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BBEAEHME 

B 1982 ro~y HHTepHaUHOHanLHhlM Kon

neKTHBOM y'leHLIX 06'he~HHeHHOrO HHCTHTy

Ta npose~eHM TeopeTH'IeCKHe H JKcnepu

MeHTanLHhle HCCne~oBaHHH B lliHpOKO~ o6-

naCTH tilH3HKH JneMeHTapHhiX 'laCTHU H 

aTOMHoro H~pa. YcnemHo BLmonHeH n n aH 

Hay'IHO-HCCne~OBaTenhCKHX pa60T, nony
'leHhl HOBble HHTepeCHhle Hay'IHhle H Hay'IH O

MeTO~H'IeCKHe pe3ynLTaThl. 

B HCTeKmeM ro~y rocy~apCTBeHHhiM 

KOMHTeTOM no ~enaM OTKphiTH~ H H306p e

TeHH~ npH CoseTe MHHHCTpos CCCP 3ap e

rHcTpHposaHLI ~Ba OTKphlTHH, C~enaHHbie 

c yqacTHeM coTpy~HHKOB OHJIH: "Cso~

CTBO O~H03neKTpOHHhiX aTOMOB B KpHCTa n

nH'IeCKHX nonynpOBO~HHKaX 6hlTh rny60KHMH 

~OHOpaN!H" H "JIBneHHe KBaHTOBO~ He K O

repeHTHO~ ~HtiltilY3HH nonO)I(HTenhHhiX M IO

Me30HOB B TBep~OM BeiUeCTBe". 

TeopeTHKaMH HHCTHTyTa pa3BHT e~HHhi~ 

no~xo~ K Hccne~oBaHHIO BhlCOKOJHepre T H

qecKHX ynpyrHx a~poHHhlX npoueccos, n o 3-

BOnHBlliH~ BnepBhle npaBHnhHO npe~CKa3aTh 

nonO)I(eHHe ~HtilpaKUHOHHOrO MHHHMyMa B 

Me3oH-npoTOHHOM pacceHHHH. PaccMoTp e

Hhi 34»tileKThl CHn, npHBO~HIUHe K KOHtila~H

MeHTY npH npOXO)I(~eHHH 6biCTporo a~pOHa 

qepe3 H~epHoe BemecTBO. B paMKax TaKo~ 

Mo~enH o6'hHCHHeTcH KYMYnHTHBHLI~ Jtiltile KT 

~nH HMnynLCOB BhineTaiOIUHX 'laCTHU C "JH e p

rHe~ 500 MJB. BcKphiTa o6maH ~nH p a 3-

nH'IHhiX o6naCTe~ tilH3HKH npHpO~a CBO~CTBa 
tilYHKUHOHanhHO~ aBTOMO~enhHOCTH, ne)l(a

maH B OCHOBe peHOpMrpynnhi B KBaHTOBO~ 

TeopHH nonH. Ha~~eHa eme o~Ha cynep

CHMMeTpH'IHaH TeOpHH, B KOTOpO~ COKpa

IUaiOTCH ynLTpatl»HoneTOBLie pacxo~HMOCTH. 
llpose~eHo ~anLHe~me e pa3BHTHe KBa3H

qacTH'IHo-tlloHOHHO~ Mo~enH H~pa. Pa 3 pa-

6oTaHa TeOpHH BH6paUHOHHhlX COCTOBHH~ 

B He'leTHhiX ~etilopMHpOBaHHhiX H~pax C y qe

TOM BnHHHHH npHHUHna llaynH. Pa3pa6oT aHa 

TeOpHH CHnhHO~ CBH3H HyKnOHHOrO H K Bap

KOBOrO KaHanOB B H~pax. Pa3BHThl H~eH 

0 MHOrOKBapKOBhiX CHCTeMaX B H~pax H 

KBapK-napTOHHaH KapTHHa rny60KOH ey-
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npyroro pacceHHHH 'laCTHU BhlCOKO~ 3HeprHH 

H~paMH. Pa3BHTa TeopHH CTPYKTYPHhlx H 

MarHHTHLIX tlla30BhiX nepexo~oB B nepos

CKHTOBhlx CTpyKTypax, KHHeTH'IeCKaH Teo

pHH napaMeTpH'IeCKOrO B03~e~CTBHH JneKT

poMarHHTHOrO H3ny'leHHH 6onhlli0~ MO~o

CTH Ha KpHCTannhi. 

B Hccne~oBaHHHX no penHTHBHCTCKO~ 

H~epHO~ tilH3HKe Ha CHHXpotila30TpOHe no~
po6HO H3y'leHbl xapaKTepHCTHKH B3aHMO

~e~CTBHH nerKHX H~ep C H~paMH yrnepo~a 

H TaHTana npH 4,2 r3B/c/HyKnOH. BhiHC

HeHo, 'ITO cymecTBeHHaH 'laCTh nHOHOB H 

npOTOHOB o6pa3yeTCH B KyMynHTHBHhiX npo

ueccax. fipH H3y'leHHH TT -N -B3aHMO~e~CT
BH~ 06Hapy)l(eHbl ~aHHhie, yKa3biBaiOIUHe Ha 

ysenH'IeHHe BKna~a MHOrOKBapKOBhiX B3aH

MO~e~CTBH~. 11:3 aHanH3a tilparMeHTaUHH 

~e~TpOHa B npOTOH Ha MHllieHH H3 yrnepo~a 

nony'leHa OUeHKa npHMeCH llieCTHKBapKOBO~ 

KOMnOHeHThl B BOnHOBO~ tilYHKUHH ~e~TpOHa. 
Hccne~OBaHHH Ha CHHXpotila30TpOHe H cep

nyXOBCKOM ycK.OPHTene o6mHpHoro Knacca 

CHCTeM, COCTOHIUHX H3 'laCTHU H H~ep, noKa-

3anH OTCYTCTBHe pe 30HaHCHO- no~06HhiX CO

CTOHHH~ C rHnep3apH~OM OT 2 ~0 6. fipH 

3TOM 06Hapy)l(eHhl pe30HaHCHLie COCTOHHHH 

B CHCTeMax qacTHU A p, A PTT, l 77 K H ~p., 

no~TBep*~aromHe cnpase~nHBOCTh KBapKo

Bhrx Mo~ene~. 

B 3KcnepHMeHTax, nposo~HMLIX Ha nyq

Kax cepnyxoscKoro ycKopHTenH, nony'leHhl 

HOBbie ~aHHhie no paHee 06Hapy)l(eHHOMy 

oqapoBaHHOMY 6apHoHy A+ . Ha~~eHa ero 

HOBaH MO~a pacna~a A+ ... ,\ 77 + 17 + 17 -:Ce'leHHe 
+ c 

o6pa3oBaHHH A c npH cepnyxoBCKHX JHep-

rHHX 6nH3KO K BenH'IHHe Ce'leHHH ero o6pa-

30BaHHH npH 400 r3B. B 3KcnepHMeHTax 

no H3y'leHHIO KOMnTOH- JtiltileKTa Ha nHOHe 

06Hapy)l(eHO HBneHHe nonHpH3yeMOCTH nH

Me30Ha B JneKTPOMarHHTHOM none H Bnep

Bhie H3MepeHa CTpyKTypHaH KOHCTaHTa no-

nHpH3yeMOCTH nHOHa a = ( 6,8+ 
43 1T -

±1 ,4) • 10- eM 
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. llpH Hccne~osaHHH no-

nHpH3aUHH B 06MeHHOM nHOH-npOTOHHOM 

pacceHHHH c o6pa3oBaHHeM "'-Me3oHa o6-



Hapy:>KeHa JaMeTHaH nOJIHpH3aUHH < p > = 
= -0,24±0,08, 'ITO npOTHBOpe'IHT Cyil.(eCT

BYIOIUHM TeopeTH'IeCKHM Mo.nenHMo IIpo.non

:>KaJIHCL HCCJie,IJ;OBaHHH CBOHCTB paHee o6-

Hapy:>KeHHbiX B 3KCnepHMeHTaX Ha YCTaHOBKe 

MHC BOJ6y:>K,IJ;eHHLIX cocTOHHHH "-MeJoHao 

Onpe.neneuw Macca H wHpHHa BOJ6y:>K.neu

uoro COCTOHHHH HHOHa B BOJIHe 0-S: m 
77

, = 
( 1208±21) M3B H r 

77
, = ( 336±46) M3Bo 

IJpH aHaJIH3e peJyJILTaTOB, noJiy'leHHbiX 

B 3KcnepHMeHTe NA- 4 ua ycKopHTene 

QEPHa, 06Hapy:>KeHa aCHMMeTpHH BO B3aH-

MO,IJ;eHCTBHH Jl. + H Jl. , npe,IJ;CKaJaHHaH 

TeOpHeH 3JieKTpocna6biX B3aHMO,IJ;eHCTBHHo 

Ilonyqeua BeJIH'IHHa HJOMYJILTHnneTHoro 

3apH,!l;a MIOOHa, ,!l;OKa3biBaiOIUaH, 'ITO MIOOH 

HBJIHeTCH npaBOBHHTOBbiM CHHrJieTOMo 

HOBbie HHTepeCHbie ,IJ;aHHbie noJiy'leHbl !) 

peJOHaHCHOM xapaKTepe HapyWeHHH npOCT

paHCTBeHHOH 'leTHOCTH ,IJ;JIH nOJIHpH30BaHHbiX 

HeHTpOHOBo 3KcnepHMeHTaJibHble peJyJIL

TaTLI, nonyqeHHLie ,IJ;JIH 'leTblpex peJOHaHCOB 

paJJIH'IHbiX H,!l;ep, yKa3biBaiOT Ha YHHBep

CaJibHOCTb HBJieHHH yCHJieHHH HapyweHHH 

'leTHOCTH B KOMnayH,IJ;- COCTOHHHHX H,IJ;epo 

Hccne.noBaHHH yrnoBou aHHJOTponHH pac

ceHHHH HeHTpOHOB B WHpOKOM HHTepBane 

3HeprHH nOJBOJIHJIH Ha,IJ;e:>KHO onpe,IJ;eJIHTb 

CHJIOBbie 4JyHKU:HH ,IJ;JIH S - H p-ueHTpOHOBo 

B 3KcnepHMeHTe ua HMnynLCHOM peaKTope 

Hl>P- 2 nonyqeu Ba:>KHLIH peJynLTaT, noKa-

3LIBaiOIUHH OTCYTCTBHe B npHpO,IJ;e aKCHOHa -

nerKoH 'laCTHU:hl, npe.ncKaJbiBaeMoH B co

BpeMeHHLIX BapHaHTaX e,IJ;HHOH TeOpHH B3aH

MO,IJ;eHCTBHHo 

Ha ny'IKax TH:>KeJibiX HOHOB yCKOpHTeJIH 

Y-400 B 3KcnepHMeHTax no CHHTeJy HJo

TonoB 108 H 109 3JieMeHTOB B peaKU:HH 

Pb, Bi ( 58 Fe, n ) onpe.neneHLI rpaHH'IHble 

3Ha'leHHH Ce'leHHH, COCTaBHBWHe -10 -35 H 

- 5 ·10 - 36 CM 2 COOTBeTCTBeHHOo IJpO,!l;OJI

:>KaJICH nOHCK CnOHTaHHO ,IJ;eJIHIUHXCH CBepx-

TH:>KeJibiX 3JieMeHTOB C 'IYBCTBHTeJibHOCTbiO 

10 -l3 r/r B MeCTOpO)I(,!l;eHHHX pe,IJ;KHX Me

TaJIJIOBo C nOMOIULIO MarHHTHOrO cneKTpo

MeTpa H3y'leHa . BbiCOK03HepreTH'IeCKaH 

'laCTb cneKTpa JapH:>KeHHbiX 'laCTHU: H noKa

JaHO, 'ITO BO BCeX H3y'leHHbiX peaKU:HHX 

o6paJyiOTCH 'laCTHU:bi C 3HeprHeH, 6JIH3KOH 

K KHHeMaTH'IeCKOMY npe.neny o 

B o6nacTH coJ,IJ;aHHH H paJBHTHH 6aJo

BbiX ycTaHOBOK lfHCTHTyTa CJie,IJ;yeT OTMe

THTb ycnewuoe npoBe.neuHe pa6oT no npo-

rpaM Me BToporo 3Tana 3HepreTH'IeCKoro 

nycK a Hl>P- 20 ,D;ocTHrHyTa cpe.nH.HH MOIU

HOC T L peaKTopa 2 MBT 0 Ha CHHxpo4JaJo

Tpou e peaJIH30BaHO yCKOpeHHe HOHOB H30TO

na 
22Ne .no 3HeprHH 73 r3Bo B JaBepwaiO

IUYIO 4Ja3y BCTynHJIH pa60Tbl no peKOHCT

PYKU:HH CHHXPOU:HKJIOTpoua B cHJILHOTO'IHhiH 

4JaJ o TpOHo B paMKax coJ,IJ;aHHH KonneKTHB

Horo ycKopHTenH KYTH- 20 npoBe.neu 

Jany cK H nony'leHLI npoeKTHLie napaMeTpLI 

3JieK TPOHHoro ycKOPHTenH CHJIYH,il;- 20, a 

TaK:>Ke KOMnJieKCHbiH JanycK HOBOH KaMepbl 

a.nr JaTopao BLmonHeH KOMnneKc pa6oT no 

nep BO,IJ;y Y -400 C BpeMeHHbiX CXeM H 

CHC T eM o6ecne'leHHH Ha nOCTOHHHbleo IJon

HOC T biO OCBOeHa H WHpOKO HCnOJibJyeTCH 

BCeM H na6opaTOPHHMH OH.HH 3BM 

EC-10600 

)l;aJILHeHwee pa3BHTHe nOJIY'IHJIH npH

KJia,IJ;Hbie Hccne.noBaHHHo PaJpa6oTaHLI 

MeTO,!l;HKH y-aKTHBaU:HOHHOrO aHaJIH3a o6-

pa3 OB Ha CO,IJ;ep:>KaHHe PTYTH, TaJIJIHH H 

pH.na .npyrHx 3JieMeHTOB 0 Onpe.neneua pa.nHo

'IYBCTBHTeJibHOCTb paCTHTeJibHbiX KJieTOK K 

BOJ ,IJ;eHCTBHIO HeHTPOHOB H raMMa-HJJiyqe

HHHo C nOMOIULIO ycTaHOBKH HHCTPOH 

npoB e,IJ;eHbl 3KCnepHMeHTbl ITO HJy'leHHIO 

BJIHHHHH ,!1;03bl 06Jiy'leHHH H COpTa HOHOB Ha 

npe.nen TeKy'leCTH HHKenHo CoBepweHCTBo

Bana cL TeXHOJIOrHH H3rOTOBJieHHH nOJIH

H,!l;ep HbiX 4JHJibTpOB ,!l;JIH MHKpo- H Y4IbTpa-

4JHJib Tpau;HHo IIpoBe.neua KOMnneKCHaH npo

BepK a MeTO,!l;HKH nOBbiWeHHH ypo:>KaHHOCTH 

Kap T o4JenH, HCnOJIL3YIOIUeH npe.nnoca,IJ;O'IHYIO 

MarHHTHYIO o6pa60TKY noCeBHOrO MaTe

pHaJiao 

06'be,IJ;HHeHHbiH HHCTHTYT OCyil.(eCTBJIHJI 

wHpo Koe Me:>K.nyuapo.nuoe uayquo-TexHH'Ie

cKoe COTpy,!l;HH'IeCTBO C Hay'IHbiMH I.J;eHTpaMH 

cTpau-yqacTHHU: OH.HH H .npyrHx cTpau, a 

TaK:>Ke C Me:>K,IJ;yiiapO,IJ;HbiMH opraHH3aU:HHMHo 

)l;nH npoBe,IJ;eHHH COBMeCTHbiX pa60T H yqac

THH B COBeiUaHHHX )l;y6Hy noceTHJIO 1395 

cneu;HaJIHCTOB H3 MHOrHX CTpaHo ,il;JIH 3THX 

:>Ke eJieH BbieJ:>KaJIH B CTpaHLI-y'laCTHHU:bl 

H .np yrHe cTpaHLI 603 coTpy,IJ;HHKa OH.HHo 

HHC T HTYT 6Lm opraHHJa TopoM Tpex KpynHLIX 

Hay'IHbiX H 42 pa60'IHX H Hay'IHO- OpraHH3a

U:HOHHLix coBeiUaHHHo Cneu:HaJIHCTLI OH.HH 

npHHHJIH y'laCTHe B pa6oTe 79 Me:>K,IJ;yHa

pO,!l;HbiX H HaU:HOHaJILHbiX KOH4JepeHU:HH, CHM

nOJHyMaX H WKOJiaX, npOBO,!l;HBWHXCH B pa3-

JIH'IHbiX CTpaHaXo 

HoHo lioron1060B 

,il;HpeKTOp 06'be,IJ;HHeHHOrO HHCTHTyTa 

H,!l;epHLIX HCCJie,IJ;OBaHHHo 

5 



AERTEnbHOCTb PYKOBOARmMX 
M KOHCY nb TATMBHbiX OPr AHOB OMRM 

LI ceccHH Y'leHoro coBeTa 06'be.IJ;HHeH
Horo HHCTHTyTa Jl.IJ;epHbiX HCCJie,IJ;OBaHHH CO
CTOJIJiaCb 14 JIHBapJI 1982 ro.n;a. qJieHbl 
Y'leHoro coBeTa JacnyrnaJIH HH$opMau;HIO 
o BblfiOJIHeHHH perneHHH XLIX H L cec c Hii 
Y'leHoro coBeTa, .n;oi<na.n; o xo.n;e BblfiOJIHeHHJI 
nJiaHa-rpaclJHKa C03,IJ;aHHJI H pa3BHTHJI 3KC· 
nepHMeHTaJibHbiX H 6a30BbiX ycTaHOBOK 
OHJB1, HH$opMau;HIO o pa6oTe ceKu;Hii Y q e
Horo coBeTa OHRH no cPH3HKe BbiCOKHX 
3HeprHH H no cPH3HKe HH3KHX 3HeprHH; .n;o
KJia.IJ;bl 0 Ka.n;pax cneu;HaJIHCTOB H3 CTpaH
yqaCTHHIJ; OHRH, o6 HTorax Me:>K.n;yHapo.n;
Horo coTpy.n;HH'IeCTBa H CBJI3JIX OHRH Ja 
1981 ro.n; H nnaHax Ha 1982 ro.n;; HH$opMaiJ;HIO 
o6 HTorax IV CoBeiiJ;aHHJI no HcnoJib30Ba
HHIO HqBbiX Jl.IJ;epHO -$H3H'IeCKHX MeTO.IJ;OB 
.IJ;JIJI peiiieHHJI Hay'IHO·TeXHH'IeCKHX H 
HapO.IJ;HOX03JIHCTBeHHbiX 3a.n;aq (~y6Ha, OK
TJI6pb 1981 r.). Ha Jace.n;aHHH Y'leHoro 
coBeTa OHRH c Hay'IHbiMH .n;oKna.n;aMH Bbi
cTynHJIH aKa.n;eMHK A.A.noryHOB H qneH
KoppecnoH.n;eHT AH CCCP ~.B.IIIHpKoB. 

Y'leHbiH coBeT o.n;o6pHJI Hay'IHo-Hccne.n;oBa
TeJibCKYIO .n;eHTeJibHOCTb Jia6opaTOpHH H 
OHMY B 1981 ro.n;y; yTBep.n;HJI npo6neMHo
TeMaTH'IeCKHH nJiaH Hay'IHO·HCCJie.IJ;OBa
TeJibCKHX pa60T H Me:>K,IJ;yHapO.IJ;HOrO COTp y.n;
HH'IeCTBa OHRH Ha 1982 ro.n;, onpe.n;eJIHJI 
Ba:>KHeHIIIHe Hay'IHO- HCCJie,IJ;OBa TeJibCK.l_le 3a
,IJ;a'IH HHCTHTyTa Ha 1982 rO,IJ;. 

CocTOJIJIHCb Bbi6opbi Ha .n;oJI:>KHOCTH .n;H
peKTopoB H 3aMeCTHTeJieH .IJ;HpeKTOpOB Jia· 
6opaTopHii H Ha'laJibHHKa OHMY. 

KoMHTeT IloJIHOMO'IHbiX Ilpe.n;cTaBHTe
neii npaBHTeJibCTB cTpaH·yqacTHHU: OH RH 
Ha coBeiiJ;aHHH 6-7 anpeJIJI 1982 ro.n;a o .n;o6-
pHJI pa6oTy HHCTHTyTa no BblfiOJIHeHHIO nna
Ha Hay'IHO-HCCJie,IJ;OBaTeJibCKHX pa60T H 
Me:>K,IJ;yHapO.IJ;HOrO COTpy.IJ;HH'IeCTBa B 1981 
ro.n;y H yTBep.n;HJI perneHHJI L H LI c ec
CHH Y'leHoro coBeTa OHRH no peJyJibTa TaM 
Hay'IHbiX HCCJie,IJ;OBaHHH, BblfiOJIHeHHbiX Jia 6o
paTOpHJIMH H OT,IJ;eJiaMH HHCTHTyTa B 1981 
ro.n;y, a TaK:>Ke nnaH Hay'IHO- Hccne.n;oBa TeJib-
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CKHX pa60T H Me:>K,IJ;yHapO.IJ;HOrO COTPY.IJ;HH'Ie
CTBa Ha 1982 ro.n;, npHHJITbiH LI ceccHeii 
Y'leHoro coBeTa. KoMHTeT yTBep.n;HJI perne
HHJI LI cecCHH Y'leHoro coBeTa no HToraM 
Me:>K.n;yHapo.n;Horo coTpy.n;HH'IeCTBa OHRll B 
1981 ro.n;y, nnaHaM npoBe.n;eHHJI Hay'IHbiX 
coBeiiJ;aHHH Ha 1982 ro.n; H Ka):(paM cneu;Ha
JIHCTOB H3 cTpaH-y'laCTHHU: OHRH H OTMe
THJI u;eJieHanpaBJieHHYIO ,IJ;eJITeJibHOCTb ,IJ;H
peKIJ;HH JiHCTHTyTa no KOMnJieKTOBaHHIO IIITa
TOB OHRH KBaJIHcPHU:HPOBaHHbiMH Ka.n;paMH 
H3 CTpaH-y'laCTHHIJ;. 

KoMHTeT IloJIHOMO'IHbiX Ilpe.n;cTaBHTe
JieH OTMeTHJI OTCTaBaHHe OT CpOKOB BBO.IJ;a 
ycTaHOBKH "<I>", KOMnJieKca HliP- 2 H U:BK 
( 3,IJ;aHHe 134) H nOCTaHOBHJI COCpe,IJ;OTO'IHTb 
ycHJIHJI .IJ;HpeKu;Hii na6opa TOpHii H HHCTHTyTa 
Ha yCKOpeHHH BBO,IJ;a H OCBOeHHH He3aBep
IIIeHHbiX 3KCnepHMeHTaJibHbiX H 6a30BbiX yc
TaHoBoK OHRH. 

KoMHTeT IloJIHOMO'IHbiX Ilpe.n;cTaBHTe
JieH nocTaHOBHJI C'IHTa Tb rJiaBHbiMH Ja.n;aqa
MH HHCTHTyTa B 1982 ro.n;y: 

- perneHHe Ba:>KHeHIIIHX Hay'IHO- HCCJie,IJ;O
Ba TeJibCKHX Ja.n;a'l, onpe.n;eneHHbiX LI cec
cHeii Y'leHoro coBeTa OHRH; 

- npoBe.n;eHHe pa6oT no nepBoii oqepe.n;H 
YKTH; 

- npoBe.n;eHHe pa6oT no nporpaMMe BTo
poro 3Tana JHepreTH'IecKoro nycKa HliP- 2, 
OCBOeHHe peaKTOpa .IJ;JIJI cPH3H'IeCKHX HCCJie
.IJ;OBaHHH; 

- OKOH'IaHHe MOHTa:>KHbiX pa60T, 3aBep
IIIeHHe KOMnJieKCHOH HaJia,IJ;KH OCHOBHbiX CH
CTeM ycTaHOBKH "<I>" H cPH3H'IeCKHH nycK 
yCKOpHTeJIJI; 

- .n;aJibHeiirnee ocBoeHHe Y- 400, nepe
XO.IJ; Ha nOCTOJIHHbie CXeMbl nHTaHHJI, pa60Tbl 
no C03,IJ;aHHIO CHCTeMbl KaHaJIOB B_biBe,IJ;eHHOrO 
ny'IKa; 

- BBO.IJ; B HOpMaJibHbiH 3KCnnyaTaiJ;HOH· 
HbiH pe:>KHM 3BM EC-1060; 

- 3$$eKTHBHOe HCnOJib30BaHHe 3KCne
pHMeHTaJibHbiX ycTaHOBOK OHRH B npoBe
,IJ;eHHH HCCJie,IJ;OBaHHH Ha 6a30BbiX ycTaHOB
KaX OHRH, B H<I>B3 ( IlpoTBHHO) H .n;p. 



KoMHTeT IIoJIHOMO"'HLIX IIpe~cTaBHTe

neii yTBep~HJI npe~cTaBJieHHLiii ~upeKu;ueii 

lfHCTHTyTa OT"'eT 06 HCnOJIHeHHH 6IO~)I(eTa 

3a 1980 ro~, npOTOKOJI <I>HHaHCOBOrO KOMH
TeTa OMRM oT 10-11 Ho.R6p.R 1981 ro~a 

H npHH.RJI K CBe~eHHIO HH«lJOpMai.J;HIO ~HpeKI.J;HH 
lfHCTHTyTa 06 HCnOJIHeHHH 6IO~)I(eTa lfHCTH
TyTa Ja 1981 ro~. KoMHTeT o6B3aJI ~upeK
UHIO OHRH ycHJIHTL pa6oTy no ynyqme
HHIO 4JuHaHCOBO-X03.RHCTBeHHOH ~e.RTeJibHO
CTH lfHCTHTyTa, OC06eHHO no M06HJIH3ai.J;HH 
BHyTpeHHHX pecypCOB H BOBJielJ:eHHIO HX B 
X03.RHCTBeHHbiH o6opoT, a TaK)I(e o6ecne"'HTb 
~eiiCTBeHHbiH KOHTpOJib 3a 3KOHOMHbiM pac
XO~OBaHHeM cpe~CTB no Ha3Ha1.JeHHIO. 

LII ceccu.R Y"'eHoro coBeTa OHRH 
( 3- 5 HIOH.R 1982 ro~a) npHH.RJia K CBe~eHHIO 
npoeKT npo6neMHO- TeMa TH"'ecKoro nnaHa 
Hay"'HO- HCCJie~OBa TeJibCKHX pa60T H Me)l(~y
Hapo~Horo coTpy~HH"'eCTBa na6opaTopuii 
OMRM Ha 1983 ro~. o~o6puna npoeKT nna
HOB npOBe~eHH.R OCHOBHbiX Hay"'HbiX COBe
II.J;aHHH OMRM H KOMaH~HpoBaHH.R cneu;ua
JIHCTOB OMRM Ha Me~yHapo~HLie H Hau;uo
HaJibHbie KOH«lJepeu;HH, CHMn03HYMLI, IliKOJibl 
H COBeii.J;aHH.R B 1983 ro~y C yqeTOM BHeCeH
HbiX ~ononHeHHii H H3MeHeHHii. Y"'eHLiii co
BeT o~o6pun ~e.RTeJILHOCTL ceKu;Hii Y"'eHoro 
COBeTa no 4JH3HKe BbiCOKHX H HH3KHX 3Hep
rHH, a TaK)I(e HX KOMHTeTOB. 

Ha ceccuu c Hay"'HLIMH ~OKJia~aMH BLI
CTynHJIH aKa~eMHK li.M.IIOHTeKOpBO, npo-
4Jeccop A.A.TBnKHH, ~OKTop 4Ju3HKo-MaTe
MaTH1.JecKHX HayK r .B.E«lJHMOB, rJiaBHbiH 
HH)I(eHep MliP-2 B.,ll;.AHaHLeB H KaH~H~aTLI 
4JH3HKO-MaTeMaTH"'eCKHX HayK 3.CoKa1.JeB, 
B.II.An«lJuMeHKOB, K.Po~purec, M.<I>.Jiuxa
"'eB, 1i.A.lliax6a3BH. 

Y"'eHLiii coBeT yTBep~HJI pemeHHe )I(IOpH 
o npucy~eHHH npeMHii OMRM Ja JIY"'IliHe 
pa60TLI, BbiiiOJIHeHHLie B 1981 ro~y. 

CocTo.RJIHCL BLI6opLI Ha ~OJI)I(HOCTH ~u
peKTopa H 3aMeCTHTeJieii ~HpeKTOpOB Jia6o
paTOpHH. 

Ha Jace~aHHH 15 .RHBap.R ceKI.J;HH Y"'eHoro 
coBeTa OMRM no TeopeTH"'ecKoii 4Ju3HKe 
3aCJiyiliaH OT"'eT 0 BbiiiOJIHeHHH pemeHHH 
XIV u XV ceccuii ceKu;Hii, o~o6peH npe~

JIO)I(eHHLiii ~HpeKI.J;Heii JIT<f> nJiaH Hay"'HO
HCCJie~oBaTeJibCKHX pa60T Ha 1982 ro~ H 
oTMe"'eHa ycnemHaB pa6oTa KOJIJieKTHBa 
TeopeTHKOB MHCTHTyTa. Ha XVI ceccuu 
CeKI.J;HH C Hay"'HbiMH ~OKJia~aMH BbiCTynHJIH 
npo«lJeccop E.II.)I(u~KOB, ~OKTopa «l!HJHKo
MaTeMaTH"'ecKHX HayK M.K.BoJIKOB, 
II.C.McaeB, B.K.JiyKLBHOB, KaH~H~aTLI «Pu-

3HKo-MaTeMaTH1.JeCKHX HayK B.B .BopoHOB, 
A.li. r oBopKoB, 3.M.HnLreH«lJpuu;. YqacT
HHKH CeCCHH OTMeTHJIH BbiCOKHH ypoBeHb 
pe3yJILTaTOB, noJiy"'eHHbiX TeopeTHKaMH 
OHRH B pa3pa6oTKe Hau6onee aKTyaJILHLIX 
npo6JieM 4JH3HKH 3JieMeHTapHbiX 1.JaCTHI.J;, 
KBaHTOBOH TeOpHH nOJI.R, 4JH3HKH aTOMHOrO 
H~pa H TeOpHH KOH~eHCHpOBaHHbiX cpe~; 

KOHCTaTHpOBaJIH ycneXH TeopeTHKOB, He
nocpe~CTBeHHO CBH3aHHble C 3KCnepHMeH
TaJILHbiMH nporpaMMaMH OHRM H ~pyrux 
Hay"'HbiX u;eHTpOB, H no~qepKHYJIH Heo6xo
~HMO CTb ~aJILHeiimero yKpenJieHHH CB.R3H 
Teope TH1.JeCKHX pa60T C 3KCnepHMeHTaJIL
HbiMH uccne~oBaHH.RMH na6opaTopuii OMRH. 

C eKI.J;H.R Y"'eHoro coBeTa no «l!HJHKe 
BLICOKHX 3Hepruii B 1982 ro~y Jace~ana 

~Ba)I(~LI. Ha XXXIII ceccuu ceKu;HH, co
CTOHBm eiicx 12 HHBapH 1982 r . , 6LIJIH Ja
CJiyiliaHLI OT"'eTbl 0 BblnOJIHeHHH pemeHHH 
XXXII ceccuu ceKu;HH, o ~e.RTeJILHOCTH 
cneu;HaJIH3HpOBaHHbiX KOMHTeTOB, ~OKJia~ 

o coTpy~HH"'eCTBe OHRM c H<I>B3 H o ~ex
TeJILHOCTH CH30 B 1981 ro~y. Ha ceKu;HH 
o6cy)l(~aJIHCL npe~JIO)I(eHHH no nnaHy o6pa-
6oTKH «l!HJILMOBoii HH«lJopMau;uu B JIB T A B 
1982 ro~y H OT"'eT 0 COCTO.RHHH o6pa60TKH 
B 198 1 ro~y, ~OKJia~ 0 nJiaHe HCnOJib30Ba
HH.R 3 BM EC-1060 H ee MaTeMaTH"'eCKOM 
o6ecne1.JeHHH, HToru pa6oTLI Me)l(~yHapo~
Hoii KoH«lJepeHu;HH no «l!HJHKe BLICOKHX 3Hep
ruii ( Jiucca6oH, 1981 r.). liLIJIH Jacny
maHLI Hay"'Hbie ~OKJia~bl 06 HCCJie~OBaHHHX, 
BbiiiOJIHeHHbiX B Jia6opa TOpHHX lfHCTHTyTa 
B 198 1 ro~y: 0 nOJIHpH3ai.J;HOHHbiX .RBJieHHHX 
B HHKJII03HBHbiX npou;eccax, 06 HCTO"'HHKe 
"IIOJI.RpHC" ~JIB noJiy"'eHH.R ny"'Ka nOJIHpH30-
BaHHbi X ~eiiTpOHOB Ha CHHXpo4Ja30TpOHe 
OMRH, o Ha6nro~eHHH KOMnToH- 34l4leKTa Ha 
nHOHe H 06Hapy)l(eHHH pa~HaJibHO-B036y)l(
~eHHbiX COCTOHHHH nHOHa. 

H a XXXIV ceccuu ceKu;HH ( 1-2 HIOHH 
1982 r .) 6LIJIH npe~CTaBJieHLI OT"'eT 0 Bbl
nonHeHHH pemeHHii XXXIII ceccuu ceKu;HH, 
0 ~eHTeJibHOCTH cneu;HaJIH3HpOBaHHbiX KOMH
TeTOB . Ha ceccuu 6LIJIH JacnyiuaHLI ~OKJia~LI 
0 COCTOHHHH pa3pa60TKH CBepxnpOBO~HII.J;HX 
MarHHTOB YHK, o xo~e pa3pa6oTKH cucTeM 
YHK B OMRM H px~ ~OKJia~oB o Hay"'HLIX 
HC CJie~OBaHHHX, npOBO~HMbl X B Jia6opa TO pH
xx MHc THTyTa. Ha Jace~aHHH ceKu;HH o6cy)l(
~aJIHC h npe~BapHTeJibHLie pe3yJILTaTbl H3y-
1.JeHH.R aCHMMeTpHH B CelJ:eHH.RX rJiy60KO
Heynpy rorO pacce.RHH.R MIOOHOB pa3HbiX 3Ha
KOB, ~OKITa~ 0 pa3BHTHH MeTO~HKH 3JieKT
pOHHbiX Koop~HHaTHLIX ~eTeKTopoB B OMRM. 
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CneuHanH3HpoaaHHhle KOMHTeThl - xo

MHTeT no JneKTpOHHbiM 3KCnepHMeHT&M, 

K&MepHbiH H <iJOTOJMynbCHOHHhlii - 3ac ny

wanH H& CBOHX 3&CeA&HHRX 13-15 anp enR 

H 13-15 OKTR6pR OTqeTbl pyKOBOAHTeneH T eM 

0 XOAe pa60T no npoeKT&M. lihln paCCM OT

peH PRA npeAnO*eHHH no HOBhlM 3KCnepH

MeHT&M. Ha K&MepHOM KOMHTeTe 06CY*A eHO 

COCTORHHe Aen B COTPYAHHqeCTB&X no o6-

pa60TKe <iJHnbMOBOH HH<iJOpM&QHH, XOA Bbi

nonHeHHR nnaHa o6pa60TKH <iJHnbMOBOH HH

<iJopM&QHH B JIB T A, XOA pa6oT no pa3BHTHIO 

&BTOM&TH3HpOB&HHOH CHCTeMbl M&TeM&TH

qecKOH o6pa6oTKH co6hiTHH. Ha JaceA&HHH 

KOMHTeTa no JneKTpOHHbiM 3KCnepHMeHT&M 

06CY*A&nCR PRA BOnpOCOB, CBR3&HHbi X C 

npOBeAeHHeM 3KCnepHMeHTOB Ha 6&3 0 BbiX 

ycTaHoaxax OH.HH H a H<l>B3, XOA p a 6oT 

no H3rOTOBneHHIO TpeKOBhlX AeTeKTOpOB B 

OnbiTHOM npoH3BOACTBe OH.HH. 

CeKQHR YqeHoro coaeTa OH.HH no <bH-

3HKe HH3KHX 3HeprHH B 1982 rOAY npoa ena 

caoH oqepeAHbie ceccHH: XXXIII ceccHro -

13 RHBapR H XXXIV ceccHro - 1-2 HIOHR. 

qneHbi ceKQHH JacnywanH AOKn&Ahi o Bhl

nonHeHHH peweHHH XXXII H XXXIII c ec

CHH, oTqeTbi npeACeAaTeneH: cneuHanH3 Hpo

BaHHhiX KOMHTeTOB 0 AeRTenbHOCTH H p ewe

HHRX J<OMHTeToa. Ha JaceA&HHRX ceKQHH 

6binH 06CY*AeHbl HTOrH KOH<iJepeHQHH H CO

BeiQaHHH no <iJH3HKe HH3KHX 3HeprHH, B op

raHH3&QHH H pa6oTe KOTOpbiX npHHRnH y q ac

THe COTPYAHHKH OH.HH. Ha XXXIII ce c cHH 

6bmH JacnywaHbi H o6CY*AeHbi Hayq Hbie 

AOKn&Abi BeAYIQHX yqeHbiX H3 <iJHJHqe CKHX 

QeHTpoa HPli, r,n;P, CPP H CCCP. 

Ha XXXIV ceccHH 6hmH Jacnyw aHhi 

HayqHbie AOKn&Abi 0 H&H6one e B&*HbiX pe-

8 

3ynbT&T&X B <iJYHA&MeHT&nbHbiX H npHKn&A

HhlX HCCneAOB&HHRX C nOMOIQbiOHeHTpOHOB 

( Jla6opa TOpHR HeHTpOHHOH <iJH3HKH ) , no 

<iJH3HKe &TOMHOro RAP& H KOHAeHCHpOB&HHbiX 

cpeA (Jia6opaTOpHR TeopeTHqeCKOH <iJHJH

KH) , a T&K*e AOKn&Abl 0 nporpaMMe 3KC

nepHMeHT&nbHbiX HCCneAOB&HHH Ha ycxo

pHTene Y-400, o xoAe pa6oT no C03A&HHIO 

xonneKTHBHoro ycxopHTenR KYTH- 20 H o6 

OCBOeHHH 3BM EC -1060 B COCT&Be I.J.BK 
lfHCTHTyTa. 

CneuHanH3HpoaaHHhle KOMHTeThl npH 

ceKQHH YqeHoro coaeTa OH.HH no <bH3HKe 

HH3KHX 3HeprHH - KOMHTeT no HeHTPOHHOH 

<iJH3HKe, KOMHTeT no CTPYKType RApa H 

KOMHTeT no <iJH3HKe TR*enbiX HOHOB - Ha 

CBOHX oqepeAHbiX CeCCHRX ( 20-22 anpenR 

H 12-14 OKTR6pR) 06CYAHnH XOA BbinOnHe

HHR nnaHOB HayqHbiX HCCneAOB&HHH, Me*AY

HapOAHOro COTPYAHHqeCTB&, oyqeTbl no 

3&BepweHHbiM B 1982 rOAY TeMaM, PRA HO

BhiX npoeKTOB H npeAnO*eHHH na6opa TOPHH 

AnR npo6neMHo-TeMaTHqecxoro nnaHa Ha 

1983 roA B o6nacTH <bH3HKH aTOMHoro RAP& 

H KOHAeHCHpOB&HHbiX cpeA. KOMHTeTbl pac

CMOTpenH XOA pa60T no 3HepreTHqecKOMY 

nycxy HliP- 2, coaepweHCTBOBaHHIO Y -400, 

peKOHCTpyKQHH CHHXpOQHKnOTpOHa H COOpy

*eHHIO KOMnneKca YCT&HOBOK no nporpaMMe 

.HCHAITIT-2, no C03A&HHJO KYTH-20 H npo

eKTHpoaaHHIO YKTH. 3HaqHTenbHoe BHHMa

HHe 6binO YAeneHO o6cy~eHHIO HayqHbiX 

AOKn&AOB 0 nocneAHHX AOCTH*eHHRX yqeHbiX 

OH.HH a o6nacTH <bH3HKH aTOMHoro RApa 

H KOHAeHCHpOB&HHbiX cpeA, a T&K*e AOKna

AOB, npeACT&BneHHbiX yqeHbiMH H3 <iJHJHqe

CKHX ueHTpoa CTP&H-yqacTHHQ. 
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Ha coucKaHHe npeMHH 06be~HHeHHoro 
HHCTHTyTa H~epHhlX HCCne~OBaHHH 3a 
1981 ro~ 6hinH Bhi~BHHYThl ny'IIIIHe Hay'IHO
uccne~oBaTenhCKHe TeopeTH'IeCKHe H JKc
nepuMeHTanhHhle, Hay'IHO-MeTO~H'IeCKHe H 

ITO HAYqHO-HCCJIE,!J;OBA TEJihCKHM 
TEOPETHqECKHM PAEOTAM 

ITepaaH npeMHH 
"PaBHOBeCHhle H KHHeTH'IeCKHe xapaK

TepHCTHKH B ~HHaMH'IeCKHX CHCTeMaX, B3aH
MO~eHCTBYIO~X C 6030HHhiM noneM". 

AaTophi: H.H.Eoronro6oa ( Mn.) , 
B.H.ITne'IKO, K.Po~purec, B.K.~e~HHHH. 

BTopaH npeMHH 
"HenOKanhHaH MO~enh KBapKOB". 
AaTophr: M.,!J;uHeuxaH, A.3.,D;y6HH'IKoaa, 

r.B.E$HMOB, M.A.HaaHOB, IO.IO.Jio6aHOB. 

ITO HAYqHO-HCCJIE,!J;OBATEJihCKHM 
3KCITEPHMEHTAJihHhiM PAEOTAM 

ITepaaH npeMHH 
"3KcnepuMeHTanhHOe o6Hapy)l(eHue pe-

30HaHcHoro ycuneHHH J$$eKTa Hecoxpa
HeHHH npOCTpaHCTBeHHOH 'JeTHOCTH npH 
B3aHMO~eHCTBHH nonHpH30BaHHhiX HeHTpo
HOB C H~paMH". 

ABTopw: B.IT.An$HMeHKOB,C.E.Eop3a
KOB, Bo BaH TxyaH, IO.,!J;.Mapeea, JI.E.ITu
KenhHep, ,!J;.Py6uH, A.C.XphiKHH, 3.H.llla
panoa. 

,!J;Be BTOphle npeMHH 
1. "Hccne~oBaHHe aHTHnpoToH-npoToH

HhiX B3aHMO~eHCTBHH npH 22,4 rJB/c". 
ABTOPhi: E.B.EaTIOHH, H.B.Eorycnaa

CKHH, A.BanKapoaa, IT.BunnaHeH, B.Bp6a, 
H.M .rpaMeHHilKHH, P .Jie~HHilKH, B.H.Py~h, 
JI.A. TuxoHoaa, B.IIIHMaK. 

nPEMMM DMRM 3A 1981 rOJJ. 

Hay'IHO- TeXHH'IeCKHe, a TaK)I(e Hay'IHO- TeX
HH'IeCKHe npHKna~Hhie pa60Thl, BhlllOnHeH
Hhle coTpy~HHKaMH HHCTHTyTa. PerneHHeM 
Y'leHoro coaeTa OUHH oT 3-5 HIOHH 
1982 ro~a npucy~eHhi cne~yro~e npeMHH: 

2 . "06Hapy)l(eHHe npoueccoa npHMoro 
B3aHMO~eHCTBHH npOTOHOB cp_e~HeH JHeprHH 
C HeHTpOHHhiMH H npOTOHHhiMH napaMH B 
nerKHX H~pax H H3y'leHHe npoToH-KnacTep
HhiX coy~apeHHH npH BhiCOKOH nepe~aqe 

HMnynhca". 
A BTOphi: B.H.KoMapoa, IT.KOHil, 

r .E.Kocapea, 3.B.KpyMIIITeHH, r .Mronnep, 
B.H.ITeTpyxHH, 3.lllepern, T .IIITHnep, 3.~o
~op, .H.3pe. 

ITO H AYqHO-METO,D;HqECKHM 
H HAYqHO-TEXHHqECKHM PAEOTAM 

HepaaH npeMHH 
" C neKTpoMeTp EHC- 2 OH.HH". 
AaTophi: A.H.Aneea, B.A.Ape$heB, 

B.IT. EanaH~HH, ,D;.T.EypunKoB, E.H.rycL
KOB, H.M.HaaH'IeHKo, H.H.KapneHKO, 
,D;.A.K upHnnoa, A.H.MaKCHMOB, A.H.Mopo-
30B. 

)l. Be BTOphie npeMHH 
1 . "Hccne~oBaHHe TH)I(enou KOMllOHeHThl 

KOCMH'IeCKHX nyqeu B o6naCTH aTOMHhiX 
HOMep OB 50$_ Z < 120". 

ABTOphi: r .H.~nepoB, B.IT.ITepenhirHH, 
c.r .C TeueHKO, O.OTrOHcypeH, M.Xau~yK. 

2 . "KoMnneKc annapaTHhiX cpe~CTB H 
YHH$HilHPOBaHHhlX KOMITOHeHTOB MaTeMaTH
'JeCKOrO o6ecne'leHHH ~nH npoae~eHHH 

JneKTpOHHhiX JKCnepHMeHTOB B pe)I(HMe He
nocpe~cTBeHHOH CBH3H c 3BM EC -1040 Ha 
ycKopuTenHx JIB3 H H~B3". 

AaTophi: B.K.Eanarnoa, H.B.Bnacoa, 
H.B. r op6yHoa, JI.r.E$uMoa, A.IT.KpH'IKo, 
E.A.M opo3oa, B.H.Ca~oBHHKOB, A.E.CeH
Hep, r .M .Cycoaa, 3.IIITpaHT. 
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ITO HAYqHO-TEXHHqECKHM 
IIPHKJIA)J;Hbl M 

PAiiOTAM 

IIepaa.11 npeMHJI 
"CHCTeMa KOJIJieKTHBHOrO HCllOJib30Ba · 

HHJI UeHTpaJibHOrO Bbi'IHCJIHTeJibHOrO KOMll • 
neKca OHRH Ha 6a3e 3BM 63CM-6, CDC· 
6500 H KOHUeHTpaTOpa TepMHHaJIOB". 

AaTopbr: B.E.AHHxoacKHB:, A.r .AcMo 
noa, C.A.A4>aHacLeB, B.B.ranaKTHOHOB, 
C.r .Ka,naHUeB, )J;.H.JionhlpeB, E.IO.Ma3 e · 
na, P .K.MHKyiiiaycKac, B.II.IIIHpHKOB, 
C.A.Il{enea. 

12 

)J;Be BTOpbie npeMHH 
1. "KoMnJieKC MarHHTOMeTpH'IeCKOH an· 

napaTyphl H ero npuMeHeHHe npH coJ,naHHH 
npoTOTHna KYTH". 

ABTOpbl: JI.H.AxMaHoBa, B.M .Jia'IHHOB, 
B.K.MaKoaeea, A.A.Ca6aeB, A.M .CTapH· 
KOB, B.C.Illaeuoa, B.II.cl>HJIHH. 

2. "3JieMeHTHbiH aHaJIH3 )KHBbiX opra· 
HH3MOB ITO Me3opeHTreHOBCKOMY H3Jiy'le· 
HHIO ( MIOOHHaJI ,IJ;HarHOCTHKa) ". 

ABTOphl: P.)J;.ApJILT, B.C.Eaceea, 
A.JI.KapnoBCKHH, E.A.KpacaBHH, T .H.Ma
Me,noB, A.MHHKOBa, X.- r .OpTnenn, 
B.C.PoraHOB, Ii.M.Ca6HpoB, II.3KIIITeHH. 



HAYqHO· 
MCCnEAOBATEnbCKME 
PA60Tbl, . . 

BblnOnHEHHbiE 
nA60PATOPMRMM OMRM 
B 1982 rOAY 



nA60PATOPMH 
TEOPEJMqECKOM IIIM3MKM 

CBOHCTBA CHM METPHH 3JIEMEHTAPHhiX liACTHQ 
H HX B3AHMO,D;EHCTBHH 

.D;anLHeB:wee pa3BHTHe nonyqun npe.nno
)f(eHHbiH B JIT<I> reoMeTpH'IeCKHH ITO,D;X O,D;, B 
KOTOpOM ITOnB H KOOp,D;HHa Tbl KaK 6LI paBHO
npaBHhl. lloKa3aHO, 'ITO 3TO paBHOnpaBHe 
HMeeT MeCTO He TOnbKO B cyneprpaBHTaUHH, 
HO H B cynepCHMMeTpH'IHbiX TeOpHBX JlHra
Munnca/1/. B reoMe-rpuqecKoM no.nx o.ne 
BLIBBneHa eme o.nHa BepcuB I - cynepr pa
BHTaUHH, KOTOpaB , BepOBTHO, OTKpOeT HO
Bble B03MO)f(HOCTH B 06'bBCHeHHH WKanLI 
TeopuB: BenuKoro o6'he,nuHeHHB 12 • 31. 

3aBepweHo uccne,noBaHue npo6neMLI 
cynepcHMMeTpH'IHOH pa3MepHoB: perynBpu-
3auuu. llocTpoeH npuMep HapyweHHB cyn ep
CHMMeTpuu Ha TpexneTneBOM ypOBHe npu 
HCITOnb30BaHHH perynBpH3aUHH MeTO,D;OM 
pa3MepHoB: pe,nyKUHH B N=l ,2,4 cyn ep
CHMMeTpH'IHLIX TeopuBx JIHra- Munnca . 113 
3Toro npuMepa cne.nyeT, 'ITO cxeMa, KOTo
poB: OTBO,D;Hnacb pOnb HHBapuaHTHOH p ery
nBpH3aUHH ,D;nB pa3MepHbiX TeOpHH, TaKOH 
ponu He urpaeT 141. llocTpoeHa Mo.nenL 
3neKTpocna6oro B3aHMO,D;eHCTBHB 6e3 CKa
nBpHbiX xurrcoBCKHX noneB:. Macchi cllepMHO
HOB H npOMe)f(yTO'IHbiX G030HOB B03HHKaiOT 
B 3TOH MO,D;enH ,D;HHaMH'IeCKHM o6pa3oM 3a 
C'leT nepeHOpMupyeMOrO B3aHMO,D;eHCTBHB 
cllepMHOHOB C MaCCHBHbiM HeHTpanLHbiM BeK
TOpHbiM 6030HOM /5/ 

llocTpoeHa KnaccuqecKaB TeopuB p enB
THBHCTCKoB: CTPYHLI C HCITOnb30BaHHeM cllop
ManH3Ma llO,D;BH)f(HOrO penepa H BHeWHHX 
.nucllcllepeHuuanLHLIX cllopM B Teopuu noBepx
HOCTeH. llpe,nnO)f(eHa Kanu6pOBKa, B KOTO
poB: ITO,D;BH)f(HbiH 6a3HC Ha TpaeKTOpHH CTpy
Hbl BLI6HpaeTCB cneuuanLHbiM o6pa 30M. 

14 

Hccne.noBanacL B03MO)f(HOCTL onucaHHB 
TO'IHOrO BblpO)f(,D;eHHB 'laCTHU ITO HeKOTOpOH 
BHyTpeHHeH KOOp,D;HHa Te C llOMOIUbiO TaK 
Ha3biBaeMOH napacTaTHCTHKH H COOTBeTCT
BYIOIUero eB: napaKBaHTOBaHHB noneB:. 

liLmo noKa3aHo, 'ITO B Teopuu napanonB 
MO)f(HO llOCTpOHTb e,D;HHCTBeHHhlH narpaH
)f(HaH, 3KBHBaneHTHbiH BHr- MHnnCOBCKOMY 
narpaH)f(HaHy, MaKCHManLHOH Kanu6poBoq
HoB: CHMMeTpHeH KOTOporo OKa3biBaeTCB 
opToroHanLHaB rpynna S 0 (3), CooTBeTcT
BYIOIUHe eH Kanu6pOBO'IHbie npeo6pa30BaHHB 
6Lmu ccllopMynupoBaHLI B paMKax runep
KOMnneKcHoro KBaTepHHOHHoro npe,ncTaB
neHHB napanoneB:. BM,neneHHOCTL BHyTpeH
HeB: pa3MepHOCTH 3 B Teopuu napanon.11 
MOrna 6LI cny)f(HTb OCHOBaHHeM ,D;nB llOHH
MaHHB "TpeXUBeTHOCTH" KBapKOB, O,D;HaKO 
.nn.11 BKniO'IeHHB cllu3H'IecKoB: UBeTOBOH SU(3)
CHMMeTpuu KBapKOB Tpe6yeTCB llpHHUHITH
anLHbiH BLxxo.n 3a paMKH Teopuu napano
neB: 161. 

TaKHM o6pa3oM, runoTe3a napaKBap
KOB rpuH6epra OKa3anacb COOTBeTCTByiO
IUeH nuwL S0(3)-BHyTpeHHeB: CHMMeTpuu 
u' He JKBHBaneHTHoB: uBeToBoB: SU(3)-cuM
MeTpuu KBapKOB, BBe,D;eHHOH 1ioroni060BbiM, 
CTpyMHHCKHM u TaBxenu,n3e u He3aBHCHMO 
XaHOM u HaM6y. 

CTPYKTYP A TEOPHH IIOJIJI 

B pe3ynLTaTe TeopuB CTPYHLI B qeTMpex
MepHoM npocTpaHCTBe- BpeMeHH B Kanu6-
pOBKe t = T CBO,D;HTCB K ypaBHeHHIO ,IJ;anaM-
6epa ,nnB O,D;HOH CKanBpHOH cllyHKUHH. 

.D;n.11 penBTHBHCTCKoB: CTPYHM c Toqeq
HLIMH MaCCaMH Ha KOHUaX, ,D;BH)f(YJUeHCB B 
TpeXMepHOM H 'leTbipexMepHOM npOCTpaHCT-



Be- BpeMeHH, nony'leHhl TO'IHhle peiiieHHH 

ypaBHeHHH ABH)KeHHH H rpaHH'IHbiX ycnOBHH, 

COAep)KaUUie OAHY CKanHpHyiO lPYHKQHIO OAHOH 

nepeMeHHOH. 3Ta lPYHKUHH YAOBneTBOpHeT 

npOCTOMY ycnOBHIO nepHOAH'IHOCTH, 'ITO 

no3BOnHeT npeACTaBHTh ee B BHAe PHAa 

~yphe. TaKaH cHcTeMa paccMaTpHBaeTcH 

KaK MOAenh Me30Ha, rAe ABa MaCCHBHhiX 

KBapKa YAep)KHBaiOTCH cTpyHoii:. 

Haii:AeH HOBhiH Knacc HenHHeHHhiX 3BO

niOQHOHHhiX ypaBHeHHH, HHTerpHpyeMbiX Me

TOAOM o6paTHOH 3aAa'IH. CpeAH ypaBHeHHH 

3TOrO Knacca HMeeTCH HeCKOnhKO ypaBHe

HHH, onHChiBaiOUUIX B3aHMOAeiicTBHe BonH 
Ha ABYMepHoii: nnocKOCTH. BonHhl c TaKoro 

POAa B3aHMOAeHCTBHeM BCTpeqaiOTCH B rHA

POAHHaMHKe H B lPH3HKe nna3Mhi. Haii:AeHo 

TaK)Ke HOBOe ypaBHeHHe, HHTerpHpyeMO.e 

MeTOAOM o6paTHOH 3aAa'IH(HenHHeHHOe 3BO

niOQHOHHOe ypaBHeHHe, OnHCbiBaiOIQee CaMo

cornaCOBaHHOe none 17 1). 
J.hy'leHa CBH3h "eBKnHAOBOH" 4JopMynH

pOBKH KBaHTOBOH TeOpHH nonH C lPYHAaMeH

TanhHOH AnHHoii c 4JopManH3MOM IIIBHHrepa. 

YcTaHoBneHo, 'ITO B 3TOH HOBOH TeopHH 

CyiQeCTBYIOT "3K30TH'IeCKHe" 4JepMHOHhl, 

06naAaiOUUie He06bi'IHhiMH 3neKTpOMarHHT

HhiMH CBOHCTBaMH. B qacTHOCTH, OHH HMeiOT 

O'leHb 6onhiiiOH aHOManbHbiH MarHHTHhiH MO

MeHT H 3neKTpH'IeCKHH AHnOnhHhiH MOMeHT. 

IlpHHUHnHanhHO Ba)KHO, 'ITO B3aHMOAeHCT

BHe C "3K30TH'IeCKHMH" 'laCTHQaMH AOn)KHO 

COXpaHHThCH H B TOM cnyqae, KOrAa lPYHAa

MeHTanbHOH AnHHOH MO)KHO npeHe6peqbl8 1 . 

IlpHMeHHTenhHO K COCTaBHhiM MOAenHM 

HCCn eAOBaH 6oronro60BCKHH MeXaHH3M Ha

pyiiieHHH CHMMeTpHH. Ha OCHOBe MeTOAa 

pa3n o)KeHHH no cpeAHeMy nonro HaiiAeH 

34J4le KTHBHhiH nOTeHQHan XHrrCOBCKHX 'laC

THU AnH MOAenH 60nhiiiOrO o6~eAHHeHHH C 

E 6 -cHMMeTpHeii 
191. IloKa3aHo, 'ITO no-

KanbHoe CaMOAeHCTBHe cnHHOpHOrO KHpanb· 

Horo nonH npHBOAHT K caMocornacoBaHHOMY 

nOHBneHHIO KHHeTH'IeCKHX qneHOB y KOnneK
THBHbiX noneii:. 

B MOAenH HHCTaHTOHHOrO ra3a Bhi'IHC

neH CTaTH'IeCKHH nOTeHQHan B3aHMOAeHCT

BHH Me)KAY KBapKaMH. B o6naCTH A0-0,4 ~M 

nony 'leHHbiH noTeHQHan OTnH'IaeTCH OT 4Je

HOM eHOnOrH'IeCKOrO, HCnOnb3yeMOrO AnH 
OnHCaHHH KBapKOHHH. IloKa3aHO, 'ITO MOAenb 

HHCT apTOHHOrO ra3a H peiiieTO'IHbiH paC'IeT 

AaiOT rniOOHHhiH KOHAeHca T, cornacyiOIQHHCH 

c 4Je HoMeHonorH'IeCKHM 3Ha'leHHeM. IIpo

BeAe H 'IHCneHHhiH peiiieTO'IHhiH pac'leT 

S U ( 3) - KoppenHTopa AnH TononorH'IeCKoro 

3apHAa. IIony'leHHOe 3Ha'leHHe Ha ABa no

PHAK a MeHbiiie 4JeHOMeHonorH'IecKoro 3Ha

'leHH H I 101. 
IIpoAOn)Kanocb H3y'leHHe TononorH'Ie

cKor o BblpO)KAeHHH BaKyyMa B KanH6pOBO'I

HhiX TeOpHHX nonH. IloKa3aHO, 'ITO TOnono

rHH Hea6eneBhiX noneii: BeAeT K A)K03e4Jco

HOBCKOMY BaKyyMy - HeHC'Ie 3aiOIQHM B OC

HOBH OM COCTOHHHH CHHrynHpHbiM JIOnHM. 
Ponh 3THX noneii: HrparoT caMoAyanhHhie 

rnroo HHhie nonH B npocTpaHCTBe MHHKOB

CKOr O l 1ll. 

<I>YH~AMEHTAJihHbiE B3AHMO~EHCTBHJI qACTHQ 

Pa3BHT noAXOA K HccneAOBaHHIO BhiCOKO-

3HepreTH'IeCKHX npoQeCCOB, OCHOBaHHbiH Ha 

yqeTe 34J4JeKTOB Me30HHOH "IIIy6bi" aApOHa, 

KOTOPhiH no3BOnHn I 121 : 

a) BnepBhle npaBHnhHO npeACKa3aTh 

nonO)KeHHe AH4JpaKQHOHHOrO MHHHMyMa B 

Me30H·npOTOHHOM paCCeHHHH, OKa3aBIIIero

CH npH 6onhrnHx nepeAa'lax HMnynLca, qeM 

O)KHAanocb paHee; 

6) o6~HCHHTb HanH'IHe AH4JpaKQHOHHOrO 

MHHHMyMa B pp-pacceHHHH npH 'lpe3Bbl· 

qaii:HO HH3KOH 3HeprHH (PL = 50 r3B ); 

B) o6~HCHHTb nnaBHOe H3MeHeHHe Ha

KJIOHa AH4JpaKQHOHHOrO nHKa npH MaJihiX 

nepeAa'lax HMnynLca. 

MoAeJih Me30HHOH "rny6hl" o6o6meHa 

Ha CJiy'laH rrN -pacceHHHH C y'leTOM cnHHOB 

B3aHMOAeiicTBYIOUUIX qacTHU. Bhi'IHcneHhi 

3HKOHaJihHhle 4Ja3hl rr N - pacceHHHH. IloKa-

3aHO , 'ITO MOAenb npHBOAHT K CnHHOBhiM 3lP-

4JeKT aM, MeAneHHO H3MeHHIOIQHMCH C pOCTOM 

3He p rHH i l3/, 

B paMKax KBa3HnoTeHQHanLHoro noA

xoAa noKa3aHo, 'ITO MeAneHHO y6hiBaromHe 

C p OCTOM 3HeprHH BKnaAbi CnHHOBbiX 34J4JeK· 

TOB B AH4J4JepeHQHanhHhle Ce'leHHH npHBOAHT 

K M OAHlPHKaQHH 3HKOHanhHOrO npeACTaBJie· 

HHH . CneACTBHeM 3TOrO HBnHeTCH B03MO)K· 

HOC T b CyiQeCTBOBaHHH HOBOrO CnHHOBOrO 

Mexa HH3Ma poeT a noJIHhiX ce'leHHH I 141. 

A HrapMOHH'IeCKHii ocuHnnHTop c npoH3-

BOJib HOH CTeneHHOH aHrapMOHH'IHOCThiO H3y

'leH c noMOIUhiO 1/ N - pa3nO)KeHHH. Ilony

qeHbl aCHMnTOTH'IeCKHe lPOPMYJihl, H3y'leHa 

CBH 3 h C 06bi'IHOH TeOpHeH B03MyiQeHHH /lSI . 

B paMKaX npOCTOH MOAenH, OCHOBaHHOH 

Ha r eOMeTpH30BaHHOH KOHQenQHH KBa3H· 
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noTeHUHaiTa, c~eiTaHhl npe~cKa3aHHB ~ITB 

BeiTH'IHH aPPt H < n > - npH :meprH H to cp p p _ 
B c.u.M . 540 r3B, ~OCTHrHyTOH Ha PP -
KOITITail~epe B I.J;E PHe. I1pe~cKa3aHHB Hanm H 

3KCnepHMeHTaiTLHOe nO~TBep:>K~eHHe / 16/ . 
PaccMoTpeHo BITHBHHe CHIT KoH!l>aiiH 

MeHTa useTa Ha npouecc npoxo:>K~eHHB 6LICT 

pLix a~poHoB qepe3 B~epHoe aemecTB O. 

Y'leT 3THX CHIT no3BOITBeT o6'LBCHHTL KyMy 

ITBTHBHLIH 3!l>!l>eKT ~ITB HMnyiTLCOB BL)ITeTaro 

IUHX a~poHoa, 6oiTLlliHx 500 M3B/c 
171. 

BLI'IHCITeH BKITa~ pa~HaUHOHHLIX nonpa 

BOK B aCHMMeTpHIO riTy60KOHeynpyroro pac 

CeBHHB nOITBpH30BaHHhlX MIOOHOB Ha yriTe 

po~e. Y'leT pa~HaUHOHHLIX nonpaaoK, ~o 

CTHraroiUHX 100o/o OT OCHOBHOrO 3!l>!l>eKT a, 

no3BOITHIT H3 ~aHHhlX 3KcnepHMeHTa NA-4 
anepahle noiTy'IHTL HH!l>opMaUHIO o CTPYKTY 

pe CITa6oro HeHTpaiTLHOrO TOKa MIOOHOB H 

no~TBep~HTL npe~CKa3aHHB e~HHOH TeOpH H 

3ITeKTpociTa6oro B3aHMo~eilcTBHB / 18/. B LI

CKa3aHa rHnOTe3a 0 TOM, 'ITO B CITy'lae 

CMelliHBaHHB HeHTpHHO C MaifopaHOBCKHM H 

MaCCaMH aMniTHTy~a OCUHITITBUHH BeiTHK a. 

ITocTpoeHLI cxeMLI CMelliHBaHHB, peaiTH3yro 

IUHe aHaiTOrHIO Me:>K~y OCUHITJ!.BUHBMH HeHT

pHHO H OCUHITITBUHBMH K <! K 0 H n .,. ii . 
)l;ITB TaKHX CXeM ecTeCTBeHHLI MaiThle pa3-

HOCTH Ma ce H 60IThlliHe aMniTHTY~hl OCUHIT

ITBUHH. )l;ITB npoaepKH BhlCKa3aHHOH rHno

Te3hl pelllaiO}Uee 3Ha'leHHe HMeiOT OnLIT hl 

C COITHe'IHLIMH H KOCMH'IeCKHMH HeHT p H

H0 / 19 / . 

B coTpy~HH'IeCTBe c JIJIIT npo~oiT:>KaiTocL 

yqaCTHe B li>H3H'IeCKOH nporpaMMe 3KCnep H

MeHTa AJIKC-C:I1TMA (JIJII1-H<I>B3) no 

H3y'leHHIO KOMnToH-3!l>!l>eKTa Ha nHOHe. B hl 

'IHCITeH BKITa~ oT npouecca nepepacceBH HB 

nHOHOB B aMniTHTY~Y KOMnTOH- 3!l>!l>eKTa H 

onpe~eiTeHa npaBHITLHaB !l>opMa 3KCTpan o

ITBUHH pe3yiTLTaTOB H3MepeHHB nOITBPH3 y e-

MOCTH nHOHa / 20/. . 

B KBaHTOBOH xpoMo~HHaMHKe (KX)l; ) 

.pa3pa6oTaH HOBLIH no~xo~ K 3KCKITI03HBHL I M 

npoueccaM , ocHoBaHHLIH Ha MeTo~e K X )l; 

npaBHIT cyMM. Bae~eHHeM HeHyiTeBLIX a a

KYYMHLIX cpe~HHX (KBapKOBOrO H riTIOOHH O

rO KOH~eHCaTOB ) B 3TOM MeTO~e y~aeTCB 

y'leCTh OCHOBHhle HenepTyp6aTHBHhle 3 4>

!l>eKTLI, OTBeTCTBeHHLie 3a !l>opMHpOBaHHe 

a~pOHOB. 3TO n03BOITHITO nOITY'IHTh 'leTK He 

KOITH'IeCTBeHHhle npe~CKa3aHHB ~ITB !l>opM

!l>aKTOpa nHOHa B 06ITaCTH yMepeHHO 60ITL

lliHX Q2 = (1 -:-4) r3B
2
/c

2
• I1pe~CKa3aHHB 

Haxo~BTCB B xopollleM coriTaCHH c HMero 

IUHMHCB 3KCnepHMeHTaiTLHLIMH ~aHHLIMH / 2 l~ 
Ha npHMepe npouecca y *y * .... rr 0 

npoH 3-

Be~eHO cpaBHeHHe ~BYX aiTLTepHa THBHhlX 
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cxeM pac'lt;na: nepTyp6aTHBHOH KX)l; H 

MeTo~a KX)l; npaBHIT cyMM. YcTaHOBITeHo, 

'ITO npH MaiThlX BHpTyaiTLHOCTBX !l>OTOHOB 

pe 3YITLTa T, noiTy'leHHLIH MeTo~oM KX)l; npa

BHIT CYMM, riTa~KO ClliHBaeTCB C npe~CKa3a

HHeM MO~eiTH BeKTOpHOH ~OMHHaHTHOCTH, 

H npH 60IThlliirX - C aCHMnTOTH'IeCKOH !l>op

MY ITOH nepTyp6a THBHOH KX)l; / 2 21. 
llpo~oiT:>KaiTacL pa6oTa no H3y'leHHIO 

cnHHOBLIX BBITeHHH B KX)l;. I1oKa3aHO, 'ITO 

Ha6ITIO~aeMaB 3KCnepHMeHTaiTLHO 3Ha'IH

TeiTLHaB BepOBTHOCTL HyiTeBOH npOeKUHH 

CnHHa Ha HOpMaiTL K niTOCKOCTH npouecca 

pp .... p X CBH~eTeiTLCTByeT o ~OMHHHpyro
meil pOITH MeXaHH3Ma CITHBHHB KBapKa H 

aHTHKBapKa. llpe~ITO:>KeH 3KCnepHMeHT ~ITB 

npoaepKH MeXaHH3Ma CnOHTaHHOH pa~Ha

UHOHHOH noiTBPH3aUHH KBapKa 1231. 
)l;ITB H3y'leHHB KYMYITBTHBHoro po:>K~eHHB 

qacTHU npoae~eHo conocTaBITeHHe ~aHHLIX 

no KYMYITBTHBHOMY riTy60KOHeynpyroMy 

pacceBHHIO MIOOHOB Ha yriTepo~e ( 3KCne

pHMeHT NA-4 ) c MO~eiTLIO li>ITYKTOHOB JiiTo

XHHUeBa H rHnOTe30H MHHHMaiTLHOrO UBe

TOBOrO B036y~eHHB MHOrOKBapKOBLIX 

li>ITYKTOHOB. H3BeCTHO, 'ITO y:>Ke caM !l>aKT 

Ha6ITro~eHHB 3Toro npouecca HCKITIO'IaeT Hc

noiTL3yeMLie MO~eiTH rH~pO~HHaMH'IeCKOrO 

H KaCKa~HOrO THna. I1oKa3aHO, 'ITO MO~eiTL 

npeKpaCHO OnHCLIBaeT 3KCnepHMeHT npH pa

~Hyce li>ITYKTOHa ( e~HHCTBeHHOM no~rOHO'I

HOM napaMeTpe MO~eiTH ) f O = 0, 71 <l>M. 

TaKHM o6pa30M, noKa3aHo, 'ITO li>ITYKTOHhl 

~eHCTBHTeiTLHO npe~CTaBITBIOT C060H CBepx

niTOTHhle MHOrOKBapKOBLie li>ITYKTyaUHH 

B~epHoro aemecTBa 1231. 
Ba:>KHLIM TecToM ~ITB npoaepKH e~HHLIX 

TeOpHH 3ITeKTpOCITa6LIX H CHITLHLIX B3aHMO

~eHCTBHH ( npocTeHlllaB - Mo~eiTL BaiiH-

6epra- CaiTaMa c y'leTOM KX)l; ) BBITBIOTCB 

3K~nepHMeHThl no HecoxpaHeHHIO 'leTHOCTH 

B a~poH-a~pOHHLIX B3aHMO~eHCTBHBX. I1o

Ka3aHa B03MO:>KHOCTL OnHCaHHB, HanpHMep, 

aCHMMeTpHH B pacceBHHH p p .... pp (E = p 
= 15 H 50 M3B) KaK B noTeHUHaiTLHOM, 

TaK H B KBapK- B~epHOM nO~XO~aX. 3TO 

n03BOITBeT C~eiTaTL ~aiTeKO H~YIUHe BLIBO~hl 

0 !l>opMHpOBaHHH CHITLHLIX a~pOH- a~pOHHhlX 

B3aHMO~eHCTBHH, B 'laCTHOCTH 0 ~yaiTLHOCTH 

OnHCaHHB HX Ha B3hlKe 06MeHOB BeKTOpHLIMH 

Me30HaMH H Ha B3LIKe li>ITYKTOHOB / 24/ . 

BLI'IHCITeHa CKOpOCTL peaKUHH B~epHOro 

CHHTe3a B Me30MOITeKyiTe dd11 H noKa3a

HO, 'ITO H3MepeHHe OTHOllleHHB BhlXO~a HeHT

pOHOB K BLIXO~y npOTOHOB B 3TOH peaKUHH 

n03BOITBeT HCCITe~OBaTL 34>4>eKT HapyllleHHB 

3apB~OBOH CHMMeTpHH B HH3K03HepreTH'Ie

CKOM dd- B3aHMO~eHCTBHH / 2 5/. 



CTPYKTYPA ATOMHOrO JI,nPA 

CoaepweHCTBOBaHHe KBa3H'IaCTH'IHO-

tl>oHoHHOii: MO,IJ;eJIH B,IJ;pa 6LIJIO HanpaBJieHO 

Ha .nanLHeiiwee pa3BHTHe tl>opMaJIH3Ma, npH

JIO)I(eHHe Mo~eJIH K onHcaHHIO CTPYKTYPbl 

B,!l;ep H npe,IJ;CKa3aHHe HeKOTOpbiX Ka'leCTBeH

HO HOBbiX ti>H3H'IeCKHX 3ti>ti>eKTOB . 

Hccne.noaaHHe ponH npHHUHna llaynH B 

tl>opMHpoaaHHH xapaKTepHbiX caoii:CTB HH3Ko

Jie)l(aJUHX HepoTaUHOHHbiX COCTOBHHH .netl>op

MHpOBaHHbiX B,IJ;ep npHBeJIO K BBe,IJ;eHHIO HO

aoro THna tl>oHOHHoro onepaTopa, 3aBHCB

IUero OT 3HaKa npoeKUHH CnHHa Ha OCb 

CHMMeTpHH B,IJ;pa. Ha OCHOBaHHH ,IJ;eTaJibHO· 

ro aHaJIH3a CTPYKTYPLI HH3KOJie)l(aJUHX B03-

6y)I(,IJ;eHHH He'leTHbiX .netl>opMHpOBaHHhiX B,IJ;ep 

H3 06JiaCTH pe,!l;KHX 3eMeJib H aKTHHH,!l;OB 

npe,IJ;JIO)I(eHa KJiaCCHti>HKaUHB 3THX COCTOBHHH 

no CTeneHH BJIHBHHB npHHUHna llayJIH Ha HX 

CBOHCTBa H C,IJ;eJiaHbl npe,IJ;CKa3aHHB ,IJ;JIB B03-

MO)I(HhiX 3KCnepHMeHTOB. lloKa3aHO, 'ITO 

CJia6oe HapyweHHe npHHUHna llayJIH 3aMeTHO 

He MeHBeT GBOHCTB KOJIJieKTHBHhiX BH6pa

UHOHHbiX COCTOBHHH B He'leTHhiX B,IJ;pax, 

B TO )l(e BpeMB CHJibHOe ero HapyweHHe 

npHBO,!J;HT K 60JihWHM 3HepreTH'IeCKHM C,IJ;BH· 

raM ,!J;JIB nO,IJ;06HhiX KOHti>HrypaUHH H B03MO)I(· 

HOCTH HX 3Ha'IHTeJILHoii tl>parMeHTaUHH. Ho

BbiMH pac'leTaMH no,IJ;TBep)I(,!J;eHO, 'ITO B 'leT

HO·'feTHbiX .netl>opMHpOBaHHbiX B,!l;pax He 

,!J;OJI)I(Hbl Ha6JIIO,IJ;a TbCB ,IJ;BYXti>OHOHHbie CO

CTOBHHB H3- 3a HX CHJihHOH ti>parMeHTa

UHH /26 / . 

llpe,IJ;JIO)I(eH BeCbMa 06IUHH MeTO,IJ; no

CTpoeHHB CHJIOBbiX ti>YHKUHH, OnHCbiBaiOIUHX 

pacnpe.neneHHe no ypoBHBM B,IJ;pa CHJILI npo

H3BOJibHbiX no CJIO)I(HOCTH KOMnOHeHT B,IJ;ep

HOH BOJIHOBOH ti>YHKUHH. Ha ero OCHOBe HC

CJie,IJ;OBaHhl 3JieKTpOMarHHTHbie nepeXO,IJ;bl 

Me)I(,IJ;y CJIO)I(HbiMH COCTOBHHBMH B .netl>opMH· 

poaaHHbiX B,IJ;pax / 27 I . C noMOIULIO TeXHHKH 

ti>YHKUHH rpHHa noKa3aHO, 'ITO Tpa,IJ;HUHOHHO 

HCnOJih3yeMble B KBa3H'IaCTH'IHO-ti>OHOHHOH 

MO,IJ;eJIH npH6JIH)I(eHHB 3KBHBaJieHTHbl CyM

MHpOBaHHIO Onpe,IJ;eJieHHOrO KJiaCCa O,!J;HO

neTJieBbiX ,IJ;HarpaMM, H npoaHaJIH3HpOBaHbl 

KOppeJIBUHH, B03HHKaiOIUHe B OCHOBHOM CO· 

CTOBHHH 'leTHO·'feTHOrO B,!l;pa H3·3a B3aH

MO,IJ;eHCTBHB ti>OHOHOB / 28 / . 

llpO,IJ;OJI)I(aJIOCh H3y'leHHe B,IJ;epHhiX xa

paKTepHCTHK, CBB3aHHhiX C ti>parMeHTaUHeii: 

MaJIOKBa3H'IaCTH'IHbiX KOMnOHeHT B cneKT

pax ctl>epH'IeCKHX B,IJ;ep. C e,IJ;HHhiM Ha6opOM 

napaMeTpOB y,IJ;aJIOCb OnHCaTh (puc . J) WH· 

pOKHH Kpyr CBOHCTB B,IJ;ep B6JIH3H 
208 Pb : 

ti>parMeHTaUHIO rny60KHX ,IJ;blpO'IHhiX H ,IJ;BYX-

KBa 3 H'IaCTH'IHbiX COCTOBHHH, Heii:TpOHHbie 

S- H p- H d·BOJIHOBLie CHJIOBbie ti>YHKUHH, 

no,IJ;CTpyKTypbl B Ce'leHHH tl>oTonorJIOIUeHHB, 

H30CKaJIBpHLie KBa,IJ;pynOJibHbiH H OKTynOJib

HbiH pe30HaHCbl / 29~ ,lJ,eTaJILHO H3y'leHO pac

npe,IJ;eJieHHe CHJihl ,IJ;BYXKBa3H'IaCTH'IHbiX CO

CTOB HHH B 2 p- H 1 f- nO,IJ;060JIO'IeK B 

111, ll 5 'sn, , 'ITO n03BOJIHJIO OnHCaTb 3KC

nepHMeHTaJILHbie ,IJ;aHHLie. 

llpo.noJI)I(aJIHCL Hccne.noaaHHB MYJibTH

nonL HbiX rHraHTCKHX pe30HaHCOB B ctl>epH

'IeCK HX B,IJ;pax. Oco6oe BHHMaHHe y.nenBnocL 

H3y'leHHIO MarHHTHbiX pe30HaHCOB, 'ITO 

06bB CHBeTCB CJIO)I(HOCThiO HX 3KCnepHMeH· 

TaJILH~ro o6Hapy)l(eHHB. Hccne.noaaHHB B03-

6y)I(,IJ; eHHH MarHHTHOrO THna noKa3aJIH, 'ITO 

npH 3HeprHBX B036y)I(,IJ;eHHB Ex;:: 15 M3B 

B Cp e,!l;HHX H TB)I(eJILIX B,IJ;pax ,IJ;OJI)I(Ha cy

IUeC T BOBaTb rpynna MarHHTHhiX ,IJ;HnOJibHbiX 

COC T OBHHH, xapaKTepH3YIOIUHXCB MaJibiM 

3Ha eHHeM npHae.neHHoii aepoBTHOCTH 

B (M1 0+ - 1+) - , HO HHTeHCHBHO B03-, g,s ' 
6y)I(,IJ;aiOIUHXCB B HeynpyrOM pacceBHHH 

3JieKTPOHOB Ha 6oJILWHe yrnLI. IIIHpHHa 

o6JiaCTH, B KOTOpOH COCpe,IJ;OTO'IeHbl 3TH 

cocTOBHHB, cocTaBJIBeT 7-:- 8 M3B. O.nHaKo 

HX 3 KCnepHMeHTaJILHOe 06Hapy)l(eHHe 3a

Tpy,IJ;HeHO MaCKHPYIOIUHM BJIHBHHeM H1ixO,IJ;B

IUHX C B B 3TOH )l(e 06JiaCTH 3HeprHH B036y)I(

,IJ;eHBB B CTOJib )l(e BHTeHCHBHO B036y)I(,IJ;aiO

IUHX C B 2-- H 3+·COCTOBHHH 130 / . 

PHc,l. PaccqHTaHHOe B/ 29 k3alliTPHXOBaH
HaH r HCTOrpaMMa) H 3KCnepHMeHTaJibHOe 
pacn pep;eneHHH CHJibi nop;o5onoqeK 
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IIpo,nomKeHbi uccne,noBaHHH cocTOHHHii 

aTOMHbiX H,nep B o6naCTH 6onblllHX yrnOBbiX 

MOMeHTOB spall(eHHH. Ha npHMepe poTan;uoH

HbiX nonoc OTpHI(aTenbHOH 'leTHOCTH B a KTH

HH,IJ;aX BbiHBneHbl xapaKTepHbie OC06eHH OCTH 

CXeMbl CBH3H HyKnOHOB, KOTOpaH B03HH KaeT 

B ycnOBHHX CHnbHOrO BnHHHHH Bpall(eHH H Ha 

OT,nenbHbie CTeneHH CB060,IJ;bl H,npa/ 3 l/. 

Jf3y'leHbl BH6pai(HOHHbie COCTOHHH H B 

cnyqae, KOr,na ITO'ITH BeCb yrnOBOH MOMeHT 

onpe,nenHeTCH HeKonneKTHBHbiMH BKna,naMH 

yrnOBbiX MOMeHTOB HyKnOHOB H,npa. IloK a3a· 

HO, 'ITO B 3TOM pe:>KHMe ,IJ;On:>t<Hbl llOHBnH TbCH 

HH3KO'IaCTOTHbie BH6pai(HOHHbie non OCbl, 

KOnneKTHBHOCTb KOTOpbiX paCTeT B M eCTe 

c yrnoBbiM MOMeHTOM/
321. Ha puc. 2 no

Ka3aHo nono:>t<eHHe 6ec~oHOHHoii c epuu 

( "upaCT") H O,IJ;HO~OHOHHbiX cepHH {3 , y H 

HyTan;HOHHOii (a) MO,n. Pa3perneHHbie n epe

XO,IJ;bl OTMe'leHbl CTpenKaMH. IJapaMe Tpbl 

COOTBeTCTBYIOT H,IJ;py npH 3Ha'leHHH yrnOBOrO 

MOMeHTa I = 60 . IIpo,nenaHHhlii p a c'leT 

CITeKTpa KBa,npynonbHbiX y- KBaHTOB H3 npo

.D:YKTOB CnHHHHH TH:>KenbiX HOHOB C H,npa

MH 1331 cornacyeTCH c ,naHHbiMH 3Kcn epu

MeHTa • 

.Hccne,noBaHHe 6apbepoB .neneHHH Ha 

CaMbiX TH:>KenbiX H3BeCTHbiX H ell(e He OT· 

KpbiTbl.X 3neMeHTax /34 / noKa3biBaeT Ha B 03-

MO:>KHOCTb Cyll(eCTBOBaHHH MeTaCTa6Hnb· 

HOrO COCTOHHHH B HeKOTOpbiX H,npax npH 

60nbUIHX ,ne~OpMai(HHX ( H30Mep ~OpMbl ) • 

IJo,no6Hoe HBneHHe y:>t<e H3BeCTHO B aKTHHH

,nax ( CllOHTaHHO- ,nenHll(HeCH H30Mepbl ) , HO 

HBnHeTCH HeO:>KH,IJ;aHHbiM B H,npax TaKHX TH

:>KenbiX 3neMeHTOB. 3TH H30Mepbl M OryT 

CbirpaTb cyll(eCTBeHHYIO ponb npu nonbiTKax 

CHHTe3upoBaTb uccne,nyeMbie x,npa B p e aK

u;uxx C TH:>KenbiMH HOHaMH. 

MeTo,naMH Teopuu KOHe'IHbiX ~epMu
cucTeM B ITOnHOM qaCTH'IHO- ,IJ;blpO'IHOM KOH

~urypau;uoHHOM npocTpaHCTBe / 35/ uccne.no

BaHbi CBOHCTBa CITHH-H30CITHHOBbiX nepexo

,IJ;OB B x.npax 48Ca __. 48 Sc , 90 Zr __. 90N b H 

208 Pb __.208si . IIpoBe,neHo ,neTanbHo e co

nocTaBneHHe pe3ynbTaToB pacqeToB c 3Kc

nepuMeHTanbHbiMH ,naHHbiMH H ITOKa 3 aHO, 

'ITO noKanbHbiH 3apx,n KBa3H'IaCTHI( ITO 

OTHOUieHHIO K CITHH- H30CITHHOBOMY nonro Hr

paeT Ba:>KHYIO ponb B no,naBneHHH CHnbi 

CllHH-~nHITOBbiX nepeXO,IJ;OB. 

IlpH HCCne,noBaHHH peaKI(HH C TH:>Ke n biMH 

HOHaMH HaH6onee HHTepeCHbl BOllpOCbl , OT

HOCHII(HeCH K H3y'leHHIO 6biCTpbiX penaK ca

I(HOHHbiX npon;eCCOB B H,nepHOM Bell(e CTBe, 

TaKHX KaK ,IJ;HCCHnai(HH KHHeTH'IeCKOH 3 H ep

rHH, ycTaHOBneHue paBHOBecux N I Z H 

T . .LJ:., C xapaKTepHbiMH BpeMeHaMH llOpH,IJ;Ka 
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PHc.2. CxeMa pa3perneHHb~ 3neKTPH'Ie

CKHX KBa,IJ;pynonbHbiX nepeXO,IJ;OB MeJKp;y 

6ec<iJOHOHHblMH H O,IJ;HO<iJOHOHHbiMH COCTOH

HHHMH B MO,IJ;enH Bpa~aro~eHCH KannH 

<iJepMH-)J(l:l,!l;KOCTH. 

10- 22 c. KopoTKHe BpeMeHa penaKcau;uu 

HCKniO'IaiOT npHMeHeHHe MHOrHX ITO,IJ;XO,IJ;OB, 

Te.KHX KaK BBe,neHHe KnaCCH'IeCKHX CHn Tpe

HHH, npHMeHeHHe 3aBHCHll(ero OT BpeMeHH 

MeTo,na caMocornacoBaHHoro nonx H T .n., 

llOCKOnbKY BpeMH, B Te'leHHe KOTOporo H,nep

HaH CHCTeMa ITOMHHT B03Myll(eHHe, H BpeMH 

penaKcau;uu cpe,n:Hero nonx - BenH'IHHbi 

Toro :>t<e nopx,n:Ka, 'ITO H xapaKTepHbie Bpe

MeHa uccne,nyeMbiX penaKcan;HOHHbiX npo

u;eccoB. Pa3pa6aTbiBaeTCH HOBbiH no.nxo.n 

K uccne,noBaHHIO 3THX npou;eccoB, y'IHTbi

Baroll(Hii KOHe'IHYIO BenH'IHHY BpeMeHH naMH

TH. 3TOT ITO,IJ;XO,IJ; ll03BOnHn ,IJ;OCTH'Ib XOpo

rnero onucaHHH npou;ecca cnHHHHH B peaK

u;uxx C TaKHMH BOHaMH, KaK l60 , 4°Ca. 

Xoporno on.HCbiBaroTcx yrnoBbie pacnpe.ne

neHHH, llOTepH KHHeTH'IeCKOH 3HeprHH BOHOB 

npH rny60KOHeynpyrBX CTOnKHOBeHBHX . 



BonhmHHCTBO 3KcnepHMeHTanLHO Ha-

6mo~aeMbiX JIBneHHii, conpoBO)K~aiOIW~X 

rny60KOHeynpyrHe CTOnKHOBeHHJI TJI)KenbiX 

HOHOB, CBJI3aHO C H3MeHeHHeM KOnneKTHB· 

HbiX xapaKTepHCTHK Jl~epHOB CHCTeMbl . 

MexaHH3M Ha6niO~aeMbiX npou:eccoB MO)KeT 

6biTb nOHJIT TOnhKO Ha OCHOBe MHKpOCKO

nuqecKoro no~xo~a, onucbiBaiOiu;ero CBJI3h 

KonneKTHBHOrO ~BH)KeHHJI C orpOMHbiM que

nOM O~HoqaCTHqHbiX CTeneHeii CB060~bl/ 36l . 
Pa3BHBaeMblii no~xo~ no3Bonun KaqecTBeH

HO 06'bJICHHTb nOJIBneHHe BhiCOK03HepreTH· 

qe CKOB KOMnOHeHTbl B cneKTpe HeBT

pOHOB, HCnycKaeMbiX B npou;ecce CTOnKHO

BeHHJI Jl~ep, nonyqHTL aHanor ypaBHeHHB 

~H~Y3HH ~nJI OnHCaHHJI npou;ecca MHOro

HyKnOHHbiX nepe~aq. 

IloKa3aHO, qTO Cyiu;eCTBYIOT 

noHHhle noTeHu;Hanbl TeopeTHKo-norteBoro 

npOHCXO)K~eHHJI, y~OBneTBOpHTenLHO OnH

CbiBaiOiu;He Ha6niO~aeMyiO pa3HOCTb 3HeprHB 

oT~eneHHJI A-qacTHU:bl oT runep11~ep ~H H 

A H e H 3HeprHIO oT~eneHHJI Jl~pa ~He / 37 I. 
MeTo~bl pemeHHJI 3a~aq pa~uau:uoHHoro 

3aXBaTa nHOHOB Jl~paMH, pa3pa6oTaHHble 

B JIT<l> l 38/ B 1975-1980 rr., n03BOnHnH 

napannenLHO c npoeKTaMH HOBbiX 3Kcnepu

MeHTanLHbiX ycTaHOBOK npHCTynHTh K peme

HHIO npo6neM o6pa THOR peaKU:HH - 4IOTO

po)K~eHHJI nHOHOB Ha Jl~pax. Bhlna co3~aHa 

HOBaJI TeopeTuqecKaJI cxeMa paccMoTpe

HHJI 3TOH peaKU:HH / 39 / , KOTOpaJI, B qacT

HOCTH, n03BOnHna BbiJIBHTb Ba)I(Hble penJITH· 

BHCTCKHe 34!4leKTbl, npOJIBnJIIOiu;HeCJI B 3TOM 

nttou:ecce . Hx yqeT KaqecTBeHHO MeHJieT 

pe3ynLTaTbl TeOpHH H n03BOnJieT 06'bJICHHTb 

3KCnepHMeHTanLHble ~aHHble B lliHpOKOM 

~Hana3oHe 3Hepruii. 

HanpaBneHHe 3THX uccne~oBaHHii CBJI3a

HO C BbiJICHeHHeM rnaBHbiX 4!H3HqeCKHX 3a

KOHOMepHOCTeH B3aHMO~eHCTBHJI Me30HOB, 

Jl~epHbiX qacTHU: H Jl~ep c Jl~paMH, no

CTpOeHHeM MO~eneii MeXaHH3Ma TaKHX npo

u;eCCOB, noCTpOeHHeM MO~eneii CTpyKTypbl 

Jl~ep B 3KCTpeManLHbiX ycnOBHJIX. 

PaccqHTaHO OTHOllieHHe CKOpOCTeH 3a-

npeiu;eHHbiX nepexo~oB npu p.· 3axBa Te 

160 ( o+) _. 16N ( o-) H o6paTHOro {3-
pacna~a. IloKa3aHo, qTo Jl~epHaJI cpe~a 

ycHnHBaeT 3~eKTbl , CBJI3aHHble C npOJIBne

HHeM CnOHTaHHOrO HapymeHHJI KHpanLHOH 

CHMMeTpHH B CHnhHbiX B3aHMO~eHCTBHJIX, 

HHbiMH cnoBaMH, B Jl~pax B03pacTaeT nnoT

HOCTL cna6oro aKcuanLHoro 3ap11~a 3a 

cqeT BKniOqeHHJI Me3oHHbiX o6MeHOB I 401. 
B paMKax pa3pa6oTaHHoro paHee YHH

TapHoro noTeHu;HanLHoro no~xo~a Bblnon

HeH aHanH3 3KcnepHMeHTOB no ynpyroMy 

pacc e JIHHIO nHOHOB Ha Jl~pe 4 H e npu HH3KHX 

TeMne paTypax . IloKa3aHo, qTo BnHJIHHe Ka

Hana C HCTHHHbiM nornOiu;eHHeM nHOHa Ha 

ynpyr oe pacceJIHHe Hau6onee cHnLHO npo

JIBnJi e TCJI npH 3HeprHJIX nHOHa 50-

70 M 3 B 1411. 
B cnyqae nepu4!epuqecKHX coy~apeHHH 

penJIT HBHCTCKHX TJI)KenbiX HOHOB C Jl~paMH 

nocTp oeHa TeopHJI peaKu;Hii nepe3apJI~KH, 

KOTOp aJI n03BOnHna ycnelliHO OnHCaTb co

OTBeTCTiiYIOIW~e 3KCnepHMeHTbl. IlOKa3aHO, 

qTo B TaKHX npou:eccax Ba)KHYIO ponL urpa

IOT K a K oco6eHHOCTH CTPYKTYPLI HaneTaiOiu;HX 

11~ep, TaK H ~eTanu MexaHH3Ma caMHX pe

aKU:HH . 

,l),a nbHeHlliHM pa3BHTHeM npe~nO)KeHHOrO 

B JIT <l> KHHeTHqecKoro no~xo~a K Jl~po

JI~epHbi~ peaKU:HJIM npH BbiCOKHX 3HeprHJIX 

JIBHna cL pa3pa6oTKa MexaHH3MOB npe~

paBHOBecHoii 3MHCCHH H KOanecu;eHU:HH 

6biCTp biX KaCKa~HbiX HyKnOHOB B CnO)KHbie 

qacTHU:LI. YqeT 3THX 3~eKTOB no3Bonun 

npeo~oneTL HMeBmHecJI paHee TPY~HOCTH 

B 06'bJICHeHHH BhlXO~a BTOpHqHhiX qaCTHU: 

B 3aBHCHMOCTH OT HaqanLHOB 3HeprHH H 

KOM6HHaU:HH CTanKHBaiOIWIXCJI Jl~ep. 3TO 

n03BOn HnO OTKnOHHTb KaK He060CHOBaHHOe 

~enaBmeecJI paHee 3aKniOqeHHe o cy~u;ecT

BOBaHHH He06blqHOrO MeXaHH3Ma, npHBO~JI

Iu;ero K yBenuqeHHIO 3HTpOnHH npH He6onhlliHX 

( 100 M3B/HyKnoH) 3HeprHJIX. B CJiyqae 

u;eHTpa nLHbiX CTOnKHOBeHHH Jl~ep KHHeTHqe

CKHH no~xo~ ~an KaqecTBeHHoe o6'bJICHeHHe 

yrnoBLIX pacnpe~eneHHii qacTHU:, qTo no

CTaBHn O no~ COMHeHHe BbiBO~ 0 npOJIBneHHH 

ru~po~HHaMuqecKoro C)KaTHJI Jl~ep, c~enaH

HbiH p aHee H3 aHanH3a Tex )Ke ~aHHbiX Ha 

6a3e M aKpocKonuqecKHX no~xo~oB I 42 1. 
B n epBLie Ha ocHoBe ~aHHbiX c nponaHo

BOB K a Mepbl JIB3 npoBe~eH TeopeTuqecKHii 

.aHanH 3 CTpyii BTOpHqHbiX qacTHU: B a~poH

JI~epHbiX H Jl~pO- Jl~epHbiX ~eaKU:HJIX . 0Ka-

3anOC b , qTO B peaKU:HH rr-+ 2c ( 40 r3B/c) 

3aBHC HMOCTh KOnneKTHBHOH xapaKTepHCTH· 

KH "c4!epHqHOCTH" OT 3HeprHH KaqecTBeHHO 

oTnuqa eTCJI OT ee noBe~eHHJI B a~poH -a~poH

HbiX p eaKU:HJIX. 3TO JIBneHHe He no~~aeTCJI 

HHTepn peTaU:HH B paMKaX Tpa~HU:HOHHhiX MO

~eneii THna "Tpy6KH", B TO BpeMJI KaK pa3-

BHTaJI B JIT<l> KaCKa~HaJI MO~enb ~aeT ero 

o6'hJICH eHHe. qTo KacaeTCJI aHanH3a peaKU:HH 

l 2c + 12
c ( 4,2 r3B/c/HyKnOH ) , TO 3~eCb 

nonyqe HO yKa3aHHe Ha B03MO)KHOCTb HOBOrO 

3~eKTa KOnneKTHBHOrO B3aHMO~eHCTBHJI 
HyKnOH OB, KOTOpbiH npOJIBnJieTCJI B 6apHOH · 

HOB K OMnOHeHTe BTOpHqHbiX qacTHU:. 

P a 3pa6oTaHa nocne~oBa TenLHaJI TeopHJI 

CBJI3H HyKnOHHOrO H MHOrOKBapKOBOrO Ka-
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HaJIOB B X~pax H paCC'IHTaHa WeCTHI<Ba pi<o
BaJI npHMecL B ~eiiTpoHe (.,. 6 -7o/o) , a Tai<
)Ke WHPHHLI WeCTHI<Bapi<OBLIX COCTOJIHHH 
(~H6apHOHOB) B Hyi<JlOH-HYI<JIOHHOM pac
CeJIHHH 1431. Pacc'IHTaH 4JopMciJai<Top ~eiiT
poHa H nyTeM c;paBHeHHJI C 3I<CnepHMeHTOM 
DOI<a3aHO, 'ITO npHMeCL B HeM WeCTHI<Bap
I<OBOH I<OMDOHeHTbl npOXBJIXeTCJI npH n epe
~aqax HMnynLca 6onee 2 r3B/c. 

3aaepweHLI HCCJle~OBaHHJI no TeOpHH 
napaMeTpH'IeCI<OrO B03~eHCTBHX 3Jle i<Tpo
MarHHTHOrO H3Jly'leHHX 60JILWOH MO~HOCTH 
Ha I<pHCTaJIJlbl H pac'leTy 3HeprHH OCHOBHOrO 
COCTOXHHJI DOJIXpOHa, ero 34J4Jei<THBHOH MaC
Chi H 3414lei<THBHOrO pa~Hyca npH I<OHe'IHLIX 
TeMnepaTypax 1441. 

B Tpa~HUHOHHOM HanpaaneHHH TeopHH 
CTpyi<TypHLIX nepexo~OB MO)KHO BLI~eJIHTL 

cne~yiOIUHe pe3yJILTaTLI: a) pa3BHTa MHI<po
cxonH'Iecxax TeOpHX CTpyi<TYPHLIX H Mar
HHTHLIX 'a30BLIX nepeXQ~OB B I<pHCTanne 
KMn F3 

45/ , 6) nocTpoeHa MHI<pocx onH
qecxax TeopHx CTPYI<TypHoro nepexo~a B 
HeCOH3MepHMYIO 4Ja3y B I<pHCTaJIJie ~H4JeHH
Jla, B) H3 y'leHo BJIHXHHe ~e4Jei<TOB Ha CTPYI<
TYPHLiii 4Ja3oBLiii nepexo~. IlpHMeHHTeJILHO 
I< HCCJle~OBaHHXM, Be~yiD;HMCX aJIH$, npe~
CI<a3aH H 3I<CnepHMeHTaJ1LHO H3y'leH 34J4Jei<T 
rH6pii~H3aD;HH 4JoHOHOB H I<Ba~pynOJILHLIX 

I. Ivanov E.A. Phys, Letters, 1982, 
117B, p. 59, 

2, Galperin A.S., 
Sokachev E.S. 

Ogievetsky V.I., 
JINR, E2-82-277, 

Dubna, 1982, 
3, fanbnepHH A.C., OrHeBe~KHH B.H., 

CoKa'leB E.C. ITHcbMa B M3T~,I982, 
35, c. 263. 

4. Avdeev L,V. JINR, E2-82-288, Dub
na, 1982. 
ABAeeB n.B., Bn~HMHPOB A.A. OHRH, 
P2-82-872, Uy6Ha, 1982. 

5. Hosek J. JINR, E2-82-542, Dubna, 
1982. 

6. fOBOPKOB A.B. OHRH,P2-82-296 , ~y6-

Ha, 1982. 
7 • MenhHHKOB B. K. TPYAhl V Me)J(,lJ,yHap. 

CeMHHapa nO <l>H3HKe Bb!COKHX 3Hep-

*UHTHPYJOTCH H36paHHbJe pa60Tbl, 
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3I<CHTOHOB B MeTaJIJIH'IeCI<HX pe~I<03eMeJIL
HbiX coe~HHeHHXX; npOBe~eH paC'IeT WHpHH 
JlHHHH MarHHTHLIX 3I<CHTOHOB B pe~I<03e

MeJILHLIX MeTaJIJiaX H Ha ero OCHOBe 06'bJIC
HeHLI 3I<CnepHMeHTaJILHble pe3yJILTaTLI, no
Jiy'leHHLie B JIH$/46/; pa3BHTa TeOpHX pac
CeJIHHJI HeiiTpOHOB Ha COJlHTOHaX B I<Ba3H
O~HOMepHLIX CHCTeMaX /47/,\C DOMOID;LIO OpH
rHHa·JILHOrO MeTO~a 'IHCJleHHOrO peweHHX 
ypaaHeHHX Illpe~HHrepa c noTeH:u;HanaMH 

peaJILHOrO I<pHCTaJIJia paCC'IHTaHa HHTeH
CHBHOCTL H3Jly'leHHJI npH DJlOCI<OCTHOM I<a
HaJIHpOBaHHH D03HTpOHOB. 

CywecTBeHHLIMH npe~cTaanxroTcx pe-
3YJ1LTaTLI, DOJly'leHHLie ~JlJI MO~eJILHLIX CH
CTeM cTaTHCTH'Iecxoii MexaHHI<H. Haii~eHo 
TO'IHOe peweHHe Ja~a'IH o nnocxoii ~oMeH
Hoii cTeHI<e B aHH30TponHoM 4JeppoMarHeTH
I<e H nony'leHLI HOBble pe3ynLTaTLI o xapaK
Tepe 4Ja3oaoro nepexo~a B 3I<CHTOHHoe co
CTOXHHe B ~BYX30HHOM nonyMeTaJIJie H 
MeTaJIJie B npH6JlH)KeHHH CHJlbHOH CBX3H/ 4S/, 

Ha OCHOBe TO'IHLIX peweHHH B CJIOHCTLIX 
ODTH'IeCI<H aHH30TpOnHLIX CHCTeMaX npe~
CI<a3aHLI B03MO)KHOCTH C03~aHHJI B DJlaCTHH
I<e JIBJleHHXDOJlHOrOBHyTpeHHerOOTpa)KeHHJI 
H B03HHI<HOBeHHJI 6HCTa6HJlbHLIX COCTOJIHHH 
p -nonxpHTOHOB. 
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nA60PATOPMR 
BbiCOKMX 3HEPrMR 

YcHnHJI KonneKTHBa COTPY.D:HHKOB lla6o

pa TOpHH BbiCOKHX :meprHH 6hinH Hanpaane

Hhi Ha npoae.n:eHHe Hay'IHhiX Hccne.n:oa aHHii 

B aKTyanhHbiX o6naCTJIX ~H3HKH JneM eH

TapHhiX 'laCTHU H pen.JITHBHCTCKOH JI,I(e pHOH 

~H3HKH. IJpH H3y'leHHH npoueCCOB MHO)KeCT

BeHHOrO 06pa30BaHHJI 'laCTHU npoaep eHbl 

cne,IJ;CTBHJI, BhiTeKaiOIUHe H3 KBapKOBhiX MO

.n:eneii, MexaHH3Mbl o6paJoBaHHJI 'laCTHU, 

H3y'leHhi HOBbie CHCTeMbl 'laCTHU H HX CBOH

CTBa npH BhiCoKoii JHeprHH. IIpo.n:on)KeHo 

H3y'leHHe OC06eHHOCTeH KyMynJITHBHOrO 06-

paJOBaHHJI 'laCTHU H nerKHX ~parMeHTOB B 

peaKUHJIX B3aHMO,I(eHCTBHJI 6onhiiiOrO Ha 6opa 

'laCTHU- CHapJI,I(OB H JI,I(ep- MHIIIeHeH. 

Y'leHLie na6opa TOPHH npoao.n:HnH B e ene

.n:oaaH~JI Ha ocHoae MaTepHanoa, nony 'leH-

HhiX Ha ~H3H'IeCKHX ycTaHOBKaX, o6ny'leH

HbiX a ny'IKax CHHxpo~aJoTpoHa, cepnyxoa

cKoro YCKOpHTen.JI, Ha 400-rJB YCKOpHTe

ne QEPHa. 

IIpoa~.n:eHbl MeTO.IJ:H'IeCKHe paJpa6oTKH 

B o6naCTH MHKpOJneKTpOHHKH, ,I(eTeKTOpOB 

H KpHOreHHOH TeXHHKH ,I(nJI o6ecne'leHHJI 

~H3H'IeCKHX 3KCnepHMeHTOB. 

Y COBepiiieHCTBOBaH p.JI,I( CHCTeM CHHXpO

~a30TpOHa, ,I(OCTHrHyThi Cy}UeCTBeHHhie yc-

nexH B HCCne,I(OBaHHH CBepxnpOBO,I(JIJUHX 

MarHHTHhiX CHCTeM C )Kene3HhiM cep,IJ;e'IHH· 

KOM. 

,lJ;eJITenhHOCTh lla6opaTOpHH BhiCOKHX 

JHeprHH OCYJUeCTBnJinaCh B ycnOBHJIX IIIH· 

poKoro Me)K,IJ;yHapo.n:Horo COTPY.IJ:HH

qecTaa. 

HAYqHQ-HCCllE~OBATEllbCKHEPA60Thl 

MEXAHH3M POJK,D;EHHJI 

If PACIIA,D;A qACTHQ If PE30HAHC OB. 

IIOHCK HOBhiX qACTHQ 

1. C llOMOJUhiO paJnH'IHhiX ,I(eTE!KT OpOB 

(ny3hiphKOBOH KaMepbi H MarHHTHbiX c n eKT· 

poMeTpOB ) Ha CHHXpO~a30TpOHe H c e pny

XOBCKOM YCKOpHTene /1-3/ HCCne,IJ;OBaH o6-

IIIHPHbiH Knacc COCTOJIHHH CHCTeM JneM eH· 

TapHhiX qacTHU. IIpoaHanH3HpoaaHhi c n eKT

phi HHBapHaHTHhiX MaCC CHCTeM 'laC T HU C 

3K30TH'IeCKHMH KBaHTOBhiMH 'lHCnaMH C 

uenhiO noHcKa yJKHX MynhTHKBapKOBhiX co

CTOJIHHii, MaCChi KOTOphiX npe,I(CKa3hiBa iOT· 

CJI KBapKOBbiMH MO,I(enJIMH, B 'laCTH OCTH 

Mo.n:enhiO MIT. Hccne.n:oaaHhi cocTOJIHHJI 

C rHnep3apJI,I(OM ( YHHTapHbiM CllHHOM ) OT 

2 .n:o 6: pp , nn , 3p , p2n , dp , 4p , d2p , dpn , 

tp, a* , 5p , 6p , A2p , A3p , A4p. K 0 p , A K0 p , 

K 0 2p, K 0 3p, K 0 4p npH He6onhiiiHX na6 opa-

TOPHhiX HMnynLcax 'laCTHU. B JTHx c HcTe-
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MaX pe 30HaHCHO- llO,I(06HbiX COCTOJIHHH He 

o6Hapy)KeHO. Ho B COOTBeTCTBHH C npe.n:

CKa3aHH.JIMH KBapKOBhiX MO,I(eneii Haii,IJ;eHhi 

HnH llO,I(TBep)K,IJ;eHbl pe30;HaHCHhie COCTOJIHHJI 

B CHCTeMaX 'laCTHU ( CM. ma6AUIIY). 
CaJIJaHHoe cocTOJIHHe (n p) Haii.n:eHo 

npH aHanH3e OTHOCHTenhHOrO HMnynhCHOro 

pacnpe.n:eneHHJI HyKnOHOB B C.U.M . ,I(eHTpOHa 

B peaKUHH ~parMeHTaUHH ,I(eHTpOHa B npo

TOH Ha JI,IJ;pe yrnepo.n:a npH He6onhiiiHX HM

nynLcax Heii:TpoHa H npoToHa. 

COCTOJIHHJI (A77+ 77+ ) H (A 77-~) HHTep

npeTHPYIOTCJI KaK llJITHKBapKOBhie, a COCTOJI· 

HHJI (K0 p77+ 77-) H (A77+7T + 77)- KaK ,I(Be MO,I(hi 

oqapoaaHHoro 6apHOHa A~ • OueHKa ceqe

HH.JI o6paJoaaHHJI A~ npH JHeprHJIX .n:o 

70 r3B 6nH3Ka K aHanorH'IHOH aenH'IHHe 

ero o6pa30BaHHJI npH 400 rJB, 'ITO Bbl3hi

aaeT He06XO,I(HMOCTh KOppeKTHpOBKH Teope

TH'IeCKHX MO,I(eneii ITO o6pa30BaHHIO 'laCTHU 

npH JHeprHJIX ,I(O 70 rJB. 



Macca, M3B IIIHpHHa, M3B 3HaqHMOCTb, CT.OTKITOH. 

np 2140+10 

Ap 2183+1 

2255+1 

2354+1 

Ap" 2495+9 

A"+"+ 1705+1 

2072+4 

2605+5 

Au-K+ } 1955+20 

K 0 p77+77-

A"+"+"- 2275+6 

2. H3yqeHue JKcnepuMeHTarrLHoro Ma
repuarra, nonyqeHHoro c noMO~LIO .IJ;B'yx
Merpoaoi nponaHOBOH KaMepM, ycTaHOBKH 
liHC- 2 H .II.D;epHLIX 4JoT03MYITLCHH Ha cepny
XOBCKOM yCKOpHTerre, n03BOITHITO norryqHTL 
,IJ;aHHMe 0 HOBLIX CBOHCTBaX H3BeCTHLIX JITe
MeHTapHLIX qaCTHD; . 

Ha OCHOBe aHaiTH3a 5 MITH. C06MTHH, 
3aperHCTpHpOBaHHLIX Ha ycTaHOBKe liHC- 2 
B nyqxe HeiTpOHOB C 3Hepruei 58 r3B, 
H3yqeHO po:>K,IJ;eH!e CT~aHHLIX runepOHOB H 
pe3oHaHcoa ~, A J l -(1385) , '3- , 
2 ° (1630) ' L+ ' a -' n- I 41 . CpaBHeHHe 

HMnyrrLCHLIX pacnpe,IJ;erreHHH rHnepOHOB B 
nC-B3aHMO,IJ;eHCTBH.IIX npH 58 rJB C aHarro
ruqHLIMH pacnpe,IJ;erreHH.IIMH B pp·B3aHMO· 
.IJ;eicTBH.IIX noKa3arro ux xopowee cornacue. 
Ilpu nepecqere Ha HyKrroH norryqeHM ceqeHHH 
o6pa3oBaHHH: 

a(O-)= 5+ 3 MK6 

a(S-)=5:!:_3 MK6 

a(2°(1530))=7_!4 MK6 
-+ 

a(L (1385) =20+10 MK6 a(A)=70_!30 MK6. 

BenuquHLI JTHX ceqeHHH raK)I(e xopowo co
rnacyroTCJI C ,IJ;aHHMMH, norryqeHHLIMH B 
pp ·a3aHMO,IJ;eHCTBHJIX npH BLICOKHX 3HeprH· 
.!IX. 

IIorryqeHM .IJ;aHHLie o6 o6pa3oBaHHH 
CTpaHHLIX pe30HaHCOB B 77-p ·a3aHMO,IJ;eHCT
BHJIX npH HMnyrrLCe 4.0 rJB/c/S/ , KOTOpLie 
paHLwe orcyrcraoaarru. Onpe,IJ;erreHLI ce-
qeHHH H HMnyrrLCHMe xapaKTepHCTHKH 
K * -(892) , K * +(892) , ! *+(1385), ~ * -(1385), 
- + . 
l * -(1385).Hai.IJ;eHo, qro crpaHHLie pe 30HaHCLI 
HrpaiOT Cy~eCTBeHHYIO DOITL B o6pa30BaHHH 

80+10 (TOITbKO yKa3aHHe) 

4+1 5,6 

17+2 8,0 

56+5 6,3 

205+6 12,9 

18+1 5,3 

173+12 10,3 

86+22 5,2 

<35 5 

30 4 

crpaHHMX qacrun; K 0
, A H A . Pacnorro*eHHe 

o6rraC TH o6pa30BaHHJI CTpaHHLIX pe30HaHCOB 
B HMllYITLCHOM npOCTpaHCTBe II napaMeTp 
no,IJ;aarreHHH po)I(.IJ;eHHH crpaHHoro xaapxa A = 
= 0,18±0,04 corrracyroTCJI c npe.D;cKa3aHHJI· 
MH a,IJ;,IJ;HTHBHOH KBapKOBOH MO.IJ;errH. 

Ha 6orrLWOM crarucruqecxoM MaTepHa
rre no B3aHMO,IJ;eHCTBHJIM 77-- Me30HOB C 
JI.D;paMH 4JoT03MYITLCHH npH HMnyrrLCe 
50 r3 B/c HaH,IJ;eHO 6 co6LITHH C pO)I(,IJ;eltHeM 
KOpOTKO)I(HBy~HX qacTHD; C BpeMeHeM )1(83-
HH or 10 •14 .IJ;O 10 • 13 c 161 . On;eHeHa 
BerrHqHHa ceqeHHJI HX o6pa30BaHHJI, paBHaJI 
6+3 MK6/HYKIT. 

- C n OMOID;LIO cneKTpOMeTpa liHC- 2 Ha 
cepnyxoacxoM ycxopnrerre B nyqxe Heirpo
HOB C 3HeprHeH 40±5 r3B onpe,IJ;erreHa no
rrHpH3aD;HJI A- runepoHoB B 3aBHCHMOCTH or 
aenuquHLI nonepeqHoro HMnyrrLca A -rune
poHOB 17 I . IIorrHpH3an;HH .IJ;OCTHraeT aerrnqu
HLI 300/o H corrracyeTCJI c pe3yrrLTaTaMH no 
aenuquHe norrHpH3an;HH A-runepoHoa,o6pa-
30BaHHLIX B pp-B3aHMO,IJ;eHCTBHJIX. 

3. H a CHHMKaX C .IJ;BYXMeTpOBOH npona
HOBOH KaMepLI, o6nyqeHHOH B nyqxe 77-- Me-
30HOB HMnyrrLCOM 40 rJB/c Ha cepnyxoa
CKOM YCKOpHTerre, 6LIIT npO.D;OIT)I(eH aHaiTH3 
OC06eHHOCTeH HHTep4JepeHD;HH .IJ;BYX TO)I(· 
.IJ;eCTBeHHMX nHOHOB. liLmo BMHCHeHo / 8/ , 
qro B n;eHTparrLHOH o6rracru npu X < 0,1 
cpe,D;HHe npo6erH p-Me30HOB H w·Me30HOB 
paBHM -3 H -50 ci>M COOTBeTCTBeHHO . 
.l(rrH or pun;arerrLHLIX nnoHOB, nona,IJ;aro~x 

B pe30HaHCHYIO o6rraCTL .IJ;ITJI p-Me30HOB, 
pa3Mep o6rraCTH H3rryqeHHJI COCTaBITJieT 
-3 ci>M , a .IJ;ITJI (77+77+;-nap- TOITLKO -1 ci>M. 
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PHc,l. 3aBHCHMOCTb pa3Mepa oon acTH 

H3nyl!eHHH DHOHOB OT BenHI.JHHhl nop eHQ

~aKTOpa ABHMY~HXCH CHCTeM OTHOCHTenb

HO • 11KBapKOBOH 11 CHCTeMb! OTCI.JeTa 

( YKB. cHcT, =I): 0 - AnH n-p- B3aHMOAe:H

CTBHH, • - AnH n-C-B3aHMOAeiicTBHH npH 

40 f3B/c. 

fionylleHO yKa3aHHe, 'ITO nHOHLI, pO:>KAeHHLie 
npH pacnaAe p 0 ·Me30HOB, HHTepclJepHp)'IOT 
cna6ee, tteM ucnymeHHLie HenocpeACTBeHHO 
B peaK:UHH rr-p-a3aHMOAeHcTBHH. Teop eTH· 
tteCKH noKa3aHO, 'ITO KOppenH:UHOHHLIH Me· 
TOA H3MepeHHH npOCTpaHCTBeHHO·BpeMeH· 
HLIX napaMeTpOB o6naCTH reHepa:o;HH tta CTH:U 
MO:>KHO HCDOnL30BaTL AnH BLIAeneHHH CHM· 
MeTpHl!HOH CHCTeMLI :o;eHTpa HHepD;HH CTan
KHBaiOI:u;HXCH KBapKOB HnH onpeAeneHHH no· 
peH:o;·clJaKTOpa clJparMeHTHp)'IOI:u;ero KBapKa . 
3KcnepHMeHTanLH0 / 10/ TaKaH CHCTeMa 

TenLCTBO HBnHeTCH 3KCDepHMeHTanLHhlM 
nOATBep:>KAeHHeM paHee npeAnO:>KeHHOH B 
JIB 3 OIUIH HOBOH clJopMynM penxTHBHCT
CKOrO npeo6pa30BaHHH AnHHLI, T .e. "clJop· 
M)'nLI )'AnHHeHHH" 111 / , no KOTOpOH £ = 
= £0(1 -/12) -Y. . 

3JIEKTPOMArHHTHAR CTPYKTYPA 
3JIEMEHTAPHhlXqACTHU 

Ha 400-rJB ycKopuTene UEPHa a 
coaMeCTHOM JKcnepuMeHTe OHRH-UE PH no 
H3ytteHHIO rny6oKoHeynpyroro paccexHHH 
MIOOHOB Ha yrnepOAHOH MHllleHH HCCneAOBaHO 

B3aHMOAeHCTBHe !l+ H !l- C yrnepOAOM/ 12/. 

Ha cTaTHCTHKe 2 MnH. co6LITHH npu JHeprHH 
120 . H 200 r3B 3KCnepHMeHTanLHO 06Ha· 
py:>KeHO pa3nHttHe BO B3aHMOAeHCTBHH !l + H 

11 - • 3TO pa3nHttHe HaH6onee CHnLHO BLipa· 
:>KeHo Anx aenHttHHLI acHMM eTpHH "B" npu 
nonHpH3aD;HH MIOOHOB, paBHOH 1,0 (puc.2). 

PHc.2. 3aBHCHMOCTH BenHl!HH acHMMeTpHH 

"B" OT KBaApaTa nepeAaHHoro HMnynbca 

B ~C-B3aHMOAeHCTBHH, 

B L%1 
120 fgB 

0 

-1 

6Lma 06Hapy:>KeHa AnH TO:>KAeCTBeHHLIX nHO • 
HOB H3 rr-p-a3aHMOAeHcTBHH npH HMn ynLce I -1 
40 r3B/c . 0Ka3anocL, 'ITO B C.D;.H . AB)'X 
CTanKHBaiOIUHXCH KBapKOB npOAOnLHLIH pa3 • 
Mep 06naCTH H3nytteHHH nHOHOB HMe eT MH· 
HHManLHYIO aenHl!HHY (npH yrne p a 3neTa 
nHOHOB O(rm)= 607120° ) (puc. 1). T aKHM 
o6pa30M, HeO:>KHAaHHO BLIHCHHnOCh , 'ITO 
npOAOnLHbiH pa3Mep o6naCTH reHepaD;HII 
nHOHOB 3aBHCHT OT BenH'IHHLI nopeH:o; ·clJaK· 
TOpa :HOB CHCTeMLI (77 1T) • 3TO 0 6 CTOH • 
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Ilpu 120 r3B B= (0,06±0, 17) + ( -1 ,47± 

±0,07).g(y).Q
2 , npH 200 r3B B =(0,15± 

±0,17) +( -1,47±0,37 ). g(y). Q 2 • BenHl.fHHa 

aCHMMeTpHH B CBB3aHa C HHTep~epeHIJ;HeH 

Me)K,D;y cna6LIM H :JneKTpOMarHHTHbiM TOKa

MH B MIOOH-KBapKOBOM B3aHMO,D;eHCTBHH. 

Pe3ynLTaTbl no aenHl.fHHe B coananu c npe,D;

CKa3aHHBMH TeOpHH 06be,D;HHeHHOrO 3neKT

pocna6oro B3aHMO.D;eHCTBHB BaHH6epra-Ca

naMa H n03BOnHnH Bbll.JHCnHTb yron CMelliH

BaHHB 

Sin 
2 e = 0,23 ± 0,07 ( CTaT,) ± 0,04 ( CWCT , ) • 

Onpe.D;eneHa aenH'IHHa H30MynhTHnneT· 

HOrO 3apB,D;a MIOOHa, paBHaB If= 0,00± 

±0,06 ( CTaT. ) ± 0,04 ( CHCT. ) . TaKHM 

06pa30M ,ll;OKa3aHO, 'ITO MIOOH BBnBeTCB 

npaaoBHHTOBhiM CHHrneTOM. BnepBLie Ha-

6nro,D;anucL MIOOHHhie HeHTpanbHL{e TOKH. 

PEJUITHBHCTCKAJI 

JI,[J;EPHAJI ci>H3HKA 

1. C nOMOIUbiO ny3blpbKOBbiX KaMep, o6-

ny1.feHHbiX nHOHaMH H aHTHnpOTOHaMH Ha 

CepnyXOBCKOM YCKOpHTene H B,D;paMH Ha 

CHHXpo~a30TpOHe, H3y1.fanHCb,ll;HHaMH1.feCKHe 

OC06eHHOCTH a,D;pOH-a,D;pOHHbiX H B,D;pO- B,D;ep

HbiX B3aHMO,D;eHCTBHH. Ilo.D;p06HO HCCne,D;O

BaHbl XapaKTepHCTHKH npOCTpaHCTBeHHOrO 

pacnonO)KeHHB BTOpH'IHbiX l.faCTHU B HM

nynhCHOM npOCTpaHCTBe 3THX l.faCTHU B 

C.IJ;.H. -peaKIJ;HH. C HCnOnb30BaHHeM Kon-

neKTHB HbiX nepeMeHHbiX ("c~epH'IHOCTb", 
"Tpac T " H .D;pyrux ) onpe,D;eneHbl oco6eH

HOCTH KOH~Hrypa:u;HH B C06biTHBX / 13 / . )J;nB 

rr-p-B3 a HMO,D;eHCTBHH npH HMnynLce 

40 r 3 B/c npH BCeX MHO)KeCTBeHHOCTBX 

3apB)Ke HHbiX l.faCTHU OKa3anOCb, 'ITO 3TH 

B3aHMO.D;eHCTBHB o6na,D;aiOT B OCHOBHOM 

.D;ayxc T pyHHOH cTpyKTypoH, npul.feM OTHO

CHTenb HO rnaBHOH OCH C06biTHB HMeeTCB 

BLICTpo eHHOCTL BTOPH'IHLIX l.faCTHU. Ha6nro

,D;eHHa CTPYHHaB KOH~Hrypa:u;HB B co6bi

THBX o aHanorHH c e+ e-- HnH v p-aJau

MO.D;eHCTBHBMH nO,D;TBep)K,D;aeT o6pa30BaHHe 

l.faCTH 'lepe3 MeXaHH3M a,D;pOHH3aiJ;HH B3aH

MO,D;eHCTBYIOIUHX KBapKOB. )J;nB CTOnKHOBe

HHH n u oH-B,D;po /1 4/ ( HanpHMep, rr-c -aJau

MO.D;eHCTBHB npH HMnynbce 40 r3B/c ) 

cTpyHH hli;i: xapaKTep KOH~Hrypa:u;HH ycno)K

HHnCB. )J;nB BTOpH'IHbiX a,D;pOHOB, neTBIUHX 

no Ha paaneHHIO ,ll;BH)KeHHB na,D;aiOIUHX nHO

HOB, CTPYHHble xapaKTepHCTHKH xopomo 

cornac yiOTCB c aHanorH'IHLIMH xapaKTepuc

THKaMH .D;nB e+e-- HnH vp-a3aHMO.D;eHCTBHH 

llpH O,ll;HHaKOBOH 3HeprHH B C.IJ;.H. CTanKH

BaiOIUHX CB l.faCTHU. Ho CTPYHHOe noae,D;eHHe 

BTOPH'IHbiX l.faCTHU, neTBIUHX B 3a,D;HIOIO nony

C~epy B C.IJ;.H.-peaKIJ;HH nHOH-B,D;pO, He 

C nOMO~b~ ABYXMeTpOBOH rrporraHOBOH Ka

Mepbl ycTaHoBneH CTPYHHbiH xapa~Tep 

poJK,JJ;eHIUI BTOPl·i'.J:HbiX t.J:aCTIUJ;, ITOATBepJK,JJ;a

~~HH o 6 pa30BaHHe t.J:aCTHU qepe3 MeXaHH3M 

agpOHH 3 aiJ;HH B3aHMOgeHCTBY~~HX KBapKOB, 
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-
rrpOTHBOpeqHT KaCKa~HOMY MeXaHH3M Y o6-

pa30BaHHJI cTpy:H Ha Jl~pax. B (C+C) - B3au

MO~e:HcTBHJIX rrpH HMrrym,ce 4,2 r3B/c /HyK

ITOH Ha6mo~anocL 1151 cTpy:HHoe po)I()J;eHue 

BTOpHqHhiX 3apJI)KeHHhiX qaCTHU, KOITITHMH· 

pOBaHHhiX B OCHOBHOM IIO HarrpaBITeHHIO ~BH

)KeHHJI cTanKHBaiOmuxcJI Jl~ep . O~HaKo B 

MHOrOHYKITOHHhiX ( C +C)- B3aHMO~eHC TBHJIX 

KOH<iJHrypaUHH qaCTHU B C06LITHJIX CTaHO

BJITCJI 6onee c<lJepuqHLIMH. CBOHCTBa q acTHU 

B (C +C)" B3aHMO~e:HcTBHJIX He npoTHBo peqa T 

TaK)Ke npe~cKa3aHHJIM, c~enaHHLIM c no

MOIULIO MO~enH BHYTPHJI~epHoro KaCKa~a 

H B rrpe~IIOITO)KeHHH He3aBHCHMOCTH H Y KITOH

JI~epHhiX B3aHMo~e:HcTBHH . Pe3yn LTaTLI 

H3yqeHHJI KOH<iJHrypaUHH pp-B3aHMO~eHCT
BHH rrpH HMIIYITLCe 22,4 r3B/c CBH~eTeiTLCT
BYIOT 1161 0 MHOrOCTPYHHOH CTPYKTyp e co-

6LITHH. B CBJI3H c TeM, qTo MeTo~uqecKH 

TPY~Hee BLI~enJITL npucymue 3THM co6LI

THJIM TpeXCTpyHHhiH HITH qeTLipeXCTP YHHhiH 

xapaKTepLI KOH<l!urypauuu qacTHU, 6Lm BLI

JIBITeH rrpeHMYIUeCTBeHHO KOITITHHeapHh iH xa

paKTep KOH<iJHrypaUHH 3THX C06LITHH. 

2. C IIOMOIUhlO MarHHTHOrO CIIeKTp OMeT

pa "AnL<Pa" npoBe~eHo yToqHeHue p e 3ynL

TaToB ITO HMIIYITLCHOMY CIIeKTpy IIpOTOHOB 

C yr~aMH BhiiTeTa MeHLUie 0,4° H3 p e aKUHH 

cTpurrrruHra d + C _, P + X rrpu HMrrynLc e ~e:HT

pOHOB 4,45 r3B/c/HYKITOH Ha CHHXpo <iJa3o

TpOHe I 17 I . IloKa3aHo, qTo H3BeCTHaJI Bon

HOBaJI <iJyHKUHJI ~eHTpOHa C napH)KCKH M no

TeHUHaiTOM HerrpHrO~Ha ~ITJI OIIHCaHHJI ~eHT

pOHa B o6naCTH 60IThlliHX 3HaqeHHH OTHO· 

CHTeiTLHhiX HMIIYITLCOB H)CKITOHOB B C.IJ: . H . 

~eHTpOHa ( HMIIYIThChl HYKITOHa OT 0 ,2 ~0 
0,6 r3B/c) • B 3TOH o6naCTH HMIIY ITLCOB 

6LIITO 06Hapy)KeHO npeBLIUieHHe Ha 300-

10 
4 

;z 10 2 
N-

7-

100 

10-2 

o. 0.2 0 .4 0.6 o.s K(riBic:l 

PHC. 3. 3aBHCHMOCTb KBagpaTa BOITHOBOH 

cPYHKIJ;HH geHTPOHa OT BeJIHqHHbl OTHOCH

TenbHOrO HMITynbCa HyKnOHOB B c.u;.H. 

geHTPOHa. 

4000/o H3MepeHHLIX 3HaqeHHH Ha~ paccqu

TaHHLIMH C yqeTOM rrapH)KCKOrO ITOTeHUHana 

(puc. 3). CpaBHeHue ~aHHLIX Ha MHIIIeHJIX 

C H CH 2 ucKniOquno BnHJIHHe rrpoueccoB, 

~aiOmux BKna~ f.. -u3o6ap B npoMe)KyToq

HOM COCTOJIHHH ~eHTpOHa. Ha6niO~aBIIIeeCJI 

rrpeBLIIIIeHHe y~anOCh XOpOUIO OIIHCaTh C 

IIOMOIUhlO ~o6aBneHHJI B BOITHOByiO <iJyHKUHIO 

~eHTpOHa UieCTHKBapKOBOH KOMITOHeHThl. 

B pe3ynLTaTe no~roHKH K ~aHHLIM Ha yrne

po~Ho:H · MHIIIeHH onpe~eneHLI napaMeTphi 

IIIeCTHKBapKOBOH KOMITOHeHThi: 

- cpe~HeKBa~paTuqHLIH pa~uyc 6q- co

CTOJIHHJI - 0,95±0,05 cl>M; 

- BenHqHHa rrpHMeCH 6q· COCTOJIHHJI -

4,3±0,40/o; 
- OTHOCHTeiTLHaJI <lJa3a ~BYXHYKITOHHOH H 

6q· KOMIIOHeHThl - 82±6 

B pe3ynbTaTe 3KcrrepHMeHTOB Ha y·cT a HOBKe "Anbclla-3c" rronyqeHa ou;eHKa rrpHMecH ruec

THKBapKOBOH KOMITOHeHThl B BOnHOBOH cPYHKIJ;HH geHTpOHa. 
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3. 1Io,I(po6Ho HJyqeHbi xapaKTepHCTHKH 

KyMymiTHBHoro o6pa3oBaHHH rr ± , K ± H p B 

3a,I(HIOIO nonyc$epy B CTOllKHOBeHHH npOTO

HoB c H.I(paMH D, He, Ae , Pb u ,I(eii:TpoHoB 

c H,I(paMH Ae' Cu' Pb npH HMnynLce 8 '9 r 3B/ c 

Ha CHHXpo$a30TpOHe / 18 / .B o6naCTH KyMynx

THBHbiX queen X= 0,25 73,4 HaH,I(eHO, qTo 

npo,I(onLHoe HMnynLCHoe pacnpe.I(eneHHe 

KBapKOB c uccne,I(yeMLIX H,I(pax B npe,I(enax 

OUIH60K O,I(HHaKOBO H OnHCbiBaeTCH 3aBHCH

MOCTblO 

G(X) = exp[-X / 0,14], 

)l;nH H,I(ep C 6onbUIHM MaCCOBbiM qucnoM 

A H B cnyqae peaKUHH c KyMynxTHBHbiM 

qucnoM X > I JaBHCHMOCTb ceqeHHH o6paJo

BaHHH KyMynHTHBHbiX qacTHU oT A B )l(eCT

KHX npoueccax HMeeT "o6'beMHbiH" xapaK

Tep: a- A 1• 

4. Ha ycTaHOBKe MACCEP -I30 no npo

rpaMMe noucKa KyMynxTHBHbiX peJoHaHCOB 

B nyqKe nHOHOB C HMnynbCOM 3,8 r3B/c 

Ha CHHxpo$a3oTpoHe nonyqeHa oueHKa Be

nuqHHhl HHBapuaHTHoro ceqeHHH o6pa3oBa

HHH KYMYllHTHBHbiX w-Me30HOB: 

/ 19/ 
.I(nx KyMynxTHBHoro qucna X = 2,4I • 

C nOMOJ.UblO nponaHOBOH ny3blpbKOBOH Ka-

Mephl o npe,I(eneHLI xapaKTepHCTHKH KYMY nx

THBHOrO o6pa30BaHHH nHOHOB H npOTOHOB 

B 17- C -BJaHMO,I(eHCTBHHX npH HMnynLCe 

40 r3 B /c 1201. BbiHCHHllOCb, qTo npouecCbl 

KYMYllHTHBHOrO o6pa30BaHHH nHOHOB H npo

TOHOB npaKTHqeCKH He3aBHCHMbl ( TOllbKO 

B I2o/o C06biTHH HMeeTCH COBMeCTHOe o6-

pa30BaHHe KYMYllHTHBHbiX npOTOHOB H nHO

HOB), 0,I(HaKO ceqeHHH HX o6pa30BaHHH 

6nH3KH H paBHbi -I2 M6. Ilpu o6nyqeHHH 

nponaH OBOH KaMepbl H,I(paMH yrnepo,I(a c 

HMnynb COM 4,2 r3B/c/HyKITOH onpe,I(eneHO 

ceqeHH e B3aHMO,I(eHCTBHH BTOpHqHbiX $par

MeHTOB yrnepO,I(a C 3apH,I(OM 5 H 6 B npo

naHe 12 11. liLmo ycTaHOBneHo, qTo ceqeHHH 

B3aHMO,I(eHCTBHH 3THX $parMeHTOB Ha 

( I0±3 ) o/o 6onLUie O)I(H,I(aeMOH BenuqHHbi. 

3TOT p eJynbTaT nO,I(TBep)I(,I(aeT B03MO)I(H0e 

cyJ.UeC T BOBaHHe BOJ6y)I(,I(eHHbiX $parMeHTOB 

C aHOM anbHO 60nbiiiHM ceqeHHeM B3aHMO

,I(eHCTB HH H BpeMeHeM )I(H3HH r ~ IQ-lO C. 

Onpe,I(e neHbl HeKOTOpble xapaKTepHCTHKH 

npouecca MHO)I(eCTBeHHoro o6pa3oBaHHH y 
KBaHT OB, A- runepoHoB H K0 -Me30HOB B 

(d+ Ta)- H B (C+Ta)-BJaHMO,I(eii:cTBHHx npu 

HMnynh ce 4,2 r3B/c/HyKnOH 1221. B qacT

HOCTH, 6binO HaH,I(eHO, qTo Cpe,I(HHe MHO

)I(eCTBe HHOCTH y -KBaHTOB, A- H K0 -qacTHU 

npu nepexo,I(e OT (d+Ta)" K (C+ Ta)-B3aHMo

,I(eii:cTB HHM BOJpacTaiOT nponopuHoHanLHO 

Cpe,I(HeMy qHcny npOB3aHMO,I(eHCTBOBa~UIHX 

HyKnOH OB H,I(pa-cHapx,I(a. 

PA3BHTHE METO,IJ;HKH 3KCIIEPHMEHTA 

I. B na6opa TOPHH npo.I(On)l(anacb pa6oTa 

nO aBTOMa TH3aUHH 3KCnepHMeHTanbHbiX yc

TaHOBOK $H3HKH BbiCOKHX 3HeprHH, CTeH,I(OB 

,I(llH npoBe,I(eHHH HCCne,I(OBaHHH no YCKOpH

TenbHOH TeXHHKe, KpHOreHHbiX HCnbJTaHHH . 

.LJ;nx ycKopeHHH pa6oTbl cneuHanH3Hpo

BaHHbiX npoueccopOB B $HJHqecKHX yCTa

HOBKaX YHH$HUHPOBaH pH,I( CXeM npouecco

pOB . CoJ,I(aHo HecKonLKO THnoB 6blcTpo

,I(eii:cTBYIOIUHX 6nOKOB YMHO)I(eHHH, HCilOnb

JyeMbiX B anropHTMax oT6opa noneJHbiX 

C06biTHH / 23 / .IIpe,I(nO)I(eH HOBbiH 3KOHOMHbiH 

cnoco6 nocTpOeHHH 6biCTpO,I(eHCTBYIOIUHX 

ycTpOHCTB KOM6HHa TOpHOrO OT6opa no 

qHcny qacTHU, npoiiie,I(IIIHX qepe3 MHoroKa

HanbHbiH ,I(eTeKTOp JapH)I(eHHbiX qaCTHU / 24/ . 

Ha 6a3e anre6paHqecKoii TeopHH KO.I(HpOBa

HHH npe,I(llO)I(eH anropHTM ,I(llH nOCTpOeHHH 

Ma)I(OpHTapHbiX CXeM COBna,I(eHHH 6onee qeM 

Ha ISO BXO,I(OB. .LJ;nx 3KOHOMHH 6onLIIIHx 

HHTerpa nLHbiX ex eM H ynyqiiieHHH xapaKTe

pHCTHK annapaTypbl C03,I(aH ,I(HCKpHMHHaTOp 

TOqHOH BpeMeHHOH npHBH3KH ,I(llH nocne,I(yiO

J.Uero BpeMeHHoro aHanHJa B KOMnneKce 

c KOHB epTopoM BpeMx-aMnnHTy,I(a / 25/ . Yc

TaHoBne Ha CBH3b Me)I(,I(y OCHOBHbiMH napa

MeTpaM H KO.I(HPYIOIUHX ycTpOHCTB H napa

MeTpaM H napannenbHbiX IIIH$pa TOpOB, n~H

MeHHe M biX B rO,I(OCKOnHqecKHX CHCTeMaX ' 26 ~ 
3TO n0 3 BOnHeT C03,I(aBaTb KO,I(HPYIOIUHe ycT

pOHCTBa C 3a,I(aHHbiMH CBOHCTBaMH. 

2. C oJ,I(aHa 3neKTPOHHax annapa Typa 

H MaT o 6ecneqeHHe ,I(llH aBTOMaTH3aUHH o6-

pa60TKH H3MepeHHH napaMeTpOB CBepx

npOBO,I(HHKOB Ha 3BM 127 / .BBe,I(eHa B 3KC-
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nnya Ta.QHIO pa3pa6oTaHHaJI Ha OCHOBe 
MHKponpoueccopa MISKA CHCTeMa ,n;HarHo
CTHKH H ynpaaneHHJI 6onLIUHM renHeBLIM 
O)f(H)f(HTeneM BLICOKOH npOH3BO.IJ;HTenLHO
CTH / 28/ , ,lJ;nJI aBTOMaTH3a.QHH ynpaaneHHJI 
pa60TOH ycTaHOBKH B anepHO.IJ;H'IeCKOM pe
)f(HMe pa3pa6oTaHO _pa3BHTOe MaTeMa TH'Ie
CKOe o6ecne'leHHe, a 'IHCno H3Mepx eMLIX 
TO'IeK .n;oae.n;eHo .n;o 150. 

3. ,lJ;nJI nOBLIIUeHHJI 34xlJeKTHBHOC TH HC
nonL30BaHHJI 6a30BOH 3BM na6opa TOpHH 
C.IJ;aHLI B 3KCnnya Ta.QHIO HOBLie BepCHH one-

pa.QHOHHOH CHCTeMLI EC 3BM. ,D;nx aaTo
HOMHOH npoaepKH OThlCKaHHJI HeHCnpaBHO
CTeH H Hana,n;KH ycTpOHCTB BBO.n;a/BhlBO,n;a 
3BM C03,IJ;aH nporpaMMHLIH HMHTaTop KaHa
na e,n;HHOH CHCTeMLI 3BM 1291• B CBJI3H c 
3THM OTnana He06XO.IJ;HMOCTL HCnOnL30BaTL 
,n;nJI Hana,n;KH yCTpOHCTB Henocpe,n;CTBeHHO 
Ma'IUHHHoe apeMx 3BM. CoJ.n;aHa CHCTeMa 
.n;nx no.n;KnroqeHHJI K 6a3oaoii 3BM nro6Lix 
,n;pyrHX 3BM ( HMeiOI.QHX BLIXO.IJ; Ha MarH
CTpanL KAMAK ) H ceTH y.n;aneHHhlX Tep
MHHanoa 1301. 

COBEPillEHCTBOBAHHE ,[J;EMCTBYIOIUMX 
H PA3 PAEOTKA HOBhiX <I>M3MqECKMX 

IIPHEOPOB M YCTAHOBOK 

J... Ha ycKOPHTene nonyqeH / 31 / ycKo
peHHhlH ny'IOK Jl,n;ep H30TOna 22Ne, Y 3TOrO 
Jl,IJ;pa OTHOIUeHHe m / Z= 2,2, 'ITO Ha 10o/o 
6onLrne aHanorH'IHOH aenH'IHHhl .n;nx n pHMec
HLIX x.n;ep B , C , N , 0 . 3aKoH CBJI3H 
qacTOTLI ycKopxroi.Qero Hanpx)f(eHHJI c ae.n;y
I.QHM MarHHTHLIM noneM 6Lm no.n;o6pa H .n;nx 
pe3oHaHcHoro ycKopeHHJI x.n;ep c m/ Z =2,2. 
B npouecce ycKopeHHJI npaKTH'IeCKH ace 
Jl.IJ;pa npHMeCH C OTHOIUeHHeM m/ Z=2 fihiCTpO 
BLifiLinH H3 yCKOpeHHJI. qHCTLIM ny'IKOM 
Jl.IJ;ep 22Ne o6ny'leHhl dJH3H'IeCKHe ycTaHOBKH 
H Jl.IJ;epHaJI 4JoT03MynLCHJI. 

IJpoae.n;eHhl pacqeTLI H CMOHTHp OBaHO 
.n;ononHHTenLHoe o6opy.n;oaaHHe Ha Tpacce 
6hlcTporo BhlBo.n;a nyqKa H3 CHHxpodJaJo
TpoHa. PeJynLTaThl onpo6oaaHHJI noKaJanH 
yaenH'IeHHe HHTeHCHBHOCTH 6onee 'leM B 
10 pa3 131 1. 

,D;nx ynpaaneHHJI H KOHTponx pa6oTLI 
HCTO'IHHKa ,n;eiiTpOHOB "IJonHpHC" Ha ,IJ;e)f(HO 
JapeKoMeH.n;oaana ce6x CHCTeMa c aono
KOHHO-OnTH'IeCKHMH nHHHJIMH CBJI3H B yc
nOBHJIX HanpJI)f(eHHJI 700KB ( OTHOCHTenLHO 
3eMnH) H MOI.QHhiX pa,n;HO'IaCTOTHhlX no
neii / 32 / . B CHCTeMe HCnOnL3yiOTCJI MHOro
KaHanLHhie nHHHH CBJ13H c nonocoii npo
nycKaHHJI OT Hynx .n;o .n;ecHTH Mer arepu. 
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2. B na6opaTopHH pa3pa6oTaHhl caepx
npoao.n;xi.QHe MarHHTHhle CHCTeMLI, npe,n;
Ha3Ha'leHHLie ,IJ;nJI HaKonneHHJI OnLITa C03,n;a
HHJI CBepxnpOBO.IJ;JII.Qero yCKOpHTenJI, He
o6xo.n;HMoro .n;nx no.n;roTOBKH TeXHH'IeCKOro 
npoeKTa HyKnoTpoHa 133 1. Ha npHMepe H3 
Tpex nepHO.IJ;OB 3TOH MarHHTHOH CHCTeMhl 
( B Ka)f(,IJ;OM nepHO.IJ;e .IJ;Ba MarHHTa H .IJ;Be 
nHH3hl) onpe.n;eneHo noae.n;eHHe caepxnpo
ao.n;xi.Qeii MarHHTHOH CHCTeMhl·. KpoMe Mar
HHTOB H nHH3 B Ka)f(,IJ;OM nepHO.IJ;e CO,n;ep)f(HTCB 
CBepXBLICOKOBaKyyMHaJI KaMepa, renHeBLIH 
H a30THhiH KpHOCTaThl CO BCnOMOraTenLHhiM 

· o6opy.n;oaaHHeM. Caepxnpoao.n;xi.Qax o6MOTKa 
yno)f(eHa Ha )f(eneJHLm cep.n;e'IHHK MarHHTa 
c nonepe'IHhiM pa3MepoM 150xl40 MM 2 , 

pacc'IHTaHHLIH Ha MarHHTHOe none 2,3 T 
npH TOKe 2100 A. MarHHT oxna)f(,n;aeTcx 
nyTeM norpy)f(eHHJI B )f(H.IJ;KHH renHH. IlpH 
HCnLITaHHJIX MarHHTOB ,IJ;nJI HHX He noTpe6o
BanOCL npe,n;aapHTenLHOH TpeHHpOBKH, a ,n;nJI 
nHH3 KpHTH'IeCKHH TOK .IJ;OCTHran 100o/o-ii 
aenH'IHHLI nocne 5-6 nepexo.n;oa B HOpMam.
HOe COCTOJIHHe. ManLie pa3MepLI MarHHTHOH 
CHCTeMLI n03BOnHnH HCnOnL30Ba TL HefionL
IUHe KOnH'IeCTBa CBepxnpOBO.IJ;HHKa, 'ITO cy
I.QeCTBeHHO CHH3HnO CTOHMOCTL TaKOrO Mar
HHTa H yMeHLIUHnO BnHJIHHe px,n;a He)f(ena
TenLHhlX 34xtleKTOB. Pa3pa6oTaHHax KOHd!H
rypa.QHJI MarHHTOB H nHH3 o6ecne'IHna Bhi-



COKYIO nOBTOpHeMOCTh napaMeTpOB MarHHT • 

HhiX CHCTeM npH HX cepHHHOM H3rOTOBJieHHH. 

HaKonneHHLIH onLIT noKa3aJI nepcneKTHB

HOCTh H 3KOHOMHqHOCTh HCnOJih30BaHHH 

CBepxnpOBO,IUIII.\HX MarHHTOB C MarHHTHhiM 

noneM, 4JopMHpyeMhiM c noMOII.\hiO )l(eJie3a, 

B o6JiaCTH C03.!l;aHHH yCKOpHTeJieH Ha cpe.!l;HHe 

H 60JihUIHe :meprHH. 

~pyroe HanpaaneHHe, pa3BHBaeMoe B 

Jia6opaTOpHH, CBH3aHO C pa3pa60TKaMH Mar

HHTOB C )l(eJie3HhiM cep.neqHHKOM, HO OXJia)l(· 

.naeMbiX C nOMO~hiO 06MOTKH H3 Tpy6qaTOrO 

caepxnpoBOJJ:HHKa, no KOTopoB: UHPKYJIHpye·T 

)I(H.!l;KHH HJIH .!l;Byx4Ja3HhiH reJIHH 1341 (nap+ 

+ )I(HJJ:KOCTL) • IIonyqeHLI pe3yJILTaTLI, no

Ka3aBUIHe npHHUHnHaJILHYIO B03MO)I(HOCTh 

OXJia)l(.!l;eHHH MarHHTOB THna "OKOHHaH paMa" 

c o6MOTKOH H3 Tpy6qaToro caepxnpoao.n

HHKa C OXJia)l(.!l;eHHeM JJ:BYX4Ja3HhiM reJIHeM. 

IIpoae.neHhl TeopeTHqecKHe pacqeThl H 

3KCnepHMeHTaJibHO HJyqeHbl 3HepreTHqe • 

CKHe noTepH, B03HHKaiOIUHe B CBepxnpOBO.!l;JI· 

~HX MarHHTaX npH 3BaKyaUHH 3anaceHHOH 

3HeprHH / 351 .Hccne.noaaHo BJIHHHHe 3Hepre

THqecKHX noTepb Ha CTa6HJihHOCTh H CKO" 

pOCTh nepexo.na B HOpMaJibHOe COCTOHHHe 

o6MOTOK MarHHTOB. BhiHCHeHo, qTo npH 

onpe.neneHHhiX ycnoBHHX noTepH MoryT 34>

!l>eKTHBHO nepeBO.!l;HTh 06MOTKH MarHHTOB 

B HOpMaJibHOe COCTOHHHe B HaqaJie npouecca 

3BaKyaUHH. 

~JIH onpe.neneHHH napaMeTpoa MarHHT

Horo nOJIH CBepxnpOBO.!l;H~HX .!l;HnOJihHhiX 

MarHHTOB B "TenJIOM" pe)I(HMe yCOBepUieH· 

CTBOBaH CTeH.!l; H annapaTypa Ha JIHHHH C 

3BM
1 361

• ~JIH MarHHTOB C nOJIHMH nopH.!l;Ka 

0,03 T H JIHH3 c rpa.nHeHTOM 2,5T/Mo6ec

rreqeHo npoae.neHHe npeUH3HOHHLIX H3Mepe

HHH C OTHOCHTeJihHOH TOqHOCThiO JiyqUie 

10-4 no OCHOBHOH rapMOHHKe MarHHTHOrO 

rronH H 0,01 ° npH onpe.neneHHH ee 4>a3LI. 

~JIH 3JieKTpOnHTaHHH KpHoreHHhiX yeT· 

pOHCTB pa3pa60TaHbl H HCnhiTaHbl .!l;Be KOH· 

CTPYKUHH BhiCOKOBOJlhTHhiX MHOrOaMnepHhiX 

TOKOBBO.!l;OB B )I(H.!l;KHH reJIHH 
137 / . 06pa3Uhl 

TOKOBBO.!l;OB ycneUIHO Bbl.!l;ep)l(aJIH TOK .!1;0 

5,5 KA npH nocTOHHHOM HanpH)I(eHHH 80 

H 100 KB. 

Hccne.noaaHa TennonpoBOJJ:HOCTh cnna

BOB HH06HH- THTaH C 60JihUIHM CO.!l;ep)l(aHHeM 

KOMnOHeHT H pa3JIHqHblMH CTpyKTypHhiMH 

.ne4JeKTaMH B HHTepBaJie TeMnepaTyp OT 

4,2 .!1;0 30 ~3B/ .BbiHCHeHO, qTO HH3KHe Be

JIHqHHhl TennonpOBO.!l;HOCTH o6yCJIOBJieHbl 

MaJiblM 3HaqeHHeM 3JieKTpOHHOH KOMnOHeH· 

TLI Tennonpoao.nHOCTH, a xo.n Tennonpo

BOJJ:HOCTH B CBepxnpOBO.!l;H~eM COCTOHHHH 

3aBHCHT OT 4JoHOHHOH KOMnOHeHThl. 

Pa3pa6 a TbiBaeMbie B na6opaTopHH caepx

rrpoao,o;H~He MarHHTHbie CHCTeMbl rrpe,o;Ha3-

HaqeHbl ,D;JIH HaKOIIJieHHH OIIb!Ta C03,D;aHHH 

CBepxrrpOBO,D;H~ero YCKOpHTeJIH. Ha CHHM

Ke: T P H rreprro,o;a caepxrrpoao,o;H~eH Mar

HHTHOH CHC TeMbl C IIOJieM, ¢0 pMHpyeMb!M 

)J(eJie3oM . 
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HAYqHQ- IIPHKJIA,LJ;HhiE P AiiOThl 

1. )l;nH onepaTH~Horo HaKonneHH.JI H 
o6pa6oTKH ABYMepHoH peHTreHOBCKOH 
AHtpaKUHOHHOH KapTHHhl ynyqmeH peHTre
HOBCKHH AeTeKTop AP .D: -1 c MaKCHManLHhlM 
6hlCTpOAeHCTBHeM 250 000 C06LITHH B ce
KYHAY j gg f .llpH6op HCnonLJyeTC.JI B 6Hono

rHqecKHX HCCneAOBaHH.JIX, B qaCTHOCTH An.JI 
HJyqeHH.JI CTPYKTypw MOHOKPHCTannoB 
6enKa. 

2. HaquHa.JI c 1976 r. Ha KaHane MeA
neHHoro BLIBOAa CHHXpotaJOTpOHa npOBO
A.JITC.JI pa60TLI flO onpeAeneHHIO OTHOCHTenL
HOH 6uonoruqecKoH 3~eKTHBHOCTH Jap.JI
)I(eHHLIX qaCTHU H nerKHX .JIAep BLICOKOH 
3HeprHH / 40/ .)l;n.JI HCCneAOBaHH.JI rny6HHHOrO 

pacnpeAeneHH.JI nornoiUeHHOH AOJhl HJroToa
neHw taHTOMhl (TKaHe3KBHBaneHTHa.JI 
nnacTMacca) MenKHX na6opaTopHhlX )I(H
BOTHhlX. OnpeAeneHLI taJoawe H cneKTpanL
Hwe xapaKTepHCTHKH noneH paAHaUHOHHOrO 
B03AeHCTBH.JI Ha 6uonoruqecKue o6~eKThl. 

M3o6pa~eHHe KHCTH PYKH, nonyqeHHO e C nOMO~hiD peHTreHOBCKoro AeTeKTOpa Ha OCHOBe 

MHoronpOBonoqHOH KaMepbi. Pa3nHqHbie H306pa~eHHH Ha AHCITneHHOH CHCTeMe - pegynh

TaT ~6pa60TKH Ha 3BM no pa3nHqHWM KPHTepHHM, 

3KCIIJIY AT AQH.H CHHXP0ci>A30TPOHA 

YcKopuTenL pa6oTan: 
a) Ha 3KCnepHMeHTanLHLie uccrre~oaa

HH.JI no tHJHKe 3neMeHTapHbiX qaCTHU H 
tH3HKe pen.JITHBHCTCKHX HAep - 3156 q acOB 
C AOCTHrHyTOH HHTeHCHBHOCTbiO 4,0x 10 1 2 

YCKOpeHHbiX npOTOHOB, 1,0x10 12 yCKO-
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peHHLIX AeHTPOHOB, 5x10 10 ycKopeHHhlX 
HAep renHH, 1 ,Ox10 7 HAep yrnepoAa, 
1x10 4 HAep HeOHa-22 Ja OAHH UHKn YCKO
peHH.JI; 

6) Ha COBepmeHCTBOBaHHe CHCTeM 
ycKopuTen.JI - 398 qacoa. 
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nA60PATOPMR 
RAEPHbiX RP06nEM 

B 1982 rOAY HayqHo-uccrreAOBa rerrL
cKaH AeHTeiTbHOCTb na6oparopHH HAepHhlX 
npo6rreM pa3BHBarraCL B COOTBeTCTBHH C 
nrraHaMH B ABYX rrraBHbiX HanpaarreHHHX: 

- BLmorrHeHHe IUHpoKoil nporpaMMLI uc
CITeAOBaHHH B o6rraCTH tiJH3HKH BhlCOKHX 
:meprHH Ha 70- r 3B ycKOpHTerre B IlpOTBHHO . 

- 3aBepiUeHHe pa60T no peKOHCTPYKUHH 
CHHXPOUHKITOTpOHa B ycraHOBKY "<I>" H noA· 
rOTOBKa HOBbiX 3KCnepHMeHTaiTbHbiX ycra
HOBOK AITH HCCITeAOBaHHH B 06rraCTH Cp eAHHX 
3HeprHH. 

Ha6opa TOpBH yqacTBOBarra TaK)Ke B 
coaMecrHoM OHJIH- UEPH MIOOHHOM 3Kcne
pBMeHre NA -4. Pa3pa6aThlBarrucL HOBbie 
MeTOAbl B 3ITeKTpOHHaH annaparypa AITH 
HAepHo·tiJB3BqecKHX BCCITeAOBaHBH. Bhlnorr
HeHbl Ba)KHLie npHKITaAHLie pa60Tbl. Ha6opa
ropuH npHHBMarra yqacrue B pa6orax no 
C03AaHHIO ycKopurerrLHO·HaKonurerrLHoro 
I<oMnrreJ<ca (YHK) • 

IIpai<ruqeci<B ace pa6orhl BhlnorrHHITBCL 
npu ai<THBHOM corpyAHBqecrae c HayqHLIMB 
ueHrpaMB crpaH·yqacrHHU OHJIH. 

.. HAYqHQ-HCCllE~OBATEllhCKHEPABOThl 

HCCHE,D;OB AHHE 
KBAPKOBOH CTPYK TYPhl 

H B3AHMO,D;EHC TBHH 
3HEMEHTAPHhlX q A CTHU 

1. B coaMeCTHOM c H<l>B3 3Kcnep uMeH
re AJIKC- CHr MA AerarrLHO uccrreAoBaH 
o6Hapy)KeHHLIH B 1981 r. npouecc ynpyroro 
pacceHHHH tiJOTOHOB Ha T7 ·Me30HaX , TaK 
Ha3biBaeMbiH I<OMnTOH· 3~ei<T Ha TT.- M e30He. 
HccrreAOBaHHe cneKrpa )KeCTI<Hx y -I<BaHTOB 
noKa3arro, qro rr -Me3oH B npouecce y npyro
ro pacceHHHH HCnbiTbiBaeT AetiJopMaUHIO, qro 
CBHAeTeiTbCTByeT 0 ero COCTaBHOH,I<BapJ<O· 
Boil crpyKType ( puc. 1 ). BnepBLie H3MepeHa 
tiJYHAaMeHTaiTLHaH I<OHCTaHTa, xapaKTepu-
3YIOIUaH AetiJopMaUHIO rr ·Me30Ha B 3ITei<Tpo
MarHHTHOM none - ero norrHpH3yeMO CTL/ l / : 

a = (6,8±1 ,4) · 10-43M 3, 
T7 

H3MepeHHaH aerruquHa cymecraeHHa AITH 
npoaepKH pa3rruqHhlX reoperuqeci<HX MOAe
rreil, onucLIBaiOIUHX I<Bapi<OBYIO crp yKTYPY 
nHoHa . B qacTHOCTH, conocraarreHHe 3TOH 
aerruquHLI c reoperuqecKHMH npeACI<a3a
HHHMH yi<a3biBaeT Ha He06XOAHMOCTb yqera 

32 

npu pacqere norrHpH3yeMOCTH npHHUHna I<H
parrLHOH CHMMeTpHH. HrHopupoaaHHe 3Toro 
npHHUHna npHBOAHT I< pe3I<OMY npOTHBOpe
quiO C 3I<CnepHMeHTOM. ( KuparrLHaH I<Bap· 
I<OBaH reopHH Aaer arr- 5· LO •

43 
eM 

3 
, 6e3 

yqera I<HpaiTbHOCTH - 0,24• 10 -43 CM 3 ), 
YcraHoarreHo TaJ<)Ke, qro HaHBHLie "co

craBHhle" I<Bapi<OBhle MOAeiTH, B I<OTOpbiX 
AerraeTCH nonhlTI<a OnHCaHHH TT- Me 30Ha 
I<ai< "MeiUI<a" c pa3MepaMH nopHAI<a paAHy
ca nHOHa, B I<OTOpOM 3aKrriOqeHLI COCTaB
ITHIOIUBe I<BapKH, He COOTBeTCTBYIOT OnbiTY. 
IlpeACI<a3biBaeMoe B Tai<HX MOAeiTHX 3Haqe
HHe norrHpH3yeMOCTH a -14-10- 43 CM 3 cy-

77 
mecTBeHHO 60ITbiUe 3I<CnepHMeHTaiTbHOrO. 
Ilo HeKoropLIM reoperuqeci<HM pacqeraM 
3TY BerruquHy MO)KHO CBeCTH I< 3KCnepHMeH
TaiTbHOH TOITbi<O npH yqere TOrO o6CTOH
TeiTbCTBa, qro B nOITHpH3yeMOCTb, nOMHMO 

~ 
B coBMeCTHOM c H~B3 (ITpoTBHHo) 3Kcne-
PHMeHTe ARKC-CHrMA o6Hapy~eHo HBrreHHe 
ITOITHPH3yeMOCTH n-Me30Ha B 3ITeKTPOMar
HHTHOM none H BnepBhle H3MepeHa ~yHga
MeHTBITbHaH CTPYKTypHaH KOHCTBHTB rro
ITHpH3yeMOCTH nHOHa. 



h1c. I. a) Pacnpe,o;erreHHe co6biTHH N 
TIHOHHOrO KOMTITOH-3~eKTa TIO nepeMeH

HOH w=Ey/E0 -3HeprHH y-KBaHTa Ey,,o;erreH

HOH Ha 3HeprHID na,o;aiD~ero n-MesoHa E 0 • 

flpepbiBHCTaH J1HHHH - 3<lJ<lJeKTHBHOCTb pe-

rHcTpa~HH E KOMTITOH-3<lJ<lJeKTa 

MOCTH OT W (npaBaH lliKarra); 

da da 
HHe R = ((};) exp / ( dw) theor 

B 3aBHCH-

6) OTHorue-

H3MepeHHOrO 

pacnpe,o;erreHHH K TeopeTHqecKH BbJqHcrreH

HOMY B npe,o;norro~eHHH, qTo norrrrpHsye

MOCTb paBHa HyrriD. CnrromHaH JJHHHH HrrrriD

CTPHpyeT pe3yJ1bTaT annpOKCHMa~HH 3KC

nepHMeHTaJ1bHbiX p;aHHbiX TeopeTHqeCKHM 

pacnpe,o;erreHHeM c norrrrpH3yeMOCThiD, paB

HOH 6' 8. I 0 -43 
CM 

3
• 

COCTaBJUIIOUUfX KBapKOB, BHOCHT 60J1biiiOH 

BKJia,IJ; "MOpCKHe" KBapKH, BKJia,IJ; KOTOpbiX 

HMeeT oTpHua TeJILHhiH 3HaK I 2/ . 
TT -Me30H - BTOpaH IIOCJie IIpOTOHa qac

THUa, ,!I;JIH KOTOpOH H3MepeHa TIOJ1HpH3ye

MOCTb. 3TO OKa3aJIOCb B03MO)I(HbiM 6Jiaro

,IJ;apH peaJIH3aUHH B orrLITe ARKC -CHrMA 
HOBOrO MeTO,IJ;a HCCJie,IJ;OBaHHH yrrpyroro pac

CeHHHH HeCTa6HJ1bHbiX 'laCTHU Ha cPOTOHaX. 

3TOT MeTO,!I; MO)I(eT 6hiTb HCIIOJ1b30BaH H B 

,IJ;aJibHeHIIIeM, B TOM 'IHCJie IIpH 6orree BbiCO

KHX 3HeprHHX, 'I eM ceprryXOBCKHe, H He 

TOJILKO ,IJ;JIH TT-, HO H ,IJ;JIH K-Me3oHOB. 
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2. HHTepeCHbie peJynbTaThi 6biJIH no
ny'leHhi B JKcnepaMeHTe JIJIII OHJIH
Hci>B3-Hci>B3 TrY "IlonxpHMeTp-Ilp o3a". 
06uapy)f(eHa JaMeTaax nonxpaJauux B pe
aKUHH rr-p ~ ryn npB BMnynbce nHOHOB 
40 rJB/c (puc. 2). B BHTepaane nepe-

2 ,naHHhiX BMnynhCOB 0,5 :S: t ~ 0,1 ( rJB/c) 
cpe.nuee 3Ha'leaue nonxpu3aUHH < p > = 
= -0,24.±0,08 / 3/ . 3TOT pe3yJibTaT Haxo
,IJ;BTCH B npOTHBOpe'IBB C CyiD;eCTBYJOIUBMH 
TeopeTB'IeCKBMH Mo,nenHMB. B npoiiinoM 
ro.ny B JKcnepaMeHTe "IIpoJa" npu uccne
,IJ;OBaHHH nonHpB3aUHB B ,npyroii: p eaKUHH 
nepe3apx.nxu rr-p ~ rr 0 n TaK)f(e 6hmH 
nony'leHhi aeO)f(H,naHHhie .nnx TeopeTHKOB 
pe3yJihTaThl. TaKHM o6pa30M, B COBOKyn
HOCTH pe3yJihTaThl nocne,IJ;HHX JKCnepHMeH
TOB no nporpaMMe "IIonxpHMeTp- IIpoJa" 
CTHMYJIHpyJOT pa3BHTHe HOBhiX TeopeTH'Ie
CKHX H,neii:. 

B uacTOHIUee apeMH .nnx ycTaHOBKH 
"IIonxpaMeTp-IIpo3a" B JIJIII OHJIH coJ,na
Ha uoaax 6onhiiiax ( .nnuua 40 CM) nonx
puJo:sauuax MHIIIeHh c "JaMopo)f(eauoii: " no
nxpHJauueii:. 

3. B paMKax JKcnepHMeHTa MHC npo
.non)f(anacb o6pa6oTxa ,naHHhiX no .nucl>pax-

PHc. 2, ITonHpH3aUHH P(t) B p eaKUHH 
TI-p + nn npH 40 f3B/c B 3aBHCHMOCTH 
OT KBaApaTa t nepeAaHHOrO HYKllOHY HM
TIYllbCa. CnnoniHaH H npepbiBHCTaH n HHHH -
TeopeTH'IeCKHe npeACKa3aHHH, OCHOBaHHhle 
Ha MOAenH nonrocoB PeA~e. 

.,, f 
90 " I I 

I I 
Tt.-p -'ln I ! 

60~ 
I 

I 
I 

I 
I 

30~ I 
I 

- 30 

-60 

-90 
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UHOHHOH ,IJ;HCCOUHaUHH nHOHOB Ha H,npax 
B TpexnaoHHhie CHCTeMhi. Ilpoae.neu auanH3 
napn;HaJibHbiX aMnJIHTY.IJ; 1 + S , 0- S H o- p 
B KOMnneKCHOH JHepreTH'IeCKOH nJIOCKOCTH 
B o6naCTH Mace TpexnHOHHOH CHCTeMbl 0,8-
1,4 rJB C nOMOJUblO MeTo,na na,ne-annpo
KCHMaUHH. 

B peJynhTa Te ycTaHoaneHhi cTa6HnhHhie 
nonroca B Hll)f(Heii: JHepreTH'Iecxoii: nony
nnocKOCTH B napuuanhHhiX BOJIHaX l + S(Al
Me30H) H 0 -s (rr '-Me30H). IlOJIO)f(eHHe 
B IIIHPHHa Al-pe3oaauca mAl= (1255.± 
.±23) MJB H 1 AI = (292.±40) MJB. )l;nx 
rr '-Me30HOB Haii:,neuo mrr' = (1208.±20MJB 
H r17, = (336±46) MJB. IIapaMeTpbl pe-
30HaHCOB XOPOIIIO cornacyJOTCH C napaMeT
paMH, nony'leHHhiMH pauee npu ,npyroM cno
co6e o6pa6oTKH. TaKHM o6pa30M, noxaJaua 
BbiCOKaH Ha,IJ;e)f(HOCTb c,nenaHHhiX paHee 
BbiBO,IJ;OB 0 CyiD;eCTBOBaHHH yKa3aHHbiX Bhiiiie 
peJouaucoa I 41. 

4. B coaMecTHOM JxcnepnMeaTe JIJIII
JIHcl> ua HMnynbcHoM peaxTope HEP- 2 
nonyqeuo JKcnepHMeHTanbaoe .noxaJaTenh
CTBO OTCYTCTBHH "cTaH,napTHOro" aKCHOHa -
'laCTHUhl, npe,nCKa3hlBaeMOH B HeKOTOphlX 
COBpeMeHHbiX BapaaHTaX e,nHHOH TeOpHH 
B3aHMO,IJ;eHCTBHH. )l;aHHhie JTOrO OnbiTa 
nonyqunu IIIHpoxuii: Me)f(,nyuapo,nahiH peJo
uauc H HMeJOT 6onhiiioe Juaqeuue .nnx .nanh
ueii:IIIero pa3BHTHH axTyanbaoro Hanpaane
HHH TeOpHH JJieMeHTapHbiX 'laCTHU / 5/. 

5. B onhiTax c 11--MeJoHaMH, ocTaaaa
nuaaJOIUHMHCH B ra3006pa3HOH CMeCH BO,IJ;O
po,na, renux H xceuoua ( .naaneuue ao.nopo,na 
OKOJIO 20 aTM, KOHUeHTpaD;HH renHH H KCe
HOHa OTHOCHTeJihHO BO,D;OpO,na COCTaBJIHJIH 
COOTBeTCTBeHHO 0,05 72 H -10-4 ) , o6aa-

. py)f(eH nepexaaT MJOOHOB c Pfl-aToMoB, ua
xo.nHIUHXCH B OCHOBHOM COCTOHHHH, Ha aTOM 
renux H H3Mepeua cxopocTh nepexaaTa: 
,\H e = (3,6±1,0).107 c-l 3TOTpe-
3ynhTaT xopoiiio cornacyeTcx c pac'leTaMH, 
Y'IHThiBaJOIUHMH HOBhiH Me30MOJieKynHpHbiH 
MexaHH3M nepe3apx.nxu p 11 -aToMoB ua x.n
pax renux. HJMepeHa TaK)f(e JaBHCHMOCTh 
aepoHTHOCTH o6pa3oaauux p 11 -aToMa a oc
HOBHOM COCTOHHHH OT KOHUeHTpaD;HH renHH; 
auanu3 H conocTaaneuue ee c cooTBeTcT-
BYJOIUHMH ,naHHhiMH .nnx rr-Me30HOB yxa3bi
aaroT Ha CYI.QeCTBOBaHHe nepexaa Ta MJOOHOB 
a c aoJ6y)f(,neaabiX ypoaueii: aTOMOB p 11 , 
npuqeM 6onee HHTeHCHBHOro, 'leM B cnyqae 
prr -aTOMOB ( KOHCTaHTa nepexaaTa A 11 

= 3,8±0,3 npoTHB A 17 = 1 ,84.±0,09) / 61. 



6. IIpoaHaJIH3HpoBaHhi 3KcnepHMeHThi no 

H3MepeHHJO 3HeprHH CBH3H ,IJ;eiirpoHa E 0 B 

peaKIJ;HH 3aXBa Ta TenJIOBhiX HeHTpOHOB BO

,D;OpO,D;OM B npe,D;llOJIO)I(eHHH ( 411,8- l98Hg) = 
= 411 ,8044±0,0011 K3B. IlOKa3aHO, 'ITO 

npH HCllOJih30BaHHH 06IIJ;eH CHCTeMhi HOp

MaJieii 3HeprHH Ony6JIHKOBaHHhie ,IJ;aHHhie 

corJiacyrorcH Me)I(,IJ;Y co6oii. IlpoBe,IJ;eHa Ho

BaH cepHH 3KCnepHMeHTOB C llOMOIIJ;hiO 

Ge(Li)-,IJ;eTeKropa ( 100 eM'!). Pe3yJihTa

TOM HOBhiX H paHee BhlllOJIHeHHhiX H3Mepe

HHii BeJIH'IHHhi E 0 cJie,IJ;yer C'IHTa Th 3Ha'le

HHe E 0 = 2224,563±0,009 K3B. 

Cpe,D;HeB3BerneHHoe 3Ha'leHHe ony6JIHKO

BaHHhiX 3KCnepHMeHTaJihHhiX ,IJ;aHHhiX paBHO: 

Eo = 2224,568±0,008 K3B. 

C HCllOJih30BaHHeM 3TOrO 3Ha'leHHJI 6o

Jiee 'leM B ,IJ;Ba pa3a YJIY'IIIIeHa OTHOCHTeJih-

HaJI norpeiiiHOCTh H3MepeHHJI 

poHa. Yro'IHeHHoe 3Ha'leHHe 

poHa: 

n- 1 = (8664,902±0,013). 10-
6 

MaCChi HeHT

MaCChi HeHT-

/ 7 I a.e. M. • 

TaKHM o6pa30M, ,II;OCTHrHyTaJI OTHOCH

TeJihHaJI norpeiiiHOCTh onpe,IJ;eJieHHH MaCChl 

HeiirpoHa B a.e.M. paBHa 0,015 ppm, pe

KOMeH,IJ;OBaHHaH )l(e B /8/ BeJIH'IHHa MaCChi 

HMeer norpeiiiHOCTh 0,037 ppm. 

CIIEKT P OCKOIIMJI 

ATOMHhiX JI.[(EP, 

Y .[(AJIEH HhiX OT IIOJIOChl 

{3-CTAiiMJihHOCTM 

1. H a OCHOBe pa3pa6oTaHHOH MeTO,IJ;HKH 

npeD;H3HOHHhiX H3MepeHHH rpaHH'IHhiX 3Hep

rHH CllJIOIIIHhiX ll03HTpOHHhiX cneKTpOB, 

H3MepeHHhlX C HCllOJih30BaHHeM ,IJ;eTeKTOpa 

H3 CBe p X'IHCTOrO repMaHHJI, H 3Ha'leHHH 

3HeprHii a -qacTHU B n;enoqKax a-pacna,IJ;OB 

llOJiy'leHhi BeJIH'IHHhi MaCe OKOJIO 40 "y,IJ;a

JieHHhiX " HYKJIH,IJ;OB B ,IJ;Hana3oHe MaccOBhiX 

'IHCeJI A B o6JiaCTH 150-:-180. 
Bnep Bhle 3KcnepHMeHTaJihHO onpe,D;eJie

Ha rpaHHIJ;a npOTOHHOH yCTOH'IHBOCTH HyK

JIH,IJ;OB/9 / (puc. 3). 
JI,IJ;e THcPHKaiJ;HJI llOJIO)I(eHHJI rpaHHIJ;hi 

nporoHHoii ycroii'IHBOCTH npoBe,IJ;eHa Ha 

OCHOBaHHH aHaJIH3a BeJIH'IHH Mace HYKJIH,IJ;OB 

H BhiJIBlleHHJI CJiyqaeB, KOr,IJ;a 3HeprHH CBJI3H 

B paMKax nporpaMMbi 5ICHAIIII-HPHC Ha yc

KOPHTeJi e nllil<l> AH CCCP BnepBhie 3Kc

nepHMeH T aiTbHO onpe,IJ;eJieHa rpaHH~a npo

TOHHOH Y CTOH'IHBOCTH HYKJIHAOB, 

35 



r -

ao ' ' z " ...... 
' " 

75 ' 000 
" OO• 

0 

00 OO• 
'l...ooo oo 
o'\• 

0 0 
• oo• 

...... . 

~ 
' 0 0000'"' 

0 ...... 0 • 

~~ 00000~000• ,. OOO• "f 
. <:>- 0000000• ... ~ 

0 0000• ~ 
• 70 

t 
~o ooo';;:ooo• 
~00• ~ 

- 00000000• ~? 
•uuuo·o.o • '\. o 

65 

=*
e . .!-t>OOOO~ ~ 

•• •bu~ ~ 
•-'--• eo ~ CS'o lt'6'ti'b 0.. ,,~0 N 60 

75 80 85 90 95 100 105 110 115 

PHc. 3. .QHarpaMMa He:HTpoHop;eclJHUHTHbiX HYKJIH,IJ;OB. 

KOTOpb!X onpep;eneHbi B 3KCnepHMeHTe 5ICHAIITI-HPHC, 

BeCTHbl H3 JIHTepaTypb!, • - CTa6HJihHbJe HYKJIH,IJ;bi, 

06qsHaqeHHH: • - HYKJIH,IJ;bi, MaCCbi 

0 - HYKJIH,IJ;bl, MaCCbl KOTOpb!X H3-

* - H,IJ;eHTHcPH:QHpOBaHHbJe npOTOHHbie 

H3JiyqaTeJIH, * - llpOTOHHbJe H3Jiyqa TeJIH, Ha:Hp;eHHbJe ITO pa3HOCTHM MaCe HaqaJihHOrO H 
KOHeqHoro COCTOHHHH. 

"BHeiiiHero" npOTOHa CTaHOBHTCH OTpH:Qa

TeJILHOH. ~0 HaCTOH~ero BpeMeHH TaKOH 

aHaiTH3 He MOr 6LITL CAenaH H3- 3a OTCYT

CTBHH 3KCnepHMeHTaJILHLIX AaHHLIX 0 MaC

cax HAep a6nH3H rpaHH:QLI npoTOHHOH yc

TOHqHBOCTH. 

IloKa3aHo, qTo no Mepe npH6n H:>KeHHH 

K rpaHH:Qe npOTOHHOH YCTOHqHBOCTH napHaH 

3HeprHH npOTOHOB /1 p B03pacTae T H y 

HYKITHAOB B6JIH3H rpaHH:QLI 3HaqeHHH ee 

B pxAe cnyqaea Ha - 50o/o npeBLIIIIa eT ae

JIHqHHY /1p B o6naCTH 6eTa-cTa6 HITLHLIX 

HAep. 0TMeqeHa perynxpHOCTL B noBeAeHHH • 

3HaqeHHH /1 p AITH BCeX HCCJieAOBaHHLIX cny

qaeB. 

2. IJpoBeAeHLI HCCJieAOBaHHH CITeKTpOB 

y-nyqeu, 3JieKTpOHOB BHyTpeHHeH KOHBep

CHH, (y-y)- H (e-y)-coanaAeHHH npH pacnaAe 
l64 Yb. B 3KcnepHMeHTax HcnonL30Ba

nHCL raMMa-cneKTpoMeTpLI c Ge(Li) - H 

Si ( L i) - AeTeKTopaMH, 6eTa- cneKTporpa«P H 

ycTaHOBKa, C03AaHHax Ha 6a3e 6e3:>Kene3-

Horo 6eTa-cneKTpOMeTpa C TOpOHAaiTLHLIM 

MarHHTHLIM ITOITeM. 06Hapy:>KeHO 37 y- ne

pexoAOB npH pacnaAe 164 Yb , AITH 25 H3 

HHX onpeAeneHLI MYJILTHnOITLHOCTH. IlpeA
naraeTCH cxeMa pacnaAa 164Yb ... I64J'm , 

BKmoqalOI:QaH B ce6x 17 B036y:>KAeHHLIX ypoa

Heu 
164 

Tm , 16 H3 KOTOPLIX BBeAeHLI 
BnepBLie 1101 • 

liHO<I>H3HKA, <I>H3HKA KOH~EHCHPOBAHHLIX CPE,U 
H TIPHKJIA~HhiE HCCJIE,UOBAHHJI 

1. HccneAoBaHo anHHHHe OAHHOqHoro 

HMITYITLCa MarHHTHOrO nOJIH Tpeyr OITLHOH 

cPOPMLI Ha 3JieKTpHqecKylO aKTHBHOCTL HeH
pOHOB MonniDcKa Limnaea stagnalis • 06-

Hapy:>KeHa 3aBHCHMOCTL peaK:QHH HeHpOHa 

OT CKOpOCTH H3MeHeHHH MarHHTHOr O no-

36 

nx/1 1/ (puc. 4). 34>4>eKTHBHLie 3HaqeHHH 

CKOpOCTeH cPPOHTOB HMnynLCa HaXOAHTCX 

a AHana3oHe oT 1 AO 100 3/c. Iloporoaax 

aMniTHTYAa HMnynLca MarHHTHOrO nonx AITH 

6onLIIIHHCTBa HeHpOHOB pacnono:>KeHa Me:>KAY 

1 H 10 3. IlpH yaenHqeHHH aMniTHTYALI 



llllllllllllllllllllllllllllllllllliiiJ I IIIII 

PHc.4. BnHHHHe Ha 3neKTPH'IecKyw aK

THBHOCTb HeHpOHa O~HHO'IHOrO HMnynbCa 

(A) H cepHH (B) MarHHTHoro nonH c aMn

nHTY~OH I 3. CKopocTb HapacTaHHH no

nH- 0,1 3/c, CKopocTb cna~a I 3/c. 

MarHHTHOrO nonB .IJ,O 100 3 34J4leKTHBHOCTb 

B03.IJ,eHCTBHB Cy~eCTBeHHO He B03paCTana. 

l·iJy'leHa TaK:>Ke B03MO:>KHOCTb CYMMHpO

BaHHB BO BpeMeHH B03.IJ,eHCTBHB ManMX no 

BenH'IHHe HMnynbCOB MarHHTHOrO nonB C 

aMnnHTY.IJ.OH 1 3 Ha 3neKTpH'IeCKYIO aKTHB

HOCTb HeHpOHOB MOnniOCKa Limnaea stag 

nalis • 0.IJ.HHO'IHbiH HMnynLc He Bbi3MBan 

HJMeHeHHB aKTHBHOCTH HeupoHoa. HJMeHe

HHB npOHCXO.IJ,HnH npH B03.IJ,eHCTBHH 5-8 HM

nynbCOB. PeaKUHB HeHpOHOB HOCHna nopo

rOBbiH xapaKTep B 3aBHCHMOCTH OT 'IHCna 

HMnynbCOB, 'ITO CBH.IJ,eTenbCTByeT 0 Heo6-

PHc.S. BnHHHHe Ha 3neKTPH'IecKyw a K

T HBHOCTb HeHpOHa cepHH HMITynbCOB Mar

HHTHOrO nonH c aMnnHTY~OH I 3(A)H o~H
HO'IHoro HMnynbca nona c aMnnHTY~OH 

10 3 (B). CKopocTb HapacTaHHH nonH-

0,1 3/c, cKopoCTb cna~a- I 3/c. 

XO.IJ,HMO CTH 

BHB .IJ,O 

(puc. 5 ). 

HaKonneHHB 3HeprHH B03.IJ,eHCT

onpe.IJ,eneHHOH aenH'IHHM 1 121 

2. M eTO.IJ.OM npeueccHH cnHHaBMarHHT

HOM non e Hccne.IJ,oBaHa TeMnepaTypHaJI Ja

BHCHMO CTb OCTaTO'IHOH nonJipH3aUHH ~ 

Me30HOB B Me30aTOMe KHCnOpO.IJ,a, o6pa-

3yiO~eMCJI a V 2 0 3 , H o6Hapy:>KeH ee 

cKa'IOK npH TeMnepaType HeenJI. Hau.IJ,eHa 
+ 

TaK:>Ke p emi.KCaUHJI CnHHa ~ - - Me30HOB B 

v 2 0 / 13 / (puc. 6). 

PHc. 6. OcTaTO'IHaH nonHPH3aQHH a/ac 

OTpHQaT enbHbiX Me30HOB B Me30aTOMe 

KHCnopo~a Vz03 B saBHCHMOCTH OT TeM

nepaTyp hl. CKa'IOK OTBe'laeT <PasoBOMY 

nepexo~y npH TeMnepaType HeenH. 
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3. IJp oaHanH3HpOBaHa B03MO:>KHOCTb HC

nonbJOBa HHJI .IJ,nJI HaKonneHHJI .IJ,aneKHX 

TpaHcnny TOHHeBbiX 3neMeHTOB HeHTpOHHOrO 

reHepaT o pa Ha OCHOBe yCKOpHTenJI .IJ,eHTpO

HOB. IloKa3aHa nepcneKTHBHOCTb HCnOnb30-

BaHHJI y CKOpHTeneH .IJ,eHTpOHOB C 3HeprHeH 

100 M3B H Bbiiiie .IJ.nJI HaKonneHHJI .IJ,aneKHX 

TpaHcnny TOHHeBMX 3neMeHTOB. IlpH MO~

HOCTH n y'IKa 10 MBT TaKHe ycTaHOBKH 

MOryT y cneiiiHO KOHKYPHPOBaTb C peaKTO

paMH. Ha 6aJe .IJ,eHTpOHHoro UHKnoTpoHa 

MO:>KHO opraHH30Ba Tb TaK:>Ke KpynHOMaC

IIITafiHOe npOH3BO.IJ,CTBO .IJ,OypaHOBbiX pa.IJ,HO

HyKnH.IJ,OB , B TOM 'IHCne He06XO.IJ.HMbiX .IJ,nJI 

Me.IJ,HK0-6HonorH'IeCKHX npHMeHeHHH: HO.IJ,a-

123, fipo Ma-77, TynHJI-167, CTpOHUHJI-82, 

py6H.IJ,HJI - 83 H .IJ,p / 14 / . 
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C03,nAHHE KPYIIHhiX 
3KCIIE PHMEHTAnhHhiX YCTAHOBOK. 

ME TO,nH"liECKHE HCCnE,nOBAHHJI 

1. CoBMecTHo c OHMY, on u CH30 

OH.HH BLmonHeH 6oJILIIIoii KOMIIJieKc pa6oT 

no C03,IJ.aHHIO KpynHeiiiiieii: yCTaHOBK H ,IJ.JIJI 

HCCJie,IJ.oBaHHH no <iJH3HKe Heii:TpHHO H a YCKO

pHTeJie 76 r3B - "Heii:TpHHHOrO,IJ.eTeK TOpa" 

OH.HH- H<I> B 3. 

3aBepiiieHLI H3rOTOBJieHHe, C60pKa H HC

nLITaHHJI BCeX 18 MO,IJ.yJieH KOJILI.{eBOrO Mar

HHTa MIOOHHOrO cneKTpOMeTpa. llpoB e,IJ.eHLI 

H3MepeHHJI pacnpe,IJ.eJieHHJI MarHHTHOH HH

.IJ.YKUHH B J<a)I(,IJ.OM MO,IJ.yJie, ,IJ.OCTHrHyT LI npo

eKTHbie napaMeTpLI. H3rOTOBJieHo 25 Mo.ny

neii: ( H3 40 npOeKTHLIX) paMHOrO M arHH

Ta MarHHTHOH 060JIOqKH C 06MOTKaM H B03-

6y)I(,IJ.eHHH. 

llpo,IJ.OJI)I(aJiaCL pa3pa60TKa <iJHJHq eCKOH 

nporpaMMLI HCCJie,IJ.OBaHHH Ha HeHTp HHHOM 

,IJ.eTeKTOpe. 

B 1982 r. 3aBepiiieH UHKJI pa6 oT no 

HJyqeHHIO KBapK-rJIIOOHHOH CTpyi<Typ LI ap;

pOHOB. Haii:.neHLI <PYHKUHH pacnpe.ne neHHJI 

KBapKOB H rniOOHOB BHYTPH HYKJIOH OB H 

nu01i oB, y.noBJieTBOPJIIOII.{HX KX)l;- ypaB HeHH

JIM KaK B rnaBHOM norapu<lJMuqecKOM npu-

6JIH)I(eHHH, Tal< H B CJie,IJ.yiOII.{e M nopJI ,IJ.J<e no 

KX)l; -KOHCTaHTe CBJI3H as ( 0 2 
). c noM OII.{LIO 

Haii:,IJ.eHHLIX <iJyHKI.{HH pacnpe,IJ.eJieHHJI n poBe

,IJ.eH aHaJIH3 3KCnepHMeHTaJILHLIX ,IJ.aHHLIX no 

rny6oKoHeynpyroMy pacceJIHHIO C11 , y, e)

nenTOHOB Ha HYKJIOHax H JI,IJ.pax, pac c eJIHHIO 
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nOJIJipH30BaHHLIX JienTOHOB Ha nOJIJipH30-

BaHHLIX npOTOHaX H onpep;eJieHHIO aKCHaJIL

HLIX <iJopM<iJaKTOpOB HYKJIOHa. llOKa3aHO, qTo 

npH TeopeTHqeCI<OM aHaJIH3e 3KCnepHMeH

TaJILHLIX ,IJ.aHHLIX Ba)l(eH yqeT BKJia,IJ.a rJIIOO

HOB, cne.nyiOII.{ero nopJI,IJ.Ka no KX)l; -KoHcTaH

Te CBJI3H a 
8 

( 0 2
) , TBHCTOBLIX nonpaBOK, 

CTPYKTYPLI JI,IJ.pa H noporoBoro J<iJ<iJeKTa 

BKJIJOqeHHJI TJI)I(eJILIX KBapKOB ( C H b ) . 
fioKa3aHO, qTo npH OnHCaHHH ,IJ.aHHLIX no 

pacceJIHHIO nOJIJipH30BaHHLIX JienTOHOB Ha 

nOJIJIPH30BaHHOH MHIIIeHH Heo6XO,IJ.HMO npu

HHMaTL BO BHHMaHHe pa3HOe pacnpe,IJ.eJieHHe 

U - H d -KBapKOB no HMnyJILCaM BHYTPH 

HYKJIOHa. B paMKax peJIJITHBHCTCKoii ocuun

mnopHoii MO,IJ.eJIH yp;aJIOCL nonyqHTL HM

nyJILCHLie pacnpep;eJieHHJI KBapKOB H rJIIOO

HOB B HYKJIOHaX, npHrO,IJ.HLie ,IJ.JIJI OnHCaHHJI 

B 06JiaCTH oqeHL- MaJILIX 3HaqeHHH CKeHJIHH

roBoii nepeMeHHoii: X < 0, 1. TaKHM o6pa30M, 

noJIHOCTLIO peiiieHa 3ap;aqa onpe.neneHHJI 

CTpyKTYPHLIX <iJyHKI.{HH ,IJ.JIJI ynpyroro H He

ynpyroro pacceJIHHJI nenTOHOB ( e, 11 , y) Ha 
a.npoHax l 15-17 I . 

MoHTruK H HCIIbiTaHHe o6opyp;oBaHH.H ycTa

HOBKH "He:HTpHHHbiH p;eTeKTOp 11 B 3KCIIe

pHMeHTaJibHOM sane ceprryxoBcKoro ycKo

PHTeJIH. 



Ca3AaHa H ycnemHo npolliJia c TeHAOBbie 

HCllbiT8HH.fl YCT8HOBK8 C JKHAKOTpHTHeBOH 

MHilleHbW Afl.H H3MepeHH.fl CKOpOCTH o6pa-

30B8HH.fl Me30MOITeKyrr. 

2. IIpo.n;on)l(aeTcH nporpaMMa uccne.n;o

BaHHH MIO" Ka TaJIH3a peaKUHH H,II;epHoro CHH

Te3a H30Tonoa ao.n;opo.n;a. Ba)I(HLIM pa3.n;e

JIOM JTHX HCCJie,II;OBaHHH HBJIHeTCH H3y'leHHe 

Me3oaTOMHLIX H Me30MOJieKyJIHpHLIX npo

n;eCCOB B CMeCH H30TODOB BO,II;Opo,n;a C 

6onLUIOH KOHUeHTpan;HeH TpHTHH. 0HO BKniO" 

qaeT a ce6H KaK Hau6onee aa)I(HLie H3Mepe

HHH CKOpOCTeH o6pa30BaHHH pt~-, dt~- H 

t t~ "MOJieKyn B o6naCTH HH3KHX TeMnepa

Typ, a TaK)I(e CKOpOCTeH H,II;epHOrO CHHTe3a 

B JTHX MOJieKynax. 

OcHOBHLIM y3nOM HOBOH JKcnepuMeH

TanLHOH ycTaHOBKH "TpHTOH", npe,n;Ha3Ha· 

'leHHOH ,II;JIH yKa3aHHLIX HCCJie,II;OBaHHH, HB· 

JIJieTCJI )I(H,II;KOTpHTHeBaH MHDieHL H CHCTeMa 

ee ra3oo6ecne'leHHH. HcnonL30BaHue TpH

THH B 60JILUIHX KOJIH'IeCTBaX Tpe6yeT TI.Ua" 

TeJILHO npo,n;yMaHHOH KOHCTPYKUHH MHUieHH 

H MeTO,II;HKH npoae,n;eHHH JKCnepHMeHTOB. 

B 1982 r. 3aaepUieHo co3,n;aHue )I(H,II;KO

TpHTHeBOH MHUieHH ,II;JIH JTHX 3KCnepHMeH· 

TOB/18 / (puc. 7). 0Ha HMeeT cne.n;yro

IUHe napa MeTpLI: pa60'IHH 06'LeM MHUieHH-

34 cM 3 ; .n;onycTHMaH aKTHBHOCTb- 8.105 Ku 

(JTO o 6ecnequaaeT onTHManLHoe ape-

MH 3K CD03HUHH Ha ITY'IKe H H3Mepe" 

HHe x a paKTepHCTHK Me30MOJieKynHpHbiX 

npouecco a c Heo6xo,n;HMOH TO'IHOCTLIO ) ; 

OXJia)I(,II;e HHe MHUieHH npOH3BO,II;HTCH )I(H,II;KHM 

BO,II;OpO,II;OM; pa60'IHH ,II;Hana30H TeMnepaTyp 

cocTaBnH eT 20-30 K. IIo.n;o6HaH MHUieHb 

co3.n;aHa anepBLie a MHpoaoB: npaKTHKe. 

PHc.7. CxeMaTHqecKHH qepTe~ ~HAKOTpH

THeBoH MHilleHH AIT.fl HCCITeAOBaHH.fl Me3o

aTOMHbiX H Me30MOITeKyiT.HpHbiX npoQeCCOB • 

I - MHme Hb, 2 - KOHAeHcaQHOHHaH Tpy6-

Ka, 3 - 38ITHBH8.fl ropiTOBHHa, 4 - 3KpaH 

H3 ITOITHPOB8HHOH MeAH, 5 - TeiTITOBOH 

3KpaH H3 MHOrOCITOHHOrO MeTaiTITH3Hpo

B8HHOrO IT8BC8Ha, 6, 7 CHJib~OHHhle 

BeHTHITH , 8 - Tpy6Ka AIT.fl ITPOAYBKH MH

meHH BOAOPOAOM HITH rerrHeM, BK - BaKy

YMHbiH KO~yx, EO - 6arrrracTHbiH o6'beM, 

IlK - np e AoxpaHHTeiTbHbiH KrranaH, MB -
o6pa3QOBbiH MaHoBaKyyMMeTp, KYY KoH

AeHcaQHOHHbiH yKa3aTerrb ypoBHH. 
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3. CoaMeCTHO c UeHTpoM JI,IJ;epHOH 

crreKTpOCKOITHH H Macc-crreKTpOMeTpHH B 

Opce (<l>paH.QHJI) coJ.IJ;aH 3JieKTpocTaTH1.fe

CKHH 6eTa- crreKTpOMeTp, COCTOJIIUHH H3 

ccl>epHl.feCKOrO 3aMe.IJ;JIHTeJIJI H .IJ;BOHHOrO .QH

JIHH.IJ;PHl.feCKOrO JepKaJia. CrreKTpoMeT p rron

HOCTLIO aBTOMaTH3HpOBaH Ha OCHOBe 6no
KOB H MHKpo- 3BM B cTaH.D;apTe K A MAK. 

llonyl.feHHoe Ha 3KcrrepHMeHTe HaHJiyqrnee 

3HepreTH1.fecKoe paJperneHHe crreKTPOMeTpa 

COCTaBJIJieT 9 3B .IJ;JIJI 3HeprHH 11,5 K3B 

( co6cTBeHHaJI rnHpHHa JIHHHH - 5 3 B ). Ta

KHM o6pa30M, crreKTpoMeTp o6na.IJ;aeT pe

KOp.D;HbiMH B HaCTOJII.Qee BpeMJI napaM e TpaMH 

B 06JiaCTH 3HeyrHH OT 0,5 .IJ;O 50 KHJI0-

3JieKTpOHBOJibT 19 / . 

4. Bae.IJ;eHa a cTpoB: HOBaJI 34>4>eKT HBHaJI 

arrrrapaTypa Ha MHCCHHr- Mace- crreKTp oMeT

pe "rHrrepoH" / 20, 2 1/ . Ha ycTaHOBK e .IJ;o

CTHrHyTLI BbiCOKHe TO'IHOCTH H3MepeHHJI 

MO.IJ;yJieH HMITYJibCOB H yrJIOB BbiJieTa l.faCTHU, 

o6ecrre1.fHBlliHe B03MO)I(HOCTb Ha,IJ;e)I(HOrO Bbl-

,IJ;eJieHHJI 6HHapHoro rrpo.u;ecca rr + P ~ K+~~ 
B crreKTpe He.IJ;OCTaiOIUHX Mace H K + Ha6nro

.IJ;aeTCJI ITHK ~+-rHrrepOHa C ITOJIYlliHpHHOH 

He 6onee 55 M3B. 

3aaeprnaeTCJI H3MepeHHe .IJ;Hcl><l>epeH.u;H

aJILHbiX cel.feHHH yKa3aHHoro rrpo.u;ecca .IJ;JIJI 

I tl ::; 0,6 cr3B/c)
2 

rrpH 12 r3B H H3-

MepeHHe llOJIJipH3a.QHH ~+-rHrrepoHa. 

5. Pa3pa6oTaH H HCITLITaH MeTO.IJ;Jia3ep

HOH perHcTpa.u;HH TpeKoB B caMornyHTHpyro

I.QeB: CTpHMepHOH KaMepe C ITOBbillieHHbiM 

,IJ;aBJieHHeM, ll03BOJIJIIOI.QeH .IJ;OCTHra Tb JIOKa

JIH3a.QHH TpeKOB C TO'IHOCTblO .IJ;O ,IJ;eCJITKOB 

MHKpOH / 2 2 / . 

IlpeiJ;H3HOHHbiH 3JieKTpOCTaTHtleCKHH 6eTa

crreKTpoMeTp, rrpep;Ha3Ha1.feHHbiH AJUI HC

CJiep;OBaHHH 3JieKTPOHHb!X crreKTpOB Ma

JibiX 3HeprHH: c peKopp;HbiM 3HepreTHtJ:e

CKHM pa3perueHHeM, 

PEKOHCTPYKQHJI CHHXPOQHKJIOTPOHA 

3aaeprnaeTCJI peKOHCTPYKUHJI CHHXpo -

UHKJIOTpOHa B ycTaHOBKY "<I>". 3aK OH1.feHO 

cl>opMHPOBaHHe OCHOBHOrO MarHHTHOr O ITOJIJI 

( BKJIIOl.faJI rapMOHHKH H rrorrepe"'HYIO K OMITO

HeHTy) • BLmonHeHLI MarHHTHLie H3 M epeHHJI 

ITOJIJI 3JieMeHTOB CHCTeMbl BbiBO.IJ;a ITY'!Ka, 

rronyl.feHo y.IJ;OBJie T aopHTeJILHoe corn acoaa

HHe C pacl.feTaMH H pe3yJILTaTaMH M O.IJ;eJIH· 

poaaHHJI. 
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3aaeprneHa c6opKa y3JIOB BLICOKotJ:ac

TOTHOH CHCTeMLI: BapHaTopa tJ:aCTOTbi, ,IJ;y

aHTa, rrpoMe)l(yTO'IHOH KaMepbl H OCyi.QeCT 

BJieH HX MOHTa)l( Ha pa6o1.feM MeCTe . llpo

Be,IJ;eHbl CTeH,IJ;OBbie HCllbiTaHHJI aapHaTopa 

l.faCTOTbl. 

J13rOTOBJieHbl ITHKarr- 3JieKTpO.D;bl H pa3-

pa6oTaHa arrrrapaTypa .IJ;JIJI H3MepeHHJI rrapa

MeTpoa ITYl.fKa rrpH rryCKO- HaJia.IJ;Ol.fHbiX pa-



6oTax yci<opHTenH. BbmonHeH MOHTa)l( nep
aoil oqepe,I\H aBTOMaTHqeCI<OH CHCTeMbl yn
paaneHHJI Bai<yyMHOH CHCTeMOH H HOHHbiM 
HCTOqHHI<OM. 

llpoH3BeAeHa HanaAI<a acex yJnoa aa
I<YYMHOH CHCTeMbl H OTI<aqi<a Bcero YCI<OpH
TerrJI a c6ope: yci<opHTerrhHOH, npoMe)l(yToq
uoil H BapHaTOpHOH I<aMep C DOITHbiM I<OMn
nei<TOM BHyTpeHHHX Y3ITOB. 

3aBepmaeTCH pei<OHCTpyi<~HH CHHXpO~HI<no
TpoHa B CHnbHOTQqHblli cila3oTpOH,Ha CHHM
I<e: MOHTruK BapHaTopa qaCTOTbJ, 
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nA60PATOPMR 
RJJ.EPHbiX PEAK~MM 

B 1982 ro.n;y OCHOBHbie yCHJIH.H KOJIJieK

THBa Jia6opa TOpHH 6biJIH CKOHIJ,eHTpHpOBa Hbl 

Ha npOBe,IJ;eHHH ~H3HqecKHX 3KCnepHMeHT OB 

Ha Y -400, pa6oTaX no CHHTe3y HOBbiX 

TpaHC~epMHeBhlX 3JieMeHTOB H nOHCKaX 

CBepXT.H*eJihlX 3JieMeHTOB B npupo.n;e, Ha 

H3yqeHHH MeXaHH3Ma .H,D;epHbiX peaKIJ,HH. 

bOJibiiiOe BHHMaHHe y,IJ;eJI.HJIOCb pa3BHTHIO 

npHKJia,IJ;HbiX HCCJie,IJ;OBaHHH. 

Ha Y -400 nonyqeHbi nyqKH HOHOB 
48, 50Ti , 52 ,54 Cr , 56 , 58 Fe c HHTeHCHBHo-

CTbiO ,!1;0 10
13 

qaCTHIJ, B CeKyH,IJ;Y, npOBe,IJ;eH 

IJ,HKJI 3KCnepHMeHTOB no CHHTe3y 109 3Jie

MeHTa B peaKIJ,HH 
209 Bi + 58 

Fe. BhlnonHeH 

6oJibiiiOH o6'beM pa6oT no co3.n;aHHIO nepao

oqepe.n;HbiX ycTaHOBOK ,IJ;JI.H Y -400: BACH

JIHChl, )];3MAC, MC-A. 3anyiiJ,eH cneKTpo

MeTpuqecKHH na3ep c nepecTpauaaeMon 

qacTOTOH, .HBJI.HIOIIJ,HHC.H OCHOBHOH qaCTbiO 

ycTaHOBKH KCH, BBe.n;eHa B .n;eiicTBHe uc

nbiTaTeJibHa.H MaiiiHHa HHCTPOH - ocHoB

Hoii y3eJI ycTaHOBKH PHIIC. 

... HAYqHQ-HCCllE~OBATEllhCKHEPAEOThl 

CHHTE3 H HCCJIE.D;OBAHHE 

CBOHCTB H30TOIIOB 

TPAHCYPAHOBhiX 3JIEMEHT OB 

1. 3KcnepHMeHTaJibHO ycTaHOBJieHO , qTO 

HeqeTHbie H30TOnbi C Z ~ 104 BnJIOTb ,!1;0 

Z =107 HCnbiTbiBaiOT rJiaBHbiM o6pa30M 

a -pacna.n;, HeCMOTp.H Ha TO, qTo OHH o 6na

,IJ;aiOT oqeHb 6oJibiiioii aenuquHoii Z 
2 I A 

(.n;n.H 262107 Z2
/ A=44). 3To yKa3bm aeT 

Ha HaJIHqHe y HeqeTHbiX .H,IJ;ep OTHOCHTeJibHO 

BhlCOKOrO 6apbepa ,IJ;eJieHH.H, qTo HaXO,!J;HT 

o6'b.HCHeHHe B paMKax TeopeTuqecKux n p eJI.

cTaaneHHH 0 3HaquTeJibHOM BKJia)I.e CTp yK

TypHbiX 3~~eKTOB npH 60JibiiiHX )I.e~OpMa
IJ,H.HX. 

qpe3BbJqaiiHO HHTepeCHbiM C 3TOH Toq

KH 3peHH.H npe,D;CTaBJI.HeTC.H npO)I.BH*e HHe 

B CTOpOHy 6onee T.H*eJibiX 3JieMeHTOB. 

B TeqeHHe 1982 ro.n;a B JI.HP OH.HH 

npOBO)I.HJIHCb OnhlThl no CHHTe3y 3JieMeHTa 

109 B .H.n;epHoii peaKIJ,HH 200Bi (58 Fe, In ) 26~09. 
3Ta peaKIJ,H.H npHBJieKaTeJibHa onpe.n;en eH

HbiMH npeHMyiiJ,eCTBaMH, 06JierqaJOIIJ,HMH 

H,IJ;eHTH~HKaiJ,HIO HOBOrO 3JieMeHTa. 

Ecnu .H.n;po 266 109 ucnbiTbiBaeT a - pac

na)I. (Ta < T s f ) , TO )I.oqepHHM npo)I.y:KTOM 
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6y.n;eT H3BeCTHbiH H30TOn 262107, CXeMa 

pacna.n;a KOToporo H3yqeHa B )J;apMIIITa.n;Te. 

IJOMe*yToqHhlM npO)I.yKTOM B IJ,enoqKe 

pacna)I.OB ,IJ;OJI:>KeH 6biTb, B qaCTHOCTH, 246Cf 
(Ea = 6,75 M3B, T y, = 36 q,), KOTOpbiH 

MO)KeT 6biTb Bbi,IJ;eJieH H H,IJ;eHTH~HIJ,HpOBaH 

MeTO,IJ;aMH KJiaccuqecKOH pa,D;HOXHMHH C 

oqeHb BhlCOKOH CTeneHbiO oqHCTKH (,!1;0 10 10) 

OT BCeX no6oqHbiX npo,D;yKTOB peaKIJ,HH. 

06Jtapy*eHHe 246 Cf B 3THX OnbiTaX 

ne3BOJIHJIO 6hl OTBeTHTb Ha BOnpoc, C KaKOU 

BepO.HTHOCTbiO o6pa3yeTC.H 266 109 , H yc

TaHOBHTb ero THn pacna)I.a. C )I.pyrOH CTO

pOHbl, ecJIH Ta > T 51 , TO H30Ton 
262

107 H 

BCe .n;oqepHHe npo.n;yKTbl 6y.n;yT OTCYTCTBO

BaTb H MO*eT Ha6JIIO)I.aTbC.H JIHIIIb CnOHTaH

HOe )I.eJieHHe c T sf )J.JI.H 266109. 
H, HaKoHeiJ,, B03MO*eH npoMe*yToqHbiH 

cnyqail, KOr)I.a Ta - T 5 r.IIPH 3TOM B 3Kcne

puMeHTe MO)f(HO Ha6JIIO,IJ;a Tb o6a THna pac

na.n;a. 

OnbiTbi npoao.n;HJIHCb Ha BHyTpeHHeM 

nyqKe HOHOB S8Fe, YCKOpeHHbiX Ha H30-

XPOHHOM IJ,HKJIOTpOHe Y- 400. 

IlOCKOJibKy npe,D;eJibHbie B03MO*HOCTH 

3KcnepHMeHTa onpe.n;eJI.HIOTC.H CTOHKOCTbiO 

MHIIIeHH, pa3pa6oTaHa cneuuaJibHa.H ycTa-



HOBKa e TennOHOeHTeneM H3 ~H~KOrO Me· 

Tanna ~JI11 OTBO~a Tenna OT MHWeHH. 

MuweHL npe~eTaamma eo6oR TOHKo

eTeHHLIR IJ;liiTHH~p ~HaMeTpOM 15 eM, Ha 

60KOBYW noaepXHOeTL KOTOporo HaHoeune11 

erroR Bi TOITIIJ;HHOR 2 Mr / eM 
2 

• HenLITaHH11 

MHWeHH no~ ny'IKaMH HOHOB 40 Ar H 
56

Fe 

IIOKa3aJIH, 'ITO B Tel.J:eHHe ~JIHTeJILHOrO eeaH· 

ea o6ny'leHH11 OHa BLI~ep~HBaeT HHTeHeHB· 

HOeTL ~0 2 ·10 
13 

e • 1 6e3 BH~HMOrO Ha

pyweHH11 Bi - eno11. CKopoeTL apaiiJ;eHH11 

MHWeHH MOrna ~OeTHraTL 6000 o6/MHH. 

ily'IOK HOHOB nona~an no KaeaTeJILHOR Ha 

MHWeHL, aTOMLI OT~al.J:H B~aHHORreoMeTpHH 

TopM03HnHeL a Bi -enoe. BoKpyr MHWeHH, 

HeKnro'la11 30HY o6ny'leHH11, paenonarane11 

TpeKOBLIR ~eTeKTOp OeKOJIKOB ~eneHH11. 

HerrLITaHH11 MeTo~a H~eHTHll!HKau;HH HO:

aoro HYKITH~a H yeTaHOBKH B u;enOM 6LIITH 

npoBe~eHLI B 3KenepHMeHTaX no eHHTe3y 
253 105 H 262107 e HOHaMH SOTi H 54Cr 
Ha Bi -MHWeHH. 

lloene o6ny'leHH11 Bi- erroR paeTaop11ne11 

e u;enLro H3Bne'leHH11 
246 Cf. 

B nepBOM OnLITe e HOHaMH 
50Ti 3ape

rHeTpHpOBaHO 392 eo6LITH11 enOHTaHHOrO 

~eneHH11 H 90 a·qaeTHU: 246 Cf. 3~eK
THBHOeTL a-eneKTpOMeTpa eoeTaBn11na 

2,5 eTepa~HaH OT 4 TT • XHMHl.J:eeKHR BLIXO~ 
246 Cf on~e~en11ne11 no MOHHTOPHOR aK-

THBHoeTH 
49 Cf H eoeTaan11n -7 5o/o. 

ITogroTOBKa MHmeHH, cnoco6HOH Bb~ep~aTb 
TennoBbie Harpy3KH 6onee I KBT, K oqe
pegHOMY 3KCnepHMeHTY IIO CHHTe3y 109-ro 
3JieMeHTa. 

AHaJIOrH'IHa11 npou;e~ypa HeiiOJIL30Ba

naC L npH o6ny'leHHH 2093i HOHaMH 54Cr , 

r~e a peaKU:HH ( 
54Cr, In) o6pa3yeTe11 

262
107. 

Jape rHCTpHpOBaHO 15 OeKOJIKOB ~eneHH11 

H 8 a·l.J:aCTHU: 
246Cf, 

25810-c yqeTOM aeTBeR a- pacna~a 5 H 
26 2107 ou;eHeHLI Cel.J:eHH11 o6pa30BaHH11 3THX 

H30T OnOB, paBHLie eOOTBeTCTBeHHO 

8·1 0 - 34 CM 2 H - 10-
34 

CM
2 

'ITO 

Haxo~HTC11 B xopoweM cornacHH c ~aHHLIMH, 

paHe e nony'leHHLIMH B ,lJ;y6He H ,lJ;apMWTa~

Te. 

B nocne~HeR cepHH OnLITOB npoae~eHO 

4 o6nyqeHH11 
209 Bi + 58 

Fe e HHTerpanLHLIM 

nOT OKOM HOHOB 3 • 10 lS . Bxo~Ha11 3HeprH11 

HOH B 
58 

Fe BLI6paHa paBHOR 5,5 M3B/HyK

JIOH. 

· 3KCnepHMeHTe 3aperHCTpHpOBaHO 

TOJIL KO 5 C06LITHR CnOHTaHHOrO ~eneHH11, 

H He Ha6nro~anoeL HH o~Horo aKTa pacna

~a 246 cr. 
3 TH ~aHHLie n03BOJI11WT yCTaHOBHTL 

aepxHroro rpaHHU:Y cel.J:eHH11 o6pa3oBaHH11 

H30TOnOB 3JieMeHTa 109 B peaKIJ;H11X ( 
58

Fe, 

1 +2 n ), KOTOpa11 ~ml CnOHTaHHO ~en11IIJ;HXC11 
H30TOnOB C T 5 r > 3 MC COCTaBn11eT 

2 .1 0 • 36 cM
2 

B cnyqae a-pacna~a 
266

109 3Ta rpaHHu;a COCTaBn11eT 

6 ·10.
36 CM~ 

. 
2 . B na6opa TOPHH pa3BHBaroTC11 cnoco-

6LI 3 K CnpeeCHOrO pa3~eneHH11 HOBLIX 3Jie

MeHTOB H H3yl.J:eHH11 HX XHMHl.J:eCKHX CBORCTB 

B BO~HLIX paCTBOpax. llpo~yKTLI 11~epHLIX 

peaKIJ;HR, BLineTaroiiJ;He 3a Cl.J:eT OT~al.J:H H3 

OTHOCHTeJILHO TOHKOR MHWeHH, o6nyqaeMOR 

T11~enLIMH HOHaMH, TOpMO 311TC11 B ra3e 

( a3oT), co~ep~aiiJ;eM a3po3onL KC E HnH 

~~ace c pa3MepaMH qacTHu; nop11~Ka 

0,1 MKM H KOHIJ;eHTpau;HeR l.J:aCTHU: 

"' 10 
6 

CM-
3 

. ATOMLI OT~al.J:H a~cop6Hpy-
WTC11 H a noaepxHOCTH qacTH'IeK H 6naro~ap11 

BLICOKOR yCTOR'IHBOCTH a3p030JI11 MOryT 

TpaHCn OpTHpOBaTLC11 Ha paCCT011HHe B He· 

eKOJILK O ~eC11TKOB MeTpOB B XHMHl.J:eCKYW 

na6opa TopHro. 3~ecL a3po3onL H3BJieKaeTC11 

B BO~HLIR paCTBOp, KOTOpLIR no~aeTC11 Ha 

HOH006 MeHHYW HJIH 3KCTpaKIJ;HOHHYW KOJIOH

KY. 0 Ha cny~HT ~JI11 OT ~eneHH11 nOCTOpOHHHX 

3neMeH TOB. H3yl.J:aeMLIR 3neMeHT, Hao6opoT, 

npOXO~HT 'lepe3 KOJIOHKY H Ha ee BLIXO~e no

~aeTe 11 K ~eTeKTopaM H3ny'leHH11. Bee 3TH 

npou;e e CLI OCyiiJ;eCTBJ111WTC11 HenpepLIBHO, 

'ITO y B eJIH'IHBaeT Ha~e~HOCTL llJyHKIJ;HOHH· 

pOBaHH 11 annapaTypLI H MaKCHMaJILHYW 34J-

4JeKTHB HOeTL ~eTeKTHpOBaHH11 CHHTe3Hpo

BaHHLIX aTOMOB. ,lJ;OCTHrHyTO 6LICTpO~eRCT

BHe Ha ypoaHe ~ec11TKOB ceKyH~, 'ITO no-
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3BOflHflO Ha6mo~aTL HOBLie H30TOnLI ra4lHHX 

H TaHTana ( ma6A. 1). 

Ta6nH~a 

T1/2' c E ' K3B y 

165Hf 110 180 

164Hf 170 122; 154 

165Ta 35 94; 163 

164Ta 20 211 

3KCnepHMeHTaflLHaX MeTO~HKa MO)I(eT 

6LITL HCnOflL30BaHa ~nX Hly'leHHX XHMH'Ie

CKHX CBOHCTB Kyp'laTOBHX H HHflLC60pH X, 

KOTOpLie XBflXIOTCX aHanoraMH raci>HH X H 

TaHTaJia COOTBeTCTBeHHO / 1-3 /. 

llOHCK 

CBEPXTRXEHhlX3HEMEHTOB 

1. fipO~OJI)I(eHLI pa60TLI no H3BJie'leHHIO 

H KOHUeHTpHpOBaHHIO HeH3BeCTHOrO cno H

TaHHO ~nxmerocx HYKJIH~a Hl reoTepMaJIL

HLIX pacconos nonyocTposa qeneKeH ( IOr o

BocTO'IHLiii Kacnuii ) 141. 
HcnoJIL3osanucL MeTo~LI cop6uuu Ha 

HOHHTaX H BOJIOKHHCTLIX COp6eHTaX, ~po6-

HOH KpHcTannulauuu, cooca~eHHX u u e

MeHTauuu Ha aJIIOMHHHH. fiOJiy'leHLI K OH

UeHