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BBEAEHME 

B MapTe 1986 rona HcnonHHJIOCb 30 neT co 
,IJ;H.II o6pa30BaHH.II 06'be,nHHeHHOrO HHCTHTyTa 
.II,D;epHbiX HCCnenoBaHHH. 3a 3TH ronhi y qeHbiMH 
,ZJ;y6Hbi 6hinH BblllOnHeHbl nepBOKnaCCHbie 
TeopeTHqecKHe H 3KcnepHMeHTanbHbie Hccneno
BaHH.II, ll03BOnHBWHe 3HaqJiTenbHO o6oraTHTb 
<f>yH,D;aMeHTanbHYIO .II,D;epHyiD HayKy HOBbiMH 
ocaoaononaraJOI.I.UiMH pe3ynbTaTaMH. CymecT
BeHHo llpO.IIBHJiaCb BIDKHa.II OC06eHHOCTb HH
CTHTyTa - MHoronnaaoBhiH xapaKTep Hayqao
ro llOHCKa. lliHpOKHH <f>poHT npoaonHMbiX 
B MHcrnTyTe HccnenoaaHHH oTKpbm 6onbWHe 
B03MO)f(HOCTH ,D;n.II B3aHMHOrO npOHHKHOBeHH.II 
CMe)K}{biX pa3nenoB HayKH, nan HMny nbC pa3-
BHTHIO HOBbiX HayqahJX HanpaBneHHH. 

lliKone TeopeTHKOB .ZJ;y6Hbl llPHHM ne)f(HT 
3acnyra B <f>opMHpoBaHHH cerona.awHHX npen
CTaflneHHH 0 CTpyKType 3neMeHTapHbiX qacnn.~ 
H aTOMHOro .II,D;pa, B C03naHHH OCHOB COBpeMeH
HOH cTaTHCTHqecKoH: MeXaHHKH, aKcHoMaTH
qecKoH: KBaHTOBOH TeOpHH non.a H npyrHX. 
BhmonHeHHbie 3necb TeopeTHqecKHe pa6oThi 
llpHBenH K MaTeMaT:HqecKOMY o60CHOBaHHIO 
TaKHX Ba)f(HbiX .IIBneHHH, KaK CBepxTeKyqeCTb 
H CBepxnpoaonHMOCTb. llpencTaBneHH.II 0 ~BeT
HbiX KBapKax, BBeneHHbie ny6HeHCKHMH Teope
THKaMH, onpenenHJIH nporpecc aa nyTH peanH-
3~H KapnHHanbHOH H,D;eH 0 enHHCTBe B npHpO
ne BCeX OCHOBHbiX B3aHMoneHCTBHH. 

3aponHBWHeC.II B ,ZJ;y6He pen.IITHBHCTCKa.II 
.anepaa.a <f>H3HKa, "xononHbiH" CHHTe3 Tpaac
ypaaoBhiX 3neMeHTOB, Me30HHa.II XHMH.II, <f>H3H
Ka ynbTpaxononHbiX HeHTpOHOB, .II,D;epHail <f>H-
3HKa Ha HMnynbCHbiX llOTOKax HeHTpOH08 
H npyrHe HanpaaneHH.II, a TaK)f(e <f>yHnaMeH
TanbHbie pa60Tbl TeopeTHKOB CTHMynHpOBanH 
HCCnenoBaHH.II BO MHOrHX Hay~IX ~eHTpax 
MHpa, nonH.anH .anepHyiD HayKy Ha HOBbiH Ka
qecTBeHHbiH ypoBeHb. 11ccne,nOBaHH.II HOBOro 
COCTO.IIHH.II MaTepHH - KBapK-rniOOHHOH nna3-
Mbl ll03BOnHJIH yCTaHOBHTb rpaa~y llpHMeHH
MOCTH npOTOH-HeHTpOHHOH MonenH .II,D;pa, npH
aenH K Heo6xonHMOCTH C03,1J;aHH.II TeopHH, yq:H
TbiBaiOII..J;eH KBapKOBbie CTeneHH CB060,IJ;bl B .II,IJ;

pax. OTKpbiTHe B caoe apeM.a Ha ycKopHTene 
11<l>B3 (llpoTBHHO) MaCWTa6HO-HHBapHaHTHO-
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ro noae,neHH.II npo~eccoa CHJibHoro B3aHMoneH:-, 
CTBH.II ~mpoaoa yKa3ano Ha He3neMeHTapHOCTb 
3neMeHTapHbiX qaCT~. Pa6oThi B o6nacTH <f>H-
3HKH cna6biX B3aHMoneHCTBHH npHBenH K o6o
CHOBaHHIO cyii..J;ecTBOBaHH.II nayx THllOB HeHTpH
HO - 3neKTpOHHoro H MIOoHHoro. B ,ZJ;y6He 
CHHTe3HpOBaHhi 3neMeHThi Ta6n~I Meane
neeaa OT 102 no 109, OTKpbiThi HOBbie pacna,nbi 
.anep, 3anO)f(eHbi OCHOBbl COBpeMeHHbiX MeTO
noa HccnenoaaaH.a KOH,D;eHcHpoaaHHoro co
CTO.IIHH.II Beii..J;ecTBa, BKniOqa.IJ 6HOnOr:HqecKHe 
o6'beKTbi, C llOMOII..J;biO HeHTpoHOB. 

3anoroM Hay~Ix ycnexoa yqeHhiX MHcTH
TyTa .aan.aeTc.a WHpoKoe Me)f(,IJ;yHapo,D;Hoe co
TpynHHqeCTao H MOII..J;Ha.II co6cmeHHa.II 3KClle
pHMeHTanbHa.II 6a3a 011JII1. KaqecmeHHoe 
o6HoaneHHe 3a nocnenaHe ronhi 3KcnepHMeH
TanhHoro apceHana co3nano Heo6xonHMhie 
ycnoBH.II ,nn.a pa3aepTbiBaHH.II aKTyanbHbiX npo
rpaMM HccnenoaaaHH: c Hcnonb30BaHHeM yHH
KanbHhiX nyqKOB pen.IITHBHCTCKHX H llOn.llpH30-
BaHHbiX .II,D;ep CHHXpo<f>a3oTpoHa, BbiCOKOllOTOq
HbiX HMnynbCHbiX nyqKOB HeHTpOHOB peaKTOpa 
11BP-2, HHTeHCHBHbiX nyqKOB T.II)f(enbiX HOHOB 
~KnoTpoHa Y-400, npoToHHbiX H Me30HHbiX 
nyqKoB <f>a3oTpoHa. 11ccne.noaaaH.II Ha 3THX 
yCTaHOBKax, a TaK)f(e Ha CHHXpOTpoHe 11<l>B3 
(llpOTBHHO) H npyrHX KpynHeHWHX yCKOpHTe
n.ax MHpa MHcTHTYT npoaonHT B TecHoM co
TpynHHqecTBe c 6onee qeM 400 aay~IMH 
~eHTpaMH CTpaa-yqacTH~ H npyrHX CTpal!. 

CoqeTaHHe B MHcTHTyTe yrny6neaaoro 
<f>yH,D;aMeHTanbHoro aayqaoro noHcKa c npaK
rnqecKHM llpHMeHeHHeM pe3ynbTaTOB HCCne
noBaHHH, no.IIBneaHe B xone 3KCnepHMeHTOB 
HOBhiX npH6opoa, TeXHonorHH:, cpencm aBTo
MaTH3~H ll03BOn.IIeT yqeHbiM H cne~HanHCTaM 
011JII1 6biTb np.IIMbiMH yqaCTHHKaMH pa3BHTH.II 
npHopHTeTHhiX HanpasneHHH: KoMnneKCHoH: 
nporpaMMbi Hayqao-TeXHHqecKoro nporpecca 
CTpaa-qneHoB C3B. B ,ZJ;y6He Bhmonaeao MHoro 
HHTepeCHbiX H Ba)K}{biX pa3pa6oTOK, HaWenWHX 
3<f><f>eKTHBHOe HCllOnb30BaHHe B TaKHX o6na
CT.IIX, KaK .anepaa.a 3HepreTHKa, reonorH.II 
H 3KonorH.II, MaTepHanoseneHHe, Me,n~a 
H 6HonorH.II, CenbCKOe X03nHCTBO H npyrHe. 



BhmOJIHJUI CBOH rnasHhie 3a,Zl;a'IH, OlUU1 

B TO :>Ke BpeMH OKa3aJI 3Ha'IHTeJihHOe BJIIDIHHe 

Ha pa3BHTHe $yH,IJ;aMeHTaJihHOH .R,D;epHo-$H3H

qeCKOH HayKH, nO,IU'OTOBKY Ka.D;pOB cne

~HCTOB H nOBhiWeHHe Hay'IHO-TeXHH'IecKOrO 

noTeH~a Bcex ero cTpaH-yqacTHJm. YcneXH 

liHCTHTyTa B HayKe, no,n;rOTOBKe BhiCOKOKBa

JIH$HnHpoBaHHhiX Hay'IHhiX Ka.D;pOB, pa3BHTHH 

Me)l(,D;yHapo,n;Horo coTpy,n;HH'IecTBa 6hiJIH OTMe

qeHhi BhiCOKHMH npaBHTeJihCTBeHHhiMH Harpa

,n;aMH: COBeTCKHM op,n;eHOM ,[J;py:>K6hi HapO,D;OB 

H JJI>eTHaMCKHM op,n;eHoM ",[J;py:>K6a". B ro,n; 

TpH,D;UaTHJieTJUI K HHM npH68BHJIHCh BeHrep

CKHH op,n;eH Tpy,n;oBoro KpacHoro 3HaMeHH 

H qexocnoBaUKHH op,n;eH Tpy,n;a. 

llo,n;TBep)l(,D;eHHeM BhiCOKOrO Hay'IHoro no

TeHUHaJia liHCTHTyTa CTaJIH H pe3yJII>TaThi 

HCCJie,D;OBaHHH 1986 ro,n;a. 

Pa3pa6oTaHHhiH TeopeTHKaMH ,[J;y6Hhi Me

TOA rapMOHH'IecKoro cynepnpocTpaHCTBa Bnep

Bhie no3BOJIHJI noCTpoHT!> o611zy10 cynepcHM

MeTPH'IIfYIO (N = 2) CHrMa-Mo,D;eJII> ,D;JVl rHnep

MYJII>THnJieTOB MaTepHH. Ha ocHoBe aHaJIH3a 

,D;aHHhiX ,D;JI.fl OTHOWeHH.R CTpyKTypHhiX $yHK

JlHH .R,D;ep noKa3aHO, 'ITO TaK Ha3hiBaeMhiH 

EMC-3Q>$eKT .RBJI.ReTC.fl npocThiM CJie,D;CTBHeM 
peJI.RTHBH3Ma - noJI.RpH3auHH HYKJIOH-aHTH

HyKJioHHoro BaKyyMa. llpo,D;OJI:>KaJIHCI> HCCJie

,D;OBaHH.fl CTpyKTyphi COCTO.fiHHH CJIO:>KHhiX .R,D;ep 

B paMKax KBa3H'IaCTH'IHo-$OHOHHOH MO,D;eJIH 

.R,D;pa H ,D;aJI!>Heiiwee ee pa3BHTP.e. Pa3BHTa KBaH

TOBOCTaTHCTH'IeCKa.R TeopH.R H,D;eaJihHhiX H He

H,D;eaJII>HhiX KBaHTOBhiX KpHCTaJIJIOB. llOCTpO

eHa KOHTHHyaJIWia.fl HeJIHHeHHa.R MO,D;eJib MO

JieKYJihl ,[J;HK. 

P.R,IJ; HOBhiX pe3yn~>TaToB nonyqeH B 3Kcne

pHMeHTax OHRH Ha cHHxpo$a3oTpoHe, cepny

xoBCKOM ycKopHTene, ycKopHTen.Rx UEPHa 

H cl>HAJI. Ha ocHoBe pen.RTHBHCTCKH-HHBa

pHaHTHoro aHaJIH3a B npOCTpaHCTBe OTHOCH

TeJII>HhiX 4-CKOpOCTeH nOKa3aH yHHBepcan!>

HhiH xapaKTep pacnpe,n;eneHH.R a.n;poHoB ( rr-, 

Ks, A
0

) B CTpy.RX, o6pa3yiOIUHXC.fl KaK B M.flr

KHX, TaK H B :>KecTKHX (vN) npoueccax. P11,n; 

HOBhiX pe3YJII>TaTOB no HCCJie,D;OBaHHIO Mexa

HH3Ma peJI.RTHBHCTCKHX .fi,D;epHhiX B3aHMO,D;eH· 

CTBHH nonyqeH c noMOI.UI>IO ABYXMeTpoBoH 

nponaHOBOH, O,ll;HOMeTpOBOH )KH,ZJ;KOBO,D;Opo,n;

HOH KaMep, ycTaHOBKH "Anh<Pa" H $oT03MYJih

CHOHHOH MeTOAHKOH. Bon~>woii HHTepec MHpo

BOH Hay'IHoH o6IUecTBeHHOCTH Bhi3BaJIH pe-
3YJII>TaThi Ha6JIIO,n;eHH.R y3Koro Me3oHHoro pe-
30HaHCa U (3100), nonyqeHHhie Ha yCTaHOBKe 

BHC-2. B 3TOM :>Ke 3KcnepHMeHTe BnepBhie 

o6Hapy:>KeHO HOBOe COCTO.fiHHe M</> (3260) C WH

pHHOH r ~ 40 M3B/c2. HoBbie HHTepeCHhie 

,D;aHHhie o ,n;H$$epeHUHaJII>HhiX ceqeHH.RX po:>K

,n;eHH.R 11-Me30HOB, ~0• H A-rHnepoHoB nonyqe-

Hhl B HCCJie,D;OBaHH.fiX Ha yCTaHOBKe 'THnepOH". 

B COBMeCTHOM c yqeHhiMH CiliA 3KcnepHMeHTe 

E-564, BhlnonHeHHoM Ha ycKopHTene cl>HAJI 

C nOMOIUbiO .R,D;epHOH $OT03MYJII>CHH, BnepBhie 

H,D;eHTH$ HUHpoBaHhl oqapoBaHHhiH ~ ~ (2450)-

6apHOH H ,D;Ba HOBhiX THna pacna,n;a A~ -6apHOHa. 

BhmonHeH 6on~>woil o61teM pa6oT no o6pa6oT

Ke H aHaJIH3Y ,D;aHHhiX rny6oKoHeynpyroro 

paCCe.RHH.fl MIOOHOB Ha npoTOHax H .R,D;paX ,n;eH

TepH.R, nonyqeHHhiX B coBMecTHOM c UEPH 

3KcnepHMeHTe NA-4. B ,n;pyroM coBMecTHoM 

c UEPH 3KcnepHMeHTe PS-179 Ha ycKopHTene 

LEAR BnepBhie onpe,n;eneHhi MHo:>KeCTBeHHo

CTH 3ap .fl)l(eHHhiX QaCTHU npH aHHHrHJI.fiUHH 

ocTaHOBHBWHXC.R aHTHnpoToHoB B 3He H 4 He. 

06W HpHhie HCCJie,D;OBaHH.fl BhinOJIHeHhl 

B o6naCTH .R,D;epHoH cneKTpocKonHH. BnepBhie 

npoBe,D;eHhi np.RMhie H3MepeHH.R C BhiCOKOH 

TO'IHOCTI>IO ecTeCTBeHHhiX WHpHH ypoBHeH Ty

JIH.fl H3 pacna.n;a 169Yb. 3TH ,n;aHHhie Bec!>Ma 

Ba:>KHhl npH nOCTaHOBKe 3KCnepHMeHTOB no 

onpe,n;eJieHHIO MaCChi 3JieKTpOHHOrO aHTHHeH

TpHHO. B 3KcnepHMeHTax c Hcnoni>30BaHHeM 

HMnyJII>CHhiX nOTOKOB HeHTpOHOB BnepBble 

Ha6JIIO,D;eHa peaKUH.fl (n, p) Ha pa.D;HOaKTHBHOM 

.R,D;pe 7 B e. P11,n; HOBhiX pe3yJI!>TaTOB nonyqeH npH 

npoBe,n;eHHH CTpyKTypHhiX HCCJie,D;OBaHHH nOJIH-

3JieKTpOJIHTOB, 6HOJIOrHqecKHX MeM6paH,)KH.lJ;

KOKpHCTaJIJIHQecKHX nonHMepoB. B xo,n;e H3yqe

HH.fl ,D;HHaMHKH peweTKH CnJI8BOB H rH,D;paTOB 

MeTaJIJIOB Bhi.RBJieHbl HOBbie B03MO:>KHOCTH ,D;JI.fl 

nOHHMaHH.fl .fiBJieHH.fl CBepxnpOBO,D;HMOCTH. ~OB

MecTHO c JIH.Rcl> (raT'IHHa) BnepBhie c noMo

IUI>IO y n !>Tpaxono,n;HhiX HeiiTpoHoB npoBe,n;eHhi 

H3MepeHH.R 3JieKTpHQecKoro 3ap~a HeHTpoHa 

H nOKa3aHO,QTO OH MeHbWe 1·10-l 3ap.R,D;a 3JieK

TpOHa. Ha nyqKax ycKopHTeJI.R T.fl)l(eJihiX HOHOB 

Y-400 n poBe,n;eH UHKJI 3KcnepHMeHTOB no CHH

Te3y 110 3neMeHTa. BhmonHeHhi OnhiThi no 

H3yQeHHIO HOBOro THna pa,D;HOaKTHBHOrO pacna

,n;a c Hcn ycKaHHeM T.fl)l(eJihiX KJiaCTepoB Mg. Ho

Bbie ,D;aHHhie nO.RBHJIHCb B HCCJie,D;OBaHH.fiX 3K30-

THQeCKHX .R,D;ep - npH o6nyqeHHH 7 Li HOHaMH 
11 B n o nyqeHo yKa3aHHe Ha B03MO:>KHoe o6pa-

30BaHHe KBa3HCB.fl3aHHOrO TeTpaHeHTpOHa. 

,[J;anbHeilwee pa3BHTHe nonyqHJia 3KcnepH

MeHTaJII>Ha.R 6a3a OHRH. YcnewHo npoBe,n;eHhi 

KOMnJieKCHhie HCnhiTaHH.fl CBepxnpOBO,D;.RIUero 

CHHXpoTpOHa CllHH. llonyqeH 3aMKHyThiH 

o6opoT nyqKa npoToHoB B KaMepe ycKopHTeJI.R 

B cBepxnpoBOA.RIUeM pe:>KHMe. BhmonHeH 6onb

woil o 61teM pa6oT no peanH3auHH npoeKTa 

"HyKJJo TpoH". BBe,n;eH B nocTo.RHHyiO 3Kcnnya

TaUHIO HOBhiH npoTOHHhiH yCKOpHTeJih - $a-

30TpOH CO CnHPaJII>HOH BapHaUHeH MarHHTHoro 

non11. llpoBe,n;eHa Mo,n;epHH3auH.R p11,n;a CHCTeM 

H y3Jlo B UHKJIOTpoHa Y -400 c uen~>IO yBenHqe

HH.R 3HeprHH ycKopeHHhiX HOHOB c A ~ 60 ,n;o 
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20 M3B/HYKJIOH npH HHTeHCHBHOCTH 10 13 + 
+ 10 12 qacnn~/c. OcymecTBJieH KOMIUieKCHhiH 
3anycK nepsoH: oqepe)J;H KYTH-20 H Hccne)J;o
BaHhi xapaKTepHCTHKH yCKOpeHHOrO HOHHOrO 
nyqKa. Ha 6a30BhiX 3BM 011HI1 cepHH EC 
BBe)J;eHbi B 3KCIUiyaTaQHIO HOBbiH BapHaHT 
onepaQHOHHOH CHCTeMbl H HOBbie 6H6nHOTeKH 
nporpaMM. CymecTBeHHoe pa3BHTHe n onyqHna 
noKanhHaR TepMHHanhHaR ceTb 011HI1. 

3HaliHTenhHhiH o6'beM pa6oT Bhm onHeH 
B paMKax o6meHHCTHTYTCKOH TeMaTHKH no 
C03)J;aHH10 KpynHOMaCWTa6HhiX 3CnepHMeH
TanbHhiX ycTaHOBOK. OcymecTsneH <PH31-fqec
KHH nycK Ha HeiiTpHHHOM nyqKe cepnyx oscKo
ro ycKopHTenH ycTaHOBKH HeiiTpHHHbiH )J;eTeK
Top. YCTaHOBKa C)J;aHa B 3KCIUiyaTaQmo, npose
)J;eHhi H3MepeHHR MIOOHHOrO H HeHTpOHHOrO 
<floHOB, 3aperHCTpHpOBaHhl n~pBbie HeHTpHH
Hbie B3aHMO)J;eHCTBHR. B On~>ITHOM npoH3-
BO)J;CTBe 0J1HJ1 BBe)J;eH B )J;eHCTBHe yqaCTOK 
)J;nR MaCCOBOrO npOH3BO)J;CTBa H HCllbiTa
HHH )J;eTeKTOpoB a)J;poHHoro KanopHMeTpa 
ycTaHOBKH .[(EJI<l>l1. B )KeHesy y :>Ke oT
npasneHo 9200 )J;eTeKTopos, npowe)J;wHx 
HCllbiTaHHR, H HaqaThl paOOTbl no MOHTa:>Ky 
H Hana)J;Ke a)J;pOHHOrO KanOpHMeTpa 
B UEPHe. 

• 

B MHHysweM ro)J;y 06'be)J;HHeHHhiH HHCTH
TYT cTan opraHH3aTopoM Qenoro pMa Kpyn
HhiX Hay~hiX KOH<flepeHQHH H WK0.11, pa6oqHX 
H Hay~o-opraHH3aQHOHHhiX cosemaHHH. Yqe
Hhie J1HCTHTyTa npHHHManH yqaCTHe B pa6oTe 
MHOrHX Me)K)J;yHapO)J;HbiX H HaQHOHanhHbiX 
Hay~IX KOH<flepeHQHH, CHMn03HYMOB, WKOn 
H ceMHHapos. Cpe)J;H HHX TaKHe KpynHhie <Po
PYMhi, KaK XXIII Me)K)J;yHapo)J;HaR KoH<flepeH
QHR no <flH3HKe BbiCOKHX 3HeprHH (BepKJIH, 
CiliA), Me)K)J;yHapo)J;HaR KoH<flepeHQHR no 
H)J;epHoH <flH3HKe (XapporeH:T, BenHKo6pma
HHR) , Me)K)J;yHapo)J;HaH KoH<flepeHQHR "HeH:TpH
Ho-86" (HnoHHH), XXXVI CoBemaHHe no 
H)J;epHoH: cneKTpocKonHH (XaphKOB, CCCP) , 
IV EsponeiicKaR KoH<flepeHQHR no o6mHM 
npo6neMaM <flH3HKH KOH)J;eHCHpOBaHHOrO CO
CTOHHHR (CTOKrOnhM, IIIBeQHH). 

lJnO)J;OTBOpHaR )J;eHTenhHOCTb Ha npoTH:>Ke
HIJH Tpex )J;eCHTHneTHH HHTepHaQHOHanbHOrO 
KOnneKTHBa 06'be)J;HHeHHoro HHCTHTYTa, aT
MOC<flepa Hay~oro )J;eMOKpaTH3Ma, KpenKHe 
Me)K)J;yHapO)J;Hhle CBH3H .[(y6Hbi n03BOnHIOT 
Ha)J;eHTbCH, ~0 H Bnpe)J;b 0J1HJ1 6y)J;eT BHOCHTb 
)J;OCTOHHhiH BKna)J; B yKpeiUieHHe Me)K)J;yHapo)J;
HOro Hay~oro COTpy)J;HI-fqeCTBa, B yCKOpeHHe 
Hay~o-TeXHHqecKoro nporpecca . 

H.H.Boronw6os 
.[(HpeKTop 06'be)J;HHeHHoro HHCTHTYTa 
H)J;epHbiX HCCne)J;OBaHHH 

• 



PYKOBOAHlllME 
M KOHCYnbTATMBHbiE 
OPrAHbl OMHM 



AERTEibHOCTb PYKOBOAR~MX 
M KOHCYibTATMBHbiX OPrAHOB OMRM 

59 ceccHH Y11e11oro coseTa OHHH cocTo.R
nacb 14-16 mmap.R 1986 ro.z:ul. llneHhi YlleHo
ro cosera oAo6pHJIH MeponpHHTHH AHpe~ii 
HHcTHTyra H na6opaTopHii no s&monHeHHIO 
peweHHii 57 H 58 ceccHii Cosera, Ae.RTenbHOCTb 
ceK~H Y11eHoro cosera no TeoperHIIecKoii 
$H3HKe, no $H3HKe BhiCOKHX H $H3HKe HH3-
XHX 3HeprHH; 6h!nH 3aCJIYWaHhi AOKnaA&I 0 
K&Apax Cne~anHCTOB H3 CTpaH-ytlaCTHHQ 
OHHH, o6 HTOI'ax Me:>K,AYJiapoAHOI'O COTPYA
HHIIeCTsa H CB.fi3.RX OHHH s 1985 roAy H nna
HaX Ha 1986 I'OA. 

0cHOBHoe BHHMaHHe Ha ceccHH 6h!no yAe
neHo noASeAeHHIO HTOI'OB HayiiHOH Ae.RTenl>
HOCTH HllcTHTyra B 1981-1985 IT. C AOKnaAa-

MH 0 Ba)I(HeHwHX HaYIIHbiX pe3yn&TaTax KOn
neKTHB& OHHH 3a n.RTHJieTKY 1981-1985 rr. 
H o MeponpHHTHHX no noshWieHHIO 3$$eKTHB
HoCTH Ae.RTenl>HOCTH H ynyq:weHmo CTPYKTYPhi 
OHHH Ha ceccHH BhiCTYnHJI AHpeKTop HHcTH
Tyra aKaAeMHK H.H.Boromo6os; o6 ocHoBHhiX 
HTOI'ax pa3BHTH.fl 3KCnepHMeHTMI>HOH 6a3hl H 
npoH3BOACTBeHHhiX noApa3AeneHHH OHHH 3a 
IUITHJieTKY 1981-1985 rr. AOno:lKHJI aAMH
HHCTpaTHBHhiH AHpeKTop HIICTHTyra IO.H.,ZJ;e
HHCOB. 

YlleHbiH coser OHHH OAo6pHJI HayiiHo
HccneAoBaTem.cicyiO Ae.RTenl>HOCTI> na6opaTo
pHH H OHMY HHcrHTyra s 1981-1985 rr., 
yTBepAHJI "llpo6JieMHO-TeMaTHIIecKd IUiaH Ha-

H~ptDia HOeaJI c>upeKJ4WI OHHH. J(upeKrop aKaOeMUK H.H.Eozomo6oe ( e J4eHrpe), BUJ4e..c)upeKTOpa: 
npo¢eccop 3.3Hrpa.t~r.zo (CIIeea) u nporpeccop M.FJ.curpo (cnpaea) . 
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YliHO-HCCJie,D;OSaTe.JibCKHX pa6oT H Me)K,Zl;yHapO,D;
HOI'O COTPYAHHllecTsa OIMI.H Ha 1986 ro,D;", 
onpe,D;eJIHJI SroKHeHWHe HaytJHO-HCCJie,D;OSaTeJib
CKHe 3a,D;atrn na6opaTopHii H OHMY Ha 1986 ro,D;, 
O,IJ;06pHJI S OCHOSHOM IIJiaH-rpacPHK C03,D;aHWI 
H pa3SHTWI 3KCnepHMeHTaJibHbiX H 6a30SbiX 
ycTaHOSOK OIMI.H Ha 1986-1990 rr. qneHbi 
Yt~eHoro coseTa o,D;o6pHJIH TaK>Ke MeponpH
.RTH.R, npoSO,D;HMbie ,D;HpeKQHeH liHCTHTYTa no 
no,IJ;roTosKe K 30-nenuo OIMI.H. 

Yt~eHblli coseT OIMI.H yTsepAHJI cpoKOM Ha 
4 ro.na s AOJDKHOCTH AHpei<Topa Jia6opaTopHH 
BbiCOKHX 3HeprHii aKa,D;eMHKa A.M.BaJIAHHa, 
CpOKOM Ha 3 ro,D;a S ,D;OJI:>KHOCTH 3aMecTHTeJI.fl 
,Il;HpeKTOpa Jia6opaTopHH SbiCOKHX 3HeprHH -
KaH,IJ;H,D;aTa cPH3HKO-MaTeMaTH'IecKHX HayK 
H.H.CeMeHlOWKHHa, 3aMecTHTeneii AHpeKTopa 
Jia6opaTopHH .R,D;epHbiX npo6neM - npoct>ecco
poB K.H.rpoMosa H C.A.ByHHTosa, KaHAHAaTa 
<I>H3HKo-MaTeMaTH'IecKHX HayK A.~op,D;aHosa, 
3aMecTHTeJI.R AHpeKTopa Jia6opaTopHH sbi'IHC
JIHTeJibHOH TeXHHKH H aBTOMaTH3aQHH - KaH,D;H
,IJ;aTa TeXHHlleCKHx HayK C.A.W:enesa. CoseT 
Bbipa3HJI 6naro,D;apHOCTb KaH,D;H,D;aTy cPH3HKO
MaTeMaTH'IeCKHX HayK .fi.Ce,D;JiaKy H AOKTopy 
<I>H3HKO-MaTeMaTH11ecKHX HayK 3 .Ha,D;)I(aKosy 
3a 60JibWyiD H IIJIO,D;OTSOpHylO pa6oTy Ha noc
Tax 3aMeCTHTeJieH ,D;HpeKTOpOS Jia6opaTOpHH 
.R,Il;epHbiX npo6neM H Jia6opaTopHH .R,D;epHbiX 
peaKQHii. 

Ot~epe,D;Hoe coseLQaHHe KoMHTeTa llonao
MO'IHbiX llpe,D;CTaBHTe.JieH npaBHTeJibCTS rocy
,D;apCTB-'IJieHOS OIMI.H npoxo,D;HJIO 25-26 MapTa 
1986 ro,IJ;a. KoMHTeT llonHoMO'llibiX IlpeA
CTaBHTe.n:eii O,D;06pHJI pa60TY KOJIJieKTHBa .HH
CTHTYTa no SbinOJIHeHHlO IIJiaHa HaytJHo-Hccne
AOBaTeJibCKHX pa6oT H Me)K,Zl;yHapo,D;Horo co
TPYAHHt~ecTsa s 1981-1985 rr.; yrsep,D;HJI pe
weHH.R 58 H 59 ceccHii Yt~eHoro cosera O.H.fi.H 
no pe3yJibTaTaM Hay'IHhiX HCCJie,D;OSaHHH, Sbi
DOJIHeHHbiX Jia6opaTOpWIMH H OT,D;eJiaMH .HH
CTHTYTa s 1985 ro,D;y; IIJiaH HaytJHo-Hccne,D;o
BaTe.n:bcKHx pa6oT H Me)K,Zl;yHapo,D;Horo COTPYA
HH'IecTaa Ha 1986 ro,D;; peweHWI 59 ceccHH 
Yt~eHoro coseTa no HToraM Me)K,Zl;yHapoAHoro 
COTPYAHH'IecTsa OIMI.H s 1985 ro.ny H IIJiaHaM 
npose,IJ;eHWI HaytJHbiX cosemaHHH Ha 1986 roA; 
nJiaHbi KOMaH,D;HposaHH.fl cneuHanHCTos O.H.fi.H 
Ha Me)K,Zl;yHapO.IJ;Hbie H HaQHOHaJibHbie KOHcPe
peH~H, CHMn03HYMbi, COSeiUaHWI H WKOJibl 
Ha 1986 ro,D;; peweHWI 59 ceccHH Y'leHoro 
coaeTa o Ka,D;pax cneQHaJIHCTos H3 CTpaH
yt~acTHHU OIMI.H. 

KoMHTeT IloJIHOMO'IHbiX Ilpe,D;CTaBHTeneii 
DOCTaHOSHJI CtrnTaTb rJiaBHbiMH 3a,D;a'laMH .HH
CTHTYTa S 1986 ro,D;y: 

- ,Il;aJibHeifwee pa3SHTHe COSpeMeHHbiX 
TeOpeTH'IeCKHX MeTO,D;OS cPH3HKH 3JieMeHTap-

HbiX 'laCTHU H aTOMHOrO .R,D;pa, KOH,D;eHCHpOSaH
HbiX COCTO.fiHHH, a TaK)I(e npose,D;eHHe 3KCnepH
MeHTaJibHbiX HCCJie,D;OSaHHH S 3THX Hanpaane
HWIX Ha 6a30SbiX ycTaHosKax O.H.fi.H, ycKopH
Ten.Rx .H<l>B3 H UEPHa s HaH6onee aKTYaJibHbiX 
o6JiaCT.fiX COSpeMeHHOH 3KCnepHMeHTaJibHOH 
cPH3HKH, SKJIIO'Ia.fl npHKJia,D;Hbie HCCJie,D;OSaHWI, 
S COOTBeTCTSHH C 3a,D;a'laMH1 nOCTaBJieHHbiMH 
s peweHWix 59 ceccHH YlleHoro cosera O.HH.H; 

- MO,D;epHH3aQHIO CHHXpocPa30TpOHa H npo
se,D;eHHe cPH3H'IecKHX HCCJie,D;OSaHHH Ha ero 
nyqKax; 

- npose,D;eHHe cPH3H'IecKHX HCCJie,D;OSaHHH 
Ha cl>a3oTpoHe OIMI.H; 

- n poeKTHO-HCCJie,D;OSaTeJibCKHe pa60Tbi no 
HyKJIOTpOHy C 3aBepweHHeM npoeKTa "HyKJIO
TpoH" s I nonyro,D;HH; 

- o6ecneqeHHe 3<P<PeKTHBHOH pa6oTbi 
' .HBP-2 H rtpoBe,D;eHHe <l>H3H11ecKHX HCCJie,D;OSa

HHH Ha er o ny'IKax; 
- npose,D;eHHe 3KCnepHMeHTos no CHHTe3y 

H nOHCKY CsepXT.fl)l(eJibiX 3JieMeHTOS, pa60Tbl 
S o6JiaCTH C03,D;aHWI H cosepWeHCTSOSaHH.fl 
yCKOpHTeJieH T.fl)l(eJibiX HOHOS; 

- co3,D;aHHe KYT.H-20; 
- pa3SHTHe H 3<i><PeKTHSHOe HCDOJib30Sa-

HHeQBK ; 
- yt~aCTHe S pa3pa60TKe COSMecTHO C 

.H<l>B3 oT,D;eJibHbiX CHCTeM YHK; 
- pa60Tbl S o6JiaCTH npHKJia,D;HbiX HCCJie

,D;OSaHHH; 
- ,D;aJibHeifwee pa3SHTHe H 3<l><l>eKTHSHOe 

HcnoJib30saHHe OnbiTHoro npoH3SO,D;CTsa AJI.R 
pa3sHTWI 3KcnepHMeHTaJibHOH 6a3bi O.H.fi.H; 

- 3<P<PeKTHBHOe HCnOJib30SaHHe 6a30SbiX 
YCTaHOSOK, nOSbiWeHHe HX 3KOHOMH11HOCTH H 
TeXHHqecKoro cosepweHcrsa. 

KoMHTeT IlonHoMo'IHbxx Ilpe,D;crasHreneii 
nopy'IHJI ,D;HpeKUHH OIMI.H pa3pa6oTaTb KoMn
neKCHYlO nporpaMMY HCCJie,D;OSaHHH H pa3SH
TWI OIMI.H .no 2000 ro,D;a, oTpa3HB s Heii npH
opHTeTHbie HanpaaneHWI KoMIIJieKCHOH npo
rpaMMbi HaytJHo-TeXHHllecKoro nporpecca 
crpaH-'IJieHos C3B. 

KoMHTeT IloJIHOMO'IHbiX Ilpe,D;cTasHTeneii 
yTsep,D;HJI OT'IeT OIMI.H o6 HcnoJIHeHHH 6lOA
)I(eTa 3a 1984 ro,D;, npoTOKOJI 3ace,D;aHH.fl <l>HHaH
cosoro KOMHTeTa OJMI.H OT 19-29 HO.R6p.R 
1985 ro,IJ;a, yrsep,D;HJI "IlnaH-rpa<PHK C03AaHWI 
H pa3BHTWI 3KCnepHMeHTaJibHbiX H 6a30SbiX 
yCTaHOSOK H o6'beKTOS npOH3SO,D;CTSeHHOrO 
Ha3Ha'leHWI O.H.fi.H s 1986-1990 ro,D;ax", 
3acnyw·an AOKJia,D;bi AHpeKUHH .HHcTHTYTa o6 
HcnonHeHHH 6lO,Zl;)l(eTa OIMI.H 3a 1985 ro,D;, o 
pa3SHTHH 3KCnepHMeHTaJibHOH 6a3bl H npOH3-
SO,D;CTSeHHbiX no,D;pa3,D;eJieHHH liHCTHTyTa 3a 
1981-1985 rr., o npHMeHeHHH O.H.fi.H "KoH
seHQHH 0 npaBOSOM CTaTyce, npHBHJierH.RX 
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TopxecT8eHHoe 3aceoaHue KoMurera llollHOMO'llfJ>lX 

llpeocra8u reneu npa8uTen&cT8 c~aH-y'laCTHUij OlfJllf 

u YlleHozo co8eTa, noc8.R!J.4eHHOe 30-!lerwo nep8ozo 

8 MUpe Me:JtCOyHapOOHOZO Hay'lHOZO ijeH~a COijUflllU

CTU'leCKUX C~aH. PyK0800UTeflU OenezaijUU 8 C80UX 

8blCrynlleHU.RX Ol/lQCU/lU OfPUijUflllbHble npU8eTCT8U.R 

C80UX c~aH. K 8blCOKUM HazpaoaM OlfJllf - co8eT

CKOMY OpOeHy )Jpy31C6bl Hap0008 U 8beTHaMCKOMY 

opoeHy ''Jlpyx6a;' 8 oeH& 30-neru.R npu6a8U/lUCb 8eH

zepcKUu opoeH Tpyoo8ozo Kpac~tozo 3HaMeHu u 'le

XOC/l08aijKuu opoeH Tpyoa. 

B aapec lfHcruryra nocrynU/lu no3opa8/leHU.R or KO

MUTeT08 no QTOMHOU 3HepZUU, QKaOeMUU HayK c~aH

y'laCTHUij, MHOZO'lUC/leHHblX Hay'lHblX ijeH~08, CO~yO

HU'lQIOIJ.4UX C )Jy6HOU. 
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Bcrpe'la-c 8eOyTJ,4UMU y'leHblMU OHJlH 8 aeHrpatlbHOM 
neKropuu JionurexHu'leCKozo MY3eJl ( MoCK8a) , no
C8RU4eHHaR 30-neTU/0 06oeOUHeHH020 UHCTUTyTa. 

12 

B C8R3U c 30-nerueM OHJ/H 8 na8U/lbOHe "AroMHaR 
3HepzuR" B)JHX CCCP 6bzna npeiJcra8neHa 3Kcno3u-
14UR "Hay'IHO-TexHUIJeCKUU npozpecc U aTOMHaR 3Hep-
2UJI. ", no3HaKOMU8WaR nocerure.neu c OeJ!Te.tlbHOCTbiO 
HHcruryra. 
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H HMMYJiHI'eT3X Me:>KI'OCy,IJ;apCTBeHHbiX 3KOHQ
MHtleCKHX opraHH3a.QHH, ,IJ;eHCTBYJOII.UiX B onpe
,IJ;eJieHHhiX o6nacTHX coTPYAHHtlecTsa". 

B CBH3H c HCTelleHHeM cpoKa nonHoMoliH:H 
,Il;HpeKTopa OIUIH aKa,IJ;eMHKa H.H.Boromo-
6osa KoMHTeT lloJIHOMO'IHhiX llpe.D;CTaBHrene:H 
cornacHJICSI c npe,Il;Jlo:>KeHHeM lloJIHOM011Horo 
npe,IJ;CTaBHreJIH CCCP aKa,IJ;eMHKa A.M.lle-rpo
CbHHUa o6 H36paHHH AHpeKTopoM OHRH aKa
,IJ;eMHKa H.H.Boromo6osa cpoKOM Ha 3 ro,IJ;a 
H Bhlpa3HJI aKa,IJ;eMHKY H.H.Boromo6osy 6o1Ih
WYJO 6naro,IJ;apHOCTb 33 nJIO,Il;OTBOpHYJO pa6oTY 
Ha 3TOM nOCTY. 

B CBH3H c HCTelleHHeM cpoKa noJIHoMo11H:H 
BHUe-AHpeKTopoB OHRH npo¢leccopoB 3.3HT
pan&ro H A.C3H,IJ;ynecKy KoMHTeT llo.rmoMoli
Hhlx llpeACTaBHrene:H cornacHJICSI c npe.n;no:>Ke
HHeM AHpeKUHH OIUIH o6 H36paHHH BHUe
AHpeKTopoM 11HCTHI'YT8 npo¢leccopa 3.3HT
panbrO cpoKOM Ha TPH ro,IJ;a. KoMHreT lloJIHo
MO'IHhiX llpe,IJ;CTaBHTeJieH o6cy,IJ;HJI npe,Il;JIO:>KeH
Hbie KaH,IJ;H,IJ;8TYPhi OT tiCCP H r ,nP H peWHJI 
nposecTH nHC&MeHHoe ronocoBaHHe. 

KoMHTeT lloJIHOMO'IHhiX llpe.n;crasHTeneii 
Bbipa3HJI 6naro,IJ;apHOCTh npo<PeccopaM A.C3H
AYJiecKy H 3.3HTpaJibro 33 nJIO,Il;OTBOPHYIO pa-
6oTy Ha nocTax BHUe-,IJ;HpeKTopoB OHRH. 

26 M8pTa 1986 ro,IJ;a COCTOSIJIOCb TOp:>KeCT
BeHHOe 3ace,IJ;aHHe KoMHTeTa llOJIHOM011HhiX 
llpe,IJ;CTaBHTeJieH H YlleHoro COBeTa OHRH, 
nocsHmeHHoe 30-neTHIO HHcTHzyTa. B KallecTse 
rocTe:H B HeM npHHSIJIH yqacrHe nocn&I rocy
,IJ;apCTB-l{JleHoB OIUIH, npe.n;crasHTenH MH
HHCTepcTB H Be,IJ;OMCTB, Be,zJ;ymHe YlleHhie, pa
OOTaBWHe B ,[(y6He, pyKOBOAHreJIH Hay11H&IX 
UeHTpoB, coTPYAHHtlaiOIUHX c 11HCTHTYTOM, pa-
6ol1He, CJIY:>K3IUHe, yqeH&Ie HHcTHzyTa, a TaK:>Ke 
roCTH C npe,Il;npHSITHH H H3 yqpe:>K,Il;eHHH ropo
,IJ;a. Ha Top:>KeCTBeHHoM 3ace,IJ;aHHH 6&IJIH spy
lleHbi npaBHTeJihCTBeHH&Ie Harpa,IJ;bi BHP H 
tiCCP: op,IJ;eH Tpy,IJ;osoro KpacHoro 3HaMeHH 
(BHP) H op,IJ;eH Tpy,IJ;a (tiCCP) , KoTophiMH B 
ro,IJ; csoero 30-JieTHH HHcTHrYT Harpa:>KAeH 3a 
ycneXH B HayKe, no,IJ;rOTOBKe BbiCOKOKBaJIH
$HUHpOBaHHbiX H3yqHhiX Ka,Il;pOB H pa3BHTHH 
Me:lK,Il;yHapo,IJ;Horo coTpyAHH'IecTBa. Ha 3ace
AaHHH TaK:>Ke 6biJIO npHHSITO ''06pameHHe 
ylleHbiX-$H3HKOB COUHaJIHCTH'IeCKHX CTpaH
YllaCTHHU 06'be,IJ;HHeHHoro HHCTHrYTa S~,I~;epHbiX 
HCCJie,IJ;OBaHHH K Hay11HOH o6mecTBeHHOCTH 
MHpa 3a noJIHYJO H nosceMecmYJO JIHKBH,IJ;a
UHIO SI,Il;epHoro opy:>KHS~ AO KoHua XX cTone
THH", B KOTOpOM, B llaCTIIOCTH, rOBOpHI'CSI: 
"Mbi npH3biBaeM BCeX ylleHhiX, BCIO HaY11HYJO 
o6mecTBeHHOCTb MHpa aKTHBHO BKJIIO'IHI'bCSI 
B 6op~o6y 3a npHcoe,IJ;HHeHHe CiliA, a 3aTeM 
H ApyrHX SI,Il;epHbiX ,IJ;ep:>KaB K COBeTCKOMY 
MopaTopHIO. Hcn&ITaHHH H,IJ;epHoro opY:>KHH 

AOJI)IQibl 6&ITh npeKpameHbi H 3anpemeH&I non
HOCThiO H nOBCIOAY - T3KOBO BeJieHHe BpeMe
HH, TpeOOBaHHe Hapo,Il;OB MHpa". 

60 ceccHH YlleHoro coseTa OHHH npoxo,IJ;H
na 5-6 HIOHH 1986 r. CoseT o,IJ;o6pHJI ,IJ;eHTeJib
HOCTh ceKUHH Y11eHoro coseTa no $H3HKe Bhi
coKHx H no $H3HKe HH3KHX 3HeprHH H HX Ko
MHTeTOB H npe,IJ;JIO:lKHJI ,Il;HpeKUHSIM I1HCTHI'YT3 
H na6opaTopH:H, a TaK:>Ke pyKOBOACTBaM OHMY 
H CH30 paccMOTpeTh HX peKoMeHAaUHH· Co
seT YTBep,IJ;HJI peweHHe :lKIOpH o npeMHHX 
OHHH 3a JIY'IWHe pa6onx, BhinOJIHeHHble B 
1985 ro,IJ;y. tlneHbi Cose-ra 3acnywanH AOKJia,IJ; 
o pa3pa6oTKe npoeKTa KoMnneKcHo:H nporpaM
Mbi pa3BHTHH OHHH AO 2000 ro,IJ;a, a TaK:>Ke 
HH$OpMa.UHIO 0 pa3BHTHH H8yqHO-TeXHHtlecKOH 
6H6JIHOTeKH OHRH. Ha ceccHH c AOKJia,IJ;aMH 
0 npoeKTe npo6JieMHO-TeM8TH'IeCKOrO nJiaH3 
H3Y11HO-HCCJie,IJ;OB8TeJibCKHX pa6oT H Me:>KAY
Hapo,IJ;Horo coTpy,IJ;HHtlecTsa OHRH Ha 1987 ro,IJ; 
BhiCTYnHJIH pyKOBO,IJ;Hl'eJIH JI800p8TOpHH H 
OHMY, 6&IJIH onpe,IJ;eneHhi OCHOBHbie Hay'IHhxe 
HanpasneHHJJ na6opaTopH:H H OHMY Ha 
1987 ro,IJ;. 

C H8Y'IHhiMH ,Il;OKJia,IJ;aMH Ha CeCCHH BbiCTY
nHJIH l{JleHbi-KoppecnoH,IJ;eHThi AH CCCP 
M.r .M emepHKOB H )J;.B.IIIHpKOB - "3BM H 
TeopeTH'IecKaH $H3HKa" H npo<Peccop B.H.Ko
poro,IJ;HH - "MexaHH3Mbl 6HOJIOrHtleCKOro ,IJ;eH
CTBHSI HOHH3HpYJOIUHX H3JiyqeHHH". 

)J;HpeKTop OIUIH aKa,IJ;eMHK H.H.Boroni0-
6os HH$opMHposan l{JleHOB YlleHoro <!osera 
0 pe3y JihT8Tax nHChMeHHoro roJIOCOBaHHSI lloJI
HOMO'IHbiX llpe,IJ;CTaBHTeJieH CTpaH-yllaCTIIHU 38 
KaHAHA8TYPY Ha nocT BHUe-AHpeKTopa OHRH. 
BHue-AHpeKTopoM H36paH ,IJ;oKTop $H3HKo
MaTeMaTH'IeCKHX HaYK M.rMHrpo (tiCCP) • 

YlleHbiH coseT OHRH yTsep,IJ;HJI B AOJI:>K
HOCTH 33MeCTHI'eJISI ,Il;HpeKTOpa na6opaTOpHH 
TeOpeTHtleCKOH $H3HKH npo<Peccopa 3.Kanyc
UHKa cpoKoM Ha TPH ro,IJ;a. 

42 ceccZLR ceJ<ijUU YlleHozo coeeTa no ¢u-
3UJ<e 6 blC01<UX 3Hepzuu COCTOSIJiaCb 4-5 HIOHSI 
1986 r o,IJ;a. YllaCTHHK:i ceccHH 38CJ1YWaJIH AO
KJia,IJ;bi 0 H8Y'IHhiX pe3yJihTaTax, npe,D;CTaBJISie
MbiX OIUIH Ha XXIII Me:lK,Il;YJiapoAHYJO KoH<Pe
peHUHIO no $H3HKe BbiCOKHX 3HeprHH 
(BepKJIH-86): "llpe,IJ;CK33aHHe ,IJ;JISI noJISipH3a
UHOHHhiX SIBJieHHH H CelleHHH pacceSIHHSI a,Il;po
HOB npH BbiCOKHX H CBepXBbiCOKHX 3HeprHSIX" 
(AOKJia,IJ;'IHK C.B.ronocKoKoB) , o63opH&Ie 

,IJ;OKJia,IJ;bl OT nB3 (A.A.Ky3HeUOB) HOT n.RII 
(M.r.Cano:>KHHKOB), "3$$eKTbl UBeT8 B 
a,Il;pOH-SI,IJ;epHbiX B3aHMO,IJ;eHCTBHSIX" (B.3.Ko
neJIHOBHll), "CneKTpbl npOTOHOB OT $parMeH
TQUHH ,IJ;eHTpOHOB C HMnyJibCOM 9 r3B/c Ha 
R,D;pax H CTpyKTypHaSI $YHKUHSI ,IJ;eHTpoHa" 
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B 1meape 1986 z. 11./leHbl YlleHozo coeera OHJ/H noce
TU/lu HHcruryr Ju)epHblX ucC/leooeaHuu AH CCCP 
6 2. TpoUijKe, zoe ecrpeTWIUCb c 6eOYIJ4UMU YlleHbl.MU 
U cneijuatzUCTtl.MU 3T020 Hay'IHOZO ijeHrpa, nD3HQKO· 
MWIUCb c coopyJKae.Mbl.M 30ecb llUHeuHblM ycKopure
lleM npOTOH06 (MOCK06CKOU Me30HHOU rfia6pUKOU), 
npoeoOUMbl.MU UCC/le006aHUR.MU. 
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(JI.C.,A)Kl'HpeH), "MccJie,z:J;OBaHHe npoQecCOB 
Q>parMeHTaQHH H,D;pa 1 9 F c HMI1YJILCOM 
4,2 r3B/c" (B.A.CBHpH,D;OB). Ha ceCCHH TaK:>Ke 
o6cy:>K,IJ;aJIOCL COCTOHHHe ,IJ;eJI 110 IlpOeKTaM 
,[(EJI<l>M (AOKJia,IJ;liHKH ll.H.Boromo6oB, 
3.H.ULiraHOB, r.B.MHQeJILMaxep), "HeH:TpHH-
HLIH ,IJ;eTeKTop" (A.C.BoBeHKo), "llapyc" 
(B.A.HHKHTHH) H qAPM (M.<l>.JIHXalleB). 
B CBH3H c HCTelleHHeM cpoKa noJIHOMOliHH 
pa6otiHX opraHOB ClleQHaJIH3HpOBaHHLIX KOMH
TeTOB ( $OT03MYJILCHOHHOrO, KaMepHoro H KO
MHTeTa 110 3JieKTpoHHbiM 3KCilepHMeHTaM) 
ceCCHH YTBep,D;HJia HOBbiH COCTaB pa6oliHX 
opraHOB Ha TPH ro.D;a. 

Ha 42 ceccuu ceJ<ijUU Y~tenozo coeeTa no 
fjJU3UJ<e HU31<UX anepzuu, COCTOHBWeHCH 4 mo
HR, 6LIJIH 3aCJIYWaHbl HaytiHble ,Il;OKJia,IJ;hl Jla-
6opaTopHH H,D;epHLIX npo6neM: "l13y tieHHe 
B3aHMO,IJ;eHCTBHH aHTHilpoTOHOB HH3KHX 3Hep
rHH c H,D;paMH B 3KcnepHMeHTe PS-179 (UEPH) " 
(M.B.<l>aJIOMKHH), "CocTOHHHe ,IJ;eJI 110 n poeK

TY .RCHAllll-2" (B.r.KanHHHHKoB); Jla6opa
TopHH H,D;epHLIX peaKQHH: "XoJIO,Il;HOe CJIHHHHe 
H CHHTe3 HOBbiX 3JieMeHTOB" (IO.IJ;.OraHecHH), 
"llpHBO,Il;HT JIH peJIHTHBHCTCKHe CKOpOCTH 
aTOMHLIX 3JieKTpOHOB K OTKJIOHeHHIO XHMH
tieCKHX CBOHCTB Ku(Z = 104) OT CBOHCTB Zr 
H Hf?" (11.3Bapa) ; Jla6opaTopHH HeH:TpoHHoH: 
$H3HKH: "Hefi:TpoHorpaQ>HllecKHe HCCJie,z:J;OBa
HHH ~ynepHOHHLIX KpHCTaJIJIOB C BO,D;Op O,D;Hbi
MH CBH3HMH" (A.M.BanarypoB), "qeTHLie H 
HelleTHLie 3Q>$eKTbl IlpH B3aHMO,IJ;eHCTBHH Me,z:J;
JieHHbiX HeHTpOHOB C H,D;paMH" (JI.B.llHKeJIL
Hep) , a TaK:>Ke ,IJ;OKJia,IJ;hi o nepcneKTHBax pas
BHTIDI peJIHTHBHCTCKOH H,D;epHOH $H3HKH, C KO
TOpbiMH BbiCTYilHJIH B.K.JiyKLHHOB, A.M.THTOB 
H A.,D;.KoBaneHKO. C ,IJ;OKJia,IJ;aMH o6 HTorax 
pa6oTLI Me:>K,IJ;YHapO,D;HbiX KOHQ>epeHQHH 110 Te
MaTHKe ceKQHH Ha ceccHH BLICTYilHJIH K . .R.rpo
MOB, 10.3.lleHHOH:>KKeBHll, M.MepTHr. 

24 ceccZLR ceJ<ijUU Y~tenozo coeem no Teo
peTu~tecJ<ou f/JU3U1<€ COCTOHJiaCL 5 ,IJ;eKa6pH 
1986 ro.D;a.HaHeH: o6cy:>K,IJ;aJIHCL Hayl!HL'Ie ,uoKJia
,Il;bi Ha TeMy "3BM B TeopeTHtieCKOH Q>H3HKe". 
C AOKJia,IJ;aMH BLicTynHJIH: B.JiaccHep - "Co

BpeMeHHLIH CTaTyc KOMilLIOTepHOH anr e6pLI 
(110 MaTepHaJiaM IlOCJie,IJ;HHX KOHQ>epeHQHH) ", 
B.n.rep,D;T - "AHanHTHtiecKHe BLitiHcJieHHH H 
TeopeTHtiecKaH $H3HKa", O.B.CenrorHH 
"llpo6JieMbl liHCJieHHOrO peWeHHH HeKOTOpbiX 
$H3HlleCKHX 3a,IJ;all", q.CTOHHOB - ''BLiliHCJie
HHH B 60JILWOM KOHQ>HrypaQHOHHOM 11pO
CTpaHCTBe", B.K.MHTpiOWKHH - " M eTOA 
MoHTe-Kapno B TeopHH noJIH H H,D;epHoH: $H3H
Ke", E.ll.)I(H,IJ;KOB - "MaTeMaTHtiecKoe MO,IJ;e
JIHpoBaHHe H lJHCJieHHbie 3KCI1epHMeHTbi", 
A.,[(OHKOB - "Bo3MO:>KHOCTH nepcoHaJILHLIX 
KOMilbiOTepoB". YtiaCTHHKH ceccHH 3aCJiy wanH 

16 

TaK:>Ke HHQ>opMaQHIO o paspa6oTKe npoeK
Ta KoMilJieKCHOH nporpaMMLI pa3BHTHH OM.RM 
,IJ;O 2000 ro.D;a, KOTopyro npe,D;CTaBHJI 
,[(.B.lllHpKOB. 

OcHOBHoe BHHMaHHe yqacTHHKOB 43 ceccuu 
ceJ<ijUU Y~tenozo coeem no ifJuauJ<e BbJCOJ<UX 
(2-4 oeJ<a6pR.) u no ifJuauJ<e HU37<UX 
(25-27 HOR.6pR.) anepzuu 6Lmo y,IJ;eneHo o6-
cy:>K.D;eHHIO OTlleTOB Jia6opaTOpHH 0 XO,IJ;e Bbi
IlOJIHeH}JH 11p06JieMHO-TeMaTHllecKoro IlJiaHa 
HaytiHO-HCCJie,IJ;OBaTeJILCKHX pa60T H Me:>K,IJ;yHa
po,D;HOrO COTpy,D;HHlleCTBa Jia6opaTOpHH B 
1986 ro,IJ;y, c KOTOpbiMH BbiCTYilHJIH A.,[(.KoBa
JieHKO, JI.A.,[(H,IJ;eHKO, E.A.qy.D;aKoB, M.H.CeMe
HIOWKHH, M.A.lllenaeB (JIBS), C.A.ByHHTOB, 
B.A.XatiaTypoB, B.CHTap, JI.M.OHHIQeHKO, 
B.A.KapHayxoB, B.M.UynKo-CHTHHKOB (JI.Rn), 
H.H.roBopyH, M.CyK, A.M.3a.D;Opo:>KHLW, 
C.IO.lllMaKoB, M.JI.Boronro6cKHH:, M.B.lly3LI
HHH (JIBTA)' M.A.ronyTBHH, r.B.,[(oJI6HJIOB 
(OHMY), B . .D;.AHaHLeB, r.n.)l(yKoB, JI.B.llH
KenLHep, IO.M.OcTaHeBHll (JIH<l>)' r.r.rynL-
6eKHH, r.M.Tep-AKOilLHH, IO.IJ;.OraHeCHH 
(JI.RP); c OTlleTOM 110 npoeKTY .[(EJI<l>M 
BbiCTYilHJI ll.H.BoroJII060B, C OTtieTOM 0 co
TPYAHHtieCTBe OM.RM c M<l>B3 H o ,IJ;eHTeJILHO
crn CH30 B 1986 ro,IJ;y - 3 .M.ManLQeB. C ,IJ;o
KJia,IJ;aMH 06 HTOrax paOOTbl Me:>K,IJ;yHapO,D;HLIX 
COBeiQaHHH H KOHQ>epeHQHH 110 TeMaTHKe 
ceKQHH: BLICTYilHJIH M.A.CMOH,IJ;LipeB, C.A.By
HHTOB, B.B.BypoB, B.ll.,[(:>KenenoB, B.,D;.To
HeeB, B.K.JiyKLHHOB, B.C.Mene:>KHK, B.M.Jiy
mHKOB. MHQ>opMaQHIO o nowoTOBKe npoeK
Ta KoMilJieKCHOH nporpaMMLI pa3BHTHH OM.RM 
,IJ;O 2000 ro,IJ;a Ha ceKQHHX npe,D;CTaBHJIH 3.3HT
panLro H A.H.CHcaKHH. 

3ace,IJ;aHHH ClleQHaJIH3HpoBaHHbiX KOMHTe
TOB npH ceKQHHX YtieHoro coBeTa no $H3HKe 
BbiCOKHX 3HeprHH ( $OT03MYJILCHOHHOrO, Ka
MepHoro H KOMHTeTa 110 3JieKTpoHHbiM 3KCile
pHMeHTaM) H 110 $H3HKe HH3KHX 3HeprHH 
(KOMHTeTa 110 HeHTpOHHOH Q>H3HKe, KOMHTeTa 

• 110 CTpyKType H,D;pa H KOMHTeTa 110 $H3HKe 
TH:>KeJibiX HOHOB) IlpoXO,Il;HJIH B 1986 ro,IJ;y 
,IJ;Ba:>K,IJ;LI: B anpene H B OKTH6pe. Ha ,CBOHX 
3aCe,IJ;aHHHX liJieHbl KOMHTeTOB o6cy,IJ;HJIH Ilpe,D;
JIO:>KeHHH Jia6opaTOpHH B IlpOeKT npo6JieMHO
TeMaTHlleCKOrO IlJiaHa HaytiHO-HCCJie,IJ;OBaTeJIL
CKHX paOOT H Me:>K,IJ;yHapo,D;HOrO COTpy,D;HHlle
CTBa Ha 1987 ro,IJ;, ,IJ;OKJia,IJ;LI o xo,IJ;e pa6oT no 
YTBep:>K,D;eHHbiM IlpOeKTaM H TeMaM, OTlleTbl 
110 3aBepWeHHbiM TeMaM, C006IQeHHH 06 HTO
rax HeKOTOpbiX COBeiQaHHH H KOHQ>epeHQHH. 
~eHbl ClleQHaJIH3HpoBaHHbiX KOMHTeTOB IlpH 
CeKQHH YlleHoro COBeTa 110 $H3HKe BLICOKHX 
3HeprHH o6cy,IJ;HJIH TaK:>Ke npoeKT pa3BHTHH 
UeHTpaJILHoro BLitiHCJIHTeJILHoro KOMilJieKca 
OM.RM Ha 1986-1990 rr. 
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• 

YtieHbre OllfiH Harpa:>K,ZI,eHbi B 1986 ro,ll,y: 
- llpeMneii CoseTa MnHHCTpOB CCCP B o6-

rracTu HayKH u TeXHHKH 3a 1986 ro,ll, 3a pa3pa-
6oTKY H BHe,ll,peHHe aBTOMaTH3HpOBaHHblX 
CHCTeM Bbl'IIHCJIHTeJihHOrO 3KCnepHMeHTa B HH
)KeHepHblX pac'lleTax. (B 'IIHCJie aBTOpOB~ 

H.H.roaopyH, JI.C.HeQ>e,ll,hesa, P .H.<l>e,ll,opoaa, 
B.ll.lllupHKOB) ; 

- e,ll,HHOBpeMeHHOH npeMHeH, ycTaHOBJieH
HOH CoaeTOM MHHHCTpOB CCCP, 3a Bbmorr
HeHue QHKJia HaytJHO-TeXHH'IJeCKHX pa60T 
"Pa3pa6oTKa u npnMeHeHue .R,ll,epHo-Q>u3HtJec
KHX MeTO,ll,OB H armapaTypbl ,ll,Jl.R BbiCOKO
'IIYBCTBHTeJihHOrO ,ll,ByMepHOrO aHaJIH3a CMeCeH 
MetJeHblX COe,ll,HHeHHH Ha nJIOCKHX HOCHTeJI.RX". 
(B 'IJHCJie aBTOpOB: rpynna yqeHhiX JIB3, 
HaytJHhiH pyKoBO,ll,HTerrh pa60Tbi - npoQ>eccop 
IO.B.3aHeBcKnii) ; 

llPEMHH OllfiH 

Ha coucKaHHe npeMHH OllfiH 3a 1985 ro,ll, 
6blJIH Bbl,ll,BHHYThl JIY'IIlllHe Hay'IIHD-HCCJie,ll,OBa
TeJihCKHe H 3KCnepHMeHTaJihHhie, HaytJHo-MeTO
,ll,H'IIeCKHe H Hay'IIHO-TeXHH'IIeCKHe, a TaK)Ke 

llO HAYqHO-HCCJIE)lOBATEJihCKHM 
TEOPETifqECKHM P AEOT AM 

Ilepea.R. npeMWI. 
"OnepaTOpHble MeTO,ll,bl B TeOpHH 3JieMeH

TapHblX 'IJaCTHQ". 
ABTophr: H.ErraHK, M.rasrrutJeK, .R.)lnT

Tpux, r .li.KorrepoB, ll.3KcHep. 

Bropa.Jl npeMWI. 
"HOBble MeTO,ll,bl B TeOpHH nHOH-H,ll,epHblX 

B3aHMO,ll,eHCTBHH". 
ABTophr: B.E.EerrHes, E.B)KeQHOHKo, 

B.B.llynhillleB, C.A.PaKHTH}{CKHH, O.ll.Corros-
QOB, M.X.XaHxacaes. · 

nPEMMM 

rocy,ll,apCTBeHHOH npeMHeH rpy3HHCKOH 
CCP no HayKe u TeXHHKe 3a 1986 ro,ll, 3a QHKJI 
pa6oT "06Hapy)KeHHe H HCCJie,l],OBaHHe 6apHOH
HOrO COCTOHHHR CO CKpblTOH CTpaHHOCThlO" 
(.ABTophr: H.C.AMarrro6erru, T.C.rpurarralllBH
rru, B .ll.;ll)Kop,ll,)Ka,ll,3e, B.)l.KeKeJIH,ll,3e, M.<l>.Jlu
xatJes , r.H.HHK06a,I1,3e); 

- 3orroToii Me,narrhlO HMeHH H.B.Kyp'laTOBa 
u llpeMueii AH CCCP 3a QHKJI pa6oT no MJO-Ka
TaJIH3Y H MlO-Me30aTOMHblM npoQeCCaM B H30-
Tonax BO,ll,Opo,ll,a. (ABTOp: 'IJleH-KOppecnoH
,ll,eHT A H CCCP B.ll.)l)KerrenoB) ; 

- llpeMneii HMeHH H.M.Kp&moaa AH YCCP 
3a l.(HKJI pa6oT "MaTeMaTH'IIecKHe MeTO,ll,bl HC
CJie,ll,OBaHHR CHCTeM C HapyllleHHOH CHMMe
TpHeH". (ABTOp: ,ll,OKTOp Q>H3HKo-MaTeMaTH
'IIeCKHX HayK ll.H.Eororr106os). 

HaytJHo-TeXHH'IIeCKHe npHKJia,LUihie pa60Tbi, Bbl
noJIHeHHbie coTpy,ll,HHKaMH liHcTHTyTa. Pellle
HHeM YtieHoro coaeTa OllfiH OT 5-6 HJOHH 
1986 r o,ll,a npucy)K,ll,eHhi crre,ll,yiOI..QHe npeMHH: 

llO H A YqHO-HCCJIE)lOBATEJibCKHM 
3KCllEPHMEHTAJibHbiM PAEOTAM 

Ilepea.R. npeMWI. 
" 3 KcnepuMeHTaJihHbie uccrre,ll,OBaHHR KY

MYJIRTHBHoro po)K,ll,eHHR tJaCTHQ Ha CHHXpoQ>a-
30TpOHe OllfiH u pacnpe,ll,erreHue KBapKoB 
B R,ll,pax". 

ABTophr: A.M.EaJI,ll,HH, B.K.EoH,ll,apes, 
H.C.Mopo3, IO.A.llaHe6paTQeB, M.lleHQH, 
B.C.CTaBHHCKHH, A.H.XpeH0B, JI.E.rorroaaHos, 
A.ll.Qs uHeB, B.H.Ca,ll,oBHHKOB. 

JJ.ee eropbze npeMuu 
" H ccrre,ll,oBaHHe csoiicTB aTOMHhiX H,ll,ep, 
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y,naneHHbiX OT nOJIOCbl CTa6H.JThHOCTH, no npo
rpaMMe 11P:HC-.RCHATin". 

ABTOpbi: r.,U.Anxa30B, H.raa6aaTop, 
K • .R.rpoMoB, B.r .KanHHHHKos, K.A.Me3HJieB, 
A.B.noTeMna, <I>.TapKaHH, IO.H.HoBHKOB. 

"Y3KHe ,nHnpoTOHHbie pe30HaHCbl B np
B3aHMO,neHCTBHHX npH 3HeprHHX 1 +5 r 3B". 

ABTOpbi: IO.A.TpoRH, A.B.HHKHTHH, 
B.H.net~eHoB, B.:H.Mopo3, A.n.:HepycanHMOB, 
A.n.CTeJILMax, K.Bewney, <I>.KoTopo6aif, 
,U.naaTea. 

.l(onOIJ.HUT€/J.bHCUI. 8TOpM npeMWf. 
"J1CCJie,nOBaHHe O'Ke-3JieKTpoHOB, B03HH

KalO~HX B HOH-aTOMHbiX CTOJIKHOBeHHHX T.R:>Ke
JlbiX HOHOB C aTOMaMH HeOHa". 

ABTopbi: ,U.BepeHH, ,U.Bapra, .R.Ber, :H.Ka
.nap, B.H.MeJibHHKOB, III.P~m, r .XoK, B.IllyJIHK, 
B.A.IUerones. 

no HAytiHO-METO,UlfliECK:HM 
11 HAytiHO-TEXHlfliECK:HM P ABOT AM 

IIepeM npeMWI. 
"BHe,npeHHe, pa3BHTHe H HCnOJib30B8HHe 

nporpaMMHbiX CHCTeM M11 aHaJIHTHllecKHX Bbl
llHCJieHHH aa 3BM". 

ABTophi: A.A.AxyH,ZJ;oB, ,U.IO.Bap,nHH, 
JI.B.Boohmesa, B.n.rep.nT, :H.EJKH.nKosa, 
B.Jlaccaep, B.A.PocToBQeB, O.B.Tapacos, 
P.H.<I>e.noposa, ,U.B.IIIHpKoB. 

.l(ee eTopbze npeMuu 
"CneKTpoMeTp o6paTHOH reoMeTpHH 

K,UCOr-M Ha peaKTope :HBP-2". 
ABTopbi: r.BanyKa, A.B.BenyWKHH, 

C.:H.BparHH, O.:H.EnH3apos, B.A.EpMaKoB, 

T .3anecKH, M.3.:HwMyxaMeToB, :H.HaTKaHeQ, 
B.OneRpllHK, .R.nasenllHK. 

"Pa3pa60TKa, C03,naHHe H npHMeHeHHe CH
CTeMhl KpHoreHHOH OTKallKH BaKyyMHOH Ka
Mepbl CHHXpo$a30TpOHa ,nJI.II yBeJIHlleHHH HH
TeHCHBHOCTH nyllKOB ycKopeHHbiX T.fi)KeJibiX 
HOHOB". 

ABTopbi: H.H.Aranos, B.B.BacHJIHWHH, 
:H.B.3aifQes, A.r.3enh,nosHll, JI.n.3HHoBLes, 
:H.:H.KynHKOB, C.C.Har.naces, H.B.OcHnos, 
A.:H.llHKHH, :H.H.CeMemowKHH . 

no HAytiHO-TEXH:HqECK:HM 
nP:HKJIA,UHhiM P ABOT AM 

IIepeM npeMWf. 
".R.nepHbie ynLTPacPHJibTphi H $HJILTpbi 

c acHMMeTpHllHOH CTPYKTYpoif". 
ABTophi: r.H.<I>nepoB, n.IO.Ane.nb, E.,U.Bo

po6beB, A.IO.,UH.nbiK, H.:HJKHTapJOK, B.:H.Ky3-
HeQoa, O.JI.OpenoBHll, JI.:H.CaMoHJ1osa, 
E.M.<I>aifHrepw, B.B.IIIHJioB. 

.l(ee eTopbze npeMuu 
"Pa3pa6oTKa H BHe,npeHHe ,naTllHKOB, anna

paTYpbl H MeTO,nHKH H3MepeHHH KpHoreHHbiX 
TeMnepaTyp B $H3HlleCKHX YCTaHOBKax". 

ABTophi: B.:H.,UaQKOB, B.,U.BapTeaes, 
A.r .3eJib,nOBHll, JI.B.neTpoBa, r .n.QsHHeBa, 
IO.A.IIIHWOB. 

":Hccne.nosaaHe pe3oaaacaoif CTPYKTYPhi 
HeHTpOHHbiX CelleHHH TOnJIHBHO-cblpbeBbiX 
R,IJ,epHblX MaTepHaJIOB ". 

ABTophi: T.n.BaKanos, A.A.BaaLKOB, 
T.JI.:HJiqes, A.C.MaTeesa, C.A.TowKoB, 
B.<I>.YKpaHHQeB, qaa XaHb Maif, H.B • .RHesa. 



• 

HAY~HO· 
MCCnEAOBATEnbCKME 

. PA60Tbl, 
Bblnon HE H HbiE 
nA60PATOPMHMM OMHM 
B 1986 rOAY 



nA60PATDPMR 
TEDPETM~ECKDM IIIM3MKM 

CTPYKTYP A KJIACC:WIECKO:A 
11 KBAHTOBO:A TEOPH:A ITOJIE:A 

flpoaHanH3HpoBaHhi AByxconHTOHHbie pe

weHHH ABYX HeJIHHeHHbiX 3BOJIIOUHOHHhiX CH· 

CTeM, OIIHChlBaiOI.UHX B39.HMOAeHCTBHe BOJIH 

Ha IUIOCKOCTH. 

B pe3yn&TaTe o6Hapy:>KeHo: 

1) raweHHe BOJIH. HaHAeHbl ycnOBIDI, 

npH KOTOpbiX ABe BOJIHqi, pacnpocTpaHRIO· 

J.UHeCR Ha nnoci<:oCTH noA yrnoM Apyr K APY· 

ry, racRT Apyr Apyra. 

2) l13nyqeHHe H nornoJ.UeHHe BOJIH. Haii

AeHbi ycnoBHR, npH KOTophiX AJIHHHaR B onHa 

B npouecce 3BOJIIOUHH H3nyqaeT ( HJIH norno

I.U&eT) nai<:eT I<:OpOTKHX BOJIH. 

3t 0Tpa:>KeHHe BOJIH. HaiiAeHhi ycno BHH, 

npH KOTOpbiX AJIHHHaR BOJIHa H nai<:eT I<:OpOT· 

KHX BOJIH B pe3yJI&TaTe CKOJib yrOAHO M aJIOrO 

B03Myi.UeHHR MeHRIOT HanpaBJieHHe ABH:>KeHIDI 

Ha npRMO npoTHBonono:>KHoel 1 I. 
flpeACKa38Hbl ABa Ha6JIIOAaeMbiX Ha Ollbl· 

Te 3Q:>Q:>ei<:Ta CBR3aHHbiX COCTORHHH COJIHTOHOB 

Ha HeOAHOpOAHOCTRX: 1) HOBaR BeTBb Ha 

BOJI&TaMnepHOH xapaKTepHCTHKe; 2) H OBaR 

BeTBb Ha 3aBHCHMOCTH KpHT~eCI<:OrO TOI<:a 

OT BHeWHero MarHHTHOrO llOJIR ( "COJIHTOH· 

HhiH KpecT"). ConHTOHHhiH KpecT Ha6niOAaJI· 

CR B 3I<:CnepHMeHTax, BbinOJIHeHHbiX B J1p:) 
AH cccpl 2 '. 

,lLriR BToporo AHQ:>Q:>epeHQHan&Horo o nepa

Topa Ben&TpaMH ( KOBapHaHTHoro onep aTopa 

)l;anaM6epa) nonyqeHO TO)I(AecTBO, H3 KOTO· 

poro cneAyeT, qTo nOAXOAbi <l>oKa H P o3eHa 

I<: TeopHH TRrOTeHIDI 3HHWTeHHa 3KBHBaJieHT· 

Hbl H 03HaqaroT BBeAeHHe YCJIOBHH rapM OHHq

HOCTHI3/. 

Pa3pa6oTaH anropHTM nocTpoeHHR c ynep

CHMMeTpHqHhiX TeOpHH 6e3 paCXOAHMOCTeH, 

OCHOBaHHbiH Ha pa3MepHOH perynRpH3aQHHI 4 /. 

Pa3BHT raMHJibTOHOB Q:>opMaJIH3M AJIR CHH· 

ryJIRpHbiX narpaH:>KHaHOB C BbiCWHMH n pOH3· 

BOAHbiMH, qTO Heo6XOAHMO AJIR HX K aHOHH· 

qecKoro KBaHTOBaHIDI. K qHcny Tai<:Hx c HcTeM 

OTHOCRTCR, HallpHMep, pa3JIHqHbJe Bap HaHTbl 

rpaaHTaQHOHHbiX TeOpHH, AeHCTBHe KOTOpbiX 
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COAep:>KHT KB&ApaTHqHble no KpHBH3He CJia· 

raeMbie, a Tai<::>Ke MOAHQ:>HI<:aQHH CTpyHHOH 

MOAeJIH c :>KeCTKOCTbiO, nonR .RHra - MHnnca c 

BbiCWHMH npOH3BOAHhiMH H T.A. )l;oi<:a3aHa 

HHBapHaHTHOCTb Mepbl B Q:>yHKQHOHaJibHOM 

HHTerpane B Q:>a30BOM npOCTpaHCTBe AJIR 

CHCTeM CO CBR3RMH ~H pa3JIHqHbJX napaMe· 

TpH3aQHRX 3THX cBR3eH 5 I. 
Pa3pa6oTaH MeTOA yqeTa 3Q:>Q:>ei<:ToB Heno

KaJibHOCTH I<:Bapi<:OBbiX H rJIIOOHHbiX KOHAeH

caTOB H HCCJieAOBaHO HX BJIHRHHe Ha Q:>opMY 

BOJIHOBOH <PYHKUHH nHoHa B KX.n;l 6 1. 

flpeAJIO:>KeH HOBbiH MeTOA KBaHTOBaHHR 

KanH6poBOqHbiX TeopHH, OCHOBaHHbiH Ha pac

WHpeHHOM npHMeHeHHH npHHQHna KaJIH6pO· 

BOqHOH HHBapHaHTHOCTH npH KOHCTpyHpOBa· 

HHH Q:>H3HqeCI<:HX nepeMeHHbiX H Bhi60pe 

TeH30pa 3HeprHH·HMllYJibCa. 3TOT MeTOA ll03BO· 

nReT pewHT& npo6neMy nocTpoeHHR OAHO· 

qacTHqHbiX Q:>yHKUHH rpHHa Q:>epMHOHOB C npa

BHJibHbiMH aHaJIHTHqeCKHMH CBOHCTBaMH H fiO· 

I<:a3aTb HecocTORTeJI&HOcT& KpHTepHR BHnbCOHa 

KaK KpHTepHR KOHQ:>aHHMeHTa. flpeA]JaraeTCR 

HOBbiH, TOllOJIOrHqeci<:HH KpHTepHH KOHQ:>aHH· 

MeHTa, OCHOBaHHbiH Ha RBJieHHH AeCTpyKTHB· 

HOH HHTepQ:>epeHUHH H Hcqe3HOBeHHH acHMnTo

mqecKHX cocTORHHH uBeTHbiX noneifl7 I. 
HaHAeHa Q:>opMynHpOBKa TeopHH nonR 

c <PYHAaMeHTaJI&HOH Maccoil M B KOHQ:>Hrypa

UHOHHOM npeACTaBJieHHH, ll03BOJIRIOI.UaR 

BKnroqHTb B pa3BHBaeMyro cxeMY oiiHcaHHe 

rpaBHTaQHOHHOrO B39.HMOAeHCTBHR. 

B TeopHH nonR c <PYHAaMeHTaJI&HOH Maccoil 

nocTpoeHo o6o6I.UeHHe MOAeJIH CanaMa -

BaHH6epra - rnewoy' OIIHCbiBaiOI.UeH 3Jiei<:Tpo

CJia6hie B39.HMOAeHcTBHR. ITonyqeHbi HOBbie 

qneHbl B39.HMOAeHCTBIDI, HCqe3aiOJ.UHe B npe

AeJie M ~ oofBI. 

HaiiAeHo ToqHoe peweHHe MHoroKoMno

HeHTHOH MOAeJIH rpocca- HeBel9 1. 
B KJiaccHqeci<:oH H KBaHTOBOH AHHaMHKe 

peJIRTHBHCTCKHX CTpyH B raMHJibTOHOBOM 

llOAXOAe llOCTpOeH 6eCI<:OHeqHbiH Ha6op HHTe

rpaJIOB ABH:>KeHHR Q:>epMHOHHOH CTPYHhii 
1 0 I. 

flpeAJIO:>KeH MexaHH3M yAep:>KaHHR I<:Bap

KOB, OCHOBaHHbiH Ha cneQHQ:>HI<:e peweHHH 



.nBYXllaCTHl.IHOH 33,ll;aliH B penR:THBHCTCKOM 

KOHq>HrypanHOHHOM npe,nCTaBJieHHH. lloKa3a

HO, liTO cymecTsyeT KJiacc perneHHH, ,nnR: 

KOTOpbiX BblpiDKeHHe ,IJ;JIR: BOJIHOBOH cpyHKnHH 

OTHOCHTeJibHOrO ,nBH)I(eHHR: co,nep)I(HT YHHBep

CaJibHbiH pe~I.UHH cpaKTopl 11 I. 
llpe,nJIO)I(eH MeTO,IJ; nOCTpoeHHR: aCHMnTO

THlleCKHX pa3JIO)I(eHHH cpeHHMaHOBCKHX HHTe

rpaJIOB H nOJIHbiX cpyHKQHH rpHHa no 6oJib

lllHM eBKJIH,IJ;OBbiM HMnYJibCaM H (HJIH) MaC

caM B MS-cxeMe, o6o6ma10I.UHH Ha 3TOT cnyqaH: 

npoQe,nypy nonylleHHR: pa3JIO)I(eHHR: .nsyx To

KOB Ha MaJihiX paccTOR:HHR:X. Pa3JIO)I(eHHe se

,neTcR: no MS-nepeHopMHpoBaHHbiM onepaTo

paM C K03cpcpHQHeHTHbiMH cpyHKQHR:MH, pa3JIO

)I(HMbiMH B CTeneHHbie pR:,Il;bl no MaJibiM HM

nyJibCaM H MaccaM. 

