH (B 

AHaDa30He 5+50 f3B) ypoBeHb pa3AeJieHHSI 6yAeT 
npuMepao TaKHM xe/337. 

3asepmeH nepBI>IH 3Tan C03AaHHSI yCTaHOBKH 

"ll03HTpOHHi - AHMe30aTOMill", KOTOpaSI HMeeT 

paapemeHHe DO OTHOCHTeJibHOMY HMDYJibCY B 

c.~.u. ABYX nuoaos f>q- 1,5 M3Bic. Paapemeaue 

yCTaHOBKH DO nonepe'IHOH COCTaBJISIIOII(eB HM

nyJibca MoxeT MeHSITbCSI OT 0, 7 M3BI c aa MHmeau 

H3 TaHTaJia (d•10 MKM) AO 0,2 M3Bic Ha MHmeHH 

H3 yrJiepoAa (d - 1 MKM). 

B Jla6opaTopuu aasepmea~>~ paOOTill no coaAa

HHIO 3KCnepHMeHTaJibHOI'O KOMDJieKCa "M10-

llpoiiOJilKa TC!I C0311BHHe y3Jios yCTBHOBKH "HencyH". Ha 

CHHMKC: CnCKTpoMCTpH'ICCKHfl MBI'HHT M3 

CDHH" AJISI npoBeAeHHSI j.LSR-HCCJieAOBaHHH TBctp

AOI'O Te.n:a B AHana30He TeMnepaTyp OT CBepXHH3-

KHX AO KOMHaTHI>IX H B pa3JIH'IHI>IX BHeWHHX (npo

AOJibHI>IX H nonepe'IHI>IX DO OTHOmeHHIO K 

HanpaBJieHHIO CDHHa MIOOHa) MarHHTHI>IX DOJISIX, 

AO 0,7 TeCJia. 

C03,li;AHHE ,li;ETEKTHPYIOIUHX H 3JIEKTPOHHbiX CHCTEM 

LI.JISI 3KcnepuMeHTa no noucKy aapymaiOII(HX 

3aKOH COXpaHeHH.51 JieDTOHHOI'O 'IHCJia nepeXOAOB 

MIOOHHii-aHTHMIOOHHH no TexaOJioruu, paapa6o

TaHaoA B OIUIR, uaroToBJieHa ~HJIHHAPH'IecKaSI 
nponop~HOHaJibHaSI KaMepa AJISI ycTaHOBKH 

SINDRUM < ¢640 MM, AJIHHa 800 MM, aHOAH~>~x 
npoBOJIO'IeK - 1024, KaTOAHI>IX CTpHDOB - 640), 
pa3paOOTaHa 3JieKTpoHHKa nponop~HOHaJlbHI>IX 
KaMep. KaMepa u 32 KaHana aoso:A 3JieKTpoHHKH 

AOCTaBJieH~>~ B PSI, me nposeAeH~>~ ucn~>~TaHHSI, 
npoAeMOHCTpHpoBaBmHe HX BI>ICOKYIO paOOTOCDO
COOHOCTb/347. 

llpoAOJIXaJIHCb paOOTill DO COaAaHHIO annapa

TYPI>I u nporpaMMHoro o6ecne'leHHSI AJISI aBTOMa-

TH3a~HH npo~ecCOB HaKODJieHHSI H aHaJIH3a 3KCne

pHMeHTaJibHI>IX AaHHI>IX B <PH3H'IeCKHX HCCJieAOBa

HHSIX. C oaAaH KOHTpOJIJiep AJISI TI3BM, pa6oTaiO

II(HH DO DOCJieAOBaTeJibHOH JIHHHH' CBSI3H Ha 

pacCTOSIHHH AO 1000 M co cKopoCTbiO 1,25 M6uT I c, 

H YHHBepCaJibHI>IH HHTep<Peiic AJISI DOAKJIIO'IeHHSI 
MaJIOra6apHTHI>IX HOCHTeJieH Ha MarHHTHI>IX JieH

TaX K TI3BM IBM PC. CoaAaH Ma.nomyMSIII(HH 

CneKTpOMeTpH'IeCKHH TpaKT AJISI DOJiytipOBOAHH

KOBI>IX AeTeKTopos c nos~>~meaaoii (Ao 1 ~ HMn. I c) 

aarpyao'IHOH cnoco6aocThiO. 

3asepmaeTCSI pa6oTa DO DOAKJIIO'IeHHIO 3BM 

H3MepHTeJibHOI'O ~eHTpa Jl.sJTI K 06II(eHHCTHTyT

CKOH ceT ETHERNET. 
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COBEPIIIEHCTBOBAHHE CHCTEM <I>A30TPOHA. 

PA3PABOTK.A H MOJJ.EJIHPOBAHHE Y CKOPHTEJIER UHKJIOTPOHHOrO THllA 

llpH cym,eCTBYIOmeH HHTeHCHBHOCTH BhiBe

~eHHOI'O nporouuoro ny11Ka <PaaoTpoHa 011.si11 

2,0+2,5 MKA c noMOIIJ,biO mHpoKoyl'OJI&Hon Mar

HHTHOii JIHH3hl 6hiJIH JlOCTHrHyThl HHTeHC~BHOCTH 
Me30HHhiX DY'IKOB 5!! 108 C-I JlJIJI DOJIO:lltHTe..1bHhiX 

'II'-Me30HOB H 5!!3x107 C-l - .IVIJI OTpHIJ,aTeJI&HhiX. 

KpoMe Toro, nony11eH ny11oK TaK aaaH saeMhiX 

"DOBepXHOCTHhiX" MIOOHOB (3HeprHJI OKOJIO 

4 M3B) c HHTeHCHBHOCT&IO 5!! 106 c-1 • .UocTHrHy

Thle 3Ha11eHHJI HHTeHCHBHOCTH JVIK Me30HHhiX nyq

KOB B 5 pa3 60JI&me aHaJIOrH'fHhiX napaMeTpoB 
cHHxpou.aKJioTpoHa JI11.si<I> AH cccpt3sl . 

Ha q,aaOTpoHe Oli.si:H ocymecTBJiuac& onhiT

HaJt 3KCDJiyaTaiJ,HJI aBTOMaTH3HpoBaHHOH CHCTe

Mhl H3MepeHHJI H ycTaHOBKH TOKOB Mar HHTHhiX 

3JieMeHTOB TpaKTOB ny~tKOB. Ba~eHhl a 3Kcnnya

TaU.HIO HOBble HCTO'IHHKH CTa6HJIH3HpoBaHHOI'O 

TOKa JVIK DHTaHHll OCHOBHOH H KOppeKTHpyiOmeii 

o6MOTOK JtteneaHo-ToKosoro KaHana cacTeMhl Bhl

so~a ny11Ka <PaaoTpoHa. BenH'IHHhl HecTa6HJI&Ho

CTH TOKa H nyJI&C3IJ,HH COCTaBJIJIIOT -1 o-3 D~H r,
OO'IHX TOKax 11 H 3, 1 KA cooTseTCTBeHHO 36 • B 

HCTO'fHHKaX HCDOJib3YIOTCJI MarHHTOMOJlYJIJIIJ,HOH

Hhle ~aT'IHKH TOKa, BKJIIO'feHHble Ha nepBH'fHOH 

CTOpOHe CHJIOBhiX npeo6paaosaTeneH:. 

Pacc~tHTaH H cnpoeKTHposaH 3JieKTpocTaTH11e

cKHH ~$JeKTOp CHCTeMhl BbiBO~a ny~tKa, paapa6o-

llPHKJIAJJ.HbiE HCCJIEJJ.OBAHHSI 

Ha cneKTpoMeTpax KOMDJieKca " M IO-CDHH" 

cosMeCTHO c COTPYllHHKaMH PSI <lllseiu.apaK), 

HA3 <CCCP> H <I>H tiCAH <tiC<I>P> npos~eHhl 
HCCJie~OBaHHJI rny6HHbl npOHHKHOBeHHK MarHHT

HOI'O DOJI11 A H HX TeMnepaTypHble 33BHCHMOCTH • 

JV111 BbiCOKOTeMnepaTypHbiX CBepxnpoBO~HHKOB C 

pa3JIH11HhiMH TeMnepaTypaMH csepxnpoBOJlJrmero 

nepeXOJla T/40-42/. 3KCTpaDOJIHpoBaHHble K HyJie

BOH TeMnepaType BeJIH'IHHbl A (T• 0) n peJlCTaBJie

Hbl B TaMHU,e. 

no ~R-MeTOJlY BeJIH'fHHa A onpeJleJI!ileTC!il 'le

pe3 CKOpoCTb penaKCaU,HH CDHHa MIOOHa a , CB513aH

HYIO c pacnpeJleJieHHeM MarHHTHOro ·nOJIH <aB2> a 

CMemaHHOM COCTOHHHH CBepxnpOBOJlHHKa, KaK 

a2- <a82> - l/A4. llpeJlCTaBJieHHe D~1y'leH
HbiX JlaHHbiX B BHJle 3aBHCHMOCTH T, OT a (T• Q) 

DOKa3biBaeT, 'ITO JlJIH 60JibWHHCTBa o6pa3U,OB B 

npeJ~enax 3KcnepHMeHTaJI&HhiX omu6oK a ocHoB

HOM Me:lltlly HHMH BbiDOJIHHeTCH JIHHeHHoe COOTHO

meHHe. 3TO He MO:llteT 6h1Tb OObSICHeHO B paMKaX 

o6bi'IHOA <PoHosoii Teopuu BKlll a npu6nu"'eHHH 
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TaRa 3JieKTpocTaTH11eCKaK I'OJIOBHa.!l CeKIJ,H.!I CHC

TeMW H H3I'OTOBJieH BbiDpKMHTeJib )\11.!1 DHTaHHJI ~e

$IeKTOpa. CnpoeKTHposaH HOHHHH HCT011HHK ro

paaoHTa.1~>Horo BBO~a C XOJIO~HHM DOJIHM 

KaTOJlOM. BoccTaHOIIJleH npo6HHK MK o6ny11eHKK 

MHWeHeH Ha BHyTpeHH~M ny11Ke DpoTOHOB, D03Bo

JllliOmHH DpoBOJlHTb OOJiy'leHHK MHWeHeH JVIK 

nony11eHHK p<mHOH30Tonos, acnon&ayeMHX s 

oct>cP-naHH HCCJI~OBaHHllX H JVIK KaJIH6poBKH 

CDeKTpoMeTpoB. 

<l>a30TpoH npopaOOTaJI Ha <tlH3H11eCKHH 3KCDe

pHMeHT 3340 'laCOB. 

llpo~OJI:lltaJIHCb paOOTH DO COBepmeHCTBOBa

HHIO CHCTeM YCKOpHTeJieH IJ,HKJIOTpoHHOI'O THDa. 

1131'0TOBJieH CTeHJl JlJIK aBTOMaTH3aiJ,HH H3Mepe

HHH Ha KpHoreHHOii ycTaHOBKe c Hcnon&aosa

HHeM nepcOHallbHOI'O KOMDbiOTepa. 1131'0TOBJieH 

MomHHii Bli-reHepaTop H ocymeCTBJieHo soa6yJtt

JleHHe pe30HaTopa Ha npoMe:lltyTO'IHOM ypoBHe 

MOmHOCTH. 

ll~O:llteH CDeiJ,HaJIH3HpoBaHHhiH H30XpOH

HhiH u,HKJIOTpoH Y-12011 .IVIJI Hapa6oTKH M~HU.HH
CKHX H30TODOB. llpoB~eHO H3MepeHHe TODOrpa

<tlHH MarHHTHOI'O DOJI11 Ha C03~aHHOA: MO~eJIH 

MarHHTHOii cHcTeMhl U.HKJIOTpoHa Y-12011/371. 3a
sepmeHa pa3paOOTKa TeXHH'IeCKOI'O DpoeKTa IJ,HK
JIOTpoHa JVI11 Pecny6JIHKH Ky6a/38,39/. 

Tatillu14a 

-
0 

BemecTso TC' K A(T-O),A, 

La1,9Sr0,1 Cu04 30 3200 ± 70 

La! .ssSro,IsCu04 37 2420 ± 60 

ErBa2Cu30x 95 1600 ±so 

Bi-Sr-Ca-c u-o 70,7 2300 ± 100 

<35% q,aahl 80 K> 

Bi-<Pb>-Sr-Ca-cu-o 106,1 2030 ± 100 

(B OCHOBH. 4laaa 

110 K> 

CJiaOOH CBSI3H H CliHJleTeJibCTByeT B DOJI1>3Y MO~eJIH 
Yewypa H Jlp/431, H3 KOTOpoii cn~yeT nponopu,ao

HaJII>HaK 3aBHCHMOCTb Me:lltJly T c H CKOpocT•IO pe-
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A1111 KCCJIC,IIOB&HKII OHKOJIOrKqeCJ:KX 3&00JICB&HKA 

JiaKCa~HH CDHHa MIOOHa C1 AJ1.51 o6pa3~0B C MaJIOH 

KOH~eHTpa~HeH HOCHTeJieH, DpHHHMaiOm;HX yqa

CTHe B o6pa30BaHHH KynepOBCKHX nap. 

BhlnOJIHeHo cpaBHHTeJibHoe HCCJie~osaHHe 

OOhi'IHOro HH3KOTewnepaTypHoro csepxnposo~liH

Ka Nb H BTCll La 1 .~r0 , 1Cu04 MeTo~oM ~sR'44'. 
AllaJIH3 DOJieBhiX 3aBHCHMOCTeH WHpHHhl pacnpe

~eJieHH.51 H cpe~Hero 3Ha'leHH.51 MarHHTHhiX DOJieH 

Ha MIOOHe DpH HaMarHH'IHBaHHH o6pa3~0B 8111.51-

BHJI Ka'leCTBeHHoe OTJIH'IHe B DOBe~eHHH WHpHHhl 

pacn~eneHH.51 MarHHTHhiX noJie:H s o6paa~ax Nb 
H LaSrCuO. B TO speM.51 KaK ~aHHhle no Nb xopomo 

ODHChiBaiOTC.51 B paMKaX MO~eJIH KpHTH'IeCKOI'O CO

CTOJIHHSI, DpHMeHeHHe aHaJIOrH'IHOI'O DO~XO~a B 

BTCll He ~ano y~oBJieTBopHTeJibHOro onHcaHH.II · 

3KCDepHMeHTaJibHhiX pe3yJibTaTOB. 

llOJIY'IeHHhle ~aHHhle DO o6hi'IHOMY CBepxnp<>

BO~HHKY Nb no~TBep~HJIH BhiCOKYIO HAAe)I{HOCTb 

~SR-MeTO~a npH ODpe~eJieHHH TaKHX xapaKTepH

CTHK CBepxnpOBO~HHKOB BTOporo po~a, KaK KpH-

TH'IeCKOH TeMnepaTyphl Tc, nepBOI'O (Hcl) H BTO

poro (Hc2) KpHTH'IeCKHX MarHHTHhiX DOJieH, rJiy-

6HHhl DpOHHKHOBeHHSI MarHHTHOI'O DOJISI X-(0), 
DJIOTHOCTH KpHTH'IeCKHX TOKOB fc. 

,UJig DOBhiWeHHSI 3<P<PeKTHBHOCTH npOBe~eHH.51 

PAAHOJIOrHlleCKHX HCCJie~osaHHH Ha mHpoKo

yroJibHOH MarHHTHOH JIHH3e Me~HK0-6HOJIOrHlle
CKOI'O KOMDJieKCa 6hiJIH DOJiy'leHhl ~eTaJibHhle <l>H-

3HK0-~03HMeTpHlleCKHe ~aHHhle 0 rJiy6HHHhiX 

~03HhiX pacnpe~eJieHH.IIX H COCTaBe Me30HHhiX 

nyt~KOB B aasHCHMOCTH OT HMnyJihca, aHaKa aap.s~

~a H THDa MHWeHH/45/, 

llpose~eHhl PAAHo6uoJiorut~ecKue 3Kcnepu

MeHThl DO onpe~eneHHIO OTHOCHTeJibHOH 6HOJIOrH

llecKOH 3<P<PeKTHBHOCTH nyt~Ka oTpH~aTenbHhiX 'lT

MeaoHoB H KHCJIOpO~HOI'O OTHOWeHH.II Ha 

Me~u~HHCKOM HeHTpOHHOM nyt~Ke1461 • PeayJihTa

Thl MOryT 6h1Tb HCDOJib30BaHhl AJI.51 paC'IeTOB pac

npe~eJieHHH 3KBHBaJieHTHhiX ~03 npH pa~HOTepa

neBTHlleCKHX npo~e~ypax. 
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B 1990 I'OAY B 14 ceaacax o6JQeii npoAOJI
:lltHTeJihHOCTbiO 230 11acos Kypc ny11esoro neqe
HIDI aa DIHpoKoM npoTOHHOM ny11Ke aasepmHJIH 

meCTb D3IUieHTOB C OHI'OJIOI'H11eCI'HMH 3a6o.Jiesa
HHjiMH. 

B 6ae<I>H3H11eCKHX accneAOBaHHj(X no npoeKTY 
PliTM aay11eH1>1 aaKoaoMepaOCTH a MexaHH3Mbl 
BHAYKU.BH npsMbiX u o6paTHbiX reaa1>1x MyTau,ai 
y MHKpoopraHH3MOB npH .AeiiCTBHH BOHH3BpyiO
JQBX B3JlyqeauA c paaaoii nuaeAaoii nepeAa11eii 
3Hepi'HH (Jill3). YCTaaoBJieao, "liTO cneu,u!~Jun 
MyTareaaoro AeiiCTBBjl H3JlyqeaaA paaaoro Ka11e-
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JIABOPATOPI151 
.si,[(EPHhiX PEAKUHM 

B 1990 ro.AY ocaosahle ycHJJasr KOJIJJeKTHBa Jla-

6opaTopHH uepHhiX peaK~HA 6biJJH COCpellOTO'Ie

Hhl aa pa6oTax no KOMDJieKcaoA c6opKe ycKopHTe

nsr Y-400M H nollroTosKe K cPH3H'IeCKOMY aanycKy 

ycKopHTeJisr. Ha Y -400 cym.ecTBeHHO pacmHpeH 

JlHana30H YCKOpsreMhiX 'laCTH~, Ha ny'IKaX HOHOB 

Ar H Ne nOJiy'leHhl npflleJI&Hhle HHTeHCHBHOCTH 

BhiBflleHHhiX TpeKos 2x1013 1/c H 2x10 14 1/c. Ha 

Y -200 C03llaHhl yCJIOBHSI MSI nposelleHHSI MHoro

llHeBHhiX 3KCnepHMeHTOB Ha ny'IKaX a-'13CTH~ C 

3HeprHeii 36 M3B npH CPfllHeii HHTeHCHBHOCTH 

-1014 1/c. nposeJleH ~HKJI pa60T nO CHHTe3y H 

H3y'leHHIO csoiicTs PallHOaKTHsaoro pacnalla ao

Bhlx H30TOnOB TSIJIC:eJihiX 3JieMeHTOB, 00 HCCJie

llOBaHHIO MeXaHH3Ma Sl,llepHhiX peaK~HH , CHHTe3y 

H HCCJiellOBaHHIO CBOHCTB HeHTpoHOH36hiTO'IHhiX 

H30TOnOB JierKHX 3JieMeHTOB. AKTHBHO BeJIHCb pa-
• 

HAYqHO-.HCCJIE)],OBA TEJibCK.HE PABOTbl 

CliHTE3 li IiCCJIE)],OBAHliE CBO~CTB 
li30TOnOB T5DKEJihiX 3JIEMEHTOB 

1. B Jla6oparopHH aa KHHeMaTH'IeCKOM cena

paTope "BacHJJHca" npo&elleH ~HKJI HCCJifllOBa

HHH no H3MepeHHIO a6cOJIIOTHhlx 3Hlf:11eHHH ce'le-. 

HHH peaK~Hii CJIHSIHHH c HcnapeHHeM aeiiTpoHoB, 

npoTOHOB H a-'13CTH~ npH B3aHMOlleHCTBHH HOHOB 

Ne, Mg, Ar, Ca c upaMH Tb, Eu, Ta, Au, Tl, Pb, 

Th H U. licnOJI&30BaJICsr MeTOll a- a Koppe.u

~HOHHOro aaanHaa. Ce'leHHSI xn H pxn Kaaanos pe

aK~Hii H3MepeHhl BDJIOTb llO HCnapeHHil X • 10 

HeHTpOHOB. noKa3aHO, 'ITO B OOJiaCTH HeHTpOHO

llecPH~HTHhiX KOMnay8Jl-SI,Ilep C Z- 82-90 Ce'leHHSI 

HCnapHTeJibHhiX peaK~HH llOCTaTO'IHO xopomo 

OOHChiBaiOTCSI B CTa"JmapTHhiX CTaTHCTH'IeCKHX 

MOJleJiiiX, B TO BpeMSI KaK npH nepeXOlle K Z ~ 92 

HaMIOJlaeTCSI CKa'IKOOOpa3HOCTb B nOBelleHHH ce

'leHHH, KOTOpasr MOJ~e:eT 6h1Tb CBSI3aHa C cym.eCTBO

BaHHeM pa3JIH'IHH B MeXaHH3Me o6pa30BaHHil npo

llYKTOB nOJIHOI'O CJIHiiHHSI B 3TOH oMaCTH 
(pHc.l) /1-3/ . 
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OOThl no npHKJiallHOH 'TeMaTHKe. PaaBHBaJIOCb 

MeJIC:llyHapoJlHoe COTPYllHH'IeCTBO. nposeJleHhl co

BMeCTHhle 3KCnepHMeHThl B Ha~HOHaJibHOH Jia6o
paTOpHH rAHliJI (Cl)paH~Hil) H liHCTHTyTe raaa 

MeHTHep (Cl)Pf) no CHHTe3y H HCCJifllOBaHHIO 

CBOHCTB HOBhiX HeiiTpOHOH36hiTO'IHhiX H30TOnOB 

;IerKHX 31IeMeHTOB. Benac& noJli'OTOBKa H nposeJle

Hhl cosMeCTHO c y'leHhiMH LLNL (JIHsepMop, 

CiliA) MOlleJI&Hhle 3KcnepHMeHThl aa Y -400 c HC

nOJI&aosaHHeM raaoaanOJIHHTeJI&Horo cenapaTopa 

no CHHTe3y HOBhiX H30TOnOB TSIJIC:eJihiX 3JieMeHTOB. 

3asepmaiOTcsr pa6oThl no C03llaHHIO 4'!T-raaosoro 

CneKTpoMeTpa MHOJIC:eCTBeHHhiX C06hiTHH - ycTa

HOBKH Cl>QEQC, B C03JlaHHe KOTOpOH nOMHMO y qe

HhiX JlaoopaTOpHH 60JI&WOH BKJI3ll BHeCJIH yqeahle 

U1151li (Pocce8llopcf>, ci>PD H 6aahl paasHTHil BAH 

<Coct>Hsr, EonrapHsr). 
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ATOWHWA HOWep XOWDafHA-~pa 

PHC. 1 . 3a&HCHMOCTb Ce'leHHII o6p830B8HHII HeiiTpOHOlle!flH

UHTHWX IIJiep OT Z KOMfi8YHll-11llp8 B pe&KUHIIX C HCnapeHHeM 

Heih"poHOB nHOO a-'18CTHUbl H HeliTpOHOB 



Eu,K3B 

223u 8780 ± 40 

224u 8470 ± 15 

225N p 8630 ± 20 

226N p 8000 ± 20 
8060 ± 20 

227N p 7600 ± 20 

fa 

100 

100 

100 

50± 15 
50± 15 

100 

Tatinu~a 1 

Tl/2• MC 

0.018~8;&c\5 

0 7+0,5 
• -0,2 

<EC < 25%> 

lfCDOJib30BaHHe KHHeMaTH'IeCKOI'O cenapaTo
pa "BaCHJIHCa" H MeTO,IIa a- a KOppeJHI~HH D03BO

JIHJIO ~eHTH<!>H~HpoBaTb p~ HOBhiX HeHTpoHO,t{e
<I>H~THhiX H3oronos ypasa c Maccoii A .. 223, 224, 
senTyHH.!I c A- 225, 226, 227, a TaK)Ke yTO'IHHTb 
xapaKTepHCTHKH a-pacna.~~a p~a H30TODOB npo
TaKTHHH.!I s paiiose o6oJio'IKH N- 126/4•5/ (eM. 
Ta6n:.l). 

2. Ilpo):{OJI)KaJIOCb pa3BHTHe H COBepmeHCTBo
BaHHe raaoHanOJIHeHHoro cenapaTopa <rHC) KaK 
<I>H3H'IeCKOH ycTaHOBKH, DpeJJ;Ha3Ha'leHHOH ,IVUI 
3KCnepHMeHTOB DO CHHTe3Y H H3y'leHHIO CBOHCTB 

MHmeHb 238u eCT.w 

BoM6apAHPYIOW.HH HOH 180 22Ne 

OTsomesHe Mace 0,08 0,12 
HOHa H MHWeHH 

.siApo-npo):{yKT 252pm 199p0 
peaK~HH 

3seprn51 (M3B) 6,0 12,0 

~pa-npo):{yKTa 

34><1>eKTHBHOCTb 3 ± 1% 19 ± 3% 
cOOHpaHHSI 
~ep-npo):{yKTOB 

IloAaBJieHHe MHmeHe- >5x103 >5x103 

DO):{OOHhiX npo):{yKTOB 

IloAaBJieHHe ny'IKa >5x1016 >5x1016 

DOJIHOH 3HeprHH 

• Pac~temHble 3HalteHust 

Pa.IIHOaKTHBHOI'O pacna.~~a HOBhiX ~ep B o6JiaCTH 
Z > 90 • .li,.n.11 ):{OJII'OBpeMeHHOI'O HCDOJib30BaHH.!I B 
3THX 3KCDepHMeHTaX BhiCOKOHHTeHCHBHhiX nyq
KOB HOHOB (2-4)x1013 1/c BBe,t{eHhl B CTpOH HOBble 
Ba)KHhle y3Jihl ycraHOBKH - spam,aiOmeec.H sxo):{Hoe 
OKHO, CHHXpoHHO spam,aiOIIJ;aSICSI MHWeHb, H3Me
pHTeJib TOKa. Y cnemHO ocym,eCTBJISieTCSI C03):{aHHe 
HOBOI'O KOMnJieKCa ,t{eTeKTHpyiOm,HX C,HCTeM cena
paTOpa, B COCTaB KOTOpoi'O BXO):{SIT COOpKa H3 D03H

~HOHHO-'IYBCTBHTeJibHhiX nOJiynpoBO):{HHKOBhiX 
,t{eTeKTOpoB C BhiCOKHM npocTpaHCTBeHHhiM H 
aHepreTH'IeCKHM paapemeHHeM, a TaK)Ke raaos111e 
):{eTeKTOphl AJISI H3MepeHH.!I BpeMeHH npoJieTa, 
y):{eJibHhiX DOTepb 3HeprHH H npOCTpaHCTBeHHOI'O 
pacnpe):{eJieHHSI ny'IKa ~ep OT):{a'IH, npose):{eH mH
poKHH Kpyr MO):{eJibHhiX 3KCnepHMeHTOB, ,t{eTaJibHO 
H3y'leHhl <I>H3H'IeCKHe xapaKTepHCTHKH CenapaTO
pal6,7/. 

B T.a6n:.2 npHBO):{.!ITCSI ):{aHHhle o6 3<l><l>eKTHBHO
cTRx co6HpaHHSI "nOJie3Hhlx" co6hiTHH H K03<l><t>H
~eHTax O'IHCTKH OT <l>oHOBhiX npo):{yKTOB. 

IlpoBe):{eHa nO):{I'OTOBKa H OCyn:t;eCTBJieHhl CO
BMeCTHO c y'leHhiMH LLNL (JIHsepMop, GIIIA) MO
AeJibHhle 3KCnepHMeHThl Ha rHC-cenapaTOpe no 
CHHTe3y HOBhiX H30TOnOB TSI)KeJihiX 3JieMeHTOB. 
IlepBOO'Iepe):{HhiMH 3aAa'laMH Ha 1991 I'O):{ SIBJISIIOT
CSI paOOThl no CHHTe3y HeHTpOHOH36hiTO'IHOI'O H30-
TOna 266106 s peaK~H.!IX 248Cm + 22Ne H 
244pu + 26Mg H Heii:TpoHO):{e<I>H~HTHOI'O H30TOna 
2581 ()6 B peaK~HH 206pb + 54Cr. 

TatirLu~a 2 

236u 207pb 164oy 

40Ar 40Ar 40Ar 

0,17 0,19 0,24 

<272 110) 244pm 199p0 

28• 30 40 

30• 35 ±5% 65 ±5% 

>105 >105 >105 

>1017 >1016 >1015 
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---

C 12 nO 16 ~Bpa.!III B Jla6opatOpHH ~~,qepHbiX pe&KUHA HIXO):IHJIICb pa60'IBII rpynna no TpBHC<tlepMHeBbiM 3JJeMeHTBM, COCTOIIBWBII 
H3 npe.nCTaaureneA MeJK.zzyuapOAHbiX COJ030a 'IHCtofl H npHKJJ8AHOA q,uaHKH UUOI1All) H XHMHH (HIOilAK) . Ha CHHMKe: nepe.n 
'IJieHBMJ.I pa6o<~efl rpynnbl BbiCtynaer no<~etHbiH .nupeKrop JUIP aKa.neMHK J r .H.<l>nepoo J 

OH.SIH nocetHJIH reHepBJJbHbifl .nupeKTop HucrHryra aroMHOH <PuaHKH (liyxapecr, PyMbiHHII) nJXXI>eccop r.nacKOBH'I Hero aaMe
CTHteJJb nJXXI>eccop M.OH<~ecKy. Ha CHHMKe: .nupeKTop .JUIP 'IJieH-Koppecnou.neHrAH CCCP IO.U.OraHecsm paccKaablaaer o nep
cneKTHBBX corpy.nHH'Iecraa 
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npo~eHA OOA!'()TOBKll H ocy~eCTBJJeHitl COBMeCTHO c yqenhiMH LLNL (JiuaepMop, CIIIA) MOAeJIIoHhle 3JCCnepHMeHTitl ua ycraHOBKe 

rHC DO CHHTe3)' H30TODOB TII)J(eJIItiX HOHOB. Ha CHHMKe : BMepHKBHCKHe yqeuwe BeA)'T o6paOOTKY nOJJyqeuuoA HH4>0pMBU.HH 

2s2ct 2s4ct 

vy 6,58 5,33 

a2 
y 3,80 4,70 

r2 1,01 1,09 

EOOJIH . ' M3B 9,6 7,80 

E,M3B 1,46 1,46 

3. Ha 3KcnepuMeHTaJI&HOH ycTaHOBKe, cocTOSI
m,eA H3 BOCbMH C~HHTHJIJISI~HOHHhiX ~eTeKTOpOB 
H3 repMaHaTa BHCMyTa, H3MepeHhl xapaKTepHCTH
KH -y-KBaHTOB ~eJieHHil AJISI ~ep 248Cm, 252Cf, 
254Cf, 256pm u 25~d. faMMa-nyqu ~eTeKTuposa
JIHC& B Te'leHHe 4 MKC nOCJie perHCTpa~HH OCKOJI
KOB ~eJieHHil B HHTepsa.ne OT 0,32 ~o 5,12 M3B. B 
peayJI&TaTe peKOHCTpyK~HH 6hiJIH nOJiy'leHhl Ha 
aKT ~eJieHHil: cpe~Hilil 3HeprHil (E.), YHOCHMail B 
aKTe ~eJieHHil -y-Jiy'laMH, C~Hee 'IHCJIO -y-KBaHTOB 
(Vy), c~Hilil 3Hepruil Ha <t>oTOH (EY). BhiJIH TaK:lKe 

nOJiy'leHhl a; H f 2 napaMeTphl <l>opMhl pacnpe~e.ne

HHil no MHO)KeCTBeHHOCTH -y-KBaHTOB, HCnym,eH
HhiX npH CnOHTaHHOM ~eJieHHH (Ta6JI.3)/S/: 

Ta6JI.uu,a 3 

248cm 256pm 259~fd 

6,19 6,45 5,3 . 

4,30 3,03 5,0 

1,01 1,04 1,1 

8,80 9,51 6,4 

1,42 1,47 1,2 

4. Ilpose~eHhl HCCJie~OBaHHil XHMH'IeCKHX 
c oAcTB 3JieMeHTa 105-HHJI&c6opuil/9/. MeTo~oM 
TepMOXpOMaTOrpa<t>HH H3MepeHa OTHOCHTeJI&Hail 
JieTy'leCTb 6pOMHCThiX H XJIOpHCThiX COe~HHeHHH 
Ns, Ta, Nb uHf. Bnepshle onhiThl no raaosoH: xu
MHH npoBe~eHhl C H30TOnOM 262 105, 'ITO n03BOJIH
JIO ~OBeCTH 'IHCJIO aaperHCTpHpOBaHHhiX aTOMOB ~0 
HeCKOJI&KHX coTeH. Ilose~eHue Ns 6.nuaKo K Ta u 
~OBOJibHO cym,eCTBeHHO OTJIH'IaeTCSI OT nose~eHHil 
Nb. no~roTOBJieHa MeTO~HKa Mil H3y'leHHil HOHO
oOMeHHhiX CBOHCTB HHJibC60pHi1 B paCTBOpax DJia
BHKOBOH KHCJIOThl. 

5. Onpe~e.neHhl HeKOTOphle XHMH'IecKue csoA
CTBa Me~eJieBHSI, <t>epMHil H ~pyrHX TSI)KeJihiX aK-
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llQIIIIOwo'IIIWA n~CTaaHTeJI• npaaHTeJIJoCTU CCCP • OIUIH B.cl>.KoHoaa.noa noceTHJJ JlaoopuopHJO QepRIIIX pea&u,HA, ~e os
IUUCONHJJca C npo&OAHNWNH T&M HCCJieAOUHHliNH 

THHO~OB. BnepBhle CHHTe3HpoB3Hhl JieTy'lHe I'eK· 
ca<J>Topau;eTOH3Thl <J>epMHg: H MeJmeJieBH.!I H H3y· 
11eao ax TepMoxpoMaTorpa<J>aqecKoe nose,l:{eaae. 

MeTO):{OM aoaoo6Meaaoii xpoMarorpa<J>aa on~&
JieH HOHHhlii PMHYC MeH):{eJieBH.!I (II) - 1,15 A . 
Hayqeahl 3KCTpaKu;aoaahle csoiicTsa Me~menesa.!l 

(Ill) H KOMnJieKC006pa30B3HHe MeJmeJieBH.!I B CO
DOCT3BJieHHH C ):{pyrHMH Tp3HCnJIYTOHHeBhlMH 
3JleMeHT3MH H Jl3HT3H0~3MH, B 1l3CTHOCTH KOMn
JieKCo00p330B3HHe C ,l:{H3THJieHTpH3MHHOneHT3-
YKCYCHOii KHCJIOTOii a 1 ,2-):{HHaMaaou:auoreK
caaTeTpayKcycaoii KHCJIOTOB (npH DOMO~II 

3JieKTpoMarpau;aa a aoaaoro o6Meaa). Aaanaa 
<I>YHKJJ;HOHaJibHOB 33BHCHMOCTH KOHCT3HT YCTOB
'IHBOCTH OT HOHHOro PMHyca npHBeJI K BhlBOAY 0 
6oJiee CHJlbHOB ~p3T3JJ;HH C3MhlX T.!IJKeJihlX 3KTH
H~OB DO CpaBHeHHIO C 3JleMeHT3MH ,1:{0 KaJIH-

4>opHH.!I. Onpe):{eJieHhl K03<!><S>au:aeaThl pacnpe):{e
JieHH.!I ):{Jl.!l Md, Fm npa 3KCTpaKU:Hll 
TPHOKTHJI<!>oc<J>aaoKc~oM a ):{a-2-3THJireKcHJl
ctx>c4>opaoA KHCJIOTOB/ 10,ll/. 

PaccMOTpeao ):{eiicTsae p.!l):{a KaTaoaos aa 3KC
TpaKu;HIO aKTHHH):{OB a P33 c acnOJib30saaaeM: no
H.!ITH.!I BDKOCTH ~p3T3JJ;HOHHhlX c<J>ep K3THOHOB. 

6. .ll,JI.11 nepepa60TKH 3KTHH~HhlX MHWeHeB, 
o6JiyqeHHhlX T.!IJKeJihlMH HOH3MH, 6hlJla npHMeHe
H3 HOB3.!1 MeTO):{HK3. Ha OCHOBe 3KCTp3KU:HOHHOH 
xpoMaTorpa<J>aa paapa6oTaH HOBhlB MeTo):{ H3BJie-
1leHH.!I H pa3):{eJieHH.!I 3KTHHO~OB (C HCnOJlb30B3-
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aaeM TOci>O a )1,23rci>K>. 3TH MeTOAhl npaMeag:
JIHCb ):{Jl.!l ~a,l:{HOXHMH'leCKOro 3HaJIH33 npO):{YKTOB 
peaKu;aA 32Th+ Ca aU+ 40Ar, aau:eneaahlx aa 
CHHTe3 3JleMeHT3 ll 0, a T3KJKe B3aHMO):{eBCTBHii 
U + 22Ne, 24~Pu + 22Ne, 248Cm + 22Ne a T.,o;. 

MeTO):{HKH MOryT 6hlTb acnOJib30BaHhl ):{Jl.!l on
pe):{eJieHH.!I P33, Th, Pa, U, Np s reOJioraqecKax 
o6paau:ax. 

7. Co3):{aaa annapaTypa ):{Jl.!l o6Jiyqeaa.!l pac
TBOpos T.!IJKeJihlMH aoaaMH aa ny11Ke Y-400. HaMe
peHhl PMHau;aoaahle BhlXO):{hl npa o6Jiyqeaaa pac
TBopos cyJib<l>aTa lKeJieaa ():{o3HMeTp ci>paKe) a 
MaJI3XHTOBOro 3eJieHOro Ha ny'lKe YCKOpeHHhlX 
HOHOB 6opa. 

H3Yl!EHHE MEXAHH3MA 
51)1,EPHhiX PEAKUHR 

1. lly'lKH BTOPHllHhlX 1l3CTIIIJ; H3 peaKu;aA 833-
HMO,l:{ei:CTBH.!I HOHOB 11B H 2~e C 3Hepraei 
20 M3B/ A OT ycKopHTeJI.!I Y-400 c .!l):{paMH wame
HH 6hlJIH c4>opMHpoB3Hhl no OnHC3HHOB B pa()o.. 
Tel 121 MeTO):{HKe. Ha ocaosaaaa ):{3HHhlX no ynpy
roMy pacce.!IHHIO 6He, 8He H 9lj Ha JIApaX CBHH-u;a-

208 6hlJIH nOJiy'leHhl 3CW>eKTHBHhle p3AHYChl 
B33HMO):{eBCTBH.!I. ilOK333HO, 'ITO yrJIOBoe pacnpe
):{eJieHHe ynpyroro pacce.!IHH.!I 9U OTJIH'l3eTC.!I OT 
paCC'lHTaHHOro no ):{H<J>paKJJ;HOHHOB MO):{eJIH, B TO 



speM9: KaK WJ9: 6He, 6Li H 7Li Ha6JIIOJJ.aeTC9: xop(}

mee cornacHe. 3<P<PeKTHBHiiH · PMHYC pacce9:HH9: 

WJ9: 9Li paBeH -1,9 <!>M, B TO B peM9: KaK )J,JI9: 6He, 

6Li H 7Li r 0 - 1,45 <PM (pHc.2). OnHo H3 o6&9:cHe

HHH TaKoro pa3JIH'IH9: MO.llteT 61iTb ·csgaaHo c 60Jib

mHM ce'leHHeM KYJIOHOBCKOH JJ.HCCO~Ha~HH 9Li B 

nOJie ~pa Pb. 

2 . Macchi 39 HeHTpoHoo6ora~eHHiiX ~ep s 
o6.nacTH A- 17-37 6biJIH H3MepeHii Ha ycTaHOBKe 

SPEG B r AHHJie B COBMeCTHOM JISIP - r AHHJI 

3KCnepHMeHTe C HCnOJib30BaHHeM np9:MOH BpeM9:

npoJieTHOH MeTO)J,HKH WJ9: nponyKTOB peaK~HH 

<t>parMeHTa~HH 48Ca c 3HeprHeH 55 M3B/ HyKJioH 

Ha MHmeHH/l3/ (pHc.3). llposeneHo cpasHeHHe 

Me.llt)J,y H3MepeHHiiMH 3HeprH9:MH CB9:3H JJ.BYX HeH-

. TpoHOB H pac11eTaMH no WBHB-MeTony/141. Xo

pomee cornacHe nony11eHo JJ.JI9: Bcex H30Tonos 

Si H A1 H WJ9: nerKHX H30Tonos Mg, Ne, Na BDJIOTb. 

no N.- 20. HaH6o.n:ee HeHTpoHoo6ora~eHHiie H30-
ronli 31-33Na H 34,35Mg OKa3aJIHCb MeHee CB9:3aHii, 

11eM npe)J,nonaranocb paHee. llony11eHii yKa3aHH9: 

Ha cym;eCTBOBaHHe 06JiaCTH ne<l>opMa~HH B paHOHe 

A- 32. 

3. HcCJieJJ.OBaHa HYKJIOHHa9: cTa6HJibHOCTb 

H30TOnOB 260 H 32Ne, CHHTe3HpOBaHHiiX B peaK

~HH 48Ca + Ta npH 3HeprHH 44 M3B/ HYKJIOH s 

COBMeCTHOM 3KCnepHMeHTe JISIP - fAHJ1JI npH 

y11aCTHH y11eHiix H3 MocKOBCKoro HH.llteHepHo- <PH-

3H'IecKoro HHCTHTyTa, Opc3 <c%>paH~H9:) H YHii

BepcHTeTa B feTTHHreHe (<!>Pf). lloKa3aHO, 'ITO 
32Ne B OTJIH'IHe OT 31 Ne !IBJI9:eTC9: HYKJIOHOCTa-

6HJibHiiM H30TOnOM (CHHTe3HpOBaH BnepB!ie), B 

TO B peM9: KaK 260 9:BJI9:eTC9: HeCTa6HJibHiiM OTHO

CHTeJibHO HYKJIOHHOH 3MHCCHH. 3HeprH9: oTnene

HH9: HeHTpOHOB WJ9: CHJibHOHeHTpOH006ora~eH
HiiX H30TOnOB paCC'IHTaHa B pa3JIH'IHiiX MO)J,eJIRX 
H npOTa6yJIHpOBaHa/lS,l 6/. 

113 )J,3HHiiX DO H3MepeHHIO nOJIHiiX Ce'leHHH 

peaK~HH nony11eHii PMHYCii saaHMoneilcTBH9: pa

JJ.HOaKTHBHiix ~ep, o6pa30B3BWHXC9: C 60JibWHM 

BliXO)J,OM B peaK~HRX <t>parMeHT3~HH 48Ca/l7/. 

ilOK333HO, 'ITO WJR H3BeCTHiiX CTa6HJibHiiX ~ep 
nOJiy'leHHiie 3Ha'leHH9: PaJJ.Hycos xopomo cornacy

IOTC9: C )J,aHHiiMH H3MepeHHH JJ.pyrHMH MeTO)J,3MH • 

.LJ..n:g 3K30TH'IeCKHX ~ep 9Li, 11 Li H 1Gae, l2Be Ha

MIO)J,3eTC9: CHJibHoe yseJIH'IeHHe PaJJ.Hycos ~o Mepe 

B03paCTaHH9: HeHTpOHHOI'O H361iTKa. 3TOT 3<IJ<IJeKT 

Ha6JIIOJJ.aJIC9: paHee B H3MepeHH9:X, BliDOJIHeHHiiX C 

HCDOJib30BaHHeM JJ.pyrHX MeTO)J,OB, H MO.llteT pac

CMaTpHB3TbC9: K3K yKa3aHHe Ha Cy~eCTBOBaHHe 

HeHTpoHHOI'O raJIO, o6paayiO~erOC9: BOKpyr OCTOBa 

y CJia6ocsRaaHHiiX RJJ.ep Ha rpaHH~e HYKJIOHHOH 

CTa6HJibHOCTH. 

4. Ha ycKopHTeJie VICSI (BepJIHH) c noMO~biO 

Q3D-MarHHTHOI'O 3HaJIH33TOpa npo:Be)J,eHii 'COBMe-

~6o Oo¢ ¢ 
0 ¢0 

0 0 

lit> ¢ 
.... 0 ¢¢ \0 

':::::-1 0 _, 06 
¢ 6 6He 

~ 0 
¢ 0 6Li + Pb 

0 ¢ 9Li 

10 -2, 0 

10 -l 

o.~ 0 f5o 2'.50 3·. 5o 
d, <!>M 

PHC. 2. 3&BHCHMOCTb OTHOWeHHII "etfa2 OT 3<j><f>eKTHBHOrO 

pa~HYca s cnyqae pacceiiHH116He, 6u H 9u Ha csHHQe 

0.200 

0 

0.150 

0.100 

126 130 134 

0 0 

138 142 146 

0 Ro 
~ Th 
v u 
D f\1 

1so . N 

PHc. 3. 3asHCHMOCTb paaHHQbl cpe~HeKsa~paTH'IHbiX p~ey

cos MelKA}' COCe~HHMH 'leTHO-'IeTHbiMH H30T0fi&MH AJIII WHpo

KOro Kpy ra ~ep 

CTHbi:e HMI <BepJIHH) - JISIP (.[{y6Ha) - HA3 <Mo

CKBa) - KEK <ToKHO) 3KcnepuMeHTii no H3y'le

HHIO 3K30TH'IeCKOI'O ~pa ll Li B peaK~HH )J,BOHHOH 

nepeaa pRJJ.KH 11 B ( 13C, l3Q) 11 Li npH 3HeprHH l3C, 

paBHOH 380 M3B. CornacHo TeopHH rHraHTCKHH 

)J,HDOJibHiiH pe30HaHC (f.[{P) ll Li B CJiy'lae HaJIH

'IH9: y Hero HeHTpOHHOI'O raJIO )J,OJI.llteH 61iTb JJ.ByX

KOMDOHeHTHiiM. BeJJ.yTCR DOHCKH M9:rKOH MO)J,Ii 

f.[{P C 3HeprHeH 0,4-1,0 M3B Blime OCHOBHOro CO

CT09:HHR. 

5. MeTOJJ.OM peaoHaHCHOH <Pnyopec~eH~HH H3-

MepeHbl H30TODH'IeCKHe C)J,BHrH H CBepXTOHKa9: 

CTPYKTypa B ODTH'IeCKHX cneKTpax 6oJibWHX ~e
DO'IeK H30Tonos Zr, Ce, Nd, Eu, Sm, Gd, U, Am. 

llony11eHbl aHa'leHHR paaHOCTeH aapRJJ.OBbiX PMH

ycos R)J,ep COCe)J,HHX H30TODOB B paHOHe 3aMKHy

TbiX o60JIO'IeK H3 50 H 82 HeHTpOHOB, a TaK:lKe B 

paHOHe H3MeHeHHS <IJopMbl ~pa OT c<IJepH'IeCKOH K 

c<tJepOH)J,aJibHOH. IloJiy'leHbl TaK:lKe OTHOIDeHHR 
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Tatillu~a 4 

PeaKu,H~ Qtl Ba Qa+Ba y aHHT. 

103 (MOJih.P)-l M3B M3B M3B M3B.MK6 

Sly('Y, a) 10,3 6,2 

65Cu<'Y, a) 6,8 7,4 . 

71 Ga('Y, a) 5,3 7,8 

76Ge<'Y. a) 7,5 8,0 

96Zr<'Y. a> 4,9 9,7 

93Nb<'Y. a) 1,8 9,9 

92Mo<'Y. a) 5,6 10,1 

IISJn ('Y, a) 3,7 11,5 

143Nd('Y, a) -{),5 13,7 

145Nd<'Y. a) -1,6 13,7 

148Nd<'Y. 00 -0,6 13,7 

170f:r<'Y, a) -o.5 15,3 . 
I81Ta('Y, a) -1,5 16,4 

207pb('Y, a) -0,4 18,2 

MarHHTHhiX ,llHnOJlhHhiX H 3JlCKTpHliCCKHX KBa.llpy
nOJlhHhiX MOMCHTOB HClleTHhiX ~ep yKa3aHHhiX 
3JICMCHTOB. Ha puc.3 npe.llCTaBJieHa aaBHCHMOCTh 
pa3HOCTH cpe.llHCKBa.llpaTHliHhlx pa.llnycos <CK3P> 
MC)K..lly COCe,llHHMH r-r H30TOnaMH WHpoKOro Kpyra 
Sl.llepfi8,!9/. 

6. Ha MHKpoTpoHe MT -25 JI.SIP npose,lleHo H3-
MepeHne ('Y, a)-<tx>To~epHhiX peaKUHit B o6.1aCTH 

PA3PABOTKH B OBJIACTH YCKOPHTEJIEA 

1. Ha l\HKJIOTpOHC Y -400 npoBC.llCHa TCXHHlle
CKaSI MO,llCpHH3aUHSI CHCTCMhl BhiBO.Ila nyliKa 
HOHOB, n03BOJIHBWaSI npOBO.llHTh .!lJIHTC.1hHblC o6-
JlYliCHH~ MHWCHCH nyliKaMH C BhiCOKOH HHTCHCHB
HOCThiO, .!lJISI llero C03,llaHa KOHCTPYKL\HSI nepe3a
PSI.llHOit <I>OJibru, Bhl.llCPJKHBaiOm.aR MOW.HOCTh 
BHYTPCHHero nyliKa S!! 10 KBT. no..1yliCHbl npe-
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16,5 

15,2 

15,1 

15,5 

15,6 

11,8 

15,1 

15,2 

13,2 

12,1 

13,1 

14,8 

14,9 

17,8 

8,9 ± 0,8 3200 ± 900 

19,0 ± 2,0 6500 ± 1000 

2,2 ± 0,2 900 ± 200 

1,8 ±0,1 550 ± 100 

2,1 ± 0,2 470 ± 100 

1,8 ± 0,2 710 ± 200 

1,6 ± 0,2 430 ± 100 

0,27 ± 0,05 64 ±20 

0,38 ± 0,05 74 ±21 

0,24 ± 0,04 46 ± 15 

0,64 ± 0,06 100 ±30 

0,94 ± 0,20 180 ±80 

0,18 ± 0,05 40 ± 15 

0,082 ± 0,016 26 ± 12 

3HeprHH ruraHTCKOrO pe30HaHCa 'Y-KBaHTOB .!lJISI 
~ep 5 IV, 65Cu, 76Ge u I70Er. B Ta6Jl. 4 npu-

BC.llCHhl BhiXO.Ilhl H HHTCrpaJihHhiC CCliCHHSI .!lJISI 
HCCJIC.llYCMhiX peaKUHH ('Y, a). npoBC.llCHO cpaB
HCHHC H3MCpCHHhiX CCliCHH~ C pe3hJlhTaTaMH pac
liCTa no craTHCTHliCCKOH MO.llCJIH 20,21 I H 3Kcne-

• pHMCHTa.1hHbiMH ,aaHHhiMH, nOJIYliCHHhiMH .llJISI 
3THX Sl.llCp B peaKUHSIX C TCnJIOBhiMH HeitTpoHa
MH/22/. 

.llC.1hHhiC 3Ha liCHHSI ,ilJ1SI HHTCHCHBHOCTH BhiBC,llCH
HhiX nyliKOB Ar ~ 1,2x1013 HOHOB B ceKyH.lly, Ne 
~ 1,2x1014 HOHOB B CCKyH,lly. 

2. C UC.1hl0 nOJIYliCHHSI H30MepoB l78mHf (I • 

16> Ha UHK.10TpoHe Y-200 6h1Jla npose.lleHa MO.llep
HH3aunR ya.1os UHKJIOTpoHa, no3BOJIHBmasr eTa-



I 
50 '· I 

100 

X1 101 

I 
150 

•• 

Puc. 4. P&C'IeTHble Tpaeuopuu UOHOB (A/ Z- 3) U npo4!U.IIb n.IIBCTUH 3JieKTpOCTBTU'IeCKOrO KOMneHCBTOpa 
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Puc. 5. KHHeMBTU'IeCK&II cxeMa M&rHuToMeTpa: I -~~eplK&TeJJ& IIBT'IUKa Xo.11.11a , 2- auHT, 3- MB.II&THACKuA MexaHU3M, 4- npep&I

BBTeJJ&, 5- nepe,!UlTO'IHblA MeX&HU3M, 6- jiBUraTe.llb, 7- )leplKiTeJJb 

6HJibHO DOJiy'laTb Ha MHWeHH HHTeHCHBHOCTb a

'laCTHD; c 3HeprHeli 36 M3B ~o ""1014 B ceKya~y. 
l.fHTerpaJibHhiH DOTOK a-llaCTHD; Ha 4>H3HlleCKOH 

MHWeHH COCTaBHJI 3x 1020 llaCTHD; B MeCSID;. 

ilOCJie AJIHTeJibHhiX o6.nylleHHH, npOBe~eHHhiX 
B Jla6opaTOpHH B KOHD;e 1990 ro~a C HCDOJib30-

BaHHeM peaKD;HH 176Yb(a, 2n) l78mHf, 6hiJI no

Jiy'leH o6paaeu;, co~ep)Kam;Hii 2x 1014 SI~ep 
178mHf. 

3. H a D;HKJIOTpoae Y-200 npoBe~eao HCCJie

~oBaHHe q,opMHpOBaHHSI nyt~Ka HOHOB OT HCTO'I

HHKa ~yroBoro THna B Kaaane BHemaeu HH)f(eK

D;HH/23/ . l.faylleHhl xapaKTepHCTHKH nyliKa Ha Bhi

XO~e 3JieKTpoMarHHTa HCTOliHHKa HOHOB. Coa~aa 

3JieKTpOCTaTHlleCKHH KOMDeHCaTOp ny'IKa B Mar

HHTHOM DOJie HOHHOro HCTOliHHKa C rHnep60JIH'Ie

CKHM pacnpe~e.neHHeM 3JieKTpHlleCKOro DOJISI 

(pHC.4) . 
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PHC. 6. CxeMa MOAeJIH 3UP-HCTO'IHHK8 H8 '18CTOTe 14,5 rru: 
1 - nep&all CyYDeH&, 2 - BTOp811 CyYneH&, 3 - BBOA CBq, 

4 - DO.D,a'l8 p&OO'Iei'O BeW.eCT&a, 5- OTK8'1K8, 6 - CHCTeM8 

OJUI8QeHHII reKC800Jlll, 7- 3JieMeHTbl KOHCTpyKUHH . 

MOHT&llt HOBOI'O UHKJIOTpoH8 JUIP Y -400M 
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4 . ,l.VJ.11 npose~eHH.II nyCKO-HaJIMOilHhlX paOOT 

Ha D;HKJIOTpOHe Y -400M Jla6opaTOpHH AAepHhlX 

peaKD;HH C03~3H HCTOIIHHK ~YI'OBOI'O THD3 ~.II 3K

CHaJlbHOH HH~eKD;HH nyllK3 HOHOB B D;HKJIQTpoH 

Y-400M. 

IlpoBe~eHhl HCDhlT3HH.II HOHHOI'O HCTOIIHHK3, 

CXeM DHT3HH.II H ynpaBJieHH.II. 

5. Ilpose~eHhl ucCJie~osaHHSI no pa3pa6oTKe 

M<meJIH HOHHOI'O HCTOilHHKa C ::meKTpOHHO-D;HKJIO

TpOHHhlM pe30H3HCOM H3 ll3CTOTe 14,5 ffu;/24/ 
(puc.5). 

,l.VJ.11 H3MepeHH.II MarHHTHOI'O DOJI.II B HCTOIIHH

Ke C 3JieKTpoHHO-D;HKJIOTpOHHhlM pe30H3HCOM pa3-

pa6oTaH H C03~aH KOMDJieKC annapaTyphl/25/ 

(puc.6). 

6. Ha u;uKJioTpoae Y-400M npose~eao nOJI

HoMacmTa6aoe <f>opMHpOB3HHe MarHHTHOI'O 00-

JI.II. C<f>opMuposaaaoe MarHHTHoe noJie o6ecnellHT 

ycKopeaue uoaos c A I Z - 2 AO 3Hepruu 

100 M3B/HyKJIOH, HOHOB C A/Z- 12 ~0 3HeprHH 

3,5 M3B/ayKJioH. Co~aHhl ocaosahle y3Jlhl u;uK

JIOTpoaa Y -400M Jla6opaTOpHH AAepHhlX peaK

D;HH, BeJJ;eTC.II HX MOHTa~ H HaJIMKa. 



HAYqHo-llPHKJIA)J.HbiE PABOTbl 

1. 11cCJieAOBaJIOCb H3MeHeHHe MeXaHH'IeCKHX 

CBOHCTB MaTepHaJIOB, OOJiy'leHHbiX TJI:lKeJibiMH 

HOH8MH. IlOK838HO, 'ITO poeT npeAeJI8 TeKy'leCTH 

lirr 'IHCTbiX MeTaJIJIOB Zn, N i, Zr c yseJIH'IeHHeM 

A03bl o<iny'leHHJr D yMeHhmaeTcJr u onuc~>~saeTCB 
COOTJ:iOWeHHeM Jirr = A(l - e-BD)l/2 (A H B- na

paMeTpbl, onpeJtenJreMble csoAcTBaMH MeTa.TI'.IIOB). 

3TOT pe3yJihTaT npoTHBOpe'IHT COBpeMeHHbiM 

npeACTaBJieHHBM 0 nponop~HOHaJibHOM H3MeHe

HHH firr B 3aBHCHMOCTH OT KOH~eHTpa~HH PaAHa

~HOHHbiX Aecl>eKTOB. Pa3pa6oTaHa MOAeJih, o61,gc

Hmo~ag 3TO JIBJieHHe/26!. 

2. Ilpose..z:.eHbi '3KCnepHMeHTbl, B XOAe KOTOpbiX 

HCCJie,z:{OBaJIOCb H3MeHeHHe npeAeJI8 TeKy'leCTH Me

AH arr npu YBeJIH'IeHHH A03bl o6Jiy'leHHJI D npu 

ABYX pa3JIH'IHbiX nnoTHOCTJIX A03bl. B nepsoM CJiy

qae o6pa3~bl TOJI~HHOA 30 MKM npOCTpeJIHBaJIHCh 

ny'IKOM HOHOB HeOHa (E- 11,5 M3B I HYKJIOH) Ha

CKB03h. Bo BTOpOM nOCpeACTBOM H3MeHeHHB TOJI

~HHbl nOrJIOTHTeJieH nepeA o6pa3~0M npOBOAH

JIOCb CKaHHpOBaHHe TOJIIII,HHbl o6pa3~a . nHKOM 

Bp3rra, B KOTOpoM senuqufia dE/ dx B AecJ~TKH pa3 

npesblmaeT dE/ dx s Ha'la.ne npo6era uoHa. B pe-

3YJihTare n01Iy'leHO, 'ITO 38BHCHMOCTH Jirr- f(D) H 

s TOM, u s APYroM CJiyqae UAeHTH'IHbl no q,opMe, 

HOBO BTOpoM CJiyqae Te :lKe BeJIH'IHHbl Jirr AOCTHra

IOTCJI npu A03e B 12 pa3 MeHhmea, 'leM B nepBOM. 

Il01Iy'leHHbiH pe3yJihTaT JIBJIJieTCJI Ba:lKHbiM 

AJIJ~ BbiJICHeHHJI MexaHH3Ma nepeAa'IH 3Hepruu 

KPHCTaJIJIH'IeCKOH pemeTKe ' 'lepe3 3JieKTPOHHoe 

TOpMO:lKeHHe, KOTOpoe COrJiaCHO HMeiOIIJ,HMCJI 

npe..z:.CTaaneHUM He A01I:lKHO 6biJIO 6bl HMeTh cym,e

CTBeHHOro 3H8'1eHHJI. 

3. Pa3pa6oTaHa MeTOAHKa ucCJieAoBaHHJr JIIO

MHHec~eH~uu KpHCTaJIJIOB nOA AeHCTBHeM TH:lKe

JibiX HOHOB. 113y'leHbl CneKTpaJihHbiA COCTaB H 

TeMnepaTypHaJI 3aBHCHMOCTh JIIOMHHeC~eH~HH 

HeCK01IbKHX KpHCTaJIJIOB, o6Jiy'leHHbiX HOH8MH 
11 B u 40 Arc 3HeprHJ~MH 1 M3B/ HYKJIOH/27 I. 

4. PacmupeH Kpyr AaHHbiX o PaAHa~HOHHOM 
nospe:;~KAeHHH MOHOKPHCTaJIJIOB. MeTOAOM TeHe

so:A: pect>neKcorpaq,uu H3y'leHol28•291 B03AeifcTBue 

HOHOII Xe Ha MOHOKPHCTaJIJibl Si, GaP, Ge u W npu 

KOMHaTHOH u a30THOH TeMnepaTypax. CTeneHh 

nospe:;~KAeHHJr GaP, B OTJIH'IHe OT Si u Ge, npu ox

Jia:;~KAeHHH He ysenuqusaeTcJr (CM. puc. 7). Bb1JrCHe

Ho, 'ITO nepeXOA OT AH3JieKTpHKa (aJIMa3) K KJiaC

CH'IeCKHM nonynpoBOAHHKaM (Si, GaP, Ge) u Me

TaJIJIY (W) COnpOBO:;~KAaeTCH cym,eCTBeHHbiM 

H3MeHeH'ueM TeMna H8KOMeHHJI AecPeKTOB H ero 

3811HCHMOCTH OT HOHH3HpyiOm,eif CnOCOOHOCTH qa

CTH~. 3TH pa3JIH'IHK o6bHCHJIIOTCSI MaKpo- H MHK-

pOCKOnH'IeCKHMH CBOACTBaMH MOHOKpHCTaJIJIH'Ie

CKOH cpe..z:.bl. B 'laCTHOCTH, sa:lKHOe 3Ha'leHue MoryT 

HMeTh OCOOeHHOCTH CneKTpa 3JieKTpoHHbiX B03-

6y~eHHH H CTeneHh CBJI3H HX C cPOTOHHOH BeT

BhiO. B OA cneKTpa 3JieMeRTapHb1X so36yQeHHH 

KpHCTaJIJia BJIHJieT Ha npo$HJih H aMilJIHTYAY Ten

JIOBOro nHKa, cPOPNHpyiOm,erocll npH 3BOJIIO~HH 
nepBH'IHbiX soo6y:;~KAeHuA. B KOHe'IHOM HTore npe

o6naAaiOm,HM CTaHOBHTCH JIHOO cPHKCa~ug cl>peH

KeJieBCKHX nap, C03AaHHbiX 3apB:lKeHHOH 'laCTH

~eH, JIH6 0 peKOM6HHa~HJI AecPeKTOB H peKpHCTaJI

JIH3a~HH cpeAbl, JIHOO o6pa30BaHHe npoTH:lKeHHbiX 

AecPeKTHbiX o6JiaCTeH. 
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0.2 0.4 

0.1 

0 0 

0.2 
0.4 

0.1 
.0.2 

0 r 
0 

0.2 0.2 

0 . 1 0.1 

0 0 

0.4 
0 .2 

01 
0.1 

)I( 3 
0 

us 1D 1.5 0 U2 O.t. 0.6 0.8 

<1>, 1015 CM-2 

PHC. 7. P OCT pa3ynOp~O'IeHHII KpHCT8JlJIOB OT 4>JUOeHCa HOHOB 

Xe (3HeprHII 0, 9 M3BhryiCJIO.H), H3MepeHHbiH c noMOII.{biO Te

HeBOro pe$neKca <111 >A/Ill Si (a, 6>, Ge (a, r), GaP (A, e) co

OTBeTcTae HO npH KOMHBTHOH H a30THOH TeMneparypax. )J.n11 

GaP npHBeAeHbi TBKJKe peayJibTaTbi, nOJIY'IeHHble c noMOII.{biO 

pe$neKCa <311 > (JK H 3) npH 3HeprHH HOHOB Xe 0,5 M38/II)'K

JIOH H HHTerpaJibHOM fiOTOKe 1015 HOHOB CM-2 

/ 

5. 11cCJieAOBaHa TepMH'IeCKaJI CTa6HJibHOCTh 

TpeKOB OCKOJIKOB AeJieHHH 238U H 244Pu B KpHCTaJI

JiaX anaTHTa H BHTJIOKHTa 3eMHOrO H MeTeOpHTHO

ro npOHCXO~eHHJI. Y CTaHOBJieHO, 'ITO perpeCCHH 

TpeKOB OCKOJIKOB AeJieHH51 npHBOAHT K yMeHhme

HHIO B03p acTa KpHCTaJIJIOB, OnpeAeJIJreMOro TpeKO

BbiM MeTOAOM. IlpOBe,z:{eHHble HCCJieAOBaHHJI no-

3BOJIHJIM yMeHbWMTh BJIHHHHe 3TOro ~KTa npM 

onpeAeneHMH so3pacTa KPHCTaJIJIOB anaTHTa H 
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• 
"3KCAH- 1 - npHfiop AJIII ODpe,tleJieHHII caxapa B ICpoBH, co;maHHbiA B HHCTHT)'Te 6HQJIOI'HH JIHTCCP HB OCHOBe ~~,qepHbiX 

MeM6paH 

BHTJIOKHTa, H36aBHTbCSI OT <f>oua TpeKOB SIJJ.ef 
rpyniThl :lKeJie3a, B KpHCTaJIJiaX H3 MeTeOpHTOB/ 30 • 

6. Paapa6oTaua MeTo~HKa onpe~eJieHHSI co~e~ 
JKaHHSI ypaua H TOpH.H C HCDOJib30BaHHeM ny'IKOB 

')'-KBaHTOB H HeHTpoHOB, DOJiyqaeMhiX Ha MHK~ 

Tpoue MT-25. llpHMeueuHe MeTo~HKH ~H3JieKTpH-
11eCKHx TpeKOBhiX ~eTeKTOpOB D03BOJIHJIO CHH3HTb 

npel(eJI COBMeCTHOI'O onpe~eJieHHSI CO~epxaHHSI 

ypaaa H TOpHS1/3l/ COOTBeTCTBeHHO ~0 }x} o- S r/r H 

2,2xto-s r/r. 

7. ll~OJI:lKaJIHCb HCCJie~OBaHH.H no co p6U.HH H 

3KCTpaKU.HH T.H:lKeJihiX MHKpo3JieMeHTOB H3 pac

TBOpoB CJIO:lKHOI'O COCTaBa. kf3y11eHO BJIH.HHHe KHC

JIOTHOCTH, HCXO.l(HOH KOHU.eHTpaU.HH MHKp03Jie

MeHTOB H TeMnepaTyphl Ha K03<f><f>HU.HeHT pacnpe

~eJieHH.H Au, Pt, Zn, Pb H Zs H onpe~eJieHhl 

ODTHMaJibHhle YCJIOBHSI HX rpynnOBOI'O H CeJieK

THBHOI'O Bhll(eJieHHSI/32/. llpel(JIOJKeHa MeTO~HKa 
KOHU.eHTpaU.HH 30JIOTa H3 pa3JIH11HhiX reOJIOrH'Ie

CKHX o6beKTOB, B TOM 11HCJie H3 npHpO~HhiX 
sol(/33/. Hayqanoch nose~eaHe 30JIOTa H MeTaJIJIOB 
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DJiaTHHOBOH rpynnhl B reOXHMH'IeCKHX npou.eccax, 

pa3pa60TaHa MeTO~HKa CeJieKTHBHOI'O Bhll(eJieHHSI 

30JIOTa H3 nopomKOBhiX npo6134/. 

8. llpo~OJI:lKaJIHCb pa6oThl DO HCDOJib30BaHHIO 

SIJJ.epHhiX (TpeKOBhiX) MeM6paH l(JI.sl npaKTHlleCKHX 

npHJIOJKeHHH. llpel(JIOJKeH MeTO~ peU.HPKYJI.HU.HOH

HOI'O BOCCTaHOBJieHHSI B03~yxa B 3aMKHYThiX anna

paTaX H DOMem;eHHSIX npH DOMOID;H ycTpoHCTB C 

HcnonbaosauHeM SIJJ.epuhlx MeM6paa. MeTo~ ocao

saa ua ~Hctxt>yaHOHHOM raaoo6Meue soal(yxa H Mo

xeT 6h1Tb npHMeHeH B CHCTeMaX :lKH3Heo6ecneqe

HHSI nepCOHaJia 11HCThiX DOMem;eHHH HJIH B 

6HoTexuOJiorHH/ 35 I. 

HcCJie~osaaa B03MOJKHOCTb npHMeHeHHSI 

SIJJ.epHhiX MeM6paH l(JISI <f>HHHWHOH 011HCTKH B03~y
xa B 11HCThiX npOH3BO~CTBeHHhiX DOMem;eHHSIX/36/. 

0TCYTCTBHe Co6cTBeHHhiX DhiJieBhll(eJieHHi Bhii'Ol(

HO OTJIH'IaeT SIJJ.epuhle DOJIHMepHhle MeM6paHhl OT 

BOJIOKHHCThiX <f>HJibTpaiJ.HOHHhiX MaTepHaJIOB. 3TO 

CBOHCTBO SIJJ.epHhiX MeM6paH D03BOJISieT l(OCTH'Ib 

CTeneHH 011HCTKH BO~yxa, COOTBeTCTByiOm;eA: DO

Mem;eHHeM KJiacca 10 H 1. 



9. Co~aHa 3KcnepHMeHTaJibHa.ll ycTaHoB

Ka/371, n03BOJI.IIIO~a.ll H3yllaTb ~HH3MHKY c6oeB B 

60JibWHX HHTerpaJibHblX MHKpOCXeMaX npH B03-

~eiiCTBHH Ha HHX T.II)KeJiblX HOHOB. l13ylleHbl Bpe-

3KCllEPHMEHT AJihHA.si AllllAPA TYPA 

1. ITpo~OJDKaJIHCb pa6oTbl no coa~aHHIO ycTa-

MeHHble 33BHCHMOCTH HaKOnJieHH.II C60eB H 3Hep

reTHlleCKHe 3aBHCHMOCTH liYBCTBHTeJibHOCTH .lllle

eK naM .IITH, o6JiylleHHblX HOHaMH 11 B, 160, 22Ne C 

3Hepm eii HOHOB 1 M3B/HyKJIOH. 

HOBKH OO:SOC. B ceHu:6pe 1990 r. MexaHHllecKa.ll 400 ..,.,.,.,.,.....,.,..,..,,.,.,.....,"""""''""""""""'""''"""'"""" 
llaCTb YCT2HOBKH 6blJla CMOHTHpOBaHa B 3aJie D;HK-

JIOTpoHa Y-400M. ITpoBe~eHbl BaKyyMHble HCnbl

TaHH.II KaMepbl C meCTbiO H3MepHTeJibHblMH MO

~YJI.IIMH (H3 Tp~u;aTH). Ha nyliKe u;HKJIOTpoHa 

Y -400 C03~2H CTe~ - MHHH-cDO:SQC, Ha KOTOpOM 

npoxo~sa:T ., HCnhlTaHH.II raaoBhle ~eTeKTOpbl. Ha 

pHc.8 noKaaaHa paapemaiO~asa: cnoco6HOCTb nOJI- • 

HOi COOpKH H3MepHTeJibHOI'O MO~YJI.II, BKJII0ll310-

~ero B ce6.11 nJIOCKOnapaJIJieJibHblii n03HD;HOHHO

liYBCTBHTeJibHblii JI2BHHHblii ClleTliHK, 6p3ri'OB

CKyiO HOHH33D;HOHHYIO KaMepy H CHCTeMy 

BpeMeHH npoJieTa B H3MepeHH.IIX cneKTpa KHHeTH

lleCKHX 3Hepmii OCKOJIKOB CnOHT3HHOI'O ~eJieHH.II 

248Cf. 06e rpynnbl OCKOJIKOB lleTKO pa3~eJI.IIIOTC.II, 
B~HO, liTO B M3KCHMyMe OTHOWeHHe 3CHMMeT

pHliHOii H CHMMeTpHliHOii MO~ ~eJieHHR paBHO 12. 

B~eTC.II paapa6oTKa raao-BaKyyMHOii CHCTeMbl yc

TaHOBKH, ~eT cepHiiHOe H3rOTOBJieHHe ~eTeKTOp

HOii H TpHrrepHOii 3JieKTpoHHKH, MeTO~HlleCKHe 

pa60Tbl no CD;HHTHJIJI.IID;HOHHOii li2CTH H3MepH

TeJibHblX Mo~yJieii. Paapa6oTaH naKeT nporpaMM 

M.ll IT3BM M.ll aHanHaa H ynpaBJieHH.II pa6oToii 

ra30~HH3MHlleCKOii CHCTeMbl HanOJIHeHH.II ClleTliH

KOB, aHanHaa HH<l>opMaD;HH, noJiyllaeMoii c raao

Bblx ~eTeKTOpOB/38/. 

2 • .ll:ByxnJielleBoii BpeM.IInpoJieTHblii cneKTpo

MeTp, HCnOJib3yeMblii B pa6oTaX no H3ylleHHIO ~e
JieHH.II B036y~eHHblX ~ep, 6blJI OCHa~eH HOBOii 

~eTeKTHPYIO~eH: annapaTypoii. Ka~oe Mello co

CTOHT H3 nJIOCKOnapaJIJieJibHOI'O JiaBHHHOI'O CTap

TOBOI'O ~eTeKTOpa H n03HD;HOHHO-liYBCTBHTeJibHO

ro, 6oJihmoii nJIO~~H napaJIJieJibHo-pemeTllaToro 

JiaBHHHOrO CTOn-~eTeKTOpa. fiOJiylleHHble OCHOB

Hble napaMeTpbl cneKTpoMeTpa npHBe~eHbl B 

Ta6JI.5. 

3. Ha raaoHanoJIHeHHOM cenapaTope H3ylleHbl 

3aBHCHMOCTH cpe~HHX 3ap~OB pa3JIHliHblX T.II)Ke

JlblX HOHOB (61 < Z < 101) OT HX CKOpOCTH (5 M3B 

< E < 100 M3B), o6paayiO~HXCR B peayJibTare o6-

~HPKH B reJIHH H BO~OpO~e npH ~aBJieHHH ra3a 

-1 Topp. :SblJlo noKaaaHo, liTO Bhl6op HanOJIH.IIIO

~ero cenapaTop raaa oKa3hlBaeT 3HaliHTeJibHoe 

BJIH.IIHHe Ha CTeneHb OliHCTKH OT MemaiO~HX npo

~YKTOB. 06ocHOBaHbl npeHMy~eCTBa 3anOJIHe-
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PHC . 8. M aCCOBOe pacnpeAeJteHHe OCKOJIKOB CnOHTBHHOro Ae

JieHHII 248cm, H3MepeHHoe C nOMOU{biO OAHOft COOpKH H3MepH

TeJibHOrO MOJzyJIII YCTBHOBKH cJ)QJiQC 

3axBaT no yrJiy OT 15" ~o 165": 

- B nJIOCKOCTH peaKD;HH 

- BHe nJIOCKOCTH 

TeJieCHblH yroJI 

Ka~oro Mella, Mcp 

Y rJIOBoe paa pemeHHe 

BpeMeHHoe paapemeHHe, nc 

MaccoBoe pa3pemeHHe, 

aM/M 

Tatl!Lu~a 5 

±20" 

±7" 

185 

0,2" 

230 

2% 

HHR KaMepbl cenapaTopa BO~opo~oM npH H3ylle

HHH acHMMeTpHliHblx peaKu;HH:. ITpe~JIO)KeHbl 

3MnHpHlleCKHe 4>oPMYJibl, n03BOJI.IIIO~He npe~

CKa3blBaTb Cpe~HHe 3ap~bl HOHOB C TOliHQ

CTbiO 3-5%1391. 
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4. 3asepmeHO C03~aHHe HOBOI'O ~eTeKTHpyiO
m;ero MO~YJUI H 3JieKTpOHHOH CHCTeMhl perHCTpa
JJ.HH cenapaTopa "BacHJiuca" . .ll,eTeKTupyiOm,ee yc
TpoiicTso npe~cTaBJUieT co6oii MO~YJib, BKJIIO'IaiO
m;uii B ce651 ~Ba speM51DpOJieTHhlX (CTapT- H CTOD-) 
~eTeKTOpa H DOJiynpoBO~HHKOBhlH ~eTeKTOp, H3I'O
TOBJieHHhlH MeTO~OM MaRa pHoii TexHOJior uu u 
pa3,D;eJieHHhlH Ha BOCeMb He3aBHCHMhlX DOJIOC npH 
oXJia~eHHH so speM51 pa6oThl ~o 265 K. 3 Hepre
TH'IecKoe paapemeHue Ka~oH: nonochl ~eTeKTopa 
M51 a-'laCTu:u; c 3Heprueif 6-8 M3B cocTaBJISieT 
25 K3B. 06m;aSI 3<1>4>eKTHBHa51 DJIOUJ;~b ~eTeKTOpa 
35 cM2• B !{a'leCTse ~eTeKTopa s OT~eJibHhlX onhl
Tax HCD011b30BaJiaCb TaKxe ~BOHHa51 HOHH3aD;HOH
Ha51 KaMepa, npe~cTaBJISIIOm;aSI co6oif cucTeMy 
DJIOCKOnapaJIJieJibHhlX 3JieKTpO~OB. llpo~yKThl pe
aKD;BH HMDJiaHTHpoBaJIHCb B ra30BhlH o6heM nep
BOH KaMephl, a 3Hepru51 a-'laCTHU. H3MepSIJiaCb BTo-

3aaepwaeTCII C03,A8HHe nepsoA O'lepeAH yCT8HOBKH cJ>QiiQC 
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poH KaMepoH, KOTopaSI CB060~Ha OT !l>oHa ~ep OT
~a'IH. 3HepreTH'IecKoe paapemeHue CoCTaBJI51eT 
-45 K3B/4()-42/. 

5. Coa~aH naKeT nporpaMM M51 cneKTpoMeT
puu T51:lKeJihlX HOHOB H npo~yKTOB ~epHhlX peaK
ll;HH Ha ycTaHOBKe rHC B pe:lKHMe OH-JiaHH. Boa
MO:lKeH sapHaHT HCDOJib30BaHHSI naKeTa, KOr~a 

Hap~y CO c6opOM cneKTpOMeTpH'IeCKOH HH!l>Op
Mall;HH 6y~eT OCym;eCTBJI51TbCSI ynpaBJieHHe U,HK
JIOTpOHOM Y -400. ilaKeT nporpaMM SIBJI51eTCSI nep
BhlM nporpaMMHhlM npo~yKTOM MSI MHOI'O~eTeK
TOpHhlX DOJiynpOBO~HHKOBhlX CneKTpoMeTpoB Ha 
6aae TI3BM s Ol.f.SUi/43/. 

6. Ha ny11Ke :u;uKJioTpoHa Y -400 coa~aHa ycTa
HOBKa TETPA, noasonsriOm,asr cenapuposaTb BTo
pH'IHhle ny'IKH, oopaayiOm;HeCSI B peaKJ,J.HSIX C TSI-



nepBHliHbm BTopHliHbiH 

nyt~OK I nyllOK 

> ~MTl 
MHWeHb T 

1 
~T--2 o--o 

Q Q 

PHc. 9. CxeMa sxcnepHMeHT8JibHOA ycTaHOBKH TETPA 

HeMeli.KHe CTyAeHTiol a HBK .JUIP I'OTOBIITCII K yqacTHJO a 6y.zzy~HX sxcnepHMeHTax aa ycTaaoaxe CZ,060C 

:llteJIHMH HOHaMH c 3Heprue8 -20 MaB/HyKJioH 

(puc.9>. B ycTaHOBKY BXO.AHT: MarHHTHIIlB cenapa

Top npo,AyKTOB peaKIJ;HH1 CHCTeMa ,AeTeKTOpoB AJHI 

perHCTpaiJ;HH H 3neKTpOHHag H3MepHTenbHQ-BIIl-

11HcnHTenbHag cucTeMa. YcTaHOBKa npe,AHaaHa'le

Ha AJU1 nQII)''IeHHg H Hccne,AOBaHHg CBOiicTB pacna

,Aa ner11aB:mux HeB:TpoHOH361:1lTO'IHI:IlX ~ep. YcTa-

HOBKa fi03BOn9eT H3Mep9Tb nepHO,AIIl ~-pacna,Aa 

ner'laBWlf X ~ep, Bep09THOCTb ~-3a,AepxaHHOH 
3MHCCHH HeBTpoHOB H MHOJKeCTBeHHOCTb HCnycKa

eMIIlX npH 3TOM HeBTpOHOB. 3qxpeKTHBHoCTb perH

CTpau;HH ~-'laCTHIJ; COCTa&n9eT 0,95, a HeBTpoHOB 

- 0,315. llpose,AeHI:Il MO,AenbHI:Ile H3MepeHHlil AJilil 
8He, 9Li. 
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7. llpose,AeHhl pa6oThl no ycosepmeHcTsosa
HHIO MHKpoTpoHa Jl.SIP H H3I'OTOBJJeHHIO HOBhiX 
MHKPOTPOHOB .AJI51 cTpaH-yllaCTHHU O~Hi l1. B 
1990 r. H3roTOBJJeH H nepe,AaH B MOHroJIHIO MHKpo
TpoH MT -22, oKaaaHa noMom;b s MOHTaJKe H aany

CKe MHKpoTpOHa MT -22 B r.KyTHa ropa <qC<l>P>' 
H3rOTOBJJeHhl y3Jlhl MHKpoTpoHa MT-25 Mll Ky6111, 
OKa3aHa DOMOIIJ;b B OpoeKTHpoBaHHH MHKpoTpoH
HhiX na6opaTopaA s BonrapHH, MoHroJIHH, Ky6e, 
l1HCTHTyTe MeTponoraa s KamaHese <CCCP>, a 
TaKJKe B OO,AI'OTOBKe nepcOHaJia .llJill 10 Hay llHhiX 
UeHTpoB. 
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rEOPnrR HHKOJIAEBUq <PJIEPOB 
1913- 1990 

19 HOS16p51 1990 I'OAa CKOpOnOCTH:lKHO CKOH

llaJICSl B~aiOm;HifCSl COBeTCKHif <PH3HK H OpraHH-
3aTOp HayKH, ylleHillif C MHpOBblM HMeHeM, Jiaype

aT JleHHHCKOi H rocyAapcTBeHHblX npeMHi CCCP 

aKMeMHK reoprHi HHKOJiaeBHll ~Jiepos. 
EMy npHHCUVIe:lKaT ocaosonoJiara10m;ue 3Kcne

puMeHTaJibHille pa60Tbl B p~e <PyHAaMeHTaJibHblX 

H npaKTHlleCKHX HCCJieAOBaHHi <PH3HKH aTOMHOI'O 

~pa, B TOM liHCJie OTKpblTHe CnOHTaHHOI'O AeJie

HH51 ~ep. 

C 1941 no 1952 I'OA f.H.<l>Jiepos COBMeCTHO C 

Jii.B.KypllaTOBblM npHHHMaJI CaMOe aKTHBHOe yqa

CTHe B pa60TaX no pa3BHTHIO aTOMHOi HayKH H 

TeXHH.KH, HenocpeACTBeHHO CBSl3aHHblX C yKpeiiJie

HHeM o6opoaaoi Mom;u CoseTcKoro Co10aa H co

aAaHHeM OCHOB ~epHOif 3HepreTHKH. 

C HMeHeM f.H.~Jieposa CBSl3aHO CTaHOBJieHHe 

HOBOI'O HayliHOI'O HanpaBJieHHSl - <PH3HKH Tll:lKe

JlblX HOBos. Oa 6blJI AHPeKTopoM Jia6opaTopuH 

~epHblX peaK.U:HH B 06J.eAHHeHHOM HHCTHTyTe 

~epHblX HCCJieAOBaHHi, C03AaTeJieM 60JibWOI'O 
HayliHOI'O KOJIJieKTHBa. 

B focyAapcTBeHHOM peecTpe CCCP aaperucT

pHposaHo 10 OTKpblTHi, CAeJiaHHblX f.H.<l>Jiepo

BblM c coTPYAHHKaMH. Hap~y c pemeHHeM KJIIO

qeslllx <PyHAaMeHTaJibHblX npo6JieM <PH3HKH ~pa 
r.H.<l>Jiepos Ha npoTSl:lKeHHH scei csoei :lKH3HH 

MHOI'O CAeJiaJI AJISI npaKTHlleCKOI'O HCnOJib30BaHHSl 

AOCTH:lKeHHif ~epHOif <PH3HKH B HapOAHOM X0351if

CTBe. MHOI'O CHJI reoprHi HHKOJiaeBHll OTAaBaJI 
pa3BHTHIO H yKpeiiJieHHIO Me:)KAyHapOAHOI'O Hayq

HOI'O COTPYAHHllecTsa, Hayqao-opraHH3aTopcKoi 

pa6oTe. 11M socnHTaHill AeCSITKH KpynHillX yqe

Hillx, IIJIOAOTsopHo pa6oTaiOm;ux s CoseTCKOM Co-

103e H APYrHx cTpaHax. B TelleHHe MHOrHx JieT.OH 

6blJI npeAceAaTeJieM Hay11Horo coseTa AH CCCP 

no npHJIO:lKeHHIO MeTOAOB ~epHOi <PH3HKH B 

cMe:lKHillX o6JiaCTSIX, SIBJISIJICSI liJieHoM p~a Cose

ros AH CCCP H peAKOJIJierHi HayliHblX :lKYPHaJIOB. 

AsTOPHTeT feoprHSI HHKOJiaesHlla 6blJI o11eHh Blll

coKHM KaK s Hamei crpaHe, TaK H aa py6e:lKOM, ero 

AOKJiaAill Ha KpynHeimHX Me:)KAyHapOAHblX KOH

<l>epeHIJ:HSlX scTpellaJIH HeH3MeHHoe BHHMaaue. OH 

6blJI H36paH nOlleTHblM liJieHOM p~a HHOCTpaHHblX 

aKaAeMui , Sl:BJISIJICSI no11eTHillM AOKTopoM pS~Aa aa

py6e:lKHillx yausepcuTeTos. 3a s~a10m;uecSI aayq

Hble AOCTH:lKeHHSl: f.H.<DJiepOB MHOI'OKpaTHO 6blJI 
OTMelleH BblCOKHMH npaBHTeJibCTBeHHblMH Harpa

AaMH, B 1949 rOAY eMy npHCBoeHO 3BaHHe fepOSl 

Co.u:HaJIHCTHllecKoro TpyAa, OH 6blJI Harpa:)KAeH 

opAeHaMH H MeAaJISIMH CCCP H p~a Apyrux 

c;paH. 

CseTJiaSl: naMSl:Tb 0 reoprHH HHKOJiaeBHlle Ha

BCerAa OCTaHeTCSl: B cepA.u:ax JIIOAeH, HMeBWHX Clla

CTbe BCTpellaThCSl: H COTPYAHHllaTb c HHM, YliHTbCSI 
y Hero. 
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JIABOPATOPVI51 
HEMTPOHHOM $V13VIKVI 

B 1990 nmy KOJIJieKTHBOM Jla6opaTOPHH Heii:~ 
pOHHOH cPH3HKH npOBO~HJJHCb Hay'IHO- HCCJie~O

BaTe./IbCKHe pa6oThl no H3y'leHHIO CBOHCTB KO~eH
CHpoBaHHhiX Cp~, no HeHTpoHHOH ~epHOH 

cPH3HKe, a TaKXe B o6.naCTH npHKJIMHhiX HCCJie~O
BaHHH. 

B o6nacTH cPH3HKH Ko~escHposasshlx cpe~ 
HCCJie~OBaHHSI 6hiJIH HanpaBJieHhl Ha H3y'leHHe 
CTPYKTYPhl KpHCTaJIJIH'IeCKHx, x~KHX H aMop<P
HhiX CHCTeM, CTPYKTypsoii: H MarHHTHoii: ~HHaMH
KH, a TaKXe CBOiiCTB nOBepXHOCTeii: H DJieHOK. 3Ta 
nporpaMMa 6h1Jla opHeHTHposasa rnaBHhiM o6pa-
30M Ha BhiSICHeHHe npHpo~hl BhiCOKOTeMnepaTyp
HOii: csepxnposo~HMOCTH. Pa6oThl no cPH3HKe KOH
~escHposaHHhiX cpe~ npoBO~HJJHCb B OCHOBHOM Ha 
peaKTOpe HEP-2 JIH<I> H t~aCTH'IHO sa HCTO'IHHKax 
seii:Tposos Jla6opaTopHH Peaep<t>op~a-3n DJieTosa 
(BeJIHK06pHTaHHSI), l1HCTHTyTa Jlay3-JiaHXeBeHa 
(fpeso6.nb, <I>pasu;H.II), Jla6opaTopHH Jleosa 
EpHJIJII03Ha <CaKJie, <I>pasu;HSI) . 

Heii:TpoHHaR ~epsag: cPH3HKa s JIH<I> opHeH
THposaHa Ha H3y'leHHe CBOHCTB Heii:TpOHa KaK 3Jie
MeHTapHOH 'laCTHUhl H HCCJie~OBaHHe CBOHCTB 
aTOMHhiX ~ep B peaKUHSIX C Me~eHHhiMH HeHTpo
HaMH. Pa6oThl B 3TOii o6nacTH nposo~HJJHCb Ha 
HMnynbCHOM 6ycTepe-pa3MHOXHTene HEP-30 
JIH<I>, Ha peaKTopax Jll151<I> AH CCCP (faT'IHHa), 
HJIJI (fpeHo6.nb, <I>paHUHR), MIOHXeHcKoro Tex
HHt~ecKoro YHHBepCHTeTa (fapXHHr, <l>Pf), a TaK
xe Ha Me30HHOii: <t>a6pHKe Jloc-AJiaMOCCKOH HaiJ;H
OHaJibHOH na6opaTOpHH (CiliA). 

TipHKJIMHhle HCCJie~OBaHHSI 6hiJIH COCpe~OTO
'IeHhl B OCHOBHOM Ha npHMeHeHHH MeTO~HK Heii:T
poH-aKTHBaUHOHHOro H peHTreH-<t>JIIOOpecueHT
HOro aHanHaa, a TaKxe sa paapa6oTKe npH6opos 
Ha OCHOBe CKB~OB H3 BhiCOKOTeMnepaTypHhiX 
CBepxnpoBO~HHKOB. 

Hayt~HaR nporpaMMa Jla6opaTopHH Heii:TpoH
soii: cPH3HKH BhlnOJIHSIJiaCb HHTepHaiJ;HOHaJibHhiM 
KOJIJieKTHBOM cPH3HKOB. l13 148 Hay'IHhiX COTpy~-

BH3HT ITOJIHOMO'IHOro ITpeACTaBHTeJill npaBHTeJibCTsa CCCP s OIUIH B .~.KoHOB8JIOBa s ,Lzy6ey . Ha CHHMKe: c ucCJieAOBBHHliMH 
3JleKTpoM&l'HHTHblX H TepMOAHHBMH'IeCJCHX cso~cTB BTCIT B .~ . KoHOBBJiosa (s !leHTpe) 3H8KOMliT AHpeuop JIH~ B.Jl.AKceHos 

(CJiesa) H B .B .BacHJJbes 
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HHKOB s Jla6opaTopHH pa6oTaiOT 84 ylieHhlx H3 
CCCP H 64- H3 ~pyrHx cTpaH-yliaCTHHU: 06be~H
HeHHOro HHCTHTyTa. 

llpo~oJDKaJIOC& aKTHBHoe HayliHOe coTpy~HH
qecTso c HHCTHTyTaMH cTpaH-yliaCTHHU: OIUIH, a 
TaK:lKe c Jla6opaTopHei Pe3eJXPop~a-3niiJieToHa 
(BeJIHK06pHTaHH.H), lfHCTHTYTOM Jlay3-JiaH:lKeBe
Ha (fpeHoMb, <l>paHD;H.H), Jla6opaTOpHeH JleoHa 
BpHJIJII03Ha (CaKJie, <I>paHD;H.H), Jloc-AnaMoccKoi 

HAYqHO-HCCJIE.D:OBA TEJibCKHE PABOTbl 

<1>11311KA KOH.D:EHCHPOBAHHbiX CPE.D: 

1. Ha peaKTope HBP-2 (cosMeCTHO c <l>H3H1Ie
cKHM HHCTHTYTOM AH liC<I>P H llonHTeXHHlie
cKHM HHCTHTYTOM, llpara) npO~OJI:lKeHhl HCCJie~O

BaHH.H aroMHOH CTPYKTYPhl KepaMHKH H MOHOKpH
CTaJIJia BhiCOKOTeMnepaTypHoro csepxnposo~HHKa 
"2-3-2" Ha OCHOBe OKC~a BHCMyTa/ 1,2/. Cym;eCT
BeHHOH liepTOH 3TOro COe~HHeHH.H .HBJI.HeTCil npH
CYTCTBHe s aTOMHOH CTPYKType H36hiT01J:HOro (He
CKOJI&KO aTOMH.%) (nO cpasHeHHIO C cPOPMaJibHOH 
BaJieHTHOCTbiO) KHCJIOpO~a. JIOKaJibHble HCKa:lKe
HHSI CTPYKTyphl, nopo~aeMhle H36hiT01J:HhiMH 
aTOMaMH KHCJIOpO~a, B3aHMO~eHCTBYIOT Me~y 

COOoH KOOnepaTHBHbiM o6pa30M C nOMOW:biO ynpy
rHX CHJI, o6pa3ysr npH 3TOM CBepXCTPYKTypy, KO

TOpa.H MO~YJIHpyeT OCHOBHYIO KpHCTaJIJIHlJ:eCKYIO 
pemeTKy. HcCJie~osaHHe xapaKTepHCTHK 3TOH 
csepxCTPYKTyphl npe~CTaBJI.HJIO. 3HalJ:HTeJibHbiH 
HaylJ:HbiH HHTepec, TaK KaK p~ HCCJie~OBaTeJieH, 
HCX~.H w qysCTBHTe.llbHOCTH .HBJieHH.H BTCll K co
~ep:lKaHHIO KHCJIOpO~a, CB.H3b1BaJIH cym;eCTBeHHble 
liePThl HaCTyiiJieHH.H CBepxnpOBO~HMOCTH B OKC~
HbiX MaTepHaJiaX C HaJIHlJ:HeM H CBOHCTBaMH 
csepxcrpyKTYP· BhlnOJIHeHHhle s JIH<I> HCCJie~osa
HHSI, BO-nepBbiX, n03BOJIHJIH ycTaHOBHTb KOJIHlJ:e
CTBeHHble xapaKTepHCTHKH (nepHO~ H CMem;eHHe 
scex aToMos, pHc.1), onHChiBaiOm;He csepxcTpyK
TYPY, H, so-sTophlx, noKa3aJIH, liTO TeMnepaTyp
Ha.H 3aBHCHMOCTb 3THX xapaKTepHCTHK (HCCJie~O
BaHHSI s ~Hana3oHe OT 8 ~o 920 K> He o6Hapy:lKHBa
eT KaKHX-JIHOO oco6eHHOCTeH, Koppe.nHpyiOW:HX CO 
csepxnposo~.HW:HMH csoicTBaMH :noro MaTepHa
na. 

2. CosMeCTHO c HHH All H 11M (MocKsa) npo
se~eHhl 3KcnepHMeHThl no H3ylJ:eHHIO npou;ecca 
B3aHMO~eBCTBH.H Y 123 C BO~Opo~OM B XO~e Me~
JieHHOrO Harpesa o6pa3u;a OT KOMHaTHOH TeMnepa
Typbl ~0 450•c/3/, JJ:HcPpaKD;HOHHble CneKTpbl H3-
Mep.HJIHCb B WHpOKOM HHTepsaJie Me:lKIIJIOCKOCT
HbiX paccTO.HHHH 0-20 A> qepe3 Ka:lK~ble 3 MHH. 
Pe3yJI&TaThl 6biJIH o6pa6oTaHbl no MeTo~y PHT-

na6opaTopHeii <CWA>, PeaKTOpHoi na6opaTo
pHei s fapxHHre <<I>Pn . 

KpynHhiM co6hiTHeM iiBHJIOC& npose~eHHe s 
AnymTe VI Me~yHapo~HOH WKOJihl no HeiTpoH
HOH cPH3UKe, nocsilm:eHaou naM.HTH aK~eMHKa 
H.M.<I>paaKa, naypeaTa Ho6e.nescKoi npeMHH no 
cPWHKe 3a 1958 ro~. ~onme ro~hl 6hlsmero ~HpeK
TopoM Jla6opaTopHH. B pa6oTe lliKOJihl npHH.HJIH 
yliaCTHe 60Jiee 250 cPH3HKOB H3 18 CTpaH. 

a>- SrO 

SrO 

BiO 

0.25 

BiO 

SrO 

0 

PHc . 1. CTpyKTypa BbJCOKOTeMneparypHoro caepxnpoBOAHHJta 

B~<Sr, Ca) 3C~OS+y a llJIOCKOCTH b-e. CTpe.nKaMH yxaaaHbl 

CMeW.eHHII BTOMOB npK HH3KHX TeMneparypax . A TOMb! npH X 5!! 

0,5 3BWTpHXOB8Hbl, KKCJIOPOII npH X - ± 0,25 U0Ka3BH qepHbi

MK KPYlKK MH 

se.n&~a c u;e.n&IO nonylieHHil CTPYKTYPHhiX napa
MeTpos B 3aBHCHMOCTH OT TeMnepaTyphl. JJ:o 220•c 

o6pa6oTKa ~ana xopomo H3BeCTHYIO crpyKTYPY 
1-2-3 6e3 3aMeTHhiX npH3HaKos yMeH&meHHil op
TOpoM6HliHOCTH. llo ~OCTH:lKeHHH 220•c B o6pa3u;e 
HalJ:HHaiOTCil CHJibHble H3MeHeHHil: B~eJieHHe HO
BOH KPHCTaJIJIHlieCKOH ct>a3hl, ~eHTHcPHu;HposaH
HOH KaK MeTaJIJIHlieCKail Me~&, pe3Koe yse.nHlieHHe 
ct>oHa H mHpHHhl ~Hci>paKD;HOHHhiX nHKOB, yMeH&
meHHe 3aCeJieHHOCTH 04+05 ~0 3HalJ:eHHSI 0,6 • .sJs
HbiX npH3HaKOB cPOPMHpOBaHHSI TBep~Oro paCTBO
pa BO.llOpoJla s CTPYKType 1-2-3 He Ha6JIIOJlaJIOc&: 
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b:. 

YCT8H08Ka 00p83U.B HB HCHTpOHHOM IIHcllpaKTOMCTp e ,l},H-2 

~IIDD6J 

PHC. 2. fi08Ci1CHHC HHTCHCH8HOCTH M8JIOyrJI080ro p &CCCIIHHII 

Hei1TpOH08 HB nep80M :nane OTJKHra 8i-KepaMHKH. 8 HB'I8..1C 

WKBJlbl 8pCMCHH TCMneparypa KOMH8TH811 , 8 KOHU.C - OKOJIO 

500"C . KaHBJlbl 8)10Jib )lpyroH OCH COOTBeTCT8YIOT n epe)I8HHO

MY HMnyJJbcy OT 0,06 )10 0,02 A-I 8 H8'18JIC H KOHU.C WK8Jlbl . 

Pe3Koe Y8CJIH'ICHHC HHTCHCH8HOCTH HBMIO)IBCTCII n pH OOpa-

3011AHHH cll&3bl 2-2-0-1 

3. B xo.zxe OTX<Hra 6hlcTpo3aKaJieHHoro pacnJia
sa coe.zxuHeHug BiSrCaCu20 8 onpe.zxenuucb yCJio
sug, Heo6xo.zxHMbile .llJlg nonylleHug O.llHo4>a3HhiX 
coe.zxuHeHHH Bi2Sr2Cu06 (2201) u Bi2Sr2CaCu20 8 
(2212) , IJepsoe H3 HHX gBJiiJeTC51 nonynpOBO.llHH

KOP1, H xapaKTepH3yeTC51 nepHO.llOM noBTOpeHug 
24 A B.llOJib ocu c KPHCTaJIJia, BTopoe - csepxnpo

BO.llHHK c T c - 80 K, ero nepuo.zx B.llOJib c - oKoJio 
30 A. B 3TOM 3KcnepuMeHTe 6HJio sbilgcHeHo, 'ITO 

npou.eccH o6pa30saHH51 24 A- u 30 K-4>a3 cym;e
CTBeHHO pa3JIH'laJOTcg141. Ha puc.2 noKa3aHhl H3-

MeHeHH51 HHTeHCHBHOCTH MaJIOYI'JIOBOI'O pacceg
HHSI npH nOSIBJieHHH B o6pa3U.e 4>a3H 2-2-0-1. 3Ta 
KapTHHa THnH'lHa .llJlg o6pa30BaHHil HOBOH 4>a3bil 
nyTeM so3HHKHoseHug u pocTa aapo.zxHmeii. Cllaaa 
2-2-1-2 o6paayeTcSJ H3 2-2-0-1 s peayJibTaTe 

CTPYKTYPHOH nepecTpoH:Ku. 
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4, IJpO.llOJDKaJIHCb HCCJie.llOBaHHg MeXaHH3MOB 

CBepxnpOBO.llHMOCTH B BHCOKOTeMnepaTypHHX 
csepxnposo.zxHHKax. .llaJibHeH:mee pa3BHTHe no
JIYllHJia aHrapMOHH'leCKag MO.lleJib, n03BOJI5UOIIJ;ail 
o6biiCHHTb yCHJieHHe CBii3H HOCHTeJieH B pe3yJibTa
Te CTPYKTYPHHX aHoManuH:I Sl. ClloHoHHHH Mexa
HH3M B HaCTOiiiiJ;ee speMil iiBJiileTCg, nO-BH.llHMO

My, HaH60Jiee COOTBeTCTBYIOIIJ;HM HMeJOIIJ;HMCil 
3KcnepuMeHTaJibHHM .zxaHHHM. O.zxHaKo npu ~TOM 
OCTaeTcg npo6JieMa yqeTa CHJibHHX KoppeJIHL~HH 
HOCHTeJieHI 61. 

5 . .llJig o6J,gcHeHug Heo6HllHoro nose.zxeHH51 

BHCOKOTeMnepaTypHHX CBepxnpOBO.llHHKOB B Mar
HHTHOM none npe.llJIOX<eHO .llHHaMH'leCKOe OnHCa
HHe Mo.zxenu csepxnposo.zxgm;ero cTeKJia/7 I. IloKa
aaHo, 'ITO, B OTJIH'lHe OT MO.lleJieH CKOJibX<eHH51 
Mai'HHTHOI'O nOTOKa, 3Ta MO.lleJib .zxaeT HepapXHIO 

3aKOHOB .llOJII'OBpeMeHHOH penaKCaU.HH. IJpe.zxcKa-
3aHug MO.lle-'IH HCC..'Ie.llyJOTCg B 3KCnepHMeHTaX C 
ROJISipH30BaHHbiiMH HeHTpOHaMH, a TaKX<e C no
MOIIJ;biO CKBH.ll-Mai'HHTOMeTpa. 

B paMKax Mo.zxenu csepxnposo.zxgm;ero CTeKJia 

nonylleHo Ha6nJO.zxaeMoe 3KcnepuMeHTaJI&Ho nose
.zxeHue BOJibT-aMnepHOH xapaKTepHCTHKHI8,91 H 

npe.llJloX<eHo onucaHue 4>nYKTyau.uoHHoro .zxua
Mal'HeTH3Ma B KpHTH'leCKOH o6JiaCTH, r.zxe npe.zxcKa-
3aHO no51BJieHue Kpoccosepa MeQy .zxsyx- u Tpex
MepHHM nose.zxeHHeMI I 01, 

6. Bnaro.zxapil BHCOKOH cseTocHJie peaKTopa 
HBP-2 s 1990 r. y.zxanoc& sHnOJIHHTb (cym;ecTseH
Hhle .llJlil 4>H3HKH paCTBOpoB) 3KCnepHMeHTbil no 
HaMJO.lleHHIO MaJIOYI'JIOBOI'O pacceSJHHg HeHTpOHOB 
s pacTBopax sec&Ma MaJIHx MOJieKyJI. B BO.llHOM 
paCTsope TeTpaMeTHJIMO'leBHHbil (TMM) 6HJIH Bhl-



noJIHeHhl TPH Tuna 3KcnepuMeHTOB, B KOTOphlx 

H3YllaJIHCh 3aBHCHMOCTh aaKOHa pacCe.!IHH.!I OT 

TeMnepaTyphl H KOHU,eHTpaU,HH, BapHaU,H.!I KOHT

pacra C llOMOIIJ.hiO H3MeHeHH.!I H30TOnHOI'O COCTaBa 

paCTBOpHTeJI.!I, npOBOAHJIHCh TaK:JKe H3MepeHH.!I 

OAHOllaCTH'IHOI'O <J;>opM<J;>aKTOpa C llOMOW.hiO Cne

U,HaJihHO Bhl6paHHOH CMeCH npOTOHHpOBaHHhiX H 

Aeii:TepuposaHHhiX TMM. EJiaroAap.!l MaJihiM paa

MepaM paCTBOpeHHOH MOJieKyJihl (paAHYC HHepU,HH 

Rg - 3,5 A) B onhiTax npo.!IBHJIC.!I P.!IA BeChMa TOH

KHX 3<J;><J;>eKTOB, HaHOOJiee 51pKHM H3 KOTOphiX 51B

JI.!IeTC.!I npeuMym.ecTBeHHaR opueHTau,u.!l MOJieKyJI 

paCTBOpHTeJI51 (BOAhl) B6JIH3H noBepXHOCTH pac

TBOpeHHOH MOJieKyJihl. H:cCJieAOBaHHe BhlnOJIHeHO 

coBMeCTHO c U:Hc:I>H BAH (EyAanemT)/11 1. 
Ha puc.3 noKaaaHhl peayJihTaThl onhiTOB no sa

puau,uu KOHTpacTa H- H 0-MOAH<I;>HKau,uH: TMM. 
Ha6JIIOAaeMoe OTKJIOHeHue TOlleK nepeceqeHH51 

HaKJIOHHhiX np.!IMhiX JIHHHH C OChlO a6CU,HCC OT 

O:JKUAaeMhiX (nOKa3aHhl CTpeJIKaMH) .!IBJI.!IeTC51 

CHMMeTpHliHhiM OTHOCHTeJihHO nyHKTHpHOH JIH

HHH (8,3% H 0 B paCTBOpHTeJie), KOTOpa51 OTHO

CHTC.!I K HaH~OJiee H30TpOnHOMY pacnpeAeJieHHIO 

aMnJIHTYAhl pacCe51HH.!I B MOJieKyJie BOAhl. 

7. Ha cneKTpOMeTpe nOJI.!IpuaosaHHhiX HeHT

poHOB peaKTOpa H:oP-2 npOAOJI:JKaeTC51 pa3BHTHe 

MeTOAHKH uccJieAOBaHuit TOHKHX ( -1000 X> nJie

HOK H nosepXHOCTeH pa3JIH'IHhiX BeW.eCTB C no-

,, 7·10
10 6 o Ps·cm' 

lito..-c'J> i101cm1 

9 
I 8.3%H20 

8.1·10"' 

8 I 6.4 

I 4.9 

16 

2.5 

1.8-10-· 

9 

4 

ur' 
- 20 0 20 40 so ao 100 

%H2o 

PHC. 3. 3a HCHMOCTb KB8J1p8THOrO KOpHII HHTeHCHBHOCTH pac

CeiiHHII Bn epe)l OT CO)IepX8HHII JJerKOH BO)Ibl (HHXHIIII OCb) 

HJIH OT 11JJOTHOCTH 8MI1JIHyYJI p8CCeiiHHII (BepXHIIII OCb) B paC

TBOpHTeJJe liJIII pacrsopos H-TMU <e>. D-TMU (0) H HX cMe

cefl ( o ), c -_1,0 MOJJb/JJ . CrpenK&MH I'H• I'o noKa3&Hbl oxH

ll8eMhie TO'IKH KOMneHC81.1HH liJIII H- H D-TMU coorseTCTBeH

HO, WTp HXnyHKTHpH811 JIHHHII COOTBeTCTByeT COCT8BY 

wH3orpon oro" pacrsopHreJIII 

MOW.biO 51BJieHH.!I 3epKaJihHOrO OTpa:JKeHH.!I HeHTpO

HOB. H cCJieAOBaHH.!I PRAa MaTepuanos (cTeKJio 

"float" , 30JIOTa.!l nJieHKa TOJIW.HHOH 1620 J..., OKHC

JieHHa51 nJieHKa MeTaJIJIHlleCKOrO THTaHa TOJIW.H

HOH 163 0 X> noKaaanu, liTO aa speM.!I 3Kcnoauu,uu 

-12 qac os yAaeTC.!I uaMepHTh KPHBhle oTpa:JKeHH.!I 

CMeHa o6p83l.IOB Ha cneKTpoMerpe MaJJoyrnosoro pacceiiHHII HeflrpoHOB MYP H 
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PKc. 4. Ha6nJOA&eMwe KpKawe oTp&lKCHKII OT llJICHKK MCTBJJJIK'Iec~~:oro TKT&Ha 0630 Al Ha cTe~~:ne Mfloat" <neawA rpaqnu) H MO

AeJJitHble DOTCHU.K&Jibl, KX ODKCbiB&IOWKC (Opa&biH rpBcPKK) . KpKBbiC H& JJeBOM rp&cPKKC OOJJy'leHbl Hi OAHOH H TOH JKe llJieHKe, 

3KCDOHKpoB&HHOH HB BO~Xe B TC'ICHKe ABYX HeJieJJit (TO'IKK) K JIBYX JICT (CilJIOWHill KpHBill) . finOTHOCTit iMilJIHyYJI piCCeiiHHII 

(npaawA pHcyHOK) Ha paccTOIIHHIIX I 00 A OT noaepxHOCTK KMeeT 11p11:o awpalKeHHwA DOA'IteM, OTpalKiJOWKA npoHHKHO&eHHe KKC

nopoA& a THTBH npH ero OKKCJJeHHK. TMWKHa OKHCJJCHHoro cno11 co ape Me HeM H3MeHHJJac& OT 90 .110 120 1.. Hi6nJOA&eMble H3MeHe

HHII llJIOTHOCTK npH rny6KHax 60Jiee 1600 A OTPBJKBJOT oco6eHHOCTH llJIOTHOCTH CTCKJiliHHOA DOAJIOJKKH 
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PHc. 5. KpHCTBJJJIH'IeCK&ll CTPYKTYPi cynepHOHHOA cP&3b1 

CsHSQ 4 (npoeKU.HII Hi llJIOCKOCTb a-C KpHCTBJJJiiL .!L1 11 IICHO

CTH DOKB3BHbl TOJibKO D03KU.HH KHCJJOpoJIHbiX H BOJIOpoJIHbiX 

iTOMOB. llyHKTHpOM o6o3HB'IeHB OAHB H3 B03MOlKHbiX CHCTC!'I 

BO.!IOPOJIHbiX CBII3eH. llOKB3BHbl JIBe B03MOlKHble OpHeHTBL\HH 

SQ 4 TeTpB3JIPB 

s uurepsa.rre Ko3Q>¢>uu.uenTOB oTpa:lKeHHH R: 1 ~ R 
~ 10-4• nyreM CU{eKBaTHOro MO.QeJIHpoBaHHH y.aa

eTCSl OUHChiBaTb BeCbMa CJIO:lltHhle npo¢>HJIH 3aBH-
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CHMOCTH 11JIOTHOCTH KOrepeHTHOH aMI1JIHTY.Ilhl pac

CeHHHB OT rJiy6HHhl B MaTepHaJie, B03HHKaiO~eH, 
HanpHMep, BCJie.QCTBHe OKHCJieHHB (pHC.4). 11CCJie

.QOBaHHH B 3TOH OMaCTH Upe.QCTaBJIBIOTCH BeCbMa 

HHTepeCHhiMH Jl)IB <l>H3HKH noaepXHOCTeH pa3.QeJia 

H <l>H3HKH TOHKHX nJieHOK. lJ..nSl paCmHpeHHB 3THX 

HcCJie.QoaanHH coaMeCTHO c ll,11<I>11 BAH <By.Qa

nemT) npeJl)lo:lKen npoeKT cneKTpOMeTpa "Pe

$IeKc", peaJIH3al.l,HH KOTOpOro fi03BOJIHT UO KpaH

HeH Mepe B 10 pa3 CHH3HTb HH:lKHHH npe.Qe.n Ha

MIO.QaeMOro Ko3Qxt>uu.ueuTa oTpa:lKeHHSl R npu 

O.llHOBpeMeHHOM noahlmenHH cseTOCHJihl. Pa6oTa 

BhlfiOJIHeHa COBMeCTHO C fopHO-MeTaJIJiyprH'Ie

CKOH aK<meMueit <KpaKoa, Pn>/!2/. 

8. CoaMeCTHO c 11HCTHTYTOM KPHCTaJIJiorpa

<t>uu AH CCCP <MocKaa) H Jia6opaTopue8 Peaep

<Pop.lla-3nnJieTona (BeJIHK06pHTaHHSl) MeTO.QOM 

HeHTpoHHOH nopomKOBOH JlH<tlpaKU.HH BhiCOKOro 

paapemeHHH onpe.Qe.neua CTPYKTypa cynepuouuo

ro npoao.QHHKa CsDS04 npu 300 K (HH3Konposo

.llBmaB <t>aaa) H npu 448 K <cynepuouuaSI <t>aaa). C 

noMO~biO MeTo.Qa PHTBeJib.Qa npoae.Qen noJIHhiH 

CTPYKTYPHhiH aua.rrua H onpe.Qe,,enhl pauee ueua

aecTnble n0,10:lKeHHH aTOMOB, 3aCe.neHHOCTH KpH

CTaJI.101'pa<t>H'IeCKHX aTOMHhiX U03Hl.l,HH H TenJIO

Bble <t>aKTOphl Jl)IH ,1ei'KHX aTOMOB. 

3a 8-,1eTHIOIO HCTOpHIO cy~eCTBOBaHHSl <t>eHO

MeHa cynepHOHHOH npoBO.QHMOCTH B MHpOBOH JIH

TepaType HaKOUH.10Cb MHOI'O npOTHBOpe'IHBbiX 

B31'JIB.IlOB Ha MHKpOCKOUH'IeCKYIO npHpO.QY 3TOro 

.SIBJieHHSl. BblnoJinennhle npeu.uauonnhle ue8Tpo

uorpa<t>uqecKHe HCCJie.QoBaHH.SI noKa3aJIH, 'ITO ne

pexo.Q B cynepHOHHOe COCTOSlHHe Bbl3hiBaeTC.SI pa3-

ynopB.IlO'IeHHeM B3aHMHhiX OpHeHTal.l,HH TeTpa3.Q

poB SQ 4 (pHC.5) H JlOCTaTO'IHO 'laCThiMH 



PHC. 6. llocne.noaaTeJJbHOCTb ){Hq,paKUHOHHbiX cneKTpoa, H3-

MepeHHall npH Harpe&aHHH TIIJKeJIOrQ Jlb){8 0 20, 3aKaJieHHOrQ 

no.n ){BBJieHHeM .no TeMneparypbl 80 K. TeMneparypa H3MeHII

eTCII B){OJib OCH apeMeHH OT 94 ){0 290 K. ropH30HTaJibHall OCb 

COOTBeTCT&yeT WKaJie MeJKOJIOCKOCTHbiX paCCTOIIHHft 

nepeXO~aMH (np.bi)KKaMH) MeQy COCTOSIHHSIMH C 
pa3JIH'IHOii opueuTa~ueii. PeopueuTa~HSI TeTpa3~
pos COnpoBOQaeTCSI o6pa30BaHHeM HOB.biX 80~0-
po~H.biX CB.H3eH H TeM CaM.biM cym:eCTBeHHO 06Jier
'laeT TpaHCnOpT npOTOHOB, 'ITO, B CBOIO O'lepe~b, 
OOYCJIOBJIHBaeT MaKpOCKOnH'IeCKH HaMIO~aeMyiO 
HOHHYIO nposo~HMOCTb/ 13/. 

9. Ha puc.6 noKaaaua cepuSI ~u<t>paKTorpaMM, 
oTpa)KaJOm:ux <t>aaos.ble npespam:eHHSI TSI)KeJIOro 
JII~a VIII npu ero uarpesauuu OT 94 AO 240 K, ua
MI®asmaSIC.H c speMeHH.biM paapemeuueM 5 MHH. 
Y CTaHOBJieHa CJieAYIOW:aSI noCJieAOB~TeJibHOCTb 
nepexortos: <t>aaa BhiCOKoro AaBJieHH.H (Jie~ VIII) -
aMOP<i>Ha.H <t>aaa B.biCOKOH nJIOTHOCTH - aMop<t>uaSI 
<t>aaa HH3KOH nJIOTHOCTH - Ky6H'IeCKHH JieA fc -

reKcaroHaJibH.biH JieA I h· nepeXOA H3 <t>aahl VIII B 
aMoP<t>uoe cocTOSIHHe ua6JIIOAaJICSI snepshle. 

Cl>11311KA .si,nPA 

1. 3<t><t>eKT.bl uecoxpaueuuSI npocTpaucTseu
uoii 11eTHOCTH 6.biJIH snepshle H3MepeHhl s P-soJI
HOB.biX ueiiTpoHJihiX peaouaucax peaK~HH (n, -y). C 
HCDOJlb30BaHHeM npOAOJibHO-nOJIS1pH30BaHH.biX 
ueiiTpouos HCTO'IHHKa I..ANSCE, CiliA, s cosMe
CTHOM 3KCnepHMeHTe ,ny6ua - Jloc-AJiaMOC H3 pe
aK~HH 117Sn (n, -y) noJiy'leH.bl peayJibTaT.bl/! 4/ AJISI 
Tpex yposueii KOMnayHA-.HAPa 118Sn. 

2. Ha ny11Ke xoJIOAHhiX noJISipuaosauu.blx ueif
Tpouos JIH.sici> AH CCCP nposerteHhl H3Mepe
HH.H/15/ P-He'leTuoii acHMMeTpuu s peaK~HH 
6Li(n, a)3H. To'IHOCTb H3MepeHHSI K03<t><l>H~HeHTa 
P-ue11eTHOH acHMMeTpHH aNP- -(6,4 ± 5,5)xl0-8 

Ha nOp.HAOK Jiy'lme, 'leM B npe)KHHX aHaJIOrH'IH.biX 
H3MepeHHSIX. lloJiy'leHHOe 3Ha'leHHe aNP cym:eCT
BeHHO MeHbme TeopeTH'IecKoii o~eHKH, Y'IHThiBa-

10m:eii xopomo pa3BHTYIO KJiacTepuyiO CTPYKTYPY 
.HAep 6Li u 7Li. 

3. _nng HHTepnpeTa~HH peayJibTaTOB HCCJie~O
BaHHH HapymeHHSI npOCTpaHCTBeHHOH 'leTHOCTH B 
P-BOJIHOBhiX peaouaucax co cnuuoM 1 ± 1/2, 
npoBOAHBWHXCSI B JIHci> OH.siH B noCJieAHHe rOAhl, 
ueo6xortHMa uu<t>opMa~HSI o nap~HaJibH.biX ueiiT
poHH.biX WHpHHaX T3KHX pe30HaHCOB B K3HaJiaX 
C nOJIH M MOMeHTOM HeiiTpoHa 1/2 H 3/2. 3ua
'leHHSI 3THX WHpHH MO)KHO nOJIY'IHTb H3 HCCJieAO
BaHHH y moshlx pacnperteneuuii -y-KBaHTOB pa
AHa~uouuoro aaxsaTa ueH:Tpouos, ucnycKae
MhiX OMnayHA-.HAPOM npH nepexo~e H3 
COCTOSIHHSI, COOTBeTCTBYIOmero rl3HHOMY pe30HaH
cy, B KaKOe-JIH60 Apyroe COCTOSIHHe C H3BeCTH.biMH 
xapaKTepHCTHKaMH. TaKHe HCCJieAOBaHHSI 6.biJIH 

nposerteH~ a Jla6opaTopuu AJISI npSIM.biX nepexo
AOB ua P-peaouaucos 1,3 3B 11 'Sn1 16-18/ u 7 3B 
ll3Cd/l / B OCHOBH.ble COCTO.HHH.H .5[Aep 118Sn H 
114Cd. .biJIH HCCJieAOBaH.bl aCHMMeTpHSI "snepe~
Ha3art" npu aaxsaTe uenoJISipuaosauu.blx ueiiTpo
uos H " npaso-JiesaSI" (no OTHomeuuiO K cnuuy 
ueiiTpoua) acHMMeTpHSI npu aaxsaTe nonepe'IHO
noJI.HpHaosauu.blx ueiiTpouos. 3ua'leHHSI nap~H
aJibH.biX ueH:TpOHH.biX mupuu, noJiy'leHHbu:: n.i 
3THX 3KCnepHMeHTOB K3K AJISI 11 7Sn, TaK H AJISI 
l 13Cd, Ka3aJIHCb pa3JIH'IH.b1MH, npHtieM 3TO pa3-
JIHtiHe e yrtaeTCSI 06bSICHHTb B03M0)KH.b1MH 3KCne
pHMeHT3JlbH.biMH omu6KaMH. Heo6xo~HMa npo
sepKa 3THX pe3yJibT3TOB B He3aBHCHM.biX 3KCq_epH
MeHTaX, nOCKOJlbKY T3KOe paCXOQeHHe 
yKaahlsaeT ua uenoJIHOTY uamux npeACTaBJieuuii o 
partuau,uouuoM aaxsaTe ueiiTpoua, a ouu 6aaupy
IOTCSI Ha OCHOBOnOJiaraiOW:HX npHH~HnaX KBaHTO
BOH MeXaHHKH, KOTOp.ble ~0 CHX nop HH y KOro He 
B.b13.b1BaJIH COMHeHHH. 

4. B cosMecTuoii pa6oTe/20/ JIH<I>-JIH.sici> 6hi

JIH uaMepeuhl P-uet~eTHhle Ko3<t><t>u~ueHT.bl acHM
MeTpHH ang B.biJleTa HHTerpaJibHOro cneKTpa -y
KB3HTOB B peaKU,HSIX 11 3Cd(n, -y) 11 4Cd H 
56fe(n -y)57Fe ua TenJIOB.biX ue:iiTpouax, nOJiyqe

Hhl O~eHKH M3TpHtiH.biX 3JieMeHTOB CMeWHBaHHSI 
no tJeTHOCTH B KOMnayUA-COCTOSIHH51X .HAep 114Cd 

H 57 Fe, A3Hhl npeACKa3aHH51 BeJIHtiHH ang AJISI p.HAa 
T51)Kem,rx .HAep. 

5. EnarortapSI cym:ecTBeHHhiM MeTOAHtieCKHM 
ycosepmeHCTBOB3HH51M B HCCJieAOBaHHH peaK~HH 
<n, 2-y> YrlaJIOCb BhiHTH ua HOB.blii yposeub - snep
Bhle D051BHJI3Cb B03M0)KH0CTb npSIM.biM o6pa30M 
onpeAeJI51Tb partua~uouuyiO CHJIOBYIO ¢YHK~HIO 
rtHnOJI HhiX nepBHtiHhiX -y-nepeXOAOB B AHana30He 
3Hepru if -y-KBaHTOB 0,5 M3B ~ E , ~ B n rlJI51 JII06hlx 
'leTuo-t~eTHhiX R;:~ep-Mumeueii. Ita puc. 7 npuBeAeH 
OAHH 113 pe3yJibTaTOB npOBeAeHHhiX Ha HeHTpOH
HOM CTOtiHHKe HEP-30 ucCJiertosauuif/21-25/. 
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PHC. 7. 3&BMCHNOCTb )(HOOJlbHOft (j)oTOHHOft CHJIOBOft !l!YHKI.(HH 

OT 3HeprHH nepBH'IHOro y-KB&HT& E 1, nany'ICHH&II H3 &H&JIH3& 

)(&HHblX nO (/l, 2y)-pe&KUHH 

3KCDepHMeHTaJlbHble TO\IKH ~JHI "f- nepexO~OB 

Me:lltJ\Y 8biCOK08036y~eHHbiMH COCTOi:HHliMH (£)' 

~ 3,5 M3B) y~oBJieTBopHTe.llbHO corJiacyiOTCi: c aa-

8HCi:m;eA OT TeMnepaTypbl MO~eJiblO rHraHTCKOro 

~HDOJibHOro peaouauca, npeMOJKeuuoii pauee 8 

JIH<I>, H pacxo~liTCll co CTa~aPTHOH MO~eJiblO AK

CeJii: - BpuuKa. 

6. llpose~eufl6/ nOHCK nap -y-KBaHTOB pas

HOM 3Hepmu, H3JlyllaeMbiX no~ yrJIOM 180" npu 

a-pacn~e 239Pu. 3TH napbl MOrJIH 61>1 s oauu

KaTb, eCJIH 61>1 npu a-pacn~e po~anacb uosai: 

llaCTHIJ,a HJIH o6beKT, no~OOHbiA TeM, KOTOpble ua

~alOTCll DpH CTOJIKHOBeHHH TliJKeJibiX ~ep npH 

3Hepi'HSIX HHJKe KYJIOHOBCKOro 6apbepa. no~OOHble 
li:BJieHHi: 6eaycnemuo HCKaJIH s npou.eccax ~ene

HHll: H 13-pacn~a. 0THOCHTeJibHall BepoliTHOCTb 

DOliBJieHHi: nap -y-K8aHTOB paBHOH 3Hepr HH B 

a-pacn~e oKaaanacb MeHbme 1 x 10-ll npH HHBa

puanTHOH Macce m- 1 M3B H Meubme J x l0-12 

npH m- 2 M3B. 

7. Y cTauoBJieul27 I 3KcnepHMeHTaJibHbiH npe

~eJI Ha 8epoi:THOCTb H3JlylleHHi: -y-KBaHTOB B ~Ha

na30He 3HepruA 2()+-160 M3B npu cnouTaHHOM ~e
JieHHH 252Cf. llOJiylleHHbiH sepxHHH npe~e.1 6o.1ee 

lleM ua nop~oK HHJKe nOJiyllenuoro pauee s pa6o

re i:DOHCKOH rpynnbl, \ITO CTaBHT no~ COMHeHHe ee 

peayJibTaT. 11ayqeuue JKeCTKHX <Er ~ 20 M 3B) 'Y
KBaHTOs, conposo~aiOmHx ~eneuue, llpe3BblllaH

uo BaJKHO A/151 nOHHMaHHSI ~HHaMHKH npou.ecca. 
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8. Jl.,1S1 TeopeTH\IeCKOH HHTepnpeTaU.HH DOJiy

lleHHbiX B .IDIP (C yllaCTHeM JIH<!)) ~aHHbiX no KJia

CTepHOH p~HOaKTHBHOCTH Ti:JKeJibiX ~ep 6b1Jla 

pa3BHTa/2S/ MHKpOCKOnH'IeCKai: MO~eJib <t>opMH

po8aHHi: B po~HTeJibCKOM ~pe HCnyCKaeMOro KJia

CTepa, KOTOpaR n03BOJIReT HaH60Jiee eCTeCT8eH

HbiM H YHHBepCaJibHbiM o6pa30M OnHCaTb/29/ 8CIO 

C080Kynuoc.Tb 3KcnepuMeHTaJibHbiX peayJibTaTOB, 

8KJIIO'Ia51 lleTuo-uelleTHble 3Qxt>eKTbl H TOHKYIO 

CTPYKTYPY KJiacTepuoro pacn~a. liTO yKaa&~saeT 

ua ero auanoru10 c xopomo uaylleHHbiM a-pacna

~oM. 

<Il11311KA HEtlTPOHA 

l. llpeU.H3HOHHble H3MepeHHR BpeMeHH JKH3HH 

HeHTpOHa ~0 l3-pacn~a 1'
11 
~alOT ~ODOJIHHTeJibHYIO 

803MOJKHOCTb nposepKH cTa~apTHOH V-A-Mo~eJIH 

CJia6oro B3aHMO~eHCTBHi:. <!>H3HKaMH Jla6opaTO

pHH HeHTpoHHOH <l>H3HKH 0115111 C08MeCTHO C yqe

HbiMH H3 JleHHHrp~CKOro HHCTHTyTa ~epHOH <l>H-

3HKH AH CCCP ua peaKTope BBPM s faT'IHHe 

npose~eHbl ucc.1e~o8aHHi:/30 ,3l/ 8peMeHH JKH3HH 

ue:HTpoua MeTo~oM y~epJKaHHi: YXH 8 Jio8ymKax 

C rpaBHTaU.HOHHbiM 3aTBOpOM (yCTaH08Ka 

KOBIII>. 11cnOJib30sauue rpaBHTaU.Houuoro aa

Tsopa B CO\IeTaHHH C JIOBYWKaMH, H3rOTOBJieHHbi

MH ua MaTepuanos, CJia6o norJiomaiOmHx ue:HTpo

Hbl H oXJia~euublx ~o reMnepaTypbl -15 K, no-

3BOJii:eT CHH3HTb yTeliKY HeHTpoHa H3 Jl08YWKH ~0 

BeJIH\IHHbl -3% OT noTepb, o6yCJIOBJieHHbiX pac

D~OM HeHTpoHOB B JIOBymKe (pHC.8) . 3TO cymeCT

BeHHO CHHJKaeT 3KCnepHMeHTaJibHYIO OmH6Ky, 

CB513aHHYIO C BHeCeHHeM nonpaBOK Ha yTeliKY. 

llOJiy\leuuoe auaqeuue T
11

- 888,4 ± 2,9 c i:BJI51eT

Cil Ha cero~H51 O~HHM H3 CaMbiX TO\IHbiX B MHpe H 

xopomo corJiacyeTCR c peayJibTaTaMH ~pyrux H3-

Mepeuu:H. B paMKax V-A-Mo~eJIH H3 3Toro analle

HHi: 1'
11 

MOJKeT 6b1Tb DOJiylleHO OTHOWeHHe aKCH

aJibHOH H BeKTOpHOH KOHCTaHT CJia6oro B3aHMO

·~eHCTBHR, KOTOpoe 6oJiee lleM Ha 3 CTa~apTHble 
OWH6KH OT.1HllaeTCR OT TOH JKe BeJIH\IHHbl, no

JiylleHHOH B 3KCnepHMeHTaX no HCCJie~OBaHHIO 

3JieKTpOH-CnHHOBOH aCHMMeTpHH l3-pacn~a HeH

TpoHa. ECJIH C\IHTaTb TaKoe pa3JIH'IHe aua'IHTeJib

HbiM, TO OHO yKa3b1BaeT Ha HenOJIHOTY CTa~apT

HOH V -A-Mo~eJIH CJia6oro saauMo~encTBHR. llJii: 

BbiSICHeHHR 3TOro BOnpoca ueo6xO~HMO nOBbiCHTb 

TO\IHOCTb B H3MepeHHRX speMeHH JKH3HH HeHTpO

ua, liTO H npe~no.1araeTCR ~eJiaTb s ~anbneiimux 

3KCnepHMeHTaX. 

2. llpoBO~HJIHCb ~aJibHeHmHe HCCJie~OBaHHR 

3JieKTpHlleCKOH nOJIRpH3yeMOCTH HeHTpOHa aN Ha 

OCHOBe npeU.H3HOHHOro H3MepeHHR 3HepreTH\Ie

CKOH 3aBHCHMOCTH nOJIHOro CelleHHi: B3aHMO~eH

CTBHSI HeHTpoHa C ~poM 208Pb MeTO~OM pe30HaHC-
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PHc. 8. 3asHCHMOCTH apeMeHH xpaaeHHII YXH rst a c<Pe

pH'IeCKOH (Q) H 1..\HJIHH,npH'IeCKOH (.) JIOByWKaX CO CTeH
KaMH H3 Be H KHCJJOpo,na OT BeJJH'IHHbl )', Onpe,neJJIIeMOH 
xapaKTepHCTHKaMH JIOBYWKH H :meprHeH HeHTpOHOB. 

rfll = rn l + 'IY(E, R, Enpe,n.) 

HbiX ~eTeKTO~B Ha HeHTpOHHOM HCTO'IHHKe B fap
XHHre, <I>Pr 32/. Y~a.noch noHH3HTb sepxuuii npe
~eJI Cl.N ~0 ypoBHSI 1 ,sx 1 o-42 CM3. Ha6op CTaTHCTH
KH npO~OJI)KaeTCSI. 

3. noJiy'leHHble pauee B JIH<l> 3KCnepHMeH
TaJibHble pe3yJibTaTbl no H3MepeHHIO cpe~HeKB~
paTH'lHOro 3ap~osoro p~.uyca ueiiTpoHa nOJiy
'lHJIH TCOpCTH'lCCKYIO HHTepnpeTaU:HI0/33/ Ha OC
HOBe MO~eJIH KHpa.nbHoro MemKa CBM, 
MO~H¢JHu:.uposauuoM:134/ c ytieTOM TepMo~uuaMH
'leCKHx ¢lJIYKTyaU:HH n.HOHHOro nOJISI B ~pe C KO
He'lHOH TeMnepaTypoM:. B 3TOH :lKe MO~eJIH HCCJie-

METO,D:UqECKHE HCCJIE,D:OBAHHSI 

1. Ha peaKTope HEP-2 s Jia6opaTopu.u ueiiT
pouuoM: <Pu3HKH OH.siH npo~OJI:lKaeTCSI pa3BHTHe 
MeTO~OB HCCJie~OBaHHSI nepeXOAHbiX npOU:CCCOB C 
nOMOID;biO CKOpOCTHOH HCHTpoHHOH ~H<t>paKTO
MeTpHH. 3THMH MCTO~aMH HCCJie~OBaHbl KHHe
THKa o6pa3osauuSI p~a BTCn-MaTepua.nos, KH
ueTHKa ~u<P<PY3HH KHCJIOpO~a B CBepxnpoBO~HH
KaX "1-2-3", KHHCTHKa B3aHMO~CHCTBHSI 3THX 
MaTepHaJIOB C BO~OpO~OM (peaKD;HH BOCCTaHOBJIC
HHSI) u ~p. M.uHHMaJibHOe speMSI CbCMKH o~Hoii 
~H<t>paKTorpaMMbl npu HCCJie~osaHHH npou:ecca 
pe.naKCaU:HH MeTaCTa6HJibHOH <t>a3bl !.-TiH npH 
HarpesaHHH o6pa3U:3 OT 80 ~0 293 K COCT3BR110 

l%:l 
t') 
)1 

),r f;il 60 

50 

~ 40 

30 

---~T 
20 

10 /+ 
,+ 

I 
0 2 4 6 

~ = 10-
4 

• PHc. 9. 3asHCHMOCTb saeprHH aarpeTbiX YXH aa noaepxaocTH 

Me,nH OT napaMeTpa nornoweHHII 'I ('I = Imb/Reb, b- Kore
peHTHallliJIHHa pacceiiHHII aa 11.1\Pax Cu) . l - ,naaable HHHAP 
(IO.IO.KocsHHL\eB H ,np. - A3, 1983, T.SS, Bbln .S, c.288); 2-
AAHHble /36/ 

~osauoi3S/ H3Meueuue pa3Mepos uyKJioHa s ~ep
uoii cpe~e . 

4. H a peaKTope HHHAP, .li:HMHTposrp~. npo
se~eHbl 3KCnepHMCHTbl/36/ no H3Y'ICHHIO B33HMO
~eHCTBHSI YXH c nosepXHOCTbiO Me~H. noJiy'leH 
pe3yJihTaT, onposepraiOm;Hii p~ npe~~ym;HXJ13-
Mepeuuii, no uarpesy YXH nosepxHOCTHbiMH so
~opo~co~ep:lKam;HMH npHMCCSIMH. no Mepe YMCHb
meHHSI HX KOHD;CHTpaU:HH cpe~HSISI 3HeprHSI Heyn
pyro pacceSIHHbiX (uarpeTbiX) YXH yMeHhmaeTCSI 
(pHC.9). 3TOT pe3yJibT3T nOJIY'IHJI TCOpeTH'ICCKOe 
06J.SICHCHHC; 

30 CCKYH~, 'ITO Ha cero~HSIWHHH ~CHb SIBJISICTCSI 0~
HOH H3 HaH60Jiee 6biCTpb1X CbCMOK B MHpe. 0630p 
HCCJie~osauuM:, BblnOJIHeHHbiX ua HEP-2 s pea.nh
HOM M3CWTa6e BpCMCHH, H nepcneKTHBbl ~aJibHCH
mero p33BHTHSI MCTO~a ~3Hbl B pa60Te/3/. 

2. npe~O:lKCH H peaJIH30BaH/37/ HOBbiH ~ep
HO-<PH3H'IeCKHH MCTO~ HCCJie~OB3HHSI MarHHTHOH 
CTPYKTYPbl BbiCOKOTeMnepaTypHbiX csepxnposo~
HHKOB, OCHOB3HHbiH Ha H3MepeHHH pe30HaHCHO
ro ce'leHHSI 3axsaTa noJISipH30BaHHbiX ueiiTpOHOB 
pe~K03CMCJibHbiMH ~paMH, BXO~SIID;HMH 8 COCTaB 
BTCn. BeJIH'IHHa 3Toro ce'leHHSI Henocpe~cTBeH-
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CneKTJ)OMeTJ) HCBP AJIII Hel1TpoHorpa4>H'IeCKoro TeKCT)'pHoro aH8JIH3a M&TepHaJIOB, MHHepaJIOB H ropHbiX nopon 

• 
llpo&epK8 CHCTeM l'OHHOMeTp8 H8 cneKTpOMeTpe C HMnynbCHbiM M8rHHTHbiM noneM 
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PHc. 10. KpHBble nponycJtaHHII npH napa.11JleJJJ>HOH (- + -) H &HTHnapa.11JleJJbHOH (- >< - ) B38HMHOA opHeHTa~mt c::um oc Helh'pOHO:l 
H II,Aep AIJII caepxnpoao,Aa~ero o6pa3~a Ho-Ba2-cu3-ox H napaM&rHHTHOH COJJH Tb2-Ma3- (N03) 12- m 2m 24 

HO CB513aHa CO CTeneHbiO nOJI.!IpH3a~HH .!ll(ep, KOTO

pa.!l, B CBOIO O'le~b, 3a C'leT CHJibHOI'O CBepx

TOHKOI'O B3aHMO,l:(eiiCTBH.!I 3aBHCHT OT MarHHTHOI'O 

COCTO.!IHH.!I HOHOB B KpHCTaJL/IH'IeCKOii pemeTKe 

BhiCOKOTeMnepaTypHhiX CBepxnpoBO,l:(HHKOB. 3KC

nepHMeHThl 6hiJIH BhlnOJIHeHhl Ha nOJI.!IpH3a~H
OHHOM KOMnJieKce ua 6yCTepe HBP-30. Ha6JIIO

Aasma.!IC.!I 3Ha11HTeJibHa.!l (Ao SO%> .!ll(epua.!l 

nOJI.!IpH3a~H.!I rOJibMH.!I B CBepxnpoBO,l:(.!l~eM o6-
pa3~e Ho-BarCurOx CBHAeTeJibCTByeT o coxpa

ueuaa napaMarHHTHOA BOCnpHHM'IHBOCTH HOHOB 

rOJibMH.!I BnJIOTb AO TeMnepaTyphl 0,03 K (pac.10) 

HapJ~Ay C aHTH<i>eppoMarHHTHhiM ynOp.!ll(O'IeHHeM 

HH~e 0,14 K, uaMIOAaBmHMC.!I ua auanom'IHhlx 

o6pa3~ax B 3KCnepHMeHTaX no HeATpoHHOH AHcP

paK~HH. 

IlOJI.!1pH3a~HOHHhle 3$PeKThl HaMIOAaJIHCb 

Ta~e ua .!ll(pax rep6u B o6paa~ax cocTasa Tbo.r 

Y0 .8-Ba2-Cu3-0x. 

HAYqHO-llPHKJIA,IJ;HbiE PABOTbl 

1. Ba~HhiM peayJibTaTOM .!IBHJIOCb aKcnepa

MeHTaJibHOe ,l:(OKa3aTeJibCTBO cymeCTBOBaHH.!I 

BHYTPH BhiCOKOTeMnepaTypuoii csepxnpoBOA.!I~eii 

KepaMHKH Me:.:aepeHHhiX KOHTaKTOB C pa3MepaMH 

nop.!ll(Ka AJIHHhl KorepeHTHOCTH B BTCII. OcuoBa-

3. IlpoBeAeHo/3S/ TeOpeTH'IeCKOe paCCMOTpe

HHe 3KCnepHMeHTaJibHhiX HCCJieAOBaHHii pacCe.!I

HH.!I ueiiTpoHoB B peaouaucax, KOrAa ' s-BOJIHe 

DO,l:(MeWHBaeTC.!I d-BOJIHa, H nOKa3aHa nepcneK

THBHOCTb TaKHX HCCJie,l:(OBaHHii. 

Paapa6oTaua MeTOAHKa a npoBeAeHhl neps111e 

H3MepeHH.!I pacCe.!IHH.!I KHJI03JieKTpoHBOJibTHhiX 

HeATpoHOB Ha raaoo6pa3HhiX MHmeHSIX KHCJIOpo

.r(a, KpHDTOHa H KCeHOHa. 

4. Y JibTpaxOJIOAHhle ueiiTpOHhl nOJisrpaa yiOTCst 

nyreM nponyCKaHH.!I HX 11epe3 MarHHTHhle MeHKH. 

B eJIH'IHHa nOJI.!Ipaaa~aa onPeAeJI.!IeTC.!I csoAcTBa

MH DJieHKH, A)l.!l ee HCCJie.r(OBaHH.!I npoBO,l:(.!ITC.!I cne

~HaJibHhle 3KcnepaMeHThl. B pa6oTel391 npoBeAe

HO HCCJie,l:(OBaHHe AJISI BhiSIBJieHHSI DOJIHOrO 'IHCJia 

nap aMeTpoB, xapaKTepaayiOmax MarHHTHYIO 

DJieHKY B 3KcnepaMeHTax no nponycKaHHIO yJibT

pax 01Io;:J;HhiX HeiiTpOHOB B CaMOM oomeM CJiy'lae. 

HHeM AJI.!I 3TOI'O BhiBO,l:(a 6hiJIH pe3yJibTaThl 3KCDe

pHMeHTa, nOKa3aBmero, 'ITO xapaKTepHCTH'IeCKoe 

uanp.11~euae KOHTaKTa aa BTCil-KepaMHKH, To 

eCTb DpoH3BeAeHHe KpHTH'IeCKOI'O TOKa Ha HOp

MaJibHoe CODpoTHBJieHHe KOHTaKTa, npHMepHO 
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PKc. 11 . TeNnepayYpHall 3aBKCHNOCTit NarHHTHOA aocnpHKNifHBOCTH BTCn-KepaNKKH, oXJia~eHHOA • H)'JiesoM MarHKTHOM no

Jie, Allll pa3JIH'IHWX 3H81fCHKA H8DplllKCHHOCTH NarHHTHitlX OQJICA (3H81feHHII 8 3pCTeABX DOK838Hbl OKQJIO KpHBitlX) 

pa8HO 20 MKB. nocTOKHCT80 xapaKTePHCTK'IeCKO

ro HanpK.*eHHK o6bKCHKeTCK cym;eCT808aHHeM 

MeQy 3epHaMH MOCTHK08 npeHMym;eCT8eHHO C 

pa3MepaMH nop~Ka OAHOH 3neMeHTapHon K'len

KH, a 3Ha"'HT, nop~Ka ~HHbl KOrepeHTHOCTH. 

3TOT BbiBOA B3.*eH ~K C03A3HHK H3MepHTMbHbiX 

npHOOpo8 Ha OCHOBe 8biCOICOTeMnepaTypHbiX 

CBepxnpoBOAHHICOB. 

2. J.i3MepeHHK Mai'HHTHOH 80CnpHHM"'H80CTH C 

nOMOW:biO CK8UA-MarHHTOMeTpa noKa3anH HanH

"'He ABYX o6.naCTen H3MeHeHHK 8ocnpHHM"'HBOCTH 

BTCn-KepaMHKH 8 onocKocTH H , T. 3TH H3MeHe

HHK MO.lltHO CBK3aTb C npoueCCOM pa3pb18a Me.J~tAy

rpaHynbHbiX CBK3eH H npoHHKHOBeHHeM MarAHT

HOfO nOJIK 8HYTPb 3epeH. nep8b1H npouecc H3"1H

HaeTCK 8 nOJIKX BMH"'HHOH 8 HeCKOJlbKO 3pcTeA H 

3aKaH"'H83eTCK B none, npHMepHO pa8HOM 20 3 . 

Bropou MexaHH3M cyw:ecTseHeH 8 nOJIKx, KOTopble 

6o.nbme 20 3, H npH TeMnepaTypax, OTHOCHTMbHO 

6nH3KHX K TeMnepaType nepexoAa (puc. II). 113-

MepeHHe 80CnpHHM"'H80CTH TaKHM MeTOAOM ]laeT 

803MO.lltHOCTb nOJiy"'HTb 3Ha'leHHe KOHUeHTpaUHH 

C8epxnpo80AKm:eu 4>a3111 8 o6pa3ue. 

3. Ha ocH08e BTCn-cKBUAa C03AaH ranb8aHo

MeTp, KOTOpbiH KMHeTCH nep8b1M 8 MHpe npH-

6opOM TaKoro THna. BHyTpeHHee conpoTHMeHue 

ranb83HOMeTpa - npuMepHo 20 OM, "~Y8CT8li
TMbHOCTb no TOKY - Ha yposHe 10-11 A/fu112, 

"'YBCTBHTMbHOCTb no HanpK.llteHHIO - Ha ypo8He 

90 

10-10 B/rull2. fanb8aHoMeTp npeAnonaraeTCH uc

nOJib308aTb, 8 "'aCTHOCTH, 8 Ka"'eCT8e "'YBCT8H

TMbHOfO npu6opa ~H H3MepeHHH TeMOeMKOCTH 

BTCn-MaTepuano8. 

4. Ha 3neKTpocTaTH'IeCKOM ycKopuTene 3f-5 

MeTOAOM OOpaTHOfO pacceHHHH HOHOB rMHH HC

cneAOBaH rny6HHHbiH npo4>HJib pacnpeAMeHHH 

MeMeHT08 8 oneHKax Y-Ba2-Cu3-0x (puc.12). 

.il.;IH onpeAeneHHH npo4>HJIH H COAep.lltaHHH KHcno

J,Xma HCnQ1Ib308aH pe30HaHC 8 ynpyroM paCCeHHHH 

npu 3HeprHH 3,045 M3B c Kanu6poBKoii no 3Tano

Hy Si02• To'IHOCTb onpeAeneHHH 3neMeHTHoro co

cTasa pasHa HeCKOJibKHM npoueHTaM, 'ITO n0380-

nKeT'npo8®HTb Hepa3pymaiOm;Hii KOHTponb Ka"'e

CTBa CBepxnpo80AHW:HX MeHOK. 

5. Co8MCCTHO c BHMM 3epHa <MocK8a) npo-

1lOJI.llt3nHCb pa60Tbl no aHanH3y MHHHHH a8apHH 

Ha qepHOOhlnbCKOH A3C Ha pacnpeAeneHHe npo

AYKT08 AMeHHH, 8KniO'IaH 137Cs H 90Sr, 8 3epH0-

8biX KynbTypax ypo.lltae8 1986 - 1990 rr. 8 HeKo

TOpblx panoHax Be.1opyccKon CCP, BpHHCKOH H 

Kue8CKOH o6.naCTen. B Te'leHue 8peMeHH HaMIOAe

HHH OOHapy.llteHO nOCTeneHHOe H3 fOAa 8 rOA 803-

paCTaHHe COOTHOWeHHH aKTH8HOCTH 90Sr K aKTH8-

HOCTH 137Cs nO'ITH 80 8CeX 3epH08biX KynbTypax 

<nmeHuua, H'IMeHb, npoco H APJ. 

6. 3aKOH'IeHbl pa60Tbl no MOAH4>HKaUHH npH-

6opo8 "A3oT" , npe1lHa3Ha"'aeMbiX ~K 3Kcnpecc-
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PHC. 12. CneKTpbl OOpaTHOI'O paCCeiiHHII HOHOB reJIHII C 3HeprHei1 3,055 M3 OT HeOTOlKlKeHHOH (CilJIOWHBII JIHHHII) H OTOlKlKeHHOH 

(TO'IKH) llJleHOK Y-Ba- Cu-0 HB DO)UIOlKKe H3 cancPHpa. BH.QHbl 3HB'IHTeJJbHble H3MeHeHHII B pacnpe.QeJJeHHH 3JJeMeHTOB HB BHeW

HeH H BH)'TpeHHeA rpaHHUBX llJleHKH DOCJJe OTlKHr& , B TBK lKe HeKOTOpoe y eJJH'IeHHe CO.QeplKBHHII KHCJJOpo.Qa HB DOBepXHOCTH 

HOI'O OD~eJieHHSI 6eJIKa B 3epHOBhiX KyJI&Typax H 
npo~yKTax HX nepepa6oTKH c noMo~&IO Cf-HCTOli
HHKa ueiiTpouos. Mo~u!IJuKa~usr aaKJIIOllaJiac& s 
OTKaae OT cucTeMhl KAMAK c nepeso~oM sceii ~e
TeKTopuoii H H3MepHTeJibHO-Bhi'IHCJIHTeJlbHOii 
3JieKTpoHHKH s KOHCTPYKTHB uenocpe~cTseuuo 

nepcoHaJI&Hoii 3BM THna IBM PC. 
B TaKoM su~e npu6op "A3oT" nepe~au ~JI.H 

DJiauupyeMoro cepuiiuoro npouaso~cTsa. Co
TPY~HHKH Jla6opaTopuu ueiiTpouuoii !IJuaHKH, 
yqacTBosasmue s paapa6oTKe npu6opa, y~o
cToeHhl aoJioToii H cepe6pg:uoii Me~aneii B.D.HX 
CCCP. 

BA30BbiE YCT AHOBKll 

PeaKTOP HBP-2 pa6oTaJI s DJiauosoM pe)I(HMe 
Ha !IJH3H'IeCKHe 3KCDepHMeHThl ( 10 ~HKJIOB Ha 
~epuoii MO~HOCTH 2 MBT, 2600 'lacos s ro~). C 
~eJI&IO ~aJI&Heiimero noshlmeuug: yposu.s~ 6eaonac
HOCTH 3KCDJiyaTa~HH peaKTOpa H H3y'leHHJI ero 
~HHaMHlleCKHX CBOiiCTB 6h1Jla peaJIH30BaHa "llpo
rpaMMa H3MepeHHii MO~HOCTHOI'O 3<P<l>eKTa peaK
THBHOCTH peaKTopa HBP-2". B UH<l>H BAH ua'la
Ta peanuaa~ug: npoeKTa ACH HBP-2, KOTOphlii 

7. llo pe3yJI&TaTaM COBMeCTHhiX JIH<D-<1>3J:1-
J:1A3 H3MepeHHii DOJIHhiX H nap~HaJibHhiX ( MeTO
~OM CaMOH~HKa~HH) nponycKaHHii HeiiTpOHOB 
'lepe3 MaCCHBHYIO MHWeHb 238U paCC'IHTa
Hhl/40•41/ 3Ha'leHH.51 rpynnOBhiX DOJIHhiX Celle
HHii 238U, !IJaKTOpOB pe30HaHCHOI'O caM03KpaHH
poBaHHSI CelleHHii Utot H a )' , a TaK)I(e Cpe~HHX 
pe30HaHCHhiX napaMeTpoB B 06JiaCTH Hepaape
meHHhiX pe30HaHCOB ~0 200 K3B, KOTOphle HeOO
XO~HMhl ~.51 KOHCTpyHpOBaHHJI HOBOI'O DOKOJieHHJI 
peaKTOpoB, 3$4JeKTHBHhiX H y~OBJieTBOpJ~IOJnHX 
COBpeMeHHhiM TpeOOBaHHSIM 3KOJIOrHlleCKOH 6e-
30DaCHOCTH. 

D03BOJIHT cy~eCTBeHHO DOBhiCHTb H~e)I(HOCTb 

KOHTPOJIJ~ peaKTopa. HaroTOBJieHo o6opy~osaHHe 
DO~CHCTeMhl KOHTpOJISI TeXHOJIOrH'IeCKHX napa
MeTpoB H DO~CHCTeMhl c6opa H npe~CTaBJieHHSI HH
!IJopMa~HH. B paMKax npoeKTa coa~aHH.si KpHoreH
Horo 3aMe~HTeJIJI HeiiTpOHOB DOJIHOCTbiO 
BhiDOJIHeHhl npoeKTHhle H KOHCTPYKTOPCKHe pa6o
Thl, 3rOTOBJieHa MeTaHOBaSI KaMepa H npose~eHhl 
ee BaKyyMHhle H npO'IHOCTHhle HCDhiTaHHSI. 
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-
KpynHhiM ~OCTHzeaaeM SIBHJJCSI nycK 6ycTepa 

:HBP-30 nOCJie nJiaHOBOH 3aMCHhl MO~YJISITOpa pe

aKTHBHOCTH, BhlpaOOraBmero CBOH pecypc, H 3aMe

Hhl O~HOI'O TpeCHyamero TB3Jia B aKTHBHOH 30HC. 

llOCJie npoBCJJ;CHHSI BCCX HCOOXO~HMhiX HCOhiTa HHH 

focy~apcTBCHHaSI KOMHCCHSI B~aJia naCOOpT Ha 

yCTaHOBKY, rapaHTHPYIOIIlHH ee 6e3onaCHYIO 3KC

nnyaTaUHIO a Te'leaae 10 JieT. B HacToSimee apeMSI 

yCTaHoaKa pa6oTaeT Ha MOIIlHOCTH OKOJIO 10 KBT c 

'laCTOTOH HCHTpoHHhiX HMOYJibCOB 100 ru. Cl>H3H

'ICCKHe 3KCnepHMCHThl Ha 06HOBJICHHOM 6ycTepe 

BCJJ;YTCSI Ha 7 BhiBC~CHHhiX ny'IKaX. 

H3MEPHTEJibHO-BbJqHCJIHTEJibHbiR U.EHTP 
H PA3PA.60TKH 3JIEKTPOHHOR AllllAPATYPbl 

B 1990 ro~y 38M UCHTpa;:lbHOro npouecco

pa JIHCl> PDP-11/70, MHKpo3BM VAX-II H 'laCTb 

H3MCpHTeJibHhiX MO~yJieH o6J.e.QHHCHhl JIOKaJibHhi

MH Bhi'IHCJIHTeJibHhiMH CeTSIMH <ETHERNET+ 

SO NET -II). Ha'laTo no~KJIIO'ICHHe nepcoHaJibHhiX 

KOMnbiOTepoa K SO NET -II H npoaeJJ;eHhl TCCTOBhle 

HCOhiTaHHSI 3JICMCHTOB COBeTCKOI'O OpoH3BO~CTBa 

NISI pacmHpeHHSI ceTH ETHERNET. 

CymecTaeaao Mo~epHH3HpoaaHhl H3Mepa

TeJJbHhle MO~YJIH H pa3pa6oTaHO nporpaMMHoe 

OOeCOC'ICHHC NISI p~a 3KCnepHMCHTaJibHhiX y cTa

HOBOK, pa3pa6oTaHhl HOBble 3JICKTpoHHhle MOKH a 
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HJib.si MHXA:RJIOBJiq <PPAHK 
1908- 1990 

22 HIOHg 1990 ro~a CKOH'IaJICg B~aiO~HHCg 
COBeTCKHH <!>H3HK, y'leHhiH C MHpoBhiM HMe
HeM, nO'IeTHhiH ~HpeKTOp Jla6opaTOpHH HeHT
pOHHOH <PuaHKH aKMeMHK Hn&g MuxaHJioBH'I 
<l>paHK. 

Beg coauaTen&uag ~H3Hb Hnbu Muxaiino
BH'Ia - CO speMeHH y11e6h1 B MOCKOBCKOM YHHBep
CHTeTe ~o noCJie~uux ~Heii ~H3HH - 6hiJia nocsg.., 
~eua 6eaaaseTIJOMY CJiy~eHHIO uayKe. Y~e B 
Ha'laJie CBoeH Hay'IHOH Kap&ephl MOJIO~OH <l>paHK 
yTsepQaeT ce651 KaK TaJiaHTJIHBhlii TeopeTHK -
BMecTe c H.E.TaMMOM ou co~aeT TeopuiO TOJibKO 
'ITO OTKphiTOro H3Jiy'leuug Basunosa - t.IepeHko
sa. 3Ta pa6oTa snOCJie~cTBHH 6hiJia y~ocToeua Ho-
6enescKoii npeMHH. B o6nacTH <t>uau11ecKoii onTH
KH Hn&eii MHXaHJiosu'leM 6hiJio c~enauo e~e 
HeMaJIO 3Ha'IHTeJibHhiX paOOT, HanpHMep, npe~
CKa3aHO nepexo~uoe H3Jiy'leuue ~BH:lKy~erocg aa
p~a. 30-e u 40-e ro~hl xapaKTepuayiOTcg 6ypHhiM 
pa3BHTHeM ~epuoii <PuauKH, u I1JI&51 MuxaHJioBH'I 
<I>paHK BKJIIO'IaeTcg s 3TY uosy10 o6nacT& uayKu. 
BCKOpe OH B Cl>H3H'IeCKOM HHCTHTyTe HM.ll.H .• Jie-
6~esa AH CCCP soarnasHJI nporpaMMY HCCJie~o,.. 
BaHHH no ypau-rpa<!>HTOBhiM pa3MHO~aiO~HM CH
CTeMaM. 

B 1956 nmy, Koma coa~asaJicg Otn.e~HHeHHhlii 
HHCTHTYT ~epHhiX HCCJie~OBaHHH, 6hiJIO pemeHO 
nOCTpOHTb B ~y6He HCCJie~OBaTeJibCKHH peaKTOp 
uosoro THna - HBP, npe~uaaua 'leHHhlii ~Jig pa6oT 
no ~epHOH <!>H3HKe C HCnOJib30BaHHeM cneKTpo
CKOnHH HeHTpOHOB no BpeMeHH npoJieTa. 
H.M.<I>paHK 6hiJI npHrnameH soarJiaBHTb Jla6opa
ropHIO ueiiTpouuoii <l>H3HKH OHSIH. 

BOJiee Tp~u.aTH neT H.M.<I>paHK 6hiJI pyKos<r 
~HTeJieM 60JibWOro BHTepHaU.HOHaJlbHOro KOJIJieK-

THBa Jla6opalropHH. 3a 3TH ro~hl cnpoeKTHposauo, 
noCTpoeuo H ycnemuo paaBHTO u.enoe ceMeiicTBO 
YHHKaJlbHhiX HMnyJibCHhiX HCTO'IHHKOB HeHTpO
HOB Mg HCCJie~OBaHHH B 06JiaCTR <!>H3HKB ~pa H 
Ko~eucuposaHHhlx q:ie~. 3TH pa6oThl M.M.<I>pau
Ka H pyKoso~HMoro HM KOJIJieKTHBa 6hiJIH y~o
CTOCHlll B 1971 ro.n;y focy~apcTBeHHOH npeMHH 
CCCP. 

PyKOBO~HMU HJI&eii MHxaHJioBH'IeM <l>pau
KOM Jla6opaTopH51 ueiiTpouuoii <l>H3HKH OHSIH 
CT~a O~HHM H3 KpynHeHWHX B MHpe U.eHTpOB HeH
TpoHHhiX BCCJI~OBaHHH, ~Hana30H KOTOphl_x O'leHb 
WHpOK: OH OXBaThiBaeT <!>H3HKY ~pa, 3JieMeHTap
HhiX 'laCTHU., KO~eHCHpOBaHHhiX cpe~, npHKJIM
Hhle HCCJie~OBaHug. 

BhlcOKag uay11uag penyT~u.ug H.M.<l>pauKa, 
el"? rny6oKoe u gcuoe MhiWJieuue, ~o6po~enaTeJib
HOCTb B TeP.nHMOCTb npHBJieKaJIH K HeMy MOJIO~hiX 
y11eHhiX. B Te'leuue liecKOJibKHx ~eC51THJieTuii ou 
33B~OBaJI Ka<i>e.ziJ)Oii H 'IBTaJI JieKU.BB Ha <!>H3B'Ie
CKOM <t>aKyJI&TeTe MrY. H.M.<I>pauK 6hiJI 6necn
~M nonyJigpuaaTOpOM <!>B3BKH, aBTOpOM MHOrHX 
CTaTeH H nyMH'IHhiX JieKU.HH 06 HCTOpHH HayKH, 
<l>H3HKB ~pa H aTOMHOH 3HeprHH. 

Muoro cHJI aKMeMHK H.M.<l>pauK oT~asan ua
Y'IH<ro6~ecTseuuoii ~e9TeJibHOCTB. Ou 6hiJI npe~
c~aTeJieM Hay11uoro coseTa AH CCCP no <PuauKe 
aTOMHOrO ~pa, y'laCTHHKOM llaryomCKOro ~BH
~e ug y11eHhiX u Accou.uau.HH Ho6enescKux nay
peaTos. 

Hnbg MHxaHJIOBH'I <I>paHK nOJib30BaJicg rny-
6oKHM H HCKpeHHBM ysa~eHHeM KOJIJier, MHOrBX 
~HTeJieH ~y6Hhl KaK My~phlii H CKpOMHhiH 'leJIO
BeK, roTOBhiH nOMO'Ib JIIO~gM H ~eJIOM, H COBeTOM, 
H npoCTO ~o6phiM CJIOBOM. 

93 



JIABOPATOPI1.51 
BbllfHCJII1TEJibHOA TEXHI1Kl1 
l1 ABTOMATI13AQI1l1 

B 1990 ~Y ycHJIHJr KOJIJieKTHBa Jla6opaTopaa 
6111JIH HanpaBJieHIII H3 K311eCTBeHHIIIe yny11meHHJI 
napaMeTpoB u,e~TpaJibHOI"' BIII'IHCJIHTeJibHOI"' 
KOMDJieKC3 11HCTHTYT3, JIOK3JibHIIIX CeTeA H Tep
MHH3JIOB. BlllnOJIHeHIII pa6oT111 no paaBHTHIO H 3cP
<I>eKTHBHOMY HCnOJib30B3HHIO nepcOH3JibHIIIX 3BM 

H CHCTeM o6pa60TKH K3MepHIIIX CHHMKOB. 11CCJie
~OB3HIII MeTO~III H C0~3HIII nporp3MMIII pemeHHJI 
HeJIHHeiiHIIIX 3~311 M3TeM3TH11eCKOii <l>H3HKH B 
CBJr3H c paapa6oTK3MH, nposo~HMIIIMH B O.H:.si.H:. 
Paapa6oTaHIII a BHe~peHIII KOMDJieKCIII nporpaMM 
~g 3H3JIH33 3KCnepHMeHT3JibHIIIX ~3HHIIIX. 

PA3BHTHE H 3CJ)CJ)EKTHBHOE HCDOJib30 BAHHE 
UEHTPAJibHOrO BbJqHCJIHTEJibHOrO KOMDJIEKCA, 
JIOKAJibHbiX CETEO H DEPCOHAJibHbiX 3BM 

B cocTaBe UBK O.H:.si.H: aanym;eHIII B 3KC
nnyaTaU.HJO ~Be 3BM EC-1066 It BTopag 
3BM EC-1037. Coa~aH MHOroMamHHHIIIii KOMn 
JieKc EC 3-BM Ha 6aae o6m;eii ~HCKOBoii naMnH. 
3BM EC-1 037 no~KJIJO'IeHIII K ceTH JINET 11epea 
TeJienpou,eccop EC-8371, H OHH BlllnOJIHJrJOT <l>YHK
U.HH TepMHHaJibHIIIX 3BM. ToJibKO s ~uanorosoM 
peJKHMe C KOMDJieKCOM MOJKeT pa60T3Tb 60Jiee 100 
nOJib30BaTeneii o~HOBpeMeHHO. CyMMapHaJr npo
H3BOAHTeJibHOCTb EC 3BM cOCTaBJIJreT 16 MJIH. 
onepau.uii B ceKYHAY (MIPS> Ha 6aaos111x 3BM H 
~OnOJIHHTeJibHO 24 MJIH. onepau,Hii B CeKyHAy 
(MFLOPS) H3 cneU,H3JIH3HpoB3HHIIIX M3TpH11HIIIX 
npou.eccopax. Bee 3BM KOMDJieKca pa6oTaJOT no~ 
ynpaBJieHHeM onepau.aoHHOii cacTeMIII BHPTYaJib
HIIIX MamHH <CBM) • .IJ.ng nepexo~a B CBM H o6J,e
~HHeHHJr EC 3BM paapa6oTaHIII HOBIIIe H ·yco
sepmeHCTBOB3HIII HMeiOID;HeCJI nporpaMMIII 
TeJieOOp300TKH ~3HHIIIX H MeJKM3mHHHOii CB513H, 
MOHHTOP naKeTHOii o6pa6oTKH, nporpaMMHoe 
o6ecne11eHae ~g M3TpH11HOro npou.eccopa, rpaq,u-
11ecKa51 CHCTeMa, ~anTHpoB3H3 6H6JIHOTeKa 00-
m;ero H33Ha11eHHJr DUBNA. 

llpeAJIOJKeHa MeTO~HK3 OU,eHKH 3$PeKTHBHo
CTH <l>YHKU.HOHHpoB3HHJI onepau,HOHHIIIX C.HCTeM 
AJI51 EC 3BM. Ou.eHKa OCHOBIIIBaeTC51 Ha aHanaae 
CT3THCTH11eCKHX ~3HHIIIX 0 paOOTe 3BM H QC, Co-
6apaeMIIIX CT3HA3PTHIIIMH Cpe~CTB3MH QC/l-3/ . 

Ha KOMDJieKce MamHH V AX-8350, o6be
~HHeHHIIIX o6m;eii AHCKOBOii n3M51Tbl0, BBe~eHa 8 

3KcnnyaTaU.HJO onepau.aoHH351 cacTeMa VMS 5.2, 
cosMeCTHMaJr c npaMeH51eMoii B UEPHe. B r pa-
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3/CCn.nyama~UR 00306bl.X 3.11.e1CmpOHHD-6bl.'IUCJlUmeJlbHbl.X MQUlUH 

38M nOJieJHoe Cpe~uee speMSI Ko::KP<t>uu.ueuT 
speMSI,lf Me~y nepeJarpyJ- 3arpy3KH l.{n,% 

KaMH OC, lf 

EC-1061 6718 9 75 . 
EC-1037 7142 38 30 

EC-1 066 <A> • 3800 . 34 78 

EC-1066<8> 3780 30 69 

CDC-6500** 7652 

VAX-8350** 7979 

*HH$>pMII..\HII HI 38M EC-1 066 <A>, (8) 31 aTopyiO nOJJOBHHY 1990 ro.aa. 

••Ha 38M CDC-6500 H VAX-8350 a HaCToimee ape Mil Y'IHTw&aeTCII TOJJbKO noKalaTe.nb MnoneaHoe ape Mil". 

<l>H'IeCKOM U.eHTpe OO~ero HaJHa'leHHSI (MHKp0-
38M VAX-II, CTauu.uu Tuna MEGATEK H ~p.> 
BHe.QpeHbl rpacpu'lecKue naKeTIII GKS- 3 H WAND, 
a TaK~e pacnpe~e.neuuaSI cucTeMa .!lJISI aua.nuJa 
~auu111x <t>uJHlfeCKoro JKcnepuMeHTa <PAW>. 

BseJleHa s npoHJso~cTseuuyJO 3KCfiJlyaTaU.HIO 
nO~CHCTeMa 3JieKTpoHHOH nO'ITIII .!lJISI n0..1b30BaTe
JieH ri38M s ceTH JINET14•51• Ha fiJlO~a.JlKe JHm 
peaJIH30BaHa CKOpocTHaSI JIOKaJibHaSI -'OMnbiOTep
HaSI nQACeTb Tuna ETHERNET c nponycKHOH cno
co6HOCTbJO ~o 10 M6uT I c npu o6Meue uu<t>opMa
u.ue8 MeQy ee a6oueuTaMH. K ue8 no~KJIJOlfeHIII: 
ceTb JINET (no 16 aCHHXpoHHIIIM nOCJie~OBaTeJlb
HIIIM KauanaM), KJiacTep 38M VAX-8350, r pa<t>u
'leCKHH u.euTpJI8TA, lfeTblpe MHKpo38M VAX-II . 

HCllOJib30BAHHE 

s JI51P H JIHCl>, PDP-11/70 s JIHCl>, 38M Tuna 
CM-1700 u ~30T a .rum. 38M Tuna ~30T s Jl83 
H JIC83 no~KJIJO'IeHIII no aCHHXpOHHIIIM JIHHH51M K 
MY-1bTHIL1eKcopy VAX-8350 u, TaKHM o6paJoM, 
HMeJOT BIIIXOJl s ceT& ETHERNET. 8ue~peu yuu
sepca-1&HIIIH nporpaMMHIIIH naKeT PSI, o6ecne'IH
saJO~HH OJlHOspeMeuuoe npose~euue ~o 16 ceau
cos CBSI3H, pe.lKHMIII 3JieKTpOHHOH nO'ITIII H 
JJieKTpouuoro Tene<t>oua npu o6ecne11euuu ~ocTy
na H3 o6~eHHCTHTYTCKHX CeTeH K MeQyHapo~
HIIIM KOMnbJOTepHIIIM CeTIIM. 

nepeXO~ Ha HOBYIO TeXHHKY H CHCTeMHOe 
o6ecne11euue, paJBHTHe cpe~cTs CBSIJH H nepucpe
puu DOBIIICHJIH Ha,Jle.lKHOCTb H J<l><l>eKTHBHOCTb HC
nOJib30BaHHSI l.{8K 0~51H. 

CHCTEM AHAJIHTHt{ECKHX Bblt{HCJIEHHR HA 3BM 

PaJpa6oTaHIII anropHTMIII CHMMeTpHHHoro 
aHaJIH3a HHTerpupyeMOCTH WHpOKOI'O KJiaCCa nO
JIHHOMHaJibHO-HeJIHHeHHIIIX 3BOJIIOU.HOHHIIIX ypas
HeHHH C onHOH npoCTpaHCTBeHHOH H OJlHOH 
speMeHHOH nepeMeHHOH H JIHHeHHOH JaBHCHMO
CTbiO OT CTapmeH npOCTpaHCTBeHHOH npOH3BOJlHOH 
JaBHCHMOii nepeMeHHOH. AJiropHTMIII n03B0-1SIIOT 
HCCJie)lOBaTb HeOOXOJlHMIIIe yCJIOBHSI cy"~eCTBOBa
HH51 BIIICWHX CHMMeTpHH B BHJle JIOKaJibHIIIX Ka
HOHH'IeCKHX JaKOHOB COXpaHeHHSI BIIICOKHX no
p~KOB. npu yCJIOBHH cy~eCTBOBaHHSI TaKHX 
JaKOHOB COXpaHeHHSI HX · fiJlOTHOCTH BIII'IHCJISI
IOTCSI SIBHO. PaJpa6oTaHHIIIe anropHTMIII pea-,u
JosaHIII B BH.Ile J<t><t>eKTHBHOH nporpaMMIII, HanK-

96 

CaHHOH Ha BHyTpeHHeM SI3111Ke CHCTeMIII aHaJIHTH
'IeCKHX BIII'IHt-1euu8 REDUCE, u noJsoJISIJOT ue 
T0,1bKO nposepHTb He06XO~HMIIIe yCJIOBHSI Cy~eCT
BOBaHHSI BIIICWHX CHMMeTpHH, HO H, B CJiy'lae HX 
BlllnOJIHeHHSI, HaXOJlHTb IIBHIIIH BHJl TaKHX CHMMeT
pHH. 

8 C.1y11ae, KOr~a HCXO~HOe 3BOJIIOU.HOHHOe 
ypasueuue JIH6o cucTeMa ypasueuun co~ep~aT 
'IHt-10BIIIe napaMeTplll, noCJieJlHHe JlOJI.lKHIII YJlOB
JieTBOPSITb CHCTeMe HeJIHHeHHIIIX anre6paH'IeCKHX 
ypaBHeHHH, 3KBHBa-1eHTHOH He06XO~HMIIIM yCJIO
BHSIM cy~eCTBOBaHHSI BIIICWHX CHMMeTpHH. .ll,JISI 
HCt-1e.aosaHHSI H pemeHHSI nOCJie~HHX Ha OCHOBe 
pa3pa6oTaHHIIIX YHHBepCaJibHIIIX aJII'OpHTMH'Ie-



CKHX MeTO,AOB, OCHOBaHHhiX Ha TaK Ha3hiBaeMOH 
TeXHHKe nOJIHHOMHaJlbHhiX 6a3HCOB fpe6Hepa, C0-
3,AaHa nporpaMMa Ha R3h1Ke REDUCE, noasOJHI
IO~SI nOJIHOCTbiO aBTOMaTH3HpOBaTb BeCb~a Tpy
,noeMKHH npou,ecc aHaJIH3a yCJIOBHH COBMeCTHOCTH 
H liHCJia pemeHHH HeJIHHeHHhiX • a.nre6paHlleCKHX 
CHCTeM 06~ero BH,Aa (B TOM liHCJie C napaMeTpa
MH). B CJiyllae .lKe a.nre6paHlleCKHX CHCTeM, nOJiy
llaiO~HXCSI H3 CHMMeTpHHHOro aHaJIH3a HeJIHHeH-
HhiX 3BOJIIOU,HOHHhiX 
nporpaMMa noasoJISieT 
HHSir6,11. 

ypasHeHHH, 
HaXO,AHTb 

C03,AaHHa51 
see peme-

C fiOMO~biO CHCTeM aHaJIHTHlleCKHX BhlliHCJie
HHH SCHOONSCHIP u FORM s Jla6opaTopuu 
npose,neH ,nsyxneTJiesoH: aHaJIH3 BJIHRHHR Ka
JIH6poBOliHOH 3aBHCHMOCTH Ha nOBe,AeHHe 3<l><l>fK
THBHOH KOHCTaHThl CBSI3H B KBaHTOBOH XpoMO,AH
HaMHKeiSI 

Paapa6oTaH a.nropuTM, pea.nuaosaHHhiH B BH.Ae • 
nporpaMMhl Ha Sl3h1Ke REDUCE, .AJISI reHepau.uu 
Ha 3BM lleThlpexnapaMeTpHlleCKHX CeMeHCTB 
06hiKHOBeHHhiX JIHHeHHhiX .AH<!><!>epeHU,HaJlbHhiX 
ypasHeHHH BToporo nopS~,AKa, ,nonycKaiO~Hx no
cTpoeHue o6~ero pemeHHSI nOJIHOCTbiO aHaJIHTH
lleCKHM nyTeM, liTO Ba.lKHO ,AJISI HayliHO-TeXHHlle
CKHX H HH.lKeHepHhiX 3a,Aall191. 

Paapa6oTaHhl opurHHaJibHhle a.nropHTMhl H 
nporpaMMa Ha Sl3h1Ke REDUCE .AJISI nocTpoeHHSI 
a.nre6p Jlu, aa,naHHhiX Ha6opoM nopo.JK,naiOIII,HX 
3JieMeHTOB H KOMMyTaU,HOHHhiX COOTHOIDeHHH. 
llOMHMO npHMeHeHHSI B liHCTO a.nre6paHlleCKHX 3a
,nallaX, HanpHMep ~eHTH<I>HKaU,HH a.nre6p JIH, 3Ta 

npo6.neMa HMeeT sa.lKHOe 3HalleHHe .AJIR HCCJie,nosa
HHSI HHTerpupyeMhiX HeJIHHeHHhiX 3BOJIIOU,HOHHhiX 
ypaBHeHHHI I Ol. 

C noMO~biO MeTo,na norpy.lKeHHSI s npocTpaH
CTBO ¢ a30BhiX MOMeHTOB HCCJie,nOBaHa AHHaMHKa 
nyliKa 3apSI.lKeHHhiX llaCTHU, B MarHHTHOM fiOJie C 
nJIOCKOCTbiO cHMMeTpuu. CyTb MeTo,na cocTOHT s 
TOM, liTO CHCTeMy HeJIHHeHHhiX AH<P<t>epeHU,HaJlb
HhiX y paBHeHHH, OUHChiBaiO~HX AHHaMHKY llaC
THU, B <Pa30BOM npoCTpaHCTBe (X, X', y, y '), MO.lK
HO n pH6JIH.lKeHHO 3anHCaTb KaK CHCTeMy 
JIHHeH hiX AH<P<I>epeHU,HaJlbHhiX ypaBHeHHH B npo
CTpaHCTBe <!>a30BhiX MOMeHTOB n-ro nopS~,AKa, ,AJI51 
KOTOpoH HaXOAHTCSI TOliHOe aHaJIHTHlleCKoe peme
HHe c noMO~biO KOMnbiOTepHOH a.nre6phl. Ha 6aae 
nOJiylleHHOro aHaJIHTHlleCKOro pemeHH51 (B BH,Ae 
MaTpuu,aHTa) coa.naHa nporpaMMa paclleTa AHHa
MHKH llaCTHU. s npou,ecce scero u,uKJia ycKopeHHSI s 
uaox poHHOM U.HKJIOTpoHef 11 I. 

llpe,AJIO.lKeHa MeTOAHKa npHMeHeHHSI CHCTeMhl 
aHaJIHTHllecKHX BhlliHCJieHHH REDUCE .AJISI ucCJie
,nosaHH51 yCTOHliHBOCTH MOAeJibHhiX pa3HOCTHhiX 
Kpaesblx aa,Aall Ha 3BM. Paapa6oTaH a.nre6panlle
CKHH a.nropHTM BhlliHCJieHH51 cneKTpos, noasoJIRIO
~HH ,AJISI npaKTHlleCKH Ba.lKHOro KJiacca pa3HOCT
HhiX KpaeBhiX 3a,Aall CBeCTH CJIO.lKHYIO 3a,Aally 
BhlliHCJieHH51 TOlleK CneKTpa K HaXO.JK,neHHIO KOp
HeH MHOroliJieHOB OT OAHOH nepeMeHHOH. llpe,nJIO
.lKeHHhiH a.nropHTM peaJIH30BaH Ha 3BM B BH,Ae 
nporpaMMhl SPECTR, ucnOJib3YIO~eH: cHcTeMy 
aHaJIHTHlleCKHx BhlliHCJieHHH REDUCE H J13hiK 
FORTRANI121. 

MATEMATHqECKOE OBECnEqEHHE 3JIEKTPOHHbiX 3KCllEPHMEHTOB 

PacmupeHa H ycosepmeHCTBOBaHa cucTeMa 
UNICOM, BKJIIOllaiO~ag: s ce6SI 3<P<PeKTHBHhle 
nporpaMMhl Me.lKMamHHHoro o6MeHa u cpe,ncT
sa nporpaMMHposaHHSI pacnpe,neJieHHhiX reTepo
reHHhiX KOMnJieKcos. B Jla6opaTopuu paapa6oTa
Hhl H HCCJie,nOBaHhl a.nropHTMhl o6pa60TKH 
3KCnepHMeHTaJlbHhiX ,naHHhiX C npHMeHeHHeM na
paJIJieJibHhiX MaTpHliHO-KOHBeHepHhiX BhlliHCJIH
TeJlbHhiX ycTpOHCTB, B3aHMOAeHCTBYIO~HX CO CKa
JI51pHOH yHusepca.nbHOH 3BM. Ha 3a,Aallax 
pacn03HaBaHHSI TpaeKTOpHH CKOpOCTb napaJIJieJib
HOH nporpaMMhl B 4-7 pa3 npeBhlmaeT CKOpOCTb 
CKaJISipHOH. 

COa,AaHhl no,ncucTeMhl MaTeMaTHlleCKoro o6ec
nelleHHSI Koop,nuHaTHhlx ,neTeKTopos ycTaHosoK 
"HeH:TpHHHhiH ,neTeKTOp" H "MelleHhle HeHTpH
HO". 

Coa.naHa H BHe,npeHa Ha MHOroMamHHHOM 
KOMnJieKce EC 3BM rpa<PnllecKaSI cucTeMa 
l.fPl.fC-90, HHTerpHpoBaHHaSI C CHCTeMaMH MO-

.AeJIHpoBaHH51 H CTaTHCTHlleCKOH o6pa60TKH 3KCne
pHMeHTaJlbHhiX ,naHHhiX. BepxHHH yposeHb co
BMeCTHM c rpa<PnlleCKHMH naKeTaMH NPLOT, 
fPACl>OP, GEANT. 

,ll,JI51 MOAeJIH sepmHHHOrO ,neTeKTOpa, HaXOASI
~erOC51 BHe MarHHTHOrO UOJI51 B 3KCnepHMeHTe C 
<i>HKCHpoBaHHOH MHIDeHbiO, KOr,na npo6erH KOpOT
KO.lKHBY~HX BTOpHliHhiX llaCTHU, cpaBHHMhl C paa
MepaMH MHmeHH, a ux pa3JleT orpaHHlleH yaKHM 
KOHYCOM ( <30•), npe,AJIO.lKeH a.nropHTM 6hiCTpOH 

<!>HJibTpaU,HH O.AHOBpeMeHHhiX C06hiTHH. AJiropHTM 
ocHosa Ha noporosoH: npou,e,nype, Tpe6yiO~eH: He 
60Jiee 50 apn<!>MeTHlleCKHX onepaU,HH Ha TpeK, liTO 
,neJiaeT ero npuro,nHhiM .AJI51 npHMeHeHHSI s Tpurre
pe BhiCOKoro yposHSI. TeopeTHlleCKHe H liHCJieHHhle 
paClleThl 3<l><l>eKTHBHOCTH aJiropHTMa ,AJI51 MO.AeJib
HOro BepmHHHOro ,neTeKTOpa ,naiOT BepOSITHOCTb 
noTe pH MHorosepmHHHoro COOhiTHR OKOJIO 2%, a 
sepo51THOCTb omu6oliHOro nponycKa o,nHosepmHH
Horo co6hiTHSI - He MeHee 1 %I l31. 
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PA3PABOTKA llPHKJIAAHbiX METOAOB BbJqHCJIEHHA 

HcCJie~oaaH KJiacc KOM6HHHpoaaHHbiX nocTa

HOBOK OCHOBHOH 3~3'1H MarHHTOCT3THKH, x apaK

repHOH ocOOeHHOCTblO KOTOporo SIBJHieTCSI HeOOXO

~HMOCTb TOJlbKO O~HOH rpaHH'IHOH MaTpHU bl npH 

'IHCJieHHOH peaJIH3aUHH. l13y'leHa npoeKUlfOHHaSI 

ltx>PMYJIHpoBKa O~HOH H3 nOCTaHOBOK 3TOro LlaC

ca OTHOCHTeJibHO nOJIHOro CKaJISipHOro nOTCHUHa

Jia. AoKaaaHa o~H03Ha'IHaSI paapemHMOCTb H cxo

~HMOCTb npH6JIHliCeHHbiX pemeHHH, no .. 1y'leHHbiX 

MeTO~OM fanepKHHa, K TO'IHOMY. noJiy'leHbl ~aH

Hble 'IHCJieHHbiX 3KCnepHMeHTOB ;t.1SI .QByMepHOro 

CJiyllaSI, B T~M 'IHCJie MSI HeJIHHeHHOH 3aBHCHMO

CTH MarHHTHOH npoHHUaeMOCTH q,eppoMarHeTH
Ka/14/. 

Me1'o.a npHMHllteHHoro KOHTHHY3J1bHOro HH

TerpupoaaHHSI npHMeHeH MSI OnHCaHHSI MHOro

MepHbiX CHCTeM B KBaHTOBOH H CTaTHCTH'IeCKOH 

<IJH3HKe. Ansr KpaTHbiX KOHTHHY3-1bHblx HHTer

paJIOB no rayccoabiM MepaM a no .. 1HbiX cenapa-

6e.nbHbiX MeTpH'IeCKHX npoCTpaHCTBaX nOJiy'leHbl 

HOBble npHMHliCeHHble ltx>PMYJlbl, TO'IHble Ha 

KJiacce <IJYHKUHOHaJibHbiX MHOro'IJleHOB 3~aHHOH 

CYMMapHOH CTeneHH. nOJly'leHHble !PopMy .. lbl HC

nO/Ib30BaHbl MSI pac'leTa <IJYHKUHH fpHHa H 3Hep

rHH OCHOBHOro COCTOSIHHSI B MHOroMepHOH MOllCJ1H 

Kan~lltepo. CpaaHeHHe 'IHCJieHHbiX peayJibTaTOB 

c ~aHHbiMH, nOJiy'leHHbiMH MeTo~oM MoHTe- KapJio 

C npHMeHeHHeM HTepaUHOHHbiX aJiropHTMOB, CBH

~eTeJibCTByeT 0 TOM, 'ITO HOBble ltx>PMYJlbl o6ecne

'IHB310T BbiCOKyiO 3<1J<t>eKTHBHOCTb Bbi'IHCJie
HHH/1S/. 

AJig HCCJie~OBaHHSI noae~eHHSI 3apS1llteHHOH 

113CTHUbl B UHKJIH'IeCKOM yCKOpHTeJie paapa6oTaH 

KOMDJleKC nporpaMM, peaJIH3yiOWHH aJiropHTM 

MeTo~a yc~HeHHSI KpbL10Ba - 6oroJII06oaa a 

TpeTbCM npHMHllteHHH. Bnepable y~aJIOCb n ocTpo

HTb ycpe~HeHHbiC CHCTeMbl ypaBHeHHH B OKpeCT

HOCTH CBbiWe Tpex .QeCSITKOB pe30HaHCOB H n poae

CTH HCCJie~OBaHHe nOJiy'leHHbiX ypaBHeHHH . 

Ha~eHa. npocTasr MOlleJib MSI He~ua6aTH'Ie
CKoro ~BHllteHHSI 'laCTHU B .QHnO/IbHOM nOJie , KOTO

pasr o6o6m.aeT o6m.eH3BeCTHYIO ~Ha6aTH'IeCKyiO 
TeOpHIO .QBHllteHHSI 33pSiliCeHHbiX 'laCTHU Ha SIBHO 

He~Ha6aTH'IeCKHH t-ly'laH. 4Ht-1eHHbiM MCTO.QOM 

HCCJie.QOBaHbl CneKTpoMeTpH'IeCKHe B03MOX<HOCTH 

CBepxnpOBO~SIW.ero C0 .. 1HHOH.la C llHCKpCTHbiM pac

npe~eJieHHeM TOKa .QJISI H3MepeHHSI p~1SITHBHCT

CKHX 3JleKTpOHOB/ 16/. 

nOCTpoeHbl H H3y'leHbl HCJ1HHCHHble HHTer

pHpyeMble MOlleJIH feuaeH6epra Ha cynepa-1re6pe 

Spl <21 1). noKa3aHO, 'ITO cym.eCTBYIOT .QBe TaKHe 

MO~eJIH, CBSI33HHble C KOMnaKTHOH cynepa-1re6pou 

S U <21 1). O~Ha H3 HHX K3J1H6poao'IHO 3 KBHBa

JieHTHa U (2) HeJIHHeHHOMY ypa&HeHHIO llipellHH

repa (HYlll) B rpaCCM3HOBbiX nepeMeHHbiX , .apy-
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rasr- cynepHYlll. nocTpoeHa HeKoMnaKTHasr aep

CHSI ncea~oMarHeTHKa Ha anre6pe ospu 0, 1 I 1), 

CO.!lepJKaW.aSI HCJ1HHeHHOCTH 60Jiee BbiCOKOro no

pg.aKa. OnucaHa raMHJibTOHOBa CTPYKTypa 3THX 

MO,!ly .. leH, HaH.!leHbl HeKOTOpble 'laCTHbiC peme

HHSI. CymecTaosaHHe pa3Hblx sepcHH nces~oMar

HeTHKOB B paMKax HCXO.AHOH spl 0 I 1) -MO.QeJIH 

CBSI3aHO C HaJIH'IHeM HeCKOJlbKHX KaHaJIOB Hapy

WCHHSI Hcxo~Hon CHMMeTpHH. Ka~oMy TaKo

MY KaHaJIY COOTBeTCTByeT B03MOJKHaSI <IJH3H11e

CKaSI <IJaaa. Y CTaHOB .. leHa CBSI3b nOJiylleHHbiX 

MO.!lCJ1eH C COOTBeTCTBYIOIIlHMH npe~eJI3MH MO.Qe

•1H Xa66ap.!la B BbiCOKOTeMnepaTypHOH csepxnpo

BO.!lHMOCTH. 

Ha ocHose o6o6m.eHHblx KorepeHTHbiX COCTOSI

HHH rpynnbl SU (3) nOJiy'leHa CHCTeMa ypaBHeHHH, 

OnHCbiBaiOWaSI KBa3HKJiaCCH'IeCKOe noBe.QeHHe 

<IJeppoMarHeTHKa feif3eH6epra CO CnHHOM S • 1. 
AJig CJiy'laSI JierKOH OCH B 4-MepHOM CnHHOBOM 

<IJa30BOM npoCTpaHCTBe CHCTeMbl C nOMOW.biO 'IHC

JieHHOro 3KCnepHMeHTa OOHapyJKeH 2-MepHbiH 

aTTpaKTop, npe.QCTaBJISIIOW.HH co6o8 c<IJepy S2, 
Ha Koropo8 JICJKHT KJiaccH'IeCKHH seKTOp Ha

MarHH'IeHHOCTH. TaKHM o6paaoM, nose.QeHHe 

KB3HTOBOH CHCTeMbl aCHMnTOTH'IeCKH CTpeMHT

CSI K KJiaCCH'IeCKOMy no CUeHapHIO aTTpaKTo
paf17,18/. 

PemeHa KJiaccH'IecKaSI a~a11a nocTpoeHHSI 

MaKCHMaJibHO npocTon HOPMaJibHOH IP<>PMbl aHa

JIHTH'IeCKHx MaTpHU, CTeneHH KOTOpbiX o6pa3yiOT 

orpaHH'IeHHYIO noJiyrpynny. TaKaSI a~a'la B03-

HHKaeT npH HCCJie.QOBaHHH YCTOH'IHBOCTH CHCTeM 

.!lH<t$epeHUH3J1bHbiX H pa3HOCTHbiX ypaBHeHHH. C 

nOMOW.bio nOCTpoeHHOH KBa3HliCOp,!laHOBOH HOp

MaJibHOH <IJopMbl BnepBble ~OKa3aHO HeOOXO~HMoe 
H .!lOCTaTO'IHOe yCJIOBHe YCTOH'IHBOCTH B npo

CTpaHCTBe C nOJiy6eCKOHe11HbiX pa3HOCTHbiX Kpae

BbiX a~a'l rHnep6o .. 1H'IecKoro THna/ 191. l1cCJie~o-
• BaHbl pacnpe.!leJieHHSI H nepeHOC 3JleKTpH'IeCKOro 

aapSI.!la a O.!lHOPO.!lHOH .!lByMepHon CTPYKType TYH

HCJ1bHbiX nepexo.!loB csepxMaJIOH nJIOIIl~H. CTa

THKa H .!lHHaMHKa 3apSI,!la MOryT 6b1Tb ~eKBaTHO 
OnHCaHbl 8 TCpMHHaX TOnOJIOrH'IeCKHX COJlHTOHOB 

c aapg.aoM ±e. 8bi'IHC..1eHbl pacnpe.!leneHHe nOJISI co

.. 1HTOHa, ero C06CTBeHHaSI 3HeprHSI, a TaKJKe 3HCp

fHSl B3aHMO.QeHCTBHSl COJlHTOHOB ,!lpyr C ~pyroM H C 

KpaeM CTpyKTypbl. npoBe.lleHO cpaBHeHHe C O.QHO

MepHOH uenO'IKOH. 4Ht-1eHHoe MO,!leJIHpOBaHHC 

nOKa33J10, 'ITO CO .. lHTOHbl CTpCMSITCSI c<IJopMHpO

BaTb BHrHepoBCKHH KpHCT3J1Jl, KOTOpbiH npH Onpe

.llCJ1CHHbiX yt-10BHSIX MOJKeT .!lBHraTbCSI B.!lOJlb 

CTPYKTYPbl 6ea "nJiaBJieHHsr". TaKoif KoppenHpo

saHHbiH nepeHoc aapg.aa npHBO.!lHT K yaKonoJioc

HbiM "OllH03 .. 1eKTpoHHb1M" K0 .. 1e6aHHSIM. Y CTaHOB

.. 1eHbl yCJIOBHSI 3KCnepHMeHTaJibHOro Ha6JIIO.!leHHSI 



3TOro 3<IJ<IJeKTa H npOBC)l;CHO cpaBHCHHC C O)l;HO-

MCpHOH U.CITO'lKOH/20/, . 

BhlnoJIHeHa pa3pa6oTKa anropHTMOB H npo

rpaMMHhlx Mo;n:yJieii H npose;n:eH MHOronapaMeT

pH'lecKHH 'lHCJICHHhiH aHaJIH3 pSI,Zla 3a)l;a'l Teope

TH'leCKOH <IJH3HKH. lfCCJIC)l;OBaHhl CB513aHHhiC 

COCTORHHR MC30MOJICKYJI H30TOITOB BO)l;Opo;n:a C 

aHOMaJibHOH 'leTHOCTbiO. qHCJICHHO 06Hapy)KCHhl 

4 HOBbiX COCT051HH51 C ITOJIHhiM op6HTaJibHhiM MO

MeHTOM J > 2, 'ITO HC'lepnhiBaeT BeCb cneKTp B03-

M0)KHhiX C~TORHHH/21 I 
B paMKax ypaBHCHHH lllBHHrepa - naucoHa 

npOBC.ACHhl Bhi"'HCJICHH51 KOHCTHTYCHTHOH MaCChi 

pSI,Zla KBapKOB HeJIOKaJibHOro KOH)l;eHCaTa, Me30HOB 

H HX BOJIHOBbiX <IJyHKU.HH, a TaK)KC KOHCTaHT pac

ITa)l;OB. noKa3aHO, 'ITO Bhl6paHHa51 MO.D;eJib Kxn 

;n:aeT C)l;HHOC OITHCaHHC CITCKTpOMCTpHH MC30HOB H 

HX pa;n:HaJibHhiX B036y)K.IJ;eHHH ll:Jl51 npOH3BOJibHhiX 

MaCC TOKOBhiX KBapKOB/22/, 

qHCJieHHO HCCJIC)l;OBaHhl HeJIHHeHHhle MO.D;eJIH, 

OITHCbiBaiOIIJ,HC npou.eCChl B 603C-KOH.D;CHcaTe H 

pC)KHMhl C 060CTpCHHCM B HCO.D;HOpo)l;HhiX cpe

;n:ax123-251. Pa3pa6oTaHhl u uccJie;n:osaHhl anro

pHTMhl .ll;JI51 3a;n:a'lH paCCC51HH51 C HCITOJib30BaHHCM 

HTepaU.HOHHhiX HbiOTOHOBCKHX CXCM H sapHaU.H

OHHhiX npHHU.HITOB/26- 28/, 

MeTo;n:oM MoHTe-KapJio pacc'lHTaHhl .~~;H<P<Pe

peHU.HaJibHhle H HHTerpaJibHhiC xapaKTCpHCTHKH 

3JieKTpoR.D;epHoro npou.ecca s ypaHOBOM peaKTope 

C HaTp HCBhiM TCnJIOHOCHTeJICM H CBHHU.OBOH MH

WCHbiO pa3JIH'lHbiX pa3Meposf29/, 

O porpaMMHhiH KOMnJieKc "KacKa;n:" Hcm1Jib30-

saH ll:Jl 51 MO.D;CJIHpOBaHHR 1-H3JIY'lCHHR HaBe)l;eH

HOH a KTHBHOCTH, B03HHKaiOm,eH B MHWeHRX H3 

BOIIb<IJpaMa H CBHHU.a ITO)l; ll:CHCTBHCM BhiCOK03Hep

reTH'lCCKHX npoTOHOB. Pac'leTHhle ;n:aHHhle cono

CTaBHM hl C pe3yJibTaTaMH H3MepeHHH npH 3HeprH

RX 1, 0 - 1,1 f3B. Onpe.~~;eJieH Bhlxo;n: pR.~~;a 
pa;n:HOH YKJIH.D;OB, H3Y'lCHO rJiy6HHHOe pacnpe;n:eJie

HHe p a;n:HOHYKJIH.D;OB B MaCCHBHOH CBHHU.OBOH MH

meHH. Pa3JIH'lHR pac11eTHhiX .H 3KcnepnMeHTaJib

Hhlx BCJ'IH'lHH B Cpe;n:HeM He npeBhiWaiOT 

20-35%1301. 

OpoMo.~~;enuposaHhl H3MeHeHHSI pe)KHMa BhiCO

KOTe nepaTypHbiX CBepxnpOBO.D;RIII,HX 60JIOMeT

pOB B ny'IKaX npOTOHOB H BhiCOK03HepreTH'ICCKHX 

HOHO / 3l/. 

H a 3BM CDC-6500 co3;n:aH 3JieKTpOHHhiH 

cnpaBO'IHHK CC'IeHHH B3aHMOil:CHCTBHH npOTOHOB, 

HeHTp OHOB H '!T-MC30HOB pa3JIH'IHbiX 3HaKOB 3apst

;n:a c a TOMHhiMH Sl,ZlpaMH. Ce11eHHR no .. 'Iy'laiOTCR ny

TeM HHTepnOJIRU.HH 3aJI0)KCHHOrO B. naMRTb 3BM 

"aTJiaca CC'IeHHH", COCTaBJieHHOrO C y11eTOM MHpO

BOH 6a 3hl 3KcnepHMCHTaJibHhiX .uaHHhiX/32 ,33/. 

C o 3;n:aH reHepaTop KpHBOJIHHeifHhiX KOOPJlH

HaT Ha npoH3BOIIbHhiX nosepXHOCTRX B CBR3H C HC

CJie)l;OBaHHeM KHHeMaTH'IecKou ycToH'IHBOCTH 

TOHKH X nJICHOK/34/, 
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PA3BHTHE ABTOMATH3HPOBAHHbiX CHCTEM PEfHCTPAI.J,HH 
H OBPABOTKH H30BPA)KEHH:R 

IlpeAJIO:lKeHa MeTO~HKa H3MepeHH51 OllTHtte
CKOH IIJIOTHOCTH TpeKos Ha asToMaTe A3JIT -2/160 
H npe~CTaBJieHH51 H3MepeHHhiX ~aHHhiX Ha 3BM. 
Ha peaJibHhlx ~aHHhiX nOJiyroHosoro cKaHupo
saHH51 <t>oTorpaqmif CTPHMepHhiX TpeKo~ c ycTa
HOBKH Pl1CK npose~eHo cpaBHHTeJibHOe uc
CJie~osaHHe pa3JIHliHhiX aJirOpHTMOB llO,ACtteTa 
HOHH3aU.HOHHOH IIJIOTHOCTH TpeKOB, ll03BOJIHBmee 
Bhl6paTb B KatteCTBe OllTHMaJibHOrO aJirOpHTM, OC
HOBaHHhiH Ha llO~CtteTe liHCJia TpeKOB B O~HOMep
HOM MaCCHBe, llOJiytteHHOM H3 HCXO~HOrO MaCCHBa 
nyTeM llOCTpOttHOro CYMMHpOBaHH51 C llOCJie~yiO
~eH Me,AHaHHOH <!>HJibTpau.ueu/35/. 

Pa3pa6oTaH H peaJIH30BaH MeTo~ H3MepeHHH 
pacnpe~eJieHH51 IIJIOTHOCTH 3JieKTpOHHOrO KOJlbU.a 
no CHHxpoTpOHHOMY H3JiytteHHIO. B KattecTse ~aT
ttHKa HCllOJlb3yeTC51 TeJieBH3HOHHa51 KaMepa Ha 
MaTpuu.e npu6opos c 3ap~osou CB513biO 
K1200U:Ml. KaMepa ttepe3 HHTep<t>encHhiH 6JioK s 
cTa~apTe KAMAK no~KJIIOtteHa K 3BM CM-4. 
BpeMeHHa51 3Kcno3HU.H51 ocy~ecTBJI5leTC51 c no
MOID;biO 3JieKTpOOITTHtteCKOrO 3aTBOpa. 113o6pa:lKe
HHe KOJibU.a perucTpupyeTCSI MaTpuu.eu IT3C, 
OU.H<i>poBhiBaeTC51 H BBO,AHTC51 B 3BM ~JISI llOCJie~y

IO~eH o6pa6oTKH. O~HospeMeHHO ero MO:lKHO Ha-
6m<maTb Ha TB-MOHHTope. Omu6Ka s on pe~ene
HHH pa3Mepos KOJibU.a He npeshlmaeT 1-0% H 
MO:lKeT 6h1Tb yMeHbilleHa ~0 2% 3a CtteT HCITOJib30-
BaHH51 BhiCOKOpa3pemaiO~HX otTheKTHBOB H 6oJiee 
cosepmeHHhiX Ka.nu6poso4HhiX npu6opos/36/. 

Paapa6oTaH MO~YJib s~eonaMSITH, KOTOphiH 
51BJI5leTC51 ttaCTbiO CHCTeMbl o6pa60TKH H306pa
:lKeHHH, llOJiyttaeMhiX C TeJieBH3HOHHOH KaMephl Ha 
MaTpuu.e IT3C. IlaM51Tb paccttHTaHa Ha aanoMH
HaHHe 'leThlpex KapTHH C pa3MepHOCTbiO 256x256 
TOtteK H pa3pemeHHeM 8 6HT. Jl106a51 H3 tteThlpex 
06JiaCTeH naM51TH MO:lKeT HCITOJib30BaTbC SI KaK 
qacTb onepaTHBHOH naMSITH IT3BM. oblcTpbiH Ka

HaJI ll03B0.15leT aanHCbiBaTb OU.HcPPOBaHHYIO Kap
THHY co cKopocTbiO 15 M 6anT/c. Mo~yJi b co~ep
:lKHT TaK:lKe CJiy:lKe6HyiO IlJIOCKOCTb 
256x256x 1 6HTI37 I. 

PaccMoTpeHa MeTo~HKa u.u<t>posou o6pa6oTKH 
curHaJIOB, a TaK:lKe CTPYKTypa curHaJibHblX npo-

HAYqHQ-llPHKJIA,ll,HbiE PABOTbl 

B Jia6opaTopuu BhlnOJIHeHhl pactteThl MaT
puttHhlx 3JieMeHTOB OT BOJIHOBbiX <i>YHK U.HH Me-
30MOJieKyJISipHbiX KoMn.1eKcos ~JISI yT04HeHHSI MO
~eJIH pe30HaHCHOrO o6pa30BaHHSI Me30MOJieKyJI 
dt11- (J- 1, V= 1>. 
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B JIBTA paapa60T8H HHTep<jleftc CBII3H n3BM c EC 3BM. Ha 

CHHMKe: HIUI8)lK8 npO~paMMHOro 06ecne'leHHII JIHHHH CB113H 

u.eccopos c u.eJibiO coa~aHHSI CHCTeM Tpurruposa
HHSI, COOpa H OOpa60TKH ~aHHhiX B 3KCnepHMeHTaX 
cPH3HKH BbiCOKHX 3HeprHH/3S/. J.1cCJie~OBaHa 3<!>

<t>eKTHBHOCTb pa6oThl asToMaTa HPD Ha JIHHHH c 
3BM EC-1 061 s pe:lKHMe ynpaMeHHSI onepau.uoH
HhiMH cucTeMaMH CBM HOC EC. 3asepmeHo uaro
TOB.1eHue B on 0115111 CTOJIOB Al1CT, Heo6xo~H
MhiX ~Jl51 npOCMOTpa CJIO:lKHbiX CHHMKOB C 
pa3JIHliHbiX ycTaHOBOK. IlOBblilleHa npOH3BO~H
TeJibHOCTb cucTeMhl ITYOC-CAMET-EC-1033 aa 
CtteT OpraHH3aU.HH H~HB~YaJibHOrO ytteTa KOJIH
tteCTBa H KatteCTBa H3MepeHHH. 

IlpH ITOMO~H llOJiyaBTOMaTH'IeCKHX YCT
poHCTB ITYOC-CAMET H3MepeHo 420,4 ThiC. Tpe
KOBhiX co6hiTHH Ha CHHMKax c KaMep Jia6opaTopHH 

BbiCOKHX 3HeprHH H Jla6opaTOpHH ~epHhiX npo-
6JieM. 

Ha A3JIT -2/160 o6ecnetteH pecypc s otTheMe 
1600 q AJI.si H3MepeHHH TpeKOB CO CJIO:lKHOH TOITOJIO
rHeH s nOJiyTOHOBOM pe:lKHMe c ycTaHOBKH Ml1C. 

Coa~aH p~ nporpaMMHbiX KOMilJieKcos H op
raHH30BaHa o6pa60TKa cPOTOH306pa:lKeHHH Ha CKa
HHpyiO~eH cucTeMe A3JIT -2/160 no H3MepeHHIO 
cocy~os rJia3Horo ~Ha H onyxoJieBhiX o6paaosaHHH 
s K . .1eTKax maaa. 
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JIABOPATOPI151 
CBEPXBbiCOKVIX 3HEPfl1H 

Jla6opaTOpHi1 CBepXBbiCOKHX 3HeprHH C03,ZJ;3H3 

c ~eJibiO KOH~eHTpa~HH ycHJIHH H pecypco s O~f.Sil1 

,ZJ;.Ilil npose,D;eHHil HCCJie.D;OB3HHH rJI3BHbiM o6pa30M 

-ua ycKopHTe.ne Y-70 H YHK l1HCTHTyTa <l>H3HKH 

BbiCOKHX 3HeprHH, BJI3llll, Ha yCKOpHTeJliiX 

~EPHa H .D;pyrHX ~eHTpoB DO <i>H3HKe BbiCOKHX 

3HeprHH:. Ocuosuble 3a.D;311H JICB3- 3Kcn epHMeH-

• T~bHble HCCJie,ZJ;OB3HHil B OM3CTH <l>H3HKH 3Jie

MeHT3pHb1X 113CTH~, pa3pa60TK3 COOTBeTCTBYIO

DJ;HX npHOOpoB H MeTO,ZJ;OB HCCJie,ZJ;OB3HHH, 

pa3p300TK3 MeTO,ZJ;OB H CHCTeM YCKOpeH_Hil '13CTH~ 
,ZJ;O CBepXBbiCOKHX 3HeprHH. 

B 1990 ro.D;y ycnemuo 3asepmHJICil 3KcnepH

.· MeHT NA-4, peaJIH30BaHHbiH npH cym;ecTseHHOM 

BKJia.D;e co cTopoHbl Ol151l1. B 3TOM 3KcnepHMeHTe 

6biJIH nony11eHbl caMille TO'IHble s MHpe CTPYKTyp

Hble <l>YHK~H HYKJIOHOB ua i~.D;pax H npoTouax, ca

Moe TO'IHOe 3H31leHHe KB3HTOBO-XpOMO,ZJ;HH3MH'Ie

CKOH KOHCTaHTbl A, H3BJie'leHbl .D;aHHble o 

rJIIOOHHOM pacnpe,D;eJieHHH B npoTOHe. 3¢Kl>eKTHB

Hoe, xopomo opraHH3osauuoe coTpy.D;HH'IeCTBO c 

ll,EPHoM CDocOOcTBOBaJIO OCBoeHHIO B 06t.e.D;H

HeHHOM HHCTHTyTe nepe,D;OBOH TeXHOJIOrHH C0-

3,ZJ;3HHil H M3CCOBOro npOH3BO,ZJ;CTB3 COBpeMeHHbiX 

,ZJ;eTeKTOpoB, BHe.D;peHHIO COBpeMeHHbiX cpe,D;CTB o6-

pa60TKH .D;aHHbiX. EcTeCTBeHHbiM npo.D;onxeuHeM 

3KcriepHMeHTa NA-4 iiBJiileTCil yxe ua11aTbiH co

BMeCTHbiH 3KcnepHMeHT NA-47 <SMC), ~eJib KOTO

poro- H3y'leHHe cnHHOBbiX CTPYKTYPHblx <l>YHK

U:HH uyKJioua. 

<;neKTpOMeTp c sepwHHHbiM .z~eTeKTopoM CB.IJ; . YcT&Hoaxa 6noxa nponopuHOHBJibHbiX xaMep nepe,~~ &HBJIH3HPYIOIUHM Mex
TpoN&MIHTOM 
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B 1990 r. B Cepnyxose nymeHa nepsaSI ot~e
~b ycraHOBKH "Mel.leHhle HeHTpHHO", B 1991 r. H 

B MH.lKaHmHe ro~hl DJiaHHpyeTCR nycK ycTaHOBKH 

B nOJIHOM COCTaBe H nOJiyl.leHHe 3KCnepHMeHTaJib

HOrO MaTepHaJia. 

B 1990 r. ycnemHo 3asepmHJIHCb HCCJie~osa

HH.!I Ha ycraHOBKe "JliO~MHJia", B nyt~Ke npoTOHOB 

yCKOpHTeJI51 Y -70 ocymeCTBJieHa KOMDJieKCHaSI Ha

Jl~Ka CBD:-cneKTpoMeTpa c sepmHHHhlM ~eTeKTO

poM - 6hlCTpO~HKJIHpyiOIQeH .lKH.nKOBO~OpO~HOH 
ny3hlpbKOBOH KaMepOH - H nOJiyl.leHhl nepBhle 

CHHMKH. 

no npoeKTY qAPM (ycTaHOBKa Bl1C-2> no

Jiyt~eHhl HOBble ~aHHhle o cymecTBOBaHHH y3KHX 

6apHOHHeB- Ka~H.naTOB MHOroKBapKOBhlX COCT0-

51HHH1 B Cepnyxose 3asepmeH MOHTa)K Mo~epHH-

3HpoBaHHOH ycTaHOBKH Bl1C-2, co~aHhl HOBhlH 

KaHaJI H 3KCIIepHMeHTaJibHa51 30Ha. 

C~aeTCR ycTaHOBKa "HenTyH", KOTopaR 6y

~eT nepsoil: Ha YHK. li:Jig 3Toro 3KcnepHMeHTa co

BMeCTHO C aMepHKaHCKHMH <i>H3HKaMH B • JIB3 H 

JICB3 C03~aeTC51 YHHKaJibHOe ycTpOHCTBO - IIOJI51-

pH30BaHHa.51 cTpy8HaR so~opo~HaR MHmeHb. 

BOJihmoe BHHMaHHe y~e.n51JIOCb pa3BHTHIO Me

T®Hl.leCKOH 6a3hl Jla6bpaTOpHH llJI51 C03~aHHSI pa3-

HCCJIED:OBAHHSI 

JIHliHOro THna npOBOJIOliHhlX KaMep C BhlCOKHM 

npOCTpaHCTBeHHhlM paapemeHHeM, pa3pa60TKH 

KOOp~HHaTHhlX nOJiynpOBO~HHKOBhlX ~eTeKTOpoB 

H 3JieKTpOHHKH. 

no nporpaMMe C03llaHH51 YHK BeJIHCb pa6o

Thl IIO CTaH~HH neperpynnHpoBKH nyliKa yCKO

pHTeJI51 Y -70 llJI51 ero BBOlla B Y CKOpHTe.1bHO-HaKO

IIHTeJI HbiH KOMIIJieKC, npOBelleHhl paapa60TKH 

CHCTeMbl IIOllaBJieHHSI nonepeliHhlX K0.1e6aHHH 

nyt~Ka B YHK. 

BhlrrOJIHeHhl 3KcnepHMeHTaJibHhle H TeopeTH

t~eCKHe HCCJiellOBaHHSI B 06JiaCTH KpHO<i>H3HKH 

~Byx<Pa3HOro reJIH51, IIOJIYT.IHBmHe BhlCOKYIO O~eH

KY Ha Me~yHapo~HOM yposHe. 3TH pa6oThl HMe

IOT Ba)KHoe 3Hal.leHHe ~151 npoeKTHpOBaHHSl CBepx

npoBOl1SllUHX MarHHTOB H ycTpOHCTB. 

l.fMeeTCSI p~ npellJIO.lKeHHH H H.neH, KOTOphle 

IIOCJiy)KaT OCHOBOH HOBhlX npoeKTOB 3KCnepHMeH

TOB Ha YHK, B ll,EPHe, Hasse. 

Jla6opaTOpH51 CBepXBhlCOKHX 3HeprHH aKTHB

HO coTpy~HHT.IaJia c Hayt~HbiMH ~eHTpaMH crpaH

yt~aCTHH~ 011Sil1, c UEPHoM, pR~OM HHCTHTY

TOB C iliA H ~pyrHx CTpaH, HallaJIOCb aKTHBHoe 

COTPYl1HHlleCTBO c npOMhlmJieHHhlMH npe~npHSITH

SIMH. 

B OBJIACTH <DH3HK11 3JIEMEHT APHbiX qACTHIJ. 

H BbiCOKJ{X 3HEPrH:A. 

3asepmeH aHaJIH3 ~aHHhlX 3KCnepHMeHTa 
NA-4. Bll/ onHcaH KXD:-aHaJIH3 CHHrJieTHhlx H 

aecHHrJieTHhlX CTPYKTYPHhlX <i>YHK~HH, ocHoBaH

HhlA Ha HX peKOHCTpyK~HH C IIOMOinbiO IIOJIHHO

MOB SIKo6H. Tot~HOCTb H cTa6HJibHOCTb MeTo~a 
npo~eMOHCTpHpOBaHhl C nOMOIQbiO npoTOHHhlX 

~aHHhlX, nOJiyt~eHHhlx B NA-4, npoaHaJIH3Hposa

Hhl npoTOHHhle CTPYKTYPHhle <i>YHK~HH B CJie~yiO
meM nop~Ke K Jl~HPYIOtneMy, IIOJiyl.leHO 3Hal.le

HHe MacmTa6Horo napaMeTpa KXll. A, aHat~eHH.51 
napaMeTpOB KBapKOBhlX H rJIIOOHHhlX pacnpe~e.ne

HHH. Pe3yJihTaThl ~aiOT HaH60Jiee TOT.IHoe aHat~e

HHe MacmTa6Horo napaMeTpa AMS H3 rJiy6oKoHe-

ynpyroro JieiiTOH-IIpOTOHHOrO pacceSIHHSI H 

yKa3hlBaiOT Ha 3HaliHTeJibHYIO KOppeK~HIO rJIIOOH

HOrO pacnpene.neHHSI B CJie~yiOmeM nopSlllKe K JIH

llHPYIOtneMy. PeayJihTaTbl HcCJienosaHHSl HYK..10H

Hblx CTPYKTYPHhlX <i>YHK~HH Fix, Ql) H R Ha 

OCHOBe H3MepeHH.!I rny6oKoHeynpyroro pacceRHHSl 

MIOOHOB Ha ~eHTepHeBOH )'dHWeHH/2/ npe~CTaBJie
Hhl Ha pHC.l. 

B OIIHOH H3 pa6oT Toro )Ke ~HKJii31 cpaBHHBa

IOTca CTPYKTYPHhle <i>YHK~HH PJ. I~ Heii:TpoHa H 

rrpoTOHa. 

li.Jig onpe~e.neHH51 OTHomeHHR CTPYKTYPHhlx 

<i>YHKUHH HeiiTpoHa H nporoHa F~l F~ (pHc.2) H 

HX pa3HOCTH ~ - Pl. HCnOJib30BaHbl AaHHble no 

CTpyKTypHhlM ti>YHK~HSIM npoTOHa H ~eHTpOHa, 

H3MepeHHble C BbiCOKOH CTaTHCTHlleCKOH TOl.I

HOCTbiO C nOMOinbiO O~HOH H TOH .lKe 3KCne

pHMeHTaJibHOH yCTaHOBKH. 0THOmeHH51 P]_l ~ 
HaXO~SITC51 B COrJiaCHH C npe,nCKa3aHJHI'MH KBapK

naPTOHHOH Mo~e.nH KXD:. 

3asepmeH aHaJIH3 BCeH HHti>OpMa~HH 0 6oJiee 
lleM 6x l07 nA- H np-B3aHMOlleHCTBHSlX B 3KCrrepH

MeHTe qAPM, nposeneHHOM C nOMOinbiO cneKTpo

MeTpa Bl1C-2 Ha cepnyxoscKOM ycKopuTe.ne. B pe

ay,1hTaTe nonyt~eHbl HOBble ~aHHhle o 

cymecTsosaHHH yaKHx cTpaHHblx 6apHoHHeB c 

MaCCOH OKOJIO 3100 ~bB/ c2 (pHc.3): 4eTblpex 3a

pS1llOBbiX COCTOSIHI1H (- - / - / 0/+), pacnanaiOWHXCSI 

sa A + p + rrHOHhl (pHc.4a), t~eThlpex 3apSI'.llOBhlx 

COCTOSIHHH (-101+1++), pacnanaiOtnHXCSI Ha 

A + p + nHOHhl (pHc.46); a TaK)Ke yaKoro 6a

pHoHHSI C HyJieBOH CTpaHHOCTbiO H Maccoif' OKO

JIO 325 0 M3BI c2: Tpex aapSlllOBhlX cocTOSIHHH 

<-I 0 I+> , pacnanaiOmHXCSI no KaHaJiaM 

A + p + K+ + nHOHhl, A + p + ~ + nHOHhl 
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PHc . I . .UelftpOKK811 ctpy~t-rypK&II <j:JyKKI..lHII F2<x. Ql>. H3MepeKK811 npH tpex 3Ha'leHHilX 3KeprHH ny'IKa MIOOHos : 120, 200 H 

280 f 38 (R- RQCU - npH X< 0,275 F2(x, Q2) JIOJllltK8 6WT1t YMKOllteKa K8 <j:Jauop, yiC838HHWH K8 pHcyHKe. noK&38Kbl TOJlbiCO 

CT8THCTH'IeCKHe OWH6KH • 

HJIH p + p + .JC1 + K± (puc.5). llO.IlTBep~euo, 
qTo uaOTonaqecKuA cnau CTpaHHHX 6apuoauea 

'!_3/2, 3TO )'¥33111&aeT H8 HX 31C30THqeCKYIO (WHOI'O

KB8pKOByJO) CTPYJCTypy, a BeJtaquaa pa3HOCTH 

M8CC Me~y CTp8HHHMH H HCCTp8HHHWH 6apao

HH.51MH - H8 B03M0Jlt&yl0 HX DpHHaJt]ICJltHOCTh K 

O.llHOMY u TOMY Jtte MYJibTHDJJeTY MaoroKaap~eoaHx 

COCTO.ilHHA/4/. ,llaHHl:iC 00 3THX COCTO.ilHHSIX, 00o3-
aaqe&Hl:IIX K8K X(3100) H X<3250), BOUJJIH B Ta6-

JIHU.Y CBOHCTB qaCTHU. 38 1990 I"'.Il. . 

B paMKax Toii Jtte KOJIJia6opau.uu Bl1C-2 uc

CJie.llOBaJiac& A-aaaacuMOCTb ceqeausr HHKJII03HB

aoro 00pa30B8HHSI ~-MC30HOB H 8CCOU.H8THBHoe 

poQCHHe . ~-MC30HOB CO CTpaHHbiMH 't8CTHU.8-

MH/ S/. 3a&HCHMOCTb CC'ICHHSI poJlt.llCHHSI ~-Me3o
HOB OT 8TOMHOI"' BeCa MHWCHH A B KHHCM8TH'IC

CKOH OM8CTH XF > 0 H p1 < 1 f3B/c ODHCl:iB8CTC.ll 

cTen e&Hl:iM 3aKOHOM: o-(A) = o-0 A!', a - 0,81 ± 

0,06. llMyqeao TaiOKe, 'ITO BKJia.ll s ceqeaae o6pa-

30BaHH.ll <!>-Me3oaoa npou.eccos, paapemeHHl:iX 

npa&HJIOM 0Ky6o- Uaeilra -l1a3yKu, cocTaBJHICT 

no KpaiiHeii Mepe 67%. 

,Il,JUI rJIYOOKOI"' llOHHM8HH.ll MCX8HH3MOB CJia-

001"0 pacna.lla oqapoaaHHl:iX 6apaoauea Heo6xO.IlH

Ml:i 3KCDepHMCHT8JibHl:iC ,ll8HHbiC 0 BOBbiX K8H8JI8X 

pacna.lla. B TO Jtte speM.il Mil aau6o.nee xopomo 
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H3yqeHHOI"' 6apHOHBOI"' COCTOSIHH.ll A: cyMM8 OT

HOCHTeJibHl:iX sepo.!ITHOCTeii acex aapemCTpapo

aaaal:llx 3JCCKJII03HBHl:iX KaHaJIOB pacna.lla He npe
Bl:imaeT 25% . B 3KcnepuMeHTe B.HC-2 nOJiyqeao 

orpaHH'ICHHe OTHOCHTeJibHOH BepoSITBOCTH pacna

,lla: BR(A: -.I0'11'+'11'+'11'-) ~ 0,006 aa ypoaae .llo-

croaepaocru 90%. C noMOJIJ.biO cneKTpoMeTpa 

B.HC-2 anepa1:11e HaMIO.IleHo 8.zlpoaaoe poQeaue 

oqapoaa&Hl:IIX 6apuoaoa I:+ u I~ npa 3Bepmu 

HHJtte 3Hepmii FNAL/6/. Qqapoaaaa1:11e 6apuoa1:11 

38perHCTpHpoB8Hbl B HeiiTpoH-DpoTOHHbiX B38H

M().IlCHCTBHSIX npu Cpe,llHCH 3HeprHH Vs- 10,5 f3B 

no KaCKa.llHl:iM pacna.llaM I;+ /I~ -.A: 'II'±, 

A: -.pK- 'II'+. C Bl:IICOKOH TO'IHOCT&IO H3Mepeaa 

pa3HOCTb Mace Ic H A:, KOTopasr B CJiyqae I:+ 
cocTaBHJia 170,2+0,8, a s CJiyqae I~ - 167,9 ± 
1,0 M3B/~. B KHHeMaTH'IeCKOH o6.'laCTH, s KO

Topoii 6biJIH 3aperHCTpHpOB8Hbl 0'18p088HHbiC 6a

pHOHbl: XF > 0,5 H p1 < 1,0 f3B/c, OTHOWCHHC 

ceqeaasr poQeHH.ll I:+, I~ K ce'leHHIO PO"'..le-

ausr A: JICJttHT B npe.lleJtax (1 0-20) %. 

B 1990 I"'..lY ycnemHo 3asepmHJIOCb COTPY.IlHH

qecTso Ha 6a3e YCT8HOBKH "JIIO.IlMHJia", Ha KOTQ

poii B TC'ICHHC 1973-1990 rr. COTPY.IlHHK8MH JIB3 

H JICB3 BbiDQIIHCHl:i HCCJIC.IlOB8HH.il pp-, pp-, 
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PHc. 2. OrHoweHHe crpyKTypHbiX 4JyHK~Hl1 nporoHa H HeArpoHa F1J.I F~. no.ny11eHHbLX H3 r.ny6oKOHeynpyroro paccesmHll MIOOHOB 

npH 60JibWHX Q2. nyHKTHpHble JIHHHH - pe3yJibTaT napaMeTpH3a~HH B BHJle llOJJHHOMa. 3awTpHXOBaHHall 06JJaCTb llOKa3biBaeT 

CHCTeMaTH'IeCKHe OWH6KH 3KcnepHMeHra: a -JlaHHoro; 6- EMC; a- NMC; cHcr eMaTH'IeCKHe owH6KH SLAC HeHaaecrHbl, )laHHbie 
SLAC He cKoppeKrHpoaaHbi Ha q,epMH-)lBHlKeHHe 

ap-, ad- H dd-B3aHMO~eHCTBHH. llo peayJibTa

TaM pa60T ony6JIHKOBaHO 165 CTaTeH H ~OKJia
~OB, IlPH C03~aHHH ycTaHOBKH "JIIO~MHJia" ~eJia
HO 9 H306peTeHHH. 

11cCJI~osaHHe npou,eccos MHO:lKeCTBeHHoro 

o6pa30BaHHSI qacTHU,, B TOM qHCJie pe30HaHCOB, 

BeCbMa c y m;eCTBeHHO ~JISI BblSIBJieHHSI 3aKOHOMep

HOCTeH KBapKOBbiX B3aHMO~eHCTBHH Ha 60JibiDHX 

paccTo~HHSIX. Oco6hlii HHTepec, npoSIBJIReMhlii K 

pp-B3aHM01leHCTBHSIM, CBSI3aH C B03MO:lKHOCTbiO 

H3yqeHHSI npou,eCCOB aHHHrHJISIU,HH 6apHOHHOrO 

aap~a. 

105 



10001-

.. ~ 1 i'u · ~, 
~ aoo t u ~ -
~ I uu~ 
0 j' ' i ., I \J 
~ 400 ) 

·= ~ 
2 '8 200 
Col 

0 
t:: 
Col 

::IS 0, "---" .. -' - ----'----' 
• . 2 ~ - ·· 3. 3.4 3.8 

3<t>cl>eKTHBHilR Macca, r3B/c2 

PMc. 3. CyNNapHwA cnenp 3CIJ4lexTMBHWX Nacc CHCTeN A + p 
+ DMOHW M h + p + DMOHW 

B pa6oTe"7 1, Bhln011sessoA sa y cTaHOBICe 

"JhOJlMHJia", npoBC,llCH HHIUII03HBHhlii 3HaJJH3 o6-
pa30BaHHll Me30HHhiX peaosascoa p0 (770), 
w(780) ,h0270) H cf»(l020) B pp-B33HMOJlCACTBHliX 

npH 22,4 r3B/c. OnpC,lleJJCHhl n011Hhle, a JlJUI Po
TODOJIOI'H'ICCICHe H Jlilct><PepesuHaJJbHhle ce'leHHK 

llX poz.QCHHll, a TaiClltC xapaiCTepHCTHICH o6paao

BaHHll pe30HaHCOB B npol.lCCCC pp-aHHHnt.Jllll.lHH. 

PeayJI~tTaThl conOCTaBJiliJOTCll c npC,llciCa aaHHliMH 

ICBapiCOBhiX MOAeJJeA. 

B pa6oTe181 cpaasHBaJOTCll pacnPCJleJJCHHll 

no ni)QnQIIbHhiM a nonepe'IHhiM HMnyJIJtCaM npoTo-
+ o6 -BOB H 11'--we30HOB, paayJOIIUIXCll B pp - H pp-

B3aHMO.llCACTBHliX npH MH3JCOA 3Hepi'HH <22-
24 r3B). fioJCaaaao cyllleCTBOBaHHe pa3JIJI'IIIA 

3THX p3CDPCJleJICBHA JCaJC AJill npoTOBOB, TalC H AJill 

conpoaoQaJOIIlBX Hx 'D' + -Meaoaoa. HaMJOJlaeMhle 

OCo6eBBOCTH CnCICTpoB 'laCTHU. B Bea~BUI'HJiliU.H- • 

OBBhiX pp-B3aHMO,lleACTBHliX HC OnHChiBaJOTCll 

JlyBJtCKOA MOJleJibiO H Ha ICa'leCTBCHHOM ypoase 

o61.liCBliiOTCll C nOMOIIlbiO JlHarpaMM .llYaJJbHOA 

DaPTOHHOA MOJleJIH. 
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PMC. 5. CyNN&pHbiR cneup ~XTHBHbiX NaCC CHCTeN CO 
cxpWToR CTp&HHOCTbJO: /\1xt', 'Apx-, !1$x+1r±, XC ppx ± " 
~xn± s 

C03.IJ.AHHE HOBbiX 3KCOEPHMEHT AJlbHbiX YCT AHOBOK, 
PA3BHTHE METO.IJ.HKH 

YCTAHOBK11 HA Y-70 l1<l>B3 

B 1990 I'O.llY 6hiJia aaaepmesa noJJieMeHTHaK 

KOMDJICKCHall HaJJ3JliCa cneiCTpoMCTpa CBLI. sa 

ny11Ke npoToaoa 70 r3B a l1<l>B3. B ceaace nOJIY

'Ieso 4()()()() <t>o'rorpacpHA AJill MCTO.llH'ICCICHX paOOT 
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no nOZlroTOBKe nporpaMMhl noHciCa H oT6opa co6hi

THii - ICaHJlHJlaTOB sa aaaHMOJleAcTBHe c poQeHH

eM O'lapoBaHHhiX 'laCTHI.l. 0TpaOOTaH TpHrrep nep

BOI'O ypoBHll (Bhl6hiB3HHe H3 ny'IICa) H H3'1aJJHCb 

HCnhiTaHHll n011ynpoBO.llHHICOBhiX ICOOP.llHHaTHhiX 

.lleTeiCTOpoB AJill C03JlaHHll Tparrepa BTOporo ypoB-



B H<l>B3 ocy~eCTBJieH nycK nepooH oqepe,liH KOMruieK

ca "MeqeHble HCHTpHHO" . Ha CHHMKe: lKH)IKOaprOHHbiH 

KBJIOpHMCTp KOMliJICKCa 

H51. ohUIH npo~onxeuhl pa6oThl no ~oyKOMWieKTO
sauuiO YCT3HOBKH nponOpll,HOHaJibHhiMH K3Mepa
MH paJMepoM Ix 1 M, pa3Mem.eHHhiMH nepe~ 3JieKT
poMarHHTOM MC-7 A, a TaKxe 3JieKTPOHHKOH ~JI51 
BCeX nponOpU,HOHaJibHhiX K3Mep. fiOJIHOCTbiO OT
pa60T3H peJKHM 6hiCTpOH <t>oTOperHCTpaU,HH no 
Tpurrepy . 

OcymecTBJieu nycK nepsou oqepe~u KOMWieK
ca "Meqeuhle ueuTpuuo" <KMH) (1 6oqKa BAPC u 
cTaHU,HSI Meqeuu51). B ceaucax ua nyqKe ncCJie~o
BaJIHCb xapaKTepHCTHKH ~eTeKTOpOB CT3Hll,HH Me
qeHH51 HeHTpHHO H JKJmKOaprOHOBOrO KaJIOpHMeT
pa, HX pa3peweHH51 no KHHeM3THqeCKHM H 
reoMeTpnqecKnM napaMeTpaM/91. BpeMeuuhl:e xa
paKTepncTnKn H3X0~51TC51 B COOTBeTCTBHH C npo
eKTHhiMH 33~3HH51MH, TeM C3MhiM nO~TBep~eHa 
~eKB3THOCTb yCT3HOBKH 33~aqaM HJyqeHH51 HeH
TpHHHhiX BJanMo~eucTBHH u pacn~os K-MeJouos. 

CMoHTt:lposaHhl ocuosuhle 3JieMeHThl cneKTpo
MeTpa Bl1C-2M ua KaHaJie SH B uosou 3Kcnepu
MeHTaJibHou Joue ycKopnTeJI51 Y -70. Be~eTC51 no~
roTOBKa K npose~euniO nepBhiX ceaucos ero 
3KCn03Hll,HH B nyqKaX HeHTpHHO, BhiBe~eHHhiX nO~ 
HyJieBhiM YrJIOM OTHOCHTeJibHO paBHOBeCHOH op6H
Thl ~BHJKeHH51 npOTOHOB B yCKOpHTeJie. 

ITO.D,fOT OBKA K 3KCTIEPI1MEHT AM HA YHK 

LI,JI51 HCCJie~OB3HH51 WHpOKOrO Kpyra nOJI51pH-
33U,HOHHhiX 51B.lleHHH npH B33HMO~eHCTBHH npOTO
HOB c npoToHaMn u ~paMH ua YHK cosMecTrto c 
11<l>B3, MrY u p~oM ~pyrux HHCTHTYTOB coJ~a
eTc51 ycTaHOBKa "flapyc- HenTyu". 3KcnepnMeHT 
Wiauupy eTC51 uaqaTb nepBhiM ua YHK, ou 6y~eT 
nOCTaBJieH H3 BHyTpeHHeM nyqKe yCKOpHTeJI51. 0T
JIHqHTeJibH351 OC06eHHOCTb YCT3HOBKH - 3TOM3p
H351 qnCT351 BO~OpO~H351 nOJI51pH30B3HH351 MH
WeHb, KOTOp351 C0~3eTC51 B 0J151J1 COBMeCTHO 
c Muqur aHCKHM yuusepcnTeTOM CiliA. Ll,eTeKTH
pyiOma51 qaCTb YCT3HOBKH COCTOHT H3 qeThlpex 
cneKTpoMeTpos. B 1990 ro~y cosMeCTHO c JIB3 u 
Jl.slfl npoeKTHpOBaJI3Cb H H3rOT3BJIHBaJI3Cb anna
paTypa: noJiynpOBO~HHKOBhle H CU,HHTH./LlUIU,HOH
Hhle ~eTeKTOphl, 3JieKTpounKa, yJJihl nOJI51pH30-
sauuou MHWeHH, cneKTpOMeTp-nOJI51pHMeTp. 

Pa3pa6oTaH p~ npe~noxeuuu M51 nocTauos
KH 3KcnepnMeHTOB ua YHK. flo~roTOBJieH npoeKT 
"CPB" no ncCJie~osauniO CP-uecoxpaueun11 B pac
n~ax B-Me30HOB, OCHOB3HHhiH Ha HOBOM 3KCne
pHMeHTaJibHOM nO~XO~e K peweHHIO 3TOH 3a~aqu, 
n03BOJI51IOIQeM nOJiyqHTb H3H60JibWYIO CT3THCTH
KY B-MeJouos H, CJie~osaTeJihHO, ~ocTnqb uaHJiyq
weu Toquocru H3Mep51eMhlx napaMeTpos. HaMeqe
ua no3Tanua51 peaJIH33U.H51 3Toro npoeKTa nyTeM 
pa3BHTH51 npOCTOH 3KCnepnMeHTaJibHOH YCT3HOB
KH, ueo6xo~nMou ua nepshlx 3Tanax, B 6onee 
CJioxuyiO, peaJinJyeMyiO ua YHK. 
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• 

"AHoM8JIOH" ~ ycraHOBKa AJIII HCCJieAOBaHHH <t>parMeHTat\HH peniiTHBHCTCKHX IIAep Ha CHHXpo<t>aaorpoHe OH51H 

COTPY L(HHqECTBO C UEPHoM 

On1>1T, noJiy'leHHblH B npou,ecce peaJIH3au,HH 

3KcnepHMeHTa NA-4, o6o6m;aeTCSI a coaMeCTHOM 

UEPH- OUSIH 3KcnepHMeHTe NA-47, U,eJib Koro

poro - HCCJie,l{oaaHHe cnHHOBblX cTpyKTYPHhlX 

ti>YHKU.HH HyKJioHa Ha MIOOHHOM ny11Ke SPS. B co 

OTBeTCTBHH c o6SI3aTeJibCTBaMH OH.SIH Ha'laTlll pa-

6oT1ll nO C03,!{3HHIO KOOp,l{HH3THOro ,l{eTeKTOpa Ha 

,l{peH:tf>oablx Tpy6Kax. H3roTOBJieHH1llH a O~.SIH 
npOTOTHn ,l{eTeKTOpa, COCT3BJieHHOro H3 12 MOAy

JieH, HCnHTaH a UEPHe a yCJIOBHSJ:x peanhHOro 

3KCnepHMeHTa. 

PA3BHTHE METOL(HKH 

Co3,l{aHHe KpynHblX 3KcnepHMeHTaJibHblX y c

TaHoaoK Ope,qbSIBJISieT HOBble Tpe60B3HHSI K TeXHO

JIOI'HH npoH3BOACTBa AeTeKTopoa. 

Tio nporpaMMe pa3pa60TKH H C03A3HHSI KOOp

AHH3THblX AeTeKTOpOB Ha OCHOBe noJiynpOBOAHH

KOBhiX npH60pOB H MaTepHaJIOB OCB3HBaJIOCb o6o

PYAOB3HHe H TexHoJiorH'leCKHe npou,ecchl, 

MOHTHpOBaJIHCb repM030Ha ('lHCT3SI 30Ha) H TCX

HOJIOrH'leCKOe o6opyAOB3HHe: 
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- HMOJI3HT3TOp "Be3yBHH-1"; 

- AHtf>tf>y3HOHHhle ycTaHOBKH; 

- JIHHHSI OOJiy'leHHSI CBepX'lHCTOH BOAbl C p > 
15 OM· CM; 

- 30HAOBblC YCT3HOBKH; 

- B3KYYMHOe o6opyAOB3HHe; 

- o6opyAOB3HHC MSI TCXHOXHMHH H 4>oTOJIH-

TOrpatf>HH. 

Pa3pa6oTaH1ll H H3roTOBJieH1ll onhiTHhle o6pa3-

U.1>1 Si-ApeH:tf>oaoH: KaMepbl H E-AeTeKTopa (S -

5 C~2) C HMOJI3HTHpoB3HHblMH p-n nepeXOA3MH. 

TipoaeAeHa MHKpopa3BapKa Si-ApeH:tf>oaoH: KaMe

PH Ha ne'laTHYIO OJiaTy. 3aaepmaeTcSI C03AaHue 

3BTOM3TH3HpOB3HHOrO CTeHAa AJISI H3MepeHHH 

BOJibT-aMnepHblX xapaKTepucTHK p-n crpyKTYP· 

Pa3pa6aT1>1BaJIHCb u H3roTOBJISIJIHCb npoao

JIO'lHhle KOOPAHHaTHllle AeTeKTOpbl H 3JieKTPOHHKa 

K HHM. Pa3pa6oTaua cTaHAapTHaSI 3JieKTPOHHKa · 

MSI tf>H3H'leCKHX YCT3HOBOK, HMeiOID;3SI 6blCTpO

AeHCTBHC 6onee 100 Mfu,: ,l{HCKpHMHH3TOp, CXeMbl 

COBll3ACHHH, T3HMep, pa3MHO)KHTeJib, BpeMeHHOH 

KOMneHcaTop H AP· H3roTOBJieH1ll onHTHble o6pa3-

U,1ll cepHH 6JIOKOB. 

B npou,ecce coaMeCTHoro c JIB3 3KcnepHMeHTa 

Ha CHHXpotf>a30TpOHC HCCJieAOBaJI3Cb tf>parMeHTa

U,HSI SJ:Aep ua BOAOPOAe c noMOW:biO ycTaHOBKH 



B aoaoA 3KcnepHMeHT&nbHOA aoae Y-70 H;~er no)lrorosKa cneKTpOMerpa tiAPM K ceaacy aa ny'IKe aeflrpoH08 

"AaoMa.n:oa", aa KOTopou H3Y'IaJIHC& xapaKTepu

CTHKH 'lepeHKOBCK\IX H npOBOJIO'IHhlX ~eTeKTOpOB. 

YcTaHOBKa Mo~epHH3Hposaaa B MarHHTHhlH cneK

TpoMeTp, OCHaiiJ.eHa :lK~KOBO~OPO.Z.HOH MHWeHbiO, 

40-KaHaJibHhlM 'lepeHKOBCKHM CneKTpOMeTpH'Ie

CKHM ro~OCKODOM, BpeMSIDpoJieTHOH CHCTeMOH, 

CHCTeMOH TpHrrepHhlX CU.HHTHJIJISIU.HOHHhlX C'leT

'IHKOB, npOcPHJIOMeTpOM ny'IKa, aHaJIH3HpyiOID,HM 

MarHHTOM. 

B CBSI3H c coJ~aHneM KOMOJieKca "Me'leHhle 

HeHTpHHO" H3Y'IaJICSI BKJIM 'lepeHKOBCKOro H3Jly

'leHHSI, pa3BHBaiOm,eroCSI B CBeTOBO~e-CMeCTHTeJie 

cneKTpa, B 3HepreTH'IecKoe pa3pemeaue MPOH

aoro KaJIOpHMeTpa/10/, HCCJie~OBaJIOCb 3Hepre

TH'IeCKOe H npOCTpaHCTBeHHOe pa3pemeHHe M

pOHHOro KaJIOpHMeTpa THna "C3~BH11" CTaJlb -

CU.HHTHJIJISITOp, COCTOSIID,ero H3 16 aBTOHOMHhlX 

MO~y JieH/ 11 I. 
B 1990 r. KOJIJieKTHBOM CH30 JICB3 npose~e

aa 6o.n:&masr pa6oTa no no~roTOBKe K ceaacaM aa 

ny'IKax Y-70 B 11«<>B3 u 3KCOJiyaTaU.HH ycTaHOBOK 

011S111: BI1C-2M,_CBJJ:, "He8TpHHHhlH ~eTeKTop", 
KMH, ".D:uMe3oaTOMhl", "funepoH". Co3~aH p~ 
y3JIOB 3THX ycTaHOBOK. Co~aHhl H Mo~epHH3Hpo

saHhl CHCTeMhl COOpa ~aHHhlX 3KCnepHMeHTaJlb

HhlX yCTaHOBOK "funepoH", "HenTpHHHhlH ~eTeK

TOp", KMH H SMC'12'. Pa3pa6oTaH KOMOJieKc 

annapaTHhlX H nporpaMMHhlX Cpe~CTB ~SI 3KCne

pHMeHTaJlbHhlX ycTaHOBOK 011.5111 B 11<l>B3. 

MexaHH'IeCKHH yqacroK 8 HOBOM 3118HHH CH30 011JIJi 8 
li<J> B3 

• 

109 

• 



-

PA3PA60TKA METOAOB H CHCTEM YCKOPEHH.sl qACTHI.J, 

ClfCTEMbl AJI.sl YCKOPHTEJIEA 
HA BhiCOKlfE 3HEPflflf 

B cooTseTCTBHH c corJiacosauuou Olf.sllf H 
lfcDB3 nporpaMMOH se.n:Hch pa3pa6oTKH y3Jlos H 
CHCTeM YHK. 

Pa3pa6oTaHI:i H HCnlllTaHI:i nOJIHOMacmTa6nhle 
MaKeTI:i reueparopos AJISI CHCTeMI:i no.z:.aBJieHHSI oc
TaTOtJ:HI:iX nonepetJ:HI:iX KOJ1e6aHHH nyt~Ka K3K B 
pe:lKHMe O.Z:.HOI'O o6opoTa, T3K H B MHOroo6opOTHOM 
pe:lKHMe. Pa3pa6oTana npHnu,HnHaJibHaSI cxeMa 
mHpoKonoJiocuoro ycHJIHTe.JISI c ueo6xo.z:.HMI:iMH 
napaMeTpaMH A)lSI no.z:.asJieHHSI pe3HCTHBHOH He
yCTOHtJ:HBOCTH. PacctJ:HTana cHcTeMa o6paTnou 
CBSI3H no nyt~Ky AJISI no.z:.aBJieHH.SI pe3HCTHBHOH HC
yCTOHtJ:HBOCTH, naU...enl:i o6JiaCTH ycTOHtJ:HBOCTH 
pa6oTI:i TaKon CHCTeMill. Co3.z:.au H3MepHTe.Jib TOKa 
nytJ:Ka C He06XO.Z:.HMI:iMH xapaKTepHCTHKaMH Ha 
ocuose aMoptPuoro JKe.ne3a. Pe3yJihTaTI:i pa6oT .z:.o
Jio.xceHill ua XII Bcecoi03HOM cosem;anHH no ycKo-

pHTe.JISIM 3apSI:lKeHHI:iX tJ:aCTHu,1131. CMOHTHposau 
s lfcDB3 H 3any~eH MOAYJISITOP HMnyJihCHoro Ka
uana Bll-reuepaTopa cTaHU.HH neperpynnHpOBKH 
nyt~Ka Y -70. Be.z:.yTCSI HCCJie.z:.osaHHSI pa6oTI:i Kac
KMa ua JlaMne rY -101 A B HMny JlbCHOM pe:lKHMe. 

B Jla6oparopHH se.z:.yTcSI KpHot1>H3HtJ:eCKHe HC
CJie.z:.osanHSI t1>YHA3MeHTaJibHOro H npHKJIMHOro 
xapaKTepa/14-191. B 1990 ro.z:.y 3asepmeuo nocTpo
enHe K3PTI:i pe:lKHMOB TetJ:eHHSI .z:.syxtPa3HOro re.JIHSI 
B ropH30HTaJlbHI:iX K3HaJ13X, TeOpeTHtJ:eCKH 060-
CHOB3HO nOJIO:lKeHHe rpaHHU. Me:li{Ay pe:lKHM3MH. 
llOCTpOeHH3SI BnepBille, :na K3pTa MO:lKeT CT3Tb 
KJiaCCHtJ:ecKoif. AuanorHtJ:Hille HCCJie.z:.osaHHSI uat~a
TI:i B CiliA, repMaHHH, cDpanu,HH H .slnOHHH. Co-
3A3Ha 3BTOM3TH3HpOB3HH3SI CHCTeMa H3MepeHHSI 
napoco.z:.ep:lK3HHSI B .z:.syxtPa3HOM nOTOKe re.JIHSI 
npHMeHHTeJibHO K u,enOtJ:Ke CBepxnpOBO.Z:.SIID;HX 
MarnHTOB YHK. CHCTeMa BKJIIOtJ:aeT s ce6SI .z:.aTtJ:HK 
opHrHHaJibuou KOHCTPYKU.HH H .z:.sa 3JieKTponnl:ix 
6JIOKa B CTaUAaPTe KAMAK. no TOtJ:HOCTH H3Me-

CTe~OBble HCOblT&HHII CHCTeMbl nO)IllBJieHHII nonepe'IHbiX KOJie6aHHH ny'IKa 1 cryneHH YCKOpHTeJibHO-HaKOOHTeJibHOI'O KOM

nJieKC& 
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peHHH CHCTeMa npeBOCXOAHT 3apy6eJKHhle 3HaJIOrH 

H MOJKeT 6h1Tb npHMeHeHa B npoMhiiDJieHHOCTH. 

MOAH¢HK3l.I,H~ 3TOH CHCTeMhl C03A3Ha All~ HyK

JIOTpOHa. 

3asepmeHa paapa6oTKa ¢H3HKO-MaTeMaTHlle

CKOH MOAeJIH, ODHChiBaiOm;eii TeDJIOBhle npOl.l,eCChl 

B CBepxnpOBOA~UJ;HX 06MOTK3X H COnp~JKeHHhle 
rHAPOAHH3MHlleCKHe npOl.l,eCChl B OXJI3)KA310ID;HX 

K3HaJI3X. C DOMOID;biO 3TOH MOAeJIH 33BepmaeTC~ 

ODTHMH33l.I,H~ CHCTeMhl 3BaKyal.I,HH reJIH~ npH 

KBeHt~ax Cll-MarHHTOB YHK. MoAeJib noasOJI~eT 
3HaJIH3HpOB3Tb mHpOKHH Kpyr TeDJio¢H3HlleCKHX 

CHCTeM. 

llpoAOJIJKaeTc~ aHaJIH3 npou.eccos reHepal.I,HH 

H KOJIJianca HOpMaJibHOH 30Hhl B CBepxnpoBOAHH

Ke. Bnepshle nposeAeHhl HCCJieAOBaHH~ no AHHa

MHKe TeDJIOBOH peJiaKC3l.I,HH TBepAOro TeJia DOCJie 

pe3KOro OTKJIIOlleHH~ 3HeprHH. Jl.;I~ yCJIOBHH JKHA

KOro reJIH~ 06HapyJKeHO, liTO AJIHTeJibHOCTb. pe

JiaKcal.I,HOHHOro npou.ecca npHMepHo Ha 1-2 nopAA

Ka 60Jibme, lleM 3TOro MOJKHO 6hiJIO OJKHA3Tb, 

noJihay~cb AOCTynHhiMH TeopeTHlleCKHMH MOAeJI~

MH. Hat~aThl aHan:orHliHhle HCCJieAOBaHH~ s csepx

TeKyt~eM reJIHH, HMeiOm;He l.l,eJibiO Ol.l,eHHTb AHHa

MHKY npou.ecca BOCCTaHOBJieHHil CBepxTeKylleCTH 

B OXJI3)KA3IOUJ;HX KaHan:ax ¢H3HlleCKHX ycTaHO

BOK • ,UBT'IHK o6J.eMH01'0 ra30CO)IeplK8HHll H H3MepHTMbHbl~ 6JIOK 

.Jia3ep HB Cao6o)IHbiX 3JieKtpoH&X - MOII(Hbl~ KOrepeHTHbl~ HCTO'IHHK KOpOTKOBOJIHOBOI'O H3JIY'IeHHll 
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-
CHCTEMbl 
KOJUIEKTHBHOfO YCKOPHTEJI.SI, 
CIIEKTPOCKOIIHSI 
3JIEKTPOHHbiX OBOJIQqEK 
BbiCOK03APSI.UHbiX HOHOB 

Ilpos~eHa TeXHH'leCKa51 peKOHCTPYKUH51 H 

KOMI1JleKCHa51 HaJI<U{Ka I'OJIOBHOH 'laCTH yCTaHOBKH 

KYTH-20. 
IlOJiy'leHO 3Ha'leHHe <PaKTOpa HOHH3aUHH 

3JieKTpoHHhiX KOJieU j T • 1 ,6x 1 o2° (j - IL'IOT

HOCTb DOTOKa 3JieKTpoHOB, T - .IVIHTeJibHOCTb Cy

~eCTBOBaHH51 KOJieU), 'ITO .QOCTaTO'lHO .IV! 51 DOJiy

'leHH51 HOHOB C BhiCOKOH 3ap51.QHOCTbiO, HanpHMep 

Xe 1 ~. 
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B IlJlaHe HCCJie.QosaHH51 CTPYKTYP c BhiCOKHM 

YCK0p5110~HM rp<U{HeHTOM 3aBepmeHhl MOHTa:lK H 

3anyCK HH.QYKUHOHHOro yCKOpHTeJI51 Tpy6'laTOro 

ny'lKa c TOKOM .Qo 600 A H 3HeprHe8 -3 M3B; pa3-

pa6oTaHhl H C03.QaHhl OCHOBHhle 3JieMeHThl YCHJIH

TeJI51 Ha OCHOBe Jia3epa Ha CBOOo.QHhiX 3JieKTpoHaX 

<JIC3>. 
3anymeH B ODhiTHYIO 3KCI1JlyaTaUHIO KOM

naKTHhiH KpHCTaJL'I-.QH<t>paKUHOHHhiH CDeKTpo

MeTp, .QaiOmHH: pa3pemeHHe JIHHHH K"
1 

H K"
2 
M~H 
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HAYqHQ-TEXHHqECKOE 
COTPYAHHqECTBO 

Me~yHapoAHOe HayiJHO-TexHH'lecKoe co

TPYAHHIJeCTBO 06-beAHHeHHoro HHCTHTyTa ~ep
Hhlx HCCJie~OBaHHH HMeeT Ba)I(HOe 3Ha'leHHe n pH 

BhlnOJIHeHHH HayiJHO-HCCJieAOBaTeJibCKHX pa6 0T, 

npe~yCMOTpeHHhiX ll po6.neMHO-TeMaTH'leCKHM 

nJiaHOM 011.5111. 

OcHOBHhle HTOm 1990 ro~a no Me~yHapOAHo
MY Hay'lHO-TexHH'leCKOMY coTpy~HH'leCTBY xa

paKTepH3YIOT CJieAyiOm.He AaHHhle: 

- npoBe~eHhl COBMeCTHhle HCCJie~OBaHHSI nO 

91 TeMe C Hay'lHhiMH U,eHTpaMH CTpaH-y'laCTHHU. 

OH.5111, B TOM IJHCJie no 24 TeMaM c Me~yHapoA
HhiMH H Hau,HoHaJibHhiMH opraHH3aU.HSIMH Apy rHx 

CTpaH; 

- AJHI pemeHHSI sonpocos COTPYAHH'IeCTsa H 

ytlaCTHSI B Hay'IHhiX COBe~aHHSIX H KOHcpepeHU,HSIX 

11HCTHTYT KOMa~HpOBaJI 1215 cneU,HaJIHCTOB; 

- AJISI cosMeCTHhlx pa6oT, KOHCYJibTau,Hii H co

se~aHHH H3 CTpaH-y'laCTHHU. B 011.5111 6hiJIO npH

HSITO 1407 cneU,HaJIHCTOB; 

- OpraHH30BaHO H npoBe~eHO 9 KpynHhiX 

Me~yHapo~HhiX KOHcpepeHU,HH, 27 pa60IJHX H 17 
Hay'lHO-OpraHH3aU,HOHHhiX COBe~aHHH. 

.lJ.HpeKU,HeH 011.5111 6hiJIH npeAnpHHSIThl 3Ha

IJHTeJibHhle ycHJIHSI no aKTHBH3aU.HH Hay'lHhiX 

KOHTaKTOB, yKpenJieHHIO H pa3BHTHIO Me~y

Hapo~HhiX CBSI3eii. BH3HThl npeAcTaBHTeJieii AH

peKU.HH B CTpaHhl-y'laCTHHU,hl HaKaHyHe 3aCe-

B ceHT116JJ:e OlUIH noceTHJJ BH~e-npe3H.!IeHT Kopnopa~HH "BecTepH LI;H.zllKHT8JJ" <CUIA) K .IlJi3HT. Ha CHHMKe : K.IlJi3HT (CJJesa) 

3H8KOMHTCII C TIPoBO.!IHMbiMH B JlaOOp8TOpHH ~~.z~epHWX peaK~HA p83p800TIC8MH no H3rDTOBJieHHIO ~~.z~epHWX cPHJJbTpOB 
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Cnpa81ca o pa3eumuu MexiJyHapoiJHozo Hay'lHo-mexHwtecKozo compyiJHu'lecmea OH5IH 
8 1990 zoi)y no Hanpa8AeHustM 

HanpaBJieHHe IlpHCM B 01151 11 IlpHCM B 0115111 KoMaa,qHpOBKH 

ua cpoK 6oJiee ua cpoK aa npe.zteJihl 

(!}H3HKa BhlCOKHX :meprHH 

(!}H3HKa HH3KHX 

H npoMC.lKYTO'IHhlX 3HeprHH 

<l>H3HK3 KOH,qCHCHpOB3HHblX CpCA 

PaaBHTHe I.I.BK 0115111, 

BHCJJ;pCHHC Bbl'IHCJIHTCJlbHblX CCTCH 

LJ:pyrHe noApa3AeJICHHSI 

<OPE, YnpaBJICHHe H T.A.) 

11Toro 

• He Y'ITeHbl npHe:mbt a OH51H ua coaell.\aHHH 

3 MCCSIU.CB 

51 

85 

133 

89 

28 

4 

396 

AaHHH Kllll, Kpynuhlx uayquo-opraHH3aU.HOHHhlX 

MeponpHSITHH CTaJIH oco6eHHOCTbiO roAa. lihl

JIH npeAnpHHSIThl AODOJIHHTeJibHblC npSIMhlC KOH

TaKThl c IloJIHOMO'IHhlMH IlpeACTaBHTCJISIMH EoJI

rapHH, IlOJibmH, qexo-CJioBaKHH, PyMhlHHH, Ky-

6hl H CoBeTcKoro Co10aa. IlpoBeAeHhl neperoBophl 

AO 3 MCCSIU.CB CCCP 

244 199 

257 343 

411 298 

241 209 

88 104 

166 62 

1407• 1215 

o COTPYAHH'leCTBe 06heAHHCHHoro HHCTHTyTa c 

I.I.EPHoM, MeX<.nyuapOAHhlM u.euTpOM no TeopeTH

lleCKOH ¢H3HKe B TpHecTe (11TaJIHSI), c uau.Ho

HaJibHhlMH uay'IHhlMH u.euTpaMH IOroCJiaBHH, KH

TaSI , (!)paHU.HH, repMaHHH, 11T<L'IHH H APYrHX 

CTpaH. qJICHhl ,llHpCKU.HH 0115111 BCTpCllaJIHCb C 

B .[{y6ue 6b1Jta npoae11eHa cepHH BCTpe'l no paccMOTpeuHio aonpocoo y'laCTHH ueMeUKHX 4JH3HKOB BJieHTeJtbHOCTH OHSIH. Ha 

CHHMKe: BCTpe'la lleJteraUHH <l>Pf C /IHpeKI..(HeH liHCTHyYTa 
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'1./IeHOM llpea~eHTCKoro coseTa CCCP aKa.tleMH
KOM IO.A.OcHn&szHoM. 

06cyQeHHe sonpocos pa3BHTHSI coTpy.z:tHHlle

cTsa, onpe.z:teJJeHHe ero HaH6oJiee nepcneKTHBHhlX 

HanpaBJieHHH - OCHOBHaSI U.eJib BH3HTOB B Jly6Hy 

pSI.!la .z:teJJerau.Hn H OT.!leJJ&HhlX .ylleHhlX. Ol151l1 no

ceTHJIH: CoseTHHK no HayKe floco.lhCTsa l1H.JHH s 

CCCP ll:.cll)l(a, 3aMeCTHTe.1h npe..:Ice.z:tan:.u r AA3 
Pecny6JIHKH floJI&ma A.PaaoBHll H feHepa.lhHhlH 

.z:tHpeKTop ITOJIOH C.CTHsy.1a, .z:te.aerau.HSI AH 
KHP 80 rJiaBe c ee npea~eHTOM l{)l(oy rvaHll)l(aO, 

npo<Peccop MaccallyCeTcKoro TexHo.,o;HllecKoro 

HHCTHTyTa JiaypeaT Ho6e.nescKoH npeMHH 
C.THHr, .z:teJJeraU.HSI MHHHCTepcTsa no HCC.le.z:tosa

HHSI:M H TeXHOJIOrHH <l>Pf BO mase C p .JloomeM, 

npe3~eHT AH CCCP r.l1.MapllyK, BHU.e-npe3H

.z:teHT A.A.JloryHOB, floJIHOMOliHhlH flpe.z:tcTasu

TeJlb PyMhlHHH npo<Peccop r.rracKOBHll. 

BhlCOKYJO ou.eHKY coTpy.z:tHHlleCTBa Ol151l1 c 
HayliHIIIMH u.eHTpaMH <I>paHU.HH .z:tan ..:IHpeKTop H " 

U.HOHa.JI&Horo HHCTHTyTa SlllepHOH <IJH3HKH H ¢H3H

KH llaCTHU. s flapH)I(e npo¢eccop flhep JleMaH so 

speMsr csoero npe6hlsaHHSI s lly6He s ceHn6pe 

1990 rona. <l>paHU.Y3CKHe ylleHhle Bblpa3HJIH roT08-

HOCTb npHHSI:Tb yllaCTHe B no;J.rOTOBKe npOeKTa Ha
KOOHTe.1bHOl'O KOM0.1eKCa, a TaK)I(e 8 C03.z:taHHH .z:te

TeKTOpOB llaCTHU. A/lSI npOBe;leHHSI 3KCnepHMeHTOB 
Ha cr-¢a6pHKe. 

CymecTBeHHOH oco6eHHOCThJO 1990 ro.lla CTa.JI 

sonpoc 0 MeCTe o6&e.llHHeHHOH repMaHHH B OH.Sil1 

KaK Me)l(.lyHapo.uHoM u.eHTpe. HallaThl neperosophl 

.llHpeKU.HH l1HCTHTyTa C o¢HU.Ha.JlbHhlMH npe.z:tCTa

BHTe.1SI:MH <I>Pr no 3TOMY sonpocy. B Jia6opaTopu

szx H.leT yTOliHeHHe scex acneKTOB coaMeCTHhlX pa-

6oT C HeMeU.KHMH KOJIJieraMH, 06CyQaJOTCSI HO

Bble ¢opMhl coTpy.z:tHHlleCTBa. HaH6oJI&muu 

HHTepec HeMeU.KaSI CTOpOHa npOSI:BHJia K HCCJie.z:tO
BaHHSI:M B OO . .laCTH ¢H3HKH TSI)I(eJlbiX HOHOB (B .z:tHa

na30He Cpe.z:tHHX 3HeprHH) H K HCOOJib30BaHHJO HM

ny.1bCHOl'O peaKTopa l1EP-2, a TaK)I(e K cOTPY.z:tHH
llecrsy c TeopeTHKaMH Ol151l1 . 

B 1990 ro.lly 6hlJIH c.neJiaHhl maru a HanpasJie

HHH pacmupeHHSI cy~eCTBYJO~HX CBSI3eH C Me)I(

.UyHapO.!lHhlMH OpraHH3aLJ.HSIMH H ycTaHOBJieHHSI: 

HOBhiX. BeJJHCb neperosophl o scTyOJieHHH OH.SIH 

s EsponencKHH KOMHTeT no 6y.z:ty~HM ycKopuTe

J1SIM <ECFA>, s EsponencKoe ¢H3HllecKoe o6~e
crso, o pacmupeHHH COTPY.z:tHHlleCTB~ c TpuecTOM. 

COTPY.llHHqECTBO C HAYqHbiMH UEHTPA\111 

H ME.JK,ll'YHAPO.llHbiMH OPr AHH3AUHSI M U 

Hau60Jiee 3HaliHTe.1hHhle ¢H3HlleCKHe peay.11r 

TaThl 1990 ro.z:ta, no.lylleHHhle ylleHhiMH Ol151 l1 , 

oTpa)l(aJOT MeQyHapo.z:tHoe COTPY.ilHHlleCTBO npH 
BhlOOJIHeHHH HayliHO-TeXHHlleCKOH nporpaMMhl 
HCC.1e.z:tOBaHHH l1HCTHTyTa, KOTOpasz npHBJieKa

TeJlbHa A/lSI CDeU.H3.1HCT08 H3 pa3HbiX CTpaH H .lO

OOJIHSieT nporpaMMbl .z:tpyrHX MeQyHapo.z:tHhiX H 

HaU.HOHa.JlbHhlX HayliHbiX U.eHTpOB. 

Jij pa6oT TeopeTHKOB Ol151l1 c.1e.z:tyeT OTMe
THT& OTKj:>biTHe, COBMeCTHO C ¢H3HKaMH ~e.1bCKO
ro H PoK<Pe;tneposcKoro YHH8epcHTeTos <ClllA >, 

B03MO.lkHOCTen KBaTepHHOHHhiX CTPYKTYP s 4-
MepHoM npoCTpaHCTBe. 8 OCHOBe HOBOl'O HanpaB

JieHHSI Jie)l(aT paasHsaeMhle s Ol151l1 ~eH rapMo

HHllecKoro OpOCTpaHCTBa H OnhiT nO pa3BHTHJO 
KOH¢opMHhlx Teopuu no.1S1, HaKOn.leHHhiH 8 CWA. 

B paMKax coTpy.z:tHHllecTBa c UEPHoM C03.laH n a

KeT nporpaMM ZFITTER .l-1SI ¢HTa napaMeTpos 

CTaH,!lapTHOH MO.z:te.1H, KOTOphiH HCn0.1h3yeTCSI B 

KOJIJia6opau.uszx DELPHI, 1..3, OPAL Ha noc.1e.uHCM 
3Tane o6pa6oTKH .z:taHHhlX. CosMeCTHO c MaTeMa

THKaMH YHHsepCHTeTa s KHHrcToHe <KaHa.la) 

pa3BHT HOBhlH MeTO.!l OnHCaHHSI CH.1bHO.z:teHCTBy JO

~HX CHCTeM C CHJlbHOCHHryJISI:pHbiMH noTeHU.H3.1a
MH. B COTPY.z:tHHllecTBe c 6o.1rapcKHMH (l151Y1513, 

Co¢asz) H JOroCJiaBCKHMH <Y HHsepcuTeT, 3arpe6) 
ylleHhlMH 6hlJI npeA/IO)I(eH HOBhiH anre6paHlleCKHH 
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nO.z:tXO.il K MHKpOCKOnHlleCKOMY 060CHOBaHHJO MO

;le.1H B3aHMO;::teHCTBYJO~HX 6030HOB H HCCJie,!lOBa

Ha po.,lb pa3.11HliHbiX KOMnOHeHT OCTaTOliHbiX Slllep

HbiX CH.1 npH BhlliHC.1eHHH napaMeTpOB 3TOH MO.z:te
.1H. 

B paMKax Me)l(.lyHapo.nHoro COTPY.z:tHHlleCTBa 

Ol151l1 - UEPH Ha ycKopHTeJJe LEP s UEPHe yc

nemHo aanymeHa ycTaHOBKa llEJI<I>H. CocTOSI:B
WHHCSI: nepBhiH 60JibWOH ceaHC, B xo.ne KOTOpO
ro Ha6paHo OKOJIO I 00 ThiCSill co6hlTHH c z0-6oao

HaMH, npo.r:teMOHCTpHpOB3.1 Ha,!le)I(HyJO pa6oTy 

BCeX .!leTeKTOpOB, BK.lJOllaSI C03;J.aHHhlH C yllaCTHeM 

06&e.z:tHHeHHOl'O HHCTHTyTa a.npOHHhlH Ka.JlOpH

MeTp. B peayJI&TaTe ¢H3HllecKoro aHa.JIH3a noJiy-

4eHHhlx co6biTHH onpe.ne.1eHhl Macca H mHpHHa 

z0-6oaoHa: Macca Mz=91,188 ± 0,013(cTaT.)± 

0,02 (CHCT.) f38, nO.lHaSI WHpHHa pacna.z:ta Fz = 

2476 ± 26 (CTaT.) ± 10 (CHCT.) M3B, a.z:tpOHHaSI 

lllHpHHa pacna;ta Fh = 1756 ± 23(CTaT.) ± 

20<cHCT.) M3B, OTHomeHHe se.1HliHHhl a.apoHHOH 

mHpHHbl pacna.ua K .lenTOHHOH R - r hi r,"" 21 ,00 ± 
0,38<cTaT.) ± 0,29<cHCT.). 0HH noasoJ1HJIH yTo4-

HHTb 3Ha4eHHSI 8e,1H\IHH 4HC.1a nOKOJieHHH JierKHX 
HenTpHHO N, ... 2,82 ± O,II(CTaT.) ± 0,13(CHCT.) H 

yma BanH6epra sin2{)w = 0,2309 ± 0,0048. l1cCJie
.lOBaHa acHMMeTpHSI "snepe.a-Ha3a.tl" s npou.eccax 
+- +- +- + -ee-.jJ.jJ. Hee ... rT. 



YcTauosKa DELPHI ua LEP s UEPHe 

BecbMa pe3yJibTaTHBnasr cosMecTuasr ~eSITeJI&

uocTb OCylll.eCTBJIReTCR Me~y Jla6opaTOpHeH Bbi

COKHX 3HeprHH H uay'IHbiMH U.eHTpaMH CTpaH

y'laCTHHU. OlHU1 <PB, BP, MHP, nP, PP, CCCP, 

l!C<l>P) H ~pyrHx CTpau <C<l>PIO, <l>Pf). C no

MOIII.biO peJIRTHBHCTCKH-HHBapHaHTHOrO DO~XO~a 

B npoCTpaHCTBe OTHOCHTeJibHbiX 4-CKOpOCTeH H3y

'leHbl csoucTBa 6apHOHHbiX KJiacTepos s peJIRTH

BHCTCKHx ~po-~epublx CTOJIKHOBeHHSIX. Bnep

Bble o6uapyX<eHa 3aBHCHMOCTb TeMnepaTypbl KJia

CTepOB OT MHOX<eCTBeHHOCTH npOTOHOB B HHX H 

DOKa3aHO, 'ITO paCCMaTpHBaeMble KJiaCTepbl MOX<

HO HHTepnpeTHpOBaTb KaK pe3yJibTaT pacn~a 

MHOrOHyKJIOHHbiX pe30HaHCOB C WHpHHaMH DO

p~Ka coTHH M3B. B 'lr-p- H 'lr-C-s3aHMo~eucTBHRx 

Onpe~eJieHbl pa3Mepb1 06JiaCTH 3MHCCHH DHOHOB B 

~pouublx CTpyRx B o6JiaCTH <t>parMenTaU.HH cua

p~a H ycTaHOBJieHO, 'ITO pa3Mepb1 3TOH 06JiaCTH 

COBU~aiOT C pa3MepaMH, xapaKTepHbiMH ~JIR npo

U.eCCOB e + e--aHHHrHJIRU.HH, 'ITO yKa3biBaeT ua yuH

sepCaJibHOCTb CBOHCTB ~pOHHbiX CTpyH, TO eCTb 

ua ne3aBHCHMOCTb ~HHaMH'IeCKHX csoucTB a~po

HH3aU.HH KBapKOB H KBapKOBbiX CHCTeM OT HX npo

HCXO~eHHR. 

Y cnemuo peanH3yeTCR nporpaMMa MeX<.llyna

po~uoro COTPY~HH'IeCTBa (PB, BP, nP, CCCP H 

<l>Pf) s HCCJie~osanHRX cnHuosou CTPYKTYPbl ~elf-

Tpou a ua MaJibiX paccTORHHRX (npoeKT AAh<I>A

no 11C). 113Mepeua TeH30pHaR aHaJIH3HPYIOIII.aR 

cnoco6uocTb T 20 s peaKU.HH <t>parMenTaU.HH Bbl

crpoeuublx ~eihpoHOB B 3aBHCHMOCTH•OT BHyTpeH

uero HMnyJibCa npoToua BDJIOTb ~o 874,6 M3B/c. 

Y CTa HOBJieHO, 'ITO 3Ta 3aBHCHMOCTb BbiXO~HT 3a 

paMKH npe~CTaBJieHHH, DOJIOX<eHHbiX B OCHOBY MO

~eJieH AeHTpoua c peanHCTH'IeCKHMH uyKJiou-uyK

JIOHHbiMH DOTeHU.HaJiaMH. 

3KcnepHMenTe Cl1rMA-A5IKC, KOTOpbiH 

npOBO~HTCR COBMeCTHO y'leHbiMH 11<1>B3, 011.5111, 

11<1> AH rpCCP, 11H<l>H (MHJiaH), 6biJIH H3Me

peH b1 HHKJ1103HBHble Ce'leHHR o6pa30BaHHR Ky

MYJIRTHBHbiX npoTOHOB s 'Ir-A- , x-A-, pA-s3aHMO

~e8cTBHRX (A- Be, AI, Cu, Pb) npH HMnyJibCe 

40 r3B/c B HHTepsane yrJIOB 150+165" H ~Hana30-
He H3MeHeHHR HX KHHeTHlleCKHX 3HeprHH 

o, 1 +0,3 r3B. 

B HCC..1e~osaHHH aHHHrHJISIU.HH noKORIII.HXCR 

aHTHnpoTOHOB B reJIHH-3 (npoeKT OBEJII1KC, 

UE.P H - 011.5111) onpe~eJieHbl BbiXO~bl A-rHnepo

HOB H _KS
0
-Me30HOB H UOKa3aHO, \ITO a6COJIIOTHbiH 

BbiXO~ CTpaHHbiX 'laCTHI.J., a TaKX<e pacnpe~eJieHHR 

DO MHOX<eCTBeHHOCTH C06b1THH C HeHTpaJibHbiMH 

CTpa HHbiMH llaCTHU.aMH o61.RCHSIIOTCR MeXaHH3-

MOM poX<.lleHHSI A-rHnepoHOB npH nepepacceSIHHH 

Me30 HOB - npo~yKTOB aHHHrHJIRU.HH. 113MepeHbl 
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Jlenera~.r~~ cne~HIJIHCToa OIUIH noceTHJJa Pecny6nHxy Ky6a, rJ:~e cocTOIIJIICb 3a~HTa TexHH'Iecxoro npoexTa ~HxnoTpoHa 
Y-140K H noAnHCIHHe npoTOxona o ero coopylKeHHH 

;:J;H¢¢epeHU:HaJibHhle CelleHH.si H onpe.D;eJieHO n OJI

HOe celleHHe a el - (120, 9 ± 2,5) M6 ynpyr oro 

j)4He-pacce.srHH.sr npH 600 M3B/c. YrJiosa.sr 3aBHCH

MOCTh da/ dO 06Hapy)KHBaeT noBe;:J;eHHe, THDHlJ

Hoe ;:J;JI.si .D;H<tJpaKU:HH Ha CHJibHO nOrJIOUJ;aiOm;eM ;:J;H

CKe. 

B cosMeCTHhiX HCCJie;:J;oBaHH.srx c U.siCMC (0p
C3, Cl>paHU:H.si) npOBe;:J;eHO H3ylleHHe CnHH-HeiiT

pHHHhiX Koppe.n:.sru:Hii npH K-aaxsaTe s .si.D;pe 56Co 
(npoeKT "HeiiTpHHo"). Onpe;:J;e.n:eHhl Ko3¢)¢HU:H

eHT CnHH-HeHTpHHHOH KOppeJI.siU:HH, 3HaK MarHHT

HOrO MOMeHTa .si.D;pa H cnHpaJibHOCTb HeHTPHHO. B 

3KCnepHMeHTe no H3MepeHHIO MaCChi ::meKTpOHa C 

nOMOW.biO Y3KOI'O KOMnOHeHTa aHHHrHJI.sii.J:HOHH0-

1'0 H3JiylleHH.si nOIIylleHO O;:J;HO H3 HaH601Iee TOlJHhiX 

3KCnepHMeHTaJibHhiX 3HalleHHH 3TOH ¢yH;:J;aMeH

TaJibHOH BeJIHlJHHhl. ,li,JI.sr nOHCKa ;:J;BOHHOrO 6 e3-

HeHTpHHHOI'O 6eTa-pacna;:J;a C03;:J;aeTC.si TeJieCKOn, 

BKJIIOllaiOm;HH 16 ;:J;eTeKTOpOB H3 CBepXlJHCTOI'O 

repMaHH.si. 

B paMKax BhlnOJIHeHH.si npoeKTa APEC cos Me

CTHO c ¢H3HKaMH DCH (IIIseiiu:apH.sr) npose;:J;eHhl 

nepBhle ceaHChl Haoopa CTaTHCTHKH B 3KCnepHMeH

Te no nOHCKY 6e3HeHTpHHHOH 1J. -+ e KOHBepCHH Ha 

yCTaHoBKe SINDRUM-2. 
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Ha cneKTpoMeTpax KOMDJieKca "MIO-CnHH" 

cosMeCTHO c coTpy.D;HHKaMH DCH (IIIseiiu:apH.sr), 

11A3 <CCCP> H Cl>H AH l.ICCl>P npose;:J;eHhl HCCJie

;:J;OBaHH.sr TeMnepaTypHhiX 3aBHCHMOCTeH rJiy6HH 

npOHHKHOBeHH.si MarHHTHOrO nOJI.si B BhiCOKOTeM

nepaTypHhle CBepxnpOBO;:J;HHKH Ha 6a3e BHCMyTa. 

DoJiylleHHhle peayJihTaThl CBH;:J;eTeJihCTByiOT s 

nOJib3Y HMeiOm;HXC.si TeopeTHlleCKHX MO;:J;eJieH, OT

JIHlJHhiX OT o6blliHOH ¢oHOHHOH MO;:J;eJIH BKIII s 

nim6JIH)KeHHH CJia60H CB513H. 

3asepmeHa paapa6oTKa TeXHHllecKoro npoeK

Ta U:HKJIOTpoHa MSI Pecny6JIHKH Ky6a. 

Dpose.D;eH U:HKJI cosMeCTHhlx 3KCnepHMeHTOB c 

U:eHTpoM fAHl1JI (Cl>paHI.J:H.si) no nOJiylJeHHIO H HC

CJie;:J;OBaHHIO CBOHCTB HOBhiX HeHTpOHOH36hiTOlJ

HhiX H30TOnOB JierKHX .si.D;ep. C nOMOUJ;biO MarHHT

HOrO cneKTPOMeTpa LISE 6h1Jlo CHHTeauposaHo H 

H;:J;eHTH¢HU,HpOBaHO 6oJiee 25 HOBhiX HeHTpOHOH3-

6hiTOlJHhiX H30TOnOB JierKHX 3JieMeHTOB OT 29F ,!1;0 
51Cl, HCCJie;:J;OBaHa 13-3a.D;ep)KaHHaSI 3MHCCH51 (ne

pHO;:J;hl DOJiypacna;:J;a H BepO.siTHOCTH HeHTpOHHOH 

3MHCCHH ;:J;JI.si p.si.D;a H30TOnOB OT yrJiepO.D;a ,!1;0 Cephl 

BKJIIOlJHTeJibHO). Ha ycTaHOBKe SPEG 6hiJIH snep

Bhle H3MepeHhl MaCChi 6oJiee 20 HeHTpOHOH36hiTOlJ

HhiX .si.D;ep OT Ne ;:J;O Cl c TOliHOCThiO onpe.D;e.n:eHH.sr 



Jl»peKTop JISIP 'UieH-Koppecnou;:~euT AH CCCP IO .U .Orauecsm 3HaKOMHT roCTeH H3 CeyJibCKoro uau.»oHa..1bHOro yuHoepc»TeTa 

(lOlKHall Kope11) c nporpaMMOH HCCJie.QooaHHH, nposo.Q»MblX s na6opaTOp»» • 

flE - 100 K3B. I13MeQSIJIHCb nOJIHble CelleHHSI pe

aKIJ;HH ~JISI 3K30TH1leCKHx pa~HoaKTHBHhlx HYKJIH

~oB 9Li, 11 Li H 12Be Ha pSI,ll;e MHmeHeii:. lloKa3aHo, 

llTO Ha6mo~aeTCSI cym;ecTBeHHOe yBeJIHlleHHe pa

~Hyca B3aHMO~eHCTBHSI nO cpaBHeHHIO C MeHee 

HeHTpOHOH36biT01!HbiMH H30TOnaMH. 

llpOBe~eHO H3y1leHHe XHMHlleCKHX CBOHCTB 

3JieMeHTOB 104 H 1 OS B BO~HbiX pacTBopax B co

TPY~HHlleCTBe c xHMHKaMH pS~,D;a cTpaH, B TOM llHC

Jie fepMaHHH, PyMbiHHH, Cl>paHu;HH. 

3aBepmaiOTCSI pa6oTbl no co3~aHHIO 41T-ra3o

soro cneKTpOMeTpa MHO)KeCTBeHHbiX C06b1THH -

ycTaHOBKH <l>QBQC, B C03~aHHe KOTOpOH nOMHMO 

ylleHbiX Jla6opaTOpHH Sl,ll;epHbiX peaKIJ;HH BHeCJIH 

6oJibmoii: BKJia~ y11eHble l.I,I15II1 <PocceH.Aop<t>> H 

Ba3bl pa3BHTHSI AKa~eMHH HayK BonrapHH <Co

<PHSI). Be~eTCSI MOHTa)K ycTaHoBKH B 3aJie ycKopH

TeJISI Y -400M, Ha IJ;HKJIOTpOHe Y -400 ycTaHOBJieH 

CTeH.A ~SI npOBe~eHHSI HCnbiTaHHH H3MepHTeJib

HbiX MO~yJieH Ha ny11Ke. 

C IJ;eJibiO yTOllHeHHSI 3KcnepHMeHTaJibHbiX 

OIJ;eHOK 3J1eKTpH1!eCKOH nOJIS1pH3yeMOCTH HeHTpO

Ha B COBMeCTHOH pa6oTe Jla6opaTOpHH Heii:TpOH

HOH <PH3HKH H PeaKTOpHOH Jia6opaTOpHH B rap-

XH Hre <Cl>Pf) Ha peaKTope FPM 6hiJ'lH npoBe~e

Hbl npeu;H3HOHHble H3MepeHHSI nOJ1HbiX HeHTpOH

HbiX CelleHHH Ha H30TOne 208Pb B ~Hana30He 
3H eprHH 1-2000 3B. llonylleHbl ~Be ou;eHKH 

n OJI SipH3yeMOCTH HeHTpOHa (B CBSI3H C ~BYMSI 

3Ha 1leHHSIMH ~JlHHbl paCCeSIHHSI HeHTpOH-3J1eKTpOH 

B pa3JIH1!HbiX 3KCnepHMeHTax): a;= (0,4± 

1,5 )x10-3 <t>M3 H a~ 1 = (-1 , 1 ± 1,5)x10-3 <t>M3• 

P a ccMaTpHBaiOTCSI H3MepeHHhle ~HHbl KorepeHT

H ro pacCeSIHHSI HeHTpOHOB, KOTOpble n03BOJ1SIT 

n JlYllHTb OIJ;eHKY nOJ1SipH3yeMOCTH He3aBHCHMO 

OT BeJIHllHHbl (n, e)-B3aHMO~eHCTBHSI. 

CoBMeCTHO c I1HCTHTYTOM KPHCTaJIJiorpa<t>uH 

AH CCCP u Jla6opaTopueii: Pe3ep<t>op~a-3nnJieTo
Ha (AHrJlHSI) npOBe~eHbl HOBble HCCJie~oBaHHSI 

CTPYKTYPbl cynepuoHHOH <Pa3bl r~pocynb<t>aTa 
ll; 3HSI. 3TH HCCJie~OBaHHSI npOBe~eHbl C nOMOID;biO 

H.eHTpOHHOrO ~H<t>paKTOMeTpa BbiCOKOrQ pa3peme

HH SI Ha HMnyJibCHOM HCTO'IHHKe ISIS B RAL. no

Jiy lleHHble pe3yJibTaTbl ll03BOJIHJIH CHSITb npOTHBO

p e llHSI MeJK.ny HMeBWHMHCSI peHTreHOBCKHMH H 

H ii:TpOHHO-CTPYKTYPHhiMH ~aHHbiMH H c<t>opMy

n u poBaTb MHKpOCKOllHlleCKYIO MO~eJlb nepeHOCa 

n poTOHOB B CynepHOHHOM COCTOSIHHH. 
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llpocPecCOp P . 5oK (B UCHTpe)- O,!IHH H3 &eA)'~HX ci>H3HKOB 3an&,!IHOH fepM8HHH, pyKOBO,!IHTCJib H 8KTHBHbiH Y'I8CTHHK COBMCCT

HbiX c OHSIH pa60T- a Jla6opaTopuu II.!ICPHbiX peaKuuA 
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Axll,l1eMHK B.A .MeJibHHKOB (B 1..\eHTpe)- C03~8TeJJb 38M Ji3CM-6, aepHO CJJYlKHBWeH HayKe 6onee 20JJeT, C paapa60T'IHKaMH "Ha
CTOJibHOro" aapHaHTa ~3CM-6 

CoBMeCTHO c 'l>H3HlleCKHM HHCTHTYTOM B npa

re (l.JC<!>P) BhlnOJIHeHhl HCCJie,D.OBaHH51 aTOMHOH 

CTPYKTYPhl MOHOKpHCTaJIJia BhiCOKoTeMnepaTyp

Horo CBepxnpOBO,D.HHKa "2-3-2" Ha OCHOBe OKCHJla 

BHCMyTa. OcHOBHOH aa,D.a11eif HCCJie.D.osaHHSI SIB

JI51JIC51 noHCK KoppeJI51IJ.HH MeJK.D.y .D.JIHHHo-nepHO.D.

HOH MO.D.YJI51IJ,Heif CTPYKTYPhl KPHCTaJIJia H ero 

csepxnpoBO.D.51W.HMH CBOHCTBaMH • .QeTaJibHhle H3-

MepeHHSI, npose,D.eHHhle Ha peaKTOpe l.fBP-2 B ,D.Ha

na30He TeMnepaTyp OT 8 .D.O 920 K, noKa3aJIH OT

cyTCTBHe 3aMeTHOH KOppeJI51IJ,HH MeJK,D.y CBepx

npOBO,D.51W.HMH CBOHCTBaMH H MO.D.YJI51IJ,HeH 

CTpyKTyphl. lloJiylleHHhiH 3KCnepHMeHTaJibHhiH 

peayJihTaT aaKphlsaeT P51.D. rHnoTea, npHBJieKas

mHx nO,D.06HyiO KOppeJISIIJ,HIO ,D.JI51 ofu.51CHeHH51 <J>e

HOMeHa BhiCOKOTeMnepaTypHOH CBepxnpOBO,D.HMO

CTH. 

BJiaro,D.ap51 peKOP.D.HOH cseTocHJie peaKTopa 

l.fBP-2 Bnepsble B MHpe Y.D.aJIOCb BhlnOJIHHTb nOJI

HhiH OnhiT no HCCJie,D.OBaHHIO MaJIOyrJIOBOrO pacce-

51HH51 HeHTpOHOB B BO,D.HhiX paCTBOpax Ma..1hiX MO

JieKyJI (TeTpaMeTHJIMOlleBHHhl) COBMeCTHO C <J>H3H

KaMH l.J,l.f<!>l.f, By.D.anemT (PB). 06HapyX<eH HOBhiH 

HeOOhllJHhiH 3<J><J>eKT - npeHMym.ecTBeHHa51 OpHeH

TaiJ,HSI MOJieKyJI paCTBOpHTeJI51 (BO,D.hl) B6JIH3H no

BepXHOCTH paCTBOpeHHOH MOJieKyJihl. 

C o sMeCTHO c l1HCTHTYTOM HH<J>opMaTHKH B 

KpaKo se <llP> H l.I,l151l1 s PocceH,D.op<J>e <<I>Pn 

C,D.aHa B 3KCDJiyaTaiJ,HIO nporpaMMa ,D.HarHOCTHpO

BaHHSI COCT051HH51 HMnyJibCHOrO peaKTOpa no my

MaM ero napaMeTpos. 

B coTpy.D.HHllecTse c YHHsepcHTeToM r.reuHc

BHJIJia (CiliA) BhlnOJIHeHhl paclleThl peJISITHBHCT

CKHX n onpasoK Ha 3JieKTPOMarHHTHYIO CTPYKTYPY 

llaCTHIJ, ,D.JI51 CJia60CBSI3aHHhiX COCT051HHH Me30MO

JieKyJI BO,D.OpO.D.a B paMKa:!( nporpaMMhl TeopeTHlle

CKHX HCCJie,D.OBaHHH no MIOOHHOMY KaTaJIH3Y. l.fc

nOJib30 BaHhl BhllJHCJIHTeJibHhle MOW.HOCTH YHHBep

CHTeTa . 

C o sMeCTHO c COTPY.D.HHKaMH HaiJ,HOHaJibHOro 

HHCTHTyTa 51,D.epHoif <PH3HKH (l1TaJIH51) no,D.rOTOB

JieH "aTJiaC CelleHHH" no pacCeSIHHIO Me30aTOMOB 

Ha SI,D.pa x C yqeTOM 3JieKTpOHHOrO 3KpaHHpOBaHH51, 

a TaK::>Ke paapa6oTaHa MaTeMaTHllecKa51 11aCTb npo

rpaMMHoro o6ecnelleHHSI MHOrOMepHOH MHOroKa

HaJibHOH 3a.D.aliH pacCeSIHH51. 
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CosMeCTHO c l.facTHTYTOM <Pu3HKH cpe~aux 
aaepmii AscTpuiicKoii AH u 11HCTHTYTOM aTOM
HOB aaepruu HM.l.f.B.Kyp'laTosa BhlnOJIHeahl pac
'leThl M8TpH'IHhiX 3JieMeHTOB ~JUI Onpe~eJieHHSI 

HAYqHbiE COBEIIJ;AHI.fSI 

B 1990 ro~y Ol1.sll1 opraaH30BaJI u npoBeJI .z.e
BSITb KpynHhiX Me.x<,!l;yHapO.Z.HhiX COBem;aHHH. 

IX Me.x<,!J;yaapo.z.aoe cosem;aaue no npo6JieMaM 
KBaHTOBOii Teopuu nOJISI, opraau3osaaaoe O l.f.sll1, 
npoxo~HJIO s .D,y6ae 24 - 28 anpeJISI. B nosecTKy 
.Z.HSI COBem;aHHSI 6hiJIH BKJIIO'IeHhl CJie.Z.yiOm;He BOn
pOChl: noCJie~HHe .Z.OCTH)KeHHSI B TeOpHH n OJISI, 
KB8pKOBhle MO.Z.eJIH, KB8pKOBhle MO.Z.eJIH H CnH
HOB8Sl <J>H3HKa, CT8~8PTH8Sl MO.Z.eJib H ee pac
mHpeHHSI, aenepTyp6aTHBHhle MeTO.Z.hl TeOpHH no
JISI, cynepCHMMeTpHSl H cynepcTpyahl, <J>H3HK8 
11aCTHU: u KOCMOJIOrHSI. B pa6oTe cosem;aau.SI npu
HSlJIH y'laCTHe 6oJiee 150 y'leHhiX H CneiJ;HaJIHCTOB 
H3 CTpaa-y'laCTHHU: Ol.f.sll.f H ~pyrux aay'IHhiX 
n;eaTpos. 

06be.z.uaeHHhiH HHCTHTYT ~epHhiX HCCJie.z.o
B8HHH nposen B .D,y6ae c 22 no 26 MaSI IV M e.x<,!J;y-

• 

CKOpOCTH pe30H8HCHOro o6pa30B8HHSI Me30MOJie
KyJI. l1cnOJib30Baao MaTeMaTH'IecKoe o6ecne'le
aue, C03.Z.8HHOe B JIBTA 0l.f.sll1, H Bhi'IHCJIHTeJib
Hhle MOID;HOCTH 0l.f.sJ:J1. 

aapo.z.aoe cosem;aaue no aaaJIHTHlleCKHM Bhi'IHC
JieHHSIM Ha 3BM H HX npHMeHeHHIO B <J>H3HlleCKHX 
HCCJie.z.osaaH.SIX. B nporpaMMY cosem;aaHSI 6hiJIH 
BKJIIOlleHhl CJie.z.yiOm;He BOnpOChl: aJirOpHTMhl H CH
CTeMhl 8HaJIHTH'IeCKHX BhlliHCJieHHH, liHCJieHHO
CHMBOJibHhiH HHTep<J>eiiC, 8HaJIHTHlleCKHe BhlliHC
JieHHSl Ha nepCOHaJibHhiX KOMnbiOTepax, HX npH
MeHeHHSl B TeopeTHlleCKOH H MaTeMaTH'IeCKOH 
<J>H3HKe. Ilo 3THM TeMaM 6hiJIH npe.z.CT8BJieHhl npH
rJiameHHhle .z.oKJia.Z.hl, opHrHHaJibahle coo6m;eHH.SI H 
CTe~OBhle .z.oKJia.z.hl. B pa6oTe cosem;aHHSI npHHSI
JIH yqacTHe OKOJIO 200 cnen;HaJIHCTOB H3 Ol.f.sll.f, 
CTpaa-yllaCTHHIJ; H .z.pyrHX CTpaH. 

Bcecoi03Ha.SI mKoJia no ~epaoii <PH3HKe HM. 
B.M:faJIHIJ;KOro "HoseiimHe .z.ocTH)KeHHSI <PH3HKH 
BhiCOKHX 3HeprHH" npOJ30.Z.HJI8Cb B .D,y6ae C 15 no 
23 HIOHSI. B pa6ore mKOJibl npHH.SIJIH yqacTHe 6oJiee 

YqaCTHHI(H Meli(JzyHapOAHOH WI(OJibl "<J)H3HI(a CJJa6&IX B3aHMOAeflcTBHH npH HH3KHX :meprHllX" 
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X Me)l()zyHBPOJIH&IH ceMHHap no npo6JieMaM QJH3HKH B&ICOKHX 

3HeprHH (peJI!ITHBHCTCKBII ll,llepHBII QJH3HKB H xpOMO,IIHHBMH

KB), oprBHH30BBHHbiH 06&e,IIHHeHHbiM HHCTHT)'TOM H Hay'I

HbiM COBeTOM no QJH3HKe 3JieKTpoMarHHTHbiX B3BHMO,IIeHCTBHH 

AHCCCP 
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VI MeJK.11YH8POAH8ll WKOJI8 no HeihpOHHOlf cPH3HKe npOXOAHJ18 B A.rrywTe. HHHUH8TOpOM lliKOJibl 6&1Jl 06&eAHHeHHbllf HHCTH'I)'T 

11,1\epH&IX HCCJieAOBBHHA npH noAJ~ep)I{Ke MHHHCTepcTsa &TOMHOA :mepreTHKH H npoM&rWJieHHOCTH CCCP 

150 cne~HaJIHCTOB u yqeuhlx OH.SHf, IJ;EPHa, u a 

Y'~HhiX ~eHTpos CCCP u CiliA. 

16 - 26 HIOJUI B JJ,y6ue npoxo,~:~HJio Me:x<JJ;yHa 

po,~:~uoe cose~auue "HeJiuueiiHhle 3BOJIIO~HOHHhle 

ypaBHeHH.51 H JJ;HHaMHlleCKHe CHCTeMhl", opraHH30 -

BaHHOe OH.siH npu co,~:~eiicTBHH IJ;EHTHB AH 
CCCP H PHMCKOro yuusepcuTeTa. llporpaMMa co 

se~aHH.51 BKJIIOllaJia CJieJJ;yiO~He BOnpOChl: ~HTe 

pHpyeMhle JJ;HHaMHlleCKHe CHCTeMhl H 6JIH3KHe K 

HHM; HeHHTerpupyeMhle HeJIHHeHHhle ypaBHeHH .51 

MaTeMaTHlleCKOH <i>H3HKH; npHJIOJKeHH.51 B KJiaCCH

lleCKOH H KBaHTOBOH <i>H3HKe (3JieMeHTapHhle llaC

TH~bl, KOHJJ;eHCHpOBaHHOe COCT0.51HHe, rHJJ;pOJJ;HHa

MHKa, nJia3Ma, CTaTHCTHlleCKa.51 MeXaHHKa H T.JJ;.} 

H JJ;pyrHX 06JiaCT.51X (OKeaHOJIOrH.51, 6uo<PH3HKa H 

T .JJ;.). 06~ee KOJIHlleCTBO yqaCTHHKOB - yqeHhiX H3 
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OH.siH, uucTHTYTOB cTpau-yqacTHH~ OH.siH u 

,~:~pymx cTpau- 140 lleJIOBeK. 

B JJ,y6ue c 4 no 13 ceuu6p.51 npoxo,~:~HJia MeJK

,~:~yuapo,~:~uasr mKoJia "Cl>uauKa CJia6hlx saauMo,~:~eH:
CTBHH npu HH3KHX 3HeprHSIX", opraHH30BaHHa.51 

0H.s!J1 COBMecTHO C pSI,I:IOM COBeTCKHX HHCTHTYTOB. 

B pa6oTe mKOJihl npHH51JIH yqacTue 6oJiee 150 cne

~HaJIHCTOB H3 06beJJ;HHeHHOro HHCTHTyTa H CTpaH

yqaCTHH~, a TaKJKe OKOJIO 30 - H3 ,~:~pyrHX CTpaH. 

HaseCTHhle yqeuhle ua MHorux cTpau npe,~:~cTaBHJIH 

CJiymaTeJISIM WKOJihl 60Jiee 30 ,I:IOKJiaJJ;OB H OKOJIO 70 
OpHrHHaJibHhiX C006~eHHH no WHpOKOMY Kpyry 

BOnpOCOB, CBSI3aHHhiX KaK C TeopeTHlleCKHMH, TaK 

H C 3KCnepuMeHTaJibHhiMH pe3yJI&TaTaMH llO aKTy

aJibHhiM pa3,1:1eJiaM <i>H3HKH CJia6hiX B3aHMO,I:IeHCT

BHH. 



Me~HaJX>AHhiA ceMHHap OIUIH- HcJ)B3- UEPH MCT&HJIIPTHIII MOAeJib H ee pacwHpeHHll : OT LEP AO YHK H LHC". Ha CHHM-
Ke: nepeA y'laCTHHKBMH ceMHHapa BbiCrynaeT npo<f>eccop .n. 3JIJIHC <UEPH) • 

X Me)IG{yHapo~HhiH ceMHHap no npo6.neMaM 
<PH3HKH llhiCOKHX :meprHH (peJUITHBHCTCKa.H ~ep
Ha.H <PH3HKa H KBaHTOBa.H XpoMO~HHaMHKa), Opra
HH30BaHHhiH 0115111 H HayllHhiM coseToM no <PH-
3HKe aJieKTpoMarHHTHhlx saaHMo~eiicTBHH AH 
CCCP, npoxo~HJI B .D:y6ue c 24 no 29 ceHT.H6p.H .. B 
nporpaMMY CeMHHapa 6hiJIH BKJIIO'leHhl CJie~ylO
ID;He TeMhl: KBaHTOBa.H XpOMO~HHaMHKa 6oJI&WHX 
paccTO.HHHH, KYMYJI.HTHBHhle npou.ecchl, MYJihTH
KBapKOBhle cocTO.HHH.H, CTPYKTYPHhle <PYHKU.HH 
MpoHOB H ~ep. B pa6oTe ceMHHapa npHH.51JIH yqa
CTHe OOJiee 200 CneU.HaJIHCTOB H3 CTpaH-yllaCTHHU. 
0115111, ~pyrHX Hay'lHhiX U.eHTpOB. 

25- 28 ceHT.H6p.H B Bapmase (Pll) 0115111 npo
sen: XIV Me)IG{yuapo~HhiH CHMnoaHyM no ~epuoii: 
aJieKTPOHHKe "KAMAK-90". B pa6oTe CHMnoaHy
Ma npHH.51JIO yllaCTHe 6oJiee 150 CDeU.HaJIHCTOB H3 
pa3HhiX CTpaH. 

Me)IG{yuapo~HhiH ceMHHap "CTa~apTHa.H M~ 
~en:& H ee pacmHpeHH.H: o'f LEP ~o YHK H LHC" 
npoxo~HJI B .D:y6ue c 1 no 5 oKu6p.H. B HeM 
npHHHMaJIH yllaCTHe OKOJIO 100 ylleHhiX H Cne
U.HaJIHCTOB H3 cTpau-yllaCTHHU. 0115111, 11<l>B3, 
ll,EPHa H ~pyrHX HayllHhiX U.eHTpoB. 3~ lli!Thlpe 

~H.51 pa60Thl CeMHHapa 6hiJIO C~eJiaHO 56 ~OKJIMOB: 
20 0630pHhiX H 36 OpHrHHaJibHhiX no aKTYaJibHOH 
Te aTHKe, 'ITO .51BJI.51eTC.51 OC06eHHO Ba:lKHhiM B CBe
Te Onpe~en:eHH.51 nepcneKTHB pa3BHTH.51 0115111 H 
ero MecTa B MHpOBOM pacnpe~en:eHHH uayquoro 
Tpy~a. 

VI Me)IG{yuapo~Ha.!l mKoJia no ueii:Tpouuoii: 
<PH3HKe npoxo~HJia B AJiymre (KphiM) c 8 no 18 OK
T.H6p.H. Oua 6h1Jla opraHH30BaHa 0115111 npH no~
~ep:lKKe MHHHCTepcTBa aTOMHOH auepreTHKH H 
npoMhiWJieHHOCTH CCCP. Ha mKoJie cneu.HaJIH
CThl, paOOTalOm;He B 06JiaCTH HeHTpOHHOH <PH3HKH, 
nOJiyllHJIH B03MO:lKHOCTb 03HaKOMHTbC.!l C COBpe·
MeHHhiM COCT0.51HHeM pa3BHTH.51 3KCnepHMeHTaJib
HhiX H TeOpeTH'leCKHX HCCJie~OBaHHH no ~epHOH 
<PH3HKe H <PH3HKe KO~eucHposaHHhlx cpe~. B pa-
6oTe WKOJihl npHH.51JIH yllaCTHe ylleHble H3 CTpaH
yqaCTHHU. 0115111, a TaK:lKe CiliA, repMaHHH, 
<l>·paHU.HH, Ben:HKo6pHTaHHH, IIIseii:u.apHH, KH
Ta.ll , 51nOHHH. 

B 1990 r. npos~euo 27 pa6ollHX cosem;aHHH, B 
TOM llHCJie no 3KCnepHMeHTaM Ha ycTaHOBKaX 
" H eii:TpHHHhiH ~eTeKTOp"' CB.D:, "CJIOH"' fi1BC, 
no npoeKTY <l>OBOC, no nporpaMMe HCCJie~OBaHHH 
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c noMom;&IO KOMnJieKca SICHAIIII, uay11eHHIO Me
xaHH3MOB BhlCOKOTeMnepaTypHOH CBepxnpOBO~H
MOCTH, HCCJie~OBaHH51M KO~eHCHpOBaHHhlX cpe~ 
Ha peaKTope RBP-2. 

Ba:lKHOe 3Ha'leHHe WJ51 ~e51TeJibHOCTH 0 6be
~HHeHHoro HHCTHTyTa HMeJia paOOTa KOMHCCHH 

yqACTRE OHSIH 

3KcnepTOB Y11eHoro cooeTa Ol1Sil1 H Me:lK~yHa
po~HoH: KOHCYJibTaTHBHOH KOMHCCHH no Hay'IHOH 
noJIHTHKe Ol1Sil1. PeKoMe~au;uu 3THX KOMHCCHH 
cym;eCTBeHHO ~OnOJIHHJIH BhlBO~hl H pemeHH51 no
CT051HHO ~eHCTByiOm;Hx B Ol1Sil1 Hay'IHhlX opra
HOB. 

B ME.IK,l1;YHAPO,l1;HbiX H HAI.J.HOHAJibHbiX KOHCI>EPEHI.J.HSIX 

B 1990 ro~y y11eHhle H cneu;HaJIHCThl Ol1Sil1 
y'laCTBOBaJIH 6oJiee 'leM B 180 MeQyHapO~HhlX H 
HaD;HOHaJibHhlX KOH<!>epeHD;H51X. 

Hau6onee KpynHhle ~e.nerau;HH npe~cTaBJI51JIH 
liHCTHTYT Ha KoH<PepeHD;HH no <PuaHKe ~pa 

<CCCP, MocKoa), Cooem;aHHH "~epHa51 cneKTpo-

CKODH51 H <t>opMa aTOMHhlX ~ep" (CCCP, JleHHH
rpM), MeQyHapo~HOM CHMnoauyMe "MaTepua
JIOBe~eHHe M51 cynepTexHonoruH:" <<I>Pr, .LJ:pea
~eH), MeQyHapo~HOM cooem;aHHH no MYJibT~e
TeKTOpHhlM CHCTeMaM (BonrapH51, BapHa), XII 
MeQyHapo~HOH KOH<!>epeHD;HH no 'laCTHD;aM H 

,I:(e.nera~Hll AKa~eMHH uayK KHTBHCKOA Hapo~uofl Pecny6JIHKH so rnaae c npeau~eHTOM aK&AeMHKOM qlKoy f'yaH'IlKBO a OlUBf. 
Ha CHHMKe: ~peKTOp JIT<J) npoclleccop 8.f.K&Ab1WeBCKHfl paCCKa3biB8eT roCTliM 0 HBY'IHOH nporpaMMe na6op8TopHH 
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~paM (CiliA, KeM6pHJJ:x), VII Me~yuapo.n:uou 
KOH<t>epeHU,HH nO nOJH1pH3aU,HOHHhiM SIBJieHHSIM B 
~epHOH <l>H3HKe (<I>paHU,HSI, napHx)' XXV Mex
.n:yuapO)l;HOH KOH<t>epeHU,HH no <l>H3HKe BhiCOKHX 
3HeprHn (CHuranyp), XIX Me~yuapo.n:uou KOH
<t>epeuu,HH no <l>H3HKe HH3KHX TeMnepaTyp (BeJIH
K06pHTaHHSI, EpanToH), Me~yuapo.n:uou Kou<t>e
peuu,HH no aHaJIH3Y MaTepHaJIOB MeTO)l;aMH peHT
reHOBCKOH H HeHTpOHHOH JJ:H<t>paKU,HH (qC<I>P, 
npara)' Me~yuapO)l;HOH WKOJie no ~epHOH 

CTPYKType (PyMhiHHSI, npe.n:ean)' VII reuepaJib
HOH Kou<t>epeuu,HH E<I>O, IX Me~yuapo.n:uoM 
CHMn03HyMe no CnHHOBOH <l>H3HKe BhiCOKHX 3Hep
rHH <<I>Pf, Eouu), CoBem;aHHH "<I>H3HKa ua YHK" 
(CCCP, npoTBHHO), CHMn03HyMe no .n:eTeKTopaM 
Jl:JISI cBepxnpoBOJJ:Sim;ero cynepKOJIJiaH.n:epa (CiliA, 
<I>opT YopT) H .n:p. l1TorH 3THX Kou<t>epeuu,Hn H 
nOJiy'leHHaSI HH<l>OpMaU,HSI B 60JibWHHCTBe CJiy'la-

3KCKYPCHH B OHSIH 

B 1990 ro.n:y B 06be.n:HueuuoM HHCTHTyTe ~eJr 
HhiX HCCJle)l;OBaHHH 6hiJIO npHHSITO 33 3KCKypCHOH
Hhle rpynnhl o6m;eH llHCJieHHOCTbiO 638 lleJIOBeK. 

C )l;eSITeJibHOCTbiO Jia6opaTOpHH H HX nJiaHaMH 
ua 6y.n:ym;ee 03HaKOMHJIHCb .n:enerau,HH MHHHCTep-

eB o6cy~aJIHCb Ha Jia6opaTOpHhiX HJIH o6m;eHH
CTHTYTCKHX CeMHHapax. 

npe.n:cTaBHTeJibHaSI .n:eneraU,HSI OJUII1 npHHH
MaJia yqacTHe B pa6oTe III iliKOJihl no 3KcnepH
MeHTaJibHOH annapaType B <l>H3HKe BhiCOKHX 3Hep
rHH, opraHH30BaHHOH Me~yuapO)l;HhiM KOMHTe
TOM no 6y.n:ym;HM ycKopHTeJIRM 11K<I>A B 
PH -.n:e-)l(aueupo <Epa3HJIHSI). 3uallHTeJibHaSI 
llaCTb nporpaMMhl mKOJihl 6h1Jla noCBSim;eua Bonpo
caM npuMeueHHSI Koop.n:uuaTHhiX .n:eTeKTopoB B 6u
OJIOrHH H Me)l;HU,HHe. 

llJig llTeHHil JieKU,HH H npoBe)l;eHHil Jia6opa
TOpHOH pa60Thl Ha WKOJie OT 0115111 6hiJIH npH
rnam eHhl IO.B.3aHeBCKHH H T .H:nymHJI. napan
JleJibHO WKOJie 6hiJIO opraHH30BaHO 3aCe)l;aHHe KO
MHTeTa 11K<I>A, B pa6oTe KOToporo npHHHMaJI 
yqacTHe 3aMeCTHTeJib JJ:HpeKTopa JICB3 11.A.ro
nyTBHH. 

CTBa no HCCJie)l;OBaHHSIM H TeXHOJIOrHH <I>Pf, focy
)l;apcTBeHHOro areHTCTBa no aToMuou 3HeprHH Pn, 
AKa.n:eMHH uayK KHP, .n:eneraU,HH nocOJibCTB CiliA 
u q c<I>P, cTy.n:eHThl CiliA, Ll,auuu, HopBeruu u 
MHOrHe JJ:pyrHe. 



llepe'leHb Hay'IHbiX H H3Y'IHO-OpraHH33QHOHHbiX COBel.l.{aHHH, 

npoBe.!(eHHbiX 061.e.!(HHeHHbiM HHCTHTYTOM K.!(epHbiX HCC.1e.!(OB3HHH B 1990 fO.!(y 

N!! HauMeuosauue cosemauuSI BpeMSI MecTo KOJiulleCTBO 

n/n npose.!(eHHSI npose.leHH.II Ylf3CTHHKOB 

I. CooeU{aHUR, WICOJLbl. u cuMn03UYMb1. 

1. IX Me.l!Ulyuapo.!(uoe cosemauue 24- 28 anpe.n.11 ll,y6ua 150 
no npo6.neMaM 

KB3HTOBOH T-eOpHH nOJI.II 

2. IV Me.li(Jlyuapo.!(uoe cosemauue 22-26 M3SI ll,y6ua 210 
no 3HaJIHTH'IeCKHM Bbi'IHCJieHHSIM Ha 3 8 M 

H HX npHMeHeHHIO B <I>H3HlleCKHX 
HCCJle.!(OB3HHSIX 

3. Bcecoi03HaSI mKOJia no Sl.!lepuou <t>uauKe 15- 22 HIOH.II ll.y6ua 160 
HM. B.M.fa.nHQKOro 

4. VI Me.l!Ulyuapo.!(HOe cosemauue 16- 26 HIOJISI ll.y6ua 100 
no HeJIHHeHHbiM ypaBHeHHSIM 
H .!(HH3MHlleCKHM CHCTeMaM 

5. Me.li(Jlyuapo.!(HaSI WKOJia 4 - 13 CeHTS16pS1 ll,y6ua 170 
no <I>H3HKe CJI36b1X B33HMO.!(eHCTBHH 
npH HH3KHX 3HeprHSIX 

6. X Me)KJ:Iyuapo.nubiH ceMHHap 24- 29 ceHTS16pS1 ll.y6ua 210 
no npo6JieMaM 

<I>H3HKH BbiCOKHX 3HeprHH. 

P~1SITHBHCTCKast Sl.!lepuast ¢H3HKa 
H KB3HTOB3Sl XpoMO.!(HH3MHK3 

7. XIV MeQyuapo.!(HbiH CHMnoauyM 25 - 28 CeHTS16pS1 Bapmasa, Pn 150 
no Sl.llepHOH 3JieKTpoHHKe 

8. Me.l!Ulyuapo.!(HhiH ceMuuap 1 - 5 OKTS16pS1 ll,y6ua 100 
"CTaH.!(apTH3SI MO.!(eJlb 

H ee paCWHpeHHSI: 
OT LEP .!(0 YHK H LHC" 

9. VI Me.l!Ulyuapo.!(HaSI mKOJia 8- 18 OKT.116pst ll,y6ua 350 
no HeHTpOHHOH ¢H3HKe 

II. Pa6o1.1ue cooeU{aHuR 

1. Cosemauue no npoeKTy <I>060C 25- 30 .IIHB3pS1 Co¢H.II, P6 50 
2. Cosemauue no MeTO.IlHKe u nporpaMMe 5-7 ¢espa.nSI lly6ua 35 

HCCJle.!(OB3HHH Ha YCT3HOBKe 

HMnyJI&euoro MaruuTuoro no.111 "C.1ou "'. 

HcCJie.!(osauue MexauuaMa ueynpyrux 

CTOJIKHOBeHHH peJI.IITHBHCTCKHX 51.1ep 
MeTO.IlOM¢0T03MYJibCHH 

3. Cosemauue no TBep.lloTe.1&HbiM 6 - 8 ¢espa.111 lly6ua so 
TpeKOBhiM .!(eTeKTOpaM 

4. Cosemauue no nporpaMMe 20- 22 ¢espa.1.11 ll,y6ua 50 
HCCJle.!(OB3HHH y.!(aJieHHhiX 51.1ep 
c nOMOW,biO KOMO.'leKca .siCHAnn 

5. Cosemauue no ueuTpuuuoMy .lleTeKTopy 17-22 MapTa ll,y6ua 50 
6. Cosem.auue no ucCJie.nosauuiO 51.1ep 20- 22 MapTa lly6ua 50 

C nOMOW,biO HeHTpoHOB 
7. Cosem.auue no ycTauosKe CB.Ll 27- 29 MapTa ll,y6ua 40 
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N«l HauMeHosaHue cosemaHHR BpeMR MecTo KoJiu'lecTso 

n/n npose)leHHSI npose)leHHSI yqaCTHHKOB 

8 . CosemaHue no 3KcnepuMeHTaM 19- 21 M pTa li,y6Ha 50 
Ha ny'IKaX TR)I(eJibiX HOHOB 

9. CosemaHue COTPYilHH'IeCTBa EMC-2 19 - 21 arrpeJ1SI li,y6Ha 50 
no 3KCnepuMeHTaM Ha cepnyxoscKOM 

yCKOpHTeJie 

10. CosemaHue no 3KcnepuMeHTaM 15- 17 MaS! li,y6Ha 50 
Ha ycTaHOBKe fl1EC 

11. CosemaHue no ucc.ne)loBaHHRM 15-17MSI li,y6Ha 50 
Ha 2-MeTpOBOH nponaHOBOH KaMepe 

12. CosemaHHe no HOBbiM cxeMaM 29- 31 M3 SI li,y6Ha 50 
yCKOpeHHSI 

13. CosemaHue "CKBH)lbl 29-31 M R li,y6Ha 50 
H H36paHHble BOnpOCbi 

3JieKTPOAHHaMHKH BTCTI" 

14. CosemaHue no ucCJie)loBaHuiO 12- 14 H'OHSI li,y6Ha 50 
npou,eccos ¢parMeHTau,uu 

B Sl)lpO-SI)lepHbiX B3aHMO)leHCTBHSIX 

15. CosemaHue no ucCJie)loBaHHIO 12- 14 H!OHR li,y6Ha 50 
MexaHH3Ma 
pa)luau,uoHHO-uH)lyu,uposaHHoro 

MyTareHe3a u penapau,uu .D.HK 

16. CosemaHue no annapaType VME 26 - 28 HIOHSI ll.y6Ha 50 
B ¢u3u'leCKHX HCCJie)lOBaHHSIX 

17. CosemaHue ··MexaHH3Mbl J - 6 tUO.i 51 D. y 6Ha 60 
BbiCOKOTeMnepaTypHOH 

CBepxnpOBO)lHMOCTH" 

18. CosemaHue no ¢u3u'leCKHM 10 - 15 ceHTS16pS1 Co¢uR, PE 30 
3KCnepHMeHTaM Ha KOMI1JieKCe 
"MeLJ:eHble HeHTpHHO" 

19. CosemaHHe no aKTHBaU.HOHHOMY 18 - 20 ceHTS16pS1 li,y6Ha 50 
aHaJIH3Y s oxpaHe oKpy)l(aiOmeH: cpe)lhl 
c ucnoJib30BaHueM MEP-2 

20. CosemaHue no ucCJie)loBaHHSIM 18- 20 ceHTS16pS1 li,y6Ha 50 
KOH)leHCHpOBaHHbiX cpe)l 

Ha peaKTope MEP-2 
21. CosemaHue no ucCJieAOBaHH!O 9 - 11 OK f S16pSI li,y6Ha 45 

KOrepeHTHOfO o6pa30BaHHSI 6030HHblX 
cucreM Ha ycTaHOBKe Ml1C 011.sl:l1 

22. CosemaHue no MeTO)lHKe 23 - 25 0 TS16pSI li,y6Ha 45 
H nporpaMMe HCCJie)lOBaHHH Ha yCT3HOBKe 
HMnyJibCHOfO MarHHTHOfO nOJISI "CJ10H". 

11cCJie)loBaHue MexaHH3Ma Heynpyrux 

CTOJIKHOBeHHH peJISITHBHCTCKHX Sl)lep 

MeTO)lOM cPOT03MYJibCHH 
23 . CosemaHue no ucCJie)loBaHHSIM 23- 25 OKTS16pSI ll.y6Ha 25 

B3aHMO)leHCTBHH .1erKHX 

peJISITHBHCTCKHX Sl)lep 
24. CosemaHue-ceMHHap o pe3yJihTaTax 30 OKTS16 p5! - BhiCOKHe 40 

3KCnepuMeHTOB Ha ycTaHOBKe "JliO)lMHJia" 3 HOR6p TaTpbi, tiC<l>P 
B nyLJ:KaX aHTHnpOTOHOB H aHTH)leHTpOHOB 

25. CosemaHue no ucCJie)loBaHHSIM 18- 20 AeKa6pS1 li,y6Ha 45 
Ha ycTaHosKe Cl1fMA - A51KC 

26. CosemaHue no npuMeHeHHIO Jia3epos 18- 20 Jl Ka6pS1 li,y6Ha 50 
B HCCJie)lOBaHHH aTOMHbiX Sl)lep 
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HaHMeHosaHHe cosemaHHSI BpeMSI MecTo 
npose.lleHHSI npose,AeHHSI 

CosemauHe no HCCJie.!lOBaHHSIM 18- 20 .aeKa6pS1 11y6ua 
ua cneKTpoMeTpe P11CK 

Ill. Hay'IH D--Opt?aiiU3au,uoHHble coeeUiaHusz 

67 ceccHSI Y'leuoro coseTa 0115111 9 - 11 SIHB3pS1 11y6ua 
3ace.AaHHe KoMHTeTa JKcnepToB 29 SIHBapSI - 11y6ua 
Y'leHoro coseTa no nSITH..leTHeMy ILl aHy 2 cPes.pa..lSI 
KoMHTeT IToJIHOMO'IHbiX ITpe.AcTaBHTe.leH: 13- 15 MapTa 11y6ua 
CTpaH-y'laCTHHU. 0115111 
HKC no cPH3HKe HH3KHX 3 - 5 anpe.1S1 1ly6ua 
H npoMe.lKyTO'IHbiX JHeprHH 
HKC no TeopeTH'IecKon cPH3HKe 17- 18 anpeJISI 11y6ua 
HKC no cPH3HKe BbiCOKHX JHeprHH 10-12 anpe.lSI 11y6ua 
HKC no HCC.le.!lOBaHHIO KOH.AeHcHposaHHbiX 19- 21 anpe.lSI 1l.pe3.aeu, 
Cpe.A smepHbiMH MeTO;IaMH fliP 
HKC no e.AHHOH TeXHH'IeCKOH no .. lHTHKe 19- 21 anpe.1S1 lly6ua 
KoMHCCHSI 3KcnepTOB 'IJleHOB 10- 12 MaS! lly6ua 
Y'leuoro coseTa 0115111 
3ace.AaHHe Koucy .. 1bTaTHBHOH KOMHCCHH 26- 27 MaS! lly6ua 
no Hay'IHOH nO .. lHTHKe 0115111 
68 cecCHSI Y'leuoro coseTa 0115111 5-7 HIOHSI lly6ua 
3ace.AaHHe KOHTpO.lbHOH KOMHCCHH 12- 14 HIOHSI lly6Ha 
<l>HHaHCOBOrO KOMHTeTa 
KOMHTeT rro .. lHOMO'IHbiX ITpeacTaBHTe.leH 2 - 4 OKTS16pSI lly6ua 
CTpaH-y'laCTHHU. 0115111 
HKC no cPH3HKe BbiCOKHX 3HeprHi1 20 - 22 HOS16pS1 lly6ua 
HKC no cPH3HKe HH3KHX 27 - 29 HOS16pS1 lly6ua 
H npoMe.lKyTO'IHbiX 3HeprHH 
HKC no HCCJieaosaHHIO KouaeHcHposaHHbiX 4 - 5 aeKa6pSI lly6ua 
Cpe.A SUlepHbiMH MeTO;IaMH 
3aCe;IaHHe <l>HHaHCOBOrO KOMHTeTa 11 - 14 .lleKa6pS1 lly6ua 

llepe'leHb KOHcPepeHUHH, CHMn03HYMOB, COBeUJ,aHHH H UIKO.l, 
B KOTOpbiX npHHHMaJIH y'laCTHe cneUHa .. lHCTbl 

061.e.llHHeHHOrO HHC'rHTyTa il.lep·HbiX HCC.le.lOBaHHH B 1990 roay 

HaHMeuosaHHe MecTo BpeMSI 
npoBe.!leHHSI npose.!leHHSI 

Me.lK.Ayuapo.AHaSI KOHcPepeHU.HSI no BbiCOKO- 11tUHSI, 10- 14 SIHBapSI 
TeMnepaTypHOH CBepxnpOBO.JHMOCTH oaura..lop 
Me.JKMyuapo.Auoe pa6o'lee coseniaHue no ABCTPHSI, 15- 20 SIHBapSI 
CBOHCTBaM SU~ep H SU~epHbiM B036y.JKMeHHSIM XHpmerr 
Me.lK.Ayuapo.AHaSI mKOJJa-ceMHHap CCCP, 19- 31 SIHBapil 
"TeopeTHKO-rpynnOBble H KOMnbiOTepHO- Paxos 
aJire6paH'IeCKHe MeTO,Abl HCC.le.JOBaHHSI 
HeJIHHeHHbiX MaTeMaTH'IeCKHX MO.,:{e.leH 
.!lHHaMH'IeCKHX CHCTeM" 
KoucPepeHU.HSI CCCP, 23 - 25 SIHBapSI 
no cPH3HKe SU~pa MocK sa 

KoJIH'IeCTBO 
y'laCTHHKOB 
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N!! HaHMeHoBaHHe MecTo BpeM51 KoJIH'leCTBO 

n/n npoBe~eHH51 npoBe~eHH51 y'laCTHHKOB 

5. Me~yHapo~Ha51 mKoJia fepMaHH51, 5-9 <t>eBpaJI.SI 3 
no pacCeSIHHIO HeHTpOHOB B KO~eHCHpOBaH- TIOpMc~op<P 
HblX cpe~ax 

6. lliKOJia MOJIO~blx y11eHblX "ABTOMaTHJau;HSI CCCP, 11 - 16 cPeBpaJISI 
cPH3H'leCKHX HCCJie~OBaHHH" CepnyxoB 

7. 3HMH.SI.SI illKOJia no cPH3HKe ~pa CCCP, 12 - 21 cPeBpaJISI 20 
H :meMeHTapHblX 'laCTHI.J; YcTb-H apBa 

8. II Me~yHapo~Hoe pa6o11ee coBemaHHe }fTaJIHSI, 13 - 15 <t>eBpaJI.SI 1 
"HeHTpHHHble TeJieCKOnbl" BeHeu;HSI 

9. XXVI 3HMHSISI mKoJia no TeopeTH'leCKOH lloJihm a, 18 cPeB paJISI - 3 
cPH3HKe Kapnaq 4 MapTa 

10. lliKOJia no npHKJI~HOH CBepxnpOBO~HMOCTH CCCP, 19 - 24 cPeB paJISI 1 
XaphKOB 

11. lliKOJia-CeMHHap no HCnOJih30BaHHIO CCCP, 22- 27 cPeBpaJISI 1 
~epHO-cPH3H'leCKHX MeTO~OB B 6HOcPH3HKe· YcTh-H apBa 
H MOJieKyJISipHOH 6HOJIOrHH 

12. XI lliKOJia "CoBpeMeHHble npo6JieMbl ~ep- CCCP, 25 cPeBPaJI51 - 3 
HOH cPH3HKH" MocKBa 2 MapTa 

13. Pa6oqee coBemaHHe "fHnep6oJIH'IecKoe <l>paHI.J;H51, 28 cPeBpaJISI -
nOBe~eHHe ~HHaMH'IeCKHX CHCTeM" llapH:lK 2 MapTa 

14. Me~yHapo~Hoe coBemaHHe no BblCOKOTeM- VfTaJIHSI, 12-30 MapTa 1 
nepaTypHblM CBepxnpOBO~HHKaM Tpu:ecT 

15. V Me~yHapo~HaSI KoH<t>epeHu;HSI CCCP, 15-21 MapTa 4 
nO MeTO~HKe 3KCnepHMeHTOB HoBocu:6u:pcK 
Ha BCTpe'IHblX ny'IKaX 

16. Me~yHapo~Hoe coBemaHu:e "TexHOJIOrHSI <l>paHU,HSI, 19-24 MapTa 
nporpaMMHpOBaHHSI, HCKyCCTBeHHblH JIHOH 
HHTeJIJieKT H 3KCnepTHble CHCTeMbl" 

17. 3ac~aHHe KoMHTeTa no ~epHOH cPH3HKe <l>paHI.J;HSI, 21 MapTa- 1 
E<l>O CTpac6ypr 1 anpeJISI 

18. XIX CoBemaHHe no cPHJHKe u: TexHHKe fepMaHHSI, 26-30 MapTa 
HH3KHX TeMnepaTyp fayccu:r 

19. KoH<PepeHI.J;HSI no H36paHHblM BonpocaM CCCP, 1-5 anpeJI.SI 
reopHH TBep~oro TeJia TaJIJIIfHH 

20. ~e~yHapo~Hoe pa6oqee coBemaHHe VfTaJIUSI, 2 - 7 anpenSI 2 
no ~epHOH ~HHaMHKe o.3Jih6a 

21. XXVIII Me~yHapo~HaSI BeceHHSISI mKoJia fepMaHHSI, 2 - 6 anpeJISI 5 
nO ~epHOH cPH3HKe XoJihu.xay 

22. XXII Me~yHapo~HblH CHMnOJHYM fepMaHHSI, 2 - 7 anpeJI51 3 
no cPH3HKe p~Hai.J;HOHHOH 3amHTbl faycc u:r 

23. 8 Pa6oqee coBemaHHe no HCCJie~oBaHHIO CCCP, 3 - 5 anpeJI51 3 
B3aHMO~eHCTBHH T.SI:lKeJiblX HOHOB MocK a 
npH peJI.SITHBHCTCKHX 3HeprHSIX 

24. X Me~yHapo~HaSI KoH<t>epeHu;HSI E<l>O llopTy raJIHSI, 9- 12 anpeJISI 1 
nO cPH3HKe KO~eHCHpOBaHHblX Cpe~ Jlu:cca6oH 

25. V Me~yHapo~HblH cu:MnoaHyM BeJIHKo6pu:Ta- 9- 12 anpeJISI 

nO MeTO~y BpameHHSI HHSI, 
CnHHa MIOOHa 0KCcPOP~ 

26. CoBemaHHe "51~epHaSI cneKTpocKonHSI H CCCP , 10- 13 anpeJISI 35 
cPoPMa aTOMHblX ~ep" JleHHHrp~ 

27. Me~yHa po~Ha.SI KoH<t>epeHu;HSI 51nOHHSI, 13- 16 anpeJISI 2 
no MarHHTHblM <PaaOBblM nepexo~aM OcaKa 

28. Pa6oqee coBemaHue CiliA, 16- 28 anpeJISI 2 
no 3KCnepHMeHTaJihHblM ycTaHOBKaM KeM6p~:lK, 
AnSICynepKoJIJia~epa OK-P~:lK 
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NQ HanMeHosaHne MeCTo BpeMSI KonutJeCTBO 
n/n npose;JeHHSI nposelleHHSI ytJaCTHHKOB 

29. XX Me~yHapollHbu1. CHMn03HYM fepM3HHSI, 17 - 20 anpe.1SJ 2 
no 3JieKTPOHHOH CTPYKType TBep.ahlx Te., fayCCHr 

30. Pa6otJee cosemaHne YiT3.1HSI, 20 anpe.lSI -
nO <f>H3HKe HH3KOp33MepHb1X ),leKTpOHHbiX TpneCT 16 HIOHSI 
CHCTeM 

31. YtJacrne s u.epeMOHHH nycKa ycKOPHTe.lSJ fepM3HHSI, 22 - 26 anpeJISI 
TSI:lKeJibiX HOHOB lla pMmTa,aT 

32. Me~yHapo.aHaSJ KOH<f>epeHU.HSI CiliA, 23 - 27 anpe.11S1 2 
"CTpyKTypa SJ.apa s 90-x ro.aax" OK-PH.a:lK 

33. Me~yHapOilH3SI KoH<f>epeHU.HSJ no <f>H3HKe <l>p3HU.HSI, 23 - 27 anpeJISI 
SlllepHbiX peaKTOpOB Mapce.lh 

34. XVII Me~yHapo,aHbiH CHMn03HYM ITo.lhwa, 23 - 28 anpeJISI 3 
no 3BTOP31lHOrpa<f>HH KapnatJ 

35. Me~yHapo.aHhiH CHMn03HYM fepMaHHSI, 24 - 27 anpeJISI 19 
"MaTepna.loBelleHne 1I.pe3.:teH 
AJISI cynepTeXHOJ10rHH" 

36. Me:lK.<lyHapoAHaSJ KOH<t>epeHU.HSI CiliA, 26 - 28 an peJ1SI 
no 31lpoHHbiM CTPYKTYPHhiM <PYHKU.HSIM EaTaBHSI 
H napTOHHbiM pacnpelle.leHHSIM 

37. XXV iliKoJia no <f>H3HKe rro.lhwa, 27 anpem1 - 3 
3aKonaHe 13 M3Sl 

38 . iliK0.13 nO M3TeMaTH4eCKOH <f>H311Ke fepM3HI1Sl, 4-16M3Sl 
JleitnuHr 

39. Pa.aHOXHMH4ecKaSI KOH<f>epeHUIHI 4exo-C1oBaKHSI , 7- II MaSI 5 
MapnaHCKH 

... Jla3HH 
40. Me:lK.<lyHapo.aHaSJ KOH<f>epeHUHSJ <l>paHU.HSI, 7 - 11 MaS! 3 

"KsapKosoe semecTso-90" MeHTOHa 
41. Pa6o4ee cosemaHHe no npoeKTY CiliA, 9 MaSI- 3 

"Co.1eHOH]laJibHbiH .aeTeKTOp 1I.a.1Jlac, 2 HIOHSI 
ll.JlSI 3KcnepHMeHTOB Ha cynepKo.1.1aH;Jepe" EaTaBHSI 

42. Me)K]lyHapo.aHaSJ KoH<f>epeHU.HSI 4exo-C.aosaKHSI, 11- 15 MaS! 8 
"CTporHe pe3y.1bT3Tbl Jl H6.1HU.e 
B KBaHTOBOH ;JHH3MHKe" 

43. Pa6o4ee cosemaHne no Koppe.1SJU.HSJM fepM3HHSI, 14- 16 MaS! 3 
npH MHOrOtJ3CTHlJHOH reHepaU.HH Map6ypr 

44 . KoH<f>epeHU.HSJ "KpHoreHHKa-90" 4eXO-C.10B3KHSI, 14- 19 MaS! 
Kowuu.e 

45 . VIII CnMn03HYM no CH.1bHOT04HOH CCCP, 16- 18 MaSI 2 
3JieKTpOHHKe Csep;:t.10BCK 

46. Me:lK.<lyHapo.aHoe cosemaHHe Eo.1rapnil, 16- 23 MaS! 11 
no My.1hTH;JeTeKTOpHbiM CHCTeMaM BapHa 

47. Me)K]lyHapo.aHaSI KOH<f>epeHUHSJ fepM3HHSl, 20- 26 MaSI 
"YpasHeHHe Wpe.aHHrepa 06epso.1h<f>ax 
H eMy COOTBeTCTBYIOUlHe K.13CCH4eCKHe 
ypaBHeHHSl 

48 . Me)!QyHapo.aHaSI seceHHSISI WKo.1a 4exo-C10BaKHSI, 21-25 MaSI 
"He.lHHeHHbiH aH3.1H3, Py;JHHU.-Ha;J-
<f>yHKU.HH npOCTpaHCTBa H npH.10:lKeHHSI " Jia6eM 

49. EsponeHcKail saKyyMHaSI KOH<t>epeHU.HSI l1T3.11HI, 21-26 Mail 
Tp11eCT 

50. III Me)K]lyHapo,aHbiH ceMHHap no SJ.aepHOH Y1T3.1HSI , 21-25 MaS! 3 
<f>H3HKe o.YICKbSI 

51. Me)K]lyHapOilHaSI KoH<f>epeHU.HSJ CCCP, 22- 25 MaSI 3 
DO pa]lHaU.HOHHOMY M3TepH3.10Be,aeHHIO A.lyWTa 
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N!! HaHMeHoaaHHe MecTo BpeMSI KoJIH'IeCTBO 

n/n npoae,lleHHSI npoae,lleHHSI Y113CTHHKOB 

52. XIII BapmaacKHH CHMnOJHYM fioJibma, 28 M3SI- 2 
nO <t>HJHKe ::meMeHT3pHbiX '13CTHU. KaJHMe)K 1 HIOHSI 

53. Pa6o11ee cosemaHHe ABCTpHSI, 28 M3SI-
no MIOOHHOMY K3TaJIH3Y BeHa 1 HIOHSI 

54. XX CosemaHHe no <t>HJHKe BJaHMO.IleifcT- CCCP, 25- 31 M3SI 5 
BHSI 33pSI)KeHHbiX '13CTHU. C KpHCTaJIJI3MH MocK sa 

55. Me)KilyHa po,llHbiH CHMnOJHYM CCCP, 25- 31 M3SI 3 
"fiepcneKTHBbl pa3BHTHSI JleHHHrpa.Il 
HH<t>OpM3U.HOHHOfO 06CJiy)KHB3HHSI 
B H3Y'IHO-TeXHH'IeCKOH 
H npOMbiiDJieHHbiX 06JI3CTSIX" 

56. Me)KilyHapo,llHaSI mKoJia CCCP, 28 M3SI- 6 
no Sl,llepHOH <l>H3HKe KHeB 8 HIOHSI 

57. X Me)KilyHapo.n;HaSI BaaHJIOBCKaSI CCCP, 31 M3SI - 5 
KOH<l>epeHU.HSI no HeJIHHeHHOH OnTHKe HoaocH6HpcK 4 HIOHSI 

58. XII EaponeifcKaSI KOH<t>epeHU.HSI CCCP, 1- 5 HIOHSI 4 
no MaJIO'I3CTH'IHbiM CHCTeMaM Y)Kropo.n; 

59. I CoaeTcKo-noJibCKHH CHMnOJHYM CCCP, 4-8 HIOHSI 
nO <t>HJHKe CerHeT03JieKTpHKOB JlbBOB 
H po.D;CTBeHHbiX MaTepHaJIOB 

60. Me)KilyHa po.D;HbiH KOJIJIOKBHYM CCCP, 4-9 HIOHSI 10 
nO rpynnOBbiM MeTO.D;3M B <t>HJHKe JlbBO 

61. Me)KilyHapo.n;Hoe cosemaHHe BeHrpHSI, 7- 12 HIOHSI () 

"B3aHMO,ZJ;eHCTBHe KOpOTKO- Be.1eHce 
H ilJIHHHO.D;eHCTBYIOillHX CHJI 
B KB3HTOBbiX CHCTeMax" 

62. YllaCTHe B MeponpHSITHSIX KoMHTeTa l13paHJib, 7- 20 HIOHSI 
no Sl,llepHOH <t>HJHKe E<I>O PexoaoT 

63. XIV Me)KilyHapo.n;HaSI KoH<t>epeHU.HSI IIIseH:u.apHSI, 10- IS HIOHSI 3 
"HeH:TpHHo-90" )l(eHesa 

64. X Me)KilyHapo.n;HbiH ceMHHap EoJirapHSI, 10- 15 HIOHSI 
no reopHH aTOMHOro Sl,llpa fiOJie'IHU.a 

65. Me)KilyHapo.n;HaSI KOH<t>epeHU.HSI HTaJIHSI, 11- 15 HIOHSI 
no nepe.n;OBOH TeXHOJIOfHH H <i>H3HKe '13CTHU. KOMO 

66. II EaponeifcKaSI KOH<t>epeHU.HSI <l>paHU.HSI, 12- 16 HIOHSI 3 
no yCKOpHTeJISIM 33pSI)KeHHbiX '13CTHU. HHu.u.a 

67. illKOJia "HoaeifmHe .D;OCTH)KeHHSI B <i>H3HKe CCCP, IS- 23 HIOHSI 6 
BbiCOKHX 3HeprHH" JJ,y6Ha 

68. lliKOJia nO .D;HH3MH'IeCKHM CHCTeMaM l.J:exo-C,10B3KHSI, 17- 23 HIOHSI 
CTapa Typa 

69. Me)KilyHa po.n;HbiH ceMHHa p CCCP, I8 - 22 HIOHSI 3 
no nOCTYCKOpHTeJISIM KHea 

70. Me)KilyHa po.n;HaSI KoH<t>epeHU.HSI CCCP, 18 - 23 HIOHSI 4 
"MaTeMaTH'IeCKOe MO,lleJIHpOB3HHe MocK sa 
H npHKJI3.D;H3SI M3TeM3THK3" 

71. IllKOJia-ceMHHap "AKTYaJibHble npo6JieMbl CCCP, I8- 29 HIOHSI 
KB3HTOBOH TeopHH nOJISI" ToMe 

72. 26 CosemaHHe no <t>HJHKe CCCP, 19- 2I HIOHSI 2 
HH3KHX TeMnepaTyp JJ.oHeu.K 

73. X Me)KilyHapo.n;HaSI KOH<t>epeHU.HSI CIIlA, 2I - 23 HIOHSI 
"<l>H3HKa CTOJIKHOBeHHH" J],apeM 

74. XXVIII cecCHSI KOCfiAP HH.D;epJiaH.D;bl, 23 - 29 HIOHSI 
raar 

75. Me)KilyHa po,llHbiH ceMHHa p "3<t><t>eKTbl CCCP, 25 - 29 HIOHSI 
CHJibHOro paJynopSI,llo'leHHSI s BTCfi" TOMCK 
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N!! HauMeuosauue MecTo BpeMg: KOJIH'IeCTBO 
n/n npo8e.lleHH.II npo8e.lleHHSI y'laCTHHK08 

76. Me~yua po.11HaS1 Kou<t>epeuu.ug CCCP, 25 HIOHSI-
nO HeJIHHeHHhiM SIBJleHHSIM 8 cPH3HKC nepMb 1 HIOJISI 
H MeXaHHKe CDJIOWHhiX cpe.11 

77. III illKOJia no TepMOJIIOMHHecueHTHOH CCCP, 25 HIOHSI-
.1103HMeTpHH HpKyTCK 2 HIOJISI 

78. XII Me~yuapo.11HaS1 Kouct>epeuu.ug Cl.llA, 
. 

25-29 HIOH.II 8 
no 'laCTHLI,aM H Sl.llpaM KeM6pH.Il:lK 

79. Me~yuapo.11HaS1 Kouct>epeHU.HSI CCCP, 26-29 HIOH.II 2 
nO HCnOJib308aHHIO CHHXpoTpOHHOrO MocK8a 
H3JJy'leHHSI CH-90 

80. Coseiil.aHue no KOCMOJioruu CCCP, 27 - 29 HIOHSI 
H aJibTepHaTH8HhiM TeOpHSIM rpa8HTal.I,HH np:lKe8aJibCK 

81. Me~yuapo.11uoe co8e1Il.auue <l>paHLI,HSI, 28 - 30 HIOHSI 2 
nO KOppe.TISILI,HSIM 'laCTHU HaHT 
H HHTeJXPepoMeTpHH 
B Sl.llepHhiX CTOJ1KH08eHHSIX 

82. Kou<PepeHLI,HSI no cPH3HKe aHTHnpoTOH08 ill 8eUHSI, 2- 6 HIOJISI 2 
HH3KHX 3HeprHH CToKrOJibM 

83. 8 Me~yuapO.IlHaSI Kouct>epeHUHSI CCCP, 2- 5 HIOJISI 2 
nO MOIIl.HhiM ny'IKaM 'laCTHU Hosocu6upcK 

84. 3ace.nauue oprKOMHTeTa YfTaJIHSI, 4- 8 HIOJISI 1 
Me~yuapO.IlHOro co8eiil.aHHSI PHM 
no HeJIHHeHHbiM 
H .llHHaMH'IeCKHM CHCTeMaM 

85 . Y'lacrue 8 no.11roT08Ke CWA, 8 - 14 HIOJISI 
• u 3aiUHTe npoeKTa JI-CTAP CuoyMacc 

86. 13 CeMuuap no cPH3HKe 8b1COKHX 3Hepru8 CCCP, 9 - 13 HIOJISI 4 
8 TeOpHH nOJ1SI npOT8HHO 

87. VII Me~yuapO.IlHaSI Kouct>epeuuuSI no no- <l>paHUHSI, 9 - 13 HIOJISI 8 
JIS1pH30BaHHhiM SI8JieHHSIM 8 Sl.llepHOH cPH3H- napH:lK 
Ke 

88. Me~yuapO.IlHaSI Kouct>epeHU.HSI 51nOHH.II, 16-21 HIOJI.II 2 
no :lKH.IlKOCTHOH 3KCTpaKLI,HH KHOTO 

89. III illKOJia HK<l>A Bpa3HJ1HSI, 16 - 28 HIOJI.II 5 
no 3KcnepuMeHTaJibHOH annapaType Puo-.11e-

)l(auenpo 
90. Kouct>epeHU.HSI no TexuuKe HH3KHX BeJiuKo6puTa- 1 7 - 19 HIOJISI 2 

TeMnepaTyp H KpHOreHHKe HHSI, 
·cayTreMnTOH 

91. Me~yuapo.llHhiH KOHrpecc <l>paHUH.II, 19 - 28 HIOJ1SI 2 
K pHCTaJIJIOrpacP08 Bop.110 

92. Pa6o11ee coseiil.auue 51nOHHSI, 23 - 27 HIOJI.II 
nO TepMH'IeCKHM TeOpHSIM n0"1SI U.vKv6a 

93. Me~yuapO.IlHaSI Kouct>epeuuuSI BeurpHSI, 23 - 28 HIOJI.II 
no HCTopuu TepMO.IlHHaMHKH BecnpeM 

94. Pa6o11ee coseiil.auue no aTOMHOH YfT~1HSI, 23 HIOJISI -
H MOJieKyJI.IIpHOH cPH3HKe TpueCT 10 a8rycTa 

95. JleTH.II.II WKOJia nO cPH3HKe <l>paHUHSI, 30 HIOJI.II-
Kap:lKe3 11 a8rycTa 

96. XXV Me~yuapo.11HaS1 Kouct>epeuuug Cuuranyp 2-8 a8rycTa 11 
no cPH3HKe 8hiCOKHX 3HeprHH 

97. Me~yuapO.IlHaSI Kouct>epeHU.HSI oe.TibrHSI, 6-9 a8rycTa 
no MaJIOyrJIOBOMY pacCeSIHHIO Jle8eH 

98. Me~yuapo.11uoe co8emauue no 6e3onacuo- CWA, 12- 16 a8ryCTa 
CTH 6biCTphiX peaKTOp08 Cuoy6ep.:t 
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N!! HaHMeHOBaHHe MecTo BpeMSI KoJIH'leCTBO 
n/n npose.ZJ.eHH.II npose,~:~eHH.II Y1l3CTHHKOB 

99. V Me~yHapo,~:~Ha.ll KOHcl>epeHU.H.II CiliA, 13- 17 asrycTa 
no MPOHHOH MexaHHKe Ce.z:.a p <1>oJIJI3 
H HenOTeHU,HaJihHbiM B33HMO,l:leHCTBH.IJM 

100. XXVIII KoHcl>epeHU.H.II fepM3HH.IJ, 13- 18 asrycTa 
no KOOp,Z:IHHaU,HOHHOH XHMHH repa 

101. XIX Me~yHapo,~:~Ha.ll KoHcl>epeHU.H.II BenHKo6pHTa- 16 - 22 asrycTa 4 
nO ci>H3HKe HH3KHX TeMnepaTyp HH.IJ, 

BpaifTOH 
102. V Me~yHapo,~:~Ha.ll mKoJia CCCP, 19 - 26 asrycTa 2 

no npHMeHeHHIO JI33epOB B ci>H3HKe . BHJihHIOC 
103. Me~yHapo,~:~Ha.ll KOHcl>epeHU.H.II no aHaJIH3Y qexo-CJioBaKH.II, 20 - 24 asrycTa 6 

MaTepHaJIOB MeTO,Z:I3MH peHTreHOBCKOH llpara 
H HeHTpOHHOH AHcl>paKU,HH 

104. Me~yHapo,~:~Ha.ll o6heilHHeHHa.ll KoHcl>epeH- .slnOHH 20 - 24 asrycTa 
U.H.II no KOMnhiOTepHOH aJire6pe ToKHO 

105. V Me~yHapo,~:~Ha.ll KOHcl>epeHU.H.II BeHrpH.II, 20 - 25 asrycTa 
no 'lHCJieHHbiM MeTO,Z:13M MHmKOJihU. 

106. CHMn03HYM s lleCTh 50-JieTH.II OTKpbiTH.II CiliA, 25 asrycTa-
TpaHcypaHOBbiX 3JieMeHTOB BepKJIH, 1 ceHu6p.11 

BamHHrTOH 
107. Me~yHa po,~:~Ha.ll KOHcl>epeHU.H.II BeHrpH.II, 25 - 29 asrycTa 

"MOJieKyJI.IIpH3.11 ,l:IHH3MHK3 B MeM6paHax" TuxaHh 
108. X Me~yHapo,Z:~HbiH KOHrpecc "XHCA-90" qexo-CJioBaKH.II, 26 asrycTa - 2 

(XHMHlleCK3.11 HHJKeHepHSI, XHMHlleCKOe llpara 1 ceHu6pS1 
OOoPYilOB3HHe H 3BTOMaTH33U,HSI) 

109. Me~yHapo,~:~HaSI mKoJia no S~.z:~epHoH: lloJibma, 26 asrycTa- 3 
ci>H3HKe (".si,Z:IepH3SI H aTOMH3.11 ci>H3HK3 MHKOJI3HKH 5 ceHT.116p.11 
Ha ycKopHTeJISIX 90-x rr.") 

110. CuMn03HYM no MHKponpou,eccopaM H H.z:l e pJia H.z:l bl, 27 - 30 asrycTa 1 
H MHKpOnporpaMMHpOB3HHIO AMcTep,~:~aM 
"EspOMHKpo-90" 

111. II llpaJKcKa.ll KOHcl>epeHU.HSI no HHcl>opMau,u- qexo-CJioBaKHSI, 27- 31 asrycTa 2 
OHHOH TeOpHH CT3THCTH1leCKHX pemeHHH llpara 
ci>YHKU,HH H CJiy'laHHbiX npou,eCCOB 

112. XIV Pa6o1.1ee cosem.aHHe "HenepTyp6aTHB- BeHrpH SI , 27 - 30 asrycTa 
Hble MeTO,Z:Ibl B KB3HTOBOH TeOpHH nOJISI" .LI:e6peu,eH 

113. Me~yHapo,~:~HaSI mKoJia PyMbiHHSI, 28 asrycTa- 5 
no S~.z:~epHOH CTpyKType llpe,~:~eaJI 8 ceHu6pg: 

114. II iliKOJia no Bbl'lHCJIHTeJihHbiM HayKaM CCCP, 31 asrycTa- 6 
H cynepKOMnbiOTepaM O,~:~ecca 9 ceHu6p.11 

115. XV Me~yHapo,~:~Ha.ll KOHcl>epeHU.HSI fepMaHHSI, 3 - 7 ceHu6pS1 6 
no TBep,Z:IOTeJibHbiM ,Z:~eTeKTOpaM Map6ypr 

116. Pa6o1.1ee cosem.aHHe CCCP, 3 - 8 ceHT.SI6p.11 2 
"BHyTpeHHHe MHilleHH-90" Hosocu6upcK 

117. Me~yHa po,~:~HaSI KoHcl>epeHU.H.II .slnOHH.II , 4 - 8 ceHT.116p.11 
"flepBHliHbiH HyKJieOCHHTe3 H 3BOJIIOU,HSI TOKHO 
paHHeH: BceJieHHou" 

118. VIII feHepaJibHaSI KOHcl>epeHU,H.II E<t>O H H.z:l e pJia H.z:l bl, 4 - 8 ceHT.116pS1 3 
AMcTep.ZJ.aM 

119. II KoHcl>epeHU.HSI no no3HU.HOHHO-liYBCTBH- BeJIHKo6puTa- 4 - 7 ceHTS16p.SI 
TeJibHbiM ,Z:~eTeKTOpaM HHSI, 

JlOH.z:IOH 
120. Me~yHapo,~:~Hoe cosem.aHHe no po~eHHIO CiliA, 6 - 8 ceHTS16pS1 

MSII'KHX ,Z:IHJienTOHOB H ci>OTOHOB fiHTTC6ypr 
s MPOH-MPOHHbiX B3aHMo,~:~eH:cTBH.IIX 
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NC} HaHMeHoaaHHe MecTo BpeMSI KoJIHllecTBo 
n/n npoae~eHHSI npoae~eHHSI yqaCTiiHKOB 

121. lliKOJia nO CHMMeTpHSIM H CBOHCTBaM no.1bma, 6 - 12 CeHTS16pSI 2 
KOH.!leHCHpOBaHHbiX Cpe~ il03HaHb 

122. VII TuxaHbCKHH CHMnoauyM BeHrpHSI, 9 - 14 CeHTSI6pSI 2 
no PMHaLJ,HOHHOH XHMHH fia.1aTOHCen.1aK 

123. MeJ~QyHapo.uHaSI Kou¢epeHUHSI no ¢ H3HKe fepMaHHSI, 10 - 14 CeHTSI6pSI 4 
MHOro3apSUIHbiX HOHOB fHCCeH 

124. IX MeQyuapO.IlHhiH CHMno3HYM fepMaHHSI, 10 - 1 5 CeHTSI6pSI 10 
no CnHHOBOH ¢H3HKe BbiCOKHX 3Hepr HH fiOHH 

125. Me.llt.llyHapo.usaSI mKo.1a no KalleCTseHHhiM Vi Ta.1HSI, 10 CeHTS16pSI- 2 
acneKTaM H npH.10JKeHHSIM He.1HHeHHbiX TpHeCT 5 OKTS16pSI 
ypaBHeHHH 

126. lliKOila no TeOpHH CHJibHOKOppe.1HpOBaH- ilOJihWa, 15 - 21 ceuu:6pi1 
HbiX CHCTeM Il.lHpK 

127. XXVI Me.llt.llyHapo.uHaSI mKoJia no ¢ uauKe lOrOC..1aBHSI, 15 - 22 CeHTS16pS1 
3JieMeHTapHb1X llaCTHU Tporup 

128. Pa6o11ee cosemauue no ueiiTpOHHOH <l>HH.1SimlHSI, 16 - 20 CeHTS16pSI 2 
.uu¢paKUHH "C<l>ViHKC-90" 0TaHHeMH 

129. III Kou¢epeuuu11 "MuKpoaua.1H3 CCCP, 17 - 19 CeHTSI6pSI 
Ha HOHHbiX nyliKaX" CyMbl 

130. IX MeJK.uyHapo.uHaSI KOH¢epeHUHII <l>paHUHSI, 1 7 - 21 CeHTSI6pSI 
no TeKCTypaM MaTepHaJIOB ABHHbOH 

131. MeJK.uyuapo.uuaSI Kou¢epeHUHSJ 6o.1rapuS1, 17 - 21 ceHTSI6pS1 
"TeXH0.10fHII H TeXHHKa MOpeH Bapua .. 
H OKCaHOB 

132. illK0.1a-CeMHHap "Ton0.10fH4CCKHe TCOpHH CCCP, 17 - 24 CCHTS16pS1 5 . nOJISI H TO'IHbiC peweHHSI 8 06WCH TeOpHH KpacuoSipcK 
OTHOCHTe.1bHOCTH" 

133. MeJK.uyuapo.uHaSI wKoJia no ¢uaHKe 6o.1rapuS1, 21 - 29 CeHTS16pSI 3 
KOH.!leHCHpOBaHHOrO COCTOSIHHSI ("HOBble BapHa 
npo6.neMbl 8 ¢H3HKC 3.1eKTpOHHbiX 
MaTepHanos") 

134. Pa6o11ee cosemaHHe no ¢H3HKe Tay-.1enToHa <l>paHUHSI, 24 - 27 CCHTSI6pSI 2 
Opce 

135. MeJK.uyHapo.usaSI Kou¢epeHUHSI no HOHHOH 6oJirapHSI, 24 - 28 CCHTS16p.11 2 
HM[JJiaHTaUHH EJieHHTe 

136. CosemaHHe "<l>H3HKa ua YHK" CCCP, 25 - 28 ceHTS16pSI 21 
ilpOTBHHO 

137. MeJK.uyuapo.uuaSI Kou¢epeHUHSI no MeTo~aM BeurpHSI, 25 - 28 CCHTS16p.11 
Moure-KapJio s paclleTax nepeuoca • 6y.uanemT 
HeHTpOHOB H ¢oTOHOB 

138. Cosemauue no SUICPHhiM peaKUHSIM CCCP, 28 CCHTS16pS1 - 2 
TamKeHT 2 OKTS16p.ll 

139. CuMn03HYM no HCno.1b30BaHHIO !OJKHaSI KopeSI, 25 clHTS16p.11 - 2 
PMHo¢apMnpenapaTOB Cey.1 3 OKT.116p.11 

140. CHMnoauyM "feorpa¢ulleCKHe csoucTBa CCCP, 1 - 6 OKTS16pSI 2 
semecrsa suyTpeuuero CTpoeHHSI 3eM.1H" Maxa11Ka.1a 

141. MeJK.uyHapo.uHaSJ IDK0.1a no cTpyKType 4exo-C10BaKHSI, 1 - 5 OKTS16pSI 
6HOMaK pOM0,1CK y ,1 CTapaSI Jlecua 

142. lliKOJia-KOH¢epeHUHSI M0,10~biX ylleHbiX CCCP, 1 - 7 OKTS16pS1 2 
"<l>H3HKa aTOMHOI'O Sl;lpa H 3JieMeHTapHb1X YJKropo~ 
llaCTHU. TeopHSI H 3KcnepHMeHT" 

143. MeJK.uyHapo.uHaSI wKoJia CCCP, 1 - 7 OKTSI6pSI 2 
"HeJIHHeHHOCTb H xaoc" TawKeHT 

144. V CosemaHHe no KorepeHTHOMY CCCP, 2 - 8 OKTSI6pS1 2 
B3aHMO.IleHCTBHIO H3JiylleHHSI C BeWCCTBOM A.1ymTa 
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N2 HauMeHoBaHHe MeeT BpeMSI KoJIH'IeCTBO 
n/n npoBe~eHHSI npoBe~eHHSI y'laCTHHKOB 

145. XII CoBem.aHue no ycKopHTeJISIM CCC, 3 - 5 OKTS16pS1 62 
3apSI.lKeHHhlX 'laCTHU. MocKBa 

146. Pa6o'lee coBem.aHHe no 6oJibmOMY repMaHHSI, 4 - 9 OKTS16pS1 1 
~pOHHOMY KaJIOpHMeTpy AxeH 

147. Me~yHapo~HaSI mKoJia EOJira pHSI, 7 - 11 OKT.S16pS1 3 
"MHKp06HaJibHhlH CHHTe3 BapHa 
6HOJIOrH'IeCKH aKTHBHhlX BeW.eCTB" 

148. CeMHHap l1KCI>A no nepcneKTHBaM CCCP, 8 - 13 OKTSI6pS1 16 . 

pa3BHTHSI cPH3HKH BhlCOKHX :meprHH llpOTBHHO 
149. Me~yHapo~HhlH cuMn03HYM no Teopuu repMaHHSI, 8 - 12 OKTS16pS1 1 

3JieMeHTa pHhlX 'laCTHIJ. roce 
150. Me~yHapo~HhlH cuMn03HYM KuTaii, 8- 12 OKTS16p.Sl 2 

no cPH3HKe TSI.lKeJihlX HOHOB JlaH .lKOY 
151. iliKOJia no aBTOMaTH3aU.HH HCCJie~OBaHHH CCCP, 8 - 13 OKTS16pS1 3 

B ~epHOH cPH3HKe H aCTPOcPH3HKe Y.ll<rop<J~ 
152. EBponeiicKoe coBem.aHue no U.HKJIOTpoHaM Cl>paHIJ.HSI, 10- 12 OKTS16pSI 3 . 

KaH 
153. Me~yHapo~HaSI mKoJia CCC P, 13- 20 OKTS16pS1 2 

no 3JieMeHTa pHOMY T6HJIHCH 
MaCC-CneKTpOMeTpH'IeCKOMY aHaJIH3Y 

154. Me~yHapo~HhlH CHMn03HYM Cili 
' 

14 - 19 OKTS16pS1 
no cneKTpOCKOnHH raMMa-.[ly'leH AcHJioMap 

155. CuMno3HYM no ~eTeKTopaM ll:JISI cBepxnpo- CiliA , 15- 18 OKTS16pSI 5 
BOll:SIW.ero cynepKoJIJia~epa Cl>opT YopT 

156. VII XHMH'IeCKHH cuMn03HYM CCCP, 15 - 20 OKTS16pS1 
Kues 

157. Me~yHa po~HaSI KOH¢epeHU.HSI "AHOMaJib- CiliA , 2:2-- 24 OKTS16pS1 
Hhle ~epHhle 3cPcPeKThl B TBepll:hlX TeJiaX" llpo o 

158. Me~yHapo.c~HaSI KOH¢epeHU.HSI "50 JieT CiliA , 22 - 23 OKTSI6pS1 
TpaHCypaHOBhlM 3JieMeHTaM" XbiOCTOH 

159. XI CoBem.aHue Me~yHapo~Hoii KoJIJia6opa- 51nOHHSI, 22 - 26 OKTS16pS1 1 
U.HH no HOBhlM HCTO'IHHKaM HeHTpOHOB l16apaKH 

160. Me~yHa po~HaSI KoH¢epeHU.HSI qexo-CJIOBaKHSI, 22 - 26 OKTS16pS1 10 
"CTpyKTypa a~pOHOB-90" CMoJieHuu.e 

161. XIV EBponeiicKaSI KOH¢epeHU.HSI qexo-CJIOBaKHSI, 22- 26 OKTS16pS1 9 
no ~epHOH cPH3HKe EpaTHCJiaBa 

162. Hay'IHO-TexHH'IeCKHH ceMHHap CCCP, 23 - 26 OKTS16pS1 2 
"llepcneKTHBHhle BaKyyMHhle Coli 
TexHoJioruqecKue npou.ecchl, 
o6opyll:OBaHHe H 3JieMeHTHaSI 6a3a 
MHK p03JieKTpOHHKH" 

163. KoH¢epeHU.HSI no npuMeHeHHIO 3¢¢eKTa Ky6a, 29 OKTS16pS1 - 1 
Mecc6appa raBaHa 2 HOS16pS1 

164. III OceHHSISI mKoJia no MaTeMaTH'IecKoii J1TaJIHSI, 29 OKTSI6pS1 -
3KOJIOrHH TpuecT 16 HOS16pS1 

165. CoBem.aaue KOJIJia6opau.uu CiliA, 29 OKTS16pS1 -
"CoJieHOJmaJibHhlH ~eTeKTOp" CaHTa Kpyc 13 HOS16pS1 

166. Me~yHapo.c~HhlH CHMn03HYM BbeTHaM, 29 OKTS16pS1 - 3 
no npHpo~e H CBOHCTBaM XaHoii 31 OKTS16pS1 
BhlCOKOTeMnepaTypHhlX CBepxnpOBO~HHKOB 

167. 3ac~aHue KoMHTeTa repMaHHSI, 3 - 11 HOS16pS1 1 
no ~epHoii ¢u3HKe E<l>O .. )],apMmTall:T 

168. XIX Me~yaapo~HhlH cuMn03HYM 51nOHHSI, 5 - 8 HOS16pSI 
no OXJIMHTeJibHhlM KOJibU.aM ToKHO 
H HX npHMeHeHHIO 
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N~ HaaMeHosaHae MecTo BpeMH KoJIH'IeCTBO 
n/n npose;:u!HHH npose):leHHH y'laCTHHKOB 

169. KoH<PepeHU.HH "KpeMHHn-90" lJexo-CJIOBaKHH, 5-9 HOH6pSI 
PoJKHOB 

170. CosemaHHe 3KcnepTOB fepMaHHSI, 6 - 11 HOSI6pSI 
no COTPYJ:~HH'IecTBy c Ol15B1 Eep;IHH 

171. lJ.epeMOHHH 3aBepWeHHH CTa..:IHH fepMaHHSI, 7- 9 HOH6p51 
coopyJKeHHH ycKopaTe..1SI HERA faM6ypr 

172. Cose-rcKo-!I>HHCKHH CHMn03HYM CCCP, 13- 15 HOSI6pSI 
"KOMDJieKCHble CHCTeMbl MocK sa 
3BTOMaTH3HpOBaHHOH o6paOOTKH ,AaHHbiX" 

173. CeMHHap "TipaMeHeHHe CCCP, 20 - 23 HOSI6pH 
MaWHHHOH rpa!I>HKH B MO.Qe..1HpOBaHHH TieH3a 
H OOY'I3101IlHX CHCTeMax" 

174. Kou<PepeHU.HSI no !l>yH.QaMeHTaJibHbiM CCCP, . 26 - 29 HOH6pSI 40 
B3aHMO.QeHCTBHHM 3JieMeHTapHb1X 'laCTHU. MocKsa 

175. III Me~yHapo.nHaH Kou<t>epeuu.aH CCCP, 2 6- 30 HOH6pH 4 
"TiporpaMMHoe o6ecnet.~euue 3BM" Tsepb 

176. Pa6ot.~ee cosemaHHe YfTaJIHSI, 26 HOH6pSI-
no BbiCOKOTeMnepaTypHOH CBepxnpOBO..:IH- TpuecT 14 .QeKa6pH 
MOCTH H CMeJKHbiM o6.naCTHM 

177. Me~yHapo.QHaH KOH<PepeHUHSI fepMaHHSI, 27 - 28 HOSI6pS1 
"AnnapaTypa H cacTeMbl VME" ManHu 

178. Cosemauae no He..1HHeHHbiM SIB.1eHHHM <l>paHU.HH, 30 HOSI6pSI - 3 
MouneJibe 4 .QeKa6pH 

179. I Me~yuapo..:~uaH wKo.1a YfT3.1HH, 3- 14 .QeKa6pH 
no aHaJIH3Y KOMnbiOTepHbiX CHCTeM TpHecT 
A ynpaBJieHHIO 

180. CosemaHHe no acneKTaM Ee..1brHSI, 6 - 8 .QeKa6pSI 2 
HeJIHHeHHOH .QHHaMHKH BpiOCCeJib 

181. IV Cosemauue "AsTOHOHH3aUHOHHble CCCP, 11 - 13 .QeKa6pSI 2 
HBJieHHSI B aTOMaX" MocK sa 

' 
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06~EMHCTMTYTCKME 
cnYlK6bl 



OT~ERPA~MAQMOHHOA 
BE30TIACHOCTM M PA~MAQI10HHhiX MCCRE~OBAHMA 

CoTpyllHHKH OTJle.na a 1990 ro.lly KOHTp o.lupo

sanu ypoBHH HOHH3HPYJOW:HX HJ.lYlleHHH, co.:xep

JKaHHe pa)lHOHYKJIHllOB B OKpyJKaJOW:eH _cpe)le, 

HOpMbl H npaBHJia paOOrbl C HCTOI.IHHKaMH HOHH3H

py10W:HX H3JiylleHHH, BbiDOJIHHJIH TaKJKe p sm Ha

Y'IHO-MeTOllH'IeCKHX pa6oT. -

Paoua~uoHHblu ICOHmpoJLb ocymecTB.1 SL1CH Ha 

CJie)lyiOW:HX smepHO-<t>H3HlleCKHX ycTaHOBKaX 

OH.siH: 

- HMnyJI&CHOM peaKTope HEP-30 npu cpe.u

HeH MOW:HOCTH 10 KBT; 

- HMDYJibCHOM peaKTope HEP-2 co c pellHeli 

MOIIlHOCTbiO )lO 2 MBT; 

- CHHXpo¢a30TpoHe B peiKHMe yCKOpeHHSI 

npOTOHOB H peJJSITHBHCTCKHX smep C :mepr HeH )lO 

HeCKOJibKHX r3B/ HYK.lOH; 

- <t>aJClTpoHe B peJKHMe yCKOpeHHSI H BbiBOJla 

ny1.1Ka nporoHOB c 3Heprueli llO 660 M3B; 

- U.HKJIOTpoHax Y-200 H Y-400 a peiKHMax 

yCKOpeHHSI H BbiBOJla HOHOB C 3HeprH.9 MH )lO 

20 M3B/ HYK.lOH; 

- MHKpoTpoHe MT -25 Ha 3HeprHJO 3JieKTpo

HOB 25 M3B ; 

; CHJibHOTOI.IHbiX yCKOpHTe,lSIX 3JieKTpoHOB 

Ha 3Heprnu OT HeCKO.lbKHX K3B JlO 16 M3B; 

- JlpyrHX HCTOI.IHHKaX HOHH3Hpy10W:HX H3,1y

'leHHH. 

HTorn KOHTPQ.lSI pa,.1,uau.uoHHOH o6cTaHOBKH H 

HHllHBHllYaJibHbiX Jl03 BHemHei'O OOJiylleHH.9 nep

COHaJia B 30HaX pa)lHaU,HOHHOI'O B03JleHCTBHSI DO

Ka3aJIH, 'ITO I'OllOBOH yposeHb 06JiylleHHSI nepco

HaJia H HaCeJJeHH.9 He npeBbiCHJI HH npe)leJJbHO )lO

nyCTHMbiX ll03, HH npe)leJJOB )l03. K KOH U.Y 1990 

I'O)la Ha HH,riHBHJlYaJibHOM Jl03HMeTpHlleCKOM KOHT

pOJie a OH.SIH cocTOSIJIO 2565 ~.~e.noseK, H3 HHX 186 

COTPYllHHKOB, npHKOMaH,r~uposaHHbiX K OH.SIH H3 

CTOpOHHHX opraHH3aU,HH. ro)lOBa.9 Jl03S o6.1ylle

HHSI y 98,6% COTPYllHHKOB, pa6oTaJOm:ux a Pa!lHa

U.HOHHo-spe)lHhlx yCJioBH.9X Tpy.ua, He npeBbiCHJia 

15 M3B (1 ,5 63p), liTO HHJKe perJiaMeHTHpoBaHHOH 

BeJJH'IHHbl • .Uo3a o6JiylleHHSI s oKpyJKaJOm:e li cpe)le 

OT smepHo-<t>uJHlleCKHx ycTaHOBOK HHCTHTyTa He 

npeshlmaeT B ropo)le Tpex npou,eHTOB OT n pupoJl

HOH ll03bl pa)luau,uu; pa.uuoaKTHBHOCTb s u emHeli 

cpe)lhl B paH:oHe pacno.lOJKeHH.9 OH.SIH no p e3y,lb

TaTaM KOHTpOJISI DOI.IBbl, paCTHTeJlbHOCTH H BO)lbl 

o6yCJIOBJieHa HaJIH'IHeM B HeH eCTeCTBeHHbiX pa

llHOaKTHBHbiX 3JieMeHTOB H npOllYKTOB rJI06a.lb

HbiX BbiDa)leHHH, Ha <t>oHe KOTOpbiX BK.la)l pa60Tbl 

yCTaHoBoK HHCTHTyTa B Jarpsr3HeHHOCTb oKpyJKa

JOm;eH: cpe.uhl He o6HapyJKeH. 

C ~eJLbiO pa38UmUR U C08epweHCm808QHUil 
CpeiJcmB paOUQ~UOHHOZO ICOHmpOJLR MOJlepHH3HpO-
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BaHa aBTOMaTH3HpOBaHHaSI CHCTeMa pa)lHaU,HOH

HOI'O KOHTPQJ'l.9 <ACPK> <t>aJoTpoHa c JaMeHoli qac

TH yCTapeBWHX 6JIOKOB :MeKTpOHHKH Ha COBpe

MeHHble H 3aMeHOH MHKpOMaWHHbl Ha nepCOHaJib

HbiH KOMDbiOTep "Dpaseu,-16" B BepxHeM ypOBHe 

ACPK. 

PaJBHTa nporpaMMa pa6oThl ACPK Ha HEP-30 

C l.J,eJlbiO DOllKJIIOlleHH.9 )lODOJIHHTeJibHhiX )laT'IH-

• KOB Jl-1.9 KOHTp0.1.9 MOW:HOCTeH Jl03 raMMa-H3Jiyqe

. HHSI H HeHTpoHOB B 3aJie peaKTOpa H )laT'IHKOB KOH

TPQJ1.9 6eTa-aKTHBHoro raJa B KacceTax JOHbl peaK

Tapa. Pa3pa6oTaHa · no)lnporpaMMa nepe)la'IH 

HH<t>OpMaU,HH 0 npeBbiWeHHH ycTaHOBJieHHbiX DO

porOB a KaHa.lax KOHTPOJI.9 pa)luoaKTHBHbiX a3po-

30JieH H ra30B B CHCTeMaX ynpasJieHHSI 3aW:HTbl pe

aKTOpa. 

CoJ.uau H anpo6uposaH nporpaMMHbiH naKeT 

AJISI Cl.IHTbiBaHHSI DOKa3aHHH C TepMOJIIOMHHeCU,eH

THbiX )leTeKTOpOB (T Jl,U) H Bbll.IHCJieHH.9 )l03 H3Jiy

lleHHSI Ha HX OCHOBefl/. 

PaJpa6oTaH u oT.laJKeH naKeT npHKJia)lHhlx 

nporpaMM )l)ISI pa60Thl C 6a30H )laHHhiX HHllHB~
a.lbHOrO ll03HMeTpHllecKoro KOHTPOJIH <H.UK> I I. 
B npaKTHKY H3MepeuuH: BHeJlpeua HH3Ko<t>ouosaSI 

yCTaHOBKa Ha OCHOBe yrJiepO)lCO)lepJKam;erO )leTeK

TOpa AJISI perHCTpaU,HH a)lpOHOB BhiCOKOH 3HeprHH, 

!PJIJOeHC KOTOpbiX COH3MepHM C )lOnyCTHMOH BeJJH

l.IHHOH. 

B o6.Jzacmu paoua~uoHHblX uccJLeOooaHuu Ja

sepmeHhl pa6oThl no cpasHeHHIO cpe)lCTB H.UK yc

KOPHTeJJbHbiX u,euTpos <OH.siH, H<I>B3, U.EPH). 
DoKaJaHHSI HHllHBHllYaJibHbiX ll03HMeTpos OH.siH 

B 60JibillHHCTBe no.'leH, B KOTOpbiX npOBO)lHJIHCb 

cpasueHHH, xopomo corJiacyJOTC.9 co 3Ha'leHH.IlMH 

.ll03 o6.ny1.1eHHS1 B 3TH X noJI.11x131• llo)lBe)leHhl u'i'oru 

HCCJie)lOBaHHH OllHOH H3 MO)leJieH aJI&6e)lO)l03H

MeTpa B nO.'lSIX H3JIYlleHHSI smepHO-<t>H3H'IeCKHX 

ycTaHOBOK OH.sll1 H aMnyJiuposaHHbiX HCTO'IHH

Kos141. CoJ.naHhl onopHhle noJISI ua ocuose KaJIH

<t>opHHSI-252 B nO.'lH3THJieHOBbiX 3aMeAJIHTeJ1.9X, B 

pacceHHHOM DOJie H3.1YlleHHSI <t>aJOTpOHa H Ha rryq

Ke NC! 12 l1EP-2, npe.nHaJHa'leHHhle JlJISI rpa)lyH

posKH H yCTaHOB,leHHSI Jl03HMeTpHlleCKHX xapaK

TepHCTHK Cpe..lCTB pa.uuau,HOHHOro KOHTPOJISI. no)l

rOTOB.leHhl peKOMeH)laU,HH nO 3aW:HTe 

HYK.lOTpoHa. no.use,.leHbl HeKOTOpble HTOrH Bhl

nO.lHeHHSI COTPYllHHKaMH OTJle.'la TeMhl "PaJBHTHe 

H COBepmeHCTBOBaHHe cpe.z:ICTB H MeTO.llOB pa)lHa

U,HOHHOfO KOHTPOJISI, 6a3hl MeTpoJioruqecKoro 

o6ecnelleHHSI )l03HMeTpHlleCKHX H3MepeHHH; HC

CJie.JOBaHHSI pa.uHaU,HOHHOH 06CTaHOBKH Ha JleHCT

BYIOW:HX , npoeKTHpyeMhlx H BBOllHMhiX smepHo

<t>uJHlleCKHx ycTaHOBKax Ol1.Sil1 "I Sl. 
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OIThlTHOEITPOH3BO~CTBO 

OH5/H, 

B 1990 roAy KOJIJleKTHB U,exa onhiTHoro npo

H3BOACTBa KOHU.eHTpHpOBaJI CBOH yCHJIHSI Ha Bbl

nycKe npOAYKU.HH AJI.SI U.HKJIOTpoua Y -400M <Jia-

6opaTopu.SI S~Aepuhlx peaKu.uu) u caepxnpoaoASI- • 

~ero YCKOpHTfnSI - HyKJIOTpOHa (na6opaTOpHS1 

BhiCOKHX 3HeprHH). 

JLnSI yCKOpHTfnSI Y -400M 6w10 H3roTOBJieHO B 

o6~eH CJIO:lKHOCTH 60Jiee 20 HaHMeHOBaHHH pa3-

JIHIJHbiX y3JIOB, a TOM 'IHCJie KapKachl AYaHTOB, 

KOpnyca KOppeKTHpyiO~HX KaTymeK, 3aKopa'IH-

3. FoJIOGaliUIC B. T. u iJp. - HC/JB3 OPH, 90-98, 
llpomeuHo, 1990. 

4. Nikodemova D. et al.- Jad.en.,1990,36,p.2,58. 
5. Ko.MOiiiCOO M.M.- OH5/H, P/6-89-539, ,l(y6Ha, 

1989. 

BaiO~He II.ilaCTHHhl, H3MepHTeJIH HanpSI:lKeHH.II Ha 

AyaHTa X, npo6HHKH TOKOBhle H BHyTpeHHeH ~Har
HOCTHKH,. DJiaKHpOBKH KaMep H ~yaHTOB, ~eTaJIH 

BOAOOXJia~eHHSI H ~p. 

B OJiee 32 uauMeuoaauuu yaJioa 6b1Jlo uaroToa

Jieuo AJISI HYKJIOTpOHa. npoCTOe nepe'IHCJieHHe no

Ka3biBa eT, KaKue ycHJIHSI KOJIJleKTHB IJ,exa onhiT

uoro DpOH3~0~CTBa npHJIO:lKHJI AJISI npOH3BO~CTBa 

3THX TeXHOJIOrH'leCKH CJIO:lKHbiX H3AfnHH B O'leHb 

KOPOTKHe cpoKH. BbiJIH H3roToBJieHhl KpuocTaThl c 

B Uexe OObiTHOI'O npoH3BOACTBa 3aKOH'IeH MOHTalK nepBOH napTHH KOOphH aTHblX WIOCKOCTeH H3 ApeHIPoBblX Tpy6 )UIII MIOOHHOI'O 

cneKTpoMeTpa, KOTOpbiH 6yAeT HCnOJib30BaH s cosMeCTHOM OIUIH- UEPH 3KcnepHMeHTe NA-47 
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BaKyyMHblMH KaMepaMH, 3a.UBH.)KKH 6hlCTpOJleHCT

BYlO~He H mu6ephl, CTaHUHH Ha6mo.ueHHSI , UH

JIHJmpbl <l>ap<Ule.ll, a30THble 3KpaHbl ,!l.'ISI re.'I HeBbiX 

Tpy6onpOBOJlOB, CeKUHH BBOJla nyllKa, H3MepH

TeJibHble nepHOJlbl, .)KeJie3Hble SlpMa MarHHTOB C 

pacmupeHHOH: annepTypoH: H T • .u. KpoMe Toro , c.ue

JiaH UeJihlH PS!Jl npucnoco6.'1eHHH: H mTaMnos ;L1SI 

H3l'OTOBJieHHSI y3JIOB H ;JeT<L1eH yCKOpHTe,1.11. 

Ll..n.11 Jla6opaTOpHH SIJlepHbiX npo6.1eM 6 hl.1H 

BblfiOJIHeHbl pa60Tbl no npOH3BOJlCTBY CBepx npo

BO)lSI~ero MarHHTa .LlU -1, cneKTpOMeTpHlleCKOro 

MarHHTa yCTaHOBKH "HenTyH", MarHHTHOH CHCTe

Mbl ycKopHTeJISI Y -11511, MarHHTon poso;la y cTa

HOBKH MAPC H PS!Jl Jlpyrux 3aKa30B. Tipo.uo.u<a

JIHCb paOOrhl no H3roToBJieHHIO y3.10B no.UBH.)KHOro 

OTpa.)KaTeJISI 116P-2 ;lJISI Jla6opaTOpHH HeHTpOH

HOH <1>H3HKH H OTJI<UlKa ycTaHosoK AMCT .Ll-1 .11 Jla-

6opaTopuu BblllHCJIHTeJibHOH TeXHHKH H aBTOMa

TH3aUHH. 6oJiee 100 3aKa30B Bbln0,1HeHO .1.1.11 fiO.l

pa3;leJieHHH H opraHH3aUHH, o6CJiy.)KHBaiOWHX 

• 
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.1a6opaTopuu 11HCTHTyTa, - Or3, AXO, PCY, 

MCll-9, OPC H .lP· 

.Ll.1SI ,1a6opaTOpHH Q(h,e)lHHeHHOrO HHCTHTyTa 

S~..:J:epHhlx ucc.1e.uosaHHH H COTPYJlHHllaiOmux c HH

MH opraHH3aUHH BhlnymeHO 60JibWOe K0,1HlleCTBO 

pMH03.1eKTpOHHOH npOJlYKUHH, B TOM llHCJie OK0-

,10 1000 nellaTHbiX n ; IaT, 6oJiee 1500 3JieMeHTOB 

KOHCTPYKTHBa s CTaH.IlapTe KAMAK, 570 pa3JIHll

HbiX HCTO'IHHKOB nHTaHHSI, OKOJIO 100 KpeHTOB C 

HCTO'IHHKaMH nHTaHHSI, 2200 6JIOKOB B CTaH.IlapTe 

KAMAK H OKOJIO 700 n.1aT c MOHTa.)KeM. B To .)Ke 

speMSI npaKTHlleCKH He seJIHCb pa6oThl no ocsoe

HHIO H3;le.1HH B HOBblX CTaH.IlapTaX SIJlepHOH 3JieKT

pOHHKH. 

Pe3KO CHH3HJIOCb KOJIHlleCTBO H3roTaBJIHBae

MblX npoB0.,10'1HblX ,aeTeKTOpOB, B pe3yJibTaTe llero 

He fi0.,1HOCTbiO HCfiOJib3YlOTCSI npOH3BO)lCTBeHHble 

MOWHOCTH, npe,!lHa3HalleHHble )lJISI TaKOrQ po,n:a H3-

.Ue.1HH. B TelleHHe rolla 6blJio H3roTOBJieHo JIHWb 16 
6o.,'lbWHX nponOpUHOHaJibHblX KaMep • 

• 



• 
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H3,11;ATEJibCKH.A OT,lJ;EJI 

B 1990 I'OAY u;maTeJibCKHH OTAe.n OlUB1 Bhmy
CTHJI B CBeT 636 HaHMeHOBaHHH C006m;eHHH U npe
npHHTOB Olf.S!J1. lfaAaHo 246 CJiy.)Ke6HhiX MaTepu

a.n:os. 
BhllllJIH ua neqaTH 16 c6opHHKOB TPYAOB. paa

JIHqHhiX KOH<t>epeHD;HH, WKOJI H COBem;aHHH, opra
HH30BaHHhiX Olf5Ilf. CpeAH HHx: TpyAhl M e.)f(Ay
HapoAHOH KOH<t>epeHD;HH no H36paHHhiM BOnpOCaM 
CTPYKTYPhl Sl,ll;pa, Me.)f(AyHapoAHOH wKOJihi-CeMH
Hapa no <t>uaHKe T:sJ:.)KeJihiX HOHOB, XI Pa6oqero co

sew;auuSI no ueH:TpHHHOMY AeTeKTopy lf<I>B3 -
OliiSIH, II CeMHHapa "fpaBHTan;HOHHaSI 3ueprHSI H 
rpaBHTan;HOHHhle BOJIHhl", Pa6oqero cosew;auuSI 

no HCCJieAOBaHHIO MexaHH3Ma PMHan;HOHHO-HH
AYD;HpoBaHHoro MyTareHeaa H penapan;uu .II.HK. 

B cepHH 6pow10p "JleKD;HH AJISI MOJIOAhiX yqe
Hhlx" onyMHKOBaHhl JieKD;HH .Il..lf.KaaaKOBa "<l>H-
3HKa BHe cTaHAapTHoH: MOAe.nH", H.M.nJiaKBAhl 
"BhiCOKOTeMnepaTypHhle CBepxnpOBOAHHKH", 
B.H.nepsywHHa "ATOMhl u MPOHhl s Ka.n:u6po
soqHhlx TeOpHSIX". 

B 1990 r. H;maHo 7 c6opHHKOB "KpaTKHX coo6-
w;eHHH OliiSilf", B KOTOphlx ony6JIHKOBaHo 37 cTa
Te:H, COAep.)KaiD;HX OpHrHHaJihHhle Hayquhle, Hayq
HO-TeXHHqeCKHe, MeTOAHqeCKHe H npHKJiaAHhle 

peayJI~TaThl. 

npOAOJI.)KaJICSI BhlnyCK HH<I>OpMaD;HOHHOrO 

6IOJIJiereHSI "HosocTH Olf5Ilf", KOTOphiH npuo6pe
TaeT BCe 60JihillYIO nonyJISipHOCTb B Kpyrax Hayq
HOH o6w;ecTBeHHOCTH. 

B peJJ;aKD;HH .)KypHa.n:os, Ha paJJiuqHhle KOH<t>e
peHD;HH, CHMn03HYMhl, COBem;aHHSI H WKOJihl , npo

BOAHBWHeCSI KaK B CTpaHax-yqaCTHHD;aX, TaK H B 
Apymx CTpaHax, H3AaTe.nhCKHM OTAeJIOM 6h1Jlo ua
npasJieHo 1156 CTaTeH H AOKJIMOB, COAep.)KaiD;HX 
peayJihTaThl pa6oT yqeHhiX .Il.y6ubl. CTaThH co

TPYAHHKOB Olf5Ilf nyMHKOBaJIHCh B TaKHX .)Kyp-

HaJiaX, KaK ")l(ypua.n: 3KCnepHMeHTaJihHOH H TeO
peTHqeCKOH <I>H3HKH", "TeopeTHqecKaSI H MaTeMa
THqecKaSI <I>H3HKa", "npu60phl H TeXHHKa 3KCne
pHMeHTa", "5JAepHaSI <I>H3HKa", "<l>H3HKa 3JieMeH
TapHhiX qaCTHD; H aTOMHOrO Sl,ll;pa", 
"CsepxnpOBOAHMOCTh: <I>H3HKa, XHMHSI, TeXHH
Ka", "Journal of Physics", "Physics Letters", 
"Zeitschrift fur Physik", "Nuclear Physics", 
"Nuclear Instruments and Methods", 

"Europhysics Letters" HAP· 
B 44 cTpauhl MHpa pacchiJia.n:Hch ny6JIHKa

u;uu .Il.y6uhl. B 1990 rOAY B cnucKe paCChiJIKH 
ny6JiuKau;uH: OliiSIH nOSIBHJIOCh 20 HOBhiX aApecos. 
• B uayqHo-TexuuqecKyiO 6u6JIHOTeKy 06heAH
ueuHoro HHCTHTyTa B 1990 r. nOCTynHJIO B nOpSI,ll;
Ke 06MeHa 9527 ny6JIHKall;HH H3 44 CTpaH, B TOM 
quCJie 2021 - H3 U:EPHa. B nopSI,ll;Ke o6Meua .)Ke B 
HTB 6ecnJiaTuo nocTynaeT ·130 HaHMeHoBaHHH 
uayqHhiX .)Kypua.n:os H3 22 cTpau. 

OnepaTHBHOMY HH<t>opMuposaHHIO qHTaTe.neH: 
HayqHo-TeXHHqeCKOH 6H6JIHOTeKH 0 HOBbiX nO
CTynJieHH:sJ:X CJiy.)KaT BhlnyCKaeMhle H3AaTeJihCKHM 
OTAeJIOM 3Kcnpecc-6IOJIJieTeHH HTB H naTeHTHOro 
OTAe.na. YsBAeJI cseT TpaAHU:HOHHhiH e.)KerOAHhiH 
"Bu6Jiuorpa<t>uqecKHH yKaaaTe.nh pa6oT COTPYA
HHKOB OliiSIH aa 1989 r." H "0TqeT o AeSITeJihHOCTH 
Olf5Ilf a a 1989 r.". lf:maH c6opHHK "OTKphiTHSI 

H uao6peTeHHSI COTPYAHHKOB Olf5Ilf aa 1987-
1988 rr.". 

lf3AaTeJihCKHM OTAeJIOM BhlnOJIHSIJIHCh MHOI'O
quCJieHHhle 3aKa3hl Jia6opaTOpHH Ha KCepOKOnHpO
BaHHe • 

.Il.JISI o6pa60TKH 3KCnepHMeHTaJihHOH HH<t>op
Mall;HH H Apymx u;e.neH: OTneqaTaHo CBhlme 300 Thi
CSiq pa3JIHqHhiX 6JiaHKOB. 

BhlnOJIHeuo 6oJiee 3 ThiCSiq aaKaaos Ha nepe

nJieTHhle pa6oThl. 

HAYqHQ-TEXHJiqECKA~BHBJIHOTEKA 

B 1990 I"OAY quCJio quTaTe.neH: HayqHo-TexHH
qecKoH: 6H6JIHOTeKH 06heAHHeHHOI'O HHCTHTy Ta H 
ee <t>HJiua.n:os cocTaBHJIO 5585 qe.noseK. KoJiuqecT
so BbiAaHHOH 3a I'OA JIHTepaTyphl H npOCMOTpeH
HhiX Ha BhiCTaBKaX HOBhiX nOCTynJieHHH COCTaBHJIO 
OKQ/10 245 TbiC:sJ:q 3K3eMITJIS1pOB. no 3aSIBKaM qe:Ta

TeJieH noJiyqeHO no Me.)K6H6JIHOTeqHOMY a6oHe
MeHTY (MBA> 1879 HaHMeuosaHHH. BhlnOJIHeHo 
6oJiee 7 50 3aSIBOK, nOCTYDHBWHX H3 6H6JIHOTeK 
CoseTcKoro Co10aa. 
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no BCeM HCTOqHHKaM KOMITJieKTOBaHHSI (no
KynKa, nOAnHCKa, KHHI'006MeH) B 1990 I'OAY no
CTynHJIO 6oJiee 15 ThiCSiq 3K3eMITJIS1pOB KHHr, npe
npHHTOB, nepHOAHqeCKHX H3AaHHH, B TOM quCJie 
9400 - Ha HHOCTpaHHhiX Sl3hiKaX. npOAOJI.)KaJiaCh 

pa6oTa no oqucTKe <PoHAa OT ycTapesweH: JIHTepa
Typhl. 

Ha 1 SIHBapSI 1990 roAa 6u6JIHOTeqHhiH <t>oHA 
COCTaBHJI OKOJIO 413 ThiCSiq 3K3eMITJIS1pOB, H3 HHX 
6anee 170 ThiCSJq - ua HHOCTpaHHhiX Sl3hiKaX. 



Bee nocTynHBmHe H3~aHHSI csoespeMeHHO o6-
pa6aThiBaJIHCh H OTpa)KaJIHCh B IJ;eHTpaJihHOM Ka
TaJIOre H B KaTanorax cPHJIHaJIOB. KaTanorH nonoJI
HHJIHCh 17454 KapTOtiKaMH, TeMaTHtJeCKHe KapTO
TeKH 18943 KapTOt~KaMH. KapToTeKa 
ny6JIHKaiJ;HH coTpy~HHKOB HHCTHTyTa nonoJIHH
Jiach 2943 KapTO'IKaMH. 

llo~rOTOBJieH K netiaTH C HCllOJih30BaHHeM 
nepCOHa.JlhHOH 3BM "YKa3aTeJih pa6oT COTpy~HH
KOB OJUIM 3a 1989 ro~". 

E)KeHe~eJihHO BhlnycKaJIHCh 3Kcnpecc-6IOJIJie
TeHH "KHHrH", "llpenpHHThl", "CTaThH" (156 HO
MepOB), CO~ep)KaiiJ;He HHcPOpMaiJ;HIO 0 HOBhiX ny6-
JIHKaiJ;HSIX (231 07 HaHMeHOBaHHH). 

E)KeHe~eJihHO o6HOBJISIJIHCh BhiCTaBKH HOBhiX 
llOCTynJieHHH KHHr, npenpHHTOB, Ha KOTOphiX 6hi
JIO npe~CTaBJieHo 8719 HaHMeHoBaHHH. B HTE op
raHH30BaHo 7 TeMaTH'IeCKHX BhiCTaBOK. 

OEMEH H3JJ:AHI151Ml1 

Bcero 3a 1990 ro~ B HaytiHO-TexHHtiecKyiO 
6H6JIHOTeKy OH51H nocTynHJio B nopSI.AKe o6MeHa 
9527 ny6JIHKaiJ;HH H3 44 CTpaH, B TOM liHCJie H3 
I.I,EPHa- 2021. B nopSI.AKe ooMeHa B HTE 6ecnJiaT
HO llOCTynaiOT Hayt~Hhle )KypHaJihl H3 22 CTpaH 
(130 Ha3BaHHH). 

KoHKpeTHOe KOJIHtieCTBO nocTyn.aeHHH noKa-
3hiBaeT CJie~yiOm;aSI Ta6JIHu;a: 

HaHMeHoBaHHe llpenpHHThl )J(ypHaJihl KHHrH 
CTpaH 

CmpaHbl-y<tacmHUU,bl 0115/11 
EoJirapHR 1 4 1 
BeHrpHSI 43 4 2 
fJl:P 75 5 6 
Ky6a 1 
MHP 
lloJihma 
PyMhiHHSI 
CCCP 
IJexo-CJIOBaKHSI 
Bcero: 

71 
54 

1786 
16 

2046 

IIATEHTHbl~ OT ,[(EJI 

5 
5 

23 
10 
57 

2 
1 
2 

14 

3Aili,HTA H HCllOJib30BAHHE H30EPETEHH:A 

llOJiytieHO llOJIO)KHTeJihHhiX pemeHHH llO 3aSIBKaM 
Ha H306peTeHHR 
HcnOJih30BaHo H3o6peTeHHH 

HauMeHoBaHHe llpenpHHThl )J(ypHaJihl KHHrH 

CTpaH 

ppyzue cmpaHbl 
U MeXOyHapOOHble opzaltU3QU,UU 

AscTpaJIHSI 
ABCTPHR 
EenhrH 
Epa3HJIHSI 
BeJIHKo6puTaHHSI 
BeHecy3Jia 
fpeiJ;HR 

llaHHR 
3anMHhiH EepJIHH 
H3paHJib 
H~HSI 

H pJiaH.IJ.HSI· 
HcnaHHR 
HTaJIHSI 

KaHa~a 
KoJiyM6HSI 
MeKcHKa 
H~epJ1a~hl 

HopBerHSI 
llopTyr aJIHR 
CiliA 
TypU.HR 
<l>HHJ1RH.ll.HR 
<l>paHU.HSI 
<I>Pr 
lllseuu.apHR 
I.I,EPH 
liiBeU.HSI 
IOroCJI BHSI 
5JnOHHSI 
ApreHTHHa 
CHHranyp 
KopeSI 
KHTan 
IOAP 
Bcero: 

06m;ee KOJIH'IeCTBO: 

41 
39 
43 

196 
175 

2 
5 
9 
7 

27 
69 
23 
81 

466 

125 
14 
15 
32 
14 

3 
2124 

1 
91 

491 
663 
153 

2021 
37 

496 
2 
1 

7 
8 

7481 

9527 

3 
l 

5 

6 

1 

7 

3 

3 

1 
3 

2 

36 

93 

47 

2 

3 
1 

21 

18 

133 
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1990r. 1958-1990rr. 

34 1286 

7 583 
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PAIJ,MOHAJB13ATOPCKME flPEnJIO)!(EHI-151 

McnOJib30BaHo pau,uoH-a;maaTopcKHX npe.ll,10)I(eHHH 

3KOHOMH'IecKHH 3cPcPeKT OT HCll0./Ib30BaHHil H306peTeHHH 

H paU,HOHaJIH3aTOpCKHX npeAJIO)I(eHHH (Tbi.C.py6.) 

1990 r. 1958-1990 rr. 

170 14564 

39,6 3441,4 

<l>oTOBbiCTa8Ka pa6oT lO.TyMaHosa 8 Hal..IHOHil.llbHOM nonHTexHH'IeCKOM M)'Jee 8 Co<j>1111 . Ha CHHMKe : AHpeKTop K51.K51.3 5AH np<r 

!j>eCCOp H.BaHK08 OTKpbl8aeT <j>OT08biCTa8KY 
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AJJ.MMHMCTPATMBHO· 
X03HMCTBEHHAH 
JlEHTEnbHOCTb 
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• 

-~0-----------



KA.U:Pbl 

lluCJieHHOCTb coTPYllHHKOB 06heJ:xHHeHHoro 

HHCTHTyTa SI.QepHbiX HCCJie)lOBaHHH Ha 31 .lleKa6pS1 

1990 I"O)la COCTaBHJia 7159 llf.,10BeK. 

Pacnpe)leJieHue no KaTeropHSIM noKa3aHo B 

Ta6mu.J,e. 

B 06heJ:xHHeHHOM HHCTHTyTe SUiepHhlx u cc..1e

JlOBaHHH pa6oTaiOT 3 aKaJ:xeMHKa: A.M.Ea.muH, 

.U.Kum, E.M.floHTeKopso; 6 'L'IeHOB-KoppecnoH

.IleHTOB aKaJ:xeMHH HayK: B.fl • .ll..lKeJienos, 11.3sa

pa, M.f.Mell{epnos, P.M.A.Mup-KacuMos, 

IO.ll,.OraHeCBH, .U.B.WupKos; 3 JlOIJ.eHTa ; 185 
)lOKTOpoB HayK; 646 Ka~H.)laTOB HayK. 

B 1990 I"OJlY npHHSITO 700 lleJIOBeK: 

HayllHbiX pa6oTHHKOB 

- HH.lKeHepoB 

KaTeropuSI pa6oTHHKOB 

- 203 
94 

--

- TeXHHKOB,MaCTepOB 

H ,1a6opaHTOB 

- pa60llHX 

- ylleHHKOB 

- C.1y.lKall{HX 

- M.1a)lmero o6c.1y.lKHBaiOII{ero 

nepcoHa.1a 

56 
- 297 

21 
27 

2 
Yso..1eHo H3 OvHIH Ja 3TOT .lKe nepuo)l s CBSI3H 

C OKOHllaHHeM CpOKa pa60Tbl H nO .llpyrHM npH'lH

HaM 816 'le..1oBeK. B Te'leHue ro)la npucsoeHhl yqe

Hhle 3BaHHSI npoQ>eccopa 11 COTPYJlHHKaM, cTap

mero HayllHOro COTPY.IlHHKa - 17, MJia)lmero Hay'l

Horo coTpy.!lHHKa- 12. 
3all{HTHJIH Ka~H.)laTCKHe )lHCCepTaiJ,HH 31 CO

TPYJlHHK, noKTopcKue- 14. 

lJHCJieHHOCTb 

B J1a 6opaTOpHSIX B npOH3BO)lCTBeHHbiX Bcero 

H y npaB,1eHHH DOll pa3.lleJieHHSIX 

HayllHhle pa6oTHHKH 1367 

. 
HH.lKeHephl 1533 

TexHHKH, MacTepa u .1a6opaHThl 175 

Pa6o'lue 1760 

Y'leHHKH 8 

CJiy.lKall{ue 255 

MJla)lWHH 06CJiy.lKHBaiOII{HH 4 
nepCOHaJI 

HToro: 5102 

~UHAHCOBAR.U:ERTEflbHOCTb 

KoMHTeT floJIHOMOllHhiX OpeJ:xcTaBHTeJieii 

npaBHTeJibCTB rocy)lapcTB-'UieHOB OHRH .llJ1SI npo

Be)leHHSI HayllHO-HCCJie)lOBaTeJibCKHX pa60 T, Ka

nHTaJibHOro CTpOHTeJlbCTBa H JlpyrHX MeponpHSI

THH, cs.HJaHHbiX c .AeBTeJihHOCTbiO HHCTHTyTa, 

Ha 1990 ro)l aCCHrHOBaJI 50,5 MJIH.py6. <l>aKTHlle

CKHe paCXO)lbl 3a I"O)l COCTaBH.1H 50,5 MJIH.py6., 

148 

2 1369 

256 1789 

127 302 

1436 3196 

9 17 

165 420 

62 66 

2057 7159 

H.1H 100% nO OTHOWeHHIO K rO)lOBbiM aCCHrHOBa

HHSIM. 

Opo6.1eMHO-TeMaTHlleCKHH DJiaH Hay'lHO-HC

c..1eJloBaTe.1&CKHX pa60T Qfu,e)lHHeHHOro HHCTHTy

Ta Sl)lepHbiX HCCJie)lOBaHHH 3a 1990 ro)l BblnOJIHeH B 

nOJIHOM o6heMe KaK B CMeTHOH CTOHMOCTH, TaK H 

DO HOMeHK.1aType. <l>aKTHlleCKHe paCXO)lbl COCTa-



BHJIH 35,2 MJIH.py6., HJIH 96,5% K CMeTHOH CTO

HMOCTH • .li.OCTHrHyTa 3KOHOMHSI 1,3 MJIH.py6. 

Pacnpe~eJieHHe 6IO~:JKeTa no pa3~eJiaM npHBe

~eHo B Ta6Jiuu:e: 

HauMeHoBaHHe pa3~eJIOB AccurHoBa HHR c:I>aKTHqeCKHe % K UJiaHy 

Ha ro~. pacxo~hl 3a ro~. 

MJIH . py6. MJIH. py6. 

I. ~MHHHCTpaTHBHO-ynpaBJieH- 1,2 1,2 100,0 
qecKHe H X03SIHCTBeHHhle paCXO~hl 

II. Pacxo~hl Ha HayqHO-HC~~e~OBa- 35,3 34,0 96,4 
TeJibCKyiO ~eRTeJibHOCTb 

Mroro no OCHOBHOH ~eRTeJibHOCTH 36,5 35,2 96,5 

III. KanHTaJibHhle BJIO:JKeHHR 14,0 15,3 109,0 
Ha CTpOHTeJibCTBO 

HayqHO-HCCJie~OBaTeJibCKHX 

H ~pyrHX o6J.eKTOB 

Bcero 50,5 50,5 100,0 

AKTOBbiH 38JI Hoaoro caHaTopHll-npoqnmaKTopHll OIUUf a PaTMHHO 
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KAllHTARbHOECTPOHTERbCTBO 

3aTpaThl Q6J,e~HHeHHOrO HHCTHTyTa Ha Kan H

TaJibHOe CTpOHTeJibCTBO HayllHO-HCCJie~OBaTeJib

CKHX H ~pyrHX o6beKTOB IIJiaHHpoBaJIHCb B CYMMe 

CTpyKTypa KanHTaJI&HhlX BJIO:lKeHHH 

Bcero KanHTaJI&Hhlx BJIOJKeHuii:, 

B TOM llHCJie: 

1. CTpOHTeJI&Ho-MOHTa:lKHhle pa6oThl 

2. 06opy~OBaHHe H HHBeHTapb 

3. flpoeKTHO-H3hlCKaTeJibCKHe 

u np. 3aTpaThl 

Bso~ B ~eHCTBHe OCHOBHhlX cpe~CTB 

(<l>O~OB) 

14 MHJIJIHOHOB py6neii:. BhlnOJIHeHue ro~osoro 
IIJiaHa KanHTaJibHOro CTpOHTeJibCTBa llOKa3aHO B 

Ta6nuu,e: 

fo~OBOH <l>aKTHI.leCKOe % BhlllOJIHeHHSI 

nnaH, BhlllOJIHeHHe, 

MJIH. py6. MJIH. py6. 

14,0 15,3 109,0 

1,2 1,2 96,7 

12,4 13,7 109,8 

0,4 0,4 124,5 

13,0 12,9 99,3 

3asepwae~ll CTpOHTeJibCTBO HOBOrQ lKHJIOrO ,110MB H8 YJIHI.le llepBOM8HCKOH 

., 
~ ... 

r, .... 
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llPOH3BO,ZJ;CTBEHHASI ,ZJ;ESITEJibHOCTb 

B cocTas 06be~uueuuoro HHCTHTyTa ~epnhlx 
HCCJie~OBaHHii BXO~RT npOH3BO~CTBeHHhle, BCUO

MOraTeJibHhle H o6CJiyJKHBaiOm;He no~paa~e.nenHR. 

lloKaaaTe.nH 

J);eRTeJlbHOCTb 3THX UO~pa3~eJieHHii 3a 1990 1'0~ 
xapa KTepaayeTCR OCHOBHhiMH UOKa3aTeJISIMH, 

npHBe~eHHhiMH B TaMHU,e: 

fo~OBOii [IJiaH <!>aKTH'IeCKoe 

BhiUOJIHeHHe 

1. 06J.eM I'OTOBOii npo~yKU,HH, BhiUOJIHeHHhiX pa60T 18,4 18,8 
H OKa3aHHhiX yCJiyr, MJIH. py6. 

2. PeayJibTaThl <i>Hnaucoso-xoaRiicTBeuuoii 1,0 2,0 
~eSITeJlbHOCTH, MJIH. py6. 

3. 3aTpaThl Ha O~HH py6Jib I'OTOBOii npO~YKU.HH, 94,5 89,5 
BhiUQIIHeHHhiX pa60T H OKa3aHHhiX yCJiyr· (KOU.) 

4. lJ:HCJieHHOCTb pa6oTaiOIJJ;HX 2236 2044 

8 JCO~e 1990 I'O)Ul B lKHBODHCHOM yi'OJJKe ropo.z.a OTICpbiJIC!I HOBbiA ,AeTCKHA KOM6HHBT "Pa.z.yra" C nJJBBBTeJJbHbiM 6acceAHOM 
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