,[{JIR: ,nayMepHbiX ,IJ;HCKpeTHbiX ,IJ;HHaMHlleC

KHX CHCTeM 06Hapy)l(eHbl HOBbie MeXaHH3Mbl 

HClle3HOBeHHR: nepHO,IJ;HlleCKHX op6HT; H3ylleH 

nepexo,n OT KOHCepBaTHBHOrO K CJia6o,nHCCH

naTHBHOMY pe)I(HMyl 1 3 I 
llpe,nno)l(eH HOBhrn MeTo,n onpe.neneHHR: 

KpHTHllecKOH TeMnepaTypbl 8 c' "HaMarHHlleH

HOCTH" <L>, BOCnpHHMliHBOCTH X H ,np. B TeM

nepaTypHbiX cpa30BhiX nepexo.nax B perneTOli

HhiX TeOpHR:X nOJIR:, OCHOBaHHbiH Ha BbNHCJie

HHH cpyHKQHH pacnpe.neneHHR: napaMeTpa no

PR.nKa. 3ToT MeTo,n no3BOJIR:eT .no6HThCR: 6onee 

BbiCOKOH TOliHOCTH npH BblliHCJieHHR:X B6JIH3H 

TOliKH cpa3osoro nepexo.na no cpasHeHHIO co 

CTaH,napTHbiMH MeTO,IJ;aMH. C ero nOMOI.UbiO 

B SU(2)-KanH6poBoliHOH TeopHH Ha perneTKe 

4 X 83 BblliHCJieHbl BeJIHliHHbi: 8 ' <L> H xl17 I. 
c 

CHMMETP:Hl1l1 CYllEPCHMMETPl1l1 

B3Al1MO,D;E3CTBI13 

3JIEMEHT APHhiX qACTlfU 

Pa3pa6oTaHHbiH B ,D;y6He MeTo,n rapMoHH

lleCKoro cynepnpOCTPaHCTBa snepBbie no3BO

JIHJI nOCTpOHTb 06I.Uy10 cynepCHMMeTpHl.IHYIQ 

(N = 2) CHrMa-Mo,neJib ,nJIR: rHnepMyJibTH

nJieTOB MaTepHH. B pa6oTax 1986 rona no

Ka3aHO, liTO BCe H3BecTHbie paHee OnHCaHHR: 

N = 2 MaTepHH (TeH30pHbrn MYJibTHnneT H .npy

rHe) 3KBHBaJieHTHbl orpaHHlleHHbiM KJiaCCaM 

CaMO,IJ;eHCTBHR: rHnepMyJibTHnJieTOB H CBR:3aHbl 

c HHMH npeo6pa30BaHHR:MH Jle)l(aH,npa. 06maR 

CHrMa-Mo,nenb OTBellaeT rHnepK3neposy MHoro

o6pa3HIO. ,ZJ;o CHX nop rHnepK3JiepOB 06I.UHH 

noTeHnHaJI He 6biJI H3BeCTeH, XOTR: OH HMeeT 

6onbrnoe 3HalleHHe, oco6eHHo B CBR:3H c rpa

BHTaQHOHHhiMH HHCTaHTOHaMH. Bbi.nBHHyTa 

o60CHOBaHHaR rHnOTe3a, liTO JiarpaH)I(eBa nJIOT

HOCTb CaMO,neHCTBHR: rHnepMyJibTHnJieTOB 

B rapMOHHlleCKOM cynepnpOCTpaHCTBe H eCTb 

HeH3BeCTHbiH paHee rHnepK3JiepOB noTeHQHaJI, 

nopo )I(,IJ;aiOI.UHH see HY)I(Hbie MeTpHKH. llpoaHa

JIH3HpOBaHhi B03MO)I(Hble aHaJIHTHlleCKHe no,n

npOCTpaHCTBa ,nnR: peanH3aQHH N = 3 pacrnH

peHHOH cynepCHMMeTpHH. liCCJie,IJ;OBaH HOBbiH 

KJiac c cynepKOHcpopMHbiX MO,neneH: B .nsyx 

H3MepeHHR:x. :Hccne.nosaJIHCb TaK)I(e cynep

noneBbie cpopMynHpOBKH pacrnHpeHHOH cynep

CHMMeTpHliHOH MexaHHKHI 14 I. PaccMOTpeHo 

po)I(,IJ;eHHe cynepCHMMeTpHliHhiX llacnm; 

B CTOJIKHOBeHHR:X nOJIR:pH30BaHHbiX e+ H e-. 

lloJiylleHbl pa3JIHliHbie COOTHOilleHHR: Me)I(,IJ;y 

nOJIR:pH3aQHOHHbiMH xapaKTepHCTHKaMH npo

QeCCOB. lix nrosepKa 6biJia 6hi TeCTOM cynep
CHMMeTpHHI 1 I. 

B paMKax pa3BHToro paHee cpeHoMeHono

rHllecKoro no.nxo.na K aHaJIH3Y pa,nHaJibHbiX 

B036 y)I(,IJ;eHHH nerKHX Me30HOB paCCMOTpeHbl 

CJie,IJ;CTBHR: B03MO)I(HOrO OTO)I(,IJ;eCTBJieHHR: rpyn

nbi He,IJ;aBHO 06Hapy)l(eHHbiX H30CHHrJieTHbiX 

nceB,IJ;OCKaJIR:pHbiX pe30HaHCOB C p3,D;HaJibHbiMH 

B036 y)I(,IJ;eHHR:MH 71 - 71 '-CHCTeMbl. llO,nllepKHyTa 

B3aHMHaR 3aBHCHMOCTb o6meH: npo6JieMbi Ha

,ne)I(HOrO ycTaHOBJieHHR: nepsoro pa,nHaJibHoro 

B036 y)I(,IJ;eHHR: nerKHX Me30HOB H o6oCHOBaH

HOH H,neHTHcpHKaQHH rn106onos HJIH rH6pH,n

HhiX rJIIOOH-KBapKOBbiX COCTOR:HHH. lloKa3aHO, 

liTO MaJiaR lllHpHHa .IJ;ByXcpOTOHHOrO pacn3,ll;a 

L (1 4 60) -Me30Ha H ero )l(e HHTeHCHBHOe o6pa-

30BaHHe B p3,D;HaQHOHHbiX J/1/;-pacna,nax, llaCTO 

Bbl,nBHraeMbie B KalleCTBe apryMeHTOB B nOJib-

3Y rJII060JibHOH npHpo,ll;bl 3TOro Me3~Ha, Ka

lleCTBeHHO nOJIYllaiOTCH B O,nHOH H3 paCCMOT

peHHbiX CXeM p3,D;HaJibHbiX B036y)I(,IJ;eHHH 

71 - 71 '-CHCTeMbl. 

llpOaHaJIH3HpOBaHa CHTyaQHR: C HHTepnpe

TaQHeH 3KcnepHMeHTOB l1Hl1 COAH (HosocH-

6Hpc K) Ha BCTpeliHbiX e+e--nyliKaX B 06JiaCTH 

npe,nnonaraeMoro p (1250) -pe30HaHca. 

C .1;1:enaH Bhmo.n o npe)I(,IJ;espeMeHHOcTH 3a

KJIIOlleHHR: 3KCnepHMeHTaJibHOH rpynnhi 0 He

B03M O)I(HOCTH HHTepnpeTaQHH p (1250) KaK 

neps oro pa,nHaJibHoro B036y)l(,neHHR: p -Me3oHa. 

CcpopMyJIHpOBaHhi sonpocbi, npe,ncTaBJIR:IOI.UHe 

HHTepec ,nJIR: ,IJ;aJibHeHillHX HCCJie,IJ;OBaHHH no 

cneK Tpoci<onHH neri<Hx Me30HOB Ha ycTaHOB

Kax O l1Hl1 M:HC H 'THnepoH"I161. 

<l>EH OMEHOJIOr:HH 

<l>YH ,D;AMEHT AJihHhiX 

B3A l1MO,D;E3CTBI13 

l13yllaJiaCb KaOHHaR: cpH3HKa B KBapKOBOH 

Mo,nenH csepxnposo.nRmero THna. ,lJ;nR: 3Kcne

pHMeHTaJibHOH rpynnbi, pa6oTa10meH: Ha HeH:

TPHHHOM .neTeKTope, BbiliHCJieHbi pacn3,ll;bi: 

K r.s + 2r, e+e-, J.I.+J.I.-, K + 27T, K + 37T, pa3HOCTb 
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....-

C 26 no 29 a6zycra 6 ,lzy6He npoxoow10 co6eU4a· 

HUe "PeHOpM.zpynna-86 ", 6 KOTOpOM. npUHJUIU ylla

CTUe y11eHble U3 OHJ/Jf, crpaH-yllaCTHU/4 OHJIJ1, 
UEPHa, (/JpaHijUU, <I>PF u CIIIA. Meroo peHOpM.zpyn

nbl, npeO/lOJtCeHHblU 6o/lee 11er6epru 6eKa Ha3aO 
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6 pa60TQX oy6HeHCKUX TeOpeTUK06, HQUle.tl UlU· 

pOKOe npUM.eHeHUe He TOilbKO 6 K6QHT060U TeO· 

puu nOil.R, HO U 6 CTQTUCTUIIeCKOU M.exaHUKe, TeO

puu K{JUTUIIeCKUX .R6/leHUU U 6 ije.tiOM. p.ROe opy· 

zux o61lacreu if;u3uKu. 

• 
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Mace KL- HK
8

-Me30HOB H o6'b.HCHeHo npaaHno 

.::ll = 1/2 C npHBJielleHHeM npoMeJKyTOIIHOrO 

cKan.HpHoro e ( 7 00) -Me3oHa. 

PH,n pa6oT 6hm noca.HmeH Bbi.HCHeHmo 

aaJKHOH ponH 1T ~ A1-nepexo,noa ,nn.H npaBHJib

Horo OnHCaHH.H HH3K03HepreTHIIeCKHX M e30H· 

HbiX npoueccoa. 

CoBMeCTHO c Q>H3HKaMH r)J.P noKa3aHO, 

'ITO TOJihKO npH ylleTe Q>opMQ>aKTOpOB aeK

TOpHbiX Me30HOB pe3yJILTaTbl MO,IJ;eJIH BeKTOp· 

HOH ,noMHHaHTHOCTH 6y,nyT cornacOBhiBaTLC.H 

C pe3YJibTaTaMH HH3K03HepreTHIIeCKHX TeO

peM/18/. 

B BHpToH-KBapKoaoil Mo.nenH npe,IJ;Jio JKeH 

MeXaHH3M a,npOHH3auHH H onpe,neneHa o6JiaCTh 

npHMeHHMOCTH Mo,nenH. YcTaHOBJieHa CB.H3b 

MO,IJ;eJIH c KX)J,. Ha ocHoae pa3BHToro ann apa

Ta noKa3aHo, liTO y11eT A1 -Me3oHa yny11w aeT 

OnHCaHHe OCHOBHbiX pacna,IJ;OB JierKHX M e30· 

HOB H ,naeT npaBHJihHYIO BeJIHIIHHY OTHOWeHH.H 

&KCHaJibHOrO H BeKTOpHOrO Q>opMQ>aKTOpOB 

B pacna,ne 1r ~ evy • 
Ha ocHoae aHaJIH3a ,naHHhiX NA-4 ,IJ;JI.H 

OTHOWeHH.H CTpyKTypHbiX Q>yHKUHH .H,D;ep 

noKa3aHO, 'ITO EMC-3Q>Q>eKT .HBJI.HeTc.H cne,n

CTBHeM pen.HTHBH3Ma - non.HpH3auHeil HYK JIOH

aHTHHYKJIOHHoro BaKyyMa. 

B paMKax MeTo,na Q>eHoMeHonorHIIec KHx 

KHpaJII>HbiX JiarpaHJKHaHOB BbiiiHCJieHbl Bep o.HT· 

HOCTH ena6biX pacna,IJ;OB ~-6apHOHa, KOTOpbie 

COrJiaCyiOTC.H C HMeiOll.(HMHC.H 3KCnepHMeHTaJib· 

HbiMH ,IJ;aHHbiMH. B 11acTHOCTH, npe,ncKa3aHHe 

TOOpHH 

R = r(A~ .... Atr+tr+tr-)/r(A: .... pK0 
"+ "' = 0,1 

He npoTHBopeiiHT pe3yJihTaTy BHC-2 (nB3 

OH.RH) R"Kcn = 0 2+0,13 
' -0,19" 

B HacTo.Hmee apeM.H pa3pa6aTbiBaeTc.H npo

rpaMMa, B KOTOpOH noJiylleHHbie TeopeTHIIeC

KHe pe3yJII>TaTbl 6y,nyT HCllOJib30BaHbl ,IJ;JI.H 

ynyqweHH.H 3Q>Q>eKTHBHOCTH 3KCnepHME:!HTaJib· 

HOH YCTaHOBKH BHC-2. 

llpO,D;OJIJKaJIHCb HCCJie,IJ;OBaHH.H no 3Jie:KTpO

CJia6biM B3aHMo,neilcTBH.HM. BnepBbie non ylle

Hbi KOMnaKTHble aHaJIHTHIIeCKHe BbipaJKeHH.H 

,IJ;JI.H aKJia,na K3)J,-,nHarpaMM c H3JiylleHHeM 

peaJII>HbiX H BHpTyaJII>HbiX Q>OTOHOB H3 BHeW

HHX JIHHHH B peaKUHH e+e- ~ ff/27/. 
llpe,ncKa3aHbi pacna,nhi cKan.HpHoro r n roo

HH.H Ha nHOHbi H Ha .nsa <t>oToHa. IIIHpHHbi pac

na,nos Ha nHOHbi MOJKHO oJKH,naTI> 6oJihW HMH 

WI.H rJIIOOHHeB C MaCCOH nop.H,D;Ka 1 r3B (Tor

,na wHpHHa pacna,na Ha .nsa nHoHa 6 y,neT 

oKono 600 M3B) , HO pacna,nbi Ha ,nsa Q>oToHa 

no,naBJieHbl ,IJ;JI.H rJIIOOHHOrO COCTO.HHH.H C HeHT· 

panbHbiMH KOHCTHTyeHTaMH. 
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Puc. J.JipeocKa3aHue rfia3bl npo14ecca mr~ KK. 

llpO,D;OJIJKaJIOCb HCCJie,IJ;OBaHHe npHpo,D;bi 

CKaJI.HpHbiX Me30HOB Ha OCHOBe HHTepnpeTa· 

UHH 1T1T-, KK- H T1f1·pacce.HHH.H c HcnoJII>30BaHHeM 

aHaJIHTHIIHOcTH H TeXHHKH yHHQ>opMH3auHH, 

B llaCTHOCTH, B ceKTOpe C KBaHTOBbiMH IIHCJia

MH BaKyyMa, r,ne HeT llOJIHOH .HCHOCTH ,IJ;aJKe 

a sonpoce 3KcnepHMeHTaJihHoro cTaTyca 3THX 

11acTHU. TaKOH no,nxo,n ,naeT B03MOJKHOCTh, 

HCXO,D;.H H3 aHaJIH3a 1T1T-pacce.HHH.H, npe,D;CKa3bl· 

BaTh nose,neHHe aMnJIHTy,n KK-pacce.HHH.H 

H npouecca 1T1T ~ KK (pHc. 1) H Ha,neJKHo onpe

,nen.HTb napaMeTpbi pe30HaHCOB. B OTJIHIIHe OT 

CTaH,napTHbiX cnoco6os npe,ncTaaneHH.H aMnJIH· 

Ty,IJ;, B KOTOpbiX peaJibHO He YIIHTbiBaeTC.H MHO· 

rOJIHCTHOCTb pHMaHOBbiX nosepXHOCTeH, npH 

TaKOM onHCaHHH ,IJ;eMOHCTpHpyeTC.H, liTO HeKO· 

ropbie oco6eHHOCTH noae,neHH.H aMnJIHTy,n, 

06bNHO CB.H3bmaeMbie C HOBbiMH Me30HaMH, 

HHor,na He06bNaHHOH npHpO,D;bl ( TaKHMH 1 KaK 

rnro6on), Ha caMOM ,nene ecTb npo.HBJieHH.H 

yJKe H3BeCTHbiX llaCTHU Ha HernTbiBaeMbiX 

JIHCTax pHMaHOBOH nosepXHOCTH/ a/, 
• lloJiylleHbl npe,nCKa3aHH.H ,IJ;JI.H nOJI.HpH3a

UHOHHbiX .HBJieHHH npOTOH·npOTOHHOrO H npo

TOH·aHTHnpOTOHHOrO pacce.HHH.H. Hccne,nosaHbi 

npo.HsJieHH.H npeWioJKeHHoro cnHHosoro Mexa

HH3Ma B ,IJ;HHaMHKe CHJibHbiX B3aHMO,IJ;eHCTBHH 

npH csepXBbiCOKHX 3HeprH.Hx. Ha ero ocHoae 

nony11eHhi npe,ncKa3aHH.H WI.H nose,neHH.H <t>H-

3HIIeCKHX BeJIHIIHH (,nHQ>Q>epeHUHaJihHbie ce

lleHH.H, nOJIHble CelleHH.H, HaKJIOH ,IJ;HQ>paKUHOH· 

HOrO nHKa H T.,IJ;.) npH CBepXBbiCOKHX 3Hep

rH.HX. PH,n npe,ncKa3aHHH npH 3HeprH.Hx Vs = 
= 540 H 630 r3B nO,IJ;TBepJK,IleH B 3KCnepHMeH

Tax Ha pp-Konnail,nepe UEPHa. 

llOKa3aHO, liTO y11eT B JKeCTKOM pacce.HHHH 

a,D;pOHOB 3Q>Q>eKTOB 60JibWHX paCCTO.HHHH n03· 

BOJI.HeT KOJIHIIeCTBeHHO 06'b.HCHHTb nose,neHHe 



llOJIRpH3al.lHH H CIIHHOBbiX KOppeJIRI.lHOHHbiX 

napaMeTpos B pj}-pacceRHHH Ha 6oJibwHe yrJibi. 

C.n;eJiaHbi npencKa3aHHR nose.n;eHHR ciiHHo

BbiX 3<f><f>eKTOB BnJIOTb .n;o 3HeprHH PL ......, 

......, 100 r3B B 06JiaCTH 60JibWHX yrJIOB pacceR
HHRI241 

3asepweHO llOCTpOeHHe aCHMllTOTHIIeCKH 

KOppeKTHOH TeopHH TpexllaCTHIIHbiX CHCTeM 

C Bbi,D;eJieHHeM 6biCTpOH llO)J;CHCTeMbi, liTO 

no3BOJIReT nposecTH KBa3Hpa3.n;eneHHe nepe

MeHHbiX B llOJIHOM raMHJibTOHHaHei 2 SI 

BbmonHeHbi sapH~OHHbie pac11eTb1 ypos

HeH 3HeprnH Me30MOJieKyJI, HCllOJib30BaJIOCb 

)];0 1400 npo6HbiX <f>YHKI.lHH, TOIIHOCTb 
10·3-1o·4 3B. 

Bse.n;eHa KJiaccH<f>HKal.lHR cocTORHHH rHnep

c<f>epmecKoro a.n;Ha6aTmecKoro 6a3Hca a 3a,D;a

lle Tpex TeJI c KYJIOHOBCKHM saaHMo.n;elicTBHeM, 

Bbi,D;eJieHa TOIIKa TpOHHOrO coy.n;apeHHR <l>oKa,. 

llOCTpOeHbl aCHMllTOTHIIeCKHe COCTORHHR npH 

6om.wHX 3HalleHHRX rHneppa.n;Hycal 2 6 I. 

CTPYKTYPA ATOMHOrO H,[{PA 

llpo.n;omKaJIHCb Hccne.n;oBaHHR crpyKTYPbi 

cocTORHHH CJIO)f(HbiX R.n;ep B paMKax KBa3H

IIaCTHIIHo-<PoHoHHoH MO,D;eJIH R,D;pa (K<l>MH) , 

H llOJIYIIHJI ,D;aJibHeHwee pa3BHTHe MaTeMaTH

IIeCKHH annapaT Mo.n;enHI 2 7 I. HoseliwHe 

3KCnepHMeHTaJibHbie )J;aHHbie no cneKTpOCKO

llHH R.n;pa 
16 8 Er no.n;Tsep.n;HJIH npe.n;cKa3aHHR 

K<l>MR. B TO *e speMR OHH npoTHBopellaT 

BblBO)J;aM H npe,D;CKa3aHHRM .n;pyrHX R,D;epHbiX 

MO,D;eJieH, B TOM IIHCJie H WHpOKO pacnpOCTpa

HeHHOH MO,D;eJIH B3aHMO,D;eHCTBYIOI.UHX 6030-

HOB. Hccne.n;oBaHHe HH3KOJie)l(S.ll.lHX reKca.n;e

KanOJibHbiX COCTORHHH .n;e<f>OpMHpoBaHHbiX 

H.n;ep, npe.n;npHHRToe a paMKax K<l>MH, no3BO

JIHJIO 06'bRCHHTb 3aBHCHMOCTb OT MaCCOBOrO 

IIHCJia A 3HeprHH COCTORHHH c K11' = 4+' a+. 

llpH 3TOM KBa3HIIaCTHIIHaR CTPYKTypa yKa-

3aHHbiX COCTORHHH XOpOWO COrJiacyeTCR 

C )J;aHHbiMH, llOJiylleHHbiMH B peaKI.lHRX npRMOH 

nepe.n;aiiH HYKJIOHoa1 2 81 _ 
C.n;enaH HOBbiH KalleCTBeHHbm war a Teope

THIIecKoM H3ylleHHH BbiCOKOJie)f(all.lHX O,D;HO

IIaCTHIIHbiX COCTORHHH c<f>epHIIecKHX R,D;ep: 

paCCIIHTaHbl BepORTHOCTH raMMa-pacna.n;a 

pe30HaHCHO-no.n;o6HOH CTpYKTYPbi, CBR3aHHOH 

C KOHI.leHTp~eH CHJibl rny6oKOJie:>Kall.leH )J;bi

pOIIHOH HeHTpOHHOH no.n;o6ono11KH 1g
9 1 2 

a 111 Sn. B raMMa-pacna.n;e yKa3aHHOH cTpyK

TYPbi Ba)f(HYIO ponb HrpaiOT KOMnoHeHTbi 

"KBa3HIIaCTifl.la x <f>oHoH". Pe3yJibTaTbi paclle

TOB XOpOWO COrJiaCYIQTCR C )J;aHHbiMH nepBbiX 

3KCnepHMeHTOB ( CM. pHC. 2) , BblllOJIHeHHbiX 

a OPC3 (<l>paHI.lHfl) H OcaKe (HnoHHR) 129 1. 

d2c5(3He,ot()/c:SA.c cllt 
J0 (OTHOCHTenhHble eAHHHUbl) 

20 

10 

30 

20 

10 

20 

10 

3 

a) 

6) 

Puc. 2. Ce11eHue peaKZ4UU 112Sn(3He, ay) 111sn (orno
cure;zbHbze ec>uHUJ4bl): a) 3KCnepw.ceHr: H.Sakai et al 
NuclPhys. A, 1985, v.A441, p.640; 6} 3Kcnepw.teHr: 
F.Azaiez et al. Nucl. Phys. A, 1985, v.444, p.373; 
8) reopwz (nyHKTUp- 81C!Zac> nepexoc>o8 MeJtCc>y oc>Ho
K8fJ3U'IaCTU'IHblMU KOMnOHeHTaMU, CMOWHaR /IUHWl -
pac11eT, YIIUTbl8QIOIJ4UU 8 K/lac) 8Cex KOMnoHeHT). 

Hccne.n;osaHa <f>parMeHTal.lHR o.n;HollaCTHIIHbiX 

cocTORHHH B H30Tonax Sn, Sb, Sm, Eul 301 _ 
BbiRBJieH pR.n; HHTepecHbiX 3aKoHoMepHocTeH, 

B IIHCJie KOTOpbiX - H30TOnHIIeCKaR 3aBHCH

MOCTb CTeneHH <f>parMeHT~HH CHJibHO B036y:>K

.n;eHHbi X O)J;HOIIaCTHIIHbiX COCTORHHH HelleTHbiX 

c<f>epm ecKHx R,D;ep c o6ll.lHM nonyMarHIIeCKHM 

qeTHO-IIeTHbiM OCTOBOM. floKa3aHO TaK)f(e, liTO 

<f>eHoMeHonorHt~ecKHH noTeHI.lHaJI By.n;ca- CaK

coHa Y AOBJieTBOpHTeJibHO OllHCbmaeT 3HeprHH 

o.n;Hot~aCTHIIHbiX no.n;o6ono11eK .n;o 10712 M3B. 

B pe3yJibTaTe aHaJIH3a .n;rumbiX o6 H30CKa

JIRpHOM J+ -yposHe (Ex= 5,846 M3B) R.n;pa 

208pb C,D;eJiaH BblBO)J;, liTO H30CKaJIRpHOe 

ciiHH-ciiHHosoe B3aHMo.n;elicTBHe a K<l>MR Ha 

nopR.n;OK cna6ee H30BeKTopHoro. Pact~eTbi 
cet~eHHH so36YIK)J;eHHR M1-pe30HaHCa B H30-

Tonax 90-96 zr a HeynpyroM pacceRHHH npoTo

HOB c Ep = 200 M3B, B KOTOpbiX YIIHTblBaJIHCb 

l.leHTpaJibHbie H TeH30pHbie KOMllOHeHTbi B3aH

MO,D;eHCTBHR lla)J;aiOII.lero npOTOHa C HyKJIOHaMH 

R,D;pa H TOIIHO OllHCbiBaJICR BKJia,D; 06MeHHOrO 

Bbi6HBaHHR HYKJIOHOB, npo.n;eMoHCTpHpoBaJIH 

CHJibHYIO 3aBHCHMOCTb TeopeTHIJeCKOrO ceqeHHR 

OT CJIOIKHOCTH MO,D;eJibHOH BOJIHOBOH <f>yHKl.llfH 

pe30HaHca1 3 1 I. 
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Ha 6a3e MeTO,D;a CTep:>KHeBbiX cnnamJOB 

pa3pa60Ta.Hbi H npHMeHeHbi K pellleHHIO pR,D;a 

<f>H3HqecKHX 3a,n;aq npH6JIH:IKeHHbie cno co6bi 

pellleHIDI CHCTeM ,D;H<f><f>epeHJ..J;HaJibHbiX y p aaHe· 

HIDi Ha co6cTBeHHbie 3HaqeHHH a KBaHTOBOH 

MeXaHHKe. 

CymecTBeHHbiH nporpecc ,n;ocTHrHYT a pa3· 

BHTHH "MeTo,n;a <f>a3oaoro o6'beMa". B p a6o

Tef321 pa3pa6oTaH anropHTM 3aMbiKaHIDI -6ec

KOHeqHoH u;enoqKH ypaaHeHHH ,ll;JIH MOMeHTOB 

no HMnyJibCaM HYKJIOHOB OT KBaHTOBOH <f>yHK· 

u;HH pacnpe,n;eneHHH. 3aMbiKaHHe ocymeCTBJIH· 

eTCH nepeXO,ll;OM K 3KBHBaJieHTHOH CHCTeMe 

ypaaHeHHH ,ll;JIH HHTerpanbHbiX xapaKTepHCTHK 

H,n;ep THna MYJibTHnOJibHbiX MOMeHTOB 3 apH,n;a 

H Macchi. Ha 3TOM nyTH y,n;anocb paccMoTpeTb 

HeCKOJibKO THnOB B036y)K,ll;eHIDI H,D;ep, H B TOM 

qHCJie HH3KOJie:IKalJ..J;He OKTynoJibHbie B03 6y:IK· 

,n;eHHH, npe,D;CTaBJieHHbie Ha pHC. 3. llpOCTOTa 

qHCJieHHOrO aHaJIH3a ypaaHeHHH MO,D;eJIH n 03BO· 

JIHeT Ha,D;eHTbCH Ha ee ycnelliHOe HCnOJib30B aHHe 

npH H3yqeHHH ,ll;HHaMHKH CTOJIKHOBeHHH R,D;ep 

C H,D;paMH H ,D;eJieHHH. 

,UocTHrHyTbi ycnexH B pa3BHTHH anre 6paH· 

qecKHX MO,n;eneif cTpyKTYPhi H,n;pa. TaK, B pa-

6oTel3 31 nonyqeH HHTepecHbiH pe3y JibTaT 

0 B03MO:>KHOCTH pe,n;yKJ..J;HH rpynnbi ,D;HHaMH· 

qeCKOH CHMMeTpHH MYJibTH0030HHOH CHCTeMbi, 

BKJIIOqaiOmeif 6o30Hbi c MYJibTHnOJibHOCTbiO 

X= Or1,2 H 3 ,n;o rpynn U(5), 0 (6) H U(3). 
Ha ocHoBe 3TOH pa6oThi npo,n;on:~KaiOTCH H CCJie

,n;oBaHHH B03HHKHOBeHHH OKTynOJibHOH ,n;e<f>op· 

Mau;HH B H,n;pax npH yaeJIHqeHHH yrnoaor o MO· 

MeHTa COCTOHHHH. 

Puc. 3. aeHT{JOUObl CU/lOBOU fPYHKijUU 0/Ul OKrynOilb· 

HblX nepexoooe e o6!lacTu 3Hepzuu eo36yxoeHWI oo 

10 M3B. Cn!lOUJHaRilUHWI- Teoperut~ecKaR 01.4eH Ka no 

MOOMU Kan!lu ¢epMU·JICUOKOcTul321. 

I=Q 
(f) 

~ 
~ 

ll.) 
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Puc. 4. Pa3pe3 noeepXHOCTU 3Hepzuu oe¢opM0/.4UU 
156Dy npu rpex pa31lUIIHblX 3HO'IeHW!X yzlloeozo 

MOMeHTaf35f. 

BbmonHeHbi TeopeTHqecKHe HCCJie,n;oBaHHH 

,D;H<f><f>epeHu;HaJibHbiX ceqeHHH H HHKJII03HBHbiX 

cneKTpoa peaKJ..J;HH (p, n) Ha 208Pb, 90 zr, 
48 ca H 40ca. Be,n;yTcH Hccne,n;oaaHHH nonHpH· 

3au;HOHHbiX xapaKTepHCTHK B peaKJ..J;HH C nOJIH· 

pH30BaHHbiMH nyqKaMH npOMe:IKyTOqHbiX 3Hep· 

riDi. llpoae,n;eHo Hccne,n;oaaHHe peaKJ..J;HH 
90 zreLi, 7 Be)90y npH E (7 Li) = 7,8 M3B. 

C J..J;eJiblO BbiHCHeHIDI pOJIH 3<f><f>eKTOB npeJIOM· 

JieHHH R,D;epHOH cpe,D;bi paCCMOTpeHbi ,D;H<f><f>e· 

peHJ..J;HaJibHbie ceqeHIDI ynpyroro pacceHHHH 6 Li 
Ha 

14
c H peaKu;HH nepe3apH,n;KH 14c ( 6 Li, 

6He) 
14N npH E (6 Li) = 93 M3B. 

. HOBbie pe3yJibTaTbi nonrqeHbi no TeopHH 

,n;eneHHH H,n;ep, B pa6oTe/ 3 4 noKa3aHO cyme· 

CTBOBaHHe B H,D;pax 264Fm Tpex ",n;OJIHH" 3Hep· 

rHH ,u.e<f>opMau;HH, COOTBeTCTBYIOlJ..J;HX pa3JIHq

HbiM cnoco6aM ,n;eneHIDI, npHBOJJ.HlJ..J;HM K ,n;o

qepHHM H,D;paM pa3HOrO COCTaBa no qHCJIY Hy· 

KJIOHOB. 

roaOpH 0 ,ll;OCTH:IKeHIDIX 1986 r ., CJie,n;yeT 

OTMeTHTb pa6oTy/S 5 /, BbinOJIHeHHYIO B 197 5 r ., 

B KOTOpOH Ha OCHOBe MeTO,D;a o6oJioqeqHOH 

nonpaaKH 6hiJIH npe,n;cKa3aHbi "cynep,n;e<f>op

MHpoBaHHbie" H,D;epHbie COCTOHHHH C 60JiblliH· 

MH yrJIOBbiMH MOMeHTaMH. TaKoe npe,n;cKa3a· 

HHe 3KCnepHMeHTaJibHO nO,D;TBep)K,ll;eHO JIHlllb 

B 3TOM ro,n;y. PHc. 4 aocnpoH3BO,D;HT HJIJIIOCTpa

u;HIO H3 pa60Tbi/S 5 /, Ha KOTOpOH H306pa:~KeH 

.. 



pa3pe3 noBepXHOCTH Ae<l>opMai.UIH )VI.fl HApa 
156Dy. OueHKa napaMeTpoB Ae<t>opMaUHH, 
BpeMeHHblX xapaKTepHCTHK raMMa-H3nyqeHH.fl 
H AIDKe WIHHLI uenoqKH nepexoAOB no 3Kcne
pHMeHTanLHLIM AaHHLIM YAHBHTenLHO Toqao 
cornacyeTcH c TeopeTHqecKHMH npeACKa3a
HHHMH, CAenaHHbiMH 11 neT Ha3aA. 

TEOPIDI H.D;EPHblX PEAKI.lH~ 

lloCTpoea yaHBepcanLHLIH nHoH-HAepHLIH 
onmqecKHii noTeHUHan BToporo nopHAKa. Ha 
ero OCHOBe 06'b.RCHeHbl npaKTHqeCKH BCe HMeiO
IUHeC.fl 3KcnepHMeHTanLHLie AaHHLie no ynpy
roMy pacce.RHHIO nHOHOB Ha HApax KaK npH 
HH3KHX 3HeprH.Rx, TaK H B o6nacTH D.33 -pe3o
aaaca13 6 1. :HccneAOBaHO BnH.RHHe non.RpH3ye
MOCTH nerKHX .RAep Ha BbiXOA .RAepHblX peaK- · 
UHH npH HH3KHX 3HeprHHX. lloKa3aHO, qTo yqeT 
nonHpH3yeMOCTH npHBOAHT K AOnonHHTenLHOH 
3aBHCHMOCTH ceqeHHH OT 3HeprHH no CpaBHe
HHIO C 3aBHCHMOCTLIO, onpeAen.ReMOH 6apLep
HbiM MHO)l(HTeneM/3 7 /. ,lJ;nH ypaBHeHHH <l>aA

AeeBa B KOOpAHHaTHOM npOCTpaHCTBe nOCTpO
eH MeTOA rHneprapMOHHK. llonyqeHbl aCHMn
TOTHKH KOMnOHeHT BOnHOBOH <I>YHKUHH no 
yrnoBOH nepeMeHHoii, ocyruecTBneaa perynH
pH3aUH.fl ypaBHeHHH B OC06biX TOqKax H HaH
AeH 3<P<I>eKTHBHbiH qHcneHHbiH anropHTM HX 
perneHH.R. 

Ha ocaoBe MeTOAa o6paTHoii 3aAaqH AnH 
cpeAaero non.R HApa npeWJo:>KeHa MOAenL, 
n03BOn.fiiOI.Ua.R OnHCaTL CTaAHIO pa3Bana C:>KaTOH 
xonOAHOH HAepao:R CHCTeMLI. Perneaa o6paTHa.R 
3aAaqa MH aKcHanLHO-Ae<t>opMHpOBaHHoro 
cpeAaero nonH. Ha:HAeHLI cnoco6LI perneHH.R 
Tpexqacmqao:R o6paTHOH 3aAaqH. 

PaccMoTpeHo BnH.RHHe KynoHoBcKoro oT
TanKHBaHHH B nepH<t>epHqeCKHX CTOnKHOBeHH
.fiX T.R:>KenbiX HOHOB Ha pacnpeAeneHHe npOTO
HOB H ae:RTpOHOB B HApax/38/. PacCqHTaHLI Be

po.RTHOCTH B036y)KAeHH.fl H30CKan.RpHbiX H H30-
BeKTOpHblX MHOro<t>oHOHHbiX COCTO.fiHHH B rny-
60KOHeynpyrHX CTOnKHOBeHH.RX T.fi)KenbiX 
HOHOB. llpeMO:>KeH MeTOA yqeTa HeaAHa6aTH
qeCKHX nonpaBOK K noTeHQHany B3aHMOAeH
CTBH.fl .RAep BO BXOAHOM KaHane. lloKa3aHO, 
qTo nonpaBKH AenaroT noTeHUHanLHLm 6apLep 
MH cnH.RHHH HAep 6onee Y3KHM, qTo BeAeT 
K ycHneHHIO noA6apLepaoro cnH.RHH.fl. 

:HccneAOBaHO BnHHHHe napaMeTpa coyAa
peHH.R HApO-.RAepHOrO B3aHMOAeHCTBH.fl Ha 
CB.fi3L BbiXOAa AeHTPOHOB H npOTOHOB C 3H
TpOnHeH o6pa30BaBI.lleHC.fl HAepHOH CHCTeMbl. 
ilOKa3aHO, qTO B CTOnKHOBeHH.fiX pen.RTH
BHCTCKHX .RAep CHrHanOM HaCTynneHH.fl Ae
KOH<i>aHHMeHTa AOn:>KHO cny)l(HTL H3MeHeHHe 

<t>opMLI pacnpeAeneHHH no 3<P<PeKTHBHLIM 
MaccaM po:>KAaeMLIX K+K-- H AA-nap/391. 

ilOKa3aHO, qTO MOAenL KaCKaAHOrO THna 
OnHCbiBaeT XOT.fl H 66nLI.llyiO, HO TOnLKO qaCTL 
BLIXOAa KyMynHTHBHLIX CTPYH B 11C-B3aHMO
AeiicTBH.Rx npH 40 r3B/c, T.e. TPe6yeTC.fl BBO
AHTL AOnonHHTenLHbiH, Ha KBapKOBOM ypOBHe 
MeXaHH3M HX o6pa30BaHH.fl. 

B paMKax KBapK-napToHHoro MexaHH3Ma 
nOKa3aHO, qTo l.lleCTHKBapKOBa.R npHMeCL 
B AeHTpOHe npHBOAHT K KaqecTBeHHOMY H3Me
HeHHIO noBeAeHH.R KaK CTPYKTYPHLIX CnHHO
BLIX <I>YHKUHH, TaK H BLIXOAOB KYMYnHTHBHLIX 
!(±. H 1T±·Me30HOB B peaKQH.fiX <t>parMeHTaQHH 
HAep/4 0/. 

PacqeT ynpyroro pacce.RHH.fl 3neKTpOHOB 
AeHTpOHOM noKa3an, qTO yqeT Me30HHbiX CTene
HeH CB060Abl He H3MeH.ReT KaqecmeHHO npeA
CKa3aHH<1rO paHee cneUH<t>HqecKoro noBeAeHH.R 
TeH30p HOH non.RpH3aQHH, nonyqeHHOrO BcneA
CTBHe BKnJOqeHH.fl rneCTHKBapKOBblX npHMeCeH 
B AeHTp OH. ilOKa3aHO, qTO B <t>opM<t>aKTOpe .RA
pa renH:R-4 pernaroruyro ponL HrpaeT HHTep<t>e
peHUHH HYKnOHHOrO H MHOrOKBapKOBOrO 
KaaanoB/41/. 

B KBaHTOBaHHOH MOAenH CKHpMa BLiqHc
neHLI cneKTpLI Mace H <t>opM<t>aKTopLI ayKno
HOB H AH6apHOHOB 6e3 CTPaHHocm/4 2/. 

CT AT:HCTWIECKAR MEXAH:HKA 
:H EE llPilliO)I(EH:HH K <l>:H3:HKE 
KOH.D;EHC:HPOBAHHOrOCOCTOHH:HH 

• 

llpOAOn:>KeHLI HCcneAOBaHH.fl AHHaMHKH qa
CTHUenOA06HLIX B036y:>KAeHHH B HH3KOMepHblX 
CHCTeMax (nonHaQeTHneHe, ,lJ;HK, MarHeTHKax). 
YAanOcL nocTpOHTL cHcTeMy ypasHeHHH, onH
CLIBaiOIUHX AHHaMHKY OCHOBaHHH ,lJ;HK MH 
npOH3BOnLHOrO BHAa noTeHQHana B3aHMOAeH
CTBH.fl Me:>KAY HHMH, H npoaHanH3HpoBaTL ee 
npH p a3nHqHOH KOHKpeTH3aQHH noTeHQHa
na/43{. Ha:HAeHLI perneHH.R ypasHeHHH AHHaMH

qecKoii BepCHH (CH) X' onHCbiBaiOIUeH ABH:>KY
IUHeC.R conHTOHLI. ELmH paccqHTaHLI HX <I>H3H
qecKHe xapaKTepHCTHKH: 3HeprH.fl pO)KAeHH.R, 
Macca, 3ap.RA, BLICI.llHe 3neKTpHqeCKHe MO
MeHTLI/ 4 4 /. 8q><t>eKTbl yqeTa ABH:>KeHH.fl CO
nHTOHa 3aqacTyiO cyruecTBeHHLI: TaK, AHHa
MHqecKa.R nonpaBKa K Macce non.Rpoaa co
CTaBn.ReT 40%. 

B/4 5/ npoBeAeHLI KonHqecmeHHbie pacqeTLI 
XeMHCOp 6[(HH BOAOPOAOnOA06HbiX aTOMOB Ha 
MeTannax. llonyqeHbl TOqHbJe perneHH.R B MOAe
nHX BeTB.RIUHXC.fl nonHMepoB H HccneAOBaH <t>a-
30BbiH n epexoA ABYMepHbiX KpHcTannHqecKHx 
CHCTeM B OAHOOCHYIO HeCOH3MepHMYIO <t>a-
3yf46/. (CyruecmeHHOH qepTOH 3THX MOAeneH 
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RBnReTCR npe.nnonO)KeHHe 06 OTCYTCTBHH CaMO

nepeceqeHHR) • 

IlpHMeHHTenbHO K 3KCnepHMeHTanbHhiM 

B03MO)I(HOCTRM HBP-2 Hccne.noaaHI>I KoHqmry

pai.\HH nOnHMepHhiX QeneH B )KH,Il;KOKpHCTannH· 

qeCKOM COCTORHHH. 

3aKOHqeH QHKn HCcne,D;OBaHHH no n p HMe

HeHHIO MHOrono,D;peweTO~OH MO,D;enH K OnHCa

HHIO CHTYaQHH B napa<Pa3e B <Pepp03neKTp HKaX 

THna nepOBCKHTOB. 3,D;eCb ,D;nR HaxO)K,Il;eHHR na

paMeTpOB MHKpOCKOnHqecKOH MO,D;enH 6 binH 

Hcnon&30BaHhi 3KcnepHMeHTan&Hhie ,D;aHHhie no 

cpe,D;HeKBa,D;paTH~hiM CMei.QeHHRM aTOMOB 

no.npeweToK, nonyqeHHhie H3 peHTreHorp a<PH

qecKHx H3MepeHHH. 

3aaepweHhi QHKnhi Hccne.noaaHHH n o co3-

.naHHIO KBa3HqacTH~OrO nO,D;XO,D;a B KBaHTOBOH 

TeOpHH .ne<PeKTOB H <Pa30BhiX nepeXO,D;ax B MO

.nen&HhiX CHCTeMax C 3neKTpoH-,Il;bipOqHOH 

H CTpyKTypHOH HeyCTOHqHBOCTbiO. IlpOBe,D;eHO 

CTporoe HCCne,D;OBaHHe TepMO,Il;HHRMHKH M O,D;e

nH XyaHra- .RHra- naTTHH,Il;)Kepa. ,lJ;OKa3aHO, 

qTQ <Pa30BhiH nepexo.n THna 6o3e-3HHWTeHHOB· 

CKOH KOH,D;eHCRQHH npOHCXO,D;HT npH 6onee HH3· 

KOH nnoTHOCTH, qeM a H.nean&HOM ra3e. 

IlonyqeHO ypaBHeHHe COCTORHHR B TOqHo 

pewaeMoH MO,D;enH CTPYKTYPHOro <Pa3o aoro 

nepexo.na14 7 I. Y.nanoc& ,D;OKR3RTh cnpaae.nnH· 

BOCTb rHnOTe3bl nO,D;06HR H npaaHn pa3MepHO· 
• u 

ro CKeHnHHra. 

Hccne.noaaHHR no TeMe "Kaa3Hcpe,D;HHe 

H CnOHTaHHbie HapyweHHR CHMMeTpHH B CTR· 

THCTHqeCKOH MeXaHHKe" BenHCh, B OCHOB HOM, 

a .nayx HanpaaneHHRX. 
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B o6nacTH npHMeHeHHR MeTo.noa cTaTHCTH· 

qecKOH MeXaHHKH B 3a,D;aqax KBaHTOBOH OnTH· 

KH Hccne.noaaHhi HOBbie 3<P<PeKThi, o6ycnoa

neHH&Ie KBaHTOBOH npHpO,D;OH CBeTa H He HMeiO

I.QHe ~<naccHqecKHX aHanoroa (pa3rpynnHpoB

Ka H aHTHKOppenRQHR <PoTOHOB, C)KRTOe CO· 

CTORHHe caeTa) • Hali.neHhi ycnoBHR nonyqeHHR 

MaKCHMMhHOH CTeneHH C)KaTHR ,D;nR H3nyqaro

I.QeH cHcTeMhi a pe3oHaTopel 4 8 I. Hccne.noaaHhi 

OC06eHHOCTH CBepXH3nyqaTenbHOH reHepaQHH 

B ABYXKOMnOHeHTHhiX CHCTeMax H npe,D;CKa3R· 

Ha B03MO)I(H0CTb paci.QenneHHR H nOBTOpeHHR 

KOrepeHTHhiX HMnynhCOB. 

B o6nacTH pa3BHTHR KBaHTOBO-cTaTHCTH· 

qecKoro Mo.nen&Horo no.nxo.na a TeopHH TBep

.noro Tena npe.nno)KeHa ,D;HHaMHqecKaR MO,D;enh 

cTpyKTypHoro cTeKna H npe.ncKa3aHo He3pro
,D;HqecKoe noae.neHHe <Pa3hi CTpyKTypHoro 

CTeKna. IlocTpoeHa ,D;HHaMHqecKaR TeopHR 

He3prO,D;HqecKoro COCTORHHR, B03HHKaiOI.Qe· 

ro a TBep,D;biX pacTBopax cerHeTo3neKTpH

KOB C BO,D;OpO,D;HhiMH CBR3RMH, H H3yqeHa 

ponh 3<Pq>eKTOB TYHHenHpoBaHHR npo
TOHOB1491, 

):{nR MO,D;enH QJR3oaoro nepexo.na c KY· 
6HqeCKOH aHH30TpOnHeH HaH,D;eHO TO~Oe pe

WeHHe, yql{ThiBaiOI.Qee pon& Q>nyKTyauHOHHhiX 

3QJ(J>eKTOB B H3MeHeHHH po,D;a QJR30BOrO 
nepexo.nal 50 I. 

Pa3BHT no.nxo.n a TeopHH MHoroKpaT

Horo pacce.RHHR ToqeqHhiX .neq>eKToB a Me-

Tannax C yqeTOM HX 3neKTpOHHhiX 

CBOHCTB, nocny:>KHBWHH 

MOHOrpaq>HHI 5 l I. 
OCHOBOH ,D;nR 

JIHTEPATYPA 

i 1. ATaKuwuee H.M, Mup-Kacw.toe P.M. OHJIH 
P2-86-354, )1y6Ha, 1986. 

12. Gorishny S.G. JINR, £2-86-176, £2-86-177, Dubna, 
1986. 

13. Timmermann W., Timmennann B. JINR, £5-86-145, 
Dubna, 1986. 

14. Gal'perin A.S. et aL JINR £2-86-258, £2-86-277, 
Dubna, 1986. 

15. Bilenky S.M., Nedelcheva N.P. JINR, £2-86-494, 
Dubna, 1986. 

16. FoeopKoe A.E. OHJIH, P2-86-682, )1y6Ha, 1986. 
17. Zadorozhny A.M, Mitrjushkin V.K. 1/NR, 

£2-86-575, Dubna, 1986. 
18. Boi!Koe M.K. u iJp. OHJIH, P2-86-330, J1y6Ha, 

1986; 
Volkov MK. et al. JINR, £2-86-414, Dubna, 1986. 

, 



19. EifjuMoe F.B., Heanoe M.A. OHJIH, P2-86-278, 
P2-86-441, Jly6na, 1986. 

20. Efremov A. V. - Phys. Lett., 1986, B174, p.219. 
21. Pervushin V.N., Sarikov N.A. - Phys.Lett.B, 1986, 

166, p.351; 
Kalinovski Yu.L., Pervushin V.N., Sarikov N.A. 
- Phys. Lett. B, 1986, 180, p.141; 
Kalinovski Yu.L., et. al. - Phys. Lett. B, 1987, 
180, p.145. 

22. Ellis J., Lanik J. - Phys.Lett., 1986, 175B, p.83. 
23. Kpyna J(. u op. OHJIH, P2-86-399, Jly6na, 1986. 
24. Goloskokov S. V. et al. JINR, E2-86-495, E2-86-383, 

Dubna, 1986. 
25. Matveenko A . V., Abe J. JINR, £4-86-467, Dubna, 

1986. 
26. BuHUZIKUU C.H. -)J(3TtJ>, 1986,91, c. 704. 
27. Soloviev V. G. - Zeit. Phys. A - Atomic Nuclei, 

1986,324, p.393; 
HecrepeHKO B.O., Co11oebee B.r., CywKoe A.B. · 
OHJIH, P4-86-115, Jly6na, 1986. 
Kuzmin V.A. JINR, E4-86-179, Dubna, 1986. 

28. HecrepeHKO B.O. u op.- JltJ>, 1986, T.44, c.1443. 
29. Ponomarev V. Yu. et al. JINR, E4-86-396, Dubna, 

1986. 
30. Booeun A.H., Cro11noe q. OHJIH, P4-86-81, Jly6na, 

1986. 
Malov L.A. et al. - In: JINR Rapid Comm. 
No.l6-86,Dubna: JINR, 1986, p.5. 

31. Vdovin A.l et al. JINR, E4-86-30, Dubna, 1986. 
Dao Tien Khoa et al. JINR, E4-86-198, Dubna, 
1986. 

32. Balbutsev E. B., Mikhailov I.N., Vaishvila Z. - J.Phys. 
G, 1986, v.12, p.L185. 

33. Nadjakov E.G., Mikhailov lN. JINR, E4-86-510, 
Dubna, 1986. 

34. !IawKeeull B.B. - B c6.: Annora14uu Mexoynapoo
nou WKO/Ibl<eMUHapa no ifjU3UKe TJIJICe.tlbiX UOH08, 
1(7-86434, Jly6na: OHJIH, 1986, c.35. 

35. Neergard K., Pashkevich V. V. - Phys.Lett., 1975, 
59B, p.218. 

36. Gmitro M., Kamalov S.S., Mach R Report INP 
CSA V No. 23/86. 

37. Belyaev V.B., Kartavtsev 0.1., Kuzmuchev V. V. 
JINR,E4-86-66, Dubna, 1986. 

38. J(JICOIIOC P.B., Heanoea C.!I., KopoeuH II.!I. OHJIH, 
P4-86-625, J(y6Ha, 1986. 

39. ToHeee B.J(. u op. - 3qAJI, 1986, 17, c.1093. 

40 . .EiaJICaHCKUU H.H. u op. - B c6.: TpyObl VIII Mex
oynapoOHozo CeMUHapa no np0611eMaM ifjU3UKU 8bl· 
coKux 3Hepzuu, J11,2-86-668, Jly6Ha: OHJIH, 1986, 
T.J, C. 318. 

41. Eypoe B.B. u op. - B c6.: TpyObl VIII Mexoyna
poiJnozo ce.MuHapa no npofJ.ne.MaM ifju3uKu ebzco
Kux 3Hepzuu, J11,2-86-668, Jly6Ha: OHJIH, 1986, 
r.l, c.352. 

42. HUKO/Iaee B.A. - B c6.: TpyObl VIII MexoyHa
poonozo ce.MuHapa no npofJ.ne.MaM ifju3uKu ebzco
Kux 3Hepzuu, J11,2-86-668, Jly6na: OHJIH, 1986, 
T.J, C. 78. 

43. Fedy anin V.K., Gotchev I., Lisi V. - Studia bioph., 
1986, v.116, p.59. 

44. Fedyanin V.K., Osipov V.A., Stoyanova I.S. - phys. 
stat. so((b), 1986, 137, p.547. 

45. FaepUIIeHKO r.M. OHJIH, P17-86-544, Jly6Ha, 
1986. 

46. KopHU/108 A.H., !Ipue331Cee B.E.OHJIH, P17-86-168, 
P17-86-324, Jly6Ha, 1986. 

47. JlrtaKuoa H.M. Ton11ee H. OHJIH, Pl7-86-77, 
Jly6Ha, 1986. 

48. Bogolubov N.N.Jr., Fam Le Kien, Shumovsky A.S. 
- J. de Phys., 1986, 47, p.427. 
Bogolubov N.N.Jr, Shumovsky A.S. Tran Kuang. -
Phys.Lett.A, 1986, 116, p.175. 

49. AKceHoe B.ll., lio6eT M., JlrtaKuiJa H.M. OHJIH, 
P17-86-24, J(y6na, 1986. - B c6. : TpyObl 24JJce
COI03Hozo C08efl4aHUJI no ifjU3UKe HU3KUX Te.Mnepa
ryp, 11.3. T6UIIucu: Me14H7pe6a, 1986, c.142. 

AKceHoe B.D. - B c6.: V MexoyHapoOH(lJI W1<011a 
no HeUTpOHHOU ifjU3UKe, 1(3,4,17-86-747, Jly6Ha: 
OHJIH, 1986, c.273. 

50. !IIIaKuoa H.M., Paoow A., ToH11ee H. OHJIH, 
P17-86-582, Jly6Ha, 1986. 
Plakida N.M., Tonchev N. - Physica A, 1986, 136, 
p. l76. 

51. Mertig I., Mrosan E. , Ziesche P. Multiple Scattering 
Theory of Point Defects in Metals. Leipzig, Teubner
Verlag, 1986. 



nA&OPATOPMR 
BbiCOKMX 3HEPrMM 

KonneKTHB na6opaTOPHH BbiCOKHX ::mep
nm B 1986 r. BhinOJIHH11 o6wHpHyro npo
rpaMMY HCC1Ie,D;OBaHHH, CKOHQeHTpHpoBaB 
ycH1IIDI Ha Tpa,D;HQHOHHhiX ,ll;1I.fl na6opaTo
pHH npo61JeMax <PH3HKH CH1IhHbiX B3aHMO· 
,D;eHCTBHH, npoBepKe npe,ll;CKa3aHHH KBaH· 
TOBOH xpoMo,D;HHaMHKH, Hccne,D;OBaHHRX 
npoRBneHIDi KBapKOBhiX cTeneHeH CBOOO,Il;hi 
BO B3aHMO,Il;eHCTBIDIX a,D;pOHOB, nenTOHOB 
H .FI,Il;ep npH BbiCOKHX 3HepriDIX, nOHCKe HOBbiX 
<I>YH,IJ;aMeHTMbHbiX 3aKOHOMepHOCTeH <!>H3HKH 
MHKpoMHpa. 

B 3KcnepHMeHTax Ha cHHxpo<Pa3oTpoHe 
O:IDIH, cHHxpoTpoHax li<llB3 (IlpomHHo) 
H UEPHa, a TaK:>Ke npH o6pa6oTKe H aHM H3e 
HaKOIIJieHHOH HH<!>opMaQHH nonyqeH p.R,Il; HO
BbiX "!J>KHX <PH3JiqeCKHX pe3y1IhTaTOB, BbiCOKO 
OQeHeHHhiX Ha KpynHeHWHX Me)K,Il;yHapO,Il;HbiX 
KoH<PepeHUIDJX ro,D;a. 

Cpe,D;H HaH6onee 3HaqHMhiX pe3y1I&TaToB 
C1Je,D;yeT OTMeTHTb Ha61IIO,D;eHHe COTpy,IJ;HJiqecT
BOM EHC-2 3K30TI{qeCKHX Me30HHhiX prooHaH
coB, aHa1JH3 vN-B3aHMO,D;eHCTBHH, nO,Il;TBep,D;HB
WHH yHHBepcan&HOCTh xapaKTepHCTHK cTpyi% 
a,D;poHOB B npOCTpaHCTBe qeTblpeXMepHbiX OT· 
HOCHTe1IhHbiX CKOpOCTeH, pe3y1I&TaThl COBMecT
Horo Oli.Rli- UEPH 3KcnepHMeHTa NA-4 no 
Hccne,D;oBaHHIO cTpyKTypHhiX <PYHKUHH Hy K1Io-. , 
HOB H .FI,Il;ep, HOBbie ,ll;aHHhie no HCC1Ie,D;OBaHHIO 
KYMY1IRTHBHoro po)K,Il;eHIDI qacTHQ H _nepBhie 

MEXAHH3M PO)I(,UEHH.R li P ACIIA,UA 
qACTHU li PE30HAHCOB. 
IIOHCK HOBbiX qACTHU 

1. B 3KcnepHMeHTax, npoBe,D;eHHhiX c no
MOIUhiO cneKTPOMeTpa EHC-2, Ha cepnyxoB
CKOM YCKOpHTene Ha61IIO,Il;eH Me30HHbiH pe30· 
HaHC c OTpHUaTenhHOH CTPaHHOCThiO U (3100), 
o6pa30BaHHbiH B HeHTpOH·.fi,D;epHbiX B3aHMO
,D;eHCTBH.FIX npH cpe,D;HeM HMnyn&ce HeHTpOHOB 
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<!>H3HqecKHe pe3y1I&TaTbi Ha nyqKax n01I.FipH30· 
BaHHbiX ,D;eHTpOHOB CHHXpo<l>a30TpOHa. 

Eon&woi% o61teM pa6oT BhmonHeH no co3-
,D;aHHIO HOBbiX <PH3JiqecKHX yCTaHOBOK, no 
npoeKTaM ,UEn<llH (n3II, UEPH) , "MeqeHhie 
Hei:iTpHHo", qAPM, "Ilapyc", CB,U, TIIK-2M 
(Y-70, YHK li<llB3 (IlpoTBHHo)), "C<Pepa", 
"CnoH" (cHHxpo<Pa3oTpoH O:IDIH). BenHCh 
npopa6oTKH no co3,D;aHHIO yHHBepcan&Horo 
KanopHMeTpHqecKoro ,D;eTeKTopa ,D;1I.fl Hccne
,ll;OBaHHH Ha BCTpe~Ix nyqKaX YHK. 

KpynHhiM ,D;OCTH:>KeHHeM na6opaTopHH .RBH
noc& nonyqeHHe nepBoro o6opoTa nyqKa npo
TOHOB B CBepxnpoBO,Il;.FIIQeM pe:>KHMe Ha MO· 
,D;e1IhHOM CBepxnpoBO,Il;.RIQeM CHHXpOTpOHe 
CIIHH. 

3Haqi{TenhHhie no MacwTa6y H Tpy,D;oeMKO
CTH pa60Thl npoBe,D;eHbi B paMKax C03,1l;aHIDI 
HYK1IOTpoHa. 

CoBepweHCTBOBMC.fl BhiqHC1IHTen&HhiH 
ueHTp na6opaTopHH. PM HOBhiX pa3pa6oTOK 
B o6naCTH 31JeKTpOHHKH, ,D;eTeKTOpOB H KpHO· 
reHHKH Bblll011HeH ,ll;1I.fl <PH3HqeCKHX 3KCnepH
MeHTOB H npHK1Ia,D;HbiX 3a,D;aq. 

CHHxpo<Pa3oTpoH ycnewHo 3KCIIJiyaTHpo
Bancn, cymecmeHHo noBhiWeHa 3CP<PeKTHB
HOCTh HCn01Ih30BaHIDI nyqKOB. 

Hay'IIHo-Hccne,D;oBaTen&cKan ,D;e.RTen&HOCTb 
na6opaTopHH Benac& B ycnoBIDIX wHpoKoro 
!'1e)K,Il;yHapo,D;HOrO COTpy,ll;HJiqeCTBa. 

HAY~O-HCCnE)lOBATEJihCKHE PAEOTbl 

-40 r3B/c 111 • B KaqeCTBe .R,D;epHbiX MHWeHeH 
HCn01Ih30Ba1JHCh yrnepo,D;, a1JIOMHHHH H Me,ll;h. 
)l1I.fl nOHCKa U (3100) aHa1JH3HpOBMHCb cneK
Tpbl HHBapHaHTHhiX Mace, nocTpoeHHbie ,ll;1I.fl 

0 -c06biTHH, CO,D;ep:>KaiQHX A H p H 3ap.R:>KeHHbie 
0 -nHOHhl, H1IH K 
8

, p, p H 3ap.fi)KeHHbie nHOHhi. 
0 0 

A H K 8 H,D;eHTH<PHUHPOBMHCh no HX pacna,D;aM 
Ha p1T- H 1T+1T- cpe,D;H peKOHCTpYHpoBaHHbiX 
HeHTpan&HhiX BH1IOK. Bcero 6hmo Bhi,D;eneHo 
-8,5 • 10 4 co6biTHH c A 0 H 4,5 ·10 4- CO,D;ep-

• 
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Puc. 1. CneKT[J uHeapuaHTHbiX Mace on.n co6biTUU, co-
Ao -oepJICaU4UX H I p u 3ap.RJICeHHble nUOHbl. 

:>KamHx K;. Cpe,nH co6LITHH, co.nep:>Ka~HX A 0 
, 

a.HaJIH3HpOBaJIH~L cneKTpbi HHBapHaHTHbiX 
MaCe ,D;JIH KOHQlHrypaQHH, COOTBeTCTBYIO~HX 
B03MO:>KHbiM pacna,naM: 

u+ .. Ao- + -pIT IT 
' (1) 

uo -+ A 0 piT+, (2) 

uo -+ A0 p IT+ IT+IT-' (3) 

u--+ Ao- + -p IT IT , (4) 

u -+ A0 p TT-. (5) 

CyMMapHblli cneKTp HHBapHaHTHbiX Mace, no
nyqeHHbiH ,D;JIH Bcex KOHQlHrypaQHH ( 1 + 5) , 
nOKa3aH Ha pHC. 1. ilHK B 06JiaCTH MaCe 3030 + 
+ 3090 M3B/c 2 co.nep:>KHT -130 co6biTHH 
U ( 3100) Ha,D; ypOBHeM <f>oHa ( -270 C06biTHH) , 
qTO COOTBeTCTByeT CTaTHCTHqeCKOH 3HaqHMOCTH 
6onee 8 CTaH,napTHbiX OTKJioHeH:uH. Cpe.n;H 3THX 
C06biTHH HaH60JILillaH ,D;OJIH ( -75 C06biTHH) 
o6ycnoaneHa pacna.naMH no KaHaJIY ( 2) . 
,UeTaJILHbiH aH8JIH3 nOKa38JI, qTO HMeeT MeCTO 
.n;ByxqacTHqHbiH pacna.n: 

(6) 

qepe3 KOTOpbiH peaJIH3yeTCH OKOJIO nOJIOBHHbi 

acex Ha6niD.neHHbiX pacna.noa. 
113 aHaJIH3a cneKTpoB A 0 p1r+ ,D;JIH co6biTHH, 

3aperHCTpHpOBaHHbiX B 3KCn03HUHHX C pa3JIHq
HbiMH MHilleHHMH (C, AI, Cu), onpe.neneHa 
A-3aBHCHMOCTL U(3100), KOTOpaH B paMKax 
napaMeTpH38.QHH a - Aa xapaKTepH3yeTCH 3Ha
qeHHeM noKa3aTeJIH cTeneHH a= 0,6 ± 0,3. 

Cpe.nH co6biTHH, co.nep:>KamHx K~, 6bm 
BOCCTaHOBJieH cneKTp HHBapHaHTHbiX MaCe 
CHCTeMbi ~~ pp1T ~ llpH 3TOM B HHTepBaJie MaCC 
3030 + 3090 M3Bjc2 HMeeTcH nHK (pHc. 2) , 
co,nep:>KaJ.WIH -50 C06biTHH Ha,D; ypOBHeM <f>oHa. 
HanHqHe TaKoro nHKa MO:>KeT CBH,neTeJILcTBO
UaTL 0 Ha6JIIO,D;eHHH pacna.noa u+ + K4

pp1T + H 
U+ 0 - + -.. 

+ K sPP1T • . 
TaKHM o6pa3oM , 3aperHcTpHpoaaHo 

-180 co6LITHH po:>K,neHHH y3Koro (r ,.;;; 
,.;;; 20 M~B/c 2) pe30HaHca c oTpHuaTeJILHOH 
CTpa.HHOCTLIO, pacna,naro~erOCH Ha 6apHOH, 
a.HTH6apHoH H Me30Hbi. Cpe,nHee 3HaqeHHe 
Macchi pe30HaHca M = (3068 ± 40) M3B/c2. 
BnepBbie Ha6niD.neHbi HOBbie KaHaJibi .e_acna.na 
U (3100): A0 p1T+, A0 A (1700), A{>1T-, Kpp1r+. 

H:30TOnHqeCKHH CnHH pe30Ha.HCa paBeH 3/2. 
llpOH3Be,neHHe ceqeHHH po:>K,neHHH pe30HaHCa 
B 06JiaCTH XF > 0,5 Ha BeJ?OHTHOCTL ero pacna
,na no Ka:>K,D;OMY H3 Ha6JIIO,D;eHHbiX KaHaJIOB 
COCTaBJIHeT OT 1 ,D;O 10 MK6 Ha H,D;pO yrnepo,na. 
,UJlH OnHCaHHH OCHOBHbiX CBOHCTB HaMIO,D;eH
HOro pe30HaHCa B paMKax KBapKOBOH CTpyK
TYPbi Tpe6yeTcH He MeHee qeTbipex aaneHa"HbiX 
KBapKOB. 

2. llpO,D;OJI:>KaJICH a.HaJIH3 3KCnepHMeHT8JIL
HOrO MaTepHaJia BH:C-2 no HCCJie,D;OBa.HHIO pO:>K
,neHHH oqapoBaHHbiX A ~·6apHOHOB Ha yrnepo.n
HOH, aJIIOMHHHeaoil H Me.n;Hoil MHilleHHx. Hail-

Puc. 2. CneKTp UHeapuaHTHbiX Mace CUCTeMbl K:pjm+. 
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AeHo, t~To napaMeTp, xapaKTepH3yrorn;IDi: A-3a
BHCHMOCTb ceqeHHH HHKJU03HBHOrO pO)I()J;eHHH 

A~ B KHHeMaTHt~ecKmi o6nacTH 0,5 < x F ~ 1 
H P.l. ~ 1 r3B/c,paaeHa = 0,73 ± 0,20 121 . 

3. B nocne,Z~;Hee AeCHTHJieTHe 6onLwoe 
BHHMaHHe y,ll;eJIHeTCH BOnpocaM nOJIHpH3~HH 
HHKJII03HBHO po:>KAeHHbiX rHnepoHoB. PHA 
TeOpeTHtiecKHX MO,ll;eJieH, AaiOII.J;HX He TOJibKO 
KatieCTBeHHbie, HO H KOJIHtieCTBeHHbie OUe'HKH 
3TOrO HBJieHHH, 06'bHCHHIOT nOJIHpH3~HIO KaK 
pe3yJILTaT CnHH-op6HTaJibHOro B3aHMOAeHCT
BHH KBapKOB B none CHJI, CBH3biBaiOII.J;HX HX 
B a,ll;pOHbi. 0AHHM H3 BruKHbiX HanpaaJieHHH 

HccneAOBaHHH cOTPYAHHt~ecma B:HC-2 HBJIHeT
CH H3yt~eHHe nOJIHpH3~HOHHbiX 3<f><f>eKTOB. 
B 1986 r. a 3KcnepHMeHTe, npoaeAeHHOM Ha 
cepnyXOBCKOM YCKOpHTeJie, H3MepeHa nOJIHpH
~H :E: --rHnepOHOB, po)I()J;eHHbiX HHKJ1103HB
HO HeHTpOHaMH CO cpe,ll;HHM HMnyJibCOM 
-40 r3B/c /S( PerHCTp~HH ::: - ocyrn;eCTBJIH

JiaCb no KacKaAHOMY pacna,Z~;y: :E:- + A
0
+ rr - · 

l-p+ rr -. 

Bcero 6bmo BhiAeneao -1,6 ·105 pacna,Z~;oB 
0 - -A + prr , a AJIH H3yqeHHH nonHpH3~HH :E: -

1267 co6biTHH H3 HHTepaana Mace M ( :E: -) = 
= (1321,3± 8) M3B/c2. KHHeMaTHtiecKaH o6-

JiaCTb perHCTpaQHH z-: 0 < p .l. < 1,3 r 3B/c, 
<xF> = 0,45. AaanH3 noKa3an, t~To z--rHn epo

Hhi, o6pa30BaHHbie npH AaHHhiX ycnoBHHx, 
nonHpH30Blilibi OTpHUaTeJibHO (5' =•0,3 ± 0,2) 
B,ll;OJib HOpMaJIH K nJIOCKOCTH HX pO)I()J;eHHH, 
onpe,ll;eJIHeMOH BeKTOpHbiM npOH3Be,ll;eHHeM 
HMnyJibCOB nepBHtiHOrO HeHTpOHa H :E:- B JiaOO
paTOpHOH CHCTeMe. fiapaMeTp aCHMMeTpHH 
pacna,Z~;a ::;-. A

0
rr-: a(:E:-) =-0,43 ± 0,16. 113-

MepeHHaH nonHpH3~HH :E:- cornacyeTCH c no-
v 0 v 

JIHpH3~HeH A , H3MepeHHoH B 3TOM :>Ke 3Kcne-
pHMeHTe, a TaK:>Ke c nonHpH3~HeH :E: -, o6p a3o
BaHHbiX npOTOHaMH C HMnYJibCOM 400 r3B/c, 

HO npOTHBOnOJIO:>KHa no 3HaKy nOJIHpH3~HH 
:::-, po:>KAeHHbiX OTPHUaTeJibHhiMH KaoHaMH 
C HMnyJibCOM 5 r3B/c. 

4. IlpeAJIO:>KeH HOBbiH cnoco6 noHcKa 
H H,Z~;eHTH<f>HKaUHH H-AH6apHoHa, ocHOBaHHhrn 
Ha TOM, tiTO Cpe,ll;H MHO:>KeCTBa pa3JIHtiHbiX KaHa
JIOB CHJibHhiX B3aHMOAeHCTBHH H-AH6apHoHa 

B RApe AOJI:>KeH cyrn;ecTaoaaTb cneuH<PHt~ecKHH, 
npHCYI.UHH TOJibKO eMy, npouecc KOHBep CHH 
B ABa rHnepoaa. Bo B3aHMOAeHcTBHHX aeliTpo
HOB C nponaHOM npH HMnyJILCe HeHTp OHa 
7 r3B/c HaHAeHO C06biTHe, YAOBJieTBOpHIOII.J;ee 
KHHeMaTHKe peaKUHH Hp + AAp npH Macce 
M = 2173,94 M3B/c 2 141. Cet~eHHe AByx cTy
neat~aToH peaKQHH po:>K,Z~;eHHe - KOHBep cHH 
H-AH6apHOHa oueHHBaeTcH aenHt~HHOH > 4 0 a6. 

5. IlpOAOJI:>KaJIOCb AeTaJibHOe HCCJie,ll;OBaHHe 
Y3KHX oco6eaaocTeH, o6aapy:>KeHHhiX a np
B3aHMOAeHcTBHHx npH o6nyqeHHH OAHOMeTpO-
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BOH :>KHAKOBOAOpOAHOH KaMepbl MOHOXpOMa
THtieCKHMH HeHTpOHaMH. C QeJibiO npoBepKH 
MO,ll;eJIH Bparn;aiOII.J;HXCH COe,ll;HHeHHbiX OpHeHTH

pOBaHHbiX cTpyH 15~ npeAcKa3hiBawrn;eii pHA 
Y3KHX nHKOB B cneKTpe 3<f><PeKTHBHhix Mace 
pp-CHCTeMbi, npe,ll;npHHHTbl npeQH3HOHHbie H3-
MepeHHH ynpyroro pp-pacceHHHH. 0:>KHAaeMoe 
pa3peweHHe no Macce < 1 M3B/c 2• ,lVIH noHCKa 
B03MO:>KHbiX pa,ll;H~HOHHbiX pacna,ll;OB )l;H6apH
OHHbiX CHCTeM BeJiaCb o6pa60TKa MaTepHaJIOB 
o6nyqeHHH 2 M nponaHOBOH KaMepbi ,ll;eHTpo

HaMH C H,ll;eHTH<f>HK~HeH 'Y-KBaHTOB. 
6. COTpYAHHtieCTBOM no o6pa6oTKe <PHJIL

MOBOH HH<f>OpMaQHH, HaKOnJieHHOH npH o6ny
qeHHH 2 M :>KH,ll;KOBOAOPOAHOH KaMepbi "JIIOA
MHJia" B ny'IKax cenapHpoBaHHhiX AeliTpo
HOB H aHTH,ll;eHTpoHOB, Ha cepnyXOBCKOM 

ycKopHTene nonyt~eHbi pacnpeAeJieHHH no MHO
:>KeCTBeHHOCTH 3apH:>KeHHbiX tiaCTHU B np- H 
np-B3aHMO,ll;eHCTBHHX H npoueccax iip-aHHHrH
JIHUHH npH HMnyJILCe 6,1 r3B/c /&/. IloKa3aHO, 

'ITO AOJIH NN-aHHHrHJIHUHH B noJIHOM aeynpy
roM ceqeHHH COCTaBJIHeT 40% AJIH BCeX H30-
CnHHOBbiX KOH<f>Hryp~HH. 3KcnepHMeHTaJib
Hbie AaHHbie ,ll;eMOHCTpHpyiOT TaK:>Ke HBHOe 
YKa3aHHe Ha BbillOJIHeHHe COOTHOWeHHH 
~a(np) < £r (np) = a (pp) < ~a (pp), KOTOpoe a a 
BhiTeKaeT H3 pHAa TeopeTHt~ecKHx cxeM. 

PEJI.RTI1BI1CTCKA.R 
.R,UEPHA.R <1>11311KA 

1. B 1986 r. 3aaepweaa pa6oTa 171, a KOTO
poH npeAJIO:>KeH MeTOA noCTpOeHHH nOJIH3,ll;pOB 
( MHOrorpaHHHKOB) B npOCTpaHCTBe OTHOCH
TeJibHbiX 4-CKOpOCTeH, AaiOII.J;HH nOJIHOe OnH

CaHHe MHO:>KeCTBeHHbiX npouecCOB: 

I+II+ 1+2+3+ ... , (7) 

rp:e I H II - cTaJIKHBaiOrn;HecH qacTHUhi, 

a 1,2,3,... - tiaCTHUbi-npOAYKTbl peaKQHH. 
B OTJIHt~He OT HHKJII03HBHOro noAXOAa AaHHbiH 
MeTOA n03BOJIHeT HCnOJib30BaTb npH aHaJIH3e 
BCIO noJiyqaeMYIO B 3KCnepHMeHTe HH<f>OpMa
UHIO o npouecce. 

OcaoBHhiMH aenHt~HHaMH, oT KOTOpbiX 3a
BHCHT pacnpe,ll;eJieHHH BepOHTHOCTeH ( ceqe

HHH), npH 3TOM. CtiHTaiOTCH nOJIO)KHTeJibHbie 
peJIHTHBHCTCKH-HHBapHaHTHbie BeJIH'IHHbl bik 
(i,k = l,Il 1,2,3, ... ), HMeiOrn;He CMbiCJI OTHOCH
TeJibHbiX paCCTOHHHH B npOCTpaHCTBe 4-CKO

pOCTeH. 3aAaHHe acex b ik AJIH acex qacTHU 
npouecca (1) COAep:>KHT nOJIHYIO HH<f>opMaUHIO 
o6 3TOM npouecce. B 6onee paHHHX pa6oTax 
nOKa3aHO, 'ITO B o6naCTH bik >> 1 a,ll;poHbl 
yTpa'IHBaiOT pOJib KBa3HtiaCTHU HAepHOH Ma-



TepHH, H B3aHMO~eHCTBHe nepeXO~T Ha KBapK· 

rmooHHbiH yposeHb, cQ>opMyJIHposaH npHH· 

Ulm OCJia6JieHIDI KOppemmHii, ~aHO HOBOe 

onpe~eJieHHe CTpyH ~pOHOB H nOKa3aHa 

YHHBepcaJibHOCTb csoiicTB cTpyii, paccMaTpH

saeMbiX KaK KJiacTepbi s npocTpaHcTse bik 
A.JIR wHpOKoro KJiacca npo~eccos ( 11'-p, 

11'-C, .pp, pp, pC, pTa) B ~Halla30He 3HeprHH 

OT 6 ~0 205 r3B. 

B pa6oTe 171 noKa3aHO, KaK noJib30saTbCR 

nepeMeHHbiMH b ik , KOr~a HX liHCJIO npeBbiWa· 

eT tiHCJIO cTeneHeii cso6o~LI, npeMo:>KeH pery

JIRpHLIH MeTO~ o6pa60TKH 3KCnepHMeHTaJib· 

HbiX ~aHHbiX MR npo~eccos THna (7) npoH3· 

BOJibHOH MHO:>KecTBeHHOCTH, npe~CKa3aHbi He· 

KOTOpbie HOBbie 3aKOHOMepHOCTH, OCHOBaH· 

Hbie Ha HOBOM OnHCaHHH. 

2. Ha OCHOBe OnHCaHHOI'O no~o~a B 1986 r. 

noJiylleHbi xapaKTepHCTHKH ~pOHHbiX CTpyii' 

s ":>KecTKHX" npo~eccax- rny6oKoHeynpyrHX 

'ii N-coy~apeHHRx, s KOTOpbrx, KaK H3secTHo, 

06pa3yiOTCR "H30JIHpOBaHHbiH" ~eTHOH I<:BapK 

H ~KBapK, ~aiOI.QHe ~e cTpyH ~poHos. 

,[(aHHbie no vN·B3aHMO~eHCTBIDIM npH cpe~HeH 
3HeprHH <Ev>"' 35 r3B, . npe.n;oCTaBJieHHbie 

KOJIJia6op~Heii: H<I>B!3 (llpoTBHHo) - HT!3Cl> 

(MocKsa) - <I>HAJI (BaTasHR, CIIIA) - MHliH· 

raHcKHH YHHBepcHTeT (CIIIA), noJiylleHbl 

Ha yCKOpHTeJie Cl>HAJI C nOMOI.QbiO 15-Q>yTOBOH 

ny3bipbKOBOH KaMepbi, HafiOJIHeHHOH CMecbiO 

HeoHa H BO~Opo~a ( CTaTHCTHKa ~ 8000 CO· 

6LITHH) . 

PaccMaTpHsanocb pacnpe~eJieHHe nHOHOB 

B CTpyRX no BeJIHtiHHe 

b = -(u - v) 2 , 
k k 

r~e v - e~HHHtiHbiH 4-seKTop, onpe~eJIRIOI.QHH 
ocb CTpyH, u k = pk /m k - 4-cKopocTb nHOHOB. 

B pe3yJILTaTe npo~eJiaHHoro aHaJIH3a noKa· 

3aHO / 8/ , liTO 3HalleHHR <bk(7r-)> MR CTpyH, 

o6pa3yiOI.QHXCR s :>KeCTKOM npo~ecce, cosna

~aiOT B npe~eJiax O~OKpaTHOH OWH6KH 

c seJIHtiHHOH <b k ( 11' -) > MR CTpyH, o6pa3yiO

I.QHXCR B MRI'KHX ~pOHHbiX H a~pOH·R~epHbiX 

coy~apeHIDIX npH o~aKOBbiX 3HalleHHRX 

3HeprHH (rs = W) B C.~.M., H npH Vs~ 6 
pa3Mep cTpyH s npocTpaHcTse b 1k ocTaeTcR 

npH6JIH3HTeJibHO nocTOHHHbiM (pHc. 3) • Ha-

6JIIO~aeMaR yHHsepcaJibHOCTb 03HallaeT, liTO 

CBOHCTBa ~pOHHbiX CTpyH He 3aBHCRT OT 

npOHCXO~eHHR H CBOHCTB Q>parMeHTHpyiO

I.QeH KBapKOBOH CHCTeMbl H onpe~eJIRIOTCR 

B3aHMO~eHCTBHeM ~BeTHOI'O 3ap~a C Ba· 

KYYMOM. 

3. Ha ycTaHOBKe .UHCK-3 npose~eH ~KJI 
3KcnepHMeHTOB no Hccne~osaHHIO KYMYJIRTHB· 

K + u 

HOI'O po~eHHR --Me30HOB Ha JierllaHWHX 

a.o 

2.0 

1.0 

1.0 

LH ('J..,,, .u~roM) 

LM (r~. tor.44,) 1 
J}------A--s-

..... k .... 

===~}WND 
• ..,...._l .N 
.. _.,....._JcE,l•ll ra& 

Puc. 3. 3aeUCUMOCTb 'CpeOHUX 3HQIIeHUU < bk> 11'-·Me-
30H06 e crpy.11x, o6pa3yi01J4UXC.R e pa311UIIHbiX npoijec
cax, or 3Hepzuu e c.ij.M. 

~pax (~eiiTepHii, renHH) 191 . JierllaHWHe 

~pa BLI6paHbi KaK npocTeiiwHe ~epHLie 
CHCTeM bl C TOliKH 3peHHR TeopeTHlleCKOrO 

OnHCaHIDI, B TO :>Ke speMR HX HCnOJib30BaHHe 

no3son ReT "sLmm" s KYMYJIRTHBHyiO o6nacTb 

H Hccne~osaTb pa3JIHtiHbie MYJibTHKsapKOBLie 

KoHQ>Hryp~H. llonylleHHLie pe3yJILTaTbi no

Ka3biBaiOT, liTO npH O~HaKOBOM 3HalleHHH 

MacwTa6HoH nepeMeHHOH ( KYMYJIRTHBimro 

tiHCJia) BeJIHtiHHbl OTHOWeHHH CelleHHH .ro:>K· 

~eHHR nHOHOB K celleHHRM po~eHHJI K ··Me-

30HOB B HeCKOJibKO pa3 npeBbiWaiOT BeJIH'IHHy 

3TOI'O OTHOWeHHR Ha ~pax aJIIOMHHIDI H CBHH· 

~a (pHC. 4). 

H3 ~aHHbiX no KYMYJIRTHBHOMY po~eHHIO 
K-·Me30HOB cne~yeT Ba:>KHLm c Haweii TOliKH 

3peHIDI BbWO~ 0 TOM, liTO CelleHHe po~eHIDI 

K-·Me30HOB TaK :>Ke, KaK H celleHHe po~eHIDI 
71'·Me30HOB, nponop~HOHaJibHO KBapK·napTOH· 

HOH CTp yKTypHOH Q>yH~HH R~pa. 
4. ilpeMO:>KeH e~HHliHbiH aJII'OpHTM Bbl· 

'IHCJieHHR HHKJII03HBHbiX CelleHHH po~eHIDI 

llaCT~ C 60JibWHMH nonepeliHbiMH HMnyJibCa

MH H ~poHos KYMYJIRTHBHoro THna I lO/. 
B03MO:>KHOCTb e~Horo onHCaHHR 3THX npo

~eccos o6yCJioBJieHa s ~aHHOM no~xo~e 
BBe~eHHeM HOBOI'O apryMeHTa - MHHHMaJib· 

HOH 3Heprmr cTaJIKHBaiOI.QHXCR KOHCTHTY3H· 

TOB, Heo6xo~HMOH A.JIR po~eHHR HaMIO· 

~aeMOH llaCTH~bl. 

5. ilpo~oJI:>KaJIOCb H3ylleHHe npo~eccos MHO· 

:>KeCTBeHHOI'O H HHKJI103HBHOI'O po~eHIDI 

llaCT~ Ha MaTepHaJiax 2 M nponaHOBOH KaMe· 

phi. HcCJie~oBaHbi HHBapHaHTHbie HHKJII03HB· 

Hbie c elleHIDI o6pa30BaHHR KYMYJIRTHBHbiX 
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Puc. 4. 0THoweHue ce11eHuii poxoeHUR rr+-Me3oHoe u 
K+·Me3oHoe c U.Mnyll&Co.M 50Q M3B/c e 3aeucU.Mo
CTu OT yzlla Ha6/liOOeHUR npu 83aU.MoOeUCT8UU npo
TOH08 c U.Mnyll&Co.M 8,9 F3B/c c pa31lUIIHbiMU JIO
JXLMU. 

1r-·Me30HOB H IIpOTOHOB B pC- H rr-C-B3aHMO· 

,neHCTBHHX IIpH HMIIYJibCax p p = 10 r 3B/c 

H p" = 40 r3B/ c 
1111 • TIOlca3aHO, liTO yrJIO· 

BaR 3aBHCHMOCTb napaMeTpOB, OIIpe,D;eJIHIOII.\HX 

HaKJIOH HHKJII03HBHbiX cneKTpoB KYMYJIHTHB· 

HhiX .,- -Me30HOB (B OTJIHliHe OT KYMYJIHTHB· 

HhiX IIpOTOHOB) , O,D;HHaKOBa ,D;JIH pC· H rr-C

CTOJIKHOBeHHH. 

B pa6oTe 1121 npoaHa.TIH3HpOBaHhi x apaK· 

TepHCTHKH BTOpHliHhiX llaCTHQ (HMIIY JibChi, 

yrJihi BhiJieTa, 6hiCTpOThi) , o6pa30BaHHhiX 

B rr- C-B3aHMo,neiicTBHHX npH HMIIYJILce 

40 r3B/c, KaK ¢lYHKQHH MaCChi MHW eHH, 

H IIOKa3aHO, liTO xapaKTepHCTHKH KYMYJIHTHB· 

HhiX llaCTHQ He 3aBHCHT OT BeJIHliHHhi M aCChi 

MHWeHH. 

TioJiylleHbi oQeHKH "TeMnepaTyphi" T 
H IIJIOTHOCTH p JI,nepHOH MaTepHH, o6pa3YIOII.\eH· 

cn B CC-HeynpyrHX MHoroHyKJIOHHbix· B 3 aHMO· 

,neHCTBHHX IIpH HMIIYJibCe 4,2 r3B/c Ha HYK· 

JIOH /13/. ,!J;JIR onpe,neJieHHn T H p HCIIOJib 30Ba· 

JIHCb ,D;aHHhie IIO poJK,D;eHHIO IIpOTOHOB.B M HOrO· 

HYKJIOHHhiX CC-cTOJIKHOBeHHRx cpe,nHHe 3Ha· 

lleHHH HCKOMhiX BeJIHliHH COCTaBHJIH: T 0 "" 

"" 180 M3B, p/pHOpM = 3,6 ~ ~.~. 

6. PH.D: pe3yJILTaTOB IIOJiylleH IIpH HCCJie,D;O· 

BaHHH n,npo-n,nepHbiX B3aHMo,neiicmHii. B pa-

6oTe /14/ IIpO,D;OJI:>KaJIOCb HCCJie,D;OBaHHe MHO· 

:>KecTBeHHOCTH, HMIIYJILCHbiX H yrJIOBhiX xa

paKTepHCTHK IIpOTOHOB, o6pa3YIOII.\HXCH BO 

B3aHMo,neiicmHnx JierKHX n,nep (p, d, a, C) 

c n,npoM yrJiepo.na IIpH HMIIYJibCe 4,2 r3B/c 

Ha HYKJIOH. TioKa3aHO, liTO cpe,nHRn MHO:>KeCT· 
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BeHHOCTb IIpOTOHOB pacTeT C yBeJIHlleHHeM 

Macchi n.npa-cHapn,na, npHlleM A·3aBHCHMOCTb 

MHO:>KeCTBeHHOCTH 6hiCTphiX IlpOTOHOB CHJib· 

Hee, lleM Me,D;JieHHbiX. KpoMe Toro, B03pacTaeT 

,D;OJIH IlpOTOHOB, BhiJieTaiOII.\HX IIO,D; MaJihiMH 

yrJiaMH, HX HMIIYJibCHhie CIIeKTphi CTaHOBHTCH 

6oJiee :>KeCTKHMH. 3KCIIepHMeHTa.TibHhie pe· 

3YJibTaThi B OCHOBHOM Y.D:OBJieTBOpHTeJibHO 

OIIHChiBaiOTCH ,ny6HeHCKHM BapHaHTOM KaC· 

Ka,D;HOH MO,D;eJIH (,!J;KM) • llpH HCCJie,D;OBaHHH 

B3aHMO,D;eHCTBHH d H C C TH:>KeJihiM H,D;pOM 

(TaHTaJI) IIpH HMIIYJibCe 4,2 r3B/c Ha HYKJIOH 

IIOKa3aHO, liTO ,!J;KM He OIIHChmaeT pacnpe,ne-· 

JieHHH BTOpHliHhiX IIpOTOHOB IIO IIOIIepeliHOMY 

HMIIYJILCY (B 06JiaCTH p .l. > 1 r3B/c Ha6JIIO,D;a· 

eTCH 3HaliHTeJibHOe npeBhiWeHHe liHCJia IIpOTO· 

HOB Ha,D; IIpe,nCKa3aHHHMH MO,D;eJIH) • 

flpH HCCJie,D;OBaHHH yrJIOBhiX pacnpe,neJie

HHH HaH6oJiee Me,D;JieHHhiX 3apR:>KeHHhiX llac

THQ- IIpo,nyKTOB pacmeiiJieHHH R,D:pa·MHWeHH 

BO B3aHMo,neiicTBHRX n,nep 
22 

Ne c n,npaMH 

¢loT03MYJibCHH IIpH HMIIYJibCe 4,1 r3B/HYKJIOH 

o6Hapy:>KeHhi WHpOKHe MaKCHMYMbi, IIpoRB· 

JIHIOII.\HecH 6oJiee OTlleTJIHBO C yMeHbWeHHeM 

napaMeTpa y,napa /15/, 1-:13 243 QeHTpa.TibHhiX 

CTOJIKHOBeHHH n,nep HeOHa C H,D;paMH cepe6pa 

H 6poMa Bhi,D;eJieHO 18 CJiyllaeB, B KOTOphiX 

IIpH 60JibWOM liHCJie 6hiCTphiX 3apH:>KeHHhiX 

llaCTHQ (- 40) He Ha6JIIO,D;aeTCH BhiJieTa TaKHX 

llaCTHQ ,D;O yrJIOB 6+ 12° OTHOCHTeJILHO HanpaB· 

JieHHH nepBHliHoro n,npa 1161 • Pn,n ,npyrHX 

pe3yJILTaTOB, IIOJiylleHHhiX ¢loT03MYJibCHOHHOH 

MeTO,D;HKOH, H3JIO:>KeH B pa60Tax/17-19/ • 

Ha MaTepHa.Tiax 2 M npoiiaHOBOH KaMephi 

H3yqa.TIOCb pacnpe,neJieHHe IIO MHO:>KeCTBeHHO· 
0 

CTH 1r -Me30HOB B MHoroHyKJIOHHbiX CC-

B3aHMO,neiicTBHRX IIpH HMIIYJibCe 4,2 r3B/C Ha 

HYKJIOH. Ha6JIIO,naeTcn 6oJILwan ,nHcnepcHH 

3Toro pacnpe,neneHHH ~o cpasHeHHIO c pacnpe

.neneHHeM IIO liHCJIY 1r -Me30HOB B 3THX IIpO· 

ueccax 1201 . 

7. Pn.n pa6oT no HccJie,noBaHHIO n,nepHhiX 

B3aHMO,D;eHCTBHH BhiiiOJIHeH 3JieKTpOHHOH Me

TO,D;HKOH. 

C IIOMOII.\biO CIIeKTpOMeTpa H3 .D:BYX CQHH· 

THJIJIRUHOHHhiX TeJieCKOIIOB THIIa ~ E-E, co

CTOHII.\HX H3 lleThipeX ClleTliHKOB C KpHCTa.TIJia· 

MH Csi(Tl), YCTaHOBJieHHhiX IIO,D; yrJiaMH 37 
H 90° K OCH IIYliKa, HCCJie,D;OBa.TIHCb QeHTpaJib· 

Hhie H nepH¢lepHllecKHe B3aHMO,D;eHCTBHH R,D:ep 
12

C (E = 3,6 r3B/HYKJIOH) c n,npaMH Cu 
H Pb 

7211
• I13MepeHbi BhiXO.D:bi npoTOHOB, 

,neHTpOHOB H TpHTOHOB C Bhi,D;eJieHHeM QeH· 

Tpa.TibHhiX H IIepH¢lepHlleCKHX B3aHMO,D;eHCTBHH. 

lloJiylleHbi ,D;aHHhie IIO HHKJI103HBHhiM Celie· 

HHHM HcnycKaHHn ¢lparMeHTOB 6He H 6 ,7 • 8 Li 
IIO,D; yrJiaMH 45, 90 H 135° B JI.C.K. IIpH B3aHMO· 



.n.encTBHH 4 He c H,ll;paMH-MHIIIeHHMH Ag 
H Au npH KHHeTH'IIecKon 3HeprHH ny'IIKa 
3,33 r3B/Hyi<JIOH /22/ . C yqeTOM nonyqeHHhiX 

paHee pe3yJII>TaTOB )1.JIH BbiXO)J.OB $parMeH
TOB c A= 1 + 4 c.n.enaH BhiBO.D., 'liTO $parMeH
Tbi c A = 1 + 8 o6pa3yroTCH 6naro.n.apH cocy
mecTBOBaHHIO .Il.BYX MeXaHH3MOB: Me)J.JieHHhie 
$parMeHTbl (T <50 M3B) B OCHOBHOM Hcna
pHIOTCH H3 H,ll;pa-OCTaTKa, a 6biCTpbie B03HH
KalOT B pe3yJII>TaTe CJIHnaHHH BTOpH'IIHbiX Hy

KJIOHOB, HcnycKaeMbiX )J.BH:>KYI..UHMCH HCTO'II
HHKOM. Ka'llecTBeHHOH pa3HHIJ;bi Me)K)].y npOI.(ec

caMH $OpMHpOBaHHH Jier'llaHIIIHX $parMeHTOB 
(A= 1 + 4) H $parMeHTOB cpe)].HHX MaCe 
(A = 6 + 8) He Ha6nro.n.aeTcH. 

IlpO.D.OJI:>KaJIOCb HCCJie)J.OBaHHe a-H306ap
HbiX B036Y:>K.D.eHHH H,ll;epHOH MaTepHH B peaK
I.(HH (3 He, t) nepe3ap.R,Il;KH. C noMOI..UI>IO cneK
TpOMeTpa "An~><Pa-3C" nony'lleHbi HOBbie .n.aH
Hbie DO HHBapHaHTHbiM .IJ.H$$epeHUHaJibHbiM 
ce'lleHHHM peaKUHH ( 3He, t) .a++ npH HMnyni>
ce 18,3 r3B/c /2S/. 

AHanH3 .D.H$$epeHI.(HaJII>HbiX ceqeHHH peaK
I.(HH p( 3He, t) npH HMnyni>ce OT 4,4 )1.0 
10,8 r3B/c, H3MepeHHbiX B 3aBHCHMOCTH OT 

nepe.n.aHHoH 3HeprHH Q = E 3H 
8 

- E t c TO'II

HOCTblO )1.0 a6cOJIIOTHOH HOpMHpoBKH 8 + 13%, 
nOKa3biBaeT, 'liTO peaKUHH Ha npOTOHax H)].eT 
npaKTH'IIeCKH nOJIHOCTblO qepe3 B036y)K)].eHHe 
a-H306ap B MHIIIeHH. B OKpecTHOCTH Q -
- 300 M3B Ha6nro.n.ae'I'CH xopoiiio Bbipa:>KeH
HhiH nHK, $opMa KOTOpOrO onHCbiBaeTCH 
a-pe30HaHCHOH JIHHHeH, HCKa:>KeHHOH $OpM
$aKTOpOM renHH-3. BpenT-BHrHeposcKHe na
paMeTpbi nHKa - nOJIO:>KeHHe w

0 
= (1234 ± 

± 3) M3B H IIIHpHHa ro = (116 ± 7) M3B -
COOTBeTCTBYIOT H3BeCTHbiM 3Ha'lleHHHM, onpe
)J.eJIHeMbiM npH OnHCaHHH cneKTpoB 3$$eK
THBHbiX Mace 1T N -CHCTeMbi B o6JiaCTH a-pe-
30HaHCHOrO nHKa. IlpH )J.OCTaTO'IIHO 60JiblllHX 
HMnyJII>Cax (Bbiiiie 9 r3B/c), KOr)J.a KHHe
MamqeCKH B03MO:>KHO pO)K)].eHHe OOJiee TH
:>KeJibiX H306ap C H30TOnH'IIeCKHM CnHHOM 
3/2, OHH Tal()Ke )J.alOT BI<Jla)]. B Ce'lleHHe peaK
I.(HH p ( 3He, t) s o6nacTH Q > 500 M3B. Oue
HeHHbiH 6e3 yqeTa B03MO:>KHOrO Hepe30HaHC
Horo lPOHa, 3TOT BI<Jla)]. COCTaBJIHeT ""30+35% 
no OTHOIIIeHHIO K HHTerpaJibHOMy Ce'lleHHIO 

peaKUHH p ( 3He, t) c BhmeTOM TpHTOHa "sne
pe.n." npH HMDYJII>ce H.D.pa renHH-3 p = 
= 18,3 r3B/c. 

8. IlpoaHaJIH3HpoBaHbi HecneKTaTopHbie co-
6biTHH 6e3Me30HHoro pa3sana .n.enTpoHa npH 

HMDyJII>Ce 3,3 r3B/c, nony'lleHHbie Ha 1 M )KH)].
KOBO.D.OpO.D.HOH ny3blpbKOBOH KaMepe /24/ . 
Ilpose.n.eHbi pacqeThi, yqHThiBaromHe .D.HarpaM
Mhi O.D.HOnHOHHoro o6MeHa c nornomeHHeM 
sHpzyani>Horo rr-Me3oHa .n.enTpoHOM. IloKa3a
Ho, 'liTO Ha6nro.n.aeMbiH s cneKTpe 3$$eKTHB

HhiX Mace .IJ.B~X npoTOHOB nHK npH M PP = 
= 2 0 10 M3B/c MO)KeT 6hiTI> o6'hHCHeH TOJII>
KO npH HaJIH'IIHH OC06eHHOCTH B noBe)J.eHHH 

BHe3HepreTH'IIeCKOH aMDJIHTY.IJ.bi peaKUHH 
rr + d + pp s6JIH3H nopora, a nHK npH M pp = 
= 2 1 60 M3B/c 2 o6ycJIOBJieH, B OCHOBHOM, 
o6pa30BaHHeM a-H306apbl B npOMe:>KyTO'II
HOM COCTOHHHH npH norJIOI.I.(eHHH 1f-Me30Ha 
)J.eHTpOHOM. 

C oTpy.D.HH'IIeCTBOM, pa6oTaroi..UHM Ha 1 M 
)KH)].KOBO.D.OpO)].HOH KaMepe, no pe3yJII>TaTaM 
H3yqeHHH peaKUHH 4 Hep+ ddp H 4 Hep + dppn 

npH HMDYJII>ce HaneTaromen an~><Pa-qacTHUbi 
8,6 r3B/c H 13,5 r3B/c c.n.enaH BbiBO)J., co

maCHO KOTOpOMY 6biCTpbie )J.eHTpOHbl o6-
pa3y lOTCH B pe3yJII>TaTe B3aHMO)J.eHCTBHH 
B KOHe'IIHOM COCTOHHHH HeHTpoHa H npOTO
Ha " oT.n.a'IIH" s npouecce .n.syKpaTHoro pac
ceHHHH JIH.IJ.Hpyromero npoToHa /25/ • 

9 . BhmonHeH PM pa6oT no pa3BHTHIO 
H HCnOJib30BaHHIO MeTO)J.a KOppeJIHUHH TO:>K
)J.eCTBeHHbiX 'llaCTHIJ;. IlpOaHaJIH3HpoBaHa 3aBH
CHMOCTb napHbiX KOppeJIHUHH HYI<JIOHOB 
C 6JIH3KHMH HMnyJibCaMH OT $OpMbl KOpOTKO
)J.eHCTBYIOI..Uero noTeHI.(Hana B3aHMO)J.e~CTBHH 
B K OHe'IIHOM COCTOHHHH /28/ 1 a Tal()Ke npH 

pa3JIH'IIHbiX npe.n.nono:>KeHHHX o npocTpaH
cTBeHHo-speMeHHbiX pa3Mepax H <PopMe o6-
nacTH reHepaQHH ( c$epH'IIeCKH-CHMMeTpH'IIHOe 
H c<PepH'IIecKH-HecHMMeTpH'IIHoe rayccoso pac
npe.n.eneHHe, pasHoMepHoe pacnpe.n.eneHHe no 
o6'heMY IIIapa H c$epH'IIecKon nosepXHocm, 
B paMKax MO)J.eJIH "KoppenHpoBaHHOH" Tpy6-
KH) 1271 • B 3KcnepHMeHTaJII>HbiX pa6oTax 
Ha MaTepHanax 1T -Xe-B3aHMO)J.eHCTBHH npH 

HMny ni>ce 3,5 r3B/c snepBbie nonyqeHbi 
.D.aHHbie 0 pa3Mepax o6JiaCTH HCfiYCKaHHH 
7r

0-Me30HOB (r = (1,2 ± 0,3) $M) / 28/ 1 )J.e
TeJibHO HCCJie)J.OBaJIHCb pp-KoppeJIHUHH / 29,30/, 

1 0 . IlpO.IJ.OJI:>KaJIHCb HCCJie)J.OBaHHH B3aHMO
)J.eHCTBHH nHOH - KceHoH. I·i3yqanaci> 3MHCCHH 
HYI<JIOHOB /31/, npe.D.JIO:>KeH cnoco6 onpe.n.ene

HHH DJIOTHOCTH H,ll;epHOH MaTepHH C HCnOJib-
30BaHHeM a)].pOHOB B Ka'lleCTBe npo6HbiX 
qacmu H nonyqeHbi .IJ.aHHbie no pacnpe.n.ene
HHIO MaTepHH B H.D.pe KCeHOHa /32/, 
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HCCJIE,D;OBAHIUI HA nyqKAX 
PEJI.RTHBHCTCKHX llOJI.RPH30BAHHhlX ,D;E:ATPOHOB 

B 1986 r . 6hm npoBe,!J.eH TpeTHH cea.Hc 
pa60Tbl ¢lH3HtleCKHX YCTa.HOBOK Ha nyt~KaX 
peJI.HTHBHCTCKHX nOJI.HpH30Ba.HHbiX ,!J.eHTpOHOB 
CHHXpo¢la3oTpoHa, qacTHtJHo 3aBepmeHa o6-
pa6oTKa nonyt~eHHoro pa.Hee MaTepHa.na. 
llepBbie pe3yJI&TaTbl HCCJie,!J.OBaHHH ,!J.OJIOJKeHbl 
Ha MeiK,!J.yHapO,!J.HOM CHMn03HyMe no CIIHHO
BbiM .HBJieHH.HM B ¢lH3HKe BbiCOKHX 3HeprHH 
(llpOTBHHO, 22-27 CeHT.H6pH 1986 r.). 

1. Ha cneKTpoMeTpe H,!J.ep OT,!J.atJH H3Mepe
Ha BeKTOpHa.H nOJI.HpH3~H.H ,!J.eHTpOHOB C n OJIO
JKHTeJibHbiM H OTpHUaTeJibHbiM 3HatJeHHeM Be
JIHtiHHbl p z. llpH HMnyn&ce p d = 2,8 r 3B/c, 
r,!J.e H3BeCTHa a.HaJIH3HpyiOLUa.H cnoco6HOCTb 
peaKU:HH ynpyroro dp-pacce.HHHH, nonyt~eHo 

Pz = 0,50 ± 0,05. 
BnepBbie H3MepeHa BeKTOpHa.H a.HM H3H

pyroma.H cnoco6HoCTb peaKUHH ynpyroro pac
ce.HHHH H ,!1.H¢lpaKUHOHHOH ,!J.HCCOUH~HH 
dp + pd, dd + dd, dd + dx H dp + dx B HHTepBa-

Jie HMnyJibCOB p d t = 2 + 11 r3B/c. ,ll;JI.H yrrpy
roro dp-pacce.HHHH nonyqeHa 3aBHCHMOCTb 
a.HMH3Hpyromeii cnoco6HOCTH oT HMnyn&ca 
HaneTaromero ,!J.eHTpoHa A (p) - p -< 1 ,04± 0,18) . 

B t dd-B3aHMo,!J.elicTBHH aHMH3Hpyroma.H 
cnoco6HOCTb no CBOeH BeJIHtiHHe 6JIH3Ka 
K tdp-peaKUHH, KaK ,!J.JIH ynpyroro KaHa
na, TaK H KaHana c pa3BMOM Hanerarome
ro ,!J.eHTpoHa. 

2. Ha OCHOBe CHHMKOB C O,!J.HOMeTpOBOH 
IKH,!J.KOB0,!1.0p0,!1.HOH KaMepbinpOBe,!J.eHbi OT6op 
H H3MepeHHe 6onee 10 TbiC. C06biTHH, COOT
BeTCTBYJOIUHX peal(UH.HM tdp + ppx H t dp + 

+ dp. 113 a.HMH3a a3HMYTMbHbiX pacnpe,!1.eJie
HHH npoTOHOB npouecca dp + ppn C,!J.ena.Ha 
OUeHKa BeKTOpHOH nOJI.HpH3aUHH ,!J.eHTpOHOB 
p z = 0,50 ± 0,12. 3TOT pe3yJibTaT CBH,!J.eTeJib
CTByeT 06 OTCYTCTBHH 3aMeTHOH ,!1.enoJI.HpH-
3aUHH B npoueccax ycKopeHHH H 6biCTporo 
BbiBO,!J.a. 

Y11acTHUKU pa6o11ezo coeeU4aHW! no 3KcnepUMeHTaM na ooHoMeTpoeou eooopoonou KaMepe 3HaKOMRTCR c nep
eblMU CHUMKaMU, COeJZQHHblMU 8 ny'IKe nonRpU308QHHblX oeuTpOH08. 
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3. C IIOMOli.lhiO ycTaHOBKH "Arrh<Pa-3C" 
norryqeHhi ,naHHbie o seJIHql'fHe TeH3op
HOH rrorrHpH3auHH (Pzz) ,ne:HTpoHOB B ,nsyx 
IIOCTaHOBKax 3KCIIepHMeHTa: 

a) l13MepeHHaH B yrrpyroM tdp-pacceHHHH 
(180° B c.u.M.) IIpH HMIIYJibCe 3 r3B/c BeJIH
qHHa TeH30pHOH IIOJIHpH3aUHH OKa3arraCb pas
HOH p zz =- (0,45 + 0,58) ± 0,13. 

6) B peaKUHH <PparMeHTauHH d + p rro,n Oo 
IIpH HMIIYJibCe 9 r3B/c C HCIIOJib30BaHHeM 

3KCllEPHMEHT N A-4 

B cosMeCTHOM OIUIH - UEPH 3KcrrepH
MeHTe Ha OCHOBe AaHHbiX IIO HCCJle,D;OBaHHIO 
rrry6oKoHeyrrpyroro pacceHHHH MIOOHOB Ha 
H,npax norryqeH pH,n HOBbiX pe3yrrhTaTOB. 

1. l13MepeHo OTHoweHHe R (x) cTpyKTyp
HbiX <l>YHKUHH HYKJIOHOB Ha H,npax :>Kerre3a 
H ,neHTepHH B KHHeMaTHqecKOH o6rraCTH 
0,06 <X< 0,7, 14 < Q2<70 r3B2. Erraro,napH 
HCIIOJlb30BaHHIO 3KCnepHMeHTaJibHOH MeTOAH
KH, C03Aai01UeH OIITHMaJibHbie YCJIOBHH AJIH 
OTHOCHTeJibHbiX H3MepeHHH1 a TaK:>Ke IIpoue,ny
pe aHaJIH3a, rrposepeHHOH Ha MHoroqHcrreHHbiX 
KarrH6poBKax 3KcnepHMeHTaJibHOH ycTaHOBKH, 
BeJIHql'fHa CHCTeMaTHqecKHX rrorpeWHOCTeH 
B OTHoweHHH R (x) He rrpeBhiwaeT 2%. TaKo:H 
HH3KHH ypoBeHb CHCTeMaTHqeCKOH OWH6KH 
,D;OCTHrHyT BIIepBbie B 3KCnepHMeHTax 3TOrO 

Puc.5. Omoweuue crpyKrypHblX fPYHKq.uu HYKilOHoe 

Ha J!Opax JtCetle3a U oeuTepUJI, nolly'leHHOe 8 3KCnepu

MeHTe NA-4 (HOBble pe3yllbTaTbl noKtz3aHbl 3aKpbtTbl

MU TO'IKaMU) . 

-~ 1.2 r-------------------, 
or."' 
' 

.. 

0·
7

o. o.• o.z o3 o• 05 o.e 01 o.e o.9 

yqacTKa IIHKa <t>parMeHTaUim, COOTBeTCTByiO
mero sHyTpeHHHM VIMnyrrhcaM HYKJIOHOB 
B ,ne:HTpoHe I kJ ~ 150 M 3B/c, ,nrrH KOToporo 
aHaJIH3HpyromaH cnoco6HOCTb d + p rrpouecca 
BbiqHCJIHeTCH, BeJIHqHHa TeH30pHOH IIOJIHpH3a
UHH COCTaBHJia P zz = -0,31 ± 0,07. 

BnepBbie H3yqeHa 3aBHCHMOCTb serrHqHHbi 
TeH30pHo:H aHarrH3Hpyromei1 crroco6HOCTH 
peaKUHH d + p <t>parMeHTauHH IIOA 0° OT k B o6-
JiaCTH I k I ~ 250 M3B/c. 

THna. CymecTBeHHO cHH:>KeHa TaK:>Ke H cTaTHCTH
qecKaH owH6Ka. llorryqeHHhie pe3yJihTaTbi 
(pHc. 5) xopowo corrracyroTCH c paHee orry-
6rrHKOBaHHbiMH ,naHHbiMH NA-4 H ,npyrHX 
3KCIIepHMeHTOB B o6rraCTH X> 0,3. TipH MeHb
WHX X OTHOWeHHe R (x) HMeeT <t>opMy nrraTO 
HJIH WHpOKOrO MaKCHMyMa Ha ypOBHe 1,05, 
qTO cymeCTBeHHO OTJIHqaeTCH OT pe3yJibTaTa, 
IIOJiyqeHHOrO B nepBOM 3KCIIepHMeHTe KOJIJia-
6opauHH EMC 

183 1 
. 

2 . TiorryqeHbi HOBbie rrpe,nsapHTeJihHhie ,naH
Hbie 0 CTpyKTypHbiX <l>YHKUHHX HYKJIOHOB H3 
H3MepeHHH Ha H,npax yrrrepo,na (pHc.6) 
H CTpyKTypHbiX <l>YHKUHHX IIpOTOHOB CO CTa
THCTHKOH, rrpeBbiWarome:H BCIO MHpOBYiq B He
CKOJlbKO pa3 1341 . 

Puc. 6. Pe3yllbTaTbl U3MepeHUJI crpyKTypuou fPYHKq.uu 
2 F2(x, Q ) U3 3KcnepUMeHTOB no Zlly6oKoueynpyzoMy 

pacceRHU/0 ua yz11epooe. 

• -o~ ....... 
• 0 

••0..3e 

• - 0 .46 

·-0-
~ • 

••0.1115 

.. -• ~ 
t . -·~ 

•• ••' 
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3. COBMeCTHO C COTPYAHHKaMH JIT<D 0 11HH 
060CHOBaH H HCCJie,ll;OBaH HOBbW MeTO,Il; aHaJIH· 
3a cTpyKTYPHhiX cpyHKqHH HyKJioHoB a paMKax 
KX.U c IIOMOW:biD Hx pa3JimKeHHH B PRA rro rro
JIHHOMaM f1Ko6H. MeTo,n; rro3BOJIHT rron ytrnTb 
HaH6onee ToqHoe 3HaqeHHe rrapaMeTpa A. llpe,n;
aapHTeJibHbiH pe3yJILTaT MH yrnepoAHbiX ,n;aH-

HbiX NA-4: A= (225 ± 20CT&T. ± 60CHCT) M3B. 
4. C yqeTOM HOBbiX Tpe60BaHHH 3KCIIe

pHMeHTa NA-4 rro ToqHoCTH rrepecMo-
TpeHa rrpo~e,n;ypa yqeTa pa.n;~HOHHbiX 

rrorrpaaoK. Y~eHhi ace rrorrpaaKH, ,n;aro-
W:He BKJia,n; a ceqeHHe 6oJILllle o.n;Horo 
rrpo~eHTa. 

PA3BI1T.HE METO,UI1KI13KCOEP11MEIITA, 
C03,UAH.HE 3KCOEP11MEIIT AJibHhiX YCT AHOBOK 

1. B paMKax COBMecmoro OHF.I11- UEPH 
3KCnepHMeHTa ,lJ.EJI<DI1 Ha KOMIIJieKCe BCTpeq
HbiX rryqKOB n3IT (UEPH) cne~HaJIHCTbl na-
6opaTOpHH yqaCTBOBaJIH B IIpOH3BO,Il;CTBe, HC· 
IlbiTaHHRX H MOHTIDKe ,n;eTeKTOpDB a,ll;pOHHOrO 
KaJIOpHMeTpa. 

Bae,n;eHa a ,n;eH:cmHe 3BM CM-4 Ha JIHHHH 
C IIpOTOTHIIOM a,n;pOHHOrO KWIOpHMeTpa 
.UEJI<DI1, pacnonmKeHHbiM B Koprryce lB Ha 
rryqKe cHHxpocpa3oTpoHa. llpoae,n;eHo ,n;aa ceaH
ca pa6oThi Ha ycKopHTene, rro,n;o6paH HaH6onee 
Ha,n;e:>KHbiH pe:>KHM pa6oTbi .n;eTeKTopoa a,n;poH
Horo KanopHMeTpa, Bbipa6oTaHbi peKoMeH.n;a
qHH Ha napaMeTpbi a,n;eKBaTHOH CliHTbiBaiOW:eH 
3JieKTpOHHKH. Benacb no,n;roTOBKa K HCIIbiTa
HHHM nonHoMaClliTa6Horo rrpoTOTHna Mo.n;ynH 
a,ll;pDHHOrO KaJIOpHMeTpa ,lJ.EJI<DI.f Ha nyqKe 
CHHxpocpa3oTpoHa. BbmonHeH 6oJiblliOH o6'beM 

paOOT IIO C03,1l;aHHIO H a,ll;aiiT~HH IIporpaMM 
MO,Il;eJIHpOBaHHH H aHaJIH3a ,ll;aHHbiX. llpOBO,Il;HT· 
CH pa60Tbl no C03,1l;aHHIO HHTepaKTHBHOH rpa
cpHqecKOH CTaHqHH. llpopa6aTbiBaJiaCb IIpO· 
rpaMMa cpH3HqecKHX HCCJie,ll;OBaHHH Ha ycTa· 
HOBKe ,lJ.EJI<DI1. 

2. llpoae,n;eHa npe.n;BapHTeJibHa.H rrpopa6oT
Ka TpeKoaoH: qacTH yHHBepcanbHoro KanopH
MeTpHqecKoro ,n;eTeKTopa YK.U MH 3KCIIepH
MeHTOB Ha BCTpe~biX nyqKax YHK 11<DB3 
C yqeTOM B03MO:>KHOCTH ee H3rOTOBJieHHR 
B na6opaTOpHH. llpopa6oTaH rrepaoHaqanbHbW 
BapHaHT perHCTpHpyrow;eH: 3JieKTpDHHKH. 

llo,n;rOTOBJieH rrpoeKT npe,ll;JIO:ll\eHHH 3KCIIe
pHMeHTOB Ha BCTpe~biX rryqKax YHK. 

3. llo npoeKTY "MeqeHbie HeHTpHHO" H3· 
rOTOBJieHbl H HCIIbiTaHbl 80 06MOTOK MarHHTOB 
MIOOHHOrO CIIeKTpOMeTpa H MIOOHHOH 3aw;HTbl. 

Puc. 7. B3au.MooeiicTBue Mg + Mg npu UMnyllbCe Haruaa101J4e2o ROpa 4,5 F3B/c c o6pa3oeaHueM HeuTpa/lbHOU 
BU/IKU, 3apezucrpupoeaHHoe Ha ycTaHOeKe FHE C. 
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3aaepWeHbl pa6oTbl no KOHCTpyHpOBaHHIO 6e3-
)KeJie3HOrO MarHHTa CTaHUHH MeqeHHR, no 
npOeKTHpOBaHHIO ¢JepMbl H MO,D;yneH ap;pOHHO
ro KanopHMeTpa. Co3AaH OTibiTHbiH o6pa3eu; 
MO,D;ynR KOOp,D;HHaTHOH TinOCKOCTH. 

4. llpo.n;on)KanHCb pa6oTbi no cHcTeMe Ha
KOII,lleHHR: aTOMapHOrO nonR:pH30BaHHOrO BO
,D;Opop;a C I.J;eJlbiO C03AaHHR: CTpyHHOH MHWeHH 
MR ycTaHOBKH "llapyc". CosepweHCTBOBanHcb 
Y3nbi KpHOCTaTa OTKaqKH 3 He H pe¢lpH)KepaTo
pa pacTBopeHHR 3 He B 4 He. 

5. Co3.n;aHa H Hccne.n;osaHa cHcTeMa H.n;eHTH
lPHKau;HH 3apR:)KeHHbiX a,D;poHOB C nOMOI..I.J;biO 
ABYX MHOrOKaHanbHbiX noporoBbiX ra3o
BbiX qepeHKOBCKHX cqeNHKOB (MllrqC-1 
H Mnrqc-2 Ha cneKTpoMeTpe BHC-2), no3so
nHBWaR BhiAeJIHTb npoueccbi c yqacTHeM 

. 3apR)KeHHbiX KaoHoB H 6onee qeM a ,D;Ba pa3~ 
noHH3HTb yposeHb ¢loHa B npoueccax, co.n;ep
)Kai..I.J;HX HeiiTpanbHbie BHnKH. OnHcaH PRA 
.n;pyrHX CHCTeM H MeTO,D;HK, npHMeHRBWHXCR: 
Ha cneKTpoMeTpe BHC-2, a qacTHOCTH, npo
rpaMMHpyeMbie TpeKOBbie npou;eccopbi MR 
oT6opa co6biTHH ;as; , cHcTeMa 3anycKa cneK
TpoMeTpa /S7/, a TaK)Ke MeTO,D;HKa BOCCTaHOB
neHHR: 3HepreTHqeCKHX cneKTpOB HeHTpOHOB 
no KanOpHMeTpHqeCKHM H3MepeHHR:M Ha Ka
Hane HeHTpanbHbiX qacTHQ cepnyxoscKoro 
YCKOpHTeJIR: /SS/ • 

6. l13rOTOBneHO OKOnO 200 CI.J;HHTHnnR:TO
pOB pa3MepoM 5x40x1000 MMS AnR ro.n;ocKo
noa ycTaHOBKH "C¢lepa". HcnbiTaHbi Ha nyqKe 
CHHXpO¢la30TpOHa cqeTqHKH CI.J;HHTHnnR:I.J;HOH
HbiX rO,D;OCKOllOB C CI.J;HHTHnnR:TOpaMH pa3Mepa
MH 5 X 40 X 1000 MM S H 5 X 40 X 2000 MM S, 
H3rOTOBneHHbiMH MeTOAOM 3KCTpy.n;HpOBaHHR:. 
Co6paH CUHHTHnnRI.J;HOHHbiH ro.n;ocKon pa3Me
poM 1 x 1M2 • 113roToaneH PRA .n;eTaneii csepx
npoBOAR:I..Uero MarHHTa, npoae.n;eHbi KpHoreH
Hbie HCllbiTaHHR:. 

7. Ha ycTaHOBKe rHBC npose.n;eHbl pa6oTbl 
no ynyqweHHIO OAHOpO,D;HOCTH CTpHMepHbiX 
cne.n;oa, ynyqweH BbiCOKOBOnbTHhm reHepaTop 
HaHOCeKYHAHbiX HMnynbCOB /S9/. llo.n;rOTOB
neH onbiTHbiH o6pa3eu; TpHrrepa, perHcTpHpyro
I..I.J;ero o6pa30BaHHe H pacna.n; nerKHX rHnep
R:,D;ep. 

BhlnonHeH npocMoTp 6onee 10 TbiC. CHHM
KOB R:ApO-R:,D;epHbiX B3aHMO,D;eHCTBHH, H3Mepe
HO 6onee 300 CHHMKOB C V

0 
-C06biTHRMH 

(pHc.7). 
PaccMoTpeHbi MeTO,D;HqecKHe aonpocbi OT-

6opa, H,D;eHTHlPHKai.J;HH H aHanH3a V~co6biTHii, 
3aperHcTpHpoBaHHbiX B ABYXMeTposoii npo
naHOBOH llY3bipbKOBOH KaMepe npH o6nyqeHHH 
ee nyqKOM R:.n;ep yrnepo.n;a /40/. 

B 3KCnepUMeHTatlbHOM 3atle Jff/JB3 (JlpoT8UHO) uoyr 
pa6oTbl no C030QHUIO ycTaH08KU "Me'leHble HeUTpUHO •: 
Ha CHUMKe: pacnaOHblU Kanan ycTanoeKu. 
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8. BhmonHeHbi Hccne,IJ;OBa.HIDI BhiCOI<Opa3-

pewaromHX MeTO,Il;OB pei'HCTp~HH H OnTHtlec

I<OH o6pa60TI<H cne,IJ;OB qaCTH~ C HCnOnb30Ba

HHeM na3epHOI'O H3nyqeHHH. IJonyqeHbl <f>oTO· 

rpa<f>HH Mai<eTOB Tpei<OB ( CTei<nOBOnOI<OHHbie 

HHTH) Ha CBeTnOM H TeMHOM none C pa3p ewe

HHeM 10 + 20 MI<M l411. IJpH OCBem eHHH 

pa6oqero o6'beMa HMnyn&CHbiM a30THhil\4 na-

3epoM MO:>KHO perHCTpHpOBaTb B )KH,Il;J<OB O,Il;O

pO,Il;HOH I<aMepe ny3blpbi<H C ,IJ;HaMeTpOM 

,_ 4 MI<M 6e3 noTepH HH<f>OpMa~HH 0 Tpei<e 

Ha rny6HHe nonH 10 + 20 MI<M. 

IJpe,IJ;JIO)I(eH H HCCJie,IJ;OBa.H MeTO,Il; qaCTHtlHO

I<OI'epeHTHOH ronorpa<f>HH <l>yp&e, n03BOnHIO

IUHH npH perHCTp~H cne,IJ;oa qacT~ a ny-

3bipbi<OBbiX H CTpHMepHbiX I<aMepax yaenH

qHTb rny6HHY pe3I<O H3o6pa)l(aeMoro Ha nnoc

I<OCTb npOCTpa.HCTBa ,Il;O pa3MepOB pa6oqero 

o6'beMa ,IJ;eTei<Topa npH coxpa.HeHHH non epeq

Horo pa3peweHHH Ha ypoaHe ,IJ;H<f>pai<~OHHO

ro npe,D;erra1421 . IlpHqeM cpaBHHTeJibHO npo

CTO ocymecmnHeTCH conpH)I(eHHe co cxe MaMH 

onepaTHBHOI'O npOCMOTpa H o6pa6oTI<H H30-

6pa)l(eHHH Ha CTaH,D;apTHOM o6opy,D;OB a.HHH. 

Ha pHc. 8 noi<a3a.Hbi aoccTa.HoaneHHbie rono

rpaMMbi <l>yp&e C MaJ<eTaMH Tpei<OB ( CTei<JIO

BOnO I<OHHbiX HHTeH ¢ 16 MI<M) npH m y 6HHe 

pe3I<OCTH 25 MM. 

9 ,.Ha nyqJ<e 11'--Me30HOB C HMnyn bCOM 

3 r::~B/c, CO,D;ep)l(ameM 2,8% 3nei<Tp OHOB, 

HCCJie,IJ;OBaJiaCb B03MO:>KHOCTb no,IJ;aaneHHH <f>o

Ha a,D;pOHOB C nOMOIUblO CHCTeMbl, COCTOHIUeH 

H3 "ai<THBHOI'O I<OHBepTOpa" H3 CBHH~OBOI'O 
CTei<Jia, qepeHI<OBCI<HX raMMa-cnei<TpOM eTpoB 

H3 CBHH~OBOI'O CTei<Jia H O,Il;HOI'O C~HHTHJinH

~OHHOI'O cqerqHJ<a, pa6oTaromero a p e)KHMe 

dE/d:x I 431 . IJocTa.HOBI<a ,Il;a.HHOH paOOTb l CBH-

3a.Ha c Heo6xo,IJ;HMOCT&ro ynyqweHHH cene i<THB

HOCTH cnei<TpoMeTpa MACCEP-130 npH H 3yqe

HHH 3nei<TpOMai'HHTHbiX pacna,IJ;OB Bei<TOpHbiX 

Me30HOB. IJOI<a3a.HO, qTo HCnOnb30Ba.HHe CHCTe

Mbl cqeTqHJ<OB no3BOnHeT yaerrHqHTb fiO,IJ;aane

HY.e a,D;pOHOB npHMepHO B 5 pa3 no CpaBH eHHIO 

C nO,IJ;aBneHHeM TOnbi<O cqerqHJ<aMH n o nHOI'O 

nOI'JIOIUeHHH. 3<f><f>eJ<THBHOCTb pei'HCTp~HH 
3nei<TpOHOB npH 3TOM ,_ 100%. 

10. BhmonHeH 6on&wou o6'beM pa6oT no 

C03,Il;a.HHIO YCTa.HOBI<H ,Il;JIH o6nyqeHHH H,D;ep

HbiX <f>oT03MynbCHH B CHJibHOM Mai'HHTHOM 

none (npoei<T "CnoH") . Pa3pa6oTa.H .H o Tna)l(eH 

pH,D; CHCTeM 3nei<TpOHHI<H I<OHTponH H y npaa

neHHH pa60TOH ycTa.HOBI<H, B qaCTHOCTH MO

,IJ;ynb CHHxpoHH3~H, o6ecneqHaaromHH no

nyqeHHe CTaH,D;apTHbiX CHHXpoHMnyn&COB no 

TpeM He3aBHCHMbiM I<a.HaJiaM C 3a,D;ep )I(J<OH 

,Il;O 500 MI<C H Wai'OM perynHpOBI<H 50 HC 1441 . 
11. IJpO,D;On)l(aJIHCb HCCJie,IJ;OBaHHH n oae,IJ;e

HHH pH,D;a MaTepHaJIOB npH HH3I<HX TeM nepa-
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Puc. 8. MaKeTbl Cfleooe, nony'leHH&Ie c noMOIJ4b10 
MeTODa 'IQCTU'IHO-KOzepeHTHOU 20/IOZparpuu. 

rypax. 113MepeHbl TenrronpoBO,Il;HOCTb MOHO· 

I<pHCTarrnoa KH2PO 4, DLiTl T H TGS B o6na

cm TeMnepaTyp OT 0,1 ,IJ;o 4 K 1451, Tenrronpo

BO,IJ;HOCTb H ,Il;H3nei<TpHqeci<aH BOCnpHHMqH

BOCTb nonHI<pHCTaJinHqeCI<HX o6pa3~0B CHCTe

Mbl (PbxSr 1_x )TiO ,IJ;JIH 0 ~ x ~ 1 1461, Ha 

OCHOBe pe3yn&TaTOB H3MepeHHH ,Il;H3nei<TpH

qecJ<HX CBOHCTB I<pHCTaJinHqeCI<HX cerHeT0-

3nei<TpHI<OB c<f>OpMYnHpOBaH HOBbiH <f>eHO

MeHonorHqeCI<HH no,IJ;XO,Il; I< OnHCa.HHIO OTI<JIO

HeHHH OT TeOpHH }J;e6aH I 47 I . 

BbmonHeHbi H3MepeHHH noneaou, apeMeH

HOH H TeMnepaTypHOH 3aBHCHMOCTH ocTaToq

HOH HaMarHHqeHHOCTH o6pa3~oa H3 Te<f>noHa 

H oprcTei<Jia I 481 . 

MarHHTHhm MOMeHT H3Me;>HJICH Ha o6pa3-

~ax o6'beMOM -5 • 10-2 eM npH T = 4,2 K 
B HyneaoM none nocrre HaMarHHqHBa.HIDI npH 

T = 293 K a none ,IJ;o 4 1<8. THnHtiHhie 3Ha

qeHHH OCTaTOqHOI'O Mai'HHTHOI'O MOMeHTa CO

CTaBHJIH -10 13 MarHeTOHOB Bopa. 

C ~en&ro MHHHMH3~H I<OnHqecma aeme

CTBa CTeHOI< I<pHoreHHbiX MHWeHeH, npHMe

HHeMbiX B 3I<CnepHMeHTax, pa3pa60Ta.Ha MH

weHb, Bai<yyMHbiH I<O~X I<OTOpoH BblllOnHeH 

H3 neHononHCTHpona (neHonrracT IIC-1) 6e3 

,IJ;ononHHTen&Horo noi<pbiTHH 1411. MHHHMaJib

Hbie ronmHHbi IIC-1, npH I<OTOpbiX He Ha6rrro

,IJ;aeTcH npHMbiX Bai<yyMHbiX Teqeu, COCTaBHJIH 

2 MM, BpeMH CTa6HJIH3~HH ypOBHH Bai<yyMa 

COCTaBHJIO -1,5 qaca ,IJ;nH renHH H BO,Il;Opo,D;a 

H ,_ 30 + 35 qaCOB ,Il;JIH a30Ta npH TOniUHHe 

CTeHOI< 3 MM. 

12. IJpO,D;On)l(aJIHCb HCcne,IJ;OBa.HHH npeapa

meHHH B aTOMbl Me,IJ;JieHHbiX BbiCOI<03apH,Il;HbiX 



HOHOB npH HX COnpHKOCHOBeHHH C noBepXHO
CTbiO TBep)l;OrO TeJia. llonyqeHbl 3KCnepHMeH
TaJibHbie )l;aHHbie 06 3HeprH11X H Bep011THOCT11X 
nepexoAOB B K-cepHH peHTreHOBCKoro H3nyqe
HHH npH COy)l;apeHHH HOHOB KpHnTOH-35 H rO
nbiX HAep KpHnToHa c 3HeprHe:H ( 0,1 + 20) 1 Z K3B 
(Z- 3ap11)l;HOCTb HOHa) C Me)l;HOH H aJIIOMHHHe
BOH MHilleHHMH 1501 . lfoH&I reHepHpoaanHCb 
B 3neKTpoHHo-nyqeaoM HCToqHHKe KPHOH-2, 
peHTreHOBCKOe H3nyqeHHe perHCTpHpOBaJIOCb 
nO)]; yrnOM 90° K OCH nyqKa HOHOB C nOMO~biO 
nonynpoBOAHHKOBoro cneKTpoMeTpa c AeTeK
TOpoM Ha OCHOBe CBepxqHCTOrO repMaHH11. 
B 3KcnepHMeHTax Hcnon&30Banac& aBTOMaTH3H
poBaHHan MHOrocpyHKIJ;HOHaJibHaH CHCTeMa 

MlfKPO, B&monHeHHan B KOHCTPYKTHBe 
KAMA K, o6naAaiO~an BbiCOKOH OTKa3oycTo:H
~BOCTbiO / 5l/ 

13. llpO)l;On)KaJIOCb COBeprneHCTBOBaHHe 
Bbi~CnHTenbHOrO QeHTpa na6opaTOpHH Ha 6a3e 
3BM EC-1040/EC-1055M. PacrnHpeHa ceT& HH
AHBHAy an&HbiX TepMHHaJIOB, BBe)l;eH B ]l;eH
CTBHe MaTpH~hrn npoQeccop. Pa3BHBanoc& 
nporpaMMHoe o6ecneqeHHe, B qacTHOCTH, npeA
no)KeH cnoco6 pacrnHpeHHn KOMaim onepaTopa 
B onepaulioHHo:H cHcTeMe EC 6e3 H3MeHeHHn 
MO)l;yne:H onepaTHBHOH CHCTeMbl /52/. 

.[{nn cneKTpOMeTpOB "Ccpepa" H .[{En<I>lf 
pa3pa6aT&manac& 3neKTpOHHaH annapaTypa 
B CTaHAapTax <I>ACTBAC H VME. 

COBEPWEHCTBOBAHHE YCKOPlfTEJThHOA BA3hl 

1. B&monHeH pHA pa6oT no coaepllleHCTBO
BaHHIO CHHXp0cpa30TpOHa KaK YCKOpHTeJ111 pe
nHTHBHCTCKHX H non11pH30BaHHbiX 11)l;ep. ,[{o
CTHrHyTO cy~eCTBeHHOe ynyqrneHHe BpeMeH
HOH CTPYKTYPhi BbiBe)l;eHHbiX nyqKoB npoTo
HOB H H)l;ep nocpe)l;CTBOM nO)l;aBneHHH MHKp0-
6aHqHpOBKH, o6ycnoaneHHo:H qacToTo:H ycKo
pniO~ero Hanp11)KeHH11, H yMeH&IlleHH11 HH3KO
qaCTOTHbiX MO)l;ynHUHH ISS!. llyn&CaQHH B Mar
HHTHOM none yMeHbilleHbl COBMeCTHbiM )l;eH
CTBHeM CXeM aCHHXpOHHOrO ynpasneHHH BeH
THJibHbiM npeo6pa3oBaTeneM (- B 5 pa3) 
H aKTHBHOrO cpHJibTpa (- B 5 + 8 pa3) . 0THO
CHTen&Ha11 BenH~Ha nyn&CaQHH B MarHHTHOM 
none cocTasHJia - 10-e Ha ypoBHe 10 Krc. 
06paTHa11 CB113b no TOKY BbiBO)l;HMOrO nyqKa 
)l;OnonHeHa CHCTeMOH CTa6HJIH38.UHH CKOpOCTH 
pa3BHTH11 pe30HaHCa, ~0 n03BOnHJIO yMeHb
IllHTb MO)l;ynHQHIO B TOKe nyqKa e~e B 3+4 pa-
3a. B HTore o6ecneqeHo yMeH&IlleHHe Mo-

AynnQHH B ToKe BhiBe)l;eHHoro nyqKa AO 
30+40% (pHC.9) H nOBbiilleHHe CKOpOCTH Ha6o
pa CTaTHCTHKH $H3HqeCKHMH YCTaHOBKaMH 
B )l;ecnT& H 6onee pa3. 

llpoBe)l;eH&I pa6oT&I no AaJI&He:HrneMy co
aeprneHCTBOBaHHIO HCTOqHHKOB MHOr03ap11)];
HbiX HOHOB H H)l;ep, BKJIIOqaH HCTOqHHK nonnpH-
30BaHHbiX )l;eihpoHOB nonHPlfC. Ha na3epHOM 
HCTO~HKe HOHOB OTna)KeHa MeTO)l;HKa H3Mepe
HH11 TeMnepaTyp&I na3epHo:H nna3Mbi. llpoBeAe-

• Ha MO)l;epHH3aUH11 3neKTpoHHo-nyqeaoro HCTOq-
HHKa K PHOH-2 H anepB&Ie nonyqeHbi BOAO~
Aonoe_o6H&Ie HOHbl H 11)l;pa KCeHoHa (Xe S+, 
Xe 5 ) . Co3)l;aHa 6onee coaeprneHHan CHCTeMa 
ynpaaneHHH HCTOqHHKOM llOnfiPlfC npH pa-
6oTe Ha cpopHH)KeKTOpe CHHXpocpa30TpOHa, CO
CT011~a11 H3 ynpaann10~ero MHKponpoQeccopa, 
HaXOAH~erocn no)]; BbiCOKHM (- 500+800 KB) 
noTeHUHaJIOM,H MHKpo3BM "3neKTpOHHKa-60" 
Ha nyn&Te ynpaaneHHH. Can3& Me)K)l;y HHMH 

Puc. 9. 0CijU/lllOZpaMMbl TOKQ BbleeiJeHHOZO ny'IKa: a) - 00 eeeOeHWI CUCTeM nooae/leHWI nyllbCQijUU, 
6) - e peJICUMe c nooae11eHueM nyllbCaijuu (HUJK:Huu IIYII). 

a 6 
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MoOeJJbHbiU ceepxnpoeoOJJU4UU CUHXpoTpoH mHH. 

OCyl.l.\ecTBn.fleTC.fl ABYM.fl BOnOKOHHO-OnTH'IeC
KHMH nHHH.fiMH CB.fi3H /64,51)/ , 

ilOBbiWeHa HMe:>KHOCTb paOOTbi CHCTeMbi 

Bq-yCKOpeHH.R Ha BTOpOH KpaTHOCT~ - npo

CTOH H3-3a OTKa3a 3TOH CHCTeMbl He npeBbiCH

nH 0,3% nnaHoaoro apeMeHH pa6oTbi c HHxpo

Q>a3oTpoHa. 

PacwHpeHo Hcnonb30BaHHe ManbiX 3BM 

(CM-3, CM-4) An.fl KOHTpon.fl pe:>KHMOB pa6o

Tbi CHCTeM CHHXpOQJa30TpOHa, npOAOmKMOCb 

pa3BHTHe CHCTeMbi aBTOMaTH3HpoBaHHOr O AQ-

3HMeTpH'IeCKOrO KOHTpon.R. 
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Ha ny11bTe ynpae~~eHUJI CIIHHa. 

2. llpoBeAeHbi KOMnneKCHbie KpHOreHHbie 

HCnbiTaHH.fl MoAen&Horo caepxnpoBOA.fll.l.\ero 

CHHXpoTpoHa CllHfl C Mai'HHTHbiM noneM, 

QJOpMHpyeMbiM )Kene3HbiMH cepAe'IIHHKaMH. 

B ceHT.R6pbcKoM AeC.RTH,Z:UieBHOM CeaHCe 

ycTo:Htnmo noMep)KHBanocb caepxnpoBOA.fll.l.\ee 

COCTO.fiHHe Mai'HHTHOH CHCTeMbi. ilpoBeAeHbi 

3KcnepHMeHTbi no HH)KeKQHH ny11Ka npoTo

HOB H nonyqeH nepBbiH o6opoT ny11Ka a caepx

npoBOA.fll.l.\e:H MarHHTHo:H CHCTeMe. HccneAoBa

nHC& pe:>KHMbi oxn~eHH.R, 3aBeAeHH.fl TOKOB 

B Mai'HHTbl H nHH3bi, OTna)KHBMHCb CHCTeMbi 



BaKyyMHO-KpuoCTaTHble ~r~ooyAu MazHuTHou cucTe.MbZ HYKilOTpoHa Ha ucnbZTaHWIX. 

.D;HarHOCTHKH nyqKa, nepBHQHaJI 3JieKTpOHHKa 

KOTOpbiX pa6oTaeT npH reJIHeBbiX TeMnepaTy

pax, a TaK:>Ke CHCTeMbi KpHoreiiHoro renHeaoro 

O:>KIDKHTeJI.fl KTY-1600/4,5 /SB/. 

3. H3rOTOBJieHo 6onee 3/4 aaKyyMHo

KpHoCTaTHOH CHCTeMbi CBepxnpOBO.D;.fii.Qero 

ycKopHTeJI.fl peJI.fiTHBHCTCKHX .fi.D;ep - HYKJIO

TpoHa. Co3.n;aHa TeXHonorHqecKaJI uenoqKa 

H HaQaTO np0H3BO.D;CTBO .D;HnOJibHbiX MarHHTOB. 

llpoae,n;eHbi no.n;roTOBHTeJibHbie pa6oThi .D;JI.fl 

HAyqHO-IIPHKJIA,IJ;HhiE P ABOThl 

Hccne.n;oBaHbi B03MO:>KHOCTH HcnoJI&30Ba

HH.fl MHOrOCTyneHqaTOH JiaBHHHOH KaMepbi 

(MCJIK) .D;JI.fl aHaJIH3a pacnpe.n;eJieHH.fl pa,o;Ho

aKTHBHOCTH 
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p - MeqeHbiX OJIHroHyKJieoTH· 

.n;oa 
1591 . PaHee 6biJIO noKa3aHO, QTO HcnoJI&3o

BaHHe MCJIK no3BOJI.fleT pe3KO yMeH&WHTb Ko

JIHqecrao o6pa3Ua H/HJIH pa,o;HOaKTHBHOCTh npH 
u 125 I 

aHaJIH3e COe.D;HHeHHH, MeqeHHbiX , a TaK-

:>Ke cyi.QeCTBeHHO COKpaTHTh npH 3TOM BpeM.fl 

aHaJIH3a. 

MOHTa:>Ka reJIHeBbiX O:>KH:>KHTeJieH H ,n;p. o6o

py.D;OBaHH.fl, cymecTBeHHbxe pa6oTbi npoae,n;eHbi 

no n o .n;roTOBKe TYHHeJI.fl .D;JI.fl pa3Mei.QeHH.fl 

MarHHTHOH cHcTeMbi ycKopHTeJI.fl. BbmoJIHeH 

pH.D; p acqeTHO-TeopeTHQeCKHX pa6oT, B QaCTHO

CTH, n o OUeHKe .D;OnyCTHMbiX HHTeHCHBHOCTeH 

nyQKOB npH HaCTpOHKe CBepXnpOBO.D;.fii.QHX 

yCKOpHTeJieH peJI.fiTHBHCTCKHX .fi.D;ep /57/ H no 

CHCTeM e Me,IJ;JieHHOrO BbiBO.D;a nyqKa H3 

KaMepbi HyKJioTpoHa /58/. 

Hcn oJI&3yeM8JI B .D;aHHo:H pa6oTe H3MepH

TeJibH8JI CHCTeMa cocTo.fiJia H3 MCJIK, conpH

:>KeHHoii c MHHH-3BM CM-4 nocpe,n;cTBOM 6no

KOB 3JieKTpOHHKH B CTaH.D;apTe KAMAK. llpo

rpaMMHoe o6ecneqeHHe n03BOJI.fiJIO npOH3BO· 

.D;HTb aHaJIH3 npenapaTa H o6pa6oTKY nonyqeH

HOH HHQ>opMauHH B .n;HaJioroaoM pe:>KHMe. 

llpOCTpaHCTBeHHOe pa3peweHHe CHCTeMbi 

onpe,n;eJI.fiJIOCb npH nOMOI.QH HCKYCCTBeHHO 

cQ>opMHpOBaHHbiX 30H 
32

P KpyrJIOH Q>OpMbi 
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AHaMeTpoM 1 MM. IIpH AeTeKTHpOBaHHH 
nonyt~eHo paapeweHHe -2,5+3,5 MM (FWHM). 

I13MepHTeJibHaH CHCTeMa Ha,l:\e)K}IO o6Hapy
)I(HBaJia HaJIHtJ:He pa,I:\HOaKTHBHOCTH Ha y p OBHe 
10+20 nK· cM-2 • B pe3yJihTaTe HcnbiTaHHH, Bbi· 
nOJIHeHHbiX COBMeCTHO CO cne~HaJIHCTaMH 

:HHcTHTYTa 6HoopraHHtJ:ecKoH: ~HH AH CCCP 
H liHCTHTYTa MOJieKyJIHpHOH 6HOJIOrHH 
AH CCCP, noKa3aHO, liTO CHCTeMa Ha ocilose 
MCJIK no3BOJIHeT 6onee tJ:eM B CTO pa3 co Kpa· 
THTb BpeMH aHaJIH3a H Ha 2+3 nopH,I:\Ka y MeHb· 
WHTb KOJIHtJ:eCTBO HCCJie,l:\yeMoro semecTBa 
no cpaBHeHHIO C Tpa,I:\~OHHO HCnOJib3yeMOH 

paAHoasTorpaq>HeH:. B HaCToHmee speMH paapa-
6oTaHHaH H3MepHTeJibHaH CHCTeMa ycneWHO 
HCnOJib3YeTCll B pa6oTax no HCCJie,I:\OBaHHIO 
CTpyKTypbl H cl>YH~HOHHpOBaHHH pH60COM, 
onpe,l:\eJieHHIO nepBHtJ:HOH CTpyKTypbl OJIHro
HyKJieOTH,I:\OB. 

CosMeCTHO c UHM3T (:AeHa, r ,UP) C03,1:\aH 
H HCnhiTaH 0,1:\HOMepHblH CKaHHpyromHH pa,I:\HO· 
xpoMaTorpacp. BeJIHCh paapa6oTKH H pMa ,z:t;py
rHx npH60pOB Ha OCHOBe MHoronpOBOJIOtJ:HbiX 
KOOp,I:\HHaTHbiX ,1:\eTeKTOpoB ,!:\Jill peweHHH 3a· 
,1:\atJ: B o6JiaCTH 6HOTeXHOJIOrHH, MOJieKyJIHpHOH 
6HOJIOrHH H Me,I:\~HHCKOH ,1:\HarHOCTHKH. 

J(eyMepHbiU paauoxpoMaTozpa¢ PJ(-1 e HHcTUryTe MOileKyiUipHou zeHeTuKu AH CCCP. 

CHHXpocl>a30TpOH OTpa60TaJI B '198 6 r. 
4100 tJ:aCOB, H3 KOTOpblX 3381 tJ:aC HCnO.Jlb30· 
BaH ,ZJ;Jill npoBe,l:\eHHH cl>H3HtJ:ecKHX 3KCn epH· 
MeHTOB H 512 t~acos- AJIH pa6oT no cosep weH
CTBOBaHHIO CHCTeM ycKopHTeJIH. Ko3cl>cl>H~eHT 
0,1:\HOBpeMeHHOCTH pa60Tbl cl>H3HtJ:eCKHX YCTaHO· 
BOK Ha nytJ:Kax npOTOHOB H ,1:\eHTpoHOB CO· 
CTasHJI 4,3. B pe3ynhTaTe oTJIMKH pe*HMOB 
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3KCniTYATAUHRCHHXP~A30TPOHA 

pa6oTbi HH)I(eKTopa - JIHHeHHoro ycKopHTeJIH 

JIY-20 ,1:\0CTHrHyTO yBeJIHtJ:eHHe HHTeHCHBHO· 
CTH ycKopeHHbiX nyt~KOB HAep yrnepoAa 
(AO 2 • 10 9 H,l:\ep/~HKJI) H JIHTHH-7 · (AO 
4 • 109 H,l:\ep/~HKJI). 

IIyqKH ycKopHTeJIH HcnoJib30BanHCb 
20 rpynnaMH 3KcnepHMeHTaTopos ( OHHH, 
HHH (TpoH~K),HA3 (MocKBa) , MrY H Ap.) • 
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nA60PATOPMR 
RAEPHbiX HP06nEM 

B 1986 r. KOJIJieKTHB Jia6opaTOpHH .R,D;ep
HhiX npo6neM BhinOJIHHJI 6oJihWOH o6'heM 
HayliHO-HCCJie,noBaTeJihCKHX H MeTO,nH'IecKHX 
pa6oT. Hccne,noBaHHR no $H3HKe BhiCOKHX 
3HeprHH npoBOAHJIHCL B WecTH KpynHLIX 
3KcnepHMeHTax Ha ny'IKax ycKopHTeJI.fl Y-70 
B llpoTBHHO. 3-ro yCTaHOBKH 'THnepoH", 
CHrMA-ARKC, MHC-2, TIP03A-TIOJI.RPH
METP, ",l(HMe3oaTOMhi" H He:HTpHHHhiH .ne
TeKTop. Ha ny'IKax $a3oTpoHa OIUIH Bhi-

nOJIH.fiJIHCL HCCJie,D;OBaHIUI no $H3HKe npoMe
)I(}'TO'IHhiX 3HeprHif, paAHOXHMHH H npHMeHe
HifiO ny'IKOB 3ap.IDKeHHhiX '!aCT~ AJI.fl Jiy'leBOH 
Tepamm. IllHpOKO pa3BHBaJIOCL Me)I(,ZJ;YHapo,n
HOe coTpy,nHH'IecTBo KaK co cTpaHaMH-Y'laCTHH
~aMH OIUIH, TaK H co CTPaHaMH 3ana,nHo:H 
EBponLI - 'IJieHaMH UEPH. BLmoJIHeHa 6oJIL
Wa.fl pa6oTa no nporpaMMaM coBMeCTHhiX 
3KcnepHMeHTOB ,[(EJI<l>H H PS-179 (UEPH -
OH.RH). 

HAHBOnEEB~~E3KCDEPHMEHTAJibH~EPE3YJibTAThl, 
DOJIYliEHH~E B 1986 ro.n;Y 

TIPOBEPKA TIPE,[(CKA3AHH:A K X.[(. 
<I>H3HKA JIErKHX KBAPKOB 

B 3KcnepHMeHTax Ha cneKTpoMeTpe 'TH
nepoH", KOTOpbie 6hiJIH BhinOJIHeHhi COBMeCT
HO C $H3HKaMH H3 Hel>B3 (llpbTBHHO) Ha 
nyt~Kax Y-70, H3yqanocL po)I(,ZJ;eHHe '17-Me3oHoB 
npH B3aHMO,neHCTBHH 1T +-Me30HOB C .R,D;paMH 
npH HMnyJILCe 10,5 r3B/c/l/ , I13MepeHbl 
AH$$epe~HaJILHLie ce'leHHR poJK,D;eHHR '17-
Me3oHOB B o6JiaCTH $parMeHT~HH nyllKa 
XF ~ 0,5, p 1 ~ 0,8 r3Bjc. 11HTepecHLie 3aKOHO
MepHOCTH 06Hapy)f(eHhi npH aHaJIH3"e OTHQ
WeHIUI AH<I><I>epe~LHhiX ceqeHHif 

R ( du + du 
A XF) = -(rr A-+ J1X) /...:.::....(1r+d-+ .,x). 

dxF dxF 

0Ka3aJIOCL, liTO TaKoe OTHOWeHHe pacTeT 

Puc. 1. OrHoweHue Rcu ce'leHuu po31COeHUR T/-Me3oHoB 
Ha ROpax Cu u d. liyHKTup - npeocKa3aHUR Zllay6e
poecKou .MOOe/lU. CniiOWHbl.MU IIUHUR.MU nDKQ3QHbl 
pe3yllbTaTbl pac11eroe c y _'leTOM OIIUHbl rjjop.MupoeaHUR 
aOpoHa 0/IR pa3HblX 3HQ'IeHUU K03rjjrflUI.lUeHTQ HaTR:JICe
HUR aOpOHHOU crpyHbl K. IJpueeOeHbl TQK:JICe paC'IeTbl 
OIIR CIIY'Ia.JI., Kozoa B noeepxnocrnoM CIIOe ROpa orno
wenue H 'IUC:Ila HeurpoHoB K nporona.M paeHo H = 4. 
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no Mepe YBeJIH'IeHIDI Xp (eM. pHe. 1). 3To 
npoTHB.ope'lHT npe,neKa3aHIDIM rnay6epoBeKo:H 
Mo,neJIH, eornaeHo KOTopo:H R A He ,noJI)K}{O 
3aBHeeT:& oT xF. Y'leT OTJIH'lHo:H oT HYJI.fl ,nJIH-

po ) H:&l <l>opMHpoBaHIDI a,Il;poHa lf = _ (1-XF 
K 

TaK)Ke npoTHBOpe'lHT 3KenepHMeHTaJI:&H:&IM 
,Il;aHH:&IM, eCJIH B Ka'lecTBe Ko3Q><I>HUHeHTa 
HaT.fi)KeHIDI eTpYHbi K noJI:&30BaT:&e.fl 3Ha'leHHeM, 
nonyqeHHbiM H3 HaKJioHa pe,n)Ke-TpaeKTopHH:, 
K = 1 r3B/<I>M. MO)K}{O e,neJiaTh BbiBO.D:, lfi'O 
Ko3Q><I>HUHeHT HaT.fi)KeHIDI I.UJeTHOH TpHnJieTHOH 
eTpYHbi npH TaKHX 3HepriDix no KpaH:He:H 
Mepe 6oJI:&We K ;;;;;, 3 r3B/<I>M. 

Bonee no.npo6Hbx:H aHaJIH3 noKa3an, lfi'O 
Ha6mo.naeMyro 3aBHeHMoen R A MO)K}{O o61>
.ReHHT:& 3KpaHHpOBaHHeM B .fi,Il;pe BKJia,IJ;OB 
OT Tpexpe,n)KeoHHbiX rpa<I>HKOB/21. Ba)K}{l>IM 
npe,neKa3aHHeM 3TOH MO,Il;eJIH 6biJIO TO, lfi'O 
npH XF + 1 B pea~IDIX KBa3HeB06o,IJ;HOH 
nepe3ap.fi,Il;KH 3<l><l>eKTbl .3KpaHHpoBaHIDI I.UJeTa 
.D:OJI)KHbi npHBo,nHT:& K 6on:&weMy yBeJIH'IeHHIO 

3Q><PeKTHBHoro t~Hena HYKJIOHOB Aeff no epaa
HeHHIO e rnay6epoBeKOH MO,Il;eJI:&IO - .fi,Il;po 
KaK 6:&1 eTaHOBHTe.fl 6onee "npo3pa'lHbiM" 
OTHOeHTeJibHO TaKHX peaKUHH. 

MuweHHOJI 'laCTb ycTaHOe Ku 'TunepoH ". 

AHanorH'lHoe yBeJIH'IeHHe npo3pa'1HoeTH 
.fi,Il;pa 6biJIO 06Hapy)KeHO 3KenepHMeHTaJI:&HO 
H npH H3y'leHHH .D:H<I><I>epeHUHaJII>HbiX eeqeHHH 
peaKUHH 1T +A + K+ + Y + A' Ha .R,npax yrne
po.na H ,neH:TepH.R npH 10,3 r3B/e (r,ne Y ::: A 
HJIH }; 0 ) 13 /. Oeo6eHHOCT:&IO ,naHHoro 3KenepH
MeHTa eTaJIO Bbi,neJieHHe HMeHHO KBa3HeB0-
60,Il;HbiX peaKUHH nepe3ap.fi,Il;KH Ha .R,npe. 0Ka-
3anoe:&, lfi'O 3<f><l>eKTHBHOe 'lHeJIO HyKJIOHOB 

Aeff' 

~ (rr+ + d 
dt 

yaeJIH'lHBaeTe.fl no Mepe poeTa nepe,naHHoro 
HMnyJI:&ea t (eM. pHe. 2), KaK H npe,neKa3bl· 
aanoe:& Mo,neJibro, y'lHThiBarome:H o,IJ;Ho H3 
eaMbiX oeHOBHbiX cne,neTBHH KX,U - 3<l><l>eKT 
3KpaHHpOBaHIDI I.UJeTa. 

BbinOJIHeH noHeK eB.fl3aHHbiX eoeTO.fiHHH 
B eHeTeMe (3p) BO B3aHMO,IJ;e:HeTBHH 1T··Me30-
HOB e 1 2C npH 5 r3B/e. nonyqeHo YKa3aHHe 
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A 3cWI. 
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2 

o o.1 o.2 o.J 1 t 'I , r3~ 
2 

c 

Puc. 2. 3a8UCUMOCTb 3¢¢eKTU8Hozo 'lUC/la HYKIIOH08 

Aeff or nepeoaHHozo uMnyll&Ca. Cn.noumaR llUHWl -

npeocKa3aHue Mooe.nu, 8 Koropou y'lur&z8aiOTCR 3¢

ifJeKTbl 3KpaHupo8aHUR l48eTa, nyHKTUP - pac'leT 8 

2/lay6ep08CKOM npu611 UJtCeHUU. 

Ha cyi.QecTBOBaHHe TpexnpoToHHoro pe3oHaHca 
c MaCCOH M = (3,27 ± 0,02) r3B H WHpHHOH 
r = (0,07 ± 0,04) r3B. CnHH-tfeTHOCTL 3TOrO 
COCTORHWI MO:>KeT npHHHMaTL 3HatfeHHR OT 1/2+ 
.no 11/2+. YpoBeHL .nocToaepHoCTH- 4a14 1. 

llpH HCCJie,IJ;OBaHHH cneKTpa 3$$eKTHBHhiX 
Macc ,nayx npoTOHOB B peaKQHH 1r-A + pp + x 
npH 5 r3B/c o6Hapy:>KeHLI Y3KHe CTpyKTypbl 
(r ~ 7 + 9 M3B) c Macca.MH 1966 H 1989 M3B 
Ha ypoBHe 4 + 5 a. YKa3aHHLie COCTORHHR MO· 
rYT 6LITL pe30HaHCa.MH B CHCTeMe (2p) B 
P-aoJIHe/ 5 /. 

B coaMeCTHoM c M<l>B3 (llpoTBHHO) 3KC
nepHMeHTe Ha cneKTpoMeTpe CMrMA-.AHKC 
H3YtfaJiaCL peaKQHR ,IJ;HCCOQHaQHH 1T··Me30HOB 
B CHCTeMy ('TT"Il + ~-t") HaR,D;pe Me,IJ;H npH 50 r 3B/c: 

- - + -rr +A-+rr +p. +p. +A. 

BnepBLie Ha6mo.nancR A 3-Me30H Henocpe,ncr
BeHHo B cneKTpe Mace p·- H 1r- -Me3oHoB. PaHee 
.IJ;JIR BLI.IJ;eJieHHR: A 3-Me3oHa B a,npoH-R.D;epHLIX 
B3aHMO,IJ;eHCTBHRX Heo6XO,IJ;HM 6LIJI CJIO:>KHLIH 
H HeO,IJ;H03HatfHLIH napQHaJILHO·BOJIHOBOH aHa
JIH3. Pe3yJILTaTLI :>Ke HaCTORI.Qero 3KcnepHMeHTa 
RCHO npo,neMOHCTpHpOBaJIH nepcneKTHBHOCTL 

+ -H3ytfeHHR ,IJ;HMlOOHHhiX nap OT pacna,na t • + ll ll 
,IJ;JIR nOHCKa pe30HaHCHhiX COCTORHHH/S • 

llpoae,neHa o6pa6oTKa ,naHHLIX no Kore
peHTHoMy o6pa30BaHHIO K-1T-1T +-cHCTeMLI npH 
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B3aHMo,neiiCTBHRX K"-Me30HOB c R.D;pa.MH Be, 
AI, Cu, Ag H Ph npH 40 r3B/c, nOJIYtfeHHbiX 
Ha cneKTpoMeTpe MMC.BLmoJIHeH naPQBaJILHO
BOJIHOBOH aHaJIH3 H Onpe,z:J;eJieHLI BKJia,IJ;bl 
pa3JIHtfHhiX naPQH8JihHLIX aM.rJJim,IJ; B 3aBH
CHMOCTH OT Macchi K'TT'TT·CHCTeMLI/7 • 

PM HOBLIX Heo:>KH.IJ;aHHhiX pe3yJILTaTOB 
noJiytfeH npH aHaJIH3e B3aHMO,IJ;eHCTBHH aHTH· 
npoTOHOB C R,IJ;pa.MH, KOTOpbie H3ytfaJIHCL 
no nporpaMMe coaMeCTHoro 3KcnepHMeHTa 
PS-179 (UEPH - OM.RM) Ha ycKopHTene 
LEAR B UEPHe. BnepBLie onpe,neneHLI aepoRT
HOCTH aHHHrHJIRQHH OCTaHOBHBWHXCR aHTHnpo
TOHOB Ha HeHTpoHe H npoTOHe, CBR3aHHhiX 

JipoCMOTp MQTepUQ/108, nolly'leHHblX 8 C08MeCTHOM 

OHJIH - UEPH 3KcnepuMeHTe PS-179. 



a R,D;pax 3He H 4 Hel8 1. OTHoweHHe 3THX se

poRTHocre:H R = W 1 W oKa3aJIOCb paBHbiM 

R = 0,35 ± 0,07 ll.J;H. alJHHrHJIH.QHH Ha 3He 

H R = 0,48 ± 0,1 B cnyqae aHHHrHJIH.QHH 

Ha 4 He. 3TO nO'lTH B ll.Ba pa3a MeHbWe, tieM 

COOTBeTCTBYIOI.Qee OTHOWeHHe ll.JIH. sepoH.THO

CTH aHHHrHJIH.QHH Ha CB060l1,Hb1X HYKJIOHaX 

R = 0,82 ± 0,03. Oll.HHM H3 B03MO:>KHbiX o6n

H.CHeHH:H 3Toro pacxo)KlJ..eHHH. MO)KeT 6biTb 

o6pa30BaHHe pe30HaHCHOrO COCTOH.HHH. B6JIH3H 

nopora NN c H30CnHHOM I = 0. 

11HTepeCHbiH 3<f>cpeKT o6Hap~eH npH 

H3ytieHHH po)KlJ..eHHH. A- H K~-Me3oHoB so B3a

HMOll.e:HcTBHH.X aHTHnpoTOHOB C R,D;paMH HeOHa 
npH 600 M3B/cl9 I. 0Ka3aJIOCb, tiTO BbiXOll. 

A-'llaCTHQ B ll.Ba pa3a npeBbiwaeT BbiXOll. K~
Me3oHos, TOrl1,a KaK B 3JieMeHTapHOM aKTe 

pN-aHHHrHJIH.QHH HMeeTcH. o6paTHaH. CHTYaQHH.: 

BhiXOll. K~ -Me3oHOB B nH.Tb pa3 npeBbiWaeT 
cetieHHe po)KlJ..eHHH. A-qacTHQ. 3To CBHll.eTeJih

cTByeT 06 HCKJIIOtiHTeJibHO CHJibHOM B3aHMO

l1,eHCTBHH B KOHetiHOM COCTOH.HHH npOll.YKTOB 

aHHHrHJIH.QHH C R,D;pOM-OCTaTKOM. 

H3ytieHHe B3aHMOll.e:HcrsH:H aHTHnpoToHoB 

C R,D;paMH 6yl1,eT npoll.OJI)KaTbCH. B paMKax 

yTsep)KlJ..eHHoro B :QEPHe npoeKTa OBEJIHKC, 

cornacHo KOTopoMy sel1,eTCH. C03ll.aHHe KpynHo

MacwTa6Ho:H, yHHBepcaJibHOH 41T-yCTaHOBKH 

ll.JIH. HCCJiel1,0BaHHH. 3KCKJII03HBHbiX peaKQHH aH

HHrHJIH.QHH c o6pa30B8HHeM 1r- H K-Me3oHoa11 0 I. 
fipOl1,0JI)KaJiaCb o6pa6oTKa 3KCnepHMeH

Ta.JibHOrO MaTepHa.Tia, nonytieHHoro Ha cneKT

poMeTpe PHCK B llpoTBHHo. BhmonHeH 

noHCK CTpaHHoro lJ..HrHnepoHa H 0 (S = -2, JP = 
= 0+) , KOTOpbiH corJiaCHO npel1,CKa3aHHH.M 

MJll.eJIH MIT-MewKa ll.OJI)KeH 6biTb cTa6HJieH 

OTHOCHTeJibHO CHJibHbiX B3aHMOl1,eHCTBHH. Hc

Ka.TICH. CJia6hiH pacnal1, H 0 + l:"p, so B3aHMO

~HCTBHH.X 1T- c R,D;paMH c, Cu, Ph npH 40 r3B/c 

l1.1IH. co6biTHH c PT ~ 1,1 r3B/c. TioJiytieHo 
caMoe CHJibHoe B HaCTOH.I.Qee speMH. orpaHH

tieHHe Ha sepoRTHOCTb po)KlJ..eHHH. H 0 
: W ~ 

~ 1,5 • 10·4 (Ha 90% C.L.) ll1 I. 
H3ytiaJIOCb o6pa3oBaHHe npoToHoB c HM

nynLcaMH 200 + 500 M3B/c, BbiJieTaxoiQHx 
Ha3al1, B Jia6opaTOpHOH CHCTeMe, npH B3aHMO

l1,eHCTBHH aHTHnpoTOHOB C WecTbiO pa3JIHti

HbiMH R,D;paMH npH 40 r3B/c. YCTaHOBJie

HO, 'ITO ll.OJIH. C06biTHH C npoTOHaMH, JieTH.

I.QHMH Ha3al1,, nponopQHOHaJibHa A 1 13, TaKHe 

co6hiTHH. xapaKTepH3YJOTCH. 6on&WHM tiHCJIOM 

'llaCTHQ scex THnos. TioKa3aHo, 'ITO BHYTPH
R,D;epHbiH KaCKalJ.. HrpaeT 6onhwyxo pon& B o6-
pa3oBaHHH npoToHos, JieTH.IQHx Ha3al1,112 I 

Ha nonH.pH30BaHHOM npoTOHHOM nytiKe 

YCKOpHTeJIH. JI:HH<D (raTtiHHa) C nOMOI.QbiO 

nOJIH.pH30BaHHOH npoTOHHOH MHWeHH BblnOJI

HeHO H3MepeHHe napaMeTpoB KOppeJIH.QHH 

noJIH.pH3aQHH A 0 0 n n H aCHMMeTpHH A
0 0 0 

n 

B ynpyroM pp-pacceH.HHH npH 3HeprHH.x 690, 

850 H 890 M3BI13 I. TionytieHHbie proyJihTa

Tbi nOl1,TBep)KlJ..aiOT npel1,CKa3aHHH. cpa30BOrO 

aHaJIH3a pp-pacceHHHH., BbinOJIHeHHoro XowH-

3aKH. H aH60JibWHe OTKJioHeHHH., He npesbi

waxoi.QHe, Ol1,HaK0 1 3a 1 Ha6JIIOl1,aiOTCH. B o6-
JiaCTH y rnos 60 + 80° npH 3HeprHH 850 M3B. 

HCCJIE ,UOBAH:HH TIO H,UEPHOA: 

CTIEKT POCKOTIHH 

Bhm onHeHhi 3KcnepHMeHTbi no noHCKY 

R,D;epHbi X H30MepoB C BbiCOKOH 3HeprHeH B03· 
6y)KlJ..eHHH.I 14 I. TaKHMH cocToH.HHH.MH npe)KlJ..e 

scero MoryT 6biTb cynepnnoTHbie Hll.pa, cyi.Qe

CTBOBaHHe KOTOpbiX npel1,CKa3biBaeTCH. TeOpH

e:H nHOHHo:H KOHll.eHCaQHH MHrl1,ana. Oll.HHM 

H3 xapaKTepHbiX npH3HaKOB o6pa30BaHHH. no

ll.06HbiX R,D;ep H.BJIH.eTCH. MHO)KeCTBeHHOe HC

nyCKaHHe 3al1,ep)KaHHbiX He:HTpoHoB. Ocy

I.QeCTBJieH nOHCK H30MepoB nJIOTHOCTH no 

KpaTHOH 3MHCCHH 3al1,ep)KaHHbiX HeHTpoHOB 

H3 CBHHQOBOH MHWeHH, o6nyqaeMOH nytiKOM 

R,D;ep 1 2C c 3HeprHeH 3,6 r3B/HYKJIOH 

CHHXpOQ>a3oTpOHa 011HH (pHC. 3). TioJiytieHbi 

Puc. 3. B peMemtble pacnpeoe.neHWl co6blTUu c pezu

CT[Jaijueu OOHOZO, ~2, ~3, ~4 U ~5 Heii.TpOHOB, B03HU

KaJOU4UX npu B3aUMOOeUCTBUU JIOep 12C CO CBUHZ40BOU 

MUWeHbiO. • 

N 

8 16 24 32 40 48 56 64 72 lkl 88 96 T,c 
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peKopnHhie orprumqeHIDI Ha aepoHTHOCTh o6pa-

30BaHIDI H30MepoB IlJIOTHOCTH C BpeM eHeM 

:>KH3HH B nuana30He OT 10 no 105 C, KOTOphie 

Ha nsa rropHAKa HH)Ke, qeM HMeawuecH paHee. 

0HH COCTaBJUIIOT OT 7•10"9 , ,IVIH cpe1!;HeH MHO· 

:>KeCTBeHHOCTH 3a1!;ep)Kal{HhiX HeHTpOHOB n = 
= 12, no 10·6 ,IVIH Il = 2. 

Bh1rronHeH PRA Ba:>KHbix MeTon~ecKHx 
uccnenoaaHHH: no rrpo6neMe orrpeneneHIDI . Mac

Chi aHTHHeH:TpHHo. Brrepahie rrpoaeneHhi rrpH

Mhie H3MepeHIDI eCTeCTBeHHhiX wnpHH aToM

HhiX ypoBHeH TYJIIDI C IIOMOI.UhiO HH3K0 3Hep

reTHqecKHX 3JieKT~HOB BHyTpeHHeH K OHBep

CHH H3 paCIIaAOB 1 9 Ybf15 f, KOTOphiH H CIIOJih· 

3YeTCH B KaqeCTBe KaJIH6poBO~OrO H CTOq

HHKa B 3KCIIepHMeHTax IIO orrpenen eHHIO 

Macchi HeH:TpHHo. Ecnu He y~hmaTh e CTeCT

BeHHyro WHpHHy B TpHTHeBhiX 3KCIIep HMeH

Tax, TO 3TO IIpHBOnHT K "reHepauHH" MaCChi 

HeHTpHHO, KOTOpaR IIpH 3HepreTHqecKOM pa3-

peweHHH CIIeKTpoMeTpa .::lE - 45 3B COCTaBH· 

Jia 6hi - 20 3B IIpH HyJieBOM HCTHHHOM 3Ha

qeHHH. 

HccnenoaaHa B03MO:>KHOCTh pa3neneHHH 

CIIeKTpOB 3JieKTpOHOB H raMMa·KBaHTOB B 

rmaHapHbiX HPGe-neTeKTopax no apeMeHHhiM 

xapaKTepHCTHKaM aHaJIH3HpyeMhiX HMIIYJih

coa1161. Ha rrpHMepe crreKTpoa OT HCTOqHHKa 
207 Bi IIOKa3aHO, qTo TaKaR ceneKUHR 3apH

)KeHHbiX qaCTHU B IJn.[{ 3KBHBaJieHTHa IIO· 

nasneHHIO <f>oHa OT raMMa·KBaHTOB 6onee 

qeM B 70 pa3 IIpH He3HaquTeJihHOH IIOTepe 

B 3<f><f>eKTHBHOCTH perHCTpauHH 3JieKTpOHOB 

BHyTpeHHeH KOHBepCHH. 3TO OTKphmaeT WHpO

KHe rrepcrreKTHBhi HCIIOJih30BaHIDI IlJiaHapHbiX 

fii1,U IIpH HCCJienoBaHHH 6eTa-crreKTpa TpHTIDI, 

BHe1];peHHOro B flfi)J,, ,IVIH IIOHCKa 2~ O Jl -pacrra

na c rroMOI.UhiO Tenec~eorra H3 HPGe-neTeKTO

poa, rrpeUH3HOHHhiX H3MepeHHH rpaiiH~hiX 

3HeprHH II03HTpOHHhiX H3JiyqaTeneH C UeJibiO 

orrpeneneHHH Mace HYKJIHAOB H npyrux 3anaq 

HnepHOH CIIeKTpOCKOIIHH. ' 

PaccMoTpeHhi rrpHHUHIIHaJihHhie B03MO:>KHO

CTH HCIIOJih30BaHHR IIpOUecCOB 3JieKTpOHHOrO 

3aXBaTa ,IVIH IIOJiyqeHHR OUeHKH MaCChi HeHT· 

pHHO. flpoaeneH aHaJIH3 3KCIIepHMeHTOB IIO 

H3MepeHWI ecrecrneHHbZX wupuH aro.MHbZX y poeHeu c nO.MOU4b/O HU3K03HepzerulleCKUX 3/leKTpoHoe eHyrpeHHeu 

KOHeepCUU eeOyTCJf HQ npeijU3UOHHO.M 3/leKTpoCTQTUIIecKO.M 6era-cneKTpo.MeTpe. 
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H3ylleHHIO xapaKTepHCTHK pacna,D,a Ha OCHOB

HOe COCTOHHHe ( Ha npHMepe 16 3 Ho) , aepOHT

HOCTH 3aXBaTa Ha B036y)KJI;eHHOe COCTOHHHe e68Tb), cneKTpa BH~TJ)eHHero TOpM03HOrO 
H3nylleHHH e93Pl H 63Ho)l17 1. I1oKa3aHO, 

liTO TaKHe MeTO.Z:U,I OUeHKH MaCChi 3neKTpOH

HOrO HeHTpHHO H3 npouecCOB 3neKTpOHHOrO 

3axBaTa BpH,D, nu CMOryT npO,D,BHHYTb Bepx

H!O!O rpaHHUY mv HH:>Ke -200 3B. 
Pa3pa6oTaHa HOBaH MeTo,D,HKa o6pa6oTKH 

cno:>KHbiX cneKTporpaMM, nony11eHHbiX c no

MOIUb!O MarHHTHbiX 6eTa-cneKTpOrpa$OB BblCO
KOrO pa3peweHHH. ColleTaHHe Hoaoro no.n.
xo.n.a K aHaJIH3Y cneKTporpaMM C COBJ)eMeH
HbiMH MaTeMaTHIIeCKHMH MeTO,D,aMH o6pa6oT
KH ,D,aeT B03MO:>KHOCTb onpe,D,enHTb OTHOWeHHe 

HHTeHCHBHOcTeii L -KoHaepcuoHHbiX nHHHH c 
TOqHOCTb!O He Xy:>Ke 5% (B 3HepreTHIIeCKOH 

o6naCTH ,D,O E1~400 K3B). Ha OCHOBe 3TOH 
ycoaepweHCTBOBaHHOH MeTO,D,HKH onpe,D,eneH 

MynbTHnOnbHbiH COCTaB 60 3neKTpOMarHHT· 

Hb~ nepexo.n.oa HeHTpoHo.n.eclluuuTHb~ HYKJIH
.n.os 8 pe,D,K03eMenbHb~ 3neMeHTOB, B TOM 

qucne p11.n.a poTauHOHHb~ nepexo.n.os. C no
MO!Ub!O 3TOH :>Ke MeTo.D.HKH s H,D,pe · 1 6 4 Er 

H,D,eHTHcPHUHPOBaHO 6 B036y)KJI;eHHb~ COCTOH· 
HuH THna K1T = o+ H H3ylleHo B3aHMO,D,eHCT

BHe pOTaUHOHHbiX nonoc OCHOBHOrO H raMMa
BH6pauHOHHOrO COCTOHHHHI 18 I. 

C03,llAHHE HOBblX .UETEKTHPYIOIUHX 
H 3JIEKTPOHHblX CHCTEM 

I10BblWEHHOR3~EKTHBHOCTH 

Pa3pa6oTam.I H snepsLie Hcnonb30BaHbi 
B 3KcnepuMeHTax Ha nyiiKax ycKopuTenH 

Hci>B3 (IlpoTBHHo) nposonOqHbie .n.eTei<Topbi 

HOBOrO THna - WHpOK031l30~Hbie 6e33neKTpO,D,· 
Hbie .n.peii$oBLie KaMepLI 9 I. Hccne.n.oaaHo 
HeCKOnbKO THflOB TaKHX KaMep, B TOM IIHCJie 

KaMepbl pa3MepOM 1 X 1 M 2 . !10Kil3aHO, liTO 

OHH 06Jia,D,aJOT XOpOWHM npOCTpaHCTBeHHbiM 
pa3peweHHeM (0,2 + 0,4 MM), BbiCOKOH 

nHHeHHOCTb!O H pa60Ta!OT C xopoweH 3$· 
$eKTHBHOCTb!O (;;i!s 95%) BnJIOTb ,ZJ,O 3arpy-

30K -5·104 llaCTHU/C Ha 1 CM ,D,JIHHbl npo

BOnOIIKH (3·10611aCTHU/C·~ npH flOCTOHHHOH 

3arpy3Ke) • 3TH OC06eHHOCTH ,D,enaJOT BeCbMa 

nepcneKTHBHbiM HCflOnb30BaH:He TaKHX KaMep 

B KalleCTBe ,D,eTeKTOpOB Ha KpynHbiX 3KCne

pHMeHTaJibHb~ YCTaHOBKax. C noMO!Ub!O 3THX 

KaMep ,D,OCTHrHyTO peKOp,D,HOe npoCTpaHCT· 

seHHoe pa3peweHue a= 1,95 MM npu :H3Mepe

HHH KOOp,D,HHaT OCeH 3neKTpOMarHHTHbiX nHB

HeH npH 3HeprHH 3neKTpOHOB 3 r3B. 

Hccne.n.osaHLI xapaKTepucTHKH MHHH-

.n.peii$oBLIX KaMep C 3a30pOM -4 MM. B Ta-

HtlllaiJKa Aa3epHou crpUMepHou KaMepbJ. 

. 
KH:X. ,D,eTeKTOpax 06'be,D,HHHIOTCH nyiiWHe CBOA· 

crna KaK nponopunoHanbHbiX, TaK :u .n.peA:

cPOBbiX KaMep: BbiCOKOe npOCTpaHCTBeHHOe 

pa3peweHHe (-100 MKM), BbiCOKaH 3$$eK

THBHOCTb perHCTpau:u:u llaCTHU npu 6om,WOH 
HHTeHCHBHOCTH (CBbiWe 107 c· CM-2 ) 1 HX 

MO:>KHO HCflOnb30BaTb B CHJibHOM (.D.O He
CKOnbKHX Teena) MarHHTHOM none. I1oKa-

3aHO, liTO KaMepbi o6na.n.aJOT xopoweii n:u
HeHHOCTb!O .D.peH$OBOH xapaKTep:HCTHKH 
npaKTHIIeCKH BO BCeH o6naCTH ,D,peHcPoBOrO 
npoMe:>KyTKa1 20 1 · 

Pa3pa6oTaHa MeTo.n.:uKa o6pa6oTKH cPHJib
Mosoro MaTepuana, nony11eaaoro Ha cneKTpo

MeTpe PHCK, KOTopa~~ no3BOnHJia H3MepHTb 

HOHH3aUHOHHbie flOTep:u llaCTHU B o6naCTH 
penHT:us :ucTcKoro pocTa :uoau3auu:ul 21 I. 
Ha6n10.n.aeTcH pa3nHIIHe HOHH3auuoHHbiX no

Tepb 1T. -Me30HOB H aHT:HnpOTOHOB C HMnynbCOM 

38 r3B /c. ,UocTHrHyTaH TOqHOCTb H3Mepe-

. HHH HOHH3auuu scero n:uw~o Ha 20% xy:>Ke, 

lleM Teo peTHIIeCKH B03MO:>KHaH. 

l13y lleHbl BpeMeHHbie xapaKTep:HCTHKH nJia

HapHbiX HPGe-.n.eTeKTopos c Ma.JIOH rny6HHoH 
(p-n) -n epexo.n.a. I1ony11eao pa3peweHue cneKT

poMeTp a T = 0,95 HC Ha nHHHHX 6 °Co, liTO Ha 
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nop.R,Zl;oK nyqwe, qeM y cneKTpoMeTfos c nony

nposo,n;HHKOBhiMH .D;eTeKTopaMH/2 2 . 

Co3.n;aH a30THhiH ynLTpa<t>HoneT<iBhrH Jia3ep 

AJIII ocsemeHH.FI cTpHMepHoii KaMep:bi. B na-

3epH:biX CTpHMepH:biX KaMepax <l>oTOI'pa <l>Hpy

IOTC.FI AH<l>paK~OHH:ble H306pruKeHH.FI OnTHQe

CKHX HeO,D;HOpO.D;HOCTeH B CTpHMepHbiX Ka

HaJiax, uo no3BOJI.ReT noJiyQHTb x o powee 

npocTpaHCTBeHHOe pa3peweHHe (-100 MKM). 

)J;OCTHI'HyTa MOLUHOCTb Jia3epa B HM nyJibCe 

H3JlyqeHH.FI 0,6 MBT B aKTHBHOM o 6'beMe 

36 CM3 npH .D;JIHTeJibHOCTH HMDYJibCa 5 HC/ 23 /. 
Ilpose.n;eaa 6onLWa.R pa6oTa no C03AaHHJO 

HOB:biX 3JieKTpOHH:biX 6JIOKOB H CHCTeM, KO-

TOp:ble o6ecneQHBaJIH 6:bl npose.n;eaHe <l>H-

3HqecKHx 3KCnepHMeHTOB Ha COBpeMeHHOM 

TeXHHQeCKOM ypOBHe. )J;JI.R aBTOMaTH38.D;HH 

KOHTpOJI.FI perncTp8.D;HH .D;aHH:biX B <l>HgHQe

CKHX 3KCnepHMeHTaX pa3pa60TaHhi: YCTpOHCT

BO B:bWO,D;a HH<l>OpMa~H C npOBOJIOQH:biX .Ka

Mep, pa60TaiOLUHX B reiirepOBCKOM pe)KHMe, 

8-sxo,n;oBa.R yHHBepcanbHa.R JIOI'HQeCKa.R MaTpH

ua, TaHMep, o6ecneQHBaiOLUHH .n;se noCJie,n;osa

TeJibH:ble 3KCn03H~H, CHCTeMa MHOI'OnapaMeT

pHQeCKOI'O aHaJIH3a H p.R,n; .n;pyrHx cHcTeM. Ilo.n;

roTOBJieHo H nepe,n;aHO B 3KCnepHMeHTaJibH:bie 

rpynnhi 376 3JieKTpoHH:biX 6JIOKOB B CTaH.D;ap

Te KAMAK. 

C03,UAHHE KPYITHblX 3KCIIEPHMEHT AJihHblX YCTAHOBOK 

OcymecTBJieH <l>H3HQecKHii nycK K p ynHeii

weii 3KcnepHMeHTaJibHOH ycTaHOBKH O H .RH

HCZ,B3 - HeiiTpHHHOro ,n;eTeKTopa. B 1 986 r. 

COBMecTHo c OHMY H CH30 BhmOJIHeH:bi pa

OOThi no yCTaHOBKe 52 .n;peii<l>oBhiX KaMep 

B MHWeHHOH qacTH ,n;eTeKTOpa, C06paH& CHCTe

Ma H3 120 CUHHTHJIJIIIUHOHH:biX CqeTQHKOB .D;JI.FI 

Opl'aHH3~H TpHrrepa H BpeMeHHOH npH

B.FI3KH .D;peH<l>OB:biX KaMep MIOOHHOI'O c n eKTpO

MeTpa. Pa3pa6oTaHa H BBe,D;eHa B .n;eHCTBHe 

CIICTeMa MaTeMaTHQeCKOI'O o6eCOeQeHH.FI .D;JI.FI 

onepaTHBHOI'O KOHTpOJI.FI H npe.n;sapHTeJibHOH 

o6pa60TKH 3KCnepHMeHTaJibHOH HH<l>op M8.D;HH 

B "OH-JiaHH" pe)KHMe C nOMOI.UbiO KO MnJieK

ca H3 4 MaJihiX 3BM CM-4 H 2 MHKpo3BM. 

OpraHH3oBaH KOHTpoJib 3BM 3a xapaKTepH

CTHKaMH Mai'HHTHOH CHCTeM:bl HeiiTpHHHOI'O 

,n;eTeKTopa. CosMeCTHO c H<I>B3 61>ma npose
,n;eHa 6oJibWa.R pa6oTa no no.n;asneHHro <Poaa OT 

MIOOHOB H HeHTpoHOB. IJpe.n;npHH.FIT:bie Mep:bl 

DO ycHJieHHIO 3RI.UHT:bl npHBeJIH K yMeHbWe

HHIO BeJIHQHH:bl <l>oHa MIOOHOB nOQTH B 50 pa3. 

B OKT.F16pe 1986 ro,n;a HeHTpHHH:biH ,n;e

TeKTOp c.n;aa B 3KcnnyaT~. B ,n;eKa6pb

CKOM ceaHce pa60T:bl YCKOpHTeJI.FI 3apei'HCT

pHpOBaH:bl nepB:bie HeHTpHHH:bie B3aHMO,D;eHCT

BH.FI B nyqKe HeHTpHHO WHpoKOI'O cneKTpa. 

<l>H3HQeCKHH nycK HeHTpHHHOI'O ,n;eTeKTOpa -

6onLwoH: ycnex <l>H3HKOB OH.RH, H<I>B3, yqe

Hl>Ix H3 r ,np (H<I>B3, BepnHH) H BHP (UH<I>H, 

By.n;anewT) . 

IJpOH3Be,n;eH MOHTR)I( OCHOBH:biX Y3JIOB 

KOMnJieKca .D;JI.FI HCCJie,D;OBaHHH no .FI,D;epHOH 

cneKTpOCKOnHH H& nyqKe npoTOHOB <l>a30-

HcnblTaHUJI cucTeM u y3./loe KOMMeKctl RC/IAlJll, npet}Hfl3Hat~eHHOZO (}nJI "oH-nauH" 3KcnepUMeHT08 Ha nyt~Ke 

fiPOTOH08 fjja3oTpoHa. 
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TpoHa B nasHJiboHe HCHAITIT. lhroTosneHhi, 

CMOHTHpOBaHhl H HCnhiTaHbl BCe CHCTeMbl MaCc

cenapaTOpa "oH-mmH". ITo.nroTOBJieH H HCnhi

TaH Tpai<T ,O;JI.FI TpaHcnopTHpOBI<H npOTOHOB. 

YcTaHOBJieH 90-TOHHhiH MarHHT ycTaHOBI<H 

MATti. Ha t~eTbipex HoHonposo.nax Macc-cena

paTopa CMOHTHpoBaHhi ycTaHOBI<H 3Jir A, 

MYK, MJIC H MATti. CosMeCTHO c yt~eHhiMH 
H3 l1HcmTyTa cpH3HI<H YHHBepcHTeTa 

HM. M.K!OpH-CI<JIO,O;OBCI<OH (J1106JIHH, ITHP) 

pa3pa60TaH H HCCJie,O;OBaH BhiCOI<03cpcpei<THB

HbiH HCTOliHHI< OpHrHHaJibHOH I<OHCTPYI<UHH 

M.FI Macc-cenapaTopa/24 1. ,llaHHhiH HCTOliHHI< 

DJia3MeHHOrO THna C nOJibiM I<aTO,O;OM npe,n

Ha3HalleH ,nn.FI 3Jier<TpOMarHHTHoli cenapmnm 

pa,O;HOai<THBHbiX H30TOnOB, noJiyllaeMhiX C no

MOI.QblO nyqr<a npoTOHOB cpa3oTpoHa. B MeTo

.o;HlleCI<HX 3I<CnepHMeHTax C H30TOnaMH I<Ce

HOHa ,O;OCTHrHyTa 3cpcpei<THBHOCTb Bbi,neJieHH.FI 

I<CeHOHa ""'20%. 

Ha nHOHHOM nyt~r<e cpa3oTpoHa OURM npo

so,nHJIHCb MeTO,O;HlleCI<He HCCJie,O;OBaHH.FI Ha 

MHorou enesoli ycTaHOBI<e APEC, npe.o;Ha3Ha

t~eHHOH M.FI nOHCI<a pe,O;I<HX pacna,O;OB MlOOHOB 

H 1T-Me30HOB, npeQH3HOHHhiX H3MepeHHH pa3-

JIHliHbiX 3I<CI<Jll03HBHhiX I<aHaJIOB nHOH-.FI,O;ep

HOrO B3aHMo,nelicTBH.FI/ 2 5 •2 6 1. BbmonHeHhi 

3I<CnepHMeHTaJibHbie pa60Tbl no nOHCJ<Y OnTH

MaJibHOrO BapHaHTa nonyqeHH.FI H BbiBO,O;a He-

06XO,O;HMOrO nyqr<a nHOHOB. J1cCJie,O;OBaHbl pa3-

JIHliHbie sapHaHThi Me30HHoro Tpai<Ta. Cr<oH

cTpyHpOBaHa H H3rOTOBJieHa MHilleHHa.FI CTaH

QH.FI. Q HJIHH,O;pHlleCI<HH MarHHTHbiH cnei<TpO

MeTp A PEC (pHc. 4) B HacTO.FII.Qee speM.FI co

CTOHT H3 18 I<Oai<CHaJibHbiX nponopQHOHaJib

HbiX I<aMep (-14000 CHrHaJibHbiX npOBOJIO

qei<) C MHHHMaJibHbiM I<OJIHllecTBOM Bei.QeCT

Ba Me)l(,l];y HHMH, Tpex QHJIHH,O;pHlleCI<HX CQHH

THJIJI.FIQHOHHbiX ro,O;OCI<OnOB H3 36 ClleTliHI<OB, 

HMeeTC.FI cneQHaJIH3HpOBaHHhiH 6hiCTpbiH npo

ueccop ,O;Jf.FI cpHJibTpaQHH HHcpOpMaQHH, pa3BH

Ta CHCTeMa BbiBO,O;a HHcpOpMaQHH B peiKHMe 

"oH-JiaHH". ,lleTei<THPYJOI.Qa.FI qacTb cnei<Tpo

MeTpa pacnono:>KeHa B MarHHTHOM none 

Puc. 4. 06U4aJ1 cxe.Ma cneKrpo.Merpa APEC 1 - .MuweHb, 2 - /.4UII UHOpu'leCKue .MHozonpoeo!IO'lHble nponopijuo

HarzbHble Ka.Mepbl ( f.!MliK), 3 - C/.4UHTUIIIIJil4UOHHble C'leT'lUKU, 4 - C6eT0600bl, 5 - (/)]Y, 6 - 06.MOTKa .MQ2HUTQ, 

7 - Rp.MO .Ma2HUTa, 8 - n0/1/0Ca .Ma2HUTa, 9 - 3/leKrpOHUKa 0/IJI a MJIK. 

• 
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1,8 Tn, QHJIHH,npH'IIecKaJI pa60'IIaJI o6nacTb 
HMeeT ,IJ;HaMeTp 1080 MM H ,IJ;JIHHY 600 MM. 

)ln.H HCCJie,IJ;OBaHHH no MIO-KaTaJIH3Y Ha 
ycTaHOBKe TPI1TOH pa3pa6oTaHhi, H3ro
rosneHbi H HCllhiTaHhl ,neHTepHeBbie MHWeHH 
BhiCOKoro .nasneHH.H ( o61>eM 200 cM3 Ha 
.nasneHHe 500 aTM, 100 cM3 Ha .nasne
HHe 1500 aTM) H KpHoreHHaJI TpHTHeBaJI 
MHweHb c sapmu.uteil TeMnepaTyphi 20,4 + 
+ 40 K. OcHOBHaR TPY.nHOCTb npH co3,naHHH 
TaKHX MHWeHeH CB.H38.H8. C BO,D;Opo,D;HhiM OXpyn
'IIHBaHHeM MaTepHaJia CTeHOK cocy,na, 'liTO 
npHBO,IJ;HT K llOTepe He06XO,IJ;HMOH MeXaHH'IIe
CKOH npo'IIHOCTH. 3To npoHcxo,nHT H3·3a Toro, 
'liTO npH BhiCOKOH TeMnepaType BO,D;Opo,n 3<f>· 
<f>eKTHBHO ,IJ;H<f><f>yH,nHpyeT CKB03b CTeHKH MH· 
meHH. Tipose,neHa 6onbWaJI pa6oTa no Hccne
,noBaHHID npo~ecca npoHHKHOBeHH.H H30TOnOB 

BO,D;Op o,na qepe3 pa3JIH'IIHbie MaTepHaJibl B WH· 
pOKOM ,IJ;Hana30He ,IJ;aBJieHHH H TeMnepaTyp 
(.no 1100 K). TioKa3aHO, 'liTO MO:>KHO H36e
:>~<aTh 3THX npo6neM, HcnoJih3Y.H cocy,n H3 :>~<a
poCTOHKoro cnnasa 311689 c o6ono'IIKOH H3 
'IIHCTOr o 30JIOTaf27 / 

H a ycKopHTene Kapnosa yHHBepcHTeTa B 
Tipare 3aBepweHO C03,IJ;aHHe OCHOBHbiX Y3JIOB 
ycTaHOBKH ,IJ;JI.H npOBe,neHH.H COBMeCTHOrO C <f>H· 
3HKaMH H3 liCCP 3KCnepHMeHTa no H3MepeHHID 
K03<f><f>H~eHTa KOppen.H~HH llOJI.HpH3~HH B 
ynpyro M np-pacce.HHHH npH 3HeprHH 14 M3B. 
B JI.RII OH.Riif H3roTosneHa non.HpH30BaHHa.H 
npOTOHHa.H MHWeHb 3aM0po)l(eHHoro THna 
co csepxnpOBO,n.HI.QeH CHCTeMOH. MHWeHb H BCe 
BCllOMOraTeJibHOe o6opy,nOBaHHe y)l(e OTnpaB· 
neHhi H yCTaHaBJIHBaiDTC..H B na6opaTopHH Kap
nosa yHHBepcHTeTa. 

COBEPlliEHCTBOBAHHE CHCTEM ~A30TPOHA 

C ~eJibiD COBepWeHCTBOBaHH.H CHCTeM <f>a30· 
TpoHa B 1986 ro,ny H3rOTOBJieH H BBe,IJ;eH B 
3KcnnyaTa~ro HOBhiH reHepaTop speMeHHOH 
paCT.H:>KKH BbiBe,IJ;eHHOrO ny'IIKa. 3TO n03BO· 
JIHJIO o6ecne'IIHTb nOCTO.HHHYID BO BpeMeHH 
HHTeHCHBHOCTb BhiBe,IJ;eHHOrO nyqKa B Te'lle
HHe 85% nepHo,na Mo,nyn.H~HH. Bse,neHa B onhiT
Hyro 3KcnnyaT~Hro ACY ycKOpHTen.H. 

TioBhiWeHa Ha,ne:>KHOCTb pa6oTbi Mo.nyn.H
Topa reHepaTopa Bli. Bse,neHa B ,neilcTBHe cH
CTeMa BH6pOKOHTpoJI.H BH6paTopa 'llaCTOTbi, 003· 
BOJI.HIDI.QaJI HenpepbiBHO KOHTpOJIHpOBaTb aM· 
nJIHTY,IJ;bl BH6p~HH B HaH6onee OTBeTCTBeHHhiX 
y3nax sapHaTopa. Bnaro,nap.H npHH.HThiM MepaM 

Ha ny/lbTe ynpae11eHW1 rfia30TpoHOM. 

pecypc pa60Thl BaKYYMHbiX ynnoTHeHHH BaJIOB 
poTOpa BapHaTOpa npeBbiCHJI TbiC.H'IIY 'llaCOB. 

B 1986 ro,ny <f>a3oTpOH OTPa6oTan 2720 qa
cos (n pH nnaHe 2600 qacos). Ha HeM nposo
,nHJIHCb <f>H3H'IIeCKHe 3KCnepHMeHTbi, a TaK>Ke 
pa60Tbl no C03,IJ;aHHID KaHaJIOB ny'IIKOB, <f>opMH· 
pOBaHHID, HaCTpOHKe H H3MepeHH.HM napaMeT
pOB ny'IIKOB npOTOHOB, nHOHOB H MID~HOB, 
BKJIID'IIaJI ny'IIKH ,IJ;JI.H Me,IJ;HK0-6HOJIOrH'IIeCKHX 
HCCJie,IJ;OBaHHH. lifHTeHCHBHOCTb BbiBe,IJ;eHHOrO 
ny'IIKa npOTO!fOB COCTaBJI.HeT ""'2·1013c·l, nHO· 
HOB - 1 ,5-10 c·1 . Co3,naH TpaKT ny'IIKa npoTo
HOB ,IJ;JI.H KOMnJieKca .fiCHATITI, coopy:>~<eHO 

ycTpOHCTBO raweHH.H nyqKa. 
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Be,n;yTc.R pa6oTbi no H3y'leHmo npHH-
1.\HnHaJibHbiX B03MO)KHOCTeH C03,AaHH.fl 
KOMIJJieKCa H3 .ABYX 1.\HKJIOTpOHOB ,[J;I . .J;-1 
H .D;U-2 Ha 6a3e cBepxnpoBO.A.Rli.\HX ceK-

~~ llapaMeTp 

1. 3HeprH.R HH)KeKI.\HH, M3B 
2. 3HeprH.R Ha KoHe'lHoM pa,AHyce, M3B 
3. Cpe.n;HHii pa,Aeyc HH)KeKI.\HH, M 
4. Cpe.AHHH pa.AHYC BbiBo.Aa ny'lKa, M 

PA3P ABOTKA H MO.D;EJIHPOBAHHE 
YCKOPHTEJIE:A UHKJIOTPOHHOrO THIIA 

TOpHbiX MarHHTOB /28, 29/ c nHHeHHbiM 
ycKopHTeneM-HH)KeKTopoM. llpe,n;nonarae-
Mbie napaMeTpbi KOMIJJieKca npHBe,AeHbi B 
Ta6nHI.\e: 

.nU-l .nU-2 

5. MaKCHMaJihHa.R HH,IJ;YKI.\H.fl non.R Ha pa,Aeyce BbiBO.Aa, Tn 

15 
90 

0,47 
0,11 
4,26 

90 
1600 

1,663 
3,33 
10,4 

74,25 6. qacToTa BbiCOKO'laCTOTHoro reHepaTopa, Mrl.\ 

3aaepweHbi pa6oTbi no C03.AaHHIO Ha nyq
Kax <Pa3oTpoHa OH.RH KJIHHHKo·<PH3H'leci<:oro 
KOMIJJieKCa, BKJIIO'laiOIUero B ce6.R TpH Ka6H· 
Hbl ,An.fl npOTOHHOH TepanHH H Ka6HHbl ,An.fl 
TepamiH 1T·Me30HaMH H HeHTpoHaMH. llonyqe
Hbl <lJH3HKO·,A03HMeTpH'leCI<:He xapai<:TepHCTHKH 
nPoTOHHbiX nyqKOB B pa6oqeM pe)KHMe/ 3 Of. 
Pa3pa6oTaH BapHaHT ACY, o6ecne'lHBaiOtnHH 
npe,Any'leByiO no.ArOTOBKY H npoBe,AeHHe CI<:a· 
HHpyiOmero poTtmHOHHoro o6nyqeHH.R rpy.A· 
HOH KJieTKH qenoBeKa c noMOIUhiO ycTaHOBKH 
"Me3oH". 

llpoBe,AeH p.R.A pa6oT no H3y'leHHIO H pa3-
pa6oTKe MeTO,AOB npoH3BO,ACTBa pa,AHOHYKJIH· 
.AOB .An.R HY)K.A .R.AepHoii Me.AHI.\HHbi. H a nyq
Kax <lJa3oTpoHa npoBe,AeHa cepH.R 3KcnepHMeH
TOB no Bbi,AeneHHIO TaJinH.R H3 CBHHI.\OBOH 
MHweHH (Maccoii 20 r). lloKa3aHo, 'ITO npaK
mqecKH nonHoe Bbi,AeneHHe pa,AHoaKTHBHoro 
TannH.R MO)KeT 6biTh ocymecTBneHo 3a 5+8 qa
coB nyTeM Bhi.Aep)KHBaHH.R paciJJiaaa cBHHI.\a 
npH TeMnepaType oKono 800 K B aTMoc<Pepe 
napOB IJJiaBHKOBOH I<:HcnOTbl npH nOHH)KeH
HOM ,AaBneHHH (~0,4 lla) / 31/. 

H3y'lanHcb ycnoBH.R nonyqeHHJI HO,Aa-123 
Ha nHHeHHOM ycKopHTene JIY-100 B Hcl>B3 
(llpoTBHHO) . Onpe,AeneHbi BbiXO.Abi H pa.AHO· 
HyKJIH.AHaJI 'lHCTOTa 12 3 I , nonyqeHHoro reHe
paTopHbiM MeTO,AOM H3 123Xe, KOTOpbiH 
Bbi.Aen.Rnc.R B pe)KHMe "oH-naiiH" c 
o6ny'leHHeMI321. 

llpe,AnO)KeHbl npOCTble HeTpa,AHI.\HOHHbie 
MeTO.Abi MJI Bbi,AeneHHJI 111 In H3 MeTannHqe-
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CKHX MHWeHeH - Cepe6pa, Ka,AMH.fl, onoBa, 
o6nyqeHHbiX pa3nH'IHbiMH qacTHI.\aMH. MeTO.Abi 
OCHOBaHbi Ha nOBbiWeHHOH neTyqeCTH TpH· 
xnopH,Aa H MoHo<PTopH,Aa HH,IJ;H.R HnH caMoro 
MaTepHana MHWeHH - Ka,AMH.fl/ 3 3/. 

BhlnonHeH 1.\HKJI Hccne,AoBaHHH 3neKTpo
MHrptmHH pa3nH'lHbiX H30TOnOB (BHCMYTa-205, 
206; naHTaHa-140, HTTep6HJI·169) 6e3 HOC1i· 
TeneH B nOCTO.fiHHOM 3neKTpH'leCKOM none. 
llonyqeHbi ,AaHHbie 0 Xapai<:TepHCTHI<:aX TaKHX 
npOI.\eCCOB B pa3nH'lHbiX paCTBOpax/ 3 4 /. 

BbmonHeH PM pa6oT no H3yqeHHIO 6Ho
norHqecKoro ,AeHCTBHJI HOHH3HpYIOIUHX H3nyqe
HHH, TeMnepaTypHhiX H3MeHeHHH H MarHHTHhiX 
noneii. OnHCaHbi HOBbie 3aKOHOMepHOCTH pena
ptmHH KJieToK npH TeMnepaTypHbiX noBpe)K.Ae
HH.Rx. BnepBbie ycTaHOBneHo, 'iTO penapai.\H.R 

• OT noBpe)K.AeHHH, Bbi3biBaeMbiX BbiCOKOH TeM· 
nepazypoii H HOHH3HpYIOIUHMH H3nyqeHH.fiMH, 
ocymeCTBn.ReTCJI He3aBHCHMbiMH MeXaHH3MaMH 
H KOHTpOnHpyeTCJI pa3HbiMH reHaMH/ 3 S/. 

Onpe,AeneHbi Hei<:oTopbie 3aKoHoMepHOCTH 
cnOHTaHHOH MyTa6HnbHOCTH ,ApO)K)KeH, nony
qeHbi HOBbie ,AaHHbie 0 reHeTH'leCI<:OM KOHTpo· 
ne MyTa6HnbHOCTH MHTOXOH,ApHH/ 3 S/, a Tai<:)Ke 
0 BnHJIHHH COCTaBa nHTaTenbHbiX cpe,A Ha qa
CTOTbi MympoBaHHJI OT,Aeni>HbiX reHoB/ 3 7 I. 

Hccne,AoBaHo BnHJIHHe reoMarHHTHoro no
nJI Ha <lJaronpO.AYKI.\HIO 6ai<:TepHH. lloKa3aHO, 
liTO 3KpaHHpoBaHHe pacTymeii eyni>Typbi 6aK
TepHH OT MarHHTHoro non.R 3eMnH cymecT
BeHHO yMeHbWaeT ,AHCnepcmo BenH'lH:Hbi HH· 
.AYKI.\HH npo<Para1381. 

• 
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IA60PATOPMR 
RAEPHbiX PEAK~MM 

B 1986 ro,ZJ;y ocHoBHbie ycHJIHR KOJIJieKTH
sa Jla6opaTOpHH R,Zl;epHbiX peaKI.UfH 6hiJIH CKOH
~eHTpHpOBaHbl Ha pa6oTax no CHHTe3y 110 :me
MeHTa, H3ylleHHlO peJIRTHBHCTCKHX 3<Pq>eKTOB 
B XHMHlleCKHX CBOHCTBax KypqaTOBHR, CHHTe3y 
H H3ylleHHlO CBOHCTB HeHTpOHOH36biTOliHbiX 
R,D;ep nerllaHUlHX 3JieMeHTOB, Ha H3yt~eHHH 

MexaHH3Ma R,D;epHbiX peaKI.Uf:H. Bon&wo e BHH
MaHHe y,ZJ;eJIRJIOCh cosepweHcTBOBaHHJO ycKo
pmene:H TR:lKeJibiX HOHOB. Ha ~HKJIOTpoHe 

• 
CHHTE3 H HCCJIE,D;OBAHHE CBO:ACTB 

H30TOTIOB HOBbiX 3JIEMEHTOB 

1. B pea~HRX xono,ZJ;Horo CJIHRHHR 3a 
nOCJie,ZJ;HHe rO,Zl;bl 6biJIH CHHTe3HpOBaHbl 13 H30-
TOnOB nRTH 3JieMeHTOB Ta6JI~bi MeH,ZJ;eneesa 
C Z > 104, noKa3aHO, liTO B OCHOBHOH ,Zl;OJie 
cnyqaes see OHH HCnhiThmaJOT a-p acna,ZJ;. 
3TOT pe3yJI&TaT KOpeHHbiM o6pa30M H3MeHHJI 
npe,D;CTaBJieHHe 0 rpaHH~e cy~eCTBOBaHHR 

aTOMHbiX R,D;ep, RBHJICR npRMbiM ,Zl;OKa3aTeJih
CTBOM CTa6HJIH3Hpyro~ero 3<Pq>eKTa R,D;epHbiX 
o6onot~eK B 3HeprHH ,ZJ;e<t>opMa~HH TR:lKenoro 
R,D;pa, y KOTOporo )I(H,IJ;KOKaneJibHbiH 
6apbep paseH HYJIJO (pHc. 1) • BMecTe c TeM, 
B03MO:lKHOCTH peaK~ XOJIO,Zl;HOrO CJIH
RHHR npaKTHllecKH HCllepnaHbl. flonbiTKH 
CHHTe3a 110 H 111 3JieMeHTOB B peaK~X 
209 Bi(59 Co,n) 261no H 209 Bi(ss Fe,n) 272111 

onpe,Zl;eJIHJIH JIHUlb BepXHlOlO rpaH~y HX 
o6pa3oBaHHR Ha yposHe 1 n6 H 4 n6. ,D;pyro:H 
nO,Zl;XO,Zl; CBR3aH C HCnOJih30BaHHeM 6onee 
aCHMMeTpHliHbiX KOM6HH~H/l /. 

flpOBe,ZJ;eH ~KJI 3KCnepHMeHTOB no CHHTe-
3Y 110 3JieMeHTa, B KOTOpoM MHUleHh H3 
232 Th o6nyqanac& HOHaMH Ca c A = 48, 44, 42 
H 40. B peaK~H 232 Th + 44 Ca 6hiJIH 3aperHcT
pHpOBaHbi ,Zl;Ba H3JiyllaTeJIR cnOHTaHHOrO ,ZJ;eJie· 

+0 31 HHR c nepHo,ZJ;aMH nonypacna,ZJ;a (0,82 _ 0:
21 

) MC 
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Y -400 3HeprHR ycKopeHHbiX HOHOB YBeJIHlleHa 
,ZJ;o 20 M3B/HyKJioH. Ha ycKopHTene Y-200 
HCnbiTaHa MO,Zl;eJih aKCHaJihHOH HH:lKeK~HH. 

Co3,ZJ;aH H 3any~eH MHKpoTpOH MT-25. Bse,ZJ;e
Ha B ,ZJ;eHCTBHe YCTaHOBKa "BacHJIHCa" H Hat~aTbl 
3'KCnepHMeHTbl no CHHTe3y HOBbiX 3JieMeH
TOB c HcnoJI&30BaHHeM 3To:H ycraHoBKH. IIIHpo
Ko BeJIHCh pa6oTbl no npHKJia,Zl;HOH TeMaTHKe. 
B 1986 ro,ZJ;y ycKopHTeJIH oTpa6oTanH ,Zl;JIR npo
se,ZJ;eHHR HaYQHbiX HCCJie,ZJ;OBaHHH 6400 llaCOB. 

HAYqHO-HCCJIE.UOBATEJibCKHE P ABOTbl 

H (8,6 +4,0 ) MC. 3aBHCHMOCTh BbiXO,ZJ;a 3THX 
-2,4 . 

aKTHBHOCTe:H oT 3HeprHH HOHOB 44 Ca npe,D;
CTaBJieHa Ha pHc. 2. KopoTKO:lKHBY~aR aKTHB
HOCTb H,ZJ;eHTH<!>~HpoBaHa KaK pacna,ZJ; cnoH· 
TaHHO ,ZJ;eJIR~erocR H30Mepa 240mtAm, T112 == 

= (0,9 ± 0,1) Me. Cet~eHHe o6pa30BaHHH H3Jiyqa-

Puc. 1. IlepuoObl cnoHTaHHOZO OetleHWI t~eTHO-IIeTHblX 

.ROep, nyHKTUpH(JJl KpU8(1Jl - pact~eT 8 .MOOetlU JfCUO

KOU Kan.tlU. 
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Puc. 2. CelleHue o6pa306aHUJI 
240mb u aKTU6HOCTU 

cnoHraHHozo oe.~~eHUJI c T 112 -8,6 MC 6 3a6UCUMOCTU 

or 3Hepzuu UOH06 48 Ca. liyHKTUpHaJI KpU6aJI npo6e

oeHa 14epe3 3KcnepUMeHTtlllbHble TO'lKU OJJJI. HaZJJ.R.iJ-

HOCTU. 

TenR c T 112 - 8,6 Me .D:OcntraeT MaKCHMaJih· 

HOrO 3HaqeHHR - 8 n6 npH 3HeprHH HOHOB 

- 230 M3B. B KOHTpOJihHhiX 3KcnepHMeHTax 

no o6nyqeHmo 232 Th HOHaMH 40 AI 8,6 MC 

aKTHBHOCTh He Ha6niO,Zl;anacb. CoaoKynHOCTh 

,Zl;aHHbiX n03BOJ1HeT C,Zl;eJiaTb npe,Zl;ITOJlO)f(eHHe, 

qTO HOBbW H3JlyqaTeJib HBJIHeTCH CnOHTaHHO 

,Zl;eJIHIUHMCH H30TOnOM 110 3JleMeHTa, O,Zl;HaKO 

OKOHqaTeJibHOe 3aKJIIOqeHHe MO)f(HO 6y,Zl;eT 

C,Zl;eJiaTb nOCJle ,Zl;OnOJIHHTeJlbHbiX 3KCnepHMeH

TOB, KOTOpbie 6y.D:yT npOBe,Zl;eHbl B 6JIH)f(aJhiieM 

6y,Zl;yiUeM C HCnOJlb30BaHHeM HeCKOJlbKHX He-

3aBHCHMbiX MeTO,Zl;OB H,Zl;eHTH<f>HKB.QHH /2/. 

2. CpaBHHBanoch noae,Zl;eHHe 6poMHCTbiX 

coe,Zl;HHeHIDi ra<f>HHH H KYPqaTOBHH B KBap~e

BOH TepMoxpoMaTorpaqmqecKOH KOJIOHKe, no

aepXHOCTh KOTOpOH CJIY)f(HJia TpeKOBbiM ,Zl;e

TeKTopoM OCKOJlKOB CnOHTaHHOrO ,Zl;eJieHHR 
259 

Ku (T = 3 c) • Ha pHc. 3 noKa3aHO pacnpe

.D:eJieHHe ra<f>HHR, H3MepeHHoe no 'Y-H3nyqeHmo, 

H pacnpe,Zl;eJieHHe 45 3aperHCTpHpOBaHHbiX aK

TOB cnoHTaHHoro ,Zl;eneHHH KYPqaTOBHR. BH.D:Ho, 

qTO nOJIOBHHa TpeKOB OCKOJlKOB HaxO,Zl;HTCH B 

npe,Zl;enax 0Tpe3Ka KOJlOHKH, r,Zl;e OCa)f(,Zl;aeTCH 

npHMepHO 90% ra<f>HHH, a nOJIOBHHa - 3a 

3THMH n pe,Zl;eJiaMH. no-BH,Zl;HMOMy, KYpqaTOBHH 

o6pa3yeT ,Zl;Ba COe,Zl;HHeHHR, O,Zl;HO H3 KOTOpbiX 

06Jla,Zl;aeT HeCKOJlbKO 6onee BbiCOKOH JieTy

qecTbiO, qeM HfBr 4 , a .D:pyroe oca)f(,Zl;aeTcH npH 

cymecTB eHHO 6onee HH3KOH TeMnepaType. Ta

KHM o 6 pa30M, o6Hap~eHa 3aMeTHaR oco6eH

HOCTh B CBOHCTBax H KHHeTHKe o6pa30BaHHR 

fipoMHCTbiX COe,Zl;HHeHHH KypqaTOBHH no CpaB· 

HeHHIO C ra<f>HHeM, qTO MO)f(eT 6biTb CJle,Zl;CTBH· 

eM WHp OKO 06Cy)f(,Zl;aeMbiX peJIHTHBHCTCKHX 

3<f><f>eKTOB B XHMHqecKHX CBOHCTBax, KOTOpbie 

O)f(H,Zl;aiOTCH H3-3a pe3KOrO B03paCTaHHH poJIH 

3THX 3 <f><f>eKTOB npH ,Zl;BH)f(eHHH 3JleKTpOHOB B 

aTOMHbiX 3JleMeluax BTOpOH COTHH /3/. 

3. B CBH3H c o6Hapy)f(eHHLIM He.D:aaHo .D:BYX

MO.D:OBbi M ·cnOHTaHHbiM ,Zl;eJieHHeM pH,Zl;a H30TO

noB, B TOM qHCJle 259Md, npe,Zl;CTaBJIHeT HHTe

pec H3yqeHHe nOJIHOrO Ha6opa xapaKTepHCTHK 

cnoHTaHHoro .D:eJieHHR 3Toro HYKJIH,Zl;a. BLma 

Hcnonb30 BaHa cHcTeMa, BKJIIOqaawaR .D:Ba Si
Au-.D:eTeKTopa ocKOJIKOB ,Zl;eJieHHR, soceMb 

,Zl;eTeKTOp OB 'Y·KBaHTOB ,Zl;eJieHHH ( C~HHTHJ1J1R-

Puc. 3. CyMMapHble 3KcnepUMeHTtlllbHble oaHHble 

onbZT06 no cpaeHeHuiO no6eOeHUJI 6poMU006 Ku 
u Hf. CnJJowHbze Kpu6bze: ycpeoHeHHoe pacnpeoe.~~eHue 
'Y·QKTU6HOCTU (npoU36. eo.) l6S Tm( 18!flt) 600/Jb 

KOJJOHKU U COOT6eTCT6YIOl/.4aJI HOpMUpD6aHHd.JI. 

UHTezptlll bHaJI KpU6aJI,' nyHKTUp - CyMMapHOe UHTe

ZptlllbHOe pacnpeoe.tleHue aKT06 Oe.tleHUJI 60oJJb KO

JJOHKU. o u • - aKTbl Oe.tleHUJI, 3apezuC7pUpo6aHHble 

no c.rzeoy ooHozo wzu o6oux ocKOJJK06, coor6eTCT6eH

H0,6 n.R. TU oroe.tlbHbZX 3KcnepUMeHrax. 
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TOphi BGO) H HeihpoHHbm .neTeKTop, co.nep
)1(8BWHe 56 3 He-clle'r'IHKOB, noMei.QeHHbiX a 3a
MeAJIHTeJib H3 oprcTeKJia/4/ . .[VIH nony 11eHHH 
H.IJ;ep 269 Md HcnoJIL3oaanacb peaKUIDI 

248 Cm(lS 0, a3n) 259102 -ll.Q._. 259 Md. 
100 MHH 

Bcero 3aperHcTpHpoaaHo 34 co6LITHH 

lhoTon qHCJIO co- v Y a2 rY 
y 2 6biTHH 

2s2cf 46541 6,53 3,52 0,93 
269Md 34 5,35 4,49 0,97 

H3YqEHHE MEXAHH 3MA 
B3AHMO,UE:ACTBHH CJIO:>KHhiX H,UEP 

1. ITpo,noJI:>KaJIHCh HCCJie.noaaHHH cTa6HJih
HOCTH MYJihTHHeihpOHHbiX CHCTeM B peaKnJ{.fiX 
c TH:>i<:eJibiMH HOHaMH / 6 • 7,8/ . BLmH H3ylleHbi 
CJie,nyroLQHe peaKnHH, npHBO.IJ;HLQHe K o6pa3o-

• 

cnoHTaHHoro .neneHHH 259 Md, H3 KOTOpbiX 
6LmH nony11eHbi napaMeTpbi pacnpe.neneHHH 
MHO:>KeCTBeHHbiX HeihpoHoa H 'Y-KBaHToa. B 
Ta6n. 1 npHBe,neHbi 3TH AaHHbie, a TaK:>Ke aHa
norHIIHbie ,naHHLie WIH 252 Cf, KOTOpbm HC
noJib30BaJICH B KalleCTBe penepHOro HCTOIIHH
Ka cnoHTaHHoro .neneHHH /5/. 

Ta611.U14a 1 

Cpe.IJ;HHH Cpe.IJ;HHH vn a2 
n r2 

3HeprHH 3HeprHH, 
o,nHoro YHOCHMaH 
'Y-KBaHTa, 'Y-KBaHTaMH, 
M3B Ha aKT .nene-

HHH, M3B 

1,00 6,56 3,755 1,57 0,83 
0,99 4,71 4,1 2,45 0,90 

BaHHlO CHCTeM H3 Tpex H lleTblpeX Hei:frpOHOB: 
7Li( 11B,15 0) 3n, 7 Li( 11B, 140) 4n, 7Li(9Be, 
12 N) 4n, 9Be(9Be, 140) 4n npH 3HeprHH HOHOB 
9 Be H 11 B, pBBHOH 12 M3B/HyKJioH 191 • llyacT
BHTeJihHOCTb no ce11eHH10 .nocmrana ypoaHH 
10-33 c~ /cp. :3HepremqecKHe cneKTpbi co
npH:>KeHHbiX npo,nyKTOB H3MepHJIHCb C no-

Puc. 4. 3Hepzeru'leCKUU cneKrp 15 0 U3 peaKijUU 11 B{7Li, 150)3n. CTpe.nKou noKa3aJt nopoz 'leTblpex'laCTU'I
Hozo p03e0/la ( 15o + n + n + n) . 
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• 3HeprHH B036~eHHH ,M3B 
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Puc. 5. 3Hepzeru'lecKuu cneKrp 140 U3 peaK14uu 11 B(7Li, 140) 4n. Cn.noumou llUHueu noKa3aHa KPU6aR ¢a-
3o6ozo o6'beMa Oll.R n.RTU'IaCTU'IHozo pa36Ma 6 6blXOOHO.M KaJIMe peaKijUU ( l'Q + n + n + n + n). CTpe.nKou 
OT.Me'leH nopoz n.RTU'IIZCTU'IHOZO pa36Q/lQ, 

MOJ.UhiO MammHoro cneKTpoMeTpa MCTI-144 

ycTaHOBKH ,[{3MAC, TO'IIHOCTh B onpe,n;eJieHHH 

3HeprHH COCTaBJI.IUia 280 K3B. 3HepreTH'IIeCKHH 

cneKTp 160, H3MepeHHbiH B AHanll30He 3Hep

I'HH 52+ 76 M3B, npe,n;cTasJieH Ha p:uc. 4. 

OH xopowo on:ucbmaeTc.fl KpHBOH cl>a3osoro 

npOCTpaHCTBa ,n;JI.fl qeTbipex HeHTpoHOB B Bbi

XO,n;HOM KaHane, 'liTO CBH,n;eTeJihCTByeT 06 OT

CYTCTBHH B CHCTeMe Tpex HeHTpoHOB KBa3H

CTal.UfOHapHbiX COCTO.fiHHH. 3HepreTH'IIeCKHH 

cneKTp 14o H3 peaKQHH 7 Li + 11B npe,n;cTas

neH Ha p:uc. 5. B noii peaKUHH ,n;ocTHrHyTa 

HaHOOJihWa.fl 'IIYBCTBHTeJihHOCTh no ceqeHHIO 

- 10 - 33 cM2 /cp. B paiioHe Hynesoii 3Hepr:u:u 

CB.fi3H CHCTeMbl H3 4 HeHTpoHOB (E 15
0 

= 

= 65,8 M3B) Ha6niO,n;anoc~t 6 co6hrrHii, Ko

TOpbie He MOI'YT 6biTh OTHeCeHbl K cPOHY. 

He HCKJIIO'IIeHo, 'liTO OHH npHHa.n;Jie:lKaT KBa3:u

CT~HOHapHOMY COCTO.fiHHIO TeTpaHeHTpoHa, 

O,n;HaKO OKOH'IIaTeJibHbiH BbWOA MO:lKHO 6y,n;eT 

c,n;enan nocne cymecTseHHoro noBhiWeHH.fl 

CTaTHCTHKH. flonyqeHa HHcPopM~H.fl 0 Bepo.FIT

HOCTH 3aceneHH.fl OCHOBHOI'O H KBa3HCT~HO

HapHbiX COCTO.fiHHH B H30TOnax reJIH.fl - 5 He, 
6 

He, 7He, 8 He, a TaK:lKe 3He. BnepBbie Ha6niO· 

,ll;aJIHCb B036y)KAeHHbie ypOBHH KBa3HCT~HO
HapHbiX COCTO.fiHHH 5He, 7He, 9 He. 

2. flpose,n;eHbl H3MepeHH.fl fiOJIHOH KHHe

TH'IIeCKOH 3HepmH 6HHapHbiX npo,n;yKTOB 

pacna,n;a COCTaBHbiX CHCTeM C Z H + ZM ~ 100 

B pa3JIH'IIHhiX KoM6HHtmH.flx HOH-MHWeHh (22 Ne+ 
+ 1!32tfh, 238 U; 40 Ar + 232 Th, 238 U; ~6 Fe + 
+ Pb) . floKil3aHo, 'liTO B cnyqae C:HMMeTpH'II

Horo pacna,n;a c:ucTeMbi KHHeTH'IIecKan 3HeprH.FI 

COI'JiacyeTC.fl C 3KCnepHMeHTaJihHOH CHCTeMaTH

KOH nOJIHbiX KHHeTH'IIeCKHX 3HeprHH OCKOJI

KOB ,ll;eJieHH.fl, B TO BpeM.fl KaK C pOCTOM MaCCO

BOH acHM MeTp:u:u 180 ~ M ~ M MHw. 3Ha'lleHH.fl 

fiOJIHOH K HHeTH'IIeCKOH 3Hepi'HH OKa3aJIHCh Ha 

10 + 30 M 3B BbiWe, qeM 3TO npe,n;cKa3hmaeTcR 
CHCTeMaTHKOH I 10 I. 

3. B peaKwm 
232 Th + 12 C np:u 3Hepr:u:u 

HOHOB 8 5 M3B H3YtUl.JIHCh Maccosoe pacnpe,n;e

neH:ue OCKOJIKOB ,n;eJieHH.fl COCTaBHbiX .fl,ll;ep 
244 Cm ( f f-cosna,n;eH:un) :u 240 Pu (aff-cosna,n;e

HH.fl) H 3aBHCHMOCTb cPOPMbl MaCCOB0-

1'0 pacn pe,n;eneHH.fl OCKOJIKOB OT 3Hepi'HH 

a-qacTHQ. floKil3aHo, 'liTO :ucnycKaHHe a..qacTHQ 
npHBO,ll;HT K yMeHhWeHHIO 3Hepi'HH B036y:lK

,n;eHH.fl H K pOCTy BKJia,n;a aCHMMeTpH'IIHOI'O 

,n;eneHHR (p:uc. 6). KoppeJIRQHOHHbie H3Mepe-
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Puc. 6. Maccoeoe pacnpeoeJZeHue ocKO/lKOe aeJZeHWI OllR peaKijuu
232 Tn(

12c, af) npu rpex pa311UIIHblX 3HalleHU· 
RX KuHeTUIIeCKOii 3Hepzuu. Maccoebze pacnpei>eJZeHWI Ha eepxHeii 11acru pucyHKa CHRTbl e YCilOBWIX coenaiJeHWI 
oey; OCKO/lK08, Ha HUJKHeU- oeyx OCKO/lK08 U a-IIQCTUijbl. 

HHH cneKTpOB Jiei'KOH 3ap.a:>KeHHOH qaCTiii,\bl 

B COB~eHHH C ABYM.R OCKOJIKaMH ,D;eJieHH.R 

ll03BOJI.RIOT H3yqaTb xapaKTepHCTHKH HH3KO· 

3HepreTHqeCKOI'O ,D;eJieHH.R TpaHc<i>epM HeBbiX 

3JieMeHTOB / 11/, 

4. llpo,D;OJI:>KaJIHCh HCCJie,D;OBaHH.R Bh iCOKO· 

3HepreTHqecKOH KOMllOHeHTbl 'Y·H3JiyqeHH.R 

(Ey> 10 M3B) B peaKQH.RX C T.R:>KeJibiMH HOHa· 

MH. fuyqeH BbiXOA 'Y·KBaHTOB B 3aBHCHMOCTH 

OT aCHMMeTcPHH MaCC BO BXO,II;HOM KaHane peaK

QHH Sn + 4 Ar H 
68 

Zn + 64 
Zn. lloKaaaHo, qTo 

,II;1I.R BTOpOH peaKQHH (A HOHI"' A MHw) BbiXOA 

'Y·KBaHTOB c Ey > 10 M3B cyw;ecTBeHHo B03pa

CTaeT (pHC. 7). 
8KcnepHMeHTan&Ho ycTaHOBneHo, qTo H3JIY

qeHHe 'Y·KBaHTOB C 3Hepi'H.RMH B o6JiaCTH I'H· 

I'aHTCKOI'O ,II;HllOJihHOI'O pe30HaHCa HMeeT AH

llOJihHbiH BbiCTpoeHHhiH xapaKTep /12·14/ • 

5. B peaKQH.RX 165 Ho + &8 Zn (440 M3B), 

181 Ta + 152 Cr H 2S2 Th + 12 C npose,D;eHbi Kop-

pen.RQHOHHbie 3KCnepHMeHTbl C perHCTpaQHeA 

a-qaCTHI.\bl B COB~eHHH C O,II;HHM (a f) H ABY

M.R (a f f) OCKOJIKaMH pacna,D;a COCTaBHOH CH

CTeMbl. Ha pHc. 8 npe,D;cTasneHbi 3HepreTH· 

qecKHe cneKTpbl a-qaCTHQ B TpoHHbiX COBna· 

,D;eHH.RX (a f f) AJI.R T~ex peaKQHi:f. B peaKQH.RX 

c HOHaMH 6 8 Zn H 2 Cr Ha6JIIOAaeTc.R Aonon

HHTen&Ha.a rpynna a -qacTHQ, cpe,D;H.R.R 3HeprH.R 

KOTOpbiX COOTBeTCTByeT BbmeTy a-qaCTHI.\bl 

H3 ToqKH conpHKOCHOBeHH.R ABYX c<Pepaqe

CKHX .R,II;ep C MaccaMH H 3ap.R,II;aMH, paBHbiMH 

llOJIOBHHe MaCChi H 3ap.R,D;a COCTaBHOH CHCTeMbl. 

TalMuija2 

PeaKQH.R BbiXOA a-qacTHQ sHe nnocKOCTH peaK

QHH, OTHeceHHbi H K ceqeH:mo o6pa30· 

BaHH.R COCTaBHOI'O .R,D;pa 

OrnoweHHe BbiXOAOB a-qacTHQ 

B nJIOCKOCTH H BHe llJIOCKOCTH 

peaKQHH 

2s2Th + 12C 

1s1Ta + s2er 

165Ho + eszn 
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B Ta6JI. 2 npeACTaBJieH B OTHOCHTeJibHblX 

e.tJ;HHHQax BblXO):t a-'laCTHU B nJIOCKOCTH H BHe 

nnocKOCTH peaKL\HH. XoTH a Hccne.n;yeMbiX 

peaKL\HIIX cpopMHpyroTCII 6JIH3KHe no Z H 

A, E* H £ cocTaBHbie CHCTeMbi, Ha6moAaeTcH 

3HatmTeJibHoe pa3JIWIHe, KoTopoe TPYAHO HH

TepnpeTHpoaaTb B paMKax Cyll.\ecTBYIOmHX 

MOAeJieH noJIHoro CJIHIIHHIIHAep 115, 161. 
6. llpH o6nyqeHHH MHWeHeH: H3 o6ora

J:.QeHHbiX H30Tonoa 1u Sm, 147 Sm H 150 Sm 

HOHaMH 4° Ca H 40Ar c 3HeprHeH: E MaKe.= 
na6. 

= 230 M3B o6Hapy:>KeHo o6pa30BaHHe HYKJIH

AOB, HCnblTblBalOmHX 3a.rtep:>KaHHOe AeJieHHe 

c nepHoAaMH nonypacna.rta T 112 ? lc. MaKCH

MaJibHbiH BblXOA HMeeT OCKOJIO~all aKTHB· 

HOCTb c T 112 = (0,70 ~~:~! ) c, o6pa3yroll.\aH

cH a peaKL\HH 
144 Sm + 4° Ca (pHc. 9). HaH6o

nee aepoiiTHblM HCTO~HKOM 3TOH aKTHBHOCTH 

Puc. 7.CneKrpbl 1·K6aHT06, U3MepeHHble 6 co6naOeHuu 

c KX-peHTUH06CKUMU K6aHTflMU O/lJl ocraTO'lHblX 

!IOep, WzU3KUX no Z K COCTa6HOMY ROpy. 

OrKpblTble KpyxKu cooT6eTCT6YIOT peaKZ4UU 

112sn +20Ne (110 M3B) + 192Nd"', TeMHble 

rpeyzonbHuKu - peaK1.4uu 88zn +84zn (290 M3B) + 

+ 132Nd . Ha 6CTa6Ke noKa3aHo nonoxeHue ijeHTpa 

T.JIJICeCTU nUKQ peHTUH06CKUX K6QHT06 6 3Q6UCUMOCTU 

OTEY. 

X 
0 102 t 0 

#+t<li+l i 104 100 
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4 8 12 E1.M3B 
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a I65H 68z o+ n 

6 
4 

,....... 2 
~No 

~ 14 
0 

"'-J'12 

~ 10 
H • ~ s 
0 
u 4 
0 2 
5 0 g; 1) 

• 6 
4 
2 
0 

35 
E M3B a• 

Puc. 8. 3HepzeTU'leCKUe cneKrpbl CHQCTUij 6 rpoUHblX 

co6naOeHUJIX (af1f 2J Oll.!l rpex peaKZ4UU. Crpen

KU c UHOeKcaMu B
0 

u E t r
2 

yKa3bl6a/OT Hau6onee 
.1'1. 1 

6epo.!ITHYIO 3HepZUIO {J.'lQCTUij 6 na6oparopHOU CUCTeMe 

KOOpOUHQT npu UX 3MUCCUU U3 COCTQ6HOZO .!IOpa U 

OCKO/lK08 CUMMerpU'lHOZO OetleHUJI. 

• 
IIBJIIIeTCII (3 -3ana3AblBalOIL\ee AeJieHHe B 1.\e

noqKe 18°Tl /3+(EChsoHg *. 06Hapy:>KeHHe 
81 0,7c 80 

(3-3alla3AblBalOIL\ero AeJieHHII B o6JiaCTH 180Hg 

OTKpbiBaeT WHpOKHe nepcneKTHBbl AJIII 3KCne

pHMeHTaJibHblX HCCJieAOBaHHH aepoiiTHOCTH H 

MeXaHH3Ma HH3K03HepreT~ecKoro (E * ~ 
~ Q/3+ (E C) ) AeJieHHII HeHTpoHOAe$Hl.\HTHblX 

J~Aep M HOrHX 3JieMeHTOB BTOpoH nOJIOBHHbl 

nepHOA~ecKoH: Ta6mnv.I MeH,ZJ;eneeaa. 

7. llpoBeAeHbi H3MepeHHII 3apHAOBblX 

PaAHycoa J~Aep Nd, Sm, Gd c qHCJIOM HeH:Tpo

HOB 82 + 96. 3Ta o6nacTb BKmoqaeT nepexoA 

OT J~Aep ccpep~ecKHX K Ae$OpMHpOBaHHblM. 

HcnoJIL3oaanacb MeTOAHKa pe30HaHCHOH na-

3epHoH: cpnyopecl.\emJ;HH I 171 : aTOMHbiH nyqoK 

HCCJieAyeMblX 3JieMeHTOB nepeceKaJI llOA 

npiiMblM yrJIOM Jia3epHblH Jiyq, H pe30HaHCHO· 

pacceHHHble cpoTOHbl perHCTpHpoBaJIHCb C no

MOIL\blO. <1>3Y. H3MepiiJIHCb H30TOnHLie CABH

rH - p a3HOCTH pe30HaHCHblX qaCTOT COCeAHHX 

H3oTonoa . H3 H3MepeHHbiX 3HaqeHHH H30Ton

HbiX CABHrOB onpeAeJIIIJIHCb pa3HOCTH Cpe,ti;He

KBaApaTH~blX 3apHAOBbiX pa.rteycoa .:l < r 2>. 
3aBHCHM OCTb 3HaqeHHH .:l < r2> OT 'IHCJia 
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~r-----,------.------r-----,--, 

40Ca • "'Sm 

147Sm 

'lllsm 

0 2 3 4 
t,c 

Puc. 9. BpeMeHHble pacnpeoe.neHWl co6bzTuu 3QIUI3()bl
etli01J4eZo Oe.tleHUJl, 3apeZUCT(JUp08QHHblX npu ofiny· 
'leHuu 144sm, 147sm u 160sm "uoHa.Mu 40ca. Fucro
zpa.M.Mbl oM peaK14uu c 147sm u 150sm npueeaeHbl 
1< UHTeZpatlbHO.MY noroKy 'laCTU/4 4,6·1 0 l7, oJJ.R KOTO· 
pozo npeocTae.tJeHbl oaHHbze peaK14uu 144sm + 40ca. 

HeifrpoHOB B R,D;pe npe~CTaBJieHa Ha pHC. 10. 
Y11eT H3MeHeHHR o611eMa H ~ecPOPMauHH .R~ep 
He MO)I(eT nOJIHOCThiO 06'h.RCHH1'h HeperyJI.Rp

HOrO nos~eHHR 3ap.R,D;OBbiX pa.n:eycos npH 

H3MeHeHHH 'lHCJia HeHTpOHOB B R,D;pax. 

8. llpo~OJI)I(MHCh pa6oTbi no HCCJI~osa
HHIO B3aHMO~eHCTBH.fl T.fl)l(eJibiX HOHOB C MOHO· 

KpHCTaJIJiaMH. B yrnosoM pacn~eneHHH 
HOHOB Ne H Ar, paccemnn.xx Ha 6on~>woH: 
yron MOHOKpHCTaJIJIOM Ge, o6Hap~eHbi /18/ 
MaKCHMYMbl KaHaJIHpoBaHH.fl B HanpaBJieHH.RX 

KpHCTaJIJiorpa$H'IecKHX OceH H nJIOCKOCTeH 

(pHc. 11). TpaHc$opMallH.R 3$$eKTa TeHeH: 

B 3$$eKT KaHaJIHpOBaHWI CB.fl3aHa C Bhl· 

COKOH BepO.RTHOCThiO 3axBaTa B pe)I(HM BTO· 

pH'lHOrO KaHaJIHpoBaHH.fl ~ 'lacTHU, BhiXO~

lUHX H3 rny6HHhi KpHCTaJIJia. TaKHM o6pa3oM, 

Bbi.RBJieHa HOBa.R OC06eHHOC1'h npoxo~eHH.R 
T.fl)l(eJihiX HOHOB B MOHOKpHCTaJIJIH'lecKOH 

cpe~e. Co3~aHa MeTO~HKa H3MepeHH.R napa-

. MeTpOB TeHeBhiX MHHHMYMOB npH perHCTpa

~ MHWeHeno~06HbiX npo~yKTOB HeynpyrHX 

CTOJIKHOBeHHH CJIO)I(HhiX R,D;ep. C ee nOMO!W>IO 

M.R B3aHMo~eH:cmH.R R,D;ep Ne + Ge o6Hapy

)l(eHO /19/ 3aMeTHoe ysenH'IeHHe Bhixo~a B 

t. ( r 2 ),cPM 
2 

0.4 • t 
0.3 • I I l • 0.2 .. .. .. 
0.1 

Puc. 10. 3aeuCU.MOcn pa3HOCTU 3ap.R&ebzx 
paauycoe U napa.MeT(Ja oe¢Qp.M0/4UU OT 'lUCflQ HeUT(JO· 
HOB 8 .Rope. 

Puc. 11. MaKCU.MY.Mbl KaHatJupoeaHWl e yzJJoeoM 
pacnpeoe.neHuu pacce.RHHblX uoHOe, 3afjiuKcupo
eaHHble npu ofitzy'leHuu .MOHOKpucTatl./Ja Ge uoHa
.MU 20 Ne c 3Hepzuei4 5,1 M3B/HYKilOH. YzoJJ pezu
CT(JOI4UU e UHTepeatJe 52+ 58 oM KpucTatl.IJU'le
cKux HanpaeJJeHuu (III) - a, <III > - 6, (Oii) - e. 

y 
a 6 B: 

.... M 1-4 

!§: 1,2 

:s: 
= a 1,1 

Q) = 1,0 
E-o 
0 

0,9 
-2 -1 0 1 2 -4 ~ 0 l 4 2 1 0 1 2 

'¥,rpaA. 
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TeHeBOM MHHHMyMe npH nepexo,ne OT KB8.3H· 

ynpyrHx peaKQHH K rny6oKoHey npyrHM 

(pHC. 12). l1H:TepnpeT~IDI pe3yJII>Ta Ta CBH-

3aHa C yqeTOM ,IJ;JIHTeJlbHOCTH npOI~ecca HC

nyCKaHIDI BTOpHliHbiX lJaCTHQ B036y:>K,IJ;eHHbiM 

npo,nyKTOM Heynpyroii peaJCUHH. Ha ocHoBe 

H3MepeHHH c,neJiaHa o~eHKa Cpe,D;HeH ,IJ;JIHTeJlb· 

HOCTH T H COOTBeTCTBYlOI.QerO CM ei.QeHIDI 

TOliKH HCnyCKaHIDI lJaCTHQ SIT OTHOCHTeJlbHO 

aTOMHoro pH,D;a. 

Puc. 12. 3a6UCUMOCTU 6eJlUIIUH 6blXOOa peaKijUU 

Y(·~), omocuTeJJbHozo 6blxooa x
0 

( •• ~) 6 TeHe60M 

MuHUMyMe <III> Ge u ·cMeU4eHUR S.r ( C111lOWHaJI 

llUHUR) OT 3Hepzuu UOH06 
20 Ne u 22 Ne, U3M epeHHble 

• 
npu pezuc7pa14uu MuweHenooo6Hozo npooyKTa 

CTOilKH06eHUR JZoep Ne + Ge. llpu Y6MU'IeHuu 3Hepzuu 

uoHo6 6 o611acru En c. > ER(ER - zpeu3uHZ-3HepzUR 

0/lJl yz.tla peZUCTpaijUU (J 
0
= 57°) npoUCXOOUT nepe-n •• 

XOO OT K6a3Uynpyzux CTO/lKH06eHUU K ZllYOOKO-

HeynpyzUM. 

1. llporpaMMa $H3HlleCKHX HCCJie,IJ;OBa

HHH Ha QHKJIOTpoHe Y-400 noTpe6osana yBeJIH

lleHWI 3HeprHH ycKopHeMbiX HOHOB. B biCOKO

llaCTOTHaH CHCTeMa QHKJIOTpOHa Y -400 o6ecne

lJHBaJia ycKopeHHe HOHOB C OTHOWeHHeM A/Z 
OT 6,6 ,IJ;O 22, T.e. C 3HepriDIMH OT 13 ,IJ;O 

1,3 M3B/HYKJIOH, cooTBeTCTBeHHo. O rpaHH

lJeHHe HaKJia,nbiBanocb npe:>K,D;e scero s epXHeH 

rpaHHQeH llaCTOTHoro ,IJ;Hana30Ha ycKopHJOmero 

HanpH:>KeHIDI (5,6 + 10,2 Mr~) . C ~eJiblO noBbi

weHIDI 3HeprHH yCKOpHeMbiX HOHOB ,IJ;O 

xo 
o.s 

0,4 

a I 
1 / /T--

~ ''lt\1\''~~t~\\\\\\\\\\\\\\\\\\\ 
:s: 0,2 + 
= ij v. 
Q) 

= 1,5 
e,. 
0 

1,0 

--

l'' 
G.2 

0,1 

~~----~--------~--------._--------~0.0 
6 7 • 

E/A,M3B/HyKJI. 

PA3P ABOTKH B OBJIACTH YCKOPHTEJIEA 

27 M3B/HyKJioH Heo6xo,nHMo 6biJIO pacwHpHTb 

llaCTOTHbiH ,nHan8.3oH .no 14 Mr~. B na6opa

TopHH 6bma pa3pa6oTaHa nporpaMMa pacqe

Ta HeO,D;HOpo,D;HbiX KOaKCHaJibHbiX pe30HaTo

poB, n03BOJIHBWaH onpe,D;eJIHTb Tpe60BaHIDI 

Ha H3MeHeHIDI reOMeTpHH YCKOpHlOI.QeH CH· 

creMbi. BbmonHeHo nonHoMacwTa6Hoe Mo,ne

JIHposaHHe, p8.3pa60TaHa KOHCTpyK~ 3JieMeH

TOB pe30HaHCHOH CHCTeMbl1 H3rOTOBJieHbi H 

CMOHTHpOBaHbl 3TH 3JieMeHThi H npOBe,IJ;eHa 

Hana,n:Ka. B pe3yJihTaTe nonylleH paclleTHbiH 

OT/laOKa Q6TOMQTU3Upo6aHHOU CUCTeMbl ynpa6/leHUR UOHHblM UCTO'IHUKOM. 
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awowrpoH Y-400. B 1986 zooy 3HepZWI ycKopeHHbZX UOHOe yee.rzu'leHa 00 20 M3B/HYKIIOH. 
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HcnbzTaHUR oeilCT6YIOU4eil MoOe.nu CUCTe.Mbl a KCUQ/lbHou·uHxeKl4UU ny111<:a l4UKIIOT{JOHa Y-200. 

AHRna30H qacToT, pacwHpJnOJ.UHH ,o;Hana3oH 

ycKopHeMbiX qaCTHU ,o;o A/Z = 4,3 H 3HeprHH 

,o;o 27 M3B/HyKJioH. llpose,n,eHo H3 MeHeHHe 

CHCTeMbi BbiCOKoqacTomoro IIHTaHHH. Ha 

IOfKJIOTpoHe 6biJIH yCKOpeHbl HOHbi HeOHa 

H 6opa ,o;o 3HeprHH 21 M3B/HYKJIOH, ocy~e
CTBJieHbi HX BbiBO,D; H TpaHcnopTHpOBKa Ha 

4>H3HqecKyiD MHWeHb H HaqaTbi 3KCnep HMeHTbl 

no nonyqeHmo He:HTpoHoo6ora~eHHbiX H30To

nos nerqa:HwHX 3JieMeHTOB. 

2. Ha QHKJIOTpoHe Y-200 B 1986 ro,o;y 

C03,D;aHa ,D;eHCTByiD~a.R MO,D;eJib CHCTeMbl 

aKCHaJibHOH HIDKeKQHH ny~a / 20 / . H a OCHOBe 

pacqeTOB ocy~eCTBJieHbi npoeKTHpOBaHHe, H3-

72 

I'OTOBJieHHe, MOHT8)1( H HaJia,D;Ka 3JieMeHTOB 

CHCTeMbl. C llOMO~IO BHeWHei'O BbiCOKO

qaCTOTHOI'O HCTO~HKa llOJiyqeHbl HOHbl 4 He l+, 

npose,o;eHa HX TpaHCllOpTHpOBKa, HIDKeKIOf.R 

H YCKOpeHHe. llepBbie HCCJie.D.OBaHH.R npo

QecCa BHeWHeH HIDKeKQHH, BbinOJIHeHHbie Ha 

C03,D;aHHOH MO,D;eJIH, llOKa3aJIH, qTQ 34>4>eKTHB

HOCTb CHCTeMbi 6JIH3Ka K pacqemo:H. B 1987 1'0· 

,o;y Ha 3TOH MO,D;eJIH 6y,o;yT npO,D;OJI:>KeHbi HCCJie

,D;OBaHH.fl H OmHMH3aQH.fl 3JieMeHTOB CHCTe

Mbl BHeWHeH HH)KeKI.lHH, qTQ .RBHTC.R OCHOBOH 

,D;JI.R C03,D;aHH.R CHCTeM BHeWHeH HH:>KeKI.lHH 

Ha QHKJIOTpoHax Jia6opaTOpHH. 3'fo OTKpOeT 

B03MO)KHOCTH ,D;JI.fl HCllOJib30BaHH.fl BHeWHHX, 

• 
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Puc. 13. CrpyKrypa ACK/1 (aero.MaTU3upoeaHHaJI cucTe.Ma KOHTpo.n.R napaMeTpoe). 

6onee 3Q>cpeKTHBHbiX HCTOqHHKOB HOHOB, B 

TOM 'IHcne nonHpH30BaHHbiX. 

3. llpoAOJDKaJIHCb paOOTbl no C03AaHlUO 

QHKnOTpOHHOrO KOMnneKca TH:lKenbiX HOHOB 

Y-400 + Y-400M. B 1986 roAy 3aaepweHo 

CTpoHTenbCTBO ranepeH H CMOHTHpoBaHO o6o

PYAOBaHHe KaHana AnH TpaHcnopTHpoBKH 

nyqKoB ycKopeHHbiX HOHOB ~HKnOTpoHa Y-400. 

BhmonHeHo npoeKTHpoBaHHe oCHOBHbiX y3noa 

~KnoTpoHa Y-400M. J.broToaneHa aaKyyMHM 

KaMepa H 3aaepwaeTCH H3roToaneHHe 3neMeH

TOB ycHneHHH 3neKTpoMarHHTa. 

4. llpoBOAHnHCb pa6oTbl no pa3BHTlUO 

~KnOTpoHHbiX HOHHbiX HCTOqHHKOB. C ~enblO 
nOBbiWeHHH 3cpcpeKTHBHOCTH Ha~blX H 

npHKna,z:J;HbiX HCCne,AOBaHHH HaqaTa pa3pa6oTKa 

CHCTeMbi aBTOMaTH3HpOBaHHOrO ynpaaneHHH 

napaMeTpaMH HOHHOrO HCTOqHHKa C no

MOWblO 3BM. 

,lVIH aaToMaT~ecKoro ynpaaneHHH napa

MeTpaMH, onpe,AenHJOWHMH pe:lKHM pa60Tbl 

HCTOqJiHKa, pa3pa6aTbiBaeTCH CHCTeMa ynpaB· 

neHHH Ha 6a3e annapaTyphi KAMAK H HH· 

TenneKTyaJibHbiX MHKponpo~eccopHbiX KOHT· 

ponnepOB Kpeif:ra, KOTOpM BOWna B COCTaB 

aBTOMaTH3HpoBaHHOH CHCTeMbl KOHTponH na

paMeTpOB (ACKll) Y -400 (pHC. 13) /21/. 
5. llpOBOAHnHCb HCcne,AOBaHHH na3epHoro 

HCTOqHHKa HOHOB C pacnpOCTpaHeHHeM cpa

Kena nna3Mbl BAOnb CHnOBbiX nHHHH MarHHT· 

Horo n o nH c ~enhlO BhiHCHeHHH oco6eHHoCTeH 

3KCTpaK~HH MHOr03apH,AHblX HOHOB H3 na· 

3epHOH Ma3Mbl H BnHHHHH npo,AOnhHOrO 

MarHHTHoro nonH Ha 3ap11,D;OBhiH cneKTp 

H KOnHqecTBeHHbie xapaKTepHCTHKH HOHHOrO 

KOMnOHeHTa Ma3Mbl. 113 TaKoro HOHHOrO 

HCTOqHHKa c CO 2-na3epoM 6hmH nonyqeHhi 

H yCKO~eHbi Ha ~HKnOTpoHe Y -200 nyqKH 

HoHoB 
8 

Ti 12 + H 52Cr 13+, a c Hcnon&3o

BaHHeM na3epa JITHlllJ-4 nonyqeHbi H ycKope

Hbi nyqKH HOHOB 12 C 3+ H ? Li 2+ CO Cpe,AHHM 

TOKOM 50 H 100 HA COOTBeTCTBeHHO /22,23/ , 
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1. BbiJIH npo.nomKeHbi HCCJie,z:J;OBaHIDI pa

AH~HoHHoro ynpo'I!HeHIDI MeTaJIJIOB n p H o6ny

tieHHH TJDKeJibiMH HOHaMH no H3MeHeH HIO npe

,nena TeKytieCTH ,D;JIH Cu H Zr H no H3M eHeHmo 

MHKpornep,nocTH ,D;JIH Ni H V . l!Jm K OJIHtiecT

aeHHoro conocTaaneHIDI3cpcpeKTOB ynpo tiHeHIDI 

Zr H V o6nytianHcb TaK:>Ke HelfipoHaMH 

(pHC. 14). llOKa3aHO, liTO H3MeHeHIDI Mexa-

Puc. 14. }!o3oeaJI 3aeucUMOCTb npupocra npeoe;za 

TeKy'leCTU ijUpKOHWI npu 06/ly'leHUU HeiirpoHaMU 

(o) U UOHaMU HeOHQ (•). 

B 1986 zooy C030QH u 3anyU4eH HOBblU MUKpoTpoH MT-25. 
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HH'IeCI<HX CBOHCTB B TOM H B .n;pyroM cnytme 

HMelOT aHa.JIOrHllHbiH xapai<Tep, HO ecTL OTJIH

liHR a .n;o3oaoii 3aBHCHMOCTH. HanpHMep, 

npHpoCT npe.n;ena Tei<yt~eCTH M.fl Zr a 25% 
ua6mo.n;aeTcn npH .n;o3e 6,5·10 dpa MH 
HeHTpOHOB H 4,8·10 dpa- ,IJ;JI.fl HOHOB HeOHa. 

l13MeHeHHe MHI<pOTBep,D;OCTH ,IJ;JI.fl V npH 

!PHI<CHpoBaHHOM 3Ha'leHHH dpa Ha 15 + 20% 
MeHbWe npH o6nyt~eHHH HOHaMH. )laHHbie 

pa3JIH11HR CB.fl3biBaiOTC.fl C pa3HbiMH 3Ha

'leHH.fiMH cpe.n;HeH 3HeprHH nepBH'IHO-Bbi6HTbiX 

aTOMOB. )l030Ba.fl 3aBHCHMOCTL npHpOCTa npe

.n;ena Tei<yt~ecTH ODHCaHa D01IY3MDHpHlleci<HM 
BbipiDKeHHeM . Au = A· (1 - e-BO) 112 , npe.n;ci<a-

3biBaeMbiM MO,D;eJibiO B3aHMo,D;eHCTByiOII.l;HX 

I<JiaCTepoa (D - .n;o3a o6nyt~eHHH, A H B -
napaMeTpbi, ODHCbiBaiOII.l;He xapai<Tep B3aHMO
,D;eHCTBH.fl) /24,25/ • 

11ccne.n;oaauHe .n;e<Pei<THOH CTPYI<Typhi, 
o6pa3YJOII.l;eHC.fl npH o6JiyqeHHH TIDKeJibiMH 
HOHaMH, DpoBO,IJ;HJIOCb Ha a.J1Ma3ax C DOMOII.l;biO 

MeTO,IJ;OB !POTO- H I<aTO,IJ;OJDOMHHeclleHilHH. 

lloi<a3aHo, 'ITO pacnpe.n;enenHe .n;e<l>ei<TOB no 

rny6HHe o6nyt~euuoro cnon onpe.n;enneTcn 
aHH30TponHbiM nepepacnpe.n;enenHeM npH

MecHbiX aToMoB, CTHMYJIHpoaaHHbiM Pa.AHallH
OHHhiMH .n;e<Pei<TaMH /28/. 

Puc. 15. CrpyKTypHQJI. CXeMa U3MepUTetlbHOU annapa
Typbl. llY - npeoycUiluTenb, JIY - nuHeuHbiU ycUilu
Tenb, ff3 - /lUHWl 3aoep:JICKU, .IJ.a- OUfPfPepeHijUa.tlb
HbiU oucKpUMuHaTOp, EY- 6blCTpblu ycU/luTenb, E.a-
6bzcrpbzu oucKpUMuHarop, AI!li - aHMozo-14u¢poeou 
npeo6pa30f!OTetlb, BAll - epeMJ!aMMUTyOHbiU npeo6-
pa:Joearen b, ~3Y- ¢oro3/leKTpOHHbiU yMHOJICUTetlb. 

2. Pa3pa6oTaua MeTOAHI<a Maccoaoro onpe
.n;eneHH.fl co.n;ep)KaHH.fl HPH.AHH a reonorHt~e

CI<Hx o 6pa31lax 6e3 npe,D;BapHTeJII>Horo o6ora

menHH. Co3.n;aua H3MepHTeJII>Han annapaTypa 

C aHTHI<OMnTOHOBCI<OH YCTaHOBI<OH, COCTO.fi
II.l;eH H3 Ge(Li)-.n;eTei<Topa H I<pHcTanna NaJ(TI) 

Puc. 16. CneKrp "'/"IIY'~eii o6pa314a xpoMoeou pyobz, Koropa.JI. aHa.nu3upyerCR Ha cooepxaHue upuowr. B cneKrpe 
COBnaOeHUU jHu:JICHJUI KpUBaJI.j UHTeHCUBHOCTb MeUlaJOU4UX IZUHUU 51Cr, 58 Co U 54 Mn yMeHbWU/laCb 6 280,40 U 
90 pa3 COOTBeTCTBeHHO. 
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,ll;JIH H3MepeHIDI 'Y·CneKTpa MeTO,Il;OM COBna,n;e
HHH H aHTHcoana,n;eHHH KacKa,n;HbiX 'Y·KBaHTOB 
(pHC. 15). ,lJ;OCTHrHyTo nO,D;aBJieHHe KOMnTO· 
HOBCKOrO cpoHa B 4 + 7 pa3 (pHC. 16). llpo
Be,D;eHO Maccoaoe o6JiylleHHe reonorHt~eCKHX 

1. YcraHOBKa "BacHJIHca" (pHc . 17) 
npe,n;cTaBJIHeT co6oH: cenapaTop npo,n;yKTOB 
peaKQHH nOJIHOrO CJIHHHIDI CJIO:>KHbiX H,D;ep. 
B 1986 ro,n;y 3Ta ycTaHOBKa 6hma co6paHa 
Ha KaHaJie BbiBe,D;eHHOrO nyt~Ka ~HKJIOTpOHa 

Y-400. Cenap~IDI 6oM6ap,n;Hpyro~HX HOHOB 
H noJiyt~eHHe OTHOCHTeJibHO "t~HCTOro" nyt~Ka 
npo,n;yKTOB peaK~HH noJIHOrO CJIIDIHIDI ,ll;OCTH· 
raeTCH C nOMO~lO CHCTeMbi H3 TpeX 3JieKTpH· 
qecKHX KoH,D;eHcaTopoa (,n;HnoneH:). MaKCH· 
MaJibHOe HanpH:>KeHHe Ha nnaCTHHax KOH,D;eH
CaTOpOB ± 150 KB. <l>oKycHpOBKa H,D;ep oT,n;a
'IIH ocy~ecTBJIHeTCH ,n;ayMn TpHnneTaMH 
3JieKTpOMarHHTHbiX KBa,n;pynOJibHbiX JIHH3. 
K perHCTpHpyro~eMy ycrpoiicTBy, BKJIJO'IIalO· 
~eMy B ce6H CHCTeMy H3MepeHIDI BpeMeHH 
nponeTa H,D;ep oT,n;a'IIH H Si-Au-noaepXHOCTHO· 
6apbepHbiH ,n;eTeKTOp, ,ll;OCTaBJIHJOTCH aTOMbi 
OT,D;a'IIH, BbiJieTeBWHe H3 MHWeHH ,ll;HaMeTpOM 
10 MM B HanpaaneHHH ny'IIKa B npe,n;enax 
KOHyca c yrnoM pacraopa 6 ° H HMeroi.qHe 
pa36poc no HOHHOMy 3apH,D;y B npe,n;enax 20%. 

CenapaTop HCnhiTaH Ha ny'IIKax HOHOB 27 AI 
H 40 Ar. llpo,n;yKTbi peaK~ 107 Ag ( 27 Al,5n), 

o6pa3~0B (6onee 2500 npo6) Ha MaJiora6apHT· 
HOM peaKTope "Apryc", H npH t 06n = 30 t~, 

toxn = 100 cyT H t H3 M = 1'11 onpe,n;eneHbi 
co,n;ep:>KaHIDI Ir c npe,n;enoM o6Hapy:>KeHHH 
- 3·10-8 r/r. 

3KCllEPHMEHT AJibHAR AllllAP ATYPA 

107 ~(27 Al,6n), 161-164 Dy( 40 Ar,4n) H 
161- 4 Dy(40 Ar,5n) perHCTpHpoBaJIHCb c 
3<f>cpeKTHBHOCTblO > 10%. <l>OH ny'IIKa 
6oM6ap,n;HpYJO~HX HOHOB, nona,n;aJO~X Ha 
,D;eTeKTOp, COCTaBHJI 5 10 -lO llaCTH OT 'IIHCJia 
HOHOB B ny'IIKe. 

2 . Pa3pa6oTaH H npHMeHeH B coaMeCTHOM 
c r AHHJI (<l>paH~IDI) 3KcnepHMeHTe no 
CHHTe3y HOBbiX 3K30TH'IIeCKHX H,D;ep BpeMeHHOH 
,D;eTeKTOp Ha OCHOBe 3MHTTepa H3 pbiXJIOrO 
,ll;H3JieKTpHKa C HCnOJib30BaHHeM H30XpOHHOH 
TpaHCnOpTHpoBKH BTOpHliHbiX 3JieKTpOHOB Ha 
WeBpOHHYJO c6opKy MHKpOKaHaJibHblX nJiaCTHH 
(pHC. 18). ,lJ;eTeKTOp HCnOJib30BaJICH BO BpeM.R· 
nponeTHoH CHCTeMe Macc-cenapaTopa JIHCE, 
npe,n;Ha3HalleHHoro ,n;JIH onpe,n;eneHIDI Mace 
npo,n;yKTOB, o6pa3yJO~XCH B peaK~IDIX C T.fl· 
:>KeJibiMH HOHaMH. ilOJIHOe BpeMeHHOe pa3pe
WeHHe cneKTpoMeTpa Ha ny'IIKe TH:>KeJibiX 
HOHOB 160 C 3HeprHeH 50 M3B/HYKJIOH COCTa· 
BHJIO 360 nc, npH 3TOM C06cTBeHHOe BpeMeH
HOe pa3peWeHHe ,D;eTeKTOpa Ha OCHOBe pbiXJIO· 
ro AH3JieKTpHKa paBHHJiocb - 100 nc. llo,n;o6-
HbiH THn ,D;eTeKTopa MO:>KeT HaHTH WHpOKOe 

Puc. 17. YcTaHOeKa "BacwlUca " (CXe.MQTUIIeCKUU llepTeJIC): 1- nyiiOK 6oM6apoupy101J.4UX UOHOB, 2- MuWeHb, 
3 - OuaffjpaZMbl, 4 - Tpun.rzeTbl 3/leKT[JOMtU'HUTHblX KeaopynO/lbHblX llUH3, 5 - CUCTe.MQ U3MepeHWl epe.MeHU 
npolleTa .Roep-npooyKToe peaK14uu, 6 - Si-Au -oereKTop Oll.R pezucrpa14uu .ROep oroa11u u Koppe.nupoeaHHblX 
14eno11eK ux a-pacnaoa UllU cnoHTaHHozo oe.neHWl, 7 - ozu6aroU4aJl rpaeKTopuu .Roep oroa~~u, 8 - 6eTOHHaJl creHa 
TO/l1J.4UHOU 2M. 
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Cenaparop npooyKTOe peaKf4UU nonHozo C/JWIHWI C/JO:JtCHblX JlOep- y craHoeKa "Bacwzuca': 
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npHMeHeHHe WIH yCTaaosoK, pa6oT8lOIUHX 
B HCCJieAOBaHHR:X no <I>H3HKe B.biCOKHX 3Hep
rHH, a TaK:>Ke AJIH pHAa npHKJiaAH.biX 3a.Aaq, 
B TOM QHCJie AHarHOCTHKH nyQKOB HOHOB 
ycKopHTeneii /27 I . 

3. Co3AaH asToMaTH3HpoBaHH.biH H3Me
pHTen.&H.biH MOAYJI.b Hcl>C-8M Ha 6a3e MHKpo-
3BM CM-1300 H annapaTYp.bi KAMAK AJIH 
H3yQeHHR: paCna.AOB TpaHC<I>epMHeB.biX HyKJIH· 
AOB, o6ecneQHS8l01IJ;HX H3MepeHHe 3HeprHH 
H nepHOAa nonypacna.Aa npoAyKTOB AeJieHHR: 
H an.&<Pa-pacna.Aa reHeTHQecKH CBH3aHH.biX 
CpaBHHTeJI.bHO AOJirO:>KHBYIUHX H30TOnOB C 
BOC.bMH 4-nonynpoBOAHHKOB.biX AeTeKTopoB. 
Pa3pa6oTaHO cooTBeTCTsyrow;ee nporpaMMHoe 
o6ecneqeHHe (naKeT nporpaMM llJIYTOH-86). 

Pa3pa6oTaHa annapaTYpa B CTaHAapTe 
KAMAK: Maccos.&IH HaKonHTeJI& aa MarHHT
HoH neaTe c 6y<Pepaoii naMHT&IO aa HMJI 
EC-5012-03, aaanoros.&Ie MyJI&THnneKcop.&I H 
6JioKH OT6opa napH.biX co6.&ITHH AJIH MHoro
napaMeTpHQecKHX H3MepeHHH, a.AanTep.bi AJIH 
sonoKoHHo-ornHQecKHX JIHHHH csH3H H AP· 

~~-SKB 

-2,5k8 

3,6 HOM 

-~I 3,6 K>M 

1,1 HOM 

Puc. 18. CxeMa oereKropa OM nolly'leHUR epeMeHHOU 
OTMeTKU." 1 - 3MUTTep BTOpU'IHblX 3/leKTpOHOB HQ 
ocHOee pblX/lozo ou3/leKrpu11ecKozo ee11.4ecrea, 2 -
YCKOp.RIOU4aJI cerKa, 3 - MUKpOKQHQ/lbHble niiQCTUHbl, 
4 - QHoO, 5 - 3/leKTpOCTQTU'IeCKOe 3epKQ/lO. 

B 11a6oparopuu co3oaerC.R 4II-cneKrpoMerp MHOJICecreeHHbZX npooyKroe .RoepHbZX peaK14uu c T.RJ/Ce/lbZMU uoHa
MU - ycraHOeKa ~OEOC. Ha CHUMKe: KapKac ycTaHoeKu, U3ZOTOB/leHHbZU e EouHoM 14eHrpe no rfiu3uKe EAH. 
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nA&OPATOPMR 
HEATPOHHOH ~M3MKM 

B 1986 r. Ha HMnyJILCHbiX pea.KTOpax 

HBP-30 H HBP-2 .n;o ocTaHOBKH HX B M ae BLI· 

nonHeH 6onLwo:H ofu.eM HCCJI~OBaHHH no <PH· 
3HKe .R,D;pa H TBep.n;oro Tena. B o6nacTH .R,D;epHo

$H3H11ec.KHX HCCJie,IJ;OBaHHH cymecTBeHHO Ho
Bble pe3yJILTaTbl nonyqeHLI npH H3yt~eHHH 

B3aHMO,IJ;eHCTBIDI p-BOJIHOBblX HeHTpOHOB C .R,D;· 

paMH, B H3MepeHHH CetleHHH (n, p)-pea.KIU~H Ha 
p&AHOa.KTHBHblX H30TOnax, B H3ytleHHH ,IJ;BYX· 

.KBaHTOBblX KaC.Ka,IJ;OB raMMa-pacna,n;a .R,D;ep, 

B npHM~HeHHH ynLTpaxono.n;HLix He:HTpoHoB 
,!J;JIR H3ylleHIDI B03MO)I(HOrO 3Jie.KTpHtlec.KOrO 

3ap.R,D;a HeiiTpoHa H .n;pyrHX Qene:H. 
B o6naCTH $H3HKH KOH.n;eHCHpOBaHHbiX 

Cpe,D; H 6HOJIOrH11eC.KHX ofu.e.KTOB HallaTO H3yqe-

11He nepexo.n;HbiX npoQeccoB MeTo.n;oM pac

ceRHIDI TennoBLIX He:HTpoHoB, ocymecTBJieHbi 

3KCtlepHMeHTbl no ,IJ;H$pa.KQHH HeHTpOHOB 

C o6pa3QaMH no,n; ,!J;aBJieHHeM, BeJIHCL CHCTeMa· 

THllec.KHe HCCJI~OBaHIDI CTpyKTypbl H ,!J;HHaMH· 

kH .KpHCTaJIJIHllec.KHX H aMOP<I>HblX CHCTeM. 

Pe3yJILTaTLI 6LIJIH WHpoKo npe.n;CTaBJieHbi Ha 

II Pa6ot~eM coBemaHHH no HCCJI~OBaHmo KOH· 
· ,n;eHcHpoBaHHbiX cpe.n; Ha HBP-2 (,lzy6Ha, 

HEA'rPOHHAH 
p-BOITHOBAHCllEKTPOCK OllHR 

H3MepeHbi .n;H$$epeHIU~aJILHLie ceqeHIDJ 

ynpyroro pacceRHIDI HeiiTpoHoB Ha .R,D;pax 
c HeQeTHLIMH A oT 63 .n;o 123 npH 3HeprHRX 

300 K3B 111 . 3.KcnepHMeHTbl BbinOJIHeHbl Ha 
pea.KTope HBP-30 B 6ycrepHoM pe)I(HMe c pa3-

peweHHeM 25 HC/M ,!J;JIR yrJIOB pacceRHIDI 45, 

90 H 135 °. CeqeHHe B HCCJI~OBaHHOH 0 6JiaCTH 
3HeprHH B XOpoWeM npH6JIH)J(eHHH OnHCbiBaeT

CR $opMyJIOH C ,!J;BYMR nOJIHHOMaMH Jle)l(aH· 
.n;pa: a(()) =a 

0 
( 1 + w 1 P1 (ooe ()) + w2P 2 (cos 9)]/4rr. 

H3 ycpe,D;HeHHLIX no 18 3HepreTH11ec.KHM 
HHTepBaJiaM ceqeHHH onpe,D;eJIRJIHCb 3K CnepH· 
MeHTaJibHbie 3HaQeHHR napaMeTpOB y r JIOBblX 
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ceHTR6pL 1986 r.) H Ha V Me)I(,!J;yHapo.n;Ho:H 

W.KOJie no HeHTpOHHOH $H3H.Ke (AJiywTa, 
OKTR6pL 1986 r.). 

Jl:aJILHeHWee pa3BHTHe nOJiyqHJIH npH.KJia,IJ;· 
HLie pa6oTLI Ha HBP-2 H 3JieKTpocTaTH11ec.KoM 
ycKopHTene 3r-5, npoBo.n;HMLie B o6nacTH 
pa,D;H06HOJIOrHH, MaTepHaJIOB~eHIDI H a.KTH· 
B~OHHOrO aHaJIH3a B COTpy,D;HHllecTBe C HH· 
CTHTyTaMH CCCP H CTpaH-ytiRCTHHQ O:IDIH. 

JleTOM 1986 r. OCYI.UeCTBJieHbi nepe-

6a3HpoBaHHe BblliHCJIHTeJILHbiX MRWHH H ,n;py
roro o6opy.n;oBaHIDI BLIQHCJUiTeJILHOro QeH
Tpa B HOBOe 3,IJ;aHHe 119 H HX BBO,!J; 

B 3KcnnyaT~IO. 
Ha ycKopHTeJie .Til1Y -30 npo,D;OJI)I(aJIHCL Ha

na.n;o1Uible paOOTbl Ha HH)I(eKTOpHOM H nepBOM 

YCKOpHTeJILHOM yqaCTKaX, npoBO,!J;HJIHCL HCnLI· 
TaHIDI MO,IJ;YJIRTOpoB H yCKOpHTeJILHbiX ce.KQHH 
BTOporo yCKOpHTeJILHOro yt~aCTKa. 

Ha pea.KTope HBP-2 HaliRTbi pa6oTLI no nna

HOBOH 3aMeHe oTpa6oTaswero CBOH cpoK no.n;

BH)I(Horo oTp8)1(RTeJIR. Ha peaKTope HBP-30 

BO BTOpoM noJiyrO,IJ;HH 1986 r. BeJIHCL npo

$HJia.KTHQec.KHe pa6oTLI. 

HAyqHO-HCCJIE,IJ;OBATEJibCKHE P ABOTbl 

pacnpe.n;eneHH:H w 1 ; w 2 H a 0 , KOTOpLie OnH· 

CblBaJIHCL B TepMHHax HeHTpoHHbiX CHJIOBblX 

<I>YHKIUIH S
0

, S~12 , S~12 H napaMeTpOB no
TeHIU~aJILHoro pacceRHIDI R~, Rii2 , R'312 . 
Pa6oTa BbinOJIHRJiacL c QeJILIO H3yqeHHR o6Ha

p~eHHoro B JIHCZ, B 1983 r. CnHH-op6HTaJILHO

ro pacmenneHHR p-BOJIHOBOH HeHTpOHHOH CH

JIOBOH <I>YHKQHH. Pe3yJibTaTLI ,IJ;JIR CHJIOBLIX 

<I>YHKIU~H noKa3aHbi Ha pHc.1. HarJIR.n;Ho BH.n;HO 
CMei.UeHHe MaKCHMYMOB KpHBblX C nOJIHblM 

MOMeHTOM HeHTpoHa j = 1/2 OTHOCHTeJILHO 

KpHBLIX c j = 3/2 Ha fl. A= 12 ± 4. 3To-pacme

nneHHe RBJIReTCR pe3yJILTaTOM BJIIDIHHR CnHH· 

op6HTaJILHOrO B3aHMO,IJ;eHCTBIDI Ha HeHTpOH· 

HyiO CHJIOByiO $yHKQIUO B 06J):flCTH 3p-O,D;HO
llaCTHliHOrO pe30HaHCa. 
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Puc. ]. p-6011H08ble HeUTpoHHble CWZ08ble ifjyHKijUU 
ROep S f12 u s3~2 e 308UCUMOCTU or Maccoeozo 'IUC/Ia 
ROep A. JlyHKTUpHbze IIUHuu - noozoHKa IIOpeH14ee
CKUMU KpU8blMU 3KcnepuMeHTQ/IbHblX TO'IeK. 

.AH:anorHtn~oro noae,ZJ;eHHH cornacHo TeopHH 
CJie,ZJ;OBaJIO O:>KH,Zl;aTI> . H ,Zl;JI.fl pa,Zl;lfYCOB nOTeH
UHaJII>HOrO pacce.RHHH R712 H R;12 . llpoae
,ZJ;eHHJ>tii aHaJIH3 pe3yJIJ>TaTOB C npHBJieQeHHeM 
noJI.flpH3~HOHHI>IX ,Zl;aHHI>IX ,ZJ;eHCTBHTeJII>HO o6-
Hapy:>KHJI CnHH-op6HTaJII>HI>IH 3$cpeKT B nOTeH· 
UHaJII>HOM pacce.RHHH p-HempoHoB, noKa3aH
HI>IH Ha pHC.2 121. llonyqeHa TaK:>Ke HHcpOpMa-

Puc. 2. JlapaMerpbz R7 , R 712 u Rg~2 noreHI4UO/IbHOZO 
pacceRHUR p-eoiiHOebZX HeurpoHoe e ¢YHK/4UU A 
Cn/loWHble IIUHUU - pac'leT, UCno/lb3YIOU4UU IIOpeH-

14e8CKUe /IUHUU U3 OnUCQHUR st12 U S:12 · 

R~ 
0,4 

0.2 
•• + + 

I 
\fa.· •• 

or---~~~~--~~~~-L~ 

-0.2 

-0.4 

or-~~~~~~~~~~-L~ 

-0,2 

-0.4 

40 so 80 100 120 140 A 

UH.fl 0 KOppeJI.fiUH.RX HeHTpoHHI>IX WHpHH C p83· 

HI>IMH 3HaQeHH.fiMH CnHHa KaHana. 

Yr JIOBhlE KOPPEJIHUHH 
B p-BOJIHOBbiX PE30HAHCAX 

Hccne,ZJ;OBaHH.fl yrJIOBhiX Koppen.fiWIH 
B cneKTpax raMMa-nyqeif OT 3axBaTa HeiiTpOHOB 
B p-pe30HaHCax npoBe,ZJ;eHJ>I ,Zl;JI.fl H30TOnHI>IX MH· 
weHeii 11 1 Cd, 113Cd. H3yqaJIHCJ> 'Y·KBaHThi 
np.RMbiX nepexo,ZJ;OB c 3HeprHeH Eyo = 9,46 
H 9,04 M 3B cooTBeTCTBeHHo. Pa6oTa BhinOJIH.fl
nacJ> c u en1>10 nonyqeHHH cneKTpocKoiiHIIecKoH 
HHcpopM~H 0 napaMeTpax pe30HaHCOB, onpe
,ZJ;eJI.fiiOmHX 3$cpeKThi Hap!JweHHH npocTpaH
CTBeHHOH qeTHOCTH. )lji.fl 11Cd (pHc.3) np.R
MOH raMMa-nepexo,ZJ; C WHpHHOH r y 

0 
= ( 4,0 ± 

. ± 0,8) M3B npO.RBHJIC.fl TOJII>KO B pe30HaHCe 
4,53 3B, B KOTOpOM paHee 6hiJI Ha6JIIO,ZJ;eH 
3cpcpeKT HapyweHHH QeTHOCTH. B 113 Cd o6Ha
py:>KeH p-aoJIHOBOH pe30HaHC c E_p = 7,0 3B 
c napaMeTpaMH: gr n = 3-10-7 3B, r = (160 ± 
± 20) M3B H ry = (4,3 ± 0,9) M3B. Ha6JIIO-

o u 

,ZJ;eH 3HepreTHQeCKHH XO,Zl; aCHMMeTpHH B HCnyc-
KaHHH KBaHTOB Bnepe,Zl; H Ha3a,ZJ; no nyqKy HeH
TpoHOB (pHc.4). B 3KcnepHMeHTe c noJI.flpH3o
BaHHI>IMH pe30HaHCHbiMH HeHTpOHaMH B pe30· 
HaHce 7 3B o6Hapy:>KeHa neao-npaaa.R acHM
MeTpH.fl BhiXO,ZJ;a KBaHTOB c 3HeprHeii E1 0 
(pHc.5) / S/ • BeJIHQHHI>I sTHX "p-qeTHJ>Ix'' 3$-

• 
Puc. 3. CneKTpbZ no epeMeHu npo11era OIIR peaK14uu 
111Cd(n ,'Y) e ofinacru pe3oHOHCOe 6,95 u 4,53 3lJ. 
BHu3y - npu pezucrpa14uu "(-KeaHroe c By> 2,5 M3B, 
eeepxy - c By> 9,2 M3B. 

N 

100 'i5 

.~:_](J(_· -----
Ou,~~----~.~0------.~0------~~~0-----t~ 
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E Fl-H 

0,4 
113cd 

0,2 

0,0 I ' 1i I t I ,. I I 

-0,2 

-0,4 

5 6 E 

Puc. 4. AcUMMerpUR e = (N45o - N186o)/(N4s='+ 
+N180o} 6 peaK'f4UU 111Cd(n,oyJ 6 ofillacru p-pe:Jo
HaHca 7,0 3/J. 

PUc. 5. Deeo-npasllll QCIIMJIWJ'pwl ewxooa 'Y"K8iiHT06 
,..Kf4UU 111Cd(n, 'Y ) e o&lacru p-pe3oHaHca 7,0 3/J. 

En-n --------------------------

113Cd 

0,4 1- t 
0,2 t 

i t 
0 I t I 

6,5 7,0 I 7,5 E • 

cl>eKTOB 6JJH3I<H K paHee H3MepeHHbiM ,Il)IJI MH· 
weHH 117 sn. 

PACnPE~EnEHHE 3APHAA 
BHE:ATPOHE 

CornacHo cospeMeHHbiM TeopeTHt~eCI<HM 

npe.IICT8BJieHHJIM (MO,AeJI& MeWKOB B KX)l), 
HeA'rpOH - 3JieKTpH11ecKH He~hpan&HIUI, HO 
CJIO)l(HaJI COCTaBHaJI '18CTH~a - ,AOJI)I(eH 06Jia
,IVlT& OTJIH'IHbiM OT HYJIJI cpeAHHM KBa,ApaTH'I- . 
HbiM 3apJ~AOBbiM PaAHYCOM <r ~n >. H aAe)l(HbiX 
3KcnepHMeHTaJI&HbiX OUeHOK 3TOH BeJIH'IHHbl 
He 6biJio. C ~en&IO ee nonyqeHHJI B JIH<l> ocy
IUecTBJieHbl 3KcnepHMeHTbi no AHQlpaKUHOHHo
MY pacceJIHHIO HeHTpOHOB OT MOHOKpHCTaJIJia 
BOJibQ:lpaMa H no onpe,AeneHHIO 3HepreTH'Iec
xo:H 3aBHCHMOCTH nOJIHOrO HeHTpOHHOrO ceqe
HHJI BHCMyTa. B o6oHX 3KCnepHMeHTaX HCCJie
AOBaJI8C& ,Il)IHHa pacCeJIHHJI HeHTpOHa Ha :meK
TpOHe, 8ne. 

llOJIHOe ceqeHHe BHCMyTa H3MepJIJIOC& Me
TO,llOM speMeHH nponeTa Ha peaxTope HBP-30 
s HHTepsane 3HeprH:H 1 + 100 3B c o6pa3~aMH 

·)I(HAKoro H KpHCTaJIJIH'IecKoro BHCMYTa. ,llJIJI 
npe~3HOHHoro onpeneneHHJI 3HepreTHtlecxo:H 
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3aBHCHMOCTH Ce'leHHJI 6biJIH o6ecneqeHbl HIB· 
KOQlOHOBble YCJIOBHJI ( QlOH MeHee 1% HHTeH
CHBHOCTH nyqKa) . fuMepeHHoe Ce'lleHHe BHCMY· 
Ta npHBe,neHo aa pHc.6. no pe3yJI&TaTaM 
3KCnepHMeHTOB C BHCMYTOM H BOJI&QlpaM:OM 
nonyt~eHo 3Ha'let1He a ne = ( -1,59 ± 0,04) · 
·10 -l8 CM. Ha OCHOBaHHH 3Toii seJIH'IHHbi no
nyt~eH pe3yJibTaT AJIR cpe,AHeKBanpaTHt~ecxoro 
paAeyca pacnpeneneHHJI 3apRAa s He:HTpoHe: 
<r1~>1/2 = (-0,11 ± 0,02) QlM/41. 3HaK MH· 
HYC COOTBeTCTByeT OTpH~8TeJibHOMY 3Ha'leHHIO 

senH'IHHbi <r~n> .. :
2
(au-•r>• rAe a,= 

= 1,468·10-18 CM - 'IJieH <l>OJIAH, CBJI38HHblii 
C IHOMaJI&HbiM MarHHTHbiM MOMeHTOM 
HeATpoHa. 

BbmOJIHeH TeopeTH'IecKHii pacqeT pacnpe
AeJieHHJI 38pJIA8 HeA'rpoHa B MO,neJIH KH~HO· 
ro Mewxa CBM. Ero pe3yJI&TaT <r 

1
: > ;::p. = 

= -0,28 QlM /6/ 06'hJICHJieT OTpH~TeJI&Hblii 
3HaK cpe,nHeKBa,ApaTH'IecKoro pa,AHyca s cseTe 
COBpeMeHHbiX npe,nCTaBJieHHi 0 CTpoeHHH HY· 
KJIOHa. ~~~ npoToHa pact~eTHoe 3Hat~eHHe 
<r:>112 = + (0,75 + 0,55) QlM. 

(n,p) -PEAKUH.fl 
HAPAAHOAKTHBH~XMHWEH.fiX 

1. PaAHOaKTHBHbie MH.weHH no3BOJIJIIOT 
npOBO,llHTb H3MepeHHJI HeHTpOHHbiX ceqeHHH Ha 
HeHTpoHone<PH~THbiX J~Apax. B 1986 r. Ha pe
axTope HBP-30 s 6ycTepHOM pe:>~G~Me Bbmon
HeHo nepsoe H3MepeHHe 3HepreTH'IecKoii 3aBH
CHMOCTH ceqeHHJI peaKUHH 7Be(n, p) 7Li. lle
pHOA nonypacna,Aa 6epHJIJIHR-7 cocTaBJIJieT 
53 AHJI. MHweH& aKTHBHOCT&IO 2J·108Bx npH
roTOBJIJIJiac& H3 Be~ TOJIIUHHOii 50 MKM Ha 

Puc. 6. llo.trHOe HeurpoHHoe celleHUe 6UCMyTa utot 
. 6 3Q6UCUMOCTU OT 3Hepeuu HeUTpOH06 E. qepHWe 
TOIIKU - OHJ/H, ceer.trble- FapxuHZCKllll .na6oparopUR 
(t/JPF). Kpu6ble 1 u 2- paclleTHble O/UI deyx 3HalleHuu 
n011.11pU3YeMOCTU HeUTpoHa npu ane = -1,6-J0-18 CM. 

15 t ot ,~o~--.---,-,.--.-...rTTT-,__...---.-.-.-.-r.,-l 
9.300 

9.200 

10 100 E, 3B 

• 



(5,6 

Puc. 7. CelleHue peaKijUU Be(n, p) Li e 3aeucUMocru or 3Hepzuu HeurpoHoe E . J1uHWI- 3aKoH Jjv. 

no,IJ.JIO)I(Ke H3 nascaHa H noMemanaci> B HOHH-
38UHOHHYIO KaMepy c ABYMH ceTKaMH. H3Me
peHHoe Tennosoe ceqeHHe peaKUHH a np = 
= (5 ± 1)·104 6 cornacyeTCH c H3BeCTHI>IMH 
,naHHbiMH. 3aBHCHMOCTh ceqeHHR OT 3HeprHH 
HeHTpOHOB noKa3aHa Ha pHc.7 161 . B ,nHana-
30He ,no 400 3B, paCCMOTpeHHOM B 3TOH pa-
6oTe, ceqeHHe cnenyeT 3aKoHy 1/v. B o6na
CTH 140 + 200 3B npOHBHJIOCb JIOKaJibHOe OT
KJIOHeHHe, Ype6yromee nani>Heiirnero H3yqeHHR 
B CBH3H C B03MO)I(HblM y3KHM pe30HaHCOM. 

2. Co3,naHI>I H npHMeHeHbl B 3KcnepHMeHTax 
HOHH3~0HHaR KaMepa C ,nByMR CeTKaMH 
H COOTBeTCTBYJOlllHe 3JieKTpoHHbie TpaKTbl Ha 
MarnHHe 3BM CM-3. Pa3pa6oTaHa MeTo,nHKa 
npOBe,neHHH H o6pa60TKH MHOrOMepHbiX H3Me
peHHH. MeTo,nHKa no3BOJIHeT pa3,neJIRTb B ycno
BHHx nnoxoro 3HepreTHqecKoro pa3perneHHR 
HH3K03HepreT~eCKHe 3apfl)l(eHHbie qaCTH~bl 

(npoTOHI>I, TpHTOHbi, a-qacTH~hi). HanHCaHbi 

Puc. B. CneKrp 'Y-Ilylleu u3 peaK1.4uu 178Hf(n , 'Y) Ha 
TeTI/lOBblX HeUTpoHax. 

3350 3450 

nporpaMMbi o6pa6oTKH cneKTpos Ha 3BM 
PDP-11/70 171 

r AMM A-P ACllA.D; 
KOMllAYH.IJ:-COCTO.RHAA 

1. B xone CHCTeMaT~ecKHX Hccnenosa.HHH 
ABYXKBaHTOBhix KacKanos, so36Y'K)l:aeMhiX 
npH 3axBaTe TenJIOBbiX HeifrpOHOB, H3yqeH 
raMMa-pacnm B036Y'K)l:eHHbiX COCTOHHHH R,npa
npo,nyKTa 1 Hf. Pa6oTa BhmonHeHa c noMo
lllbJO cneKTpOMeTpa cyMM aMnnHTy,n cosna,naiO
lllHX HMnyJibCOB. raMMa-raMMa-cosna,neHHR 
perHCTpHpOBaJIHCb repMaHHeBbiMH ,neTeKTOpa
MH o6'beMOM 100 + 140 CM3 C noporOM perHCT
p~H 520 K3B H pa3perneHHeM 3,5 K3B (no 
JIHHHH 6° Co) . llpHMep cneKTpa cyMM aMnJIH-

Puc. 9. PacnpeoeneHue UHTeHCUBHOCTU oeyxKeaHTOBblX 
KacKaooe c cyMMapHou 3Hepzueu 5725 K3B e peaK1.4uu 
178 c Ht(n, r). au¢pbl - 3Hepzuu KttCKQOHblX K6QHT06 
e K3B. 
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TYA coan~a!OI.QHX HMnyn~ocoa AaH aa pHc.S. Ha 
pHC.9 nOKa3aHO pacnpe,lleJieHHe HHTeHCHBHOCTH 
ABYXKBaHTOBhiX KaCK~oa a OAHOM H3 nHKOB 
pHc.8 C cyMMapHOH 3HeprHeH 5725 K3B . QH<t>· 
paMH o6o3HaqeHhl 3HeprHH HaHOOJiee HHTeH· 
CHBHhiX JIHHHH B 5 KaC~ax. llOJIHOe KOJIH
qecmo H3MepeHHhiX ABYXKBaHTOBhiX Kac~oa 
lJ,TIII 179 Hf COCTaBHJIO 236. B HHTepaane 3Hep
rHH ao36~eHHR 2217 + 3410 K3B onpe,lleJie
HO nOJIO:lKeHHe 29 HOBhlX ypoBHeH. llpH aHaJIH· 
3e HHTeHCHBHOCTeH raMMa-nepeXO,llOB B KaCKa· 
,llax 06Hapy:lKeHO OTKJIOHeHHe OT CTaTHCT~ec
KOH MOAeJIH raMMa-pacn~a/8/. 

2. HcCJieAOBaHhi p~~OHHhie CHJIOBhie 
Q:lyaKUHH pe,llK03eMeJibHhiX ll,llep (8 J ), COOT· 
BeTCTBYIOI.QHe nepBHqahiM raMMa-ItepeXO,llaM 
H3 HeHTpOHHhlX pe30HaHCOB Ha HH3KOJie)l(ai.QHe 
ypoBHH ll,llpa. BoJibWHHCTBo HCXOAHbiX 3Kcne
pHMeHTaJibHhiX AaHHhiX nonyqeao Ha peaKTope 
HBP-30. HcnoJib30BaHhi Tal()l(e pe3yJibTaThi 
ApyrHX aaTopoa, nepeaopMHpOBaHHhie c noMo
l.QbiO ,llOnOJIHHTeJibHhiX H3MepeHHH a6COJIIOTHhiX 
HHTeHCHBHOCTeH HeKOTOphlX Bbi6paHHhlX nepe
XO,llOB. lloJiyqeHbi CJie,llyroi.QHe pe3yJibTaTbi 
a e,ll.l0-7M3B-3: s3.,.8 ( 148Sm) = 0,47±0,12, 
S 3 ... 4 ( 148Sm) = 0,43 ± 0,10 191 , s3 ( 

178 Lu) = 
= 1,3 ± 0,4, 8 4 ( 178 Lu) = 1,6 ± 0,611o l . ,lJ;aH
Hhie AJI1I 174yb 1111 npe,llcTaaJieHhi a rpa<t>H
qecKOM BH,lle Ha pHc.10 Mil nepeXO,llOB Ha KOH· 
KpeTHhie ypoBHH nocne ycpe,llHeHHII no aeii
TpOHHhiM pe3oHaHcaM. KpHBhie aa pHCYH·Ke 
COOTBeTCTBYIOT pacqeTaM no MO,lleJIH A KceJIII -
BpHHKa. 3awTpHXOBaHHhle nonochi o6o3aaqa
IOT CTaH,llapTHbie npe,lleJihi Q:lJIYKTYauHH llopTe
pa - ToMaca. BLmonHeH aHaJIH3 nonyqeHHhiX 

Puc. 10. Paoua14uoHH&le cu.noe&ze ¢YHK14UU nepeullHblX 
'"tnepexoooe 0/lJl OTOe.tlbHblX HU3KO/leJICQIJ4UX COCTOJl· 
Huu 110pa 174Yb; no ocu a6c14ucc- 3Hep2Uil '"tllYileu. 
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pe3yJihTaTOB B paMKax MO,lleJIH rHraHTCKOrO 
,llHnOJibHOrO pe30HaHCa. 

.n;EJIEHHE R,ll;EP 

113MepeHhi MHO:lKeCTBeHHOCTh H nOJIHall 
3HeprHR raMMa-H3JiyqeHHR npH AeJieHHH U-235 
pe30HaHCHhiMH HeHTpOHaMH C 3HeprHeH 0,7 + 
+ 36 3B. HcnOJib30Banac~o MeTOAHKa MHoroMep
aoro aHaJIH3a co cneKTpOMeTpOM no BpeMeHH 
nponeTa aa HBP-30 c HH:lKeKTopoM. KaMepa 
AeJieHHII c 10 r ypaHa (90% U-235) H Ge(Li)
AeTeKTop 06'beMOM 30 CM 3 pa60TaJIH B pe)l(HMe 
COBn~eHHH. llOMHMO CTaH,llapTHhiX HHTerpaJih· 
HhlX xapaKTepHCTHK raMMa·H3JiyqeHH11 npH ,lle
JieHHH H3yqaJIOCb pa3JIHqHe B cpe,llHeH 3HeprHH 
KBaHTOB Mil pe30HaHCOB CO CnHHaMH 3- H 4-. 
~e3yJibTaT COCTaBHJI aey = (16 ± 10) K3B npH 
Ey = (760 ± 10) K3B, qTo yKa3biBaeT Ha Ma
JIOCTb B03MO:lKHOrO CnHHOBOrO 3Q:lct>eKTa /12/. 

Y JibTP AXOJIO,lJ;HblE 
HERTPOHbl (YXH) 

1. OcYI.QeCTBJieH nepahiH 3KcnepHMeHT no 
H3MepeHHIO 3apll,lla HeHTpOHa q n C nOMOI.QbiO 
YXH 1131• Pa6oTa npoaoAHJiaCb coaMeCTHO 
c HRHR3 BonrapcKOH AK~eMHH aayK 
H JIHR<I» AH CCCP HM.B.ll.KoacTaHTHHoaa. 
HcnoJib30BaH MeTOA H3MepeHH11 OTKJIOHeHHR 
nyqKa HeHTpOHOB (npH qn :/:. 0) B 3JieKTpHqec
KOM none, peaJIH30BaHHhiH Ha C03,llaHHOH 

Puc. 11. 06U4UU euo YCTQH0.8 KU 0/lJl onpeoe.tZeHUJl 3Q· 
p11oa HeurpoHa: 1) exoo e KaMepy; 2) Kopnyc KaMe
p&z; 3) 8blCOK080/lbTHble 3./leKTpoObl; 4) ijU/JUHOpU
IleCKOe 3epKatlO,' 5) 8blXOOHQJl peWeTKa; 6) 8blX00. 
HOU HeUrpOH0800; 7) oeTeKTOp. 

~/J/ c 

~T; 

• 



Nz 
HeHTp. 

c 
t50 

100 

3 X,MM 

Puc. 12. 3a8ucw.wcn c11era YXH oT CMe!J4eHUJI 8blxo0-
HOU peweTKu 8 ycTaH08Ke no U3MepeHwo 3apJu)a 
HeUrpoHa. 

s 

B JIHcJ> YCTaHOBKe (pHc.ll) C $<>KyCHpOBKOH 
nyqKa Ha BbiXOAHOH I.QeJieBOH peweTKe • .[lml 
nOBbiWeHIDI qysCTBHTeJibHOCTH YCTaHOBKH 6biJI •S 
DpHMeHeH AH<t><t>epe~aJIJ.HbiH MeTOA H3Mepe-
HHH co cMei.QeHHeM H306paJ~CeHHR no oc:u x. Ha 
pHc.12 noKa3aHa KpHBaR C'leTa HeHTpoHOB B 3a· 
BHCHMOCTH OT CMei.QeHIDI peweTKH no OCH X, 
CJIY:>KHBWaR AJI.fl Bbi6opa pa6oqeH: ToqKH. Oc-
HOBHOH napaMeTp ycTaHOBKH - cpeAHHH KBaA· 
paT BpeMeH;H npe6biBaHH.fl HeHTpoHa B KaMepe 
- onpe.D;eneH paBHbiM (0,12 ± 0,02) c2. 3HaK 
3JieKTpH'IecKOrO nOJI.fl HaDp.IDKeHHOCTblO 
10 KB/cM qepeAOBaJIC.fl KllJICAbie 50 c. qyacTBH· 
TeJIJ.HOCTit YCTaHOBKH Ha nyqKe peaKTOpa 
BBPM cocTaaHJia 9-10-20 q

8
/cyTKH. B nepaoH: 

cepHH H3MepeHHH nonyqea pe3yJI&TaT qn = 
= (0,4 ± 0,7)·10-19 q 8. 3To - ycpe.D;aeaaoe 
3HaqeHHe AaHHbiX OTAeJI&HbiX cepHH AJIHTeJIJ.· 
HOCTJ.IO 105 C, nOKa3aHHbiX. Ha pHc.13. 

Puc. 13. Pe3yllbTanz onpeoetZeHWI 3ap.11oa HeurpoHa, 
nonylleHHble 8 oTOe/lbHbiX cepWIX U3MepeHuu onuTenb
HOCTbiO 10 5 C KflJICO(lJI. 

Puc. 14. Ko'JrfirfiuijueHT noZIIOIJ4eHUJI YXH 8 3Q8UCUMOCTU OT ce11eHUJ1 noZIIO!J4eHUJI 8 6e3pa3MepHblX eouHu14ax: 
a) nO/IOJfCUTe/lbH(lJI 0/IUHQ paCCeJIHUJI, 6) OTpUijQTetlbH(lJI 0/IUHQ paCCeJIHUJI. 

R 

AI 
0.4 

0 

Gd 

2 3 

a) 

-t· 0,845 
z 

~.,, v . z 

R 
6) 

0,4 1ssGd v. v. :-0.6 
0.2 v 

YR. •. ,, v. . 
0,8 

0.& 
1ssGd 
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2. llpo.D;OJI:>KeHbi 3KCnepHMeHTbl Ha KaHane 

YXH peaKTopa :HBP-2 , npoBO.D;HMhie c uenhiO 

H3ytleHIDI 3aBHCHMOCTH K03cpqmt:(HeHTa OTpa:>Ke

HIDI YXH OT ceqeHHH norJiol.t:(eHHH. HaMepH

JIOCh OTpa:>KeHHe OT CHJibHOllOrJIOI.t:(aiOI.t:(HX 06-

pa3UOB Gd H G~ 0 / 14/ Ha OCHOBe ecTeCTBeH

Horo ra.D;OJIHHHH H ra.D;OJIHHHH-155, o6na.D;as

WHX pa3HbiMH 3HaKaMH .D;JIHHbl pacceHHHH 

HeJ.i:TpoHOB. CpasHeHHe npoBO.D;HJIOCh c He

norJIOI.t:(aiOI.t:(HMH o6paat:(aMH Ba.Ha.D;HH, aJIIOMH

HHH H .D;p. 3KcnepHMeHTaJibHbie pe3yJibTaTbl 

noKaaa.Hhi Ha pHc.14a,6 . .AJIH o6paauos 
155 Gd 

H V C OTpHUaTeJibHOH AJIHHOH pacceHHHH BJIHH

HHe MHHMOH AJIHHhi pacceHHHH ( onpe,n;eJIHeMo:H 

BeJIHliHHOH ceqeHIDI norJIOI.t:(eHHH) Ha K03cpcpH

t:(HeHT OTpa:>KeHHH R Bbi,D;eJieHO B HBHOM BH,D;e : 
155 R( Gd) = 0 ,51 ± 0,05, R(V) = 0,03 ± 0,02. 

llOKa3aHO, liTO 3KCnepHMeHTaJibHbie peayJibTa

Tbl COOTBeTCTBYIOT npe,D;CKa3aHHHM TeOpHH, 

HCllOJib3YIOI.t:(eH npe,D;CTaBJieHHH 0 KOMllJieKC

HOM llOKa3aTeJie npeJIOMJieHHH. 

3. AKTHBat:(HOHHhiM MeTOAOM H3MepeH K0-

3<l><PHUHeHT nornol.t:(eHIDI ynhTpaxoJIOAHhix He:H

TpOHOB J.1. .D;JIH Me,D;H. 06pa3t:(bl npHrOTOBJIH

JIHCb llYTeM TepMHtleCKOrO HanbiJieHHH B Ba

KyyMe CJioes Me.D;H Ha cTeKJio MapKH FLOAT. 

06pa3t:(bl 06JiyllaJIHCb Ha CTat:(HOHapHOM peaK

TOpe B noToKe YXH, cneKTp KOTOphiX H3Me

pHJicH Cnet:(HaJibHO C llOMOI.t:(biO BpeMHnpOJieT

HOrO cneKTpoMeTPa. PeayJihTaThi AJIH p. B aasH

CHMOCTH OT TOJII.t:(HHbl CJIOH Me,D;H llOKa3aHbl Ha 

pHc.15. CnnolllHbie KpHBhie Ha pHCYHKe- pac

tleT AJIH Me,D;H, llOKpbiTOH nJieHKOH OKHCH pa3-

JIHliHOH TOJII.t:(HHbl. 06bfiiHaH TOJII.t:(HHa OKHCHOH 

nneHKH, cornacHo JIHTepaTypHbiM ,n;aHHhiM, 

-15 A. BHAHO, liTO 3KcnepHMeHTaJihHbie pe

aynhTaThi cornaCYJOTCH B npe,u;enax 30% c oueH

KaMH no TeopHH oTpa:>KeHHH YXH / 15/ . 

Puc. 15. 3KcnepUMeHTflllbHble (TO'IKU) U paC'IeTHble 

(Kpuebze) K03fPfPUijueHTbl noZAOU4eHUR YXH crzoeM 

MeOU 8 308UCUMOCTU OT e20 TO.IliJ.4UHbl. 

2 

500 1ooo diAl 

MAnOYr ROBOEPACCEHHHE 

HE:ffi'PO HOB 

1 . H ccne,u;osa.Ha Me::>KMoneKyJIHpHaH HH

TepcpepeHUHH B nonypaa6asneHHhiX 6eccone

BhiX paCTBOpax llOJIHMeTaKpHJIOBOH KHCJIOTbl. 

3KcnepHMeHT npoBO,D;HJICH Ha cneKTpoMeTpe 

Manoyrn osoro pacceHHHH He:HTpoHoB Ha HEP-2 

cosMeCTHo c HHCTHTYTOM MaKpoMoJieKyJIHp

Ho:H XHM HH (qCCP) • PaCTBOpbl o6pa3UOB ro

TOBHJIH B D 20 H He:HTpanH3oBanH c noMOI.t:(biO 

Na+on. llonyt~eHHhie 3KcnepHMeHTaJihHhie pe
aynhTaTh i 1181 npoa.HaJIH3HpoBallhi c yt~eTOM 
KOppeJIHUHH B llOJIO:>KeHIDIX MOJieKyJI, liTO 

ll03BOJIHJIO H3YliHTb pacnpe,n;eneHHe Me:>KMOJie

KYJIHpHbiX paccroHHHH. Pe3yJihTaThi CBHAeTeJih

CTBYIOT B ll0Jih3Y npe,n;CTaBJieHIDI 0 KOppenH

t:(HOHHOH llOJIOCTH. 0HH llOKa3aHhl Ha pHc.16 

' B BH,D;e 3~HCHMOCTH pa.D;eyca TaKOH llOJIOCTH 

OT CTeneHH HeHTpanH3at:(HH a H 06'bHCHHIOTCH 

B CJie,D;YJOI.t:(eH MOAeJIH: CBepHYThie KJiy6KaMH 

MOJieKyJIHpHbie t:(enH B paCTBope HOHH3YJOT

cH, H llOHBHBillHeCH 3apH.D;bl Ha t:(enHX npH 

a < 0,1 OTTaJIKHBaiOT " qy:>KHe" MaKpoMOJieKY

Jihl. C poCTOM HeHTpaJIH3at:(HH 3apH.D;OB MOJie

KYJihl p a36yXaiOT, Kny6xH nepeKphiBaiOTCH, 

npoHHKaiOT ,u;pyr B ,u;pyra /17 / . 

v;v, 

Puc. 16. 3aeuCUMOCTb paauyca KOppetr.RijUOHHOU 

no.nocro M aKpoMo.neKy.nbl R0 oT cTeneHu HeuTpMU3a-

14UU pacm opa no.nUMeTaKpU!l080U KUCflOTbl . V /V 1 -

OTHOWeHUe fPOKTU'IeCK020 06oeMQ MaKpoMO.IleKy.llbl 

K HOMUHM bHOMy. 

2 . l13 yllaJIHCb CHCTeMbi JIHnH,ll; - BO,D;a, HB

JIHIOI.t:(HecH npHMepoM MeM6pa.HHbiX CHCTeM 

B 6Hon6r HH. fu xapaKTepHhie cso:Hcrsa - rH

,u;paTauHH H Ha6yXa.HHe BJIIDIIOT Ha HX cpa30BOe 

COCTOHHH e H B3aHMO,D;eHCTBHe C ,n;pyrHMH CHCTe

MaMH, HanpHMep c nexapcTBaMH. Cso:HcTsa 

MeM6pa.H MO)l(HO MeHHTb C llOMOI.t:(biO ,D;06aBOK. 

3TO 6hiJIO npe,n;MeTOM HCCJie,D;OBa.HIDI B 3KCne-
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pHMeHTe no MaJIOyrJIOBOMY paCCeRH:mo HeHrpo
HOB Ha JIH~HOH cPpa~HH .fUf'IHOro :>KeJITKa 
PL. Pa6oTa BhinOJIHeHa coaMeCTHo c YHHBepcH
TeTOM HM.K.MapKca (JleHI'InHr, r,UP). B co
CTaB o6pa3UOB BBO,D;HJIHCb aMcPHcPHJibHbie ,D;0-
6aBKH E0-9 H P AE 6 B wHpoKoM .n;Hana3oHe 
KOHUeHTp~ BO,D;bl. 06Hapy:>~<eHo, 'liTO ,D;0-
6aBKH OKa3aJIH CyiUeCTBeHHOe BJIIDIHHe Ha 
rH.n;paTaQHOHHYffi cnoco6HOCTb, BeJI~HHyMaK
CHMaJibHOrO Ha6yXaHIDI H Ha TOJIIUHHY JIH~
Horo 6HCJIO.fl I 18/ . 

.UH<l>P AKI.liDI HEATPOHOB 

1. HallaTo H3ylleHHe cTpyKTypHoH opraHH-
3auHH CHCTeM JIH~- BO,D;a 'MeTO,D;OM ,D;HcPpaK
UHH HeHrpoHOB no BpeMeHH npOJieTa. JlHcl>paK
UHOHHhie 3KcnepHMeHThi .n;ruoT npHMoe .n;oKa3a
TeJibCTBO cymecTBOBaHHH 6HCJIOHHOH CTPYKTY
pbi H ee napaMe-rpbi. Ha pHc.17 .n;aH npHMep .n;H
<Ppa~HH Ha yrneao.n;opo.n;Hhix uen.RX .RHIIHoro 
JieUHTHHa, HaxO,D;.JIIUHXC.fl B :>KH,D;KOKpHCTaJIJIH
qecKOM cocTo.RHHH. Ilpo.RBHJIHCb y3KHe pe<I>
JieKChi, xapaKTepHbie .n;JI.fl ynop.R,D;OIIeHHbiX cPa3. 

YCTaHOBJieHo H Hccne.n;oaaHo o6pa3oBaHHe 
MYJibTHJiaMeJIJI.RpHbiX crpyKTyp /19/ n o.n; BJIHH
HHeM cneUHaJibHbiX .n;o6aBOK. 

• 

7500 

6000 

T= 18°C, '1'=20%H2 
28 = 900 

d2 =2,1A 

o~~~--~--~--~~ 
2 3 4 5 dtAl 

Puc. 17. J1u¢paKZ4UR Ha yz11eeoOHblX ijenRx JlU'lHOZo 
lleijUTUHQ. 

2. Ha HBP-2 HaqaTo H3ylleHHe .n;Hcl>paKUHH 
HeH'rpoHOB Ha o6pa3uax no.n; .n;aaneHHeM. Hc
cne.n;o:sanHCb TBep.n;oKpHCTaJIJI~ecKHe <Pa3hi 
BpH.n;:>KMeHa B CC14 : <Pa3a I npH 1 < P < 3 K6ap, 
<Pa3a II npH 3 < P < 7 K6ap H <Pa3a III npH 
P > 7 K6ap. B <Pa3e II MoryT o6pa30BhiBaTbC.fl 
KPYnHbie MOHOKpHCTaJIJihi MoJieKyJI.RpHoro ae
mecTBa - npouecc, noKa He H3ylleHHhiH. 3Kcne-
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cct 4 
P = 5,8 K5ap 
T = 293K 

Puc. 18. Jlu¢paKf4UOHHblu nuK or o6pa3f4a CC14 noo 
008/leHUeM p = 5,8 K6ap. 

pHMeHT BbinOJIH.JIJIC.fl C o6~a3UaMH B KaMepe 
,D;aBJieHIDI C WHpOKOH (120 ) ropH30HTaJibHOH 
IUeJibiO, n03BOJIHBWeH KOHTpOJIHpOBaTb CO
CTO.fiHHe o6pa3ua. .UH<PpaKUH~HHbie cneKTpbi 
perHCTpHpOBaJIHCb no BpeMeHH npOJieTa B ,D;Ha
na30He A= 1 + 10 A ,n;JI.R yrnoa pacce.RHH.fl 
25 + 80 ° C nOMOIUbiO n03HUHOHHo-llyBCTBH
TeJibHOrO ,D;eTeKTopa. fipHMep .D;HcPpaKUHOHHO
ro IIHKa oT CCI B <Pa3e II noKa3aH Ha pHc.18. 
CKaHHpoBaHHe no .n;JIHHe BOJIHbi A H yrny pac
ce.RHHH 28 npoae.n;eHo 6e3 nepeMeiUeHWI o6-
pa3ua H .n;e-reKTopa. B 3KcnepHMeHTe Ha6JIIO.n;e
Ho B03HHKHOBeHHe Kpyrmo6JIO"IIHOrO MOHO
KpHCTaJIJia H noHBJieHHe TeKcTyphi /20/ . Pa6oTa 
BbinOJIHeHa COBMecTHO C lfHCTHryTOM cPH3HKH 
BbiCOKHX ,D;aBJieHHH HM.JI.B.BepeiUarHHa 
AH CCCP (TpoHUK) H HT3<l> (MocKBa). 

3. 3aaepweHo HeH'rpoHorpa<P~ecKoe HC
cne.n;oBaHHe cynepHoHimro <Pa3oaoro nepexo.n;a 
B rH.n;po- H .n;eH'repoceneHaTax ue3HH. B pa6oTe, 
BhinOJIH.fiBWeifc.R Ha HBP-2, y~~acTBOBaJIH Moc
KOBCKHH XHMHKO-TeXHOJIOrHIIecKHH HHCTHTYT 
HM.,U.lf.MeH.n;eJieeaa H lfHCTHTYT KpHCTaJIJio
rpaci>HH AH CCCP HM.A.B.lliy6HHKOBa. IIpoae
.n;eHo yTotiHeHHe nOJIO:>KeHHH aTOMOB BO,D;Opo,n;a 
B KpHCTaJIJie CsHS04 

1211 • YcTaHOBJieH p.RA 
3aKOHOMepHOCTeH cPa30BbiX nepeXO,D;OB /22/ . 

4. MeTo,n;oM .n;Hcl>paKUHH HeH'rpoHoB no 
apeMeHH nponeTa npoae.n;eHhi TeKcrypHbie H3-
MepeHHH reonor~ecKHX o6pa3UOB (Kaapue
BOH llaCTH caKCOHCKoro rpaHYJIHTa). Pe3yJib
TaThi npe.n;cTrumeHhi a BH.n;e noJIIOCHhiX .n;Ha
rpaMM~ 06HapY:>KeHHaR TeKCTypa OTHOCHTeJibHO 
CJia6aR12SI. 

KHHETHKA 

Ha HMnyJibCHOM peaKTope HBP-2 MeTo.n;oM 
.D;HcPpaKUHH HeHTpoHOB npoBe,D;eHO H3ylleHHe 
KHHeTHKH peaKUHH rH,D;paTauHH (TBep,n;eHH.R) 
KoMnoHeHTa ueMeHTa Ca3 Al 20 6 c peKop.n;HbiM 



BpeMeHHbiM pa3peWeHHeM: ,D;H<l>pa:KTOrpaMMbl 
CHHMaJIHCb nocne.n;oBaTeJibHO :KIDK,U.bie 10 c. 
B 6onee paHHHX pa6oTax 3:Kcno3~HR He 6LIBa
na MeHbweii 5 MHH. B pea:KqHH o6HapY'fCeHLI Ho
Bbie oco6eHHoCTH.Ha pHc.19 npe,n;cTasneHa Bpe
MeHHaR 3aBHCHMOCTb HHTeHCHBHOCTH pE$ne:Kca 

Puc. ]9. 3aeUCUMOCTb OT BpeMeHU OUfPpOKijUOHHOZO 

nuKa (211) KOHe'IHOU fP03bl TpUKQ/lbijUUaniO.MUHQTQ 

npu OTeepOeHUU ijeMeHTa. 

(211), npHHa.n;ne*amero CTa6HJihHOH rH.n;paT
HOH <l>a3e Ca 8Al2 0 8• 602 0. BH.n;Ho, "liTo KoHeq
HaR CTpy:KTypa B03HH:KaeT C:Kaq:Ko06pa3HO 
nocne He:KoToporo naTeHTHoro nepHo,n;a 
(5 MHH) H conpoBO)I(,D;aeTCH OCQH111IHPYIOiqHMH 
H3MeHeHHRMH ,D;H<l>pa:KqHOHHOrO cne:KTpa, 
BnJIOTb ,D;O :KOHQa 3:KCnepHMeHTOB (8 q). 06Ha
py)l(eHbl npoMe*YTOq}{bie MeTacTa6HJibHbie 
KpHCTaJIJIHqecKHe COCTOHHIDI pearHpyro~eH 

CMeCH 1241 . 

)J;lfHAMHKA 
KOH,D;EHCHPOBAHHbiX CPE,!J; 

1. Heynpyroe pacceHHHe Me,D;JieHHhiX Hem
poHOB HBJIHeTCH 3$<l>e:KTHBHbiM MeTO,D;OM HC
CJie,D;OBaHIDI ,D;HHaMHKH MeTaJIJIOB C npHMecHMH 
Bo,n;opo,n;a. KaK H3Becrno, BBe,n;eHHe Bo.n;opo,n;a 
B Ta:KHe MeTaJI1Ibl, Ka:K THTaH, npeBbiWaeT TeM
neparypy nepexo,n;a c cBepxnpoBo.n;n~ee co
CTOHHHe. O.n;HaKo HH<l>opM~ o <l>oHOHHbiX 
cneKTpax CBepxnpoBO.n;H~ <l>a3 rH,D;pH.n;a TH
TaHa OTCyTCTBOBaJia. B 1986 r. B COBMeCTHOH 
pa6oTe C 11HCTHryTOM <l>H3H:KH TBep,n;oro TeJia 
AH CCCP ocy~ecTBneHbi 3:KcnepHMeHTbi no 
HeynpyroMy pacceHHHIO Ha cne:KTpoMeTpe 
o6paTHoii reoMeTpHH K,D;COr-M c o6pa3QaMH 
TiH o, 71 pa31I~HOH <l>a30BOH MO,D;H<l>H:KaQHH. 
I13MepeHHR npOBO,D;HJIHCb npH a30THbiX TeMne
parypaX. 06Hapy*eHo, "liTO cneKTp Kone6aaHii 
Bo,n;opo,n;a B €-<l>a3e, o6na,n;aro~eii BbiCo:KoH 
(T k = 4,2 K) TeMnepaTypoii cBepxnpoBo.n;H~e
ro nepexo.n;a, HHoii, t~eM B 5 -<l>a3e (Tk < 2 K) . 

llH:K C 3HeprHeH w 1 = 75 M3B Ha pHC.20 (~.<pH
BaR 1 ) o6yC1IOB1IeH :KOne6aHHRMH aTOMOB 
B o:KTa3,n;pHqec:KHX no3~. Oa oTcyTcTByeT 
B 6 -<l>a3e (:KpHBaR 2) /25/ . llo.n;o6Hbie 
HCCJie,D;OBaHIDI 6y,n;yT CllOC06CTBOBaTb BbiHCHe
HHIO npHpO,D;bl CBepxnpoBO,D;HMOCTH B rH,D;pH,D;ax 
MeTaJI1IOB. 

BOO 400 200 

1WJ 
Ti.Han 

800 
T -40K 

roJ 

400 

- cu, M3B 
100 60 40 

180 200 220 
N><64 MC 

Puc. 20. CneKTpbl Heynpyzozo paCCeJIHUR HeUTpoHOB 

Ha €- u 5-¢ a3ax TiH 0 , 71. • 

l13yt{aJIHCb Ta:K)I(e CnJiaBbl THTaHa C :KHCJio
po,n;oM, HaCbiWeHHbie BO,D;OpO,D;OM 6e3 o6pa30-
BaHIDI rH.n;pH.n;HbiX <l>a3. llonyqeHbi H npoaaanH-
3HpoBaHhi Xapa:KTepHCTH:KH :KOJie6aTeJibHOrO 
cne:KTpa BO,D;Opo,D;a B Ta:KHX TBep,D;LIX paCTBQ
pax. Pa6oTa npOBO,D;H1IaCb COBMeCTHO C C%>311 
(06HHHC:K) H <l>H11HaJIOM Cl>H3H:KQ-XHMHqec:Koro 
HHCTHTyTa HM.JI.H.KapnoBa (06HHHC:K) /28/ , 

2. flo nporpaMMe HCCJie,D;OBaHHH ,D;HHaMH:KH 
peWeTKH H <l>a30BbiX nepeXO,D;OB B MOJie:KyJIHp
HbiX :KpHCTannax H3MepeHbi cne:KTpbi aeynpy
roro pacceHHHR HeHTpoHOB H ,D;H<l>pa:KQHR Ha 
o6pa3Qax 4,4-.n;H<l>Top.n;H<l>eHHJia npH TeMnepa
Typax B .n;Hana3oHe 44 + 120 K. llpoBe,n;eHbi 
pacqeTbi nnoTHOCTH <l>oHOHHbiX cocToHHHH 
H CpaBHeHHe C pe3y11bTaTaMH H3MepeHHH Te
nnoeM:KOCTH H peHTreHOBC:KHMH ,D;aHHbiMH.C,n;e-
1IaH BbiBO,D; 06 OTCyTCTBHH B HCCJie,D;OBaHHOM 
Be~eCTBe aecopa3Mepaoro <l>a3oBoro nepexo
,n;a, npoHBHBWerocH paaee B H30CTpy:KrypHOM 
:KpHCTanne .n;H<l>eHHJia /271 . Pa6oTa HBH1IaCb 
COBMeCTHbiM HCC1Ie,D;OBaHHeM C 11HCTHTYTOM 
H,D;epHOH <l>H3H:KH (Kpa:KOB, llHP) H Cl>H3H:KO
TeXH~eC:KHM HHCTHTYTOM HH3:KHX TeMneparyp 
AH YCCP (Xapb:KOB) • 
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1. CoaMecrno c MocKoBCKHM HHCTHTyTOM 
pa,D;HOTeXHHKH, 3JieKTpOHHKH H aBTOMaTHKH 
HCCJie,IJ;OBaHa pa,D;HaUHOHHWI CTOHKOCTh Mai"HH
TOaKyCTHtleCKHX pe30HaTOpOB H3 r eMaTHTa 
(a-Fe 20 3). 06pa3W>I o6JiytlaJIHCh B H3BecTHbiX 
nOTOKax 6hiCTpbiX HeHTpOHOB Ha 11 KaHane, 
HBP-2, nocne qero H3Mep.FIJIHCb t~aCToTa, .D;o-
6poTHOCTh H .D;pyrHe xapaKTepHCTHKH pe30Ha
TOpoB a pa6ot~mc ycnoaHRX. IIoKa3aHo, liTO 
yCTpoHCTBa coxpaH.FilOT pa6oTocnoco 6HoCTh 
H CBOH napaMeTpbi B HeHTpOHHbiX nOJI.FIX 
C nJIOTHOCThiO nOTOKa 6hiCTpbiX HeHTpOHOB 
5,6·1014 H/CM~ C npH .D;03e o6nyt~eHH.FI .D;O 
2·10 18 H/CM2 /28~ 

Pa3pa6oTaHa MeTo.D;HKa cneKTpoMeTpHH 
HeHTpoHHbiX noJieH C HCnOJih30BaHHeM MHOrO
KOMnOHeHTHbiX aKTHB~OHHbiX ,IJ;eTeKTOpOB. 
OHa HaH,Zl;eT npHMeHeHHe npH onpe.D;eneHHH 
$JIIOeHCa HeHTpoHOB B pa,D;~HOHHbiX HCCJie
,Zl;OBaHH.FIX. Pa6oTa BbinOJIHeHa coaMecrno 
c KHeacKHM rocy.D;apcTaeHHbiM y HHBep
CHTeTOM /29/. 

CoaMeCTHO c JIHP OHHH H3yqeHo BJIH.FIHHe 
o6nyt~eHH.FI TIDKeJibiMH HOHaMH H HeHTpOHaMH 
Ha MeXaHHtlecKHe CBOHCTBa CnJiaBOB BaHa,D;H.FI 
npH nocnepa.u;HaUHoHHoM oT:>KHre. IIpoBe.D;eHo 
CpaBHeHHe pa,D;H8.UHOHHoro B03.D;eHCTBH.FI 6biCT
pbiX HeHTpoHOB H TIDKeJibiX HOHOB. 06Hapy:>KH· 
JIOCh pa3JIHtiHOe noBe,IJ;eHHe CnJiaBOB BaHa,D;H.FI 

H UHPKOHH.FI: a nepaoM 3<P<PeKT pa.u;HaUHOHHO
ro ynpoqHeHH.FI CnJiaBOB npH ,IJ;eHCTBHH HeHTpO
HOB BbiWe, tleM OT TIDKeJibiX HOHOB, BO BTOpOM 
3TOT 3$$eKT O,Zl;HHaKOB ISO/. 

HAYqHQ-IIP11KJIN(HblE P ABOTbl 

Ha HBP-2 BhmonHeH 6on&woii o6'beM aKTH
a~oHHhix H3MepeHHH, BKJIIOtlWI onpe.D;eJieHHe 
npHMeceii a MaTepHanax oco6oii tlHCTOThi 
(AI, Si, Ge) . ,lJ;eiicTsyromru~ MeTO.D;HKa c HC
noJih30BaHHeM pe30HaHCHbl1( HeHTpOHOB n03Bo
JI.FieT onpe.D;eJIHTh npHMecH 20 3JieMeHTOB 
C KOHUeHTpa.uHRMH B HHTepaane 10-7 + 10-10 r /r, 

IIpo.D;oJI:>KaJIHCh. pa6oThi no npHMeHeHHIO aKTH
B~OHHoro aHaJIH3a .D;JI.FI 6HOJIOrHtleCKHX, 3KO· 
norHt~ecKHX H .D;p. ueneii. Onpe.D;eneHo co.D;ep:>Ka
HHe aKTHBHpyeMbiX 3JieMeHTOB B 3anOJIHHTe
JI.FIX 6eTOHOB Ha aTOMHbiX CTaHUH.FIX. 

B o6nacTH pa,u;Ho6HonorHH HCCJie.D;OBaJIHCh 
JieTaJihHbie 3$<PeKTbl npH ,IJ;eHCTBHH 6biCTpbiX 
HeHTpoHOB H raMMa-nyqei{ Ha 6aKTepHH 
E.coli K-12 c pa3JIHtlHhiM penap~oHHbiM re
HOTHnoM. C HCnOJih30BaHHeM n.FITH reHOTHnOB 
6aKTepHH onpe,D;eneHO BJIH.FIHHe KHCJIOpo.D;a -

"KHCJIOpo.D;HbiH 3$$eKT" - Ha penapa.uHIO no

Bpe)K,Zl;eHHH npH ,IJ;eHCTBHH 6hiCT~biX HeHTpOHOB 
B cpaaHeHHH C raMMa-JiytlaMH /S I. 

2. Ha 3JieKTpHt~ecKoM ycKopHTene 3r-5 
npHKJia,D;Hble HCCJie,IJ;OBaHH.FI BeJIHCh no npo
rpaMMe COTpy.D;HHtlecTBa C 3aHHTepecOBaHHbiMH 
opraHH3~.FIMH. Onpe.D;eneH MHKpo3neMeHT
HbiH COCTaB 140 o6p8.3UOB notlB H pacTeHHH. 
IIpoae.D;eHo o6nyt~eHHe npoToHaMH 2000 nony
npoao.D;HHKOBbiX H .D;pyrHx o6p8.3UOB. B xo.D;e 
MeTO.D;HtleCKHX pa6oT no onpe.D;eJieHHIO KOH· 
ueHTp~oHHoro npo$HJI.FI 3JieMeHTOB no rny-
6HHe o6pa3UOB npoBe,IJ;eHbi H3MepeHH.FI CetleHHH 
HOHH38.UHH K-o6onot~KH .D;JI.FI Nd, Sm, Tb, Tm 
H Ta npoToHaMH HH3KHX 3HeprHH /32/ . 

3 K CDJIY AT AUHH, COBEPUIEHCTBOBAHHE H PA3BHTHE 
BA30BhiX YCT AHOBOK 

PEAKTOPhl H YCKOPHTEJIH 

B 1986 r. peaKTop HBP-2 pa6oTan B cooT
BeTCTBHH C rpa<PHKOM. )ln.FI <PH3HtleCKHX 
3KCnepHMeHTOB, npoBO.D;HBWHXC.FI Ha 1 1 KaHa
Jiax, o6ecnet~eHo 1683 qaca Ha MOLUHOCTH 
2 MBT (npH nnaHe 980 qacoa). B Mae 1986 r. 
peaKTop HBP-2 6hiJI ocTaHoaneH n o nnaHy 
B CB.FI3H C OKOHtlaHHeM pecypca nO.D;BH:>KHOrO 
OTpa:>KaTeJI.FI. 

li3rOTOBJieHHbiH HOBbiH WTaTHbiH OT-
pa:>KaTeJib II0-2 ycTaHoaneH Ha cn euHanh
HO no.D;rOTOBJieHHOM CTeH,IJ;e .D;JI.FI HCnbi
TaHHH. IIpo:Be.D;eHa ero KOHTpon&HWI c6op
Ka H HatlaTbl HCnbiTaHH.FI pOTOpa B CTa-
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THt~ecKOM pe:>KHMe. Pa3pa6oTaHa H H3ro
ToaneHa HH<PopM~OHHWI cHcTeMa II0-2. 

PeaKTop HBP-30 pa6oTan a 6ycTepHoM pe
:>KHMe pa3MHO:>KeHH.FI HeHTpOHOB H3 MHWeHH 
MO,D;epHH3HpoBaHHOro B 1985 r. YCKOpHTeJI.FI 
3JieKTpOHOB JIY3-40. B Mae 1986 r. peaKTOp 
C HH:>KeKTOpOM OCTaHOBJieHbi .D;JI.FI npo<PHJiaKTH· 
t~ecKHX pa6oT. 

IlpO.D;OJI:>KaJIHCh MOHTa:>KHbie H HaJia,D;OtlHble 
pa60Tbl Ha CTpo.FILUeMC.FI yCKOpHTene 3JieKTpo
HOB JIHY-30. IJpoae,IJ;eHbl CTeH.D;OBbie· HCnhiTa· 
HH.FI 10 ceKUHH H 5 MO.D;YJI.FITOpoB ycKopHTeJih· 
Horo yt~aCTKa. BenHch HCCJie.D;OBaHH.FI .D;JIJJ 
o6ecnet~eHHR npoeKTHoH BeJIHtiHHhi TOKa 
B YCKOp.FilOLUHX TpaKTax CHCTeMbl. 



.H3MEP.HT EJlbHO-Bhlti.HCJI.HTEJibHbi:A 
UEHTP JIH <I> 

1. B 1986 r., .no Man, H3MepHTeJihHbiH 
~eHTp 6ecnepe60HHO o6ecnetiHBaJI 3JleKTpOH
HOH annaparypoif H cpe,ncTsaMH BhitJHCJIHTeJib
Hoif TeXHHKH cPH3HtJeCKHe H3MepeHIDl Ha HeHT
poHHbiX nyt~Kax peaKTOpOB .HBP-2, .HBP-30 
H Ha ycKopmene 3r-5. 

2. JleTOM . 1986 r. npHHHTO B 3KCnJiyaT~mo 
Hosoe noMe~eHHe- 3.D;aHHe 119. B KopoTKHH 
CpOK ocy~eCTBJieHO nepe6a3HpoBaHHe BblliHC· 
JIHTeJibHbiX MalllHH H scero o6opy.nosaHIDl 
~eHTpa, a TaK:>Ke nepee3,n scero nepcoHana 
COTpy.D;HHKOB B HOBOe 3.D;aHHe. BbinOJIHeHbl 
MOHTa:>KHbie pa6oThi no c6opKe H no,nKmotJe
Hmo H3MepHTeJibHbiX MO.D;yJieH H ~eHTpaJibHOrO 
npo~eccopa. YKa3aHHbie CHCTeMbi sse,neHhi 
B .neifcTBHe Ha HOBOM MecTe. UeHTpaJibHbiH 
npo~eccop 3BM PDP-11/70, HecMoTpH Ha 
nepepbm B pa6oTe so speM.H nepee3,na, oT
pa6oTan B 1986 r. 3088 q H o6cny:>KHBaeT 
B HaCTO~ee BpeMH 16 TepMHHaJIOB. 

3. ITpo.non:>KaJIHCb pa6oThi no co3,naHmo 
pa,D;H03JieKTpOHHOH annapaTypbl 3KCnepHMeH
TaJibHbiX ycTaHOBOK. Pa3pa6oTaH H sse.neu 
B 3KCnJiyaT~IO 6JIOK ~HcPpOBbiX OKOH 
BUO 1331 ,nnH MHoroMepHbiX H3MepHTeJibHbiX 
CHCTeM, n03BOJl.fllO~H nonytJaTb BpeMeHHbie 
cneKTpbi B aMnJIHTY.D;HbiX OKHaX H aMnJIH· 
TY.D;Hhie - so speMeHHbiX. Co3,naHa H sse.neua 

KOHTpO/IbHaJI c6opKa HQ ucnblTQTetlbHOM CTeHOe B 3KCnJiyaTa~ CHCTeMa aBTOMaTHtJeCKOH 
poropoe H080ZO UITQTHOZO nD08UJICHOZO OTpaJICQTet!Jl 

peaKropa HEP-2. 3Q/I yc7poucre o611.4ez0 nDIIb3oeaHUR Hoeozo U3Mepu

TetlbHozo l{eHT{Ja. 
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OpHeHTawm MOHOKpHCTamiOB / 34/ C COOT· 

BeTCTBJI<>I.QHM nporpaMMHblM o6ec netJeHH· 

eM 130 . YcoBepweHCTBOBaHbi ycTpoiicTBa 

H MeTO,IUiKa perHCTp~H HeHTpOHOrpaMM 

B cneUHaJibHbiX ycnoBIDIX IS61. 

4. CoBepweHCTBOBaJIHCb cymecTB YJOI.QHe 

H paapa6aT&IBaJIHCb .nonoJIHHTeJibH&Ie yCTpoH:

CTBa H3MepHTeJlbHbiX Mo,nyneH:. B CTaH,napTe 

KAMAK peanH30BaHa HOB8JI MOAYJibH8JI cHcTe

Ma .D;JIH o6cJiy:>KHBaHHH MHOrOMepHblX .3KCne

pHMeHTOB B o6JiaCTH HeHTpoHHOH $H3HKH 

C Ha6opoM TaKHX MO.D;yJieH, KaK npoMe)KYTOtJ· 

H8JI naMR:Tb, MHOrOKaHaJibHblH aHaJIH3aTOp 

H ,np. 1371 . Co3,naHbi Ha6op&x nporpaMMHO· 

ynpasnneMhiX 6noKoB ISS/ MH MHoroKaHaJlb· 

HhlX CHCTeM H3MepeHHH napaMeTpOB $H3H· 

tJeCKHX yCTaHOBOK, HanpHMep .D;JIH HH$OpMa

UHOHHO·H3MepHTeJibHOH CHCTeMhl nycKOB peaK

TOpa I .. IBP-30 1391 . 
5. Ilpo,D;OJI)KaJIHCb pa6oThi no pa3BHTHIO 

JIOKaJibHOH cern 3BM H3MepHTeJihHOro ~eHTpa 
JIH<I>. Ilo.nroTOBJieHa AOKYMeHTaUHJ'I no anna

paTHOMY o6ecnetJeHHIO ceTeBoro a,nanTepa, 

HCnOJib3yeMoro B JIOKaJlbHOH CeTH .D;JIH no,n

KJIIOtJeHHR: K HeH: pa3JIHtJHbix 3BM c UNIBUS
KaHaJIOM /40/. 

KoMHan.z U3MepUTetZbHbZX Modyneu. B HOBOM U3MepuretZbHOM ijeHrpe (3daHue 14eHrpa BHU3Y Ha CHUM1Ce) 
Ta1CUX KOMHaT 14 e cooreercreuu c IIUCJlOM HeurpoHHbZX ny'IKOB pea1eropa HEP-2. 
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nA60PATOPMR 
BblqMcnMTEnbHOM TEXHMKM 

B 1986 ro):(y ycwmH KOJIJieKTHBa na6opa
TopHH 6hUIH HanpaBJieHbl Ha pa3BHTHe H 3Q>
Q>eKTHBHOe HCnOJih30BaHHe UeHTpaJibHOr O Bhl
tiHCJIHTeJihHOrO KOMnJieKCa, ):(aJibHeHlliee pa3BH
THe JIOKaJihHOH BhJqHcJIHTeJihHOH ceTH OIUU1 H 
MaTeMaTHqecKoro o6ecneqeHHH 6a30BhiX 3BM. 
llpo):(OJI:>KaJIHCh pa6oThi no 3Q>Q>eKTHBHOMY HC
nOJih30Bai-IHlO ycTpoHCTB o6paOOTKH KaMepHbiX 
CHHMKOB; noJiyqHJJH pa3BHTHe tiHCJieHHbie H 
KaqeCTBeHHbie MeTO):(hl perneHHH HeJIHHeHHbiX 
3a):(aq MaTeMaTHqeCKOH Q>H3HKH B CB.fi3H C HC
CJie):(OBaHH.fiMH, npoBO):(HMhiMH B OIUU1. Co-
3):(aHbi KOMnJieKCbl nporpaMM · o6pa60TKH 3KC
nepHMeHTaJihHbiX ):(aHHhiX. 

• P A3BllTllE ll 3<1><1>EKTllBHOE 
llCllOllb30BAHllEUEHTPAllb HOrO 

BblqllCllllTEllbHOrO KOMllllEKCA OllHll 

1. lloBhillieHa Ha):(e:>KHoCTh 3BM EC-1060 H 
EC-1061. Ha EC-1061 pacrnHpeHa Ha 1,6r6aH:T 
BHeiiiH.fl.fl naM.HTh Ha MarHHTHbiX ):(HCKax, o6-
lliHH o6oeM KOTOpOH ce:iiqac COCTaBJI.fleT 4 r6aHT, 
npOH3Be):(eHa 3aMeHa HaKOnHTeJieH Ha MarHHT
HOH neHTe Ha 6onee Ha):(e:>KHbie (npoH3BO):(CTBa 
HPE). Ha 3BM CDC-6500 B3aMeH Bhipa6o-

M ABTOMATM3A~MM 

• 

TaBlliHX pecypc HaKOnHTeJieH YCTaHOBJieHbl 
KOHTpOJIJiep H 3 HaKOnHTeJI.fl Ha MarHHTHbiX 
):(HCKaX no 200M6aH:T Ka:>K):(hiH, C):(aH B OllhiT
HYJO 3KcnnyaTauHJO MYJihTHnneKcop TepMHHa
noa Ha 32 axo):(a. 

2. CymecTaeHHoe pa3BHTHe nonyqHJia no
KaJihHaH TepMHHaJihHaH ceTb OllHll. K ceTH 
nO):(KJIJOqeHO 102 TepMHHaJia B pa3JIH~hiX 

no):(pa3):(eJieHHHX llHcTHTYTa, 3BM EC-1060, 
CDC-6500, EC-1010 H E3CM-6 (llBTA), 
MalliHHbi PDP-11/70 (llH<I>), CM-4 (OHMY) 
H HeCKOJihKO nepCOHaJihHhiX 3BM. 

3. Bae):(eH B 3KcnnyaTauHJO Ha 6a30Bhix 
3BM cepHH EC HOBhiH aapHaHT onepauHoHHoH: 
CHCTeMhi, o6ecnetrnaaromHH: o6cny:>KHBaHHe 
o6mHx ):(JIH EC-1060 H EC-1061 29-Mera6aH:T
HhiX ):(HCKOBO):(OB, a TaK:>Ke CB.fl3h C 3BM 
EC-1010, no):(KJiroqeHHe K EC-1060 ycTpoH:cTB 
ynpaaneHHH ):(Hcnne:iiHhiX KOMnJieKcoa EC-7920 
H pa6oTy MarHHToQ>oHoB EC-5612 Ml. llo):(ro
ToaneH HOBhiH aapHaHT CHCTeMhi conpoBO:>K
):(eHH.fl nepMaHeHTHhiX Q>aH:noa, o6ecneqHBaro
mHH: ):(HHaMHqecKHH KOHTpoJib 3a xpaHeHHeM 
HHQ>opMaUHH nOJih30BaTeJieH Ha ):(HCKOBOH na
M.fiTH EC 3BM. 

BHe):(peHa Ha EC-1060 H EC-1061 HOBaH 
aepCHH 6H6nHoTeKH nporpaMM o6mero Ha3Ha-

BHeumRR naMRTb 3BM EC-1061 Ha .MaZHUTHbiX oucKax pacwupeHa Ha 1,6F6aur. 06U{uii o6oe.M oocruz 4F6aur . 
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Myllb7UMeKcop TepMUHtliiOB no3BOIIUII ntX}KJIIO'IUTb 

oono/IIIUTe.tlbHO 32 repMUHtllla K 3BM CDC-6500. 

11euHH, npose.n;enhi pa6oThi no nepeso,11;y 6H6-
JIHoTeKH cPH3H11eCKHX nporpaMM CPC (Com
puter Physics Communications) c 3BM 
CDC-6500 ua EC 3BM. Co3,IJ;au KoMnneKc 
nporpaMM ,IJ;JIR o6ecne11eHHH y,IJ;o6HbiX 
Cpe,li;CTB pa60Tbl C 6H6JIHOTe11HbiMH Ha6opaMH 
AaHHbiX B paMKax onepaQHOHHOH CHCTeMbl 
OCEC. 

Ha 3BM CDC-6500 cymecTseuuo ynyqwe
Hhi annapaT pa6oThi c 6H6nHoTeKo:H CPC H 
cpe,li;CTBa xpaueHHH ee apXHBOB Ha ,IJ;HCKOBOH 
H JieHT011HOH naMRTH/l-4 /. 

PA3BHTHE H HCTIOJib30BAHHE 
CHCTEM AHAJIHTHqECKHX 
Bhlq:HCJIEHUA HA 3BM 

Tiony liPLJIH pa3BHTHe nporpaMMHhie cpe,IJ;CT
sa ,IJ;JIR aHaJIHTH11eCKHX Bbi11HCJieHHH ua 3BM. 
Ha EC-1061 H EC-1060 sue,IJ;peua CHCTeMa 
REDUCE-3.1. Bo3MO)f(HOCTH 3BM EC-1061 
no3sonmoT Hcnonh3osaTh CHCTeMy REDUCE-3 
B nOJIHOM 06'beMe ( C HHTerpaTOpOM, cPaKTOpH-
3au;HeH, 6JIOKOM peweHHH CHCTeM ypasHeHHH 
H T.,IJ;.). Ha EC-1060 pa6oTa CHCTeMhi oprauH-
3osaua B HeCKOJibKHX BapHaHTax, B 3aBHCHMO

•CTH OT pewaeMOH 3a,IJ;a11H HOT HaJIH11HH onepa
THBHOH JlaMHTH. 

llpos e,IJ;eua pa6oTa no oprauH3aQHH 6H6-
JIHOTeKH nporpaMM ua REDUCE-3. K uacToH
meMy BpeMeHH B nee BKJII011eHbl 16 naKeTOB. 
qaCTh uaH6onee o6mHx nporpaMMHbiX naKe
TOB 6y,11;eT BKJII011ena B TaK ua3hiBaeMyiO F AP 
(Fast-loading Program) - 6H6JIHOTeKy KOM-
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IIHJIHpoaaHHbiX Mo.n;yneH: CHCTeMbi REDUCE. 
BH6nHoTeKa cy~ecraeHHo pacwHpneT ao3-
MO)f(HOCTH CHCTeMbi. 

Pa3pa6oTaH anropHTM pa6oTbi c MHoro
pa3p11,ZJ;HbiMH liHCJiaMH C OpHeHTilUHeH Ha 
anropHTMHIIecKHH 113biK <l>OPTPAH EC 3BM. 
Heo6xo.n;HMOCT& coxpaHSIT& npH npoMIDKyTOII
HbiX abi~~HcneHHRx HaMaoro 6on&we weCT
H~aTH ,ZJ;eCSITHIIHbiX pa3p11,D;Oa liHCeJI · a03HH
KaeT, a llaCTHOCTH, npH abiiiHCJieHHH 3HaKone
peMeHHbiX CyMM, IIJieHbl KOTOpbiX HaMHOrO 
6on&we HX CaMHX. AnropHTM peweHHR 3a.u;aq 
no.u;o6aoro po.u;a MO)I(eT 6biT& Hcnon&3oaaH 
npH ablliHCJieHHH cneLUUUI&HbiX Q>yaKUHH MaTe-

MaTHIIeCKHH $H3HKH H MaTpHIIHbiX 3JieMeH
TOa a KBaHTOaOH MeXaHHKe, r.n;e a03HHKaeT 
ynoMRHyTan abiWe npo6neMa. liccne.u;oaaHbi 
aenHHeHHbie 3aomoQBoHHble ypaaHeHHR ce.u;&
Moro nop11,D;Ka THI18 MO,ZJ;H$HUHpoaaHHOrO ypaB
HeHHSI KopTeaera-.u;e <l>pH3a. C noMO~IO npo
rpaMMbi FORMINT aa 113biKe aHaJIHTHIIecKHX 
ablliHCneaHH: PL/1-FORMAC nonylleHbi Heo6xo
.n;HMble ycnoaHR HHTerpHpyeMOCTH TaKHX ypaa
HeHHii, CaO~CSI K CHCTeMe HeJIHHeHHblx 
anre6paH~~ecKHx ypaaaeaHH:. IloKa3aHO, liTO 
ace HHTerpHpyeMble CJIYIIaH COOTBeTCTBYIOT 
CHMMeTpHSIM H3aeCTHbiX HHTerpHpyeMbiX 
ypaaaead nSIToro nop11,D;Ka Toro )ICe THna/5·6/. 

3KCIIJIY ATAUIDI BA30BbiX 3JIEKTPOHHO-BblllliCJIHTEJ1bHbiX MAIIIHH 

3BM ro.u;oaoH: 06~ee none3Hoe Cpe.u;aecyro~~Hoe liHcno npony-
nnaH, q apeMSI cqera 3a none3Hoe ape- ~eHHblx 3a.u;aq 

ro.u;,q MJI, q 

EC-1061 
EC-1060 
CDC-6500 
BOCM-6 

5500 
5500 
7000 
6000 

6412 
6342 
7621 
7168 

• liHcno 3a.u;a11, npo~eHHblx c TepMHHanoa . 

• 

C03,llAHiiE 1i P A3BHTHE 
CPE,D;CTB 1i MET O,D;OB 

Bli3Y AJihHOA CB.R31i C 3BM 

Maccoaoe pacnpoCTpaHeHHe nepcoaan&HbiX 
KOMn&IOTepoa C OTKpbiTOH ,ZJ;JISI paCWHpeHHR 
apXHTeKTypoH abi3aaJIO fiOTOK pa3pa60TOK 
rpaQ>HIIeCKHX KoHTpoJIJiepoa ,lJ;JI1I HHX. O.u;aaKo 
,ZJ;O HaCTo~ero apeMeHH OTCyTCTayeT CTaH
.n;apT, pernaMeHTHpYJO~H abiOOp rpaQ>HIIecKHX 
Q>yHKnHH ,ZJ;JISI 3THX CTaHQBH. Jiccne.u;oaaHa ao3-
MO)f(HOCT& Hcnon&3oaaHHR CGI (Compu ter Gra
phica Interface) - npoeKTa cTaa.u;apTa aa ocHo
ae no.n;MHO)I(eCTaa 3JieMeHToa CGI, KOH~emy
an&Ho He npoTHBope~Hx GKS (Graphical 
Kernel System). 

liccne.u;oaaHa MeTo.n;HKa H co3,ZJ;aHbi npo
rpaMMbi .u;nn rpaQ>HqecKoro npe.n;cTaaneHHR pe-
3ynnaToa MO,ZJ;eJIHpoaaHHSI a p11,D;e 3a,ZJ;all abi
liHCJIHTeJI&HOH MaTeMaTHKH (HCCJie,ZJ;OaaHHe CO
CTOSIHHH nonnpoaa, aaxo)I(,ZJ;eHHe can3aHHbiX 
COJIHTOHOfiO,ZJ;06HbiX COCTOSIHHH a ,ZJ;JIHHHOM 
,ZJ;)I(03e$COHOaCKOM nepexo.n;e C Heo.n;Hopo.n;
HOCT&IO, 3aOJIIO~H11 a03MY~eHHH a TOHKOH 
KaiiHJIJIRpHoH CTpye). CQ>opMynHpoaaHbi npe.u;
aapHTeJI&Hbie o6~e Tpe6oaaHHR K rpaQ>H
qecKoMy npe,D;CTaBJieHHIO pe3yJI&TaTOa MO,ZJ;eJIH-
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18,6 145059/90135* 
18,4 557 69/18402* 
21,5 173376/14873* 
21,0 53349/18849* 

poaa.HHII .u;nn TaKoro po.u;a 3&.u;all. IloKa3aHo, 
1ll'O np8AJIO:lltei!HM MeTO,ZJ;HKa H nporpaMMbl 
MOryT 6biT& HCfiOJI&30B&Hbl a .n;pyrHX o6na
CTSIX roacbHIIecKOrO npe,D;CT&BJieHHSI H 8HaJIH3a 
,ZJ;&HHbl~/ 'f,l 0 '· 

PA3BHTHE 
METO,D;OB liCIIOJib30BAHIDI 3BM 
HA Jlillllili 
C 3KCIIEPHMEHTAJihHbiMii 
YCTAHOBKAMH 

Co3.n;aaa H aae.u;eaa a 3KcnnyaTilUHIO Ha 
3BM EC-1060 H EC-1061 abiCOKonpoH3ao.n;H
Ten&Han CHCTeMa MaCCOaOH o6paOOTKH nep
aHIIHbiX .n;aHHbiX co cneKTpoMeTpa BHC-2. 
0CHOaHbiMH Q>yHKQBOHaJI&HbiMH 3aeHb11MH CH
CTeMbl RaJISIIOTCSI nporpaMMbl KaJIH6poaKH, 
pacn03HaBaHH11, reOMeTpHIIecKOH peKOHCTpyK
~ H onpe.u;eneHHR napaMeTpoa MHoronyqe
abiX co6biTHH. Ilpe.u;no)l(eH no.u;xo.u;, MeTO.u;&I 
H nporpaMMHbie cpe.n;cTaa opraHH31lUHH. Macco
abiX npo~eccoa .u;nn WHpoKoro KJiacca 3a.u;aq 
o6pa6oTKH ,D;aHHbiX Ha 3BM KOJIJieKTHBHOro 
fiOJI&30aaHH11. IlpHHQHnHan&HbiMH MOMeHTaMH 
HOaoro no,ZJ;XO,ZJ;a SIBJISIIOTCSI aBTOCOnpoao)I(,ZJ;e-
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HHe 68.3bi ,IJ;aHHbiX c coxpaHeHHeM oqepe,D;eii 

MHOrOTOMHbiX Ha6opOB HH<i>OpMa~HH H opra

HH3~IDI y3noBhiX TotieK. 

B paMKax ,IJ;aHHoro rro,IJ;xo,IJ;a coKpai.QaiOTCR: 

rroTepn pa3JIHtiHoro po,D;a pecypcos, o6ecrre

tiHsaeTCR: IIOBbiWeHHe CKOpOCTH H Ha,IJ;e:>KHO

CTH MS:CCOBblX IlpOUecCOB KaK B H,IJ;eanH3H

pOBaHHbiX ycnosru~x, TaK il B peanbHblX, rrpH 

AOCTH:>KeHHH yCToiitiHsoro 5 + 6-Kpamoro yse

nHtieHHH IlpOH3BO,Il;HTeJibHOCTH CHCTeMbi Mac

COBOH o6pa60TKH. 

3asepwaeTCR: C03,Il;aHHe H TecTHpoBaHHe 

Ha CMO,Il;eJIHpoBaHHOH HH<i>OpM~HH rrporpaMM

HblX MO,IJ;yneH paCII03HaBaHIDI H OIIpe,D;eJieHHH 

napaMeTpOB TpaeKTOpHH ,Il;JIR: HeHTpHHHOrO 

,IJ;eTeKTopa. .Hccne,IJ;OBaHbi pa3JIHtiHhie anro

pHTMbi paCII03HaBaHIDI, B TOM tiHcne TalC 

Ha3biBaeMbiH MeTO,Il; o6ytiaiOI.QeH CTaTHCTHtie

CKOH Bbi6opKH. Ha HaCToRI.QeM 3Tarre Han6o

nee Ilpe,Il;IIOtiTHTeJlbHOH Ilpe,D;CTaBJIR:eTCR: MeTo

,Il;HKa cne:>KeHHH rro TpeKy, o6ecrretiHBaiOI.QaR 

Ha Bbi6paHHOH MO,Il;eJIH npHeMneMYJO 3<l><l>eK

THBHOCTb aBTOMaTHtieCKOrO paCII03HaBaHIDI 

TpaeKTOpHH B HeO,D;HOpo,Il;HOM TOpoH,D;anbHOM 

MarHHTHOM IIOJie/S/. 

llpose,IJ;eHa Mo,D;epHH3a~ KoMrrneKca rrpo

rpaMM ,IJ;JIR: Mo,IJ;ennposaHHR: HeiiTpoHHbiX ceqe

HHH H nx <l>YHK~HoHanos B o6nacTH Hepa3pe

weHHbiX pe30HaHCOB. AJiropHTM OCHOBaH Ha 

MeTO,IJ;e MoHTe-Kapno, Ha HCIIOJib30BaHHH pac

IIpe,D;eneHHH IInOTHOCTH BepoRTHOCTH CetieHHH, 

cpasHeHHH pactieTHbiX BeJIHtiHH cetieHHii H rrpo

rrycKaHHH C 3KCIIepHMeHTanbHbiMH ,Il;aHHbiMH. 

0IITHMH3HpoBaH MeTO,Il; pactieTa ,IJ;eTanbHOH 

3HepreTHtieCKOH 3aBHCHMOCTH CetieHHH 3a CtieT 

cyi.QecTBeHHoro coKpai.QeHHH o6'beMa IIaMRTH 

MR: MaCCHBOB CetieHHH H BbltiHCJieHHH 3JieMeH

TOB MaTp~bl IIO aHanHTHtieCKHM <t>opMynaM. 

B pe3yJibTaTe speMR: cqeTa Ha TOtiKy 3HepreTH

tiecKoii WKanhi yMeHbWHnOCb s TPH pa3a/9 /. 
llpe,D;no:>KeH ManorrapaMeTpHtiecKHH MeTO,Il; arr

IlpoKCHM~HH <l>YHK~HH H C03,D;aHa rrporpaMMa 

,D;nR po6aCTHOH MHHHMH3~HH KBa,D;paTHtiHOrO 

<l>YHK~oHana, HenHHeiiHo 3aBHCR:I.Qero oT rrapa
MeTpos/11 ,12/. 

C03,[(AH.HE .H P A3B.HT.HE 

ABTOMAT.HliECK.HX 

11 llOJIY ABTOMATI:iqECKI:iX Cl:iCTEM 

OBPABOTK.H KAMEPHbiX CHI:iMKOB 

B arrrrapaTypy llYOC BKniOtieHbi 6noKH 

rpyiiiiOBOH rrepe,D;atiH KOOp,D;HHaT H3MepeHHblX 

TOtieK, peanH30BaH rrporpaMMHbiH 6noK IlpHe

Ma HH<i>OpM~H IlpOeK~HRMH TpeKOB. 

Pa3pa00TaH KaHan CBR:3H CIIHpanbHOrO H3Me

pHTeJIR: c EC 3BM AnR rrepe,D;atiH AaHHbiX H3Mepe-

HHH. K aHan peanH30BaH Ha 6a3e noKanbHOH cn

cTeMbi TepMHHanos EC-7920 c HCIIOJib30BaHHeM 

rrpoToKona Manoro HHTeP<t>eiica.Co cTopoHbi C.H 

rrpneM-rrepe,D;atia AaHHbiX ocyi.QeCTBJIR:eTCR: po 

MarHCTp ann KpeiiTa KAMAK. llporpaMMbi 

o6MeHa pa6oTaiOT Ha Manoii 3BM TP A/i, 

sxo,IJ;R:I.QeH s coCTas C.H. llepe,D;atieii AaHHbiX 

Me:>K,IJ;y ycTpoiicTBOM rpyrrrrosoro yrrpasneHHH 

EC-7922 H EC 3BM yrrpasnReT rrporpaMMa, 

pa60TaiOI.QaR B pe:>KHMe peanbHOrO BpeMeHH 

C HCIIOJib30BaHHeM CTaH,D;apTHoro cyrrepBH30pa. 

lfccn e,IJ;OBaHbl TOliHOCTHbie xapaKTepHCTHKH 

H 3<P<l>eKTHBHOCTb Bbl,Il;eJieHHH TpeKOB CIIH
panbHbiM H3MepmeneM rrpn o6pa6oTKe CHHM

KOB co c rreKTpoMeTpa PI1CK.Pe3yJibTaTbi cpas

HHTenbHoro aHanH3a AaHHbiX, rronyqeHHbiX Ha 

C.H H llY OC, csH,IJ;eTeJibCTBYJOT o ToM, liTO rrapa

MeTpbi C lf COOTBeTCTBYJOT Tpe6osaHHHM, IIpe,D;'b

R:BJIR:eMbiM K H3MepHTeJibHbiM CHCTeMaM o6pa-

60TKH CHHMKOB CO CTpHMepHbiX KaMep. 3<P<PeK

THBHOCTb o6paOOTKH Ha CM: 6nH3Ka K 3<i><t>eKTHB

HOCTH llYOC, a TOtiHOCTb H IIpOH3BO,IJ;HTeJib

HOCTb Clf B pacCMOTpeHHOH CHCTeMe o6pa6oT

KH IlpHM epHO B 1,5 pa3a BbiWe/13,14/. 

Co3,D;aH 68.3oBbiH KOMrrneKc rrporpaMM 

OII03HaHIDI H o6paOOTKH perrepHbiX KpecTOB 

H HoMep a Ka,D;pa s cncTeMe HPD. MeToA rroncKa 

~eHTpOB perrepHblX KpeCTOB OCHOBaH Ha XOpo

WO H3BeCTHOM rHCTOrpaMMHpoBaHHH. 3a CtieT 

rrpHMeHeHHR pR:Aa crre~anbHbiX rrpHeMos YAa

nocb COKpaTHTb BpeMR: o6paOOTKH rrapbl 

perrepHbi X KpeCTOB Ha 3BM CDC-1604A • Ao 

40 + 200 MC, OCB060,IJ;HB OCTanbHOe BpeMR 

rrpo~eccopa MR: <l>HnbTp~HH TpeKOBOH HH<l>op

M~H. 

Anro pHTM orrpe,D;eneHHR HOMepa Ka,D;pa 

peanH30B aH Ha R:3biKe CODAP-1 3BM 

CDC-160 4A. BpeMR: o6HapY:>KeHHR H ,IJ;eKo,D;Hpo

BaHHR: HOMepa Ka,D;pa B 3aBHCHMOCTH OT Katie

CTBa rrneHKH COCTaBJIR:eT OT 40 ,Il;O 250 MC. 

3a 3To speMR: H3MepHTeJibHhiH cTon HPD 

IlpoXO,Il;HT paCCTOR:HHe OT 1 ,Il;O 6 MM. 

Pa3pa6oTaHbi anropHTMbi H co3,IJ;aHbi rrpo

rpaMMhi yrrpaBJieHHR: H3MepHTeJibHbiMH KapeT

KaMH H <l>HnbMOIIpOTJDKHbiM ycTpoHCTBOM 

HPD. AnropHTM yrrpasneHHR o6ecrretiHBaeT 

rrepeMei.QeHHe H3MepHTeJibHblX KapeTOK B 3a

,Il;aHHOe IIOJIO:>KeHHe C TOtiHOCTbiO 25 + 50 MKM 

3a speM R He 6onee 3 c. lloA yrrpasneHHeM 

C03,IJ;aHHOH rrporpaMMbl <l>HnbMOIIpoTR::>KHOe 

ycTpOHCTBO o6ecrretiHBaeT yCTaHOBKY rrneHKH 

C <l>HKCa~eH B <l>HnbMOBOM OKHe C TOtiHO

CTblO 0;3 + 0,6 MM H B03MO:>KHOCTbiO OIIpe,D;e

JieHHH <l>aKTHtieCKOro IIOJIO:>KeHHH CJiy:>Ke6HOH 

HH<l>op~H Ha Ka,D;pe C TOtiHOCTbiO ,Il;O 60 MKM 
B,Il;OJib IIneHKH/15 /. 

.[(nR H3MepeHIDI CHHMKOB C :>KH,Il;KOBO,Il;O

po,D;HblX rry3hipbKOBbiX KaMep s pe:>KHMe MH-
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HHMaJibHoro ynprumeHHR pa3pa6oTaH npo
rpaMMHbiH KOMIUieKC, paCC'IHTaHHbiH Ha HCnOJib-
30BaHHe cneJ.UiaJIH3HpOBaHHoro npo~eccopa HP. 
OcHoBHbie 3a,n;atrn KOMIUieKca: opraHH3~HR H 
ynpaBrreHHe H3MepHTeJibHbiM npo~eccoM, one
paTHBHaR o6pa6oTKa nocrynarow;eii: HH<}>opMa
J.UiH, o~eHKa KaqecTBa norryqeHHbiX proyJibTa
TOB, .O:HarHOCTHKa OIIIH6oK B CHCTeMe li npHHH
THe perneHHH, omHMH3~HR pe:>KHMil O~H<}>

poBKH CHHMKa Ha HPD B npo~ecce CKaHHpoBa
HHR, <}>opMHpoBaHHe BbiXO.O:HOrO <}>aii:Jia, <}>HJibT
~HR TpeKOB H pacn03HaBaHHe C06bi THH/l 6 /. 

Co3.o;aH KOMIUieKc nporpaMM ynpaBrreHHR 
aBToMaToM A3JIT-2/160, KoTopbiH no3BOJIFieT 
OpraHH30BaTb CKaHHpOBaHHe H C'beM .O:aHHbiX, 
OT06pa:>KeHHe HH<}>OpM~HH, .O:HaJIOr Me)KJJ:y qe
JIOBeKOM H 3BM CM-4. TipHMeHeHHe .o:paii:Be
poB no3BOJIIDIO opraHH30BaTb onep~HH ynpaB
neHHR aBTOMaTOM B CTaHJJ:apTe onep~HOH

HOH CHCTeMbi. l:lcnonh30BaHHe ynpaBn eHHR aB
TOMaToM B pe:>KHMe npepbiBaHHH .o;aeT B03MO:>K
HOCTb OCB060.0:HTb npo~eccop 3BM .O:JIFI BbinOJI
HeHHR .o;pyrHX one~HH BO BpeMFI .O:HaJIOra H 
CKaHHpOBaHHR. MynhTHnporpaMMHaR opraHH-
3aJ.UiFI .O:HaJIOrOBOH o6pa6oTKH <}>OTOH3o6pa:>Ke
HHH c ycTaHOBKH MHC no3BOnFieT no.o;HFITb 
npoH3BO.o;HTeJibHOCTb A3JIT-2/160 Ha 20 + 30%. 
Pa3pa6oTaH H C03.0:aH HOBbiH BapHaHT annapa
Typbi ynpaBJieHHR .O:HCIUieeM-MOHHTOpOM B H3-
MepHTeJibHOH CHCTeMe A3JIT-2/160 Ha JIHHHH 
c 3BM CM-4. ,llaHHbiH BapHaHT annapaTypbi 
ynpaBJieHHR .O:HCIUieeM-MOHHTOpOM COCTOHT H3 
Tpex 6rroKoB KAMAK H HMeeT cne.o:yrow;He 
OTJIH'IHTeJibHbie oco6eHHOCTH: onepHpoBaHHe 
nOJIHbiMH 16-pa3pFIJJ:HbiMH KOOp.O:HHaTaMH TO
qeK; B03MO)KH0CTb 3aHeCeHHR .O:aHHbiX B na
MFITb 6noKa ynpaBJieHHR KaK H3 3BM , TaK H 
H3 OTCqemoro KaHana; B03MO)KHOCTb BbinOJI
HeHHFI <i>YHKI.UiH Bbi.O:eJieHHR 30Hbl, MaCillTa6H
poBaHHR H C.O:BHra H306pa:>KeHHR/l 7 · l 9/. flpH 
nOMOW:H nonyaBTOMaTHqecKHX ycTpOHCTB 
TIYOC-cAMET H3MepeHo 4 76,8 ~Ic . TpeKoB. 
C06biTHH Ha CHHMKax C KaMep JIB3 H JIJITI. 
Ha CKaHHpyrow;eM aBToMaTe HPD o6ecneqeH 
pecypc B o6'beMe 2856 qacoB .o;nFI npoBe.o;eHHR 
MaCCOBOH o6pa6oTKH CHHMKOB, Ha 
A3JIT-2/160 - pecypc B o6'beMe 2700 qacoB 
.ll:JIFI H3MepeHHFI CHHMKOB c ycTaHOBKH MHC. 

C03,UAHHE H P A 3 BHTHE 
METO,UOB H TIPOrP AMM OBP A BOTKH 

3KCTIEPHMEHT AJihHhiX ,UAHHhiX 

,llnFI 3KCnepHMeHTOB B o6JiaCTH peJIFITHBH
CTCKOH FIJJ:epHoii: <}>H3HKH Tpe6yiOTCFI .o;eTeKTo
pbi, o6rra,n;arow;He 47T-reoMeTpHeii, H36HpaTerrb-
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HOCTblO H BbiCOKHM npOCTpaHCTBeHHbiM H Bpe
MeHHbiM pa3perneHHeM. K TaKoMy KJiaccy .o:e
TeKTopoB OTHOCHTCFI rH6pH.o;HbiH cneKTpoMeTp 
rHBC, npe.o;cTaBJIFIIOw;HH co6oii: coe.o:IDieHHe 
CTpHMepHOH KaMepbi, 6ec<}>HJibMOBOrO cneKT
poMeTpa Ha nponopJ.UiOHaJibHbiX KaMepax H 
TpHrrepHbiX CHCTeM. ,llnFI 3TOH yCTaHOBKH pa3-
pa60TaHa H C03.0:aHa aBTOMaTH3HpOBaHHaR CH
CTeMa MaTeMa~ecKoii o6pa6oTKH norryqae
MbiX Ha Heii .O:aHHbiX. CHCTeMa o6ecneqHBaeT 
aBTOMaTHqeCKHH cqeT JJ:aHHbiX no 3a,D;aHHbiM 
~enoqKaM nporpaMM, pa36op :H npe.o;BapHTenb
HbiH aHaJIH3 pe3yJibTaTOB cqeTa. Ha ocHoBe npo
rpaMMHbiX Mo.o;yrreii: CHCTeMbi "rHJJ:pa" H npo
rpaMMbi FOWL co3.0:aH naKeT nporpaMM MFI 
MO.O:eJIHpOBaHHR 3KCnepHMeHTOB Ha rH6pH.o;
HOM cneKTpOMeTpe/20/. 

Pa3pa6oTaH anropHTM, npeJJ:Ha3HaqeHHbiH 
.O:JIFI aBTOMaTHqecKoro Bbi6opa <}>H3HqeCKHX rH
noTe3 H3 pe3yJibTaTOB KHHeMaTHqecKOH H.o;eH
TH<}>HK~H C06biTHH no 3a,D;aHHbiM KpHTepHRM 
c6opa C yqeTOM BH3YaJibHbiX O~eHOK noqepHe
HHR H306pa:>KeHHH CJie;D;OB qacT~, KOTOpbie 
npOH3BO.O:FITCFI npH npe.o;BapHTeJibHOM npo
CMOTpe. AnropHTM HCnbiTaH Ha .O:aHHbiX TpeX 
3KCnepHMeHTOB C o6w;HM 06'beMOM C06biTHH 
40 TbiC. BHe.o;peHHe anropHTMa B npaKTHKY 
npo~ecca o6pa6oTKH n03BOJIHJIO B HecKOJibKO 
pa3 COKpaTHTb CpOKH aHaJIH3a 3KCnepHMeH
TaJibHbiX .O:aHHbiX H cyw;eCTBeHHO ynpoCTHTb 
3TOT npo~eccl 2 l/. 

Hccne.o:oBaHa Mo.o:errh H3o6pa:>KeHHR cTpH
MepHoro TpeKa Ha <}>oHe paBHOMepHoro rny
Ma, ytrnTbiBaiOW:aR 3<}><}>eKTbl nepeKpbiTHR H 
norrrow;eHHR cTpHMepoB .o:pyr .o:pyroM. Tipe.o:
no:>KeH 3KOHOMH~biH anropHTM o6pa60TKH 
.O:aHHbiX O~H<}>poBKH MO.O:eJibHOrO H306pa:>Ke
HHR, .O:OnyCKaiOw;HH napanneJibHyiO peaJIH3a
~. flpoBepKa MeTO.O:a Ha MO.O:eJibHbiX .O:aHHbiX 
noKa3aJia ero BbiCOKyiO Ha,D;e:>KHOCTb, CpaBHH
MyiO c TOH, KoTopyw .o:aeT py~aR o6pa6oTKa. 
flpe.o;no:>KeHa <}>opMaJIH30BaHHaR MaTeMaTHqe
CKaR MOJJ:eJib pacn03HaBaHHR TpeKOB 3Jie
MeHTapHbiX qacT~ cpe.o;H .O:ByMepHoro MHO
:>KeCTBa ToqeK, nonyqeHHbiX npH O~H<}>pOBKe 
H3o6pa:>KeHHR. AnropHTM pacno3HaBaHHR, npo
BepeHHbiH Ha MOHTeKapJIOBCKOH MO.O:eJIH .O:aH
HbiX C BO.O:OpOJJ:HOH ny3bipbKOBOH KaMepbi, 
noKa3aJI BbiCOKyiO 3<}><}>eKTHBHOCTb/2 2,2 3/. 

HCCJIE.UOBAHHH TIO PEJIHTHBHCTCKO:A 
H,UEPHO:A <I>H3HKE 

H <I>H3HKE PE30HAHCOB 

3aBeprneH onpe.o:erreHHbiH 3Tan aHanH3a 
.O:aHHbiX 06 HMnyJibCHbiX cneKTpax npoTOHOB 
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H .n;eifrpoHOB, HCnyCKaeMbiX no.n; yrJIOM 

0,139 pa.n; BO B3aHMO,IJ;eHCTBWIX .n;eifrpoHOB C 

HMnyJibCOM 9 r3B/c C .fi,!J;paMH BO.n;opo.n;a, .n;eH:

TepHR H yrneoo.n;a. CneKTp He.n;ocTaiO:mHX Mace 

B pe8KWIH dp + pX npH 9 r3B/c 6biJI npoaHa

JIH3HpoBaH C UeJibiO nOHCKa CHrHaJia 06 o6pa-

30BaHHH ,IJ;H6apHOHHbiX ~e30HaHCOB B o6Jia

CTH 2 .;;;; Mx ~ 2,5 r3B/c • 

C.n;enaHa oueHKa BepxHeH: rpaHHL\bi 

celleHHH o6pa30BaHHH y3KHX pe30HaHC-

HbiX COCTOJ'IHHH B yKa3aHHOH peaKUHH. 

B cneKTpax He.n;ocTaiOmHX Mace MR peaK

WIH dp + dX H dd + dX npH 9 r3B/c Ha6JIIO.n;a

IOTCJ'I OC06eHHOCTH pe30HaHCHOrO THna B6JIH-

3H 3HalleHHH Mace, OTBe'llaiOIUHX H3BecTHbiM Hy

KJIOHHbiM pe30HaHCaM N*(1410), N*(1520) H 

N*(1680). 

Onpe.n;eneHbi .n;HQ>Q>epeHUHaJihHbie ceqe-

HHH B036y)I(,IJ,eHHH 3THX pe30HaHCOB B rny

OOKOHeynpyrOM .n;eifrpoH-.fi,!J;epHoM pacceRHHH 

npH Po = 9 r3B/c H nepe.n;aqe HMIJYJibCa t ""' 
""'1,43 {r3B/c) 2 • fipH HCCJie,IJ;OBaHHH peaK

UHH A(d,p)X npH 9 r3B/c B o6JiaCTH 60JibWHX 

nonepellHbiX HMnyJihCOB npoTOHOB o6HapY'f(eHa 

YHHBepcanhHOCTh BbiCoKoHMnyJihCHbiX ~~acTeD: 
npoTOHHbiX cneKTpoB, T.e. He3aBHCHMOCTb HX 

Q>opMbi oT Mpa-MHweHH. AHanH3 cneKTpa npo

TOHOB B peaKUHH I H( d,p )X noKa3aJI, 'ITO OH 

y.n;oBJieTBopHTeJihHo BocnpoH3BO,IJ;HTCR peJIRTH

BHCTCKOH MO,!J;eJibiO :>KeCTKHX CTOJIKHOBeHHH C 

HCnOJih30BaHHeM CTPYKTYPHOH QlYHKUHH .n;eH:T

poHa, RBJIJ'IIOI.UeH:cR <l>YHKUHeH: ABYX He3aBHCH

MbiX nepeMeHHbiXi onpe.n;eneHhi napaMeTpbi 

3TOH <l>YHKUHH/2 4 -::.!: 5 /. HaH:.n;eHbi BeJIH'IHHbi ce

lleHHH: o6pa30BaHWI ~+/1385/, ~-/1385/, 
K** /892/-pe3oHaHCoB B lleTbipeXJiylleBbiX co-
6hiTWIX c A-rHnepoHOM B 11'-p-B3aHMo.n;eH:cTBHHX 

npH 16 r3B/cl26 l. 

Co3,D;aH KOMnJieKc nporpaMM .n;JIR Mo-

.n;eJIHpOBaHHR BbiCOK03HepreTHileCKHX B3a-

HMO,IJ;eHCTBHH a,D;pOHOB H .fi,!J;ep C .fi,!J;paMH. 

Pac11eT a.n;poH-a.n;poHHhiX B3aHMo.n;eH:-

CTBHH OCHOBaH Ha MO,IJ;eJIH KBapK-

rruoOHHbiX CTPYH, pacnpocTpaHeHHe na-

BHHbi llaCTHU B .fi,!J;pe paCCIIHTbiBaeT-

CJ'I c noMOI.UbiO Mo.n;eJIH BHYTPHMep-

HhiX KaCKa,IJ;OB. 

Hccne.n;oBaHa CTaTHCTHilecKaR ( MOHTeKap

JIOBCKaR) MO,!J;eJib HHTeHCHBHOro HCTOIIHHKa 

HeHTpoHOB Ha OCHOBe pa3MHO:>KeHHH B ,IJ;eJIJ'I

meHCJ'I MHWeHH llaCTHU, reHepHpoBaHHbiX B Bbi

COK03HepreTHileCKHX• peaKUHJ'IX paCI.UenJieHHH. 

PaccMoTpeHo H3MeHeHHe xapaKTepHCTHK HCTOil

HHKa npH nepexo.n;e oT roMoreHHoro .n;eJIRI.Ue

roca 6noKa K MHWeHH, co.n;ep:>Kai.UeH: TennoHo

CHTeJih. ,lLnR reHepHpyiOI.Uero nyqKa npoTo-

HOB C 3HeprHeH 1 r3B cyMMapHbiH BbiXO,!J; HeH

TpoHOB H TenJIOBbi,D;eJieHHe yMeHbWaiOTCJ'I npH 

3TOM n pH6JIH3HTeJibHO B,IJ;BOe/2 ? /. 

PA3PAB OTKA 

ITPHKJI.A ,[(HbiX 

METO,[(O B BbltiHCJIEHiill 

Pa3pa6oTaH H peanH30BaH B BH.n;e KOMnJieK

ca nporp aMM 3KOHOMHIIHbiH "IJHCJieHHbiH MeTO,!J; 

Ha nocne.n;oBaTeJihHOCTH ceToK peweHHH BHew

HeH: 3a.n;a 'IH HeH:MaHa MR ypasHeHHR Jlannaca 

B o6JiaCTH, ,IJ;OnOJIHHTeJibHOH K napanJieJienHne

.n;y c K B a.n;paTHIIHbiM ceqeHHeM. HcCJie.n;oBaHbi 

caoH:CTBa MaTpHUbi, arrnpoKCHMHPYIOI.UeH: rpa

HHIIHoe HHTerpaJibHOe ypasHeHHe. 06oCHOBaHa 

• CXO,!J;HMOC'Il> HCnOJih3yeMoro HTepaW{OHHOro 

npouecc , nonyqeHhi oueHKH Bbi'IHCJIHTeJihHOH 

pa6oTbi. ITocTpoeH 3KOHOMHIIHhiH anropHTM 

ylleTa n pocTpaHCTBeHHbiX CHMMeTpHH npH pe

WeHHH r paHHIIHoro HHTerpanhHoro ypasHeHHR 

MR rapM OHHilecKoH: <l>YHKUHH. Ha oCHoBe 3To

ro anrop HTMa H MeTo.n;a pa3.n;eJieHHR o6JiaCTH 

C03,!J;aH K OMnJieKC nporpaMM, npe,D;Ha3HalleH

HbiH M R yqeTa KpaeBoro yCJIOBHR Ha 6ecKo

HellHOCTH B npocTpaHCTBeHHbiX 3a,D;allaX MarHH

TOCTaTHK H. PeanH30BaH HTepauHoHHhiH npouecc 

Ha noCJie,IJ;OBaTeJibHOCTH cryi.UaiOIUHXCJ'I ce
TOK/28, 30/. 

Hcno Jih30BaHbi 'IHCJieHHhie anropHTMbi pac

qeToB Ha nocne.n;oBaTeJihHOCTH ceToK MR HC

CJie.n;oBaHHH 3aBHCHMOCTH pacnpe.n;eJieHHJ'I nOJIJ'I 

OT TOKa B o6MOTKe C YlieTOM HaCbii.UeHHJ'I )Ke

Jie3HOro Cep,D;ellHHKa B MarHHTax CHHXpoTpo

Ha CITHH. PaclleTbi npoBe.n;eHhi c noMOI.UbiO 

KOMnJieK ca nporpaMM GRIDS, peanH3YIOI.Ue

ro yKa3aHHbie anropHTMbi ,IJ;JIR peweHHH .n;By

MepHbiX 3a,D;aq MarHHTOCTaTHKH B MarHH'IaX 

npRMoyr OJihHOH KOHQlHrypauHH/29/ • 

fiOJiy lleHbl HOBbie npH6JIH:>KeHHbie QlOpMy

Jibl C 3a,D;aHHbiM nopJ'I,!J;KOM TOIIHOCTH ,IJ;JIJ'I KOH

THHYaJihHbiX HHTerpanoB no rayccoBOH Mepe, 

nocTpoeHo ceMeHCTBO npH6JIH)KeHHbiX Q>opMyJI 

C BeCOM ,!J;JIJ'I KOHTHHYaJihHbiX HHTerpaJIOB no 

ycnoBHOH Mepe BHHepa. llpoBe.n;eno Hccne.n;o

BaHHe C nOMOI.UbiO nOCTpoeHHbiX npH6JIH)KeH

HbiX QlOp MyJI TOnOJIOrHilecKHX 3Q>Q>eKTOB B He

KOTOpbiX MO,!J;eJIJ'IX KBaHTOBOH MeXaHHKH Ha 

KOHTHHYaJihHOM ypoBHe 6e3 peweTOIIHOH .n;Hc
KpeTH3aW~H/3l/ 

Hccn e.n;oBaHbi RBJieHHe pa3MhiBaHHH pa3pbi

Ba, KOTOpoe Ha6JIIO,IJ;aeTCJ'I npH "IJHCJieHHOM MO

,IJ;eJIHpoBaHHH .n;HHaMHKH QlJIIOKCoHoB, yCToH:

'IHBOCTh COJIHTOHOB pa3pJ'I)KeHHH B MO,!J;eJIH 

6o3e-ra3a H B3aHMO,D;eHCTBHe KBa3HCOJIHTOHOB 

B paMKaX HeJIHHeHHOrO ypaBHeHHJ'I .[(HpaKa. 
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fionyqeHbi HOBbie KJiaCCbi TOQHbiX peweHHH 

n-COJIHTOHHOrO nma B p11,D;e ~.IITHBHCTCKHX 

H HepeJI.RTHBHCTCKHX MO~eJieH 2 •34 / . 

BbmonHeHbi Hccne~oBaHH.R H co3~aHa opH

rHHan&Ha.R cxeMa BapH~HoHHoro pacqeTa 

ypoBHeH 3HeprHH KBaHTOBOMeXaHHQeCKOH CH

CTeMbi TpeX TeJI C KYJIOHOBCKHM B3aHMO~eHCT

BHeM B clf>epo~aJibHbiX KOOp~HHaTaX, KOTO· 

pbie 6onee BCero COOTBeTCTBYJOT OllHCaHHIO 

Me3oMoJieKyn.RpHbiX CHCTeM. CxeMa B KJDOQaeT 

B ce6.R peWeHHe HeJIHHeHHbiX cneKTpaJibHbiX 

3Maq H OCHOBaHa Ha MeTO~e o6paTHb iX HTepa

UHH c peryn.RpH3~Heli. OHa no3BOJI.fleT peWHTb 

ypasHeHHe Illpe~HHrepa B TpexMepHo li nocTa

HOBKe H HCKJDOQHTb OWH6KH, CB.fl3aHHbie C 

llOHH:>KeHHeM pa3MepHOCTH npoCTpaHCTBa. fipo

Be~eHbi paCQeTbi xapaKTepHCTHK CJiaOOCB.fl3aH

HbiX Bp~aTeJibHO·KOJie6aTeJibHbiX COCTO.IIHHH 

Me30MOJieKyJI dd/-L H dt/-L, .IIBJI.IIIOI.I.\HXCH KJDOQe

BbiMH B TeopHH MlO-KaTaJIH3a, C HaHJiyQWeH 

Ha cero~WHHH ~eHb TOQHOCTbiO 10"3 +10" 4 3B, 

C HCllOJlb30BaHHeM ~0 1500 OllOpHbi X lPYHK· 

~- fipoBe~eHbi HCCJie~OBaHH.fl H pa3p a6oTaHbi 

BbiQHCJIHTeJibHhie cxeMhi peweHH.R HeJIHHeHHbiX 

rpaHHQHbiX H cneKTPaJibHbiX 3a,o;aq ~Jl.fl HHTe

rpo~H$$epeHUHaJibHhiX ypaBHeHHH, OCHOBaH· 

Hbie Ha ~HCKpeTHOM npe~CTaBJieHHH 3BOJDO· 

UHOHHbiX npOI.\eCCOB HbiOTOHOBCKOr O THna 

H .annpoKCHM~HH ypaBHeHHH MeTO~aMH KO

HeQHbiX pa3HocTeli. CxeMhi HMeiOT B biCOKyro 

YCTOHQHBOCTb B OKpeCTHOCT.RX TOQeK 6H$yp

K~. 

BbmonHeHhi WHpoKHe QHCJieHHbie Hccne~o

BaHH.fl xapaKTepHCTHK ~:>K03e$COHOBCKHX nepe

XO~OB c Heo~Hopo~ocT.RMH, B pe3yJI&TaTe qe

ro o6Hapy:>KeHbi HOBbie lPJDOKCOHHhie COCTO.fi
HH.fl/35, 36/. 

A C YOIDIH 

, 
Pa3pa6oTaHo H co3~aHo nporpal'JMu oe o6ec- • 

neqeHHe llO~CHCTeMbi yqeTa MaTep HaJibHbiX 

1.\eHHocTeli ACY OIDIH. 06ma.R apXHTeKzypa 

6a3bi ~aHHbiX llO~CHCTeMbi peaJIH30BaHa C HC

llOJib30BaHHeM e~HHoro MaCCHBa nep BHQHbiX 

~OKyMeHTOB B Cpe~e CHCTeMbi ynpaBJieHH.R 6a-

3aMH ~aHHhiX /CYBJJ./ OKA. JJ.oCTyn K 6a3e 

~aHHbiX ocymeCTBJI.fleTC.fl Ha OCHOBe KOHI.\ell-

1.\HH BHpTYaJibHbiX lf>aHJIOB, QTO ofiecneQHJIO He-

3aBHCHMOCTb nporpaMMHOrO o6ecneQeHH.fl OT 

CYBJJ.. Hccne~oBaHbi .R3biKOBbie cpe~crna 

llpHKJiaJ];HOrO nporpaMMHpoBaHH.fl B HH$OpMa

UHOHHOH CHCTeMe HCK-3, no3BOJI.RIOmHe Bbi

noJIH.RTb llOHCK H Bbi6opKy 3anHCeH lf>aHJIOB 

6a3bi ~aHHbiX. .fi3biKOBbie cpe~CTBa npe~CTaB· 
JieHbi .fl3biKOM MaHHnyJIHpoBaHH.fl ~aHHbiMH. 
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llporpaMMbi peanH30BaHbi Ha 3BM B3CM-6. 

Co3~aH reHepaTop nporpaMM ~oczyna K 

e~HHOMY MaCCHBY nepBHQHbiX ~OKyMeHTOB 

M.R HeKoToporo KJiacca 3a.o;aq aBTOMaTH3H

poBaHHbiX CHCTeM ynpaBJieHHH opraHH3~HOH

HOrO THnaf 37 •4 0/. 

HAyqHO-nPHKJIAJJ.HbiE P ABOTbl 

Jl.n.R HCllOJib30BaHH.fl B Me~HI.\HHe BbinOJIHe

Hbi pa3pa60TKH TeJieBH3HOHHbiX KaMep Ha 

fi3C-MaTpHI.\ax C 1.\eJibiO perHCTpaUHH H BBO~a 

Teneeu3uOHHtlJI. KaMepa Ha oCHoee MQT[JUI4bl ·npu6opoe 
c 3apJZooeou ceJZ3biO (ll3C) no3eollJleT noAyllaTb 
U3o6paJtCeHue e 14u¢poeou ¢opMe OllJl o6pa6oTKU 
Ha 3BM C l4etlbl0 BblOetleHUJl nO/le3HOZO U306paJtCeHUJl 
Ha ¢oHe noM ex. 

• 



B 3BM H306piDKeHmi. ,UJlH aBTOMaTa 
A3nT-2/160 co3,na.Hbi nporpaMMbi aaToMaTH
qecKoro npocne:>KHBaHHH nonyToHOBbiX HHTep
!l>epeHUHOHHbiX nHHHH. Co3,naHhi KOMnneKCbi 
nporpaMM CHCTeMbi peqeaoro BbiBo,na H CATIP 
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OTAEn 
HOBbiX METOAOB YCIOPEHMR 

OcHOBHbie ycHJIIDI KonneKTHBa 0T,D,ena Ho

BbiX MeTO,IJ,OB yCKOpeHIDI 6biJIH Hanpasn eHbl Ha 

peaJIH3awDO nporpaMMbl C03)J,aHIDI YCKOpHTeJIH 

TIDKeJibiX HOHOB, OCHOBaHHOrO Ha n p mw:Hne 

KOJIJieKTHBHOrO MeTO,D,a YCKOpeHIDI (npoeKT 

KYTH-20), Ha pa3BHTHe MeTO.D.HKH K OOp.D.H

HaTHbiX ,D,eTeKTOpoB, Ha paOOTbi, CBH3aHHble 

C C03,1J,aHHeM yCKOpHTeJibHo-HaKOIIHTeJI:&HOrO 

KOMnneKca H<I>B3 (llpoTBHHo) • 

P ABOTbl no KOJIJIEKTHBHOMY 

METO~Y YCKOPEHIDI 

OcymecTBneH KOMnneKCHbiH 3anyc K nep

soii oqepe,D,H KYTH-20, pacciiHTaHHoro, KaK H3-

secTHo, Ha ycKopeHHe 3JieKTpOHHO-HOHHbiX KO

neu;, cHJI&Ho neperpy)l(eHHbiX no Macce HOHaMH 

( cy~MapHaH Macca HOHOB B KOJibU:e ,IJ,O]I)I(Ha 

npeBbiWaTb 6onee 11eM s 40 pa3 cyMM apHYJO 

penHTHBHCTCKYIO Macey 3JieKTpoHoB) • Cne,D,o

BaTeJI&Ho, yCKOpeHHbie 3JieKTpOHHO-HOHHbie 

KOJibU:a ,D,OJI)I(Hbl HMeTb npO,D,OJibHYIO CKOpOCTb, 

B 6 pa3 MeHbWYIO, lleM 3JieKTpOHHbie K OJibU:a, 

ycKopeHHbie 6e3 HOHOB. CKopocTb 3JieKTpoH

HO-HOHHbiX Koneu:, ycKopeHHbiX s coneHoH,D,ax 

co cna,D,aiOI.UHM noneM, onpe,D,enHJiac& n o spe

MeHH npoJieTa 6a3bl TpeMH He3aBHCHMbi MH CH-

Puc. J. CuzHll.ll C OUCeKTOpa, OT06pa:JKOIOIJ4UU QKCUO.Ilb

HblU pa3Mep C8eTJ!U4eZOCJl KO/lbijQ OCTQTOIIHOZO Za3a, 

8036yJtCOeHHOZO 3/leKT(JOHHblM KO/lbijOM • n OC/le ezo 

ffjopMupoeaHUR. MacwTa6: 6 MM/OetleHue. 
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CTeMaMH: no CHHXJ>OTJ>OHHOMY csezy npone

TaiOI.Uero KOJibU:a, no B3aHMO,D,eHCTBHIO KOJib

u:a C HH.D.YKTOpaMH CeKu;HH H no 'Y-H3JiyqeHHIO 

c6poweHHbiX 3JieKTpoHoB. Pe3yJI&TaTbi H3Mepe

HHH ,D,aJIH 3HalleHHe cKopocTH Kon&u:a 0,07 ± 
± 0,01 OT CKOpOCTH CBeTa, qeMy COOTBeTCTBy

eT 3HepriD1 HOHOB (2,3 ± 0,6) M3B/HYKJIOH. 

Ha6op 3HeprHH HOHOB npH npoxo)I()J,eHHH Ka)I(

.D.OH ycKOpHIOI.UeH CeKu;HH COCTaBHJI 0,8 + 
+ 1 M3B/HyKJioH. llo,D,o6Hbie H3MepeHHH 6bmH 

TaK)f(e npose,D,eHbi .D.JIH HOHHoro nyqKa, OIIH

meHHoro OT 3JieKTpOHOB nocne BbiXO.D.a H3 

nOJIH COJieHOH,D,a/l/. 

Co3,D,aHO ycTpoiicTBo, no3BOJIHIOI.Uee ocy

mecTBJI.FITb onepaTHBHbiH KOHTpOJib H HaCTpOH

KY pa3Mepos 3JieKTpOHHoro Kon&u:a no cse

lleHHIO OCTaTOIIHoro ra3a. Pa3Mep cseTHI.UeHCR 

o6JiaCTH (pHC. 1) H3MepReTCR C nOMOI.UbiO 

CHCTeMbi, COCTOHI.UeH H3 3JieKTpOHHO-QilTHIIe

CKOrO npeo6p~OBaTeJIR (30TI) H ,D,HCeKTopa, 

COe,D,HHeHHbiX . BOJIOKOHHo-OnTHIIeCKHM KOH

TaKTOM. lloporOBaH qyBCTBHTeJibHOCTb Ta

KOH CHCTeMbl Ha nRTb nopR,D,KOB HH)f(e 

CHCTeMbl 30TI - cpOTOnJieHKa H COCTaBJIH

eT B YCJIOBHRX KYTH-20 10"6 A·TOpp/2 /. 
Tipe,IJ,JIO)f(eH cnoco6 nonyqeHIDI B a,D,re3a

TOpe Koneu: MeH&wero KOHeiiHoro pa,D,Hyca, 

OCHOBaHHbiH Ha HH)I(eKu;HH 3JieKTpoHHoro 

Puc. 2. ''Aerozpa¢" nyt~Ka Ha 8blxooe ceKJ4UU JIY3K, 
OCTQ8/leHHbJU Ha MUUleHU. 
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nyqKa B MarHHTHOe none, HMeiOI.Uee 6onbWHH 
MOMeHT. TaKOH cnoco6 no3BOn.ReT ysenHqHTb 
YCKOp.RIOI.QYIO cnoco6HOCTb 3neKTpoHHblX KO· 
neu H yMeHbWHTb TpeOOBaHH.R K B03Myi.Qe
HHHM Be.o;ymero MarHHTHOrO non.R B YCKOp.RIO· 
I.QeH CHCTeMe/ 3/. 

C03,11;aHa BTOpa.R oqepe.o;b JIY3K-20 B COCTa
Be Tpex -CeKUHH H KOMIIneKC 3neKTpOHHOH an
naparypbl WI.R ynpasneHH.R HX HMa,IJ;KOH. 
Ilpose.o;eHa noceKUHOHHa.R Hana.o;Ka pe)I(I{Ma 
ycKopeHH.R 3neKTpOHHOrO nyqKa (pHC. 2), KO
TOpa.R noKa3ana, qTO Ha 3neKTpOHHOM CTeH.o;e 
MO:>KHO npoBeCTH OTpaOOTKY BCeX CHCTeM BTO
poH oqepe.o;H/ 4 /. 

B&monHeHa cosMecTHa.R c H<I>Il AH CCCP 
(ropbKHH) pa6oTa no MOAH<I>HKauHH HH,IJ;yK
QHOHHOH YCKOp.RIOI.QeH CeKUHH, H Ha BbiCOKOM 
ypoBHe MOIUHOCTH 10 + 20 MBT nonyqeHo 
CBlJ-HsnyqeHHe B MHnnHMeTpoBOM .o;Hana3oHe 
,IJ;nHH BOnH/S/. 3TH 3KCnepHMeHTbl nOKa3MH 
nepcneKTHBHOCTb TaKOH reHepauHH CBlJ-H3ny
qeHH.R H ero HCnOnb30BaHH.R B HOBbiX CXeMax 
ycKopeHH.R. 

TeopeT~ecKH H 3KcnepHMeHTanbHO H3yqa
nocb MHTeJibHOe y.o;ep)l(aHHe (,11;0 40 MC) 3neKT· 
poHHO-HOHHblX Koneu B C)I(RTOM COCTO.RHHH Ha 
6ase npoTOTHna KonneKTHBHoro ycKopHTeJI.R 
T.R)I(en&IX HoHos/6 /. IlonyqeHHbie pe3ynbTaTbi, 
yKa3hiBaiOI.UHe Ha coxpaHeHHe nnoTHocm 3ap.R
.o;a KOnbUa (pHC. 3) B TeqeHHe MHTeJibHOrO 
y.o;ep:>KaHH.R H Ha HaKOnneHHe HOHOB, .RBn.RIOTC.R 
npe.o;noCbinKOH .o;n.R C03,11;aHH.R cneKTpoCKODH· 
qeCKOrO HCTO~Ka T.R)I(eJiblX HOHOB nyTeM 
peKOHCTpyKUHH npOTOTHDa. 

Puc. 3. "AerozpaifJ" 6bl6eOeHHOZO 3/leKTpOHHOZO KO/lb· 
140 noCJJe ezo yoepxaHWl e aoze3arope e TelleHue 20 MC. 

HOBblE METO,llH'IECKHE PA3P ABOTKH 

llonHOCTbro 3aBepweao KOMnneKTOBaHHe 
HeH:TpHHHoro .o;eTeKTopa .o;peH:<t>oB&I
MH KaMepaMH H 3neKTpoHHKOH K HHM. Ha 
HeHTpHHHOM nyqKe B H<I>B3 ocymecTsneH 
KOMDneKCHbiH 3aDYCK CHCTeMbl KOOp.o;HHaT
HbiX .o;eTeKTopos 3TOH ycTaHOBKH. 

PA3PAB OTKA CT AH,UAPTHhlX 
KOOP,UHHATHblX ,UETEKTOPOB 

Paspa6oTaHH&Ie paHee pa3nHqa&Ie THDhi Ka
Mep C KaTO,IJ;aMH H3 aniOMHHHeBOH <t>onbrH B 
npouecce MHoroneTHeH: 3KcnnyaTauHH B pa3-
nHqa&IX 3KCnepHMeHTax nOKa3anH XOpOWHe 
xapaKTepHCTHKH H CTa6HnbHOCTb B pa6oTe. 
3TO n03BQnHnO nepeHTH K pa3paOOTKe CTaH· 
.o;apTHbiX .o;eTeKTopos, npe.o;aa3HaqeHH&IX .o;n.a 
OOnbWOr O THpiDKHpoBaHH.R H BHe.z:tpeHH.R B 
3KcnepHMeHThi. 

l13roTosnea nefB&m o6paseu KaMep&I pas
MepoM 0,9 X 1,3 M • lfcnhiTaHH.R, npose.o;eHH&Ie 
Ha CTel-I,IJ;e C pa,IJ;HOaKTHBHblM HCTOqaHKOM, 
.o;anH y .o;osneTBopHTeJI&Hbie pe3yn&TaT&I. llpo
pa6oTaHa Te:xaonorH.R cepHHHoro H3rOTosne
HH.R, H 3aKnroqeHbi .o;orosop&I c HT3<1> (MocK
sa) H HA3 (MocKBa) o cosMecTHOM H3roToB
neHHH 6onbWOH napTHH TaKHX KaMep CHnaMH 
yqacTByroiUHx rpynn. 

Co3.o;aHHe 6on&wHx 3KcnepHMeHTan&HbiX 
YCTaHOBOK C HCDOnb30BaHHeM nponopUHOHanb
HblX KaMep npe.o;'b.RBn.ReT oco6&Ie Tpe6oBaHHH 
K 3neKTpOHHKe: H.o;eHTHqaOCTb KaHanOB H 
B3aHM03aMeH.ReMOCTb, BbiCOKa.R Ha,IJ;e)I(HOCTb, 
DpOCTOTa HaCTpOHKH H perynHpoBKH, DOTpe6-
n.ReMa.R MOI.QHOCTb, ra6apHTbl, CTOHMOCTb H .o;p. 
llpe.o;npHH.RTa DODblTKa C03,11;aHH.R 3neKTpoHHKH 
c~ThiBaHH.R, y.o;osnersop.RIOmeH: nepe~cneH
HhiM B&Iw e Tpe6oBaHH.RM. OcHoBy 3TOH 3neKT
pOHHKH COCTaBn.ReT KapTa C~TblBaHH.R C 32 
CHrHanbHbiX HHTeH PllK-32, KOTOpa.R ycTaHaB
nHBaeTC.R Henocpe.o;cTBeHHo Ha KaMepe. Pas
Mep&I 3TOH KapTbl TaKOBbi, qTO DpH pacnono
)l(eHHH C .o;BYX CTOpOH KaMepbl OHa D03BOn.ReT 
OpraHH30BbiBaTb C~TbiBaHHe HH<!>OpMauHH C 
KaMepbl C 2 MM warOM CHrHanbHbiX HHTeH. 
3Ta KapTa npOH3BO,IJ;HT HenpepbiBHOe C~TbiBa
HHe H 3aDOMHHaHHe HH<I>OpMauHH C Ka)I(,IJ;OH 
CHrHanbHOH HHTH H XpaHeHHe ee B TeqeHHe 
16 BpeMeHHblX HHTepBanOB, MHHHManbHbiH 
pasMep o.o;Horo speMeHHoro HHTepsana B&I6paH 
paBHblM 65 HC. llopor qyBCTBHTenbHOCTH CXe
Mbl MO)I(eT perynHpoBaTbC.R B WHpoKHX npe.o;e
nax. MHHHMMbHbm nopor co cTaa.o;apTHOH 
KaMepoH 0,9 X 1,3 M2 COCTaBn.ReT 4 MKA H 
o6ecnetmsaeT .o;ocTaToqHo 6onbwoe nnaTo no 
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lfCnb,lTQHWl KOOpOUHQTHOU fl.!lOCKOCTU U3 opeufPOBblX rpy60K 0/lR KOMfl.!leKCQ "MelleHble HeUrpUHO". 

HanpH)KeHHIO Ha KaMepe. B 6nH)Kauwee apeMH 

HatiHeTC.Il MaCCOBOe H3rOTOBneHHe 3TOH 3neKT

p0HHKH. 

Co3.IJ.aHHe perHcTpHpyro~eu 3nei<TpoHHKH 

B 06'beMe )I.eC.IITKOB H COTeH TbiC.Illl per HCTpH

pyiO~X KaHanOB npaKTHlleCI<H He npe)I.CTaB

n.lleTC.Il B03MO)I(Hb1M 6e3 aBTOMaTH3~HH npo

~ecca HaCTpOHKH H KOHTpOn.ll napaMeTpOB. 

ilepBa.ll CHCTeMa Hana)J.KH 3nei<TpoHHKH B npo

~ecce H3roToaneHH.Il 6bma co3.IJ.aHa a OHMY 

e~e B 1981 ro.II.y Ha ocHoae MHI<ponpo~ec

copHoH CHCTeMbl. B 1986 r. C03)I.a.Ha HOBa.ll 

CHCTeMa HaCTpOHKH 3nei<TpOHHKH, K OTOpa.ll 

B HaCTO.Il~ee BpeM.Il no)I.rOTOBneHa )J.nH Hana)J.

KH cepHHHOH npo)I.y~HH. 

yqACTHE B C03,ll;AHl1l1 KOMilJIEKCA 

"MEqEHhiE HE:ATPHHO" 

BI<na.II. OHMY B C03.II.aHHe KOMnnei<ca -

)I.eTeKTOpHa.ll qaCTb MIOOHHOrO cnei<TpOMeTpa 

c 3nei<TpOHHKOH . .[J;nH onpe.II.eneHHH n ono)Ke

HHH nponeTaro~eu qacT~bi Hcnonh3yeTCH Me

TO.II. H3MepeHHH KOOp)J.HHaTbl no a p eMeHH 

.II.peu<J>a a .II.peu<j>oabiX Tpy6ax. B cpaaHeHHH c 

npHMeHHBWHMHCH paHee )I.nH 3TOH ~enH )I.peH

<j>OBbiMH KaMepaMH HCnOnb30BaHHe Tpy6, 
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nOCTaBn.lleMbiX npoMbiWneHHOCTbiO, n03BOn.lleT 

COI<paTHTb 06'beM MeXaHHtieCI<HX pa6oT H Ma

TepHanbHbiX 3aTpaT, a TaK)Ke apeMH c6opi<H 

)I.eTeKTOpa. B KatieCTBe OCHOBHOrO 3neMeHTa 

KOHCTPYKI.UiH Bbi6paHa Tpy6a H3 aniOMHHHeao

ro cnnaaa )I.HaMeTpoM 50 MM C TOn~HHOH 

cTeHI<H 0,75 MM,.IJ.nHHOH .IJ.O 5 M. BHyTpH Tpy-

6bi, no ~eHTPY, HaTHrHaaeTc.ll 3onot~eHaH 
BOnh<ppaMOBa.ll npoaonoi<a TOn~HHOH 50 MKM, 

KOTOpa.ll cny)KHT aHO)I.OM. 32 Tai<HX Tpy6bi 

CI<neHBaiOTC.Il B nai<eTbi, llnOTHO )I.pyr I< .IJ.pyry, 
. B )J.Ba cno.ll no 16, o6pa3y.ll c6opotiHbiH MO.IJ.ynh 

KOOp)I.HHaTHOH llnOCKOCTH. ,[l;ononHHTen~?HYIO 

)KeCTKOCTb H B03MO)KHOCTb TOliHOH CTbiKOBKH 

MO.II.yneu npH c6opi<e o6ecnetrnaaroT cne~Hanh
Hbie no)KeMeHTbi H3 aniOMHHHeaoro cnnaaa, 

npHI<neeHHbie I< rpy6aM. Bee Tai<oro MO.II.ynH 

OKOnO 80 Kr. TOliHa.ll <j>HKC~H.Il HHTeH B MO

.II.yne o6ecnetiHBaeTc.ll npH c6opi<e. O.IJ.Ha Koop

.IJ.HHaTHa.ll llnOCKOCTb MOHTHpyeTC.Il H3 6 MO)I.y

neH. Pa3pa6oTaHa TeXHHtieCI<a.ll .IJ.OI<yMeHT~H.Il 
Ha MO)I.ynh H H3rOTOBneHbl OllbiTHbie o6pa3~1. 

Hccne.II.OBaHHH, npoae.II.eHHbie Ha cTeH.II.e H a 

nytii<e 3ap.ll)KeHHbiX tiaCTH~ Ha CHHXpo<j>a30TpO

He JIB8, n03BOn.IIIOT C)I.enaTb BbiBO)I., liTO pa3pa-

60TaHHbiH .IJ.eTeKTOp o6ecnetiHaaeT xopowee 

npOCTpaHCTBeHHOe pa3peweHHe (nyqwe 0,7 MM) 
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Puc. 4. J(8y.MepHaJI zucTozpa.M.Ma pacnpeoeneHUR 8pe

.MeHu Opeuifja 8 3Q8UCU.MOCTU OT KOOpOUHQTbl 'IQCTUij 

8 ntlOCKOCTU 7py6. 

(pHC. 4) H MO)f(eT 6biTb npHHRT 3a OCHOBY 

xoop,JJ;HHaTHoro ,JJ;eTeKTopa cneKTpOMeTpa 

MIOOHOB. roTOBHTC.fl BbiDYCK ODbiTHOH napTHH 

MO,JJ;yJieH CHJiaMH Oil 011.ffi1. 
IlpH pa3pa60TKe perHCTpHpYJO~eH 3JieKT

pOHHKH )l;JI.fl KOMDJieKCa "MelleHbie HeHTPHHO" 

peweaa 6onee o6~a.11 3a,JJ;aqa - co3,JJ;aHHe CTaH-
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• Puc. 6. 3 aeucU.MocTb ce~~eHUR a 112 oT ~/3+ A1;3 
( ~ U ~ - .MQCC08ble 'IUC/la naOOIO!J.4eZO .ROpa U 

.ROpa .MUWeHu). 

,JJ;apTHOH 3JieKTPOHHKH, KOTOPYIO MO)f(HO nc

noJI&30B aT& C WHpOKHM KJiaCCOM ,ll;peHcpOBbiX 

TPY6 H ,JJ;peiicpoBLIX KaMep pa3Horo THna. Pa3-

pa6oTaHa TeXHHlleCKaH ,Jl;OKyMeHTai.Uf.fl H H3rO

TOBJieHb l ODbiTHbie o6pa3Ubl OCHOBHbiX 6JIOKOB. 

PA3BI1TI1E METO.D.OB 11CCJIE.D.OBAHI1.R· 
PEJI.RTI1B11CTCKI1X .R.D.EP 

C HCDOJib30BaHHeM OCHOBHOH qacTH ycTa

HOBKH " AHOMMOH" (pHC. 5) H3MepeHO ce

qeHHe B 3aHMO,JJ;eHCTBHH 19 F c HMDYJibCOM 

- 4 r3B /C·HYKJIOH C H,JJ;paMH yrnepo,JJ;a, MIOMH-

Puc. 5. Cxe.Ma 3KcnepU.MeHTMbHOU ycTaH08Ku: Sl-4 - 7puzzep11b1e Cl4UHTU/l/l..Rl4UOHHble C'leT'IUKu; IIKJ-4- ny'I

K08ble nponopijUOHMbHble Ka.Mepbl; Cl-30- 11epeHK08CKue C'leT'IUKu; Ml-3- .MuweHu. 

nK, 
xuv 
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MoHuTopHbZe KaMepbz nyllKoeou 11aCTU ycTaHoeKu 
''AHOMtl./ZOH ". 

HIDI, Me,D;H, HH,D;IDI, BOJlbcppaMa, BHCMyTa H 
ypaHa B pea~IDIX, KOr,n;a B KOHetiHOM COCTO.R
HHH o6pa3yiOTC.R cpparMeHTbl C 3ap.R,D;OM ~8. 
llorpelllHOCTb H3MepeHHH 1,5 + 2%. 3aBHCH
MOCTb ceqeHH.R oT Maccosoro QHCJia MHilleHH 
COBna,n;aeT ( KpOMe ceqeHIDI B3aHMO,D;eHCTBIDI 
C T.R:>KeJlbiMH MHilleHRMH) C npe,D;CKa3bmae
MOH npocTOH reoMeTpHqecKo:H Mo.n;en&ro 

112 Al/3 Al / 3 
a ~ P + T ' 

r.n;e AP H Ar - Maccos&Ie QHcna na.n;aromero 
.a.n;pa H .a.n;pa MHilleHH (pHc. 6). Ceqame 
B3aHMO,ll;eHCTBIDI C T.R:>KeJlbiMH RApaMH OT 3TOH 
3aKOHOMepHOCTH OTKJlOH.ReTC.R, QTO COBna,n;aeT 
C npe,D;CKa3aHHbiM pOCTOM ceqeHHR H3-3a 
BKna,n;a KynoHoscKoro pacmenneHHR na.n;arome
ro .a.n;pa B none .a.n;pa MHilleHH/7 /. 

Ha ocHose annapaTyphi "AHoManOHa" H 
MarHHTa Cll-40 Ha nyqKe CHHxpocpa3oTpoHa 
co3,n;aH:a ycTaHOBKa, npe,D;HaaHaqeHHaR ,D;JIR Hc
cne.n;osaHHR cpparMeHT~H peJI.RTHBHCTCKHX 
.a.n;ep. 

llponopijUOHtl.llbHbZe KaMepbz ycTtZ~CoeKu ' 'AHoMa.noH " . 

• 



PABOTM,CBH3AHHME 
C C03JlAHHEM YHK 

C uenblo aHaJIH3a HecTauHoHapHoro npouec

ca Tennonepe,n:a'IIH B remm oT o6MOTOK csepx

nposo,IJ.RIUHX Mai'HHTOB npH HX asapHHHblX 

nepexo.n:ax B HOpManhHoe cocTo.RHHe npose.n:e

Hbi 3KCnepHMeHTanhHbie HCCne,n:OBaHH.fl C no

MOIUhiO o6pa3ua Ha OCHOBe yrnepO,n:HblX nne
HOK, cny)IGIBWHX O.D:HOBpeMeHHO MaJIOHHepUH

OHHbiMH HarpeBaTen.RMH H TepMO,n:aT'IIHKaMH. 

Hccne.n:oBaHHH npoBO.n;HnHCh npH ecTecmeHHOH 

KOHBeKUHH HaCbiiUeHHOI'O renH.fl KaK B CB0-

60.n;HbiX, TaK H B CTeCHeHHblX ycnOBHR:X. 

Ilocne,n:HHe MO.D:enHpOBaJIHCh nOMemeHHeM 

UHnHH,n:pH'IIeCKOI'O o6pa3Ua KOaKCHaJihHO B 

CTaJihHYIO Tpy6y TaK, 'IIT06bi Me:>K,n:y noBepx

HOCThiO HarpeBaTen.R-TepMOMeTpa H BHyTpeH

HeH noBepXHOCThiO Tpy6KH o6pa30BbWaJIC.fl 

KOnhuesoH: KaHan c onpe.n:eneHHhiM 3a3opoM. 

KoMnneKc 3neKTpOHHOH annapaTypLI o6ecne

'IIHBan npOBe,n:eHHe 3KCnepHMeHTOB Ha nHHHH 

c 3BM. Harpy3Ka Ha o6pa3eu no.n:asanach 

B BH,n:e HMnynhCa CTa6HnH3HpOBaHHOH MOIU

HOCTH cTyneH'IIaToH Q>opMbi. H3MepeHH.R nposo

.D:HnHCh B HHTepsane BpeMeH 10 MKC + 1 MHH C 

BpeMeHHbiM pa3peweHHeM 50 MKC H 6onee. 

Pe3ynhTaTbi nonyqeHbi B ,n:Hana3oHax y.n:enhHhiX 

Puc. 7. 3aeucUMOCTb nepezpeea .::l T ren.nooroa10U4eu 
noeepXHOCTU OT epe.MeHU t, OTCIIUTbi6Qe.M020 OT HQ
IIQIIQ eKJZIO IIeHWl ren.noeou nazpy3Ku, npu eepruKa.nb
nou U 20pU30HTQ.flbHOU OpUeHTQijUU o6pa3l4Q 6 CTeCHeH
HbiX ycnoeWlx u npu pQ3/IUIIHbiX ren.noebiX Hazpy3Kax. 

TennoBbiX noTOKOB 40 + 10000 BT·M-2 H nepe

rpesos TennooT.n:aiOmeH: nosepxHOCTH 0,1 + 
+ 100 K. )ln.R onpe.n:eneHHhiX ycnoBHH npH Ha

rpy3Kax, 6nH3KHX K KpHTH'IIeCKOH,o6Hapy~eH 
p.R,n: HenHHeHHblX 3QlQleKTOB: B03HHKHOBeHHe 

nHKOB n eperpesa TennooT,n:aiOmeH: nosepxHo

CTH (pHc . 7), B03MO)I(}{OCTh xo.n:a npouecca 

no HecK OnhKHM nyT.RM npH HeH3MeHHOH 

npe,n:biCTOpHH, pa3BHTHe He3aTyXaiOIUHX KOne-

6aHHH nep erpesal 8 I. 
Co3,n:aHhi pe30HaHCHhiH .n:aT'IIHK HCTHHHoro 

o61>eMHor o napoco.n:ep:>KaHH.R cp ( HnH cnnow

HOCTH (1- cp ) ) .D:BYXQla3HbiX nOKOB renH.R C 

pa6o'IIHM KaHaJIOM KOnhuesoro ceqeHH.R H aBTO

MaTH3HpOBaHHa.R CHCTeMa H3MepeHH.R CHI'Hana 

C ,n:aT'IIHKa CfinOWHOCTH, pa60TaiOIUa.R Ha nHHHH 

c 3BM. C HrHanhHbiM 3neMeHTOM .n:aT'IIHKa cny

:>KHT KOaK CHaJihHa.R KOnhUeBa.R eMKOCTh, H3Me

HR:I01Ua.RC.fl B 3aBHCHMOCTH oT senH'IIHHhi cp. Ero 

pa60'IIa.R x apaKTepHCTHKa npaKTH'IIeCKH nHHeH

Ha .n:n.R r enH.R so seeM ,n:Hana3oHe cp. BnepBbie 

npose,n:eHO H3MepeHHe CfinOWHOCTH I'OpH30H

TaJihHbiX .D:BYXQla3HblX nOTOKOB renH.fl B WHpO

KOM ,n:Hana3oHe HX napaMeTpoB. CpaBHeHHe 

3KCnepHM eHTaJihHOH 3aBHCHMOCTH CfinOWHOCTH 

OT MaCCOBOI'O napoco,n:epmaHH.fl C paCC'IIHTaH

HbiMH no P.R.D:Y H3BeCTHbiX Mo.n:eneH: noKa3hiBa

eT, 'liTO HeKOTOpbie MO,n:enH XOpOWO OnHCbi

BaiOT 3KCn epHMeHTaJihHbie pe3ynhTaTbl BO BCeM 

,n:Hana3oHe Maccosoro napoco.n:ep:>KaHH.RI 9 I. 
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MElKJJ.YHAPOJJ.HbiE 
CBH3M 
M HAY~HOE 
COTPYAHM~EC.TBO 



MEIAYHAPOAHbiE CBR3M 
M HAY~HOE COTPYAHM~ECTBO 

Me)l(,lzyHapo.IUioe Hayl.IHo-TeXHHQecKoe 

coTpy,nHHQecmo OHJUI HMeeT OOJihllloe 3Haqe

HHe ,Il;JIJ'I BbillOJIHeHHH nporpaMMbl H ayl.IHO

HCCJie,IJ;OBaTeJibCKHX paOOT l1HCTHryTa, npe,ny

CMOTpeHHOH npo6JieMHo-TeMaTHQeCKHM nJiaHOM. 

OcHOBHhie HTorn 1986 ro.na no Me:>K,IJ;y

Hapo,IUioMy Hayl.IHo-TeXHHQeCKOMY coTpy,nHH

qeCTBy: 

- npoae,neHhl COBMeCTHbie HCCJie,IJ;OBaHHJ'I 

no 93 TeMaM C Hayl.IHhiMH neHTpaMH CTpaH

yqaCTH~ H 19 TeMaM C Me:>K,IJ;yHapo,IUibiMH 

H Ha!lHOHaJibHbiMH opraHH~MH ,npyrHX 

CTpaH; 

- no aonpocaM Hayl.IHo-TeXHHQeCKoro 

coTpy,nHHQeCTBa H ,nnn yqaCTHH a Hayt~HhiX 

COBei.QaHHJ'IX H KOH$epeHnHHX B CTpaHbl

yqaCTH~bl (KpoMe CCCP) KOMaH.O:HpoaaHo 

6onee 600 cnenHaJIHCTOB, B ,npyrHe CTpaHbl -

127 cnenHaJIHCTOB OH.RH; 

- ,IJ;JIH COBMeCTHbiX pa6oT, KOHCYJihTa!lHH H 

COBei.QaHHH H3 CTpaH-yqaCTH~ npHHHTO OKOJIO 

1800 cnenHaJIHCTOB, H3 Hayl.IHhiX neHTpoB 

,npyrHX CTpaH H Me:>K,IJ;yHapo,IUibiX OpraHH3a

llHH- 212 cnenHaJIHCTOB; 

- npoae,neHo 6 KPYnHhiX Me:>K,IJ;yHapo,nHbiX 

KOH$epeH!lHH, a TaK:>Ke 38 HayQHhiX H Hayl.IHO

opraHH3a!lHOHHbiX coaemaHHii. 

EollbWue HaOeJICObl 8 o611acru rpu3uKu 8blCoKux 3Hepzuu C8R3bl8aiOT y'leHble OHJIH c co3oa8ae.Mbl.M 8 HtPB3 
(JipoT8UHo) ycKopuTetzbHO-HaKonuretzbHbl.M KO.MMeKCO.M. Ha CHU.MKe: coopyxeHue TYHHetzR ycKopuretzR . 
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COTPY,lJ;HWIECTBO 
C HAYliHhlMH UEHTP AMH 
CTP AH-YliACTHHU OH.RH 

Hayq~~aa nporpaMMa OH.RH B:&moJDIJieTCJI 
B paMKax WHp<>KOI'O MeX<ZJ;yHap<>AHOI'O COTpy,n
HHqecTBa1 H B nepBYJO oqepe,u:& - c 6onee 
tieM 300 Hay~biMH Opi'a.HH3~MH CTpaH· 
Y'IIB.CTHHU. 3THM B 3Ha~Ten:&Ho:H CTeneHH 
o6ycnoBneH:&I ycneXH HHCTHTYTa B 1986 ro.uy 
B o6JiaCTH TOOpeTHqeCKOH H 3KCnepHMeHTanb
HOH cPH3HKH, B pa3BHTHH ycxopHTen:&Ho:H 
H Bbi~cnHTenbHOH TeXHHKH1 Hay~o-npHKna,z:J;· 
HbiX HCcne.z:{OBa.HHH. 

AKTHBHoe Haytmo-TeXHHqecxoe COTPYAHH· 
tieCTBo oc~eCTBJIJieTCJI c HHCTHTYTaMH 
CoBeTCKOI'O Coi03a1 H B nepBYJO oqepe,u:& -
c HHCTHTYTOM cPH3HKH BbiCOKHX 3HeprH:H 
(llpoTBHHo). B 1986 ro.uy B H<I>B3 pa6oTanH • 
3KcnepHMeHTan:&H:&Ie ycTaHoBKH OH.RH: 1TH
nepoH11,CHrMA-A.RKC1 MHC-2, CKA1 llP03A
llOJI.RPHMETP1 ",lJ;HMe3oHH:&Ie aToMbl". B:&m 
ocy~eCTBneH cPH3~eCKHH nycK yCTaHOBKH 
OH.RH - H<I>B3 - HempHHHoro ,neTeKTopa. 
llpo.uon)K8.Jlac:& npopa6oTKa cPH3~ecxo:H 
npoi'paMMbl H OC~eCTBnHnOCb y'IIB.CTHe 
coTpy,nHHKOB OH.RH B pa3pa6oTKe H co3.ua.HHH 
YMOB MJI YHK. 

Jla6opaTOpWf. TeopeTU!teC'KOU giU3U'KU. ,lJ;Ba 
OT,Uena 3TOH na6opaTOpHH - OT,Uen TeopHH 
3neMeHTapHbiX tiaCTHI( H OT,Uen TeOpHH aTOM· 
HOI'O J~,upa H KOH,ueHCHp<>Ba.HHbiX cpe,n -
npoBO,UJIT HCcne,UOBa.HHJI B TeCHOM KOHTaKTe C 
yt~eH:&IMH H3 cTpaH-y'IIB.CTHHI( HHCTHTYTa. 
MeX<ZJ;yHapoAHoe coTPYAHHtieCTBo oTpa3HnOC:& B 
12 TeMax1 B TOM ~cne B TpeX o6~eHHCTHTYT· 
CKHX, npo6JieMHO·TeMaTHtieCKOI'O nJiaHa 
na6opaTOpHH1 KOTOpbie ofue.UHHJIIOT yCHnHJI 
OKOnO 200 ytieH:&IX H3 Be,Uy~X Hay~:&IX 
QeHTpoB HPBI BHPI CPB, r,npl Pecny6nHKH 
Ky6al MHP I llHP I CPP, CCCP H 11CCP. 

B 1986 ro.uy npo.non)K8.Jlac& aKTHBHaa 
pa6oTa c cPH3HKaMH HPB B o6naCTH pa3BHTHJI 
H npHMeHeHHJI rapMOHHtieCKOI'O cynepnpo
CTpaHCTBa. B:&monHeHo Hccne.noBaHHe no 
BbiJICHeHHIO HOBOH Ba:>KHOH B03MO:>KHOCTH: 
noJiytieHHJI H KnaCCHcPHKaQHH I'HnepK3nepo
BbiX MeTpHK H3 CaMO,UeHCTBHH I'HnepMyn:&TH· 
nJieTOB B rapMOHHtieCKOM cynepnpoCTpa.HCTBe. 
B COTPYAH~eCTBe c - yt~eH:&IMH H3 H.RH.R3 
BAH (Co<i>HH) Hccne.uoBaHbi oco6eHHOCTH "f· 
pacna.n;a BbiCOKOJie~HX COCTOJIHHH1 H30TOnH· 
tieCKHe 3cPcPeKTbl B 3aTYXaHHH OAHO'IIaCTH~biX 
MO.U H ,npyrHe Hay~ble npo6JieMLI. C y'IIB.CTHeM 
yt~eH:&Ix H3 HPB noCTpoeHa To~aa HenHHe:HHaa 
TeopHH .ue<PopMHpyeMLIX mep,nLix Ten c tcBa3H· 
tiaCTHtiHbiMH B036yX<ZJ;eHHJIMH1 a TaiOKe HC· 

cne,UOBaHbl KOH<I>opMaQHH MaKpOMOneKyn B 
:lKH,ll;KOKpHCTann~ecKoM nonHMepe. PaccMoT
peHo nOBe.z:{eHHe KHHKOB B TpeXMepHbiX H 
KBa3HOAHOMepHbiX CTpyKTypax. 

B on:&wo:H BKna.n; B Hccne.noBaHHJI no KBa.H· 
TOBOH TeopHH nonJI BHOCJIT YlleHbie H3 r,np. 
illHpoK oe COTPYAH~eCTBO BeoUeTCJI 3,nec:& c 
YHHBepcHTeTOM HM. K. MapKca (Jie:HnQHI') 
H H<I>B 3 (UomeH). H3yqeH:&I Mo.uenH KBaHTo
Bo:H TOOpHH C I'paHHtiHbiMH ycnOBHJIMH. ,lJ;a.Ha 
cPOPMYJIHpoBKa 3Q><PexTa Ka3HMHpa c TOtiKH 
3peHHJI KBaHTOBOH TOOpHH nonH, Bbi~cneHbl 
p8,D;HaQHOHHbie nonpaBKH H nonpaBKH 3a ClleT 
.UBH)I(eHHJI 3epxan. PM pa6oT noCB~eH 
npo6neMaM MaTeMaTHtiecKOH cPH3HKH1 HC· 
cne,uoBaHbi 3neKTpocna6:&Ie nonpaBKH K 
3nexTpoH-n03HTpoHHo:H a.HHHI'HnJIQHH. CoB
MecTHble HCcne.z:{OBaHHJI I npoBe,ueHHhie B r ,np I 
no3Bon H1IH nonytiHT:& HOBble pe3yn:&TaTbi no 
npoBep Ke npe.uCKa3aTen:&HOH CHnbl HOBbiX 
KHpanbHbiX narpaH)I(HaHOB KBaHTOBOH XpoMO· 
.UHHaMHKH. PacctiHTa.Hbi pa.n;Han:&H:&Ie <t>opM
<t>aKTopbi MH .usyXHempoHH:&IX nepe,uaq 
MeX<ZJ;y H30TOnaMH HHKenJI H npe,unO)I(eHa 
HX n poCTaH napaMeTpH3aQHJI. llpe.uno)l(eHo 
onHCaHHe cnHJIHHJI .usyx J~,uep npH Ha.n;6ap:&ep
HbiX 3HeprHHx. Hccne,noBaHo BnHHHHe CTPYKTY· 
pbl HH3Kone)I(~X COCTOJIHHH ccl>ep~ecKHX 
J~,uep Ha Bep<>JITHOCTH no,n6ap:&epHOI'O cnHHHHJI. 
Ha 6a3oB:&Ie 3BM OH.RH noCTaBneHa npo
rpaMMa1 KOTOpaH BbltiHcnJieT OAHO'IIaCTHtiHbie 
BOnHOBbie cPYHKQHH H OAHO'IIaCTHtiHbie 3H~pi'HH 
B noTeHQHane CaxcoHa - By.uca c yt~eTOM 
KynoHOBCKOI'O B3aHMO,UeHCTBHJI. 0Ha pa3pa
OOTaHa B UH.RH (PocceH,no:p<l>) • llpoBe,ueH:&I 
HCcne,UOBa.HHJI 3neKTpoHHbiX CBOHCTB TOtietiHbiX 
.UecPeKTOB B MeTaJinHtieCKHX CHCTeMax, He3p
I'O,uHtieCKOI'O nOBe.z:{eHHJI H cPa3bl CTeKna B 
KpHCTannax co CTPYKTYPHLIMH cPa30B:&IMH 
nepeXO.UaMH (TY1 ,lJ;pe3,UeH), HepaBHOBeCHbiX 
npoQecCOB B HeynopJ~,uOtieHHbiX CHCTeMax 
(YHHBepCHTeT HM. ryM6on:&,nTa, BepnHH). 

B coTpy.uH~eCTBe c yt~eHbiMH llHP npoBe
.ueHo HCcne,UOBaHHe B o6JiaCTH HOBbiX 3<1>· 
cl>eKTOB1 o6ycnoBneHHbiX KBa.HTOBOH npHpo,UOH 
CBeTa (pa3I'pynnHpoBKa cPOTOHOB, C)I(RTOe 
coCTOJIHHe 3neKTpoMarHHTHoro nonH). Hc
cne.noBaH:&I TepMO.UHHaM~ecKHe CBOHCTBa 
TOtiHO pewaeMOH MO,UenH I'apMOH~eCKOI'O 

KpHCTanna. 
A KTHBHoe Haytn~oe COTPYAH~ecTBo Be

,neTcJI c yqeH:&IMH 11CCP. Ha:H.ueH:&I ycnoBHH 
B03HHKHOBeHHJI Tpeyron:&HOH aHOManHH B 
KanH6poBOt1HbiX TOOpHHX1 npe.uno:>KeHa H 
HCcne.z:{OBaHa HepenJITHBHCTCKa.R MO,Uenb .nBYX· 
'IIB.CTHtiHOI'O pacna.n;a. PaccMOTpeHo .UBH:>KeHHe 
'llaCTHQbl Ha CnO:>KHbiX KOHcPHI'YpaQHOHHbiX 
MHoroo6pa3HHX. Ha 3TOH ocHoBe pa3pa6oTa-
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HI>I MO.D:eJIH .D:JI.R KBaHTOBOH KOHTaKTHOH 
cneKTpoCKOIIHH. CoBMeCTHo CO cn~HaJIHCTaMH 
HJI<l> tiCAH (P)Ke:>K) nocTpoeH yaHBepcaJihHbiH 
IIHOH-.RJJ:epHhiH OnTH11eCKHH noTeH~, C 
nOMOIIU>IO KOTOporo 06'b.RCH.RIOTC.R npaKTH
'IeCKH see HMeiOJJ.Uiec.R 3KcnepHMeHTIUihH&Ie 
.D:aHHbie no ynpyroMy pacce.RHHIO rmoaos aa 
.RJJ:pax. Paspa6oTaH «f>opMaJIH3M, nossoJI.RIOI.UHH 
nOCJie.D:oBaTen:hHO y'IIHThiBaTh «f>epMHescKoe 
JJ:BH:>KeHHe HyKJIOHOB B .RJJ:pe npH OIIHCaHHH 
npoQeccos pacce.RHH.R H «f>oTopo)KJJ:eHH.R 
IIHOHOB Ha .RJJ:pax. 

naooparopwr. 6bJC01<UX 3Hepzuu. WHpoKa.R 
KOOnepaQH.R Jia6opaTOpHH C Hay'IHO·HCCJie.D:O· 
BaTeJJ:hCKiiMH opraHH38.l.lH.RMH CTpaH-y'laCTHHQ 
OHJIH ocYI.UeCTBJI.RJiach npaKTHqecKH no seeM 
HanpaBJieHH.RM npo6JieMHo-TeMaTH11eCKoro nna
aa aa 1986 roJJ:. 21 aayqaa.a TeMa JIB:3, B 
TOM qHCJie 2 06I.UeHHCTHTyTCKHe, BbmOJIH.R
JI8Ch o6'beJJ:HHeHH&IMH rpynnaMH y qeahiX, 
KoTopbie nposen:H P.R.D: «f>YHJJ:aMeHTaJILHI>IX 
HCCJie.D:OBaHHH Ha ycKOpHTeJI.RX OHJIH H 
H<l>B:3 (llpoTBHHO) • PesyJihTaThi HCCJie.D:OBaHHH 
npe.D:CTaBJieHI>I OOJiee qeM B 130 ny6JIHK8QH.RX 
H B BH.D:e 23 Jl:OKJiaJJ:OB Ha Me)KJJ:yH8poJJ:HbiX 
KOH$epeHQH.RX H CHMn03HYMax. 

BoJILWa.R KoJIJia6opaQH.R yqeHhiX pa6oTaJia 
B 3KcnepHMeHTax aa .D:BYXMerposoH: n ponaao
soif KaMepe. CosMeCTHo c HHCTHTyTaMH HPB, 
BHP, r.l(P, MHP, ImP, CPP, CCCP H tiCCP 
noJiyqeHI>I HoBble JJ:aHHble o KYMYJI.RTHBHbiX 
pA-B3aHMO.D:eHCTBH.RX, a TaK)Ke QeHTpaJILHbiX 
CC- H CTa-B3aHMOJJ:eHCTBH.RX. Ha .D:OJIIO coTpy.D:
HHKOB UH<l> (ByxapecT) npHXo.D:HTC.R CaMa.R 
6oJILWa.R qaCTJ. $HJihMOBoro MaTepHaJia c 
.D:BYXMeTpoBOH nponaHOBOH KaMephi, o6pa6a
TbiBaeMoro CTpaHaMH·Y'IaCTHHQaMH. 0 KOJIO 8% 
«f>oTorpa«f>HH: o6pa6oTaJIH BM:3H (Bapaa), 
BM3H ( Co$H.R) H IDIHJI:3 ( Co$H.R) • 

AaaJIH3 orpoMHoro MaccHBa 3KcnepHMeH
TaJihHI>IX JJ:aHHI>IX, noJiyqeHHbiX aa y CTaHOBKe 
BHC-2 B H<l>B:3 (llpoTBHHO) , nposoAHT HHTep
HaQHOHaJihHI>m KoJIJieKTHB $H3HKos HPB, 
BHP, r ,l(P, CPB, CPP, CCCP H tiCCP. CoTpy.D:
HHKH HJIHJI:3 ( Co«f>H.R) H BXTH ( Co$H.R) 
BLinoJIH.RJIH HCCJieJJ:OBaHHe A-3aBHCHMOCTH 
ceqeaHH: o6pa30BaHH.R ot~apoBaHHbiX A -6apHo
HOB. BOJihWOH BKJia.D: B 3TY pa6oTy BHOCHT 
H<l>B:3 (QoH:Tea). 

B HCCJie.D:oBaHH.RX aa ycraaoBKe;, A m .«f>a-3C" 
Y'laCTBYIOT cneQHaJIHCThi HPB, r ,l(P, llHP 
H CCCP. 06pa6oTKa .D:8HHbiX no ap-pacce.RHHIO, 
npose.D:eHHa.a COTPY.D:HHKaMH UIDIH (Poccea
.D:op$) , no3BOJIHJia B C:>KaThie cpoKH no
JIY'IIHTh pe3YJihTaThi no TaKOMY aKTYaJihHOMy 
HanpaBJieHHIO, KaK B3aHMO.D:eHCTBHe peJI.RTH· 
BHCTCKHX .RJJ:ep c .RJJ:paMH. B UHJIH (Poccea-
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JJ:Op$) H3rOTOBJieHbl TaK:>Ke CQHHTHJIJI.RQHOH· 
fible cqerqHKH, 3asepwaerc.a H3roTOBJieHHe o6o
PY.D:OBaHH.R .zm.a MHWeHHo:H CTaHQHH. 

B o6pa6oTKe 3KcnepHMeHT8JihHbiX pe3yJIL
TaToB c ycraaoBKH "JliO.D:MHJia" npHHHMaiOT 
yt~acTHe HHCTHTYThi HPB, llHP, CPP, CCCP 
H tiCCP. TaK, ycHJIH.RMH H<l>HJI (Byxapecr) 
o6pa6oTaHO H 3aiiHCaHO Ha JieHThl CYMMapHI>IX 
pe3yJihTaTOB 5300 C06biTHH. floJiyqeHHble .D:aH· 
HI>Ie BKJIIOqeHI>I B aH8JI·H3 3KCKJII03HBHhiX 
KaHaJIOB .D:eHTpoH-aHTHJJ:eHTpoHHI>IX B3aHMO.D:eH
CTBHH. lloHCK H HCCJie.D:OBaHHe MHorot~aCTH11-

HbiX COCTO.RHHH H KoppeJI.fiQH:H npH B3aHMO· 
.D:eHCTBH.RX peJI.RTHBHCTCKHX .RJJ:ep C npoTOHaMH 
Ha O.D:HOMeTpoBOH BO.D:Opo.D:HOH KaMepe Be.D:YT 
HHCTHTYTbi llHP' CCCP H tiCCP. B HJill 
(CsepK) noJiyqea~oi pesyJihTaTbl no H3MepeaHIO 
ceqeHH.R peaKQHH "He + p + dpp71' npH HM
nyJI~oce 8,6 r3B/c. B KaHaJie 3TOH peai<QHH 
06Hap~eHI>I .D:Ba .D:H6apHOHHbiX COCTO.RHH.R 
H onpe.D:en:eHI>I HX napaMerpLI. fuyqeu:a 
peaKQH.R nOJIHOH Jl:e3HHTerpaQHH .RJJ:pa ren:H.R. 

. flo BOnpocaM C03JJ:aHH.R H HCCJieJJ:OBaHH.R 
KOOp.D:HHaTHbiX JJ:eTeKTOpoB 'laCTHil, CHCTeM 
C'IHTbiBaHH.R H npe.u.craBJieHH.R HH$OpMaQHH, 
a Tai()Ke HCnOJih30BaHH.R aBTOM8TH3HpoBaHHbiX 
JJ:eTeKTopos .D:JI.R peweHH.R aayqao-TeXHH11ecKHX 
3aJJ:aq seJJ:eTC.R coTPY.D:HH11eCTBo c HHCTHTYTaMH 
HPB, r,nP, KH,l(P, CPB, CPP, CCCP H tiCCP. 
TaK, UHM:3T (Aeaa) nocTasHJI B OHJIH 
o6pa3eQ JIHHe:Haoro JJ:eTeKTopa .D:JI.R aHaJIH3a 
pa.D:HOXpOMaTorpaMM, pa3paOOT8JI TeXHOJIOrHIO 
npeQH3HoHHoro KOHBepTopa-KoJIJIHMaTopa. 
B paspa6oTKax .D:eTeKTopos TenJioBLIX aeH:Tpo
HOB HCnOJih30B8JIOCh o6opy.D:OBaHHe H3 llflB 
HHH (llpara) • 

Pa6oThi no pa3BHTHIO MHKponpoQeccopHbiX 
annaparypHbiX Cpe.D:CTB H MaTeMaTHqecKoro 
o6ecneqeaH.R CHCTeM perHCTpaQHH H o6pa6oTKH 
JJ:aHHbiX Be.D:YTC.R B OHJIH B COTpy,D,HH11ecTBe CO 
cne~HCTaMH npaKTH11ecKH scex crpaa
yt~aCTHHQ. 

naooparopu.R. .R.OepHbJX npofMeM. Me:>K,D;y
Hapo.D:Hoe aay'IHo-TeXHH11ecKoe coTpy,D,HH11eCTBo 
BeJIOCh no 24 TeMaM, B TOM 'IHCJie 4 o6me
HHCTHTYTCKHM, npo6JieMHO-TeMaTHqecKoro 
nJiaHa HayqHO·HCCJieJJ:OBaTeJJ:hCKHX paooT B 
o6JiaCTH $H3HKH :ijbiCOKHX, Cpe.D:HHX H HH3KHX 
3HeprHH:. 

YcHJIH.R KoJIJia6opaQHH yqeHbiX HPB, BHP, 
CCCP H tiCCP 6&1JIH aanpaaJieHI>I aa o6pa6oTKY 
$HJihMOBoro MaTepHaJia, noJiyqeHaoro Ha ycra
HOBKe PHCK. B HJIHJI:3 (Co«f>H.R) H- QH<l>H 
BAH (By.D:anewT) npoBO.D:HJiac~o o6pa6oTKa.D:aH
HI>IX no H3yqeaHIO po)KJJ:eHH.R 'laCTHQ c OOJihWHM 
nonepe~IM HMnyJILCOM B a,D;poH-.RJJ:epHI>IX 
B3aHMO.D:eHCTBH.RX. 
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J13ytJeHHe CBOHCTB HeifrpHHO B npm~eccax 
pa,n;HoaKTHBHoro pacna,n;a Be.D;eTCH c ytJaCTHeM 
cneUHaJIHCTOB H3 HaytJHbiX QeHTpoB HPE, 
r )U>, KH)U>, MHP, llHP, CPP, CCCP H liCCP. 
TaK, B 1UilUI3 H HHcTHTyTe MHKpo::meKTpo
HHKH (Co<t>HH) BbiDOJIHeHbl paOOTbl no nOBbi
WeHHlO Ha,D;IDKHOCTH nonynpoBO):UIHKOBbiX 
,D;eTeKTOpOB H3JiylJeHHH, Heo6XO,Il;HMbiX ,ll;JI.fl 
noHCKa 2{3-pacna,n;a c noMoU.U.IO cneKTpoMeTpa 
coana,n;eHHii. Ha HMnJiaHTaTope Jbo6JIHHCKoro 
yHHBepcHTeTa npoBO,D;HJIHCb pa6oTbi no HM
nJiaHTaQHH HOHOB raJIJIH.fl B repMaHHeBbie 
o6pa3Qbl ,ll;JI.fl H3rOTOBJieHH.fl noJiynpoBO,Il;HH
KOBbiX ,D;eTeKTOpOB. 

B HCCJie.D;OBaHHHX po)l(,ll;eHH.H H pacna,n;a 
a,D;poHOB B 3KCnepHMeHTax Ha YCTaHOBKe 
"rHnepoH" yqacTBYIOT HHCTHTYTbi HPE, llHP, 
CPB, CCCP H liCCP. ,Z:Vm: co3,D;aBaeMoii B 01UII1 
YCTaHOBKH MAPC B lUI<!> (KpaKOB) 
H3rOTOBJieHa ,D;peH<!>OBa.H KaMepa cneKTpo
MeTpa BTOpHlJHbiX tJaCTHQ, B 11:3<!> CAH (KowH
Qe) HaJIIDKeH H 3a.nyi.UeH aBTOMaTH3HpoBaHHbiH 
CTeH,D; AJIH OTJIMKH npeo6pa3oBaTeneii "3apH,D;
KO,Il;" H "BpeM.H - KO,Il;" ,ll;JI.fl HOHH3aQHOHHO
KOOp,D;HHaTHOrO cneKTpoMeTpa. 

,Unn HeifrpHHHoro ,D;eTeKTopa, B co3,D;aHHH 
KoToporo npHHHMaJIH yqacTHe ytJeHbie HPE, 
BHP, r,UP, MHP, CPP H CCCP, B Ul1<!>11 BAH 
(Ey,D;aneWT) H3rOTOBHJIH H npoBeJIH HCnbiTa

HH.fl aBTOMaTHlJeCKOH CHCTeMbi KOHTpoJI.H napa
MeTpoB aepwHHHoro ,D;eTeKTopa. B 11<l>B3 
AH r,z:u> (UoifreH) H3rOTOBJieH JIHBHeBbiH 
,D;eTeKTop 1-KBaHTOB H 3JieKTpoHOB nJIOIQMbiO 
3,5 X 3,5 M2 , a TalOKe 45 M2 CQHHTHJIJI.HTOpoB 
,ll;JI.fl CHCTeMbi 3anycKa ,D;peH<!>OBbiX KaMep. 

llpH ytJaCTHH <l>H3HKOB <!>11 liCAH (llpara) , 
YHHBepcHTeTOB B llpare H KowHQe co3,D;aH 
KOMnJieKC nporpaMM H npoBe,D;eHa pe
KOHCTpyKQH.H co6biTHH ynpyroro H pa,n;Ha
QHOHHOrO pacce.HHH.H Me30HOB Ha BO,Il;Opo,D;e 
B 3KcnepHMeHTe CHrMA-AHKC, KOTOpbiH 
OCyiQeCTBJI.fleTC.fl npH COTpy,ru~HlleCTBe cne
UHaJIHCTOB H3 r ,z:u>, BHP, Pecny6nHKH Ky6a, 
CCCP H liCCP. B U11<!>11 BAH (Ey,D;anewT) 
npo,ll;OJI)KaJiaCb pa3paOOTKa 6JIOKOB 3JieKTpo
HHKH. 

,Unn 3KcnepHMeHTOB no nporpaMMe 
.RCHAllll, c ytJaCTHeM ytJeHbiX H3 HPE, BHP, 
r,n;P, MHP, IlliP, CPP, CCCP H liCCP, B 
1UII1 BAH (,Ue6peQeH) H3roTOBJieHbi ,D;Ba 
cneKTpoMeTpHlJeCKHX 6JIOKa THna "CHrHaJI -
npoQecCop" H npH60pbi ,ll;JI.fl pa,D;HOXHMHlJeCKHX 
HCCJie,D;OBaHHH acTaTopraHHlJeCKHX COe,D;HHeHHH. 
113 lUill (CaepK, IlliP) nonyqeHbi peHTreHoB
cKHii nonynpoBO,J:UIHKOBbiH ,D;eTeKTOp H 6JIOKH 
3JieKTpOHHKH ,ll;JI.fl yCTaHOBKH e-1-COBna,D;eHHH. 
B Jli06nHHCKOM yHHBepcHTeTe BbmoJIHeH PM 
Y3JIOB HOHHOro HCTOlJHHKa nJia3MeHHOrO THna 

,D;JIH Macc-cenapaTopa. B U11<l> (EyxapecT) 
npo,D;OJI)KaJIHCb COBMeCTHbie HCCJie,D;OBaHH.fl no 
pa,n;HOXHMHH aCTaTa. B 11.R<l> liCAH (P)Ke)K) 
H3rOTOBJieHa H HCnbiTaHa CHCTeMa aBTOMaTH
lJeCKOH 3aJIHBKH a3oTa MH ycTaHOBKH MYK. 
113 3TOr O )l(e HHCTHTyTa noJiylJeHa TeX,D;OKYMeH
TaQH.fl Ha OCHOBHbie ,ll;eTaJIH 3JieKTpoCTaTHlJe
CKOH TOpM03.HIQeH CHCTeMbl ,ll;JI.fl Macc-cenapa
Topa KOMnJieKCa JICHAllll-2, pa3pa6oTaHa H 
nepe,D;aHa ,D;oKyMeHTauHH Ha 
yCTpOHCTBO, 0 6ecnelJHBaiOIQee 
CKOpoCTH nepe,D;alJH ,ll;aHHbiX 
1130T-5002. 

3JieKTpOHHOe 
nOBbiWeHHe 
Ha HMJI 

B co3,D;aHHH 3KcnepHMeHTaJII>Horo KOMn
neKca M10Clli1H 3aHHTepecoBaHbi HHCTHTyTbi 
HPE, r ,z:u>, MHP, CPP, llHP, CCCP H liCCP. 
B 11<l>.RT (EyxapecT) H3roTOBJieHa ,D;eJIHTenb
Ha.H KaMepa ,ll;JI.fl 3KCnepHMeHTOB no HCCJie,D;O
BaHHIO npoQecCa pe3MHCCHH MIOOHa npH 6e3-
pa,n;HaQHOHHOM ,D;eneHHH ypaHa-235. CneQHa
JIHCTaMH 11<l>JIT pa3pa6oTaHa TalOKe MeTO,Il;HKa 
H3rOTOBJieHH.H TOHKHX MHWeHeH H3 ypaHa, 
co6paHbi yCHJIHTeJIH H npe,o;yCHJIHTeJIH ,ll;JI.fl 
KaMepbi ,D;eneHH.H. 113 <!>11 liCAH (llpara) 
nepe,D;aHa TeXHOJIOrH.H H3rOTOBJieHH.H TepMO
MeTpOB ,ll;JI.fl H3MepeHH.H CBepXHH3KHX TeMnepa
Typ, pa3pa6aTbiBaeTC.fl 3JieKTpOHHKa ,ll;JI.fl rpa
,D;HeHTHbiX H3MepeHHH TeMnepaTypbi. 

B K apnosoM yHHsepcHTeTe (llpara) BBO
,D;HTCH B ,D;eHCTBHe pa3pa60TaHHa.H B JI.flll 
011JII1 npOTOHHa.H nOJI.HpH30BaHHa.H MHWeHb 
CO CBepxnpOBO,Il;.fiiQeH MarHHTHOH CHCTE!l.fOH 
,ll;JIH cosMeCTHoro lJCCP - CCCP - 011.RI1 
3KCnepHMeHTa no H3MepeHHIO KOppeJI.HQHH 
nonnpH3aUHH B ynpyroM np-pacce.HHHH npH 
3HeprHH HeiiTpOHOB 14 M3B. 3KcnepHMeHT 6y
,n;eT npoao,n;HTbCH B .R,n;epHOM QeHTpe Kapnoaa 
yHHBepcHTeTa Ha ycKopHTene BaH-,n;e-rpaa<t>a. 

B co3,n;aHHH 3JieKTpoHHbiX CHCTeM pea.rib
Horo BpeMeHH ,ll;JI.fl aBTOMaTH3aQHH HCCJie,ll;O
BaHHH Ha yCKOpHTen.HX H B .H,Il;epHOH <l>H3HKe 
npHHHMaiOT ytJaCTHe cneQHaJIHCTbi HPE, BHP, 
CPB, r .UP, MHP, KH)U>, llHP, CPP H lJCCP. 
113 YHHBepCHTeTa B llJIOB,D;HBe nepe,o;aH B 011JII1 
o6pa3eQ nepcoHaJII>Horo KOMnbiOTepa "llpa
BeQ-82 " C QeJibiO o6ecnetJeHH.H B03MO)I(H0CTH 
COBMeCTHbiX pa3paOOTOK CHCTeM o6pa60TKH H 
c6opa HH<!>OpMaQHH Ha ero OCHOBe. B Co<l>HH
CKOM YHHBepcHTeTe 3aKoHlJeHa pa3pa6oTKa 6no
Ka <t>opMHpOBaTeJI.H BpeMeHHOH npHB.H3KH ,ll;JI.fl 
1-cneKTpoMeTpoB. CneQHaJIHCTbi TexHHlJeCKoro 
YHHBepCHTeTa (.[\pe3,D;eH) npo,D;OJI)KaJIH COB
MecTHble pa3pa60TKH 3JieKTpoHHbiX CHCTeM B 
CTaH,D;apTe KAMAK, pa6oTaiOIQHX Ha CBH3H 
c 3BM. 113 11.R<l> liCAH (P)Ke)K) nonyqe~~a 

TeXHHlleCKa.H ,ll;OKyMeHTaQH.fl ,ll;JI.fl MaJIOCepHH
HOrO BblnyCKa B Oll 011JII1 pa3pa60TaHHbiX 
B 11Jl<l> ,ll;HCnJieeB ,ll;JI.fl MHOrOQeJieBbiX 3JieKT-
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poHHhiX CHCTeM B CTaH,D;apre KAMAK , npe.A

Ha3HalleHHI>Ix AJIH c6opa H o6pa6oTKH cneKTpo

MeTpHllecKoH: HH<i>OpM~HH. 

Jla6opaTOpWl .ROepHbZX peaKijUU. Me)K)l;y

HapoAHoe HayliHo-TeXHHtlecKoe COTPYAHHllecTBo 
npoBO)l;HJIOCb B paMKax 7 TeM npo6JieMHO
TeMaTHlleCKOrO nmma HayliHO-HCCJie)l;OBaTeJib

CKHX pa60T C HHCTHTYTaMH H opraHH3~HHMH 
CTpaH-yllaCTH~ O:IDII1. 

B pa6oTax no CHHTe3y TpaHc<l:>epMHeBLIX 

H CBepXTJDKeJihiX ::meMeHTOB H nOHCKy B 

npHpo)l;e ' pe)l;KHX aTOMHhiX .fl)l;ep H HAepHbiX 

npeapameHHH: y~~acTBOBaJIH HayliHhie o p raHH3a

IUm HPB, BHP, r )J.P, MHP, ITHP, KH)J.P, 

CPP, CCCP H tJCCP. B :IDI:IDI3 BAH (Co<l>HH) 
pa3pa6oTaHa BhiCOKOliYBCTBHTeJibHaH Macc
cneKTpoMeTpHlleCKaH MeTO)l;HKa 3JieMeHTHOrO 

aHaJIH3a Be~eCTB, C nOMOI.I.Q.lO KOTOpoH npoBO
)l;HJIOCb pa3)l;eJieHHe no MaccaM 3JieM eHTOB, 

CO)l;ep)I(~XC.fl B npHpo)l;HbiX o6'beKTax, C 

QeJiblO nOHCKa CBepXT.fl)l(eJibiX 3JieMeHTOB B 

npHpo)l;e. B U:I111PI1 AH r)J.P (neH:nQHr) 
C03)l;aH O)l;HH H3 BapHaHTOB Jia3epHOrO HOHHOrO 
HCTOliHHKa )l;JI.fl Macc-cneKTpoMeTpa n l1,Ul1A. 

B I1.Hll (CBepK) C03)l;aH H HCnhiTaH HOBhiH 

THn nponopQHOHaJibHhiX ClleTliHKOB HeHTpOHOB, 

3)l;ecb )l(e pa3pa6oTaH HOHH3~HOHHQ-liYBCTBH
TeJibHhiH ClleTliHK AJI.fl HeHTpoHHoro )l;eTeKTopa. 

B HCCJieAOBaHHH MeXaHmMa B3aHMOAeH:

CTBHH TJDKeJILIX HOHOB c MPaMH coTPYAHHlla
JOT yqeHbie HPB, BHP, r )J.P, llHP, CPP, CCCP 
H tJCCP. Ha Ba3e pa3BHTHH H BHe)l;peHHH 

E)l;HHoro QeHTpa no <PmHKe BAH ( Co<l>HH) 

pa3pa60TaH H H3rOTOBJieH BaKYYMHbiH Kap

KaC yCTaHOBKH OOBOC, BeAYTCH pa6oThi 
no H3rOTOBJieHHJO )l;eTeKTHpYJO~X M O)l;yJieH 

3TOH yCTaHOBKH H BaKyyMHOH CHCTeMhl. 

B U::IDII1 AH r )J.P (PocceH)l;oP<P) ocy~eCTBJIH
JIHCb pa3pa6oTKa H HCnhiTaHHH )l;eTeKTHpYJO

~HX yCTpoHCTB YCTaHOBKH OOBOC, C03)l;aBaJI

C.fl npoeKT B&KyyMHoH: llaCTH :noH: yCTaHOBKH. 

Bon&woH: BKJiaA BHecJIH coTpyAHHKH :IDII1 

(CaepK) B HaJiaAKY 3JieKTpoHHOH anna
paTypbi H nporpaMMHoro o6ecnelleHHH ycra
HOBKH ,U3MAC. 

l13ylleHHe rny6oKOHeynpyrHX CTOJIKHO

BeHHH CJIO)I(HbiX .fl)l;ep H caoH:CTB HYKJIHAOB, 

YAaJieHHI>Ix OT AOJIHHLI 6eTa-cra6HJILHOCTH, 

ocy~ecTBJIHJIH cneQHanHCThi HPB, BHP , r)J.P, 

KH.UP, MHP, llHP, CPB, CPP, CCCP H tJCCP. 

B :IDI:IDI3 BAH (Co<l>HH) aenacL noArOTOBKa 
Jia3epa C nepeCTpaHBaeMOH llaCTOTOH )l;JI.fl 

H3ylleHHH caoH:cTB .fl)l;ep. CoaMecTHo c U:I1<I> 
(ByxapeCT) C03)l;aHa no3~HOHHO-qyBCTBHTeJIL

HaH HOHH3aQHOHHaH KaMepa MC-A. 

B pa3pa6oTKe H HcnoJIL30BaHHH HAepHo
<l>H3HllecKHX MeTO)l;OB )l;JI.fl peWeHHH 3a)l;all 
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B CMe)I(HbiX o6JiaCTHX HayKH H TeXHHKH aKTHB

HOO yliB.crHe npHHHM810T HHCTHTYTLI HPB, 

BHP, r )J.P, Pecny6nHKH Ky6a, MHP, llHP, 

CPB, CPP, CCCP H tJCCP. B YHHBepcHTeTe 
HM. n.3Taewa (By)l;anewT) H3rOTOBJieHO 

3JieKTpoHHOe o6opy)l;OBaHHe )l;JI.fl H3ylleHH.fl 

MexaHHllecKHX caoH:cm MaTepHaJioB, noABepr

HYTLIX o6JiylleHHJO TJDKeJILIMH HOHaMH Ha 

ycraHoBKe PI1llC. YHHBepcHTeT npeAOCTaBHJI 

TaK)I(e o6pa3QLI MaTepHaJioB AJIH PaAHaQHoH

HhiX HCCJieAOBaHHH noA nyliKOM. AH Ky6LI 

noCTaBHJia B 01UII1 3BM, Ha KOTopoH: o6pa-

6aTLIBaJOTCH pe3YJILTaTbl XHMHllecKHX OIILITOB 

H aKTHBaQHOHHOrO aHaJIH3a. 

Jla6opaTOpWl neuTpoHHou tjjuau1<u. HayliHo

TenrnqecKoe COTPYAHHllecTBO ocy~eCTBJIHJIOCL 

C HHCTHTYTaMH H opraHH3~HHMH CTpaH
YllaCTH~ no MTH TeMaM npo6neMHo-TeMaTH

llecKoro nJiaHa HayqHO-HCCJie)l;OBaTeJILCKHX 

pa6oT O:IDII1. <I>opMbi COTPYAHHllecma -
pa3pa60TKa H H3rOTOBJieHHe OT)l;eJILHhiX 3Jie

MeHTOB <l>H3HllecKHX yCTaHOBOK, npe)l;OCTaBJie
HHe o6pa3QOB H npH6opoB, o6pa6oTKa 3KCne

pHMeHTaJibHhiX pe3yJILTaTOB H no)l;rOTOBKa 

ny6nHKaQHH. B HCCJieAOBaHHHX npHHHMaJIH 
y~~acrHe cneQHanHCTLI scex CTpaH-yllaCTH~ 

O:IDII1. 

B llnoBAHBCKOM YHHBepcHTeTe HAeT o6pa-

6oTKa ,qaHHblx no a-pacnaAy KOMnayH)l;-Mep, 
3)l;ecL )ICe C03)l;aeTC.fl HOHH3aQHOHHaH KaMepa. 

CoBMeCTHO c TeXHHtlecKHM yHHBepcHTeTOM 
(,lJ;pe3AeH) pa3pa6aTbiBaeTCH HOBaH MeTOAH

Ka HCCJie)l;OBaHHH peaKQHH: pe30HaHCHbiX 

HeH:TpoHoB c HAPaMH, MH 3THX pa6oT B TY 
H3rOTOBJieHa CHCTeMa aBTOMaTHllecKoro ynpaB

JieHHH CMeHbi o6pa3QOB. 

B neH:nQHrCKOM YHHBepcHTeTe mroTOBJie

Hbl o6pa3Qbl AJI.fl npOBe)l;eHHH Ha I1BP-2 AH

<i>paKQHOHHbiX HCCJie)l;OBaHHH BJIHHHHH 3CTepoB 

Ha CTpyKTypy MO)l;eJILHhiX JIHIIH,ZlHbiX MeM6paH. 

B BLICWeH TeXHHlleCKOH WKOJie (Mar)l;e6ypr) 

3aKoHlleHa c6opKa AHCKOB H HallaTa c6opKa 

ABYXAHCKOBOro npepbiBaTeJI.fl HeHTpoHOB )l;JIH 

cneKTpoMeTpa CllH-1. llpH yqacrHH cneQHaJIH

CTOB lUI<!> (KpaKOB) OC~eCTBJIHeTCH MOHTa)l( 
3epKanLHhix HeH:TpoHOBOAOB H y3JIOB cneKTpo

MeTpa HEPA-llP Ha I1BP-2, mroTaBJIHBaeTcH 

npepbmaTeJIL HeHTpoHOB, reJIHeBLIH KpHOCTaT. 

CoBMecTHo c lll1 (llpara) npoAOJI)I(MHCL 
pa6oThi no H3rOTOBJieHHJO TpeXKpy)I(HbiX 

rOHHOMeTpoB )l;JI.fl CTpyKTypHbiX HCCJie)l;OBaHHH. 

COTPYAHHKH QI1<l>I1 (By)l;anewT) yqacmy

JOT B pa3pa60TKe H C03)l;aHHH 3JieKTpoH

HhiX 6JIOKOB )l;JI.fl aBTOMaTH3HpOBaHHOH CH

CTeMbl CHHTHH MarHHTOKap)l;HOKapT. lUI<!> 
(~e)l() npe)l;OCTaBHJI 1000 llaCOB nyqKO

BOrO BpeMeHH )l;JIH COBMecTHbiX 3KCnepHMeH-



TOB H nepe,na.JI B 0J1HH ,1\Ba repMaiiHeBbiX 
AeTeKTOpa AJIR npHKJia,l\HbiX HCCJie,l\OBaiiHH. 

JlafJopaTOpUR 6bZilUCfl.UT€/1.bHOU T€XHU'I<U U 

aeToMaTuaaijuu. B 1986 ro,ny na6opaTopHR 
coTPYAIIH'IIa.Jia c Hay'IIHo-Hccne.noaaTeJILCKHMH 
opraHH3al.\lffiMH CTpaH-ytJaCTHHQ OIUII1 no 20 
TeMaM, . B TOM liHCJie ABYM o6meHHCTHTyT
CKHM, npo6neMHo-TeMarnllecKoro nnaHa 
Hay'IIHo-HcCJie,noaaTeJILCKHX pa6oT H Me)K)l;y
Hapo,nHoro coTPYAHHlleCTBa. 

CoaMecTHO co cne~HaJIHCTaMH H3 HPB, 
BHP, r.[(P, KH,[(P, MHP, llHP, CPP, CCCP 
H qccp ycnewHo BLmoJIHRJiacL oAHa H3 rnaa
Hhix 3a,na11 JIBT A - 3QlQleKTHBHoe HcnoJIL3o
BaHHe H pa3BHTHe UeHTpaJILHoro BbiiiHCJIHTeJIL
Horo KoMnneKca. Ul1ci>I1 (PocceH,nopQ>) 
npHHRJI ytJacTHe B pa6oTe no aonpocaM npHMe
HeHHR R3biKa Cl>OPTP AH-77 H naKeTOB npo
rpaMM MawHHHoH: rpaQlHKH. B COTPYAHHllecTBe 
c Ul1ci>POHET (KpaKoB) 6biJI BHe,npeH Ha 
3BM CDC-6500 HOBbiH naKeT nporpaMM no 
H3MepeHHIO xapaKTepHCTHK pa6oTLI onepa
~oHHoH: CHCTeMbl C ~eJiblO ee omHMH3~HH. 
B pa6oTax no pa3BHTHIO H HcnoJIL30BaHHIO 
CHCTeM aHaJIHTHlleCKHX BblliHCJieHHH yllaCTBO
BaJIH HHCTHTyTbl HPB, BHP, CPB, r,nP, KHLJ;P, 
CCCP H qccp. CoaMecTHo co cn~HaJIHCTaMH 
U11ci>I1 BAH npoBOAHJIHCb aHaJIH3 H BbiRBJie
HHe OWHOOK B CHCTeMe aHaJIHTHllecKHX Bbl
liHCJieHHH AMP AJIR EC 3BM. llepeao,n 6onL
WHX nporpaMM c REDUCE Ha AMP no3BOJIHT 
C3KOHOMHTL pecypcLI EC-1061 B 011HI1 H 
EC-1045 B U11ci>I1 npHMepHo a nRTb pa3 no 
naMRTH H B 10 pa3 BO BpeMeHH QeHTpaJibHOrO 
npo~eccopa. CoTPYAHHKH YHHBepcHTeTa 
HM. K.MapKca (JieH:ImHr) y11aCTBOBaJIH B pa3-
pa6oTKe aJiropHTMOB H B C03AaHHH naKeTOB 
nporpaMM AJIR aHaJIH3a H peweHHR HeJIHHeH
HbiX ypaaHeHiill. Co3AaH naKeT nporpaMM 
AJIR nocTpoeHHR 6a3HCOB rpernepa AJIR He
JIHHeHHbiX aJire6paH11ecKHX ypaaHeHHH. Coa
MeCTHO c 11Cl>ll qcAH (llpara) 3aBepweHa 
pa6oTa no co3AaHHIO nporpaMMbi Ha R3biKe 
REDUCE AJIR nocTpoeHHR nylleBLix AHQlQle
pe~aJILHbiX ypaBHeHHH. 

Pa3pa6oTKa aJiropHTMOB H C03AaHHe MaTe
MaTHllecKoro o6ecnelleHHR CHCTeM ynpaaneHHR 
H o6pa60TKH AaHHbiX 3JieKTpoHHbiX 3KCnepH
MeHTOB ocyi.QeCTBJIRJIHCb cne~aJIHCTaMH HPB, 
BHP, r.[(P, cccP H qccP. nno.noTaopHbiM 
6Lmo coTPYAHHlleCTBO c IUIIUI3 BAH (Co
QlHR) • 3,nec.b C03,1\aHa H BBe,l\eHa B 3KCnJIYaTa
~ Ha EC 3BM BbiCoKonpoH3BOAHTe!IbHaR 
CHCTeMa MRCCOBOH o6paOOTKH AaHHbiX CO 
cneKTpOMeTpa BHC-2. llpH yqaCTHH 11Cl>B3 
AH r.[(P (UoH:TeH) pa3pa6oTaHbl H npoae
peHbl Ha MO,l\eJIHpoBaHHbiX C06biTHRX nporpaM-

Mbi pacn03HaBaHHR H reoMeTpHllecKOH pe
KOHCTpyK~H C06biTHH C yCTaHOBKH HeHTpHH
HbiH ,neTeKTop. 

LJ;nR 6eCQlHJibMOBbiX CHCTeM C'beMa HHQlOp
MR~H B QlH3HlleCKHX 3KcnepHMeHTax ( coTpy,n
HHlleCTao HPB, llHP, CCCP H qcCP) cne~Ha
JIHCTaMH H11U K.UeH:c (AeHa) BbinOJIHeHbi 
paclleTbi H H3roTOBJieHbi omHllecKHe Y3Jibi 
TeJieBH3HOHHOH CHCTeMbi KOHTpO!IR CTpHMep
HOH KaMepbl ycTaHOBKH rHBC H TeJieBH3HOH
HOH CHCTeMbi KOHTpona ycTaHOBKH MHC-2. 
CoTpyAHHKH Cl>l1 qcAH (llpara) npHHRJIH 
YtJaCTHe B H3roTOBJieHHH y3JIOB KaJIH6poBo11-
HbiX CHCTeM KOHTpo!IR AJIR 3THX )ICe yCTaHOBOK. 

B pa3pa6oTKax HHTeJIJieKTYaJILHbiX rpaQ>H
qecKHX CHCTeM Ha 6a3e MHKponpo~eccopHOH 
TeXHHKH yqacTByiOT HH)KeHepbl BHP. r ,[(P. 
KHLJ;P, llHP, CCCP H qccP. CoaMecrno c 

· 11Cl>B3 AH r.[(P (UoH:TeH), UHll AH r.[(P 
(BepJIHH) H HapOAHbiM npe,nnpHRTHeM 
POBOTPOH BbinOJIHeHbi pa3pa6oTKH apxH
TeKTyp&I H ocHOBHbiX Y3JIOB rpaQlHllecKoro 
npo~eccopa AJIR ynpaaneHHR ~eTHbiM pacTpo
BbiM ,1\HCnJieeM C BbiCOKHM pa3peweHHeM. 

OToe11. HOBbZX MeToooe yc~<opeHUR. 
B 1986 ro,ny OTAeJI ocymeCTBJIRJI COTPYAHH
lleCTBO c HayliHhiMH ~eHTpaMH HPB, BHP, 
r LJ;P, KH,[(P, llHP, CPP, CCCP H qccP no 
nRTH TeMaM npo6neMHO-TeMaTHllecKoro nnaHa 
Hay'IIHO-HCCJie,l\OBaTeJI.bCKHX pa6oT H Me)K)l;y-
HapO,nHOr O COTPYAHHllecTaa. • 

Hm6onee aKTHBHO aenHCL 3aBepwawmHe 
pa6oTbi no C03AaHHIO ycKopHTeJIR KYTH-20. 
B coTpy,nHH~~ecTae co cne~HaJIHCTaMH IUII1H3 
BAH (CoQ>HR) npoae,neHbi HCllbiTaHHR 6noKa 
,1\eTeKTOpoB peHTreHOBCKOrO H3JiylleHHR H 
OllbiTHOrO o6pa3~a n03HQHOHH0-1!yBCTBHTeJI.b
HOrO ,neTeKTOpa peHTreHOBCKOrO H3JIY11eHHR. 
J1CllbiTaHHR nOKa3aJIH npHMeHHMOCT.b 3THX ,ne
TeKTOpOB Ha KYTH-20. HapRAy c annapaTY
por':f K AMAK, pa3pa6oTaHHOH B U11ci>I1 BAH 
(By,nanew T), B cocTaa ACY KYTH-20 BKJIIO
lleHbi CHCTeMbl OT6opa 3JieKTpoH-HOHHbiX 
Kone~ no BeJIHIIHHe 3axaalleHHoro ToKa ny11Ka 
Ha HallaJILHoH: op6HTe B a,nre3aTope. llpH yqa
CTHH cne~a.JIHCTOB TeXHHllecKoro yHHBepcHTe
Ta (LJ;pe3,neH) npoae,neHbi HCllbiTaHHR Ha Me
XaHHllecKyw H 3JieKTpHllecKyiO np011HOCT.b 
o6pa3~0B MaTepHaJIOB, KOTOpbie 6YAYT HCnOJib-
30BaHbl npH H3rOTOBJieHHH HOBOrO BapHaHTa 
KaMepbi a,l\re3aTopa Hero MarHHTHOH CHCTeMbl. 

B paMKax pa6oT no H3rOTOBJieHHIO Y3JIOB 
AJIR YHK 11ci>B3 (llpoTBHHo) c HcnoJIL30Ba
HHeM BbiCOK03QlQleKTHBHOrO o6opy,nOBaHHR 
TY (,D;pe3,neH) 6LIJIH npoae,neH&I Hccne,noBaHHR 
TennoQlH3HllecKHX caoH:CTB MaTepHaJIOB AJIR 
TenJIOBOH MOAeJIH CBepxnpoBO,nRI.Qero MarHH-
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MexoyHapOOHflJI UlK0/10-ceMUHap no fPU3UKe TJ/.JtCe.tlbiX UOH06 COCTOJl/IOCb 6 )zy6He 6 CeHT.R6pe 1986 2000. Jlpeo
CTQ6UTe.tlbHbiU cocra6 y11aCTHUK06 WKO/Ibl npe6b1Wa.n 200 cne14ua.nucro6 U3 OHJ/H, Hay'IHblX !4eHTpo6 crpaH
y~~acTHU!4 HHcruryra, a raKJKe AH211uu, Hra.nuu, CIIIA, <PuHII.RHouu, <PPr, III6eii14apuu u J/noHuu. 



Ta. C QeJibiO C03,llaHHH CBepxnpoBO,ll.fll.UHX 
,llaTliHKOB ,llJI.fl CHCTeMbl ,llHai'HOCTHKH napaMeT· 
poB UHPKYJIRpHbiX noToKoB ren:HH coaMecT
Ho c 3neKTpoTeXHHqecKHM HHCTHTYTOM U3<I>H 
CAH (BpaTHcnaaa) Ha cneQHaJIH3HpoBaHHOM 
o6opy,llOBaHHH 3TOrO HHCTHTyTa 6biJIH HCCJie,llO· 
BaHbl o6pa3Qbl CBepXnpOBO,ll.fiiUHX nJieHOK 
HH06HH, H3roTOBJieHHhiX KaK B OHMY, TaK H 
B 3H U3<I>H CAH. 

HAYtiHhiE COBEIUAHIDI 

B 1986 ro,uy OIDIH opraHH30Ban H npoaen: 
6 KpynHbiX Me)K.zlYHapo.UHhix coaeruaami. 

B HIOHe B )J;y6He cocTO.fiJIC.fl VIII Me)K.zly
Hapo.llHbiH ceMHHap no 'npo6neMaM cPH3HKH 
BbiCOKHX 3HeprHH, B KOTOpoM n pHH.fiJIH 
yqaCTHe yqeHhie H3 COUHaJIHCTHQecKHX CTpaH, 
a TaK)I(e HTanHH, KaHa,uhi, CiliA, <I>paa~, 
<I>Pr, IIIaeuHH H HnoHHH. CeMHHap 6hm nocaR
IUeH BOnpocaM peJI.fiTHBHCTCKOH R,llepHOH 
cPH3HKH H KBaHTOBOH XpOMO,llHHaMHKH. 

80 cneQHaJIHCTOB H3 9 CTpaH npHH.fiJIH 
yqaCTHe B COBeiQaHHH "PeHopMrpyn na-86", 
npoae,ueHHOM B )J;y6He B aarycre. Ha HeM 
6biJIH paCCMOTpeHhl BonpoCbl npHMeHeHHH 
MeTO,lla peHOpMaJIH3aQHOHHOH rpynnhi B Teope
THQeCKOH cPH3HKe. 

Me)K.zlYHapo,uHaR WKona-ceMHHap n o cPH3H
Ke T.fl)l(eJibiX HOHOB, COCTO.fiBWa.fiC.fl B )J;y6He 
B CeHTR6pe, C06pana OKOJIO 200 cneQHaJIHCTOB 
H3 cTpaa-yqaCTHHU, a TaK)I(e 38 - H3 AHrnHH, 
HTaJIHH, CiliA, <I>paHUHH, IIIaeQHH H H noHHH. 
JleKQHH Ha WKOJie 6hiJIH npoQHTaHbl Be,lly
IUHMH yqeHbiMH B o6JiaCTH cPH3HKH T.fl)l(eJibiX 
HOHOB. 

HHCTHTYT .fiBHJIC.fl opraHH3aTopoM V M e)K.zly
Hapo,uHoH WKOJibl no Heifl'poHHOH cPH3HKe, 
KOTOpaR npOBO,llHJiaCb B OKT.R6pe B AJiywTe. 

IIIKona CTaBHJia caoeii UeJibiO 03HaKOMJieHHe 
yqaCTHHKOB C noCJie,llHHMH ,llOCTH)I(eHH.fiMH 
H nepcneKTHBaMH pa3BHTHH TeopeTHQecKHX 
H 3KCnepHMeHTaJibHbiX HCCJie,llOBaHHH B o6na
CTH Heifl'poHHOH cPH3HKH. B pa6oTe WKOJihl 
npHH.fiJIH yqaCTHe OKOJIO 160 cneQHaJIHCTOB, 
B TOM liHCJie 70 H3 OIDIH. 

B X CoaeruaaHH no ycKopHTeJI.fiM 3a
p.fl)l(eHHbiX QaCTHQ, npoae,ueHHOM B OKT.R6pe 
B )J;y6He, npHHRJIO yqaCTHe 350 cneQHaJIHCTOB. 
Ha coaeruaaHH 6hiJIH npe,ucraaneHhi ,uoKJia,uhi 
0 COBpeMeHHbiX TeH,lleHUHHX pa3BHTHH ycKo
pHTeJieH H HX CHCTeM. 

B ,ueKa6pe B )J;y6He 6hma npoBe,ueHa 
XVII Me)K.zlYHapo,llHaR wKoJia MOJIO.llhiX 
yqeHbiX no cPH3HKe BbiCOKHX 3HeprHH C yqaCTH· 
eM 81 cneQHaJIHCTa. 

Bonbwoe 3HaqeHHe .UJI.fl Hay'IHoH ,lleRTeJib
HOCTH OIDIH HMeJIH pa6otmt! Hay'IHhie coaerua
HHH. TaKHX COBeiUaHHH COCTO.fiJIOCb 
B HCTeKWeM ro,uy 18, B TOM liHCJie no HCCJie
,llOBaHHHM Ha .llBYXMeTpoBOH nponaHOBOH 
KaMepe, ycTaHOBKe "JliO,uMHJia", cneKTpo
MeTpax rHBC, CHrMA-AHKC, MHC-2, PHCK, 
no HCCJie,llOBaHHHM KOH,lleHCHpoBaHHbiX Cpe,ll 
Ha 3KcnepHMeHTaJibHbiX ycraaoaKax HBP-2 H ,up. 

3KCKYPCHH B OIDIH 

B 1986 ro,uy 06'be,uHHeHHbiH HHCTHTYT 
R,llepHbiX HCCJie,llOBaHHH noceTHJIH 90 3KCKyp
CHOHHbiX rpynn o6rueii liHCJieHHOCTbiO 1588 qen:, 
Cpe,uH 03HaKoMHBWHXC.fl c pa6oToH HHTepHa
UHOHaJibHoro KOJIJieKTHBa HHCTHTYTa, ero 
OCHOBHbiMH HanpaBJieHHHMH B HayllHhiX HCCJie
,llOBaHHHX H 6a30BbiMH yCTaHOBKaMH 6hiJIH 
nocon CPP, .llHnJIOMaTHQecKHe pa6oTHHKH p.R,lla 
crpaa, .uen:eraQHH ceKpeTapHaTa Coaern 3KoHo
MHQecKoii B3aHMonoMOIUH, npe,uCTaaHTen:H 

3aceoaHue e )Jy6He coeMeCTHozo opzKoMuTeTa (OHJ/H, HPE, llEPH) wKon&z UEPH- OHJ/H no rpu3uKe, npo

eeoeHue Kompou HaMelleHo Ha 6-19 ceHTR6jm 1987 zooa 8 BapHe (HPE). 
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Bu3UT 6 J(y6Hy 6UI4e-npe3uiJeHTa qcAH aKadeMuKa K./011uwa, peKTopa YHu6epcureTa U.M • .R.A.KoMeHcKozo 
nporjjeccopa JI.Menuopuca u peKTopa Kap11o6a yHu6epcurera 'llleHa-KoppecnoHiJeHTa qcAH 3. qewKu. qexoCJJo-
6014KUe y'leH&le o6cyiJUIIu c iJupeK14uei1 OH.RH nepcneKTU6bl corpyiJHu'leCT6a c J(y6Hoi1 6eiJyU4UX y11e6HblX 
U UCC/IeiJ06QTe/lbCKUX 14eHTp06 qCCP. 

J!eneza14Wl Co6eTa 3KoHoMu'lecKoi1 B3aUMonoMOU4U 
6 JIB3. 0 np0600UMblX 6 11a6oparopuu ucCJJeiJoea
HWlX paccKa3bl6aeT aKaoeMuK A .M.EMOUH. 

Bu3UT 6 OHJIH oupeKTOpa Oroena UCC/Ie006QHUU 
MuHucrepCT6a 3HepzeTUKu CIIIA A . Tpu6ennuca. 0 pa-
6orax, npo600UMblX 6 Jla6oparopuu RoepHblX peaK
J4UU, paccKa3bl6aer nporjjeccop JO,U.OzaHecRH. 
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EollbUJtm oe~~eza1.4UR y11eHblX u cneijUMUCT08 OHJIH 
noo PYK0800CT80.M '1/leHa-KoppecnoHOeHTa AH CCCP 
B.IJ.,aJICelleno8a npuHJIIla y11acrue 8 pa6ore XIII MeJIC
oyHapooHo u KOHrfiepeHijUU no YCKOpUTe/lJI.M 'laCTU/.4 

8blCOKux 3Hepzuu, Koroptm npoxooU/la 8 Ho8ocu-

6upcKe 8 a8zycre 1986 zooa. 



rocy,ztapcTBeHHbiX Be.z:tOMCTB no aTOMHOH 
3Hepnm, napTHiiHLie H rocy,ztapcTBeHHLie .zteaTe
JIH CO~aJIHCTH11ecKHX CTpa.H, aKKpe.ztHTOBaH
HLie B MocKae, CTy.zteHThi BhiCWHX yqe6HLIX 
3aBe,tteHHH H ,ztpyrHe. 

YliACfHE OIMIH B MEJK.l(YHAPO,lUibiX 
H HAUHOHAJibHbiX KOH<I>EPEHUIMIX 

OIMIH KOMaH.ztHpoaa.n 122 cne~.tHa.JIHCTa 
B Bonrapmo, BeHrpHIO, r,nP, Ilon&wy , PyMbi
HHIO H lleXOCJIOBaKmo MR: yqacTHR: B 45 
Me)I(,ItyHapo,ItHbiX H Ha.QHOHa.JibHLIX KOHcPepeH
~X. MHorHe cneQHa.JIHCTbl HHCTHTYTa yqaCT
BOBaJIH B KOHcPepe~, npoXO,ItHBWHX B 
CoBeTCKOM Coro3e, B TOM ~cne B XIII Me)I(,Ity
Hapo.ztHoii KOHcPepe~ no YCKOpHTeJIR:M 
qaCTHQ cPH3HKH BhiCOKHX 3HeprHii B HoaocH-
6HpcKe, 24 Bcecoi03HOM coaew;aHHH no cPH3H
Ke HH3KHX TeMnepaTyp B T6HJIHCH H ,Itp . 

B MapTe B CMoJieHHQe (liCCP) COCTOR:JICR: 
ceMHHap "HTorH 30-neTHero COTPY.ztHH11ecTBa 
OIMIH c Hay~IMH QeHTpaMH liCCP H nepcneK
THBhi ero pa3BK:'HR:". Ha ceMHHape 6&mo 
3acnywaHo 36 .ztOKJia.ztOB. ,l(enera.QHR: OIMIH 
npe.ztCTaBHJia 12 ,ItOKJI8,ItOB, B KOTOpbiX OTpa-
3HJIHCb HTOrH HCCJie.z:tOBaHHH no MHOrHM 
Hay~IM HanpasneHHR:M. B&ICTynHBWHH Ha 
OTKpbiTHH ceMHHapa npe3H,IteHT liCA H aKa
.zte~K :A:.P)I(HMaH no.ztqepKHyJI BU<Hy!O po!Ib 
OIMIH B pa3BHTHH HayKH B co~HCTH11eCKHX 
CTpaHaX. 

Cpe.ztH MeponpHR:THH ro.zta 6&mo 6onee 
,ItecR:TKa WKOJI, caMOH KpynHOH H3 KOTOpbiX 
R:BH!IaCb Me)I(,ItyHapO.ztHaR: WKOJia "CoapeMeH
HLie npo6JieMbl cPH3HKH BbiCOKHX 3HeprHH -
TeopHR: H 3KCnepHMeHT", npoXO,ItHBWaR: B 
OKTR:6pe B BapHe (HPB) . B COCTaB n eKTOpOB 
:noii WKOJihi axo.ztHJIO 4 cne~a.nHCTa OJMIH. 

Ha npoTIDKeHHH MHOrHX neT yqeHLie OIMIH 
npHHHMaiOT yqaCTHe B WKOJiax no R:,ItepHOH 
ci»H3HKe B MHKoJiaiiKax (IIHP) H Bpawoae 
(CPP). Tpa,n~oHHLIM CTaHOBHTCR: "yqacTHe B 
Me)I(,ItyHapo,ItHOH WKOJie "ABTOMaTH3a.QHR: H 
Hay~oe npH6opocTpoeHHe" B BapHe (HPB) . 

66 cnel»fa.JIHCTOB HHcTHTYTa npHHR:JIH 
yqacTHe B 30 Me)l(,l:(yHapo.ztHLIX KOHcPepeH~X, 
npOBO,ItHBWHXCR: B CTpaHax, He R:BJIR:IO~XCR: 
qneHaMH OIMIH. 

Ilpe.ztCTaBHTeJI&HaR: .ztenera.QHR: . no.zt pyKo
BO.ztCTBOM npocl>eccopa A.A.Ky3HeQoBa yq~CTBo
aa.na B XXIII Me)I(,ItyHapo.ztHoii KOHcl>epeHQHH 
no cPH3HKe BhiCOKHX 3HeprHii B BepK!IH (CiliA) . 
,ll;OKJI8,Itbl HaWHX yqeHLIX, npe.z:tCTaBJieHHbie 
Ha 3TOM cl>opyMe, CnOC06cTBOBa.JIH ,Ita.JI&HeH
WeMy yTBep)I(,IteHmo npHopHTeTa OIMIH B 
o6JiaCTH cPH3HKH BbiCOKHX 3HeprHH H peJIR:
THBHCTCKOH R:,ItepHOH cPH3HKH. 
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B Me)I(,ItyHapo.ztHOH KoHcl>epeHQHH no 
R:,ItepHOH cPH3HKe B XapporHTe (BenHK06pH
TaHHR:) yqaCTBOBa.JIH aKa,neMHKH r .H.<l>nepoB, 
H.M.<!>pa.HK, qneH-KoppecnoH.zteHT liCAH 
H.3aapa H .ztpyrHe yqeHLie 11HCTHTYTa. 

B asryCTe B ToKHo npoxo.ztHJia XI Me)I(,Ity
Hapo.ztHaR: KOHcPepeHQHR: no CHCTeMaM HecKOJib
KHX TeJI B cPH3HKe qaCTHQ H R:,ItepHOH cPH3HKe. 
Ilpocl>eccop B.K.JlyK&R:HOB H B.C.Men~HK 
BbiCTYnHJIH Ha HeH C npHr!IaweHHLIMH ,ItOKJia
,ItaMH. YqeH&Ie o6cy.ztHJIH aonpoc&I o nepcneK
THBax pa3BHTHR: cPH3HKH Ma.JIOHYKJIOHHbiX 
CHCTeM, BKJIIOqafl TaKHe aKTya.JibHbie Hanpasne
HHR:, KaK KBapKObaR: R:,ItepHaR: cPH3HKa, H3yqe
HHe Me30HHLIX CTeneHeii CBOOO.ztbi B R:,ItepHbiX 
npoQeccax. 

,l(JIR: yqaCTHR: B XI M~Hapo,ItHOH KOH<Pe
peHQHH no QHKJIOTpoHaM H HX npHMeHeHHIO 
B oKTR:6pe B RnoHmo B&Ie3:>Ka.na .ztenera.QHR: 
OIMIH so rnase c npocl>eccopoM IO.H.,ll;eHH
coa&IM. Ha KoHcl>epeHQHH 6&m:K npe.ztCTaBJieHhi 
.ztOKJia.zthl cne~HCTOB HHcTHTYTa o pa3BHTHH 
UJIK!IOTpoHOB MR: ycKOpeHHR: TIDKeJibiX HOHOB 
H pe3yJI&TaTax 3anyCKa yCTaHOBKH "<!>". 

CBR3H C HAYliHbiMH UEHTP AMH CfPAH, 
HE RBJIRIOll{HXCR YliACfHMUAMH OIMIM, 

H MEJK.l(YHAPO,lUibiMH OPr AHH3AUIMIMM 

OIMIH ocyiQecTBJIR:eT Tpa.zt~oHHoe co
TPY.ztHHqeCTBo c Hay~MH QeHTpaMH CTpaH
HeyqaCTHHQ HHcTHTyTa. B 1986 ro.zty OIMIH 
BbinOJIHR:JI COBMeCTHLie pa6oTbl C yqeHbiMH 
3THX CTpaH no 19 TeMaM. 

Ba:>Kaoe MecTO 3aHHMa.JIH HCC!Ie.z:tOBaHHR:, 
npoao.ztHMbie c yqeHLIMH UEPHa. Ilpo.ztOJI)(Ql
nac& o6pa6oTKa KaK B .l(y6He, TaK H B /KeHeae 
3KCnepHMeHTa.JibHbiX ,ItaHHbiX, nonyqeHHLIX Ha 
yCTaHOBKe NA-4 KOJIJia6opaQHeH BonoHLR: 
(HTa.nHR:) - UEPH-OIMIH- MIOHxeH (<I>Pr)
CaKne (<l>paH~). CneKTpoMeTp NA-4 .zte
MoHTHpoBaH. YcnewHo pa3BHBaeTcR: coTpy.ztHH
qecTBO c UEPHoM B paMKax npoeKTa ,ll;EJI<I>H. 
OIMIH B&monHR:eT CBOH o6R:aaTen&cTBa no 
co3.ztaHmo a,npoHHoro Ka.nopHMeTpa. HHcTHTyT 
HanpaBH!I B /KeHeay 9200 .zteTeKTOpoB. B UEPHe 
C03,ItaH yqaCTOK c6opKH MO,ItyJieH Ka.JIOpH
MeTpa, H.ztyT MOHTa)I(Hble pa6oTbi. CYIQecTBeH
HbiH BKJIS.zt B BbinOJIHeHHe 3TOH 38,Ita~ BHecJIH 
UEPH. HTa.nHR: H PR:.zt .ztpyrHX CTpa.H-yqacTHHQ 
UEPHa, npe.ztoCTaBHBWHe MaTepHa.Jibi H TeXHH
qecKoe o6opy.ztoBaHHe. B 3KcnepHMeHTe PS-179 
(UEPH) npoBe.zteH .ztJIHTeJibHLIH CeaHc Ha6opa 
CTaTHCTHKH Ha nyqKe aHTHnpoTOHOB C MHWe-

. HR:MH .ztemepHR:, renHR:-3 H renHR:-4. B paMKax 
COTPY.ztHHqecraa c UEPHoM H.zteT no.ztrOTOBKa 
COBMeCTHLIX HCCJie,ItOBaHHH C nOMO!QbiO ycra-



C6opKa MoiJylleU aiJpoHH020 KQ./IOpUMeTpa 8 aEPHe ( fj'JOTO UEPHa). 

HOBKH MHC-2 aa ycxopHTene H<l»B8 (llpoTBH
ao). 

,[\aBHee COTPYAHH11ecTBo OHRH HMeeT c 
aay11HhiMH ~eHTpaMH <l»paa~. CoBMecTHo c 
Pa,zu~oxuMHqecKHM HHCTHTyTOM a,nepaoii 
4>H3HKH ( Opce) npoBO.D:HJIHC:& 3KcnepHMeHTbi 
no CHHTe3y HOB:&IX TpaHc4>epMHeB:&IX 3JieMeH
TOB. Ha ycKopHTene H~HOHaJI:&Horo ~eaTpa 

I' AHKJI (Kaa) CMOHTHpoBaH pa3pa6oTaHHhiH 
H C03.IJ:aHHhiH B OHRH .D:eTeKTop aa ocaoBe 
p:&IXJioro .D:H3JieKTpHKa. C ero noMom:&IO 
npoBe.D:eHhi nepBLie 3KcnepHMeHThi aa nyqKe. 
Be.D:eTCR no.D:roToBKa K coBMecTHOMY 3KcnepH
MeHTy C HCnOJI:&30BaHHeM nyqKOB HOHOB 
48Ca. C nOMOmJ.IO BhiCOK034>4>eKTHBHOrO .D:e
TeKTopa H3 cBepxqHcToro repMaHHR, npe.D:a. 
CTaBJieHHoro I.J:eHTpOM R.D:epHOH cneKTpa. 
CKOnHH H Macc-cneKTpoMeTpHH H~HoHaJI:&Ha. 
ro HHCTHTYTa 4>H3HKH a,npa H 4>H3HKH qac~ 
( Opce) • npoBe.D:eHO H3MepeHHe pa.D:HOaKTHB
aoro «t>oaa B ,D;y6ae, KHeBe, llapiDKe, B no.D:3eM
HhiX na6opaTopHRx Baxcaaa H CoJIOTBHHO 
C ~eJihiO no.D:rOTOBKH 3KCnepHMeHTa no nOHCKY 
.D:BOHHoro 6eTa-pacna.o;a. 3asepweao COTPYAHH
qeCTBO no 3KcnepHMeHTaM Ha OAHOMeTpoBOH 
)I(H.IJ:KOBO.D:Opo.D:HOH KaMepe c U:HH (CTpac-

OmpaeKa B UEPH U320TOBileHHblX B OHJIH iJeTeKTO· 
p08 a0pOHH020 KMOpUMeTpa ycTaHOBKU )JEDtNf. 

6ypr) . HaH6onee cymeCTBeHHhiM BKJia.AOM 
4>P~Y3CKOH CTOpoHhi .fiBHJIOCh pa3BHTHe 
MaTo6ecne'leHHR CHCTeMhl o6paOOTKH .D:aHH:&IX • 
B 11JIJI (f'peao6Jib) Ha HeHTpoHHOM HHTep
«t>epoMeTpe npoBe.D:eHhi COBMecTHLie 3Kcne-
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B oeKa6p e 1986 2. e ,ay6He npoxoowza Tpaoul4UOHHaJI 

XVII M eJICoyHapooHaJI wKona Monoobzx y'leHbiX no 

¢u3uKe Bb!COKUX 3Hepzuii. Monoob!e y'leHble u cne-

14Ua.tiUCTbl u3 OHJIH, a TaKJICe p!toa Hay'IHblX 14eHTpoe 

CCCP, HPE, r,ap, liOilbWU u lfeXOCIIOBQKUU npoCIIy

Wa.tiU o6wupHble !4UK/lbl /leKijUU no aKTya.tlbHblM 

TeopeTU'IeCKUM U 3KCnepUMeHTa.tlbHblM npo6/leMaM 

f}jU3UKU Bb!COKUX 3Hep2UU. 



B WOHe 1986 zo()a J]y6Hy noceTU/1 oupeKTOp aeHrpa 
JloepHbiX ucc.neooeaHuii e Crpac6ypze nporfteccop 
P.3e.nbl4. 

pHMeHThl no H3MepeHHIO AJIHHhl pacce.RHIDI Ha 
H30TOne BOJIL$paMa-186 no MeTO,IJ;HKe, pa3pa-
6oTmrHOH B OHHH. TeopeTHKaMH OHHH s co
Tpy,n;HH'Iecrse c rpynnoH: HHcTHTYTa .R,D;epHoH 
$H3HKH ( Opce) HCCJie,n;oBaHLI npo6neMhl 
$parMeHTaiUfH npoliHhiX KOH$HrypaiUfH .R,n;ep, 
a c URCCM (Opce) -sLmonHeHhi Hccne,n;osaHIDI 
MarHHTHhiX xapaKTepHCTHK COCTO.RHHH nOJIO
)I(HTeJILHOH lleTHOCTH B .n;e$opMHpOBaHHhiX 
.R,D;pax. 

PacwHpmoTc.R HayliHhie CB.R3H c Hccne,n;osa
TeJILCKHMH UeHTpaMH <l>Pr. llo ,n;orOBOpeHHo
CTH C ,D;Hpe.KUHeH rCH (,lJ;apMWTa,IJ;T) no,n;
roTOBJieH npoTOKOJI 0 COTpy,D;HHllecTBe MmK,IJ;y 
OHHH H rcH. 3-ro nOMO:>KeT n~,IJ;HRTL Ha 
HOBbiH ypoBeHh HCCJie,IJ;OBaHIDI no $ H3HKe 
TH:>KeJihiX HOHOB. CosMeCTHO c YHHBepcmeroM 
r. Baii:poTa npose.n;eHLI HCCJie,n;oBaHIDI .n;HHaMH
KH ,IJ;HMeTHJIHa$TaJIHHa Ha H3rOTOBJieHHhiX 
YH~E!pcHTeToM o6pa3uax. B 1986 ro,n;y 
O<PopMHJIOCL coTpy.n;HHllecTso OHHH c YHH
sepcmeroM r. Map6ypra H URH (CTpac6ypr, 
<l>paHUHH) no npo6JieMe nOHCKa H HCCJie,IJ;OBa
HIDI aHOMaJILHOrO B3aHMO,IJ;eHCTBHR peJIHTH
BHCTCKHX $parMeHTOB B .R,D;pO-.R,D;epHhiX 
peaKUHHX. TeopeTHKaMH OHHH cosMecTHo c 
rpynnoif yqeHhiX H3 <l>Pr Ha OCHOBe MeTO,IJ;a 
o6paTHOH 3a,IJ;8'1H ,II;JI.R cpe,n;Hero nOJIR H,n;pa 
npeAJio:>KeHa MO,II;eJIL OnHCaHIDI CTa,IJ;HH pa3Ba
JI8 C:>KaTOH XOJIO,II;HOH O,II;HOMepHOH H,D;epHOH 
CHCTeMbl. 

128 

llpO,II;OJI)I(aJIHCL COBMecTHhle pa6oThl C 
$H3HlleCKHM oT,n;enoM YHHBepcmera B IOsnc
KIOJIH ( <l>HHJIRH,IJ;IDI) no HCCJie,IJ;OBaHHIO CBOHCTB 
HyKJIH.n;OB Ha ycTaHOBKe CllHH OHHH H Ha 
nyqKe UHKJIOTpoHa YHHBepcmera. B Hccne,n;o
BaHIDIX npHHHMaeT yqaCTHe rpynna $H3HKOB 
H3 CacceKcKoro yHHBepcmera (BenHKo6pma
HIDI) . B HayliHo-Hccne,n;osaTenLcKHX ueHTpax 
C<l>PIO o6pa6oTaHO 6onee 3% o6IUero liHCJia 
$oTorpa$HH, noJiylleHHhiX Ha ,IJ;BYXMeTpoBOH 
nponaHosoii KaMepe OHHH. B coTpy.n;HH
qecrse TeopeTHKOB OHHH c yqeHLIMH HHCTH
TyTa H.Bopa ()J;aHHH) npo,D;OJI:>KeHbl HCCJie,IJ;OBa
HHH 3apR,D;OB0-06MeHHbiX peaKuHH THna (P,n) 
H (6 Li, 6He), a c TeopeTHKaMH YHHBepcmera 
r. KaTaHHH (HTanHH) BhinOJIHeHhi HCCJie,n;o
BaHHH poJIH KBaHTOBhiX nonpaBOK K ypaBHe
HHIO BoJILUMaHa B MaKpocKollHllecKoM onHca
HHH KOJIJieKTHBHhiX 3$$eKTOB B .R,D;pax. 



• CnPABKA 
0 pa3BMTMM M8*AYH8poAHoro COTPYAHM'I8CTB8 M CBA38M 

06'b8AMH8HHOrO MHCTMTYT8 AA8pHbiX Mccn8AOB8HMM 38 nepMOA 1966-1986 rr. 

nn 

1. KoJIHlleCTBo KOMaH.D;HpoBoK cneuHaJIHCTOB 

H3 CTpa.H-yllaCTHHU B OlUUi (6ro COBeuuunm, 

1965 

HO C ylleTOM npHe3AOB no KOHTpaKTaM) 203 

2. KoJIHllecTBo KOM~HpOBOK cneuHaJIHCTOB 

OIUIH B CTpa.Hbi-YllaCTHHUbl 171 

3. KoJIHllecTBo HayliHbiX, MeTOAHllecKHX H 

HayliHo-oprwmauHoHHbiX coBeiUa.HHH: OHHH 19 

4. KoJIHlleCTBO KOM~HPOBOK Ha Me)l(,l];yHapoA

Hhie KOH<l:>epeHUHH H B HayliHbie UeHTpbl 

CTpa.H-HeyqaCTHHU 69 

5. KoJIHllecTBO npHe3AOB cneUHaJIHCTOB H3 

CTpa.H-HeyqaCTHHU 27 

6. KoJIHllecTBo CTHne~m~mToB OlUUi 

1970 1975 1980 1985 1986 

446 1026 1216 1469 1352 

287 474 558 600 629 

28 42 40 49 44 

166 131 109 119 127 

176 226 93 144 210 

8 11 7 3 2 
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nEPE'4EHb 
H8Y'IHbiX M Hay'IHo-Opr8HM38LUIOHHbiX COB~HMM, 

npoB8A8HHbiX 06lo8AMHeHHbiM MHCTM1)'TOM AA8pttbiX Mccn8AOB8HMM 

a 1986 roAy 

NlN! 
nn 

Ha3BaHHe coseunmHH BpeMH 
npose,u,eaHH 

Mecro 
npoBe,ZJ,eHIDI 

I. CoeeUiaHUR, I.UKOAbl u cw.cnoauyMbl 

1. VIII Me)K,IJ;yHapo,n;HbiH ceMHHap rro npo6ne-

KonHtieCTso 
y'laCTHHKOB 

MaM <I>H3HKH BbiCOKHX 3HeprHH 19-24 HlOHR ,ZJ;y6Ha 200 

2. Me)K,IJ;yHapo,n;Hoe cose~aHHe "PeHopM-
rpynna-86" 26-29 asryCTa ,Zl;y6Ha 100 

3. Me)K,IJ;yHapo,n;Han wKona-ceMHHap no 
<I>H3HKe TH:>KeJibiX HOHOB 23-30 CeHTH6pH ,ZJ;y6Ha 180 

4. V Me)K,IJ;yHapo,n;HaR WKOJia no HeHTpOHHOH 
<I>H3HKe 2(}-31 OKTH6pn AnywTa, CCCP 160 

5. X BcecoJ03Hoe cose~aHHe no ycKopH
TeJIHM 3apR:>KeHHbiX qacnm 

6. XVII Me)K,IJ;yHapo.n;Han wKona MOJIO,D;biX 
y'leHbiX no <I>H3HKe BbiCOKHX 3Hepr HH 

21-23 OKTH6p.R ,[(y6Ha 

16-25 ,n;eKa6pn ,Zl;yoHa 

II.Pa6o~uecoeeUiaHUR 

7. Cose~aHHe no HeH:TpHHHoMy ,n;eTeKTopy 7-9 RHBap~ ,Zl;y6Ha 

8. CoseunmHe no 3KcnepHMeHTaM Ha yCTa-
HOBKe <l>OBOC 14-16 HHBapn ,[(y6Ha 

9. Cose~HHe no Hccne,u,osaHmo HeynpyrHx 
B3aHMO,D;eHCTBHH R,D;ep, ycKopeHHbiX Ha 
CHHXpO<I>a30TpoHe, C R,D;paMH <t>oTo-
3MYJibCHH 4-6 <t>espann ,Zl;y6Ha 

10. Cose~aHHe no CHCTeMe aKCHaJibHOH 
HH:>KeKIJ;HH HOHOB B ~HKJIOTpOHbl 4-5 MapTa ,Zl;y6Ha 

11. Cose~aHHe no 3KcnepHMeHzy lia y cTa-
HOBKe ,ZJ;EJI<l>H 13-14 MapTa ,Zl;y6Ha 

12. CoseunmHe no Hccne,n;osaHHRM Ha yCTa-
HosKe BHC-2 11-13 MapTa ,[(y6Ha 

13. Cose~aHHe no Hccne.n;oBaHHHM Ha yCTa-
HOBKePHCK 18-20 MapTa ,Zl;y6Ha 

14. CoseunmHe no Hccne,n;osaHHRM Ha yCTa-
HOBKe "JlJO,D;MHJia" 18-20 MapTa ,[(y6Ha 

15. Cose~HHe no Hccne.n;oBaHHRM Ha 
2-MeTpoBOH nponaHOBOH KaMepe 22-24 anpenn ,[(y6Ha 

16. Cose~HHe no Hccne,u,osaHHHM Ha 
cneKTpoMeTpe rHBC 22-24 anpenn ,Zl;y6Ha 

17. Cose~aHHe no Hccne,u,oBaHHHM Ha 
1-MeTpOBOH BO,D;OpO,D;HOH KaMepe 27-29 MaR ,Zl;y6Ha 
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• 18. Coseuuume no Hccne,noBaHHRM R,npo-
R,D;epHbiX B3aH:MO,D;eHCTBHH C nOMOI.W>IO 
2-MeTpoBOH nponaHOBOH KaMepbi 24-29 asr ycra IIpara, qccp 40 

19. Cosema~~He no 3KcnepHMeHTaM Ha 
ycraHoBKe BH:C-2 16-18 CeHTR6pR ,Uy6Ha 50 

20. Cosema~~He no Hccne,noBaHHRM KoH,neH-
CHpoBaHHhiX cpe,n Ha 3KCnepHMeHTaJlb-
HbiX YCTaHOBKax H:BP-2 16--18 CeHTR6pR ,Uy6Ha 50 

21. CosemaHHe no 3KcnepHMeHTY Ha 
KOMnneKce ''MeqeHbie HeiiTpHHo'' 27-31 OKTR6pR QoHTeH, r ,UP 30 

22. CoseiiUlHHe no KorepeHTHOMY o6pa3osa- 30 OKTR6pR-
HHIO 6o30HHbiX CHCTeM (MH:C-2) 1 HOR6pR ,Uy6Ha 50 

23. CoBeiiUlHHe no yCTaHOBKe 30 OKTR6pR-
CHrMA-ARKC 1 HOR6pR ,[(y6Ha 40 

24. CosemaHHe no npoeKTY "Ilapyc" 11-13 HOR6pR ,Uy6Ha 30 

III. HayiiHo-opzaHU3af4UOHHrM coee~aHUJ& 

25. 59 ceccHR YqeHoro cosera OHHH 14-16 R BapR ,ny6Ha 100 

26. KoMHTeT IIonHoMo~Ix IIpe.ncrasmeneH: 
CTpaH-yqacTHHQ OHHH 25-28 MapTa ,ny6Ha 80 

27. KoMHTeT no crpyKType Jmpa 8-10 anpenR ,[(y6Ha 30 

28. KoMHTeT no HeiiTpoHHOH <PH3HKe 8-10 anpeJIR ,Uy6Ha 30 

29. KoMHTeT no <l>H3HKe TR:>KeJlbiX HOHOB 8-10 anpenR ,[(y6Ha 30 

30. KaMepHbiH KOMHTeT 15-17 anpeJIR ,Uy6Ha 30 

31. Cl>oT03MYJlbCHOHHhiH KOMHTeT 15-17 anpenR ,Uy6Ha 3Q 

32. KoMHTeT no 3JleKTpoHHhiM 3KcnepH-
MeHTaM 15-17 anpenR ,Uy6Ha 30 

33. 60 ceccHR YqeHoro cosera OHHH Hero 
ce~H no <l>H3HKe BbiCOKHX 3HeprlfH, 
<l>H3HKe HH3KHX 3HeprlfH H TeopeTHqecKOH 
<l>H3HKe 3--6 HIOHR ,Uy6Ha 100 

34. CoBeiiUlHHe KoHTpOJibHOH KOMHCCHH 
<l>HHaHCOBOrO KOMHTeTa 1o-12 HIOHR ,Uy6Ha 20 

35. KaMepHbiH KOMHTeT 14-16 OKTR6pR ,Uy6Ha 30 

36. KoMHTeT no 3JleKTpoHHhiM 3KcnepH-
MeHTaM 14-16 OKTR6pR ,[(y6Ha 30 

37. cl>oT03MYJlbCHOHHhiH KOMHTeT 14-16 OKTR6pR ,[(y6Ha 30 

38. KoMHTeT no cTpyKType Jmpa 28-30 OKTR6pR ,[(y6Ha 30 

39. KoMHTeT no HeHTpoHHOH <l>H3HKe 28-30 OKTR6pR AnywTa, CCCP 30 

40. KoMHTeT no <PH3HKe TR)I(eJlbiX HOHOB 28-30 OKTR6pR ,Uy6Ha 30 

41. 3ace,D;aHHe <l>HHaHCOBOI'O KOMHTeTa 11-13 HOR6pR ,ny6Ha 20 

42. CeKq~~R YqeHoro cosera OHHH no <l>H3HKe 
HH3KHX 3HeprlfH 25-27 HOR6pR ,Uy6Ha 30 

43. Ce~HR YqeHoro cosera OHHH no 
<l>H3HKe BbiCOKHX 3HeprHH 2-4 ,neKa6pR ,Uy6Ha 30 

44. CeKqHR YqeHoro cosera OHHH no 
TeopeTHqeCKOH <l>H3HKe 5 ,neKa6pR ,Uy6Ha 30 
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nEPE"'EHb 
MRCAyttlpoAHioiX M HtqMOHtnloHioiX ICOH$epeH'-Mi, CMMnG3MYMOB, 

COBI"""MM M WICOJI, 8 ICOTOpitiX np•HUIMIIIM YIIICTMI CAtqMIIIMCTW 

06wAMII•HOrO MHCTMTYTI fiAipHioiX MCCIIIAOBIHHM a 1988 roAY 

N!NQ 
nn 

HaHMeHOBaHHe BpeMH 
npoBe.D;eHHR: 

B CTpaHax-y IUZCTHUijaX 

1. Bcecoi03HaR: wKona "BaKypHaHH-86" no KBaHTOBOH 
xpoMO.D;HHaMHKe H MO.D;enR:M 6om.w oro o6'he.D;HHeHHR: 

2. HaytJHaR: ceccHR: O.R<l> AH CCCP no $H3HKe R:,D;pa 

3. KoH$epe~. nocB~eHHaR: $H3HKe :meMeHTap-
HhiX 118.CTHU H R:,D;epHOH acrpo$H3HKe 

4. 3HMHR:R: WKona no one~oHHhiM CHCTeMaM 

5. Me)I(Jl;YHapo,D;HaR: wKona no pacceR:Hmo HeHTpOHOB 

6. CHMn03HYM "One~HOHHaR: CHCTeMa OC-7EC" 

7. Co6paHHe XHMHtlecKoro o6~eCTBa r,z:u> 

8. 7 Bcecoi03HaR: WKona no nna3MOXHMHH 

g. 7 IIIKona HA3 HM. H.B.KypqaToBa 

10. XXII3HMHHH wKona no TeopeT~ecKoii $H3HKe 

11. XV Cose~aHHe no $H3HKe H TeXHHKe 
HH3KHX TeMnepaTyp 

12. 4 Cose~He Koop.D;HHS.UHOHHOH r pyiiilhi no 
R:,D;epHbiM .D;aHHbiM B <l>3H 

13. Cose~He, nocBR:~eHHoe 30-neTmo OH.RH 

14. 21 IIIKona no $H3HKe R:,D;pa H 3neMeHTapHLIX qacTHU 

15. Cose~aHHe no CHCTeMaM aHanHT~ecKHX BblqHcne
HHH Ha MHHH-3BM-

16. lll HaytJHbiH ceMHHap "MeTanno$H3HKa csepx
npoBO.D;HHKOB '' 

17. XVll BcecOI03HaR: WKOna no KOrepeHTHOH OnTHKe 
H ronorpa$HH 

18. Bcecoi03HaR: wKona "Manoyrnosoe pacceR:HHe 
peHTreHOBCKHX nyqeii H HeHTpOHOB" 

19. BeceHHR:R: WKona no npo6neMaM: R:,D;epHoii $H3HKH 

20. 4 CHMn03HYM no cna6oii CBepxnpOBO.D;HMOCTH 

21. 36 Cose~He no R:,D;epHoH cneKTpocKonHH 
B peaKQHR:X C 3apR::>KeHHhiMH qaCTHUaMH 

22. IX Bcecoi03HaR: HayqHaR: KOH$epeH~HR: "BoccTaHo
BHTenhHLie H KOMneHCaTOpHhie npoQecCbl npH 
nyqesbiX nopa:>KeHHR:X'' 

132 

15-25 HHBapH 

21-23 HHBapR: 

27-30 HHBapH 

27-30 R:HBapR: 

28-30 HHBapR: 

4-6 $espanR: 

4-7 $espan~~ 

1Q-26 $espanH 

16-21 $eBpanR: 

17 $espanR:-
1 MapTa 

4-8 MapTa 

11-14 MapTa 

11-16 MapTa 

21-29 MapTa 

23-30 MapTa 

31 MapTa-
3 anpen~~ 

31 MapTa-
7 anpen~~ 

1-7 anpenR: 

7-12 anpen~~ 

7-11 anpen~~ 

15-17 anpenR: 

15-17 anpenR: 

MecTo 
npose,D;eHHR: 

CCCP 1 BaKYpHaHH 

CCCP 1 MocKsa 

CCCP, MocKBa 

BHP, BbiWerpa,D; 

r .lU'' III Ta,D;T BeneH 

CCCP, MocKsa 

r ,z:u>, BepnHH 

CCCP' HBIIHOBO 

CCCP' llpoTBHHO 

nHP, Kapnaq 

r .lU'' rayccm 

CCCP' 06HHHCK 

tiCCP, CMoneHHUe 

CCCP, YcTL-Hapsa 

CCCP, AJIMa-ATa 

CCCP, KHes 

CCCP,BaKy 

CCCP 1 3BeHHropo.D; 

r ,lU>, Xon~>Qxay 

tiCCP, CMoneHHUe 

CCCP, XapbKOB 

CCCP, JieHHiirpa,D; 



23. VII Me~meneeacKan AHCKycc~m "OcHOBHbie 
HanpaBJieHHH pa3BHTIDI yqeHHH 0 paCTBOpax Ha 
COBpeMeHHOM 3Tane" 

24. Bcecol03HbiH ceMHHap "KaapKH-86" 

25. CoBeiURHHe :H<I>B3 AH r,ru> no <l>H3HKe BbiCOKHX 
3Heprliii 

26. V Bcecol03HWI WKOJia-ceMHHap "Ha;:J;e)I(HOCTb 
H a;:J;anTaiJ;H.R 6HOJIOrHlleCKHX CHCTeM" 

27. Me)l(.nyHapoAHbiH cHMno3eyM no <l>H3HKe Bbi
coKHX 3Heprliii 

28. Me)l(.nyHapoAHhiH cHMno3eyM no onTHMaJibHbiM 
anropHTMaM 

29. III CHMn03JiYM "HyKJioH-HYKJIOHHbie H a,o.poH
,RAepHbie B3aHMOAeHCTBIDI npH npoMe)K}'TOliHbiX 
3Hepr~mx" 

30. Me)l(.nyHapOAHhiH cHMn03eyM H BbiCTaBKa 
annapaTypbi "KAMAK-86" 

31. XVI Me)l(.nyHapOAHbiH CHMn03HYM no 3JieKTpoH
HoH cTpyKType MeTaJIJIOB H crmaaoa 

32. Bcecol03HbiH HayliHo-TeXHHllecKHii ceMHHap 
"3KOHOMHKa1 opraHH3aiJ;IDI H TexHOJIOrHH pa3-
pa6oTKH H conpOBO)I(.neHHH nporpaMMHbiX CpeACTB" 

33. BceCOl03HaR: KOH<l>epeHUIDI no KOCMHllecKHM 
JIYllaM 

34. Me)I(AYHapoAHhiH ceMHHap no TeoperHlleCKOH 
<l>H3HKe "Bpounaa- Jleii~Hr" 

35. lliKOJia MOJIOAbiX yqeHbiX "Pa;:J;Hau;HOHHWI Tex
HOJIOrHH. flpoQecCbl H o6opyAOBaHHe" 

36. CoaeiQaHHe "BaKyyMHbie cHcTeMbi, KaMepbi 
H yCTpoHCTBa" 

37. 23 EaponeiicKoe coaeiQaHHe no pa3BHTH10 
QHKJIOTpOHOB 

38. IX Me)l(.nyHapoAHbiH cHMn03JiYM no <l>H3HKe 
3JieMeHTapHbiX llaCTHQ 

39. VI Bcecol03HbiH CHMno3eyM no CHJibHOTOliHOH 
3JieKTpoHHKe 

40. CoaeiQaHHe "3neMeHTapHbie npoQecChi B none 
Jia3epHoro H3JiyqeH~m'' 

41. Bcecol03Hoe coaeiQaHHe ",L(HanoroBbie HH<l>opMa
QHOHHO-BbiliHCJIHTeJibHbie CHCTeMbl '' 

42. HayliHo-KoopAHHau;HOHHbiH coseT npH :H<I>B3 

43. Me)l(.nyHapoAHaR: KoH<l>epeHUIDI "MawHHHan 
rpa<l>HKa-86" 

44. VII Bcecol03Hoe coaeiQaHHe no HCnOJib30BaHHlO 
CHHXpoTpoHHOrO H3JIYliRTeJI.R 

45. IV Bcecol03Hoe coaeiQaHHe "PMHaiJ;HOHHLie 
Ae<l>eKTbl B MeTaJIJiax" 

46. TeXHHlleCKoe coaeiQaHHe no o6pa6oTKe AaHHbiX 
a CTaJmapTe KAMAK 

15-17 anpen.R 

15-18 anpen.R 

15-20 anpen.R 

18-27 anpen.R 

21-2 5 anpeJI.R 

21-26 anpeJI.R 

21-24 anpeJI.R 

22-25 anpeJI.R 

22-24 anpen.R 

22-24 anpeJI.R 

23-25 anpen.R 

7-9 MaR: 

12-16 MaR: 

13-15 MaR: 

14-17 MaR: 

25-30Man 

27-29 MaR: 

27-29 Ma.R 

27 Man-
2 HlOH.R 

29--30 MaR: 

2--6 HlOH.R 

3-5 HlOH.R 

4--6 HlOH.R 

9-12 HlOH.R 

CCCP, JleHHHrpa,D, 

CCCP, T6HJIHCH 

r ,ru>' UoiiTeH 

CCCP, tlepHHroa 

r,ru>, KopAOOOHr 

HPB, Co<t>~m 

CCCP, raTliHHa 

nHP, Bapwaaa 

r ,[U> 1 JiOHC6ax 

CCCP,KanHHHH 

CCCP' T6HJIHCH 

r .D;P, JieiinQHr 
• 

CCCP,HoaocH6HpcK 

CCCP, Hop-AM6epA 

BHP, ,Ue6peQeH 

llHP, Ka3HMe:>K 

CCCP, HoaocH6HpcK 

CCCP, Y:>KropoA 

CCCP' :HpKyTCK 

CCCP, flpoTBHHO 

tiCCP, CMoneHHQe 

CCCP,HoaocH6HpcK 

CCCP, AnMa-ATa 

CCCP, tle6oKcapbi 
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47. CoaemaHHe MAr AT3 "H,u,epHbie ,naHHbie H cao:H
CTBa HeHTpOHHbiX HCTOIIHHKOB" 

48. V Me)KJ];yHapo,nHhiH CHMno3.nyM HMEKO 

49. VIII Pa6ot~ee coaemaHHe "Tipo~ecChi c 6oJILWHMH 
nonepetiHhiMH HMnyJILCaMH'' 

50. 1 Bcecoro3Hoe coaemaHHe no peHTreHocneKTpaJIL

HOMY aHaJIH3Y 

51. Me)KJ];yHapo,D;HbiH CHMn03.HYM no KBaHTOBOH 
TeopHH nOJI.fl 

52. CHMn03HYM no 3KcnepHMeHTaM H MeTo,nHKe 
B cpH3HKe BLICOKHX 3HeprHH 

53. Me)KJ];yHapo,nHaR KOHcpepeH~ ''Tipo6neMLI 
KBaHTOBOH TOOpHH nOJI.fl H MaTeMaTHtlecKOH 
cpH3HKH" 

54. BHocpH3Ht~ecKaR KOHcpepe~HH 

55. CoaemaHHe no npo6neMaM Bhi'IHCJIHTeJILHOH 
TeXHHKH 

56. IllKOJia-CeMHHap "TeXHOJIOrHH npor paMMHpO
BaHHH B Hayt~HbiX HCCJie,Il;OBaHHHX H pa3pa6oTKax" 

57. 10 flp8.)KCKafl KOHcpepeH~HH no TOOpHH HH$OpMa
THKH, TeopHH CTaTHCTHtlecKHX peWaiOJ.nHX cpyHK· 
~H:H H cnyt~a:HHbiX npo~eccoa 

58. IX CeMHHap no cpH3HKe BhiCOKHx 3HeprH:H 
• H TeOpHH nOJIH 

59. XI Me)KJ];yHapo,nHhm ceMHHap MAPI1B,LJ; "Bbico
KHe ,I(aBJieHHH B HayKe H TeXHHKe" 

60. IV Bcecoro3Hhm ceMHHap no aaToMaTH3~HH 
HaytiHhiX HCCJie,Il;OBaHHH B H,nepHOH cpH3HKe 

61. XX Me)KJ];yHapO,D;Hafl KOHcpepeH~ no KOCMH· 
tleCKHM JiytlaM 

62. X Eapone:HcKoe KpHCTaJIJiorpacpHt~ecKoe 
coaemaHHe 

63. Me)KJ];yHapo,naaa KoacpepeH~ no y cKopHTe
JIHM BbiCOKHX 3HeprH:H 

64. VI CoaemaHHe no aay~~Ho-TexHHt~ecKo:H 
HHcpOpM~HH 

65. H,u,epHo-reocpH3HtleCKHe MeTO,I(bl HCCJie,Il;OBaHHH 
npH nOHCKax H pa3Be,D;Ke TBep,D;biX nOJie3HbiX 
HCKonaeMhiX 

66.8 Eapone:HcKaa KOHcpepeH~ no aTOMHOH 
H MOJieKyJIHpHOH cpH3HKe HOHH30BaHHbiX 
ra3oB 

67. Me)KJ];yaapo,nHaR WKOJia no H,nepao :H cpH3HKe 

68. Me)KJ];yaapo,naaa KoacpepeH~ H pa6ot~ee 
coaemaHHe "HenepTyp6aTHBHbie MeTo,I(bi B 
KBaHTOBOH TOOpHH nOJIH" 

69. Me)KJ];yHapo,nHafl /Ma3ypcKaR/ WKOJia no 
H,nepHOH cpH3HKe 
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9-13 HIOHH 

1o-14 HIOHH 

1o-12 HIOHH 

11-13 HIOHH 

15-21 HIOHH 

16-21 HIOHH 

23-27 HIOHH 

1-6 HIOJIH 

1-6 HIOJIH 

7-11 HIOJIH 

7-11 HIOJIH 

7-13 HIOJIH 

12-17 HIOJIH 

29 HIOJIH-
1 aarycTa 

2-15 aarycra 

4-10 aarycra 

7-11 aarycra 

19--22 aarycTa 

25-29 aarycm 

26-29 aarycTa 

1-13 CeHTH6pH 

1-7 CeHTH6pH 

2-13 CeHTH6pH 

CCCP, JleHHHrpa.n 

r,nP, :Aeaa 

CCCP' TipoTBHHO 

CCCP, Open 

CCCP, MocKaa 

qccP, BeXHHe 

qccP,Be~e 

qccP ,B paTHCJiaaa 

r ,np' BepJIHH 

CCCP, MocKaa 

qccP, Tipara 

CCCP' TipoTBHHO 

CCCP, KHea 

CCCP' TipoTBHHO 

CCCP, MocKaa 

TIHP,Bpo~aa 

CCCP,HoaocH6HpcK 

CCCP' 06HHHCK 

CCCP, BaTara:H 

r ,LJ;P, rpa:HcpCBaJIL,I( 

CPP, Bpawoa 

BHP, IllHocpoK 

TIHP' MHKOJiaHKH 



70. IX CoaeTCKO-llexoCJIOB~Koe coae~aaHe 
"llpHMeHeHHe <I>YHKWfOHaJII>HbiX MeTO,IJ;OB H 

MeTO,IJ;OB TeopHH <I>YHKWfH K 3a.D,allaM MaTeMa
THllecKOH <I>H3HKH" 

71. 24 Coae~HHe no <I>H3HKe HH3KHX TeMnepaTyp 

72. KoH<t>epeHW~H no npHMeHeHmo MHKpo3BM 
B aBTOMaTH3~HH 

73. EaponeHCKaH KOH<t>epeH~ no CTpyKType 
XOJIO,IJ;HbiX H,IJ;ep 

74. KoH<t>epeH~ MOJIO,D;I>IX y11eHbiX no aKTyani>
HbiM npo6neMaM 3JieKTpo- H <t>oTopo:>K,D;eHHH 
Ha HyKJIOHax H H,D;pax 

75. IV Bcecoi03HaH KoH<t>epeH~ no Macc
cneKTpoMeTpHH 

76. CeMHHap "JioKaJII>Hhie BbiiiHCJIHTeJII>Hhie ceTH" 

77. IX Bcecoi03HaH KoH<t>epeH~ "CocTOHHHH 
H nepcneKTHBbl pa3pa6oTKH H npHMeHeHHH 
CWfHTHJIJIJITOpoB H C~HHTHJIJIHWiOHHbiX 
,D;eTeKTopoa" 

78. IV Me:>K,IJ;yHapo,D;HaH wKona no <I>H3HKe KOH,IJ;eH
CHpoBaHHbiX Cpe,D; 

79. CeMHHap no H,IJ;epHoH: <I>H3HKe "KonneKTHBHaH 
H,IJ;epHaH ,D;HHaMHKa" 

80.6 THXaHI>CKHH cHMno3HYM no pa.n.~HOHHOH 
XHMHH 

81. Pa6o11ee coae~aaHe no npHMeHeHHIO H,D;epHo
<I>H3HllecKHH: MeTO,IJ;OB B CMe:>KHbiX 06JiaCTJIX 

82. VII Me:>K,IJ;yHapo,D;HbiH CHMno3HyM no CnHHOBbiM 
HBJieHHHM B <I>H3HKe BbiCOKHX 3HeprHH 

83. KoH<t>epeH~HH MOJIO,D;biX y11eHbiX no aKTyani>HbiM 
npo6neMaM 3JieKTpo- H <t>oTopo:>K,D;eHHH Ha HYKJIO
Hax H H,IJ;pax 

84. 3ace,D;aHHe ce~HH C3B no npH6opaM H ycTaHOB
KaM H,IJ;epHOH TeXHHKH 

85. 4 Me:>K,IJ;YHapo,D;HaH WKOJia "ABToMaTH3~HH H 
HayliHoe npH6opocTpoeHHe" 

86. II IIIKoJia no aBTOMaTH3~HH H,D;epHo-<I>H3HllecKHX 
3KCnepHMeHTOB 

87. IIIKOJia no HeHTpOHHOH <I>H3HKe 

88. IIIKoJia no <I>H3HKe TBep,D;oro Tena 

89. CHMno3HYM no TeopHH 3JieMeHTapHbiX llaCT~ 

90. IIIKoJia UH3<l> 

91. Coae~aHHe no pa6oliHM ae~ecTBaM ,IJ;JIJI noJIH
pH30BaHHbiX MHWeHeH 

92. <l>oToMeTpHH H ee MeTponorHllecKoe o6ecnelleHHe 

93. Me)K)J;YHapo,D;HaH WKOJia "CoapeMeHHbie npo6ne
Mbl <I>H3HKH BbiCOKHX 3HeprHH - TeOpHH H 
3KCnepHMeHT" 

94. XV Me)K)J;YHapo,D;HbiH CHMno3HYM no aaTo
pa;a,Horpa<t>HH 

7-13 CeHTH6pH 

8-10 CeHTH6pH 

8-12 CeHTH6pH 

14-18 CeHTH6pH 

16-18 CeHTH6pH 

16-19 CeHTH6pH 

16-19 CeHTH6pH 

17-19 CeHTH6pH 

18-27 CeHTH6pH 

18-20 CeHTH6pH 

2o-27 CeHTH6pH 

22-26 CeHTH6pH 

22-27 CeHTH6pH 

23-25 CeHTH6pH 

23-26 CeHTH6pH 

28 CeHTH6pH -
8 OKTH6pH 

29 CeHTH6pH -
5 OKTH6pH 

2-14 OKTH6pH 

12-22 OKTH6pH 

12-18 OKTH6pH 

13-17 OKTH6pH 

14-15 OKTH6pH 

14-16 OKTH6pH 

18-28 OKTH6pH 

19-23 OKTH6pH 

CCCP, ,lJ,oHe~K 

CCCP' T6HJIHCH 

r ,ZJ,P, Mar,D;e6ypr 

HPB, BapHa 

CCCP, Hop-AM6ep,D; 

CCCP, CyMbi 

CCCP, PHra 

CCCP, Xapi>KOB 

HPB, BapHa 

CCCP, HaMaHraH 

BHP, 
BanaToHc~ennaa 

CCCP, Xapi>KOB 

CCCP' llpoTBHHO 

CCCP, Epeaaa 

CCCP, PHra 

HPB, BapHa 

CCCP, 
llpH3JII>6pyci>e 

BHP, By,D;anewT 

r ,lJ,P, JleH~Hr 

r,ZJ,P, ApeHCXOOn 

r .D.P, Ceppaa 

CCCP,XapbKOB 

CCCP, MocKBa 

HPB,BapHa 

BHP, MaTpa<t>IOpe,D; 
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95. BceCOI03HaJI WKOJia ".ABTOMaTH3~WI H 3CfJcpeK
THBHOCTb Hay'IIHbiX HCCJieAOBaHHH" 

96. Bcecoi03HbiH ceMHHap "IlnaaHpoBaHHe 3KcnepH
MeHTa B pa.AHOaHaJIH'fHllecKHX MeTo,D;ax H o6pa6oT
Ka Pe3YJII>TaToB Ha SBM" 

97. Bcecoi03HbiH CeMHHap "KaaHTOBWI TeopWI 
COJIHTOHOB" 

98. Koacpepe~ "CoapeMeHHI>Ie npo6neMI>I 
MaTeMaTHllecKOH cpH3HKH H BblliHCJIHTeJibHOH 
MaTeMaTHKH'' 

99. Me)I(,Ayaapo,D;HWI KOHcpepeHilHR " CTpyKTypa 
a.APOHOB-86" 

100. Kypchi no one~HOHHOH CHCTeMe CIIM 

101. 16 Me)I(,Ayaapo,D;HbiH CHMn03HYM no R:,D;epHOH 
cpH3HKe 

102. KoacpepeHilHR "qaCTHilhi H R:,D;pa npH BhiCOKHX 
3HeprHR:X'' 

103. Me)I(,Ayaapo,D;HbiH cHMn03HYM no npHMeHeHHIO 
Jia3epoB B npei.UI3HOHHbiX H3MepeHWIX 

104. II Pa6o~:~ee coae~aaHe "TeopWI coJIHTOHOB H 
npHJio:>KeHHii'' 

105. CeMHHap "llpo6neMbi 3Cf>cpeKTHBHOCTH HcnoJII>-
30BaHWI SBM BhiCOKOH npoH3BOAHTeJibHOCTH" 

106. KoHcpepeHUWI "CHCTeMhi o6pa6oTKH 3HaHHii 
H H306pa:>KeHHH" 

107. Me)I(,AyHapo,D;Hoe COBellijUIHe no cpH3HKe nsn 

108. Coae~He no aonpocaM Pa.AH03JieKTpoHHKH 

109.18 Me)I(,Ayaapo,D;HbiH CHMn03HYM no cpH3HKe 
HH3KHX TeMnepaTyp, KpH03JieKTpoHHKe H 6HO
MarHeTH3MY 

110. BcecOI03HaJI KOHcpepeHilHR no aHaJIHTHllecKOH 
XHMHH pa.AHOaKTHBHI>IX 3JieMeHTOB 

111. Coae~He no MIOOHHOMY KaTaJIH3Y 

112. Pa6o~:~ee coaemaaHe "<l>H3HKa aa YHK" 

2Q-30 OKTR:6pR: CCCP' llpoTBHHO 

24-26 OKTR:6pR: CCCP, IOpMana 

27-30 OKTR:6pR: CCCP, JleHHHrPa.A 

28-30 OKTR:6pR: CCCP, MocKBa 
./ 

3-7 HOR:6pR: qccP, CMonea~e 

5-10 HOR:6pR: qccP, nap,D;y6~e 

1Q-14 HOR:6pR: r ,np' rayccHr 

17-20 HOR:6pR: CCCP, MocKBa 

18-23 HOR:6pR: BHP, By,D;anewT 

24-27 HOR:6pR: CCCP, IOpMana 

24-28 HOR:6pR: r,z:u>, BepnHH 

2-28 HOR:6pR: qccP, CMonea~e 

1-7 ,D;eKa6pR: r ,lJ;P' UomeH 

,D;eKa6pb nHP, Bapwaaa 

1-7 ,D;eKa6pR: r,z:u>,reopreHTaJib 

1-7 ,D;eKa6pR: CCCP, MocKBa 

1Q-11 ,D;eKa6pR: CCCP, MocKBa 

19-20 ,D;eKa6pR: CCCP, llpoTBHHO 

B crpaHax-HeyllaCTHUijax 

1. Me)I(,AyHapo,D;HaR: KOHcpepe~ no npoBOJIOII
HbiM KaMepaM 

2. VI EaponeiicKaR: KoHcpepeHLU~R: no o6~M 
npo6JieMaM cpH3HKH KOH,D;eHCHpOBaHHOrO 
COCTOR:HWI 

3. Me)I(,AyHapo,D;Hoe coae~He no TeopeTHIIecKHM 
MeTO,D;aM TeKCTypHoro aHaJIH3a 
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25-28 cpeapaJIR: ABCTpWI, Beaa 

22-25 MapTa IllBeLU~R:,CTOKrOJibM 

~pr, KJiayCTaJib· 
17-21 MapTa IJ;eJIJiepcpeJibA 



4. XI Me)K,IJ,yHapo,o;HaR KoH<t>epeHQHR no KpHoreH
HOH TeXHHKe 

5. Me)K,IJ,yHapo,D;HaR KOHcPepeHQHR no B3aHMO,D;eH
CTBHIO TJDKeJlbiX HOHOB C .R,Zl;paMH B o6JiaCTH 
<t>epMHeBCKOH 3HeprHH 

6. Me)K,IJ,yHapo,o;Hoe cosemaHHe no CHHTe3Y 
H CBOHCTBaM 3K30TII'IecKHX .R,Zl;ep 

7. Me)K,IJ,yHapo.D;Hoe cosemaHHe no CTpyKType 
H ,D;HHaMHKe Me:>KcPa30BbiX rpaHHQ H KOJIJIOH,D;OB 

8. Pa6oqee cosemaHHe HKCl>A no csepxnposo,o;.fi
I.UHM MarHHTaM 

9. IV Me)K,IJ,yHapo,D;HLIH cHMn03JiYM no Me.IUIUHHCKHM 
npHMeHeHH.fiM UHKJIOTpoHoB 

10. Me)K,IJ,yHapo,o;HaR KoH<t>epeHUH.fl no JIHHeHHLIM 
ycKOpHTeJI.fiM /JlilliAK-86/ 

11. Me:>K,D;yHapo,D;HaR KOHcPepeHQHR "HeHTpHHo-86' 

12. Me)K,IJ,yHapO,D;HbiH CHMn03JiYM "BeTa-pacna,o; .R,Zl;ep 
H HeHTpHHO" 

13. VI Me)K,IJ,yHapo,o;HaR KoH<t>epeHQHR no MOI.UHLIM 
nyqKaM 3apiDKeHHbiX qaCTHQ 

14. AcneHcKoe pa6oqee cosemaHHe no TeopeTH
qecKoH cPH3HKe 

15. VII Me)K,IJ,yHapo,o;HaR KoH<t>epeHQHR no cospe
MeHHLIM HanpaBJieHH.fiM aKTHB!mHOHHOrO 
aHaJIH3a 

16. Me)K,IJ,yHapo,D;HLIH cHMno3eyM no cna6LIM H 
3JieKTpOMarHHTHbiM B3aHMO,D;eHCTBH.fiM B .R,Zl;pe 

17. XXIII Me)K,IJ,yHapo,o;HaR KoH<t>epeHQHR no 
cPH3HKe BbiCOKHX 3HeprHif 

18. VIII Me)K,IJ,yHapo,o;HLIH KoHrpecc no MaTeMaTH
qecKoH cPH3HKe 

19. Me)K,IJ,yHapo,o;HLIH KOHrpecc no BbiqHCJIHTeJILHOH 
H npHKJia,D;HOH MaTeMaTHKe 

20. XI Me)K,IJ,yHapo.D;HaR KoH<t>epeHQHR no CHCTeMaM 
HeCKOJILKHX TeJI B cPH3HKe qacTHQ H .fi,D;epHOH 
cPH3HKe 

21. Me)K,IJ,yHapo,o;HLIH CHMno3eyM no MIOOHHOMY 
KaTaJIH3Y 

22. Pa6oqee cosemaHHe "KoH.D;eHcHpOBaHHLie cpe,o;LI, 
aTOMHaR H MOJieKyJI.RpHaR cPH3HKa" 

23. Me)K,IJ,yHapo,D;HaR KOHcPepeHQHR no .fi,D;epHOH 
cPH3HKe 

24. Me)K,IJ,yHapO,D;HbiH ceMHHap KOMHTeTa 330HE 
no nepCOHaJILHbiM KOMnLIOTepaM 

25. 7 Me)K,IJ,yHapo,D;HaR KoH<t>epeHQHR no csepx
TOHKHM B3aHMO,D;eHCTBH.fiM 

26. XII CHMno3eyM no MHKponpoueccopaM H MHKpo
nporpaMMHposaHmo /EBpoMHKpo-86/ 

22-25 anpen.R 

12-16 MaR 

19-24 MaR 

6- 11 anpeJI.R 

12-16 MaR 

27-30 MaR 

2-6 HIOHJI 

3- 8 HIOH.fl 

11-13 HIOH.fl 

9-13 HIOH.fl 

22 HIOH.fl-
6 HIOJI.fl 

23-27 HIOH.fl 

1-5 HIOJI.fl 

13-23 HIOJI.fl 

16-25 HIOJI.fl 

2Q-25 HIOJI.fl 

24-30 asrycTa 

1-2 ceHT.R6p.R 

10 asrycTa-
7 ceHT.R6p.R 

25-30 asrycTa 

3an.BepnHH 

CiliA, AnTOH 

CiliA, CTeH<t>op,o; 

.RnoHHH, CeH.D;aH 

.RnoHH.R,OcaKa 

.RnoHH.fl, Ko 6e 

CiliA, AcneH 

,ll;aHHH, KoneHrareH . 

CiliA, BepKJIH 

Cl>paHQHR, MapcenL 

BenLrHH, JleseH 

.RnoHHH, ToKHo 

.RnoHH.R, CeH,D;aH 

HTanHH, TpHecT 

BenHKo6pmaHHH, 
Xapporm 

·3-5 ceHTH6p.R IIIsei{uapHH, QiopHx 

5-14 ceHT.R6p.R l1H.o;H.R, BaHranop 

15-18 ceHT.R6p.R HTanHH, BeHeUH.fl 

137 



27. XXII Me:>K,ZJ;YHapo,IUiaR wKona no cpH3HKe 
3JieMeHTapHbiX qacnn~ 

28. XI Me:>K,ZJ;yHapo,D;HaJI KoHcpepeH~HH n o ~HKJio
TpoHaM H HX npHMeHeHHIO 

29. IV CoBei.QaHHe no HCCJie,D;OBaHHHM Ha ycKopH
Tene "CaTypH" 

30. Me:>K,ZJ;yHapO,IUiaJI KOHcpepeH~IDI no o 6paTHbiM 
3a,D;allaM 

• 

21 ceHTn6pn-
5 oKTn6pn IOroCJiaBHH, CnnHT 

13-17 oKTn6pn .RnoHHH, ToKHo 

<l>paH~IDI, 

1Q-14 Hon6pn JioH,D;e-ne3-Mop 

1-5 ,D;eKa6pn <l>~,MoHnenbe 

• 



• 

06UlEMHCTMTYTCKME 
cnY1K6bl 



0TABI 
paAMBlHDHHDI fieaonacHOCTM 
I P8AM8lHDHHbll MCCIBADB8HHI 

,Ue.RTeJJbHOCTb OT.u;erra pa.u;HaUHOHHOH 6e-

3onacHOCTH H pa,ll;HaQHOHHbiX HCCJJe,ll;OBaHHH 

B 1986 ro.u;y 6hma HanpasrreHa Ha o6ecneqe

HHe pa.u;Ha~HOHHOI'O KOHTpOJJ.fl Ha p a 6oliHX 

MeCTax COTpy.u;HHKOB J1HCTHTYTa H B OKp y:>Karo

meM: Cpe.u;e, pa3pa60TKY H BHe.u;peHHe HOBbiX 

cpe.u;cTB KOHTpOJJ.fl , B TOM liHCJJe aBTOM aTH3H

poBaHHbiX CHCTeM, a TaK:>Ke Ha npoBe.u;eHHe 

pa.u;HaQHOHHbiX HCCJJe.u;oBaHHH B HOBbiX, HeH3Y

qeHHblX pe:>KHMaX pa60Tbl .fl,ll;epHO-<l>H3HlleCKHX 

YCTaHOBOK 011.ffi1. 

,1J;03HMe1pHllecKHH KOH1p0Jll> OCymeCTB

Jl.fiJJC.fl Ha CJJe.u;yromHX .fl,ll;epHO-<l>H3HlleCKHX 

ycTaHOBKax 011.ffi1: 

- HMnyrr&cHoM 6biCTpoM peaKTope HBP-30, 

- HMnyrr&cHOM 6biCTpoM peaKTope H BP-2 , 

- CHHXpo<Pa3oTpoHe B pe:>KHMe ycKopeHH.fl npo-

TOHOB H peJJ.RTHBHCTCKHX .fl,ll;ep C 3HeprHeH He

CKOJlbKO r3B/HYKJJOH, 

- <l>a30TpOHe npH pa6oTe Ha 3KCnepHMeHT H B 

pe:>KHMe HaJJa,ll;KH KaHaJJOB TpaHCnOpTHpOBKH 

nyliKOB, 

- UHKJJOTpoHax HU-100, Y-200, Y-300 H Y-400 

B pe:>KHMax YCKOpeHH.fl HOHOB C 3HeprH.fiMH ,!1;0 

20 M3B/HyKJJOH, 

- MHKpoTpOHe MT-25 Ha 3HeprHIO 3JJeKTpOHOB 

25 M3B, 

-npOTOTHne 

JIHY-3000, 

KYTH-20, CHJIYH,U-2 0 H 

- 3JJeKTpOCTaTHlleCKOM reHepaTOpe 3r-5 B pe

:>KHMax ycKopeHH.fl qacrn~ .u;o 3HepntH 3 M3B, 

- JJHHeHHOM YCKOpHTeJJe 3JJeKTpoHOB Jli1Y -30 

npH 3HeprHH .u;o 8 M3B B pe:>KHMe nycK oHarra

,ll;OliHbiX pa6oT, npH npoBe.u;eHHH pa6oT c pa.u;Ho

aKTHBHbiMH BemecTBaMH H .u;pyrHMH HCTOliHH

KaMH HOHH3HpyromHX H3JJyqeHHH. 

KoHTporrb pa.u;HaUHOHHOH o6cTaHOBKH H 

HH,ll;HBHAYaJJbHbiX ,!1;03 BHeWHero o6rry qeHH.R 

nepcoHarra B 30Hax pa.u;HaQHOHHoro B 03.u;eM:

CTBH.fl n03BOJJHJJ opraHH30BaTb .u;e.RTeJJbHOCTb 

no.u;pa3.u;eJJeHHH 11HCTHTyTa TaK, liTO I'O,ll;OBOH 

ypoBeHb o6rryqeHH.fl nepcoHarra H HacerreHH.fl 

He npeBblCHJJ HH npe.u;eJJbHO .u;onyCTHMbiX ,!1;03, 

HH npe.u;erroB .u;o3. K KOH~Y 1986 ro.u;a Ha HH

.u;HBH.u;yarrbHOM ,!1;03HMeTpHlleCKOM KOHTpoJJe 

(11,UK) B 011fll1 COCTO.fiJJO 2368 q eJJoBeK, 
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H3 HHX 17 3 COTpy.u;HHKa, npHKOMaH,D;HpOBaH

HblX K 011fll1 H3 CTOpOHHHX opraHH3aUHH. 

ro.u;OBa.fl ,ll;03a o6rryqeHH.fl y 99,5% COTpy.u;HH

KOB , pa6oTaromHX B pa.u;HaQHOHHO-Bpe.u;HbiX 

YCJJOBH.fiX Tpy.u;a, He npeBblCHJJa 15 M3B 

( 1,5 63p) , liTO HH:>Ke perrraMeHTHpoBaHHOH 

BeJJHliHHbi. ,Uo3a o6rryqeHH.R B oKpy:>KaromeM: 

cpe.u;e OT .R.u;epHO-<l>H3HllecKHx ycTaHOBOK 11H

CTHTyTa COCTaBJJ.fleT npeHe6pe:>KHMO MaJJYIO Be

JJHliHHY no cpaBHeHHIO C npHpo.u;HOH ,!1;030H 

pa.u;HaQHH; pa.u;HOaKTHBHOCTb BHeWHeH cpe,ll;bl 

B paM:oHe pacnorro:>KeHH.fl 011HI1 o6ycrroBrreHa 

HaJJHliHeM B HeH ecTeCTBeHHbiX pa.u;HoaKTHBHbiX 

3JJeMeHTOB H npo.u;yKTOB I'JJ06aJJbHblX Bbina.u;e

HHH, Ha <t>oHe KOTOpbiX BKJJa.u; pa6oTbi ycTaHO

BOK J1HCTHTyTa B 3arpH3HeHHOCTb OKpy:>KaiO

meM: cpe.u;bi He o6Hapy:>KeH. B CB.fi3H c asapHeM: 

Ha qepH06bUibCKoM: A3C BbmorrHeH 3HaliHTeJJb

HbiH 06'beM pa60T no .u;onOJJHHTeJJbHOMy KOHT

pOJJIO npo6 B03.u;yxa, BO,ll;bl, nOliBbl H paCTH

TeJJbHOCTH B OKpy:>KaromeM: cpe.u;e. Pe3yJJLTaTbi 

cneKTpOMeTpHlleCKHX H pa,ll;HOMeTpHlleCKHX aHa

JJH30B nOKa3aJJH HaJJHliHe B npo6ax npo.u;yKTOB 

.u;erreHH.fl B KOJJHlleCTBe Ha ,ll;Ba nop.R,ll;Ka HH:>Ke 

perrraMeHTHpOBaHHbiX, a BKJla,ll; B ,!1;03Y o6JJy

qeHH.fl HacerreHH.fl OT Bbma.u;eHHH He npeBbiCHJJ 

5 % OT ,!1;03bl, o6yCJJOBJJeHHOH ecTeCTBeHHblM 

<i>OHOM. 

B HanpaBJJeHHH pa3BHTH.fl H coBepweHcTBo· 

BaHH.fl Cpe,II;CTB pa,D;H~OHHOI'O KOH1p0Jl.fl C03-

. ,ll;aHa H BBe.u;eHa B 3KCnJJyaTaUHIO aBTOMaTH3H

poBaHHa.fl CHCTeMa c6opa H o6pa60TKH HH<l>op

MaQHH C 120 KaHaJJOB YCTaHOBKH CTaQHOHap

HOI'O .u;o3HMeTpHqecKoro KOHTpoml Ha HBP-2. 

CoBMeCTHO c JIB3 H JIHP no.u;roToBrreHbi Tex

HHllecKHe npOeKTbl aBTOMaTH3HpOBaHHbiX CH

CTeM pa.u;HaQHOHHOrO KOHTpoJJ.R Ha CHHXpo<t>a-

30TpOHe JIB3 H YCKOpHTeJJbHOM KOMnJJeKce 

JIHP. Pa3pa6oTaHbi, co3.u;aHbi H BHe.u;peHbi B 

npaKTHKY HH,ll;HBH.u;YaJJbHOH ,!1;03HMeTpHH KH

CTeH pyK HOBbie TepMOJJIOMHHec~eHTHbie .u;e
TeKTOpbi; pa3pa6oTaHa KOHCTPYKUH.fl KOM6H

HHpoBaHHoM: KacceTbl HH,ll;HBH,ll;YaJJbHOI'O ,!1;03H

MeTpa. ilo.u;rOTOBJJeHbi K OnbiTHOH 3KCnJJyaTa

UHH HH3Ko<t>oHOBbie ycTaHOBKH .u;rr11 H3MepeHHM: 

MaJJblX ypOBHeH pa,ll;HOaKTHBHOCTH B o6pa3~ax • 

• 



B o6Jiacm p~~OHH&IX ucCJie,JJ;osaHHii 

H3yt~eHa p8,ll;HaJniOHHaR 06cTaHOBKa B HeKOTO· 

pbiX pe:>KHMax pa60Tbl CHHXpo4la30TpoHa; 3a

BepWeHbl HCCJie,JJ;OBaHHH pa,ll;HaQHOHHOH o6cTa

HOBKH B6JIH3H TOJICTbiX MHWeHeH, 06JiyqaeMbiX 
npOTOHaMH, JmpaMH reJIHH H ymepo,JJ;a/l, 2 /. 

lf3yqeHa p8,ll;HaQHOHHaR 06CTaHOBKa Ha 4la30· 

JIHTEPATYPA 

1. EaM6.ne8CKUU B.ll. u op. OHJIH, 16-86486, ,ay6Ha, 
1986. 

2. KoMO'IKOB M.M. OHJIH, P16-96-186, ,ay6Ha, 1986. 

TpoHe n.Rrr a pe:>KHMax ero pa6oTbi 3a 1986 r. 
Y cosep weHCTBOBaHa nporpaMMa pact~ eTa Top

M03HbiX CllOC06HOCTeH H HOHH38UHOHHbiX npo-

6erOB B semecme/ 3 /. Ilo,JJ;roTOBJieHo npaKTH

qecKoe pyKoBo,JJ;cmo no PMHaQHOHHOH 6e-
3onacHocm Ha ycKopHTeJIRX 3apH:>KeHHbiX 
qacmQ/ 4 /. 

3. Kpbl/108 A.P., XeHHUZep 10. OHJIH, E1-11-86-386, 
,ay6Ha, 1986. 

4. KoMO'IKoe M.M., Jle6eaee B.H. llpaKTU'IecKoe py
KoeoOcTeo no paOuaijUOHHOU 6e:JonacHOCTU Ha 
ycKopUTe.tiliX 3apJUCeHHblX 'IOCTUf4. M ;· 3HepzoaTOM
U30aT, 1986. 
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OnbiTHoe DPOM3BOACTBO 

B 1986 roAy OIIbiTHoe npoH3BOACTBo Bbi

noJIHHJIO 3HatiHTeJibHbiH o61>eM pa6oT no 

C03AaHHIO B na6opaTopru~x HHcTHTYTa 6a3oBbiX 

H 3KcnepHMeHTaJibHbiX yCTaHOBOK. 

llo 3aKa3Y Jla6opaTopHH BbiCOKHX 3H eprHH 

H3roTOBJieHbi 32 MOAYJIH KpHocTaToB A HnOJib

HbiX MarHHTOB HYKJIOTpoHa, OCHaCTK a AJIH 
HaMOTKH KaTyWeK AHnOJibHbiX MarHHTOB, 

OTWTaMnOBaHO OKOJIO 100 TbiC. IIJiaCTHH 

MarHHTOnpoBOAOB AHnOJibHbiX MarHHTOB • 

.l4tH Jla6opaTOpHH HAepHbiX peaKJ:Urii B OC· 

HOBHOM 3aBepWeHbi pa6oTbi no MarHHTOnpo

BOAY MarHHTa EBB H BaKyyMHoH: KaMepe AJIH 

ycKopHTeJIH Y-400M. 1-broTOBJieHbl TaK:>Ke 

KOMIIJieKTbl AeTaJieH HOHHOrO HCTOq}{HK a, B8· 

KYYMHOH CHCTeMbi H cHcTeMbi BOAOOXJia:>KAe

HWI, KaHan MH o6nylfeHWI nJieHKH. BLmoJIHe

Ha MexaHHlfecKaH o6pa6oTKa 130 Kopnycoa 

HHAHKaTOpoB MH Jl:HY-30. 

0TAeJI HOBbiX MeTOAOB YCKOpeHWI nony

lfHJI 5 ce~H: nHTaHWI MarHHTHLix noneH: H 

OAHY ycKopHIOIIzyiO ce~ JIY3K-20 MH 
KYTH-20. 

.Z:VXH 3KcnepHMeHTaJibHbiX yCTaHOBOK H3ro

TOBJieHbi HpMO Mai'HHTa .ZJ;IJ;-1, 4 $HJibTpa no

rJIOI.QeHWI, 2 naKeTa 6aJIKH MarHHTOnpoBOAa 

3JieKTpoMarHHTa MH yCTaHOBKH MAPC, roAo

CKOnHlfecKHH: aApOHHbiH KaJIOpHMeTp H 

3JieMeHTbl rOAOCKOna, OCHOBaHHeHeHTpoHHoro 

cneKTpoMeTpa o6paTHoH: reoMeTpHH, Y3Jibi 

06pa6oTKa npoMeJICYTO'IHblX ()ucKoe Ma2HUTa (}JUI J4UK.IIOTpOHa Y-400M. 
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Jlupe7<Top OHJIH a1<aOeMU1< HH.Eozomo6oe 3Ha7<oMUTCJI c pa6oTOii YllllCTKa no npou3eoocrey cTpUMepHbVC 
OeTe1<TOpo8 aOpoHHOZO KQ/IOpUMe7pa ycTaH08KU JIEJlfPH. 

Ba1<yyMHaJ1 1<aMepa yc7<opuTe.nR Y400M. 
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,ll;JIH 2 npOCMOTpOBbiX CTOJIOB .AHCT H ,D;p. 

B 1986 ro,D;y OCBOeHO cepmmoe npOH3BO,ll;

CTBO H H3rOTOBJieHO 10,5 TbiC. CTpHMepHbiX 

Tpy6oK ,ll;JIH YCTaHOBKH ,[(EJI<I>H, C03,D;aBaeMOH 

COBMeCTHo C [(EPHoM. Ocy~eCTBJieHa no,D;r~
TOBKa npoH3BO,ll;CTBa nponop~HOHaJibHbiX Ka

Mep C pa6oqHM npOCTpaHCTBOM 1000 X 1500 MM. 

Bhlny~eHo 6orrhllloe KorraqecTao 6rroKoB 

pa,D;H03rreKTpoHHoH: annapaTyphi, a TOM qacrre 

oKorro 1700 6rroKOB KAMAK, 120 KpeH:ToB 

C HCTO~HKaMH nHTaHHH H BeHT6JIOKaM H, 6orree 

250 pa3JIH~IX HCTO~HKOB nHTaHHH H ,D;p. 

llpO,ll;OJI)l(aJIHCb paOOTbl no OCBOeHHIO 

Hoaoro o6opy,D;OBaHHH H TeXHorror aqecKHX 

C6opKa ouno111>HblX MaZHUToe HYKIIOTpOHa. 

144 

npo~eccoa Ha yqaCTKe neqaTHbiX nrraT. ,[(o

CTHrHYTa npoeKTHaH npOH3BO,ll;HTeJibHOCTb 

H3rOTOBJieHHH neqaTHbiX nrraT no n03HTHBHOH 

TeXHOJIOrHH. 

OcaoeHhi 2 TOKapHhiX CTaHKa c onepaTHB

HoH: CHCTeMOH qllY. 

CoaMecTHO c OT,D;erroM ACY c,D;aHa B npo

MhilllrreHHyiO 3KcnrryaT~ no,D;CHCTeMa ACY 

"CHa6)KeHHe". llo,D;rOTOBJieHhl npe,D;JIO:>KeHHH 

no C03,ll;aHHlO nO,ll;CHCTeM onepaTHBHO-)J;HCneT

qepcKoro nJiaHHpOBaHHH 0llbiTHOrO npOH3BO)J;

CTBa H aBTOMaTH3HpoBaHHOH pa3pa60TKH 

TeXHOJioraqecKOH ,ll;OKyMeHT~HH. 
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HAY~HAH MH$0PMA~MH 



MaaatelbCKMI DTABI 

B H3~aTen&cKoM oT~ene OIUII1 B 1986 ro~y 
B&IWJIO H3 ne'laTH 913 HaHMeHOBaHHH C006~e
HHH H npenpHHTOB OIUII1.113~aHO 259 cJiy)l(e6-
H&IX MaTepHaJioB. Ys~enH CBeT 13 c6opHH
KOB Tpy~oB pa3JIH'IH&IX KoH<l>epeHQHH, opraHH-
30BaHH&IX OIUII1. l13~aHa KHHra "30 neT 
OOO.e~HHeHHoMy HHCTHTYTY H,AepH&IX HCCJI~o
saaHii". TaKHe I06HJieiiH&Ie H3~aHHH CTaJIH 
TpMHQHOHH&IMH, TaK, HaCTO.RI.Uee - qeTBepToe. 

Bee 60JibWYIO nonym'lpHOCTb npHo6peTaiOT 
"KpaTKHe coo6~eHHH OIUII1", Qen& KOTO
p&IX - 03HaKoMJieHHe MHpOBOH Hay~OH 
o6~ecTBeHHOCTH C HaH6oJiee HHTepecH&IMH 
Hay'IH&IMH, Hay~o-TeXH~eCKHMH, MeTO~H-

11eCKHMH H npHKJI~H&IMH pe3yJI&TaTaMH, nony
qeHH&IMH yqeH&IMH ,[(y6H&I. B 1986 ro~y 
B&IWJIO H3 ne~~aTH 8 TaKHX c6opHHKOB. Bcero 
B&my~eHO 20 "KpaTKHX coo6~eHHH 0 11.R11". 

B pe~aKQHH ~pHanos, Ha pa3JIH'IH&Ie 
KOH<i>epeHQHH, npoBO~HBWHeCH KaK B CTpaHax
yqaCTHHQax, TaK H B ~pyrHX CTpaHax, 6&IJIO 
HanpasneHo 1175 CTaTeii H ~oKJI~oB, co~ep)l(a
~ pe3yJI&TaTbl pa6oT yqeHbiX ,[(y6Hbl, 
B~Y~HXCH B COOTBeTCTBHH C npo6JieMHO
TeMaTHqecKHM nnaaoM 11HCTHTYTa, YTBep~eH
H&IM KoMHTeToM flonHoMo~&IX ITpe~crasH

Teneii. 
OraT&H coTpy~HHKOB OIUII1 ny6nHKOBa

JIHC& B TaKHX ~pHanax, KaK "JKypHaJI 3KCne
pHMeHTaJibHOH H TeopeT~ecKOH <l>H3HKH", 
"TeopeTHqecKaH H MaTeMaT~eCKaH <l>H3HKa", 
"flpH60pbl H TeXHHKa 3KCnepHMeHTa", "~ep
HaH <l>H3HKa", "<l>H3HKa :meMeHTapHblX qacTHQ 
H aToMHoro H~pa", "AToMHaH 3HeprHH", 
"Journal of Physics", ''Physics L etters", 
"Zeitschrift fur Physik", "Nuclear Physics", 
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"Nuclear Instruments and Methods", "Solid 
State Communications, H ~p. 

B 51 CTpaHY MHpa pacc&manHc& ny6JIHKa
QHH ,[(y6H&I. B 1986 ro~y B CnHCKe pacc&IJIKH 
ny6JIHKB.QHH OIUII1 noHBHJIOC& 22 HOB&IX 
~peca. 

Bcero 3a 1986 r. B Hay~o-TeXH~ecKyro 
6H6JIHOTeKy OIUII1 nocrynHJio B nopH,AKe 
o6MeHa 8890 ny6JIHKaQHH H3 37 CTpaH, B TOM 
'IHCJie 1486 H3 UEPHa. B nopH,AKe o6MeHa 
B HTB 6ecnnaTHo nocrynaroT Hay~&Ie ~pHa
JI&I H3 21 CTpaHbl (119 Ha3BaHHH). 

.[(JIH onepaTHBHOrO HHc!>OpMHpOBaHHH qHTa
TeJieH Hay~o-TeXHHqecKOH 6HMHOTeKH 0 
HOBbiX nocrynneHHHX npo~OJI)I(aJICH B&InyCK 
3Kcnpecc-6IOJIJieTeHeii HTB H naTeHTHoro 
OT~ena. B&Iwen B CBeT e)l(ero~IH 6H6JIHO
rpa<l>HqecKHii YKa3aTen& pa6oT coTpy~HKOB 
OIUII1 3a 1985 ro~ H oHeT o ~eHTen&Hocm 
OIUII1 3a 1985 ro~. 

l13~aTeJibCKHM OT~eJIOM BbinOJIHHJIHCb 
3aKa3&I na6opaTopHii Ha KcepoKonHpOBaHHe. 
3a ro~ H3roTOBJieHo 6onee 595 T&IC.flq Kcepo
KOnHH. B&monHeHo CB&Iwe 5 ThiCHq 3aKa30B 
Ha nepermeTH&Ie pa6oT&I. .[(JIH o6pa6oTKH 
3KCnepHMeHTaJibHOH HH<i>OpMaQHH H ~pyrHX 
QeJieH H3rOTOBJieHO CBbiWe 700 TbiC. pa3JI~

H&IX 6JiaHKOB. 
B HIOHe 1986 r. Ha 6a3e H3~aTen&cKoro 

OT~ena MocKOBCKHM npaBJieHHeM HTO nonH
rpa<l>HH H KHH)I(H&IX H3~aTeJI&CTB npOB~eHa 
Hay~o-npaKTHqeCKaH KOH<i>epeHQHH "Onepa
THBH&IH BbinyCK HH<i>OpMaQHOHH&IX neqaTHbiX 
H3~aHHH Ha cny)l(6e Hay~o-TeXH~ecKoro 
nporpecca". 
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HaY~Ho·feXHM~ecKaa 
fiMfiiiOT818 

B 1986 ro,Ay 'IIHCJIO 'IIHTaTe.neH: Hay'IIHo

TeXHH'IIecKoH: 6H6nHOTeKH H ee Q>HJIHaJIOB 

COCTaBHJIO 6450 'lle.JlOBeK, B TOld 'IIHCJie OKOJIO 

600 KOMaHAHpoBa.HHbiX B OHRH. KoJIH'IIecTBo 

BI>I,AaHHOH 38 rO,A JIHTepaTyphi H npoCMOTpeH

HOH Ha BhiCTaBKax HOBhix nocrynneHHH: -

373 ThiCR'IH :naeMilJVIpOB. no 3aHBKaM 'IIHTa

Te.JieH nony'lleHo no Me)I(6H6nHoTe'IIHoMy a6oHe

MeHTY (MBA) 2533 HaHMeHOBaHHR KHHr. 

BhlnonHeHo 917 'IIHTaTe.nhCKHX 3aHBOK, nocTy

nHBWHX H3 6H6nHoTeK CoBeTCKoro Coi03a. 

no BCeM HCTO'IIHHKaM KOMnJieKTOBaHHR 

(noKynKa, no,AnHcKa, KHHroo6MeH) B 1986 ro

AY noCTynHJio 15285 3K3eMI1JVIpoB KHHr, npe

npHHToB, nepHO,AH'IIeCKHX H3,AaHHH, B TOM 

'IIHCJie 6onee 8 ThiC.fl'll Ha HHOCTpaHHhiX .fl3hiKax. 

npo.AOJI:>KaJiach pa6oTa no ocBoOO)I(AeHHIO 

Q>oH.Aa OT ycTapeBweH: JIHTepa-ryphl. CnHcaHo 

9,5 ThiC.fl'll 3K3eMI1JVIpoB npenpHHTOB 3a npo

We,IJ;WHe rO,Ahl. 

Ha 1-e .RHBap.R 1987 ro,Aa 6H6JIHOTe'IIHhiH 

Q>oH,A COCTaBHJI 383507 3K3eMnJI.RpOB, H3 HHX 

159346 - Ha HHOCTpaHHhiX .fl3hiKax. 

Bee noCTynHBWHe H3,AaHHR CBOeBpeMeHHO 

o6pa6aThiBaJIHCh H perHCTpHpOBaJIHCh B J:leH

TpaJihHOM KaTanore H B KaTanorax Q>HJIHaJIOB. 

TeM aTH'IIecKHe KapToTeKH nonoJIHHJIHCh 

22954 KapTO'IIKaMH HOBhiX ny6JIHK~HH, 
KapToTeKa ny6JIHK~ COTPYAHHKOB HHCTH

TYTa- 4887 KapTO'IIKaMH. 

no,ArOTOBJieH H H3,AaH "YKa3aTe.Jih pa60T 

coTpy.AHHKOB OHRH 3a 1985 ro,A". E:>KeHe

Ae.JibHO BhinyCKaJIHCh 3KCnpecc-6IOJIJieTeHH 

"KHHrH", "npenpHHThi", "CTaTbH" (156 HOMe

poB) , CO,Aep~e HHQ>OpM~HIO 0 HOBhiX 

ny6JIHI<~H.fiX (24121 HaHMeHOBaHHe). 

E:>KeHe,AeJI&Ho o6HOBJI.fiJIHCb BhiCTaBKH Ho

BhiX n oCTynneHHH KHHr, npenpHHTOB, npe,n;

CTaBHBWHX 9891 HOBOe HaHMeHOBaHHe. 

Bhm o opraHH30BaHO 16 TeMaTH'IIecKHX Bhi

CTaBOK. 
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DaTeHTHbiM DTABI 

3AIUHTA 
11 HCllOJib30BAHHE 1130BPETEHH:A 

1986 r. 1958-1986 rr. 

lloJiy'lleHo nono-

)IQ{TeJI&Hhix peweHHH 

no 3aHBKaM 

Ha H306peTeHIDI 63 1104 

HcnoJI&30BaHo 

H3o6peTeHHH 21 514 
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PAUHOHAJIH3ATOPCKHE 
llPE.lVI OJKEHIDI 

1986 r. 1958-1986 rr. 

HcnoJI&30BaHO 

PauHOHaJIH3RTOpcKHX 

npe.zmo)l(eHIDi 548 13065 

3KOHOMH'IIeCKHH 

3Q><f>eKT OT HCnOJih3Q-

BaHIDI H306peTeHHH 

H PauHOHaJIH3aTopcKHX 

npe.zmo:>KeHIDi, 

ThiC. py6. 16,0 2399,7 
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AJJ.MMHMCTP ATM BHO· 
X03HMCTBEHHAH 
JlEHTEnbHOCTb 
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KA.UPhl 

qHCJieHHOCTh cOTPYJl.HHKOB Ol1H I1 Ha 
31 ,neKa6p.R 1986 ro.na cocTaaHJia 7355 t~eno
BeK. Pacnpe.neneHHe no KaTeropH.RM noKa3aHO 
B Ta6nHue. 

KaTeropHR 

HaytiHbie 
pa60THHKH 
lfH:>KeHepbi 
TexHHKH 
H MaCTepa 
Pa6ot~He 
Yt~eHHKH 

Cny:>KamHe 
MOll 

qHCneHHOCTb 

a na6opaT. a npoH3-
H ynpaan. BO):(CTB. 

1151 
1726 

246 
1795 

7 
269 

4 

5198 

no,npa3,n. 

2 
267 

152 
1470 

10 
193 

63 

2157 

acero 

1153 
1993 

398 
3265 

17 
462 

67 

7355 

B 06'Le,nHHeHHOM HHCTHTyTe .~~,nepHbiX Hc
cne,noBaHHH pa6oTruoT 6 aKa,neMHKOB: H.H.Bo
romo6oa, A.M.Ban,nHH, B.M.lloHTeKopao, 
H.CO)l.HOM, r .H.<Dnepoa, lf.M.<DpaHK; 5 t~neHOB
KOI'JpecnoH,neHTOB aKa,neMHH HayK: H .H.roao
pyH, B.ll . .[(:>Kenenoa, l1.3aapa, M.r .M emepR
KOB, .[(.B.illHpKOB; 167 ):(OKTOpOB HayK, 
589 KaH):(H,I:(aTOB HayK. 

B 1986 ro.ny npHHRTO 658 qenoaeK, H3 HHX: 
HaytiHbiX pa60THHKOB - 212, HH)KeHepOB 
122, TeXHHKOB H MaCTepOB - 9, pa60tiHX -

230, yqeHHKOB- 21, cny:>KamHx- 59, Mna,nrne
ro o6cny:>KHBaromero nepcoHana- 5. 

YaoneHo H3 Olffllf 3a noT :>Ke nepHo.n 
B CB.R3H C OKOHllaHHeM CpOKa pa60Tbl H no ,npy
rHM npHtiHHaM 642 qenoaeKa. B Tet~eHHe ro.na 
npHcaoeHbi yqeHbie 3BaHHR npo<t>eccopa 
2 COTPYJl.HHKaM, cTaprnero Hayt~Horo coTpy,n
HHKa - 13, Mna):(Illero HaytiHOrO COTpy,n
HHKa-12. 

3aiUHTHJIH KaH):(H):(aTCKHe ):(HCCepTauHH 
22 COTPYJl.HHKa, ,nOKTOpcKHe- 10. 

<DlfHAHCOBAfl .UEHTEJibHOCTb 

KoMHTeT lloJIHOMOliHhiX llpe,nCTaaHTeneii 
npaBHTenhCTB rocy,napcTB-llneHOB 06'Le,nHHeH
HOrO HHCTHTyTa R,nepHbiX HCCne,nOBaHHH ,nnR 
npoae,neHHR HaytiHO-HCCne,nOBRTMbCKHX pa6oT, 
KanHTanbHOrO CTpOHTenbCTBa H ,npyrHX Mepo
npHRTHH, CB.R3aHHbiX C ,ne.RTenLHOCTbiO lfHCTH
TyTa, Ha 1986 ro,n aCCHrHOBan 47,5 MJIH.py6. 

<DaKTHlleCKHe paCXO):(bl 3a ro,n COCTaBHJIH 
46,9 MnH.py6., HJIH 98,7% no OTHOilleHHIO 
K ro,nOBbiM aCCHrHOBaHHRM. 

llpo6neMHo-TeMaTHtiecKHH nnaH HaytiHo
Hccne,noaaTenhcKHX pa6oT 3a 1986 ro.n Bhmon
HeH B nonHOM o6'LeMe, B CMeTHOH CTOHMOCTH 
H no HOMeHKnaType. cDRKTHtieCKHe paCXO,nbl 
COCTaBHJIH 32,4 MnH.py6., HnH 96,7% K CMeT
HOH CTOHMOCTH. ,[(OCTHrHYTa 3KOHOMHR 
1,1 MnH.py6. 

Pacnpe,neneHHe 6ro,n)KeTa no pa3,nenaM npH
ae,neHo B Ta6n~e. 

HaHMeHOBaHHe pa3,nenoa AccHrHoBaHHe <DaKTHtieCKHe 
Ha ro.n, pacxo,nhi 3a ro.n, % K nnaHy 
MJIH.py6. MnH.py6. 

l. A,nMHHHCTpaTHBHO-ynpaanetieHCKHe 
H X03.RHCTBeHHbie paCXO):(bl 7,7 7,4 96,1 

II. Pacxo,nhi Ha Hayt~Ho-Hccne.noaa-
TenhCKYIO ,ne.RTMbHOCTb 25,8 25,0 96,9 

l1Toro no ocHOBHOH 
HaytiHOH ,ne.RTMbHOCTH 33,5 32,4 96,7 

III. KanHTanhHbie ano:>KeHHR 
Ha CTpOHTMbCTBO HaytiHO-
HCCne,noBaTMbCKHX 
H ,npyrHX 06'LeKTOB 14,0 14,5 103,6 

Bcero: 47,5 46,9 98,7 
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KATIHTAnhHOECTPOHTEllbCTBO 

3aTpaTbl Ha K8.IIHTaJibHOe CTpoHTeJihCTBO 

Hay'IIHO-HCCJieAOBaTeJibCKHX H ApyrHX 06'beK-

CTpyKTypa KanHTaJihHbiX BJIO)I(eHilli 

Bcero KanHTaJihHbiX BJIO)I(eHHH, 

B TOM 'llHCJie: 

1. CTpoHTeJihHo-MoHT~xe pa6oTbi 

2. 06opyAOBaHHe H HHBeHTaph 

3. llpoeKTHO-H3biCKaTeJihCKHe H npo'llHe 3aTpaTbi 

BBOA B AeHCTBHe OCHOBHbiX CpeACTB ( $OHAOB) 

llPOH3BO,UCTBEHHAH ,[(EfiTEnhHOCTb 

B cocraae OHHH HaxOA.RTC.R npoH3BOA

crneHHbie, acnoMoraTeJihHbie H o6cJiy)I(HBaiO-

1. 06oeM rOTOBOH npOAYKUHH, 

BbinOJIHeHHbiX paOOT H OKa3aHHbiX ycJiyr, 

MJIH.py6. 

2. Pe3yJihTaThi $HHaHcoao-xo3.R:HcTaeHHo:H 

]:\e.RTeJihHOCTH, MJIH.py6. 

3. 3aTpaThi Ha OAHH py6Jib rOTOBOH npOAYK~HH, 
BbinOJIHeHHbiX paOOT H OKa3aHHbiX yCJiyr, KOn. 

4. lfucJieHHOCTh pa6oTaiOili;HX 

TOB llJiaHHpOBaJIOCh B CyMMe 14,0 MJIH.py6. 

BbinOJIHeHHe roAoaoro llJiaHa KanHTaJihHoro 

CTpOHTeJihCTBa noKa3aHO B Ta6mme. 

roAOB OH 

nJiaH, 

MJIH.py6. 

14,0 
2,1 

11,2 
0,7 

14,8 

<l>aKTH'IleCKOe 

BbinOJIHeHHe, % BbinOJIHeHHR: 

MJIH.py6. 

14,5 
1,7 

11,7 
1,1 

15,7 

103,6 
81,0 

104,5 
157,1 
106,1 

Ili;He n OApa3AeJieHH.R. ,[(e.RTeJihHOCTh 3THX nOA

pa3AeJieHHH 3a 1986 roA xapaKTepH3yeTc.R 

OCHOBHbiMH noKa3aTeJI.RMH, npHBe]:\eHHbiMH 

B Ta6JIHI~e. 

roAOBOH <l>aKTH'IleCKOe % BbinOJIHeHHR: 

nJiaH BbinOJIHeHHe 

14,5 

0,1 

0-99,4 
2302 

14,5 

1,0 

0-98,6 
2138 

100,0 
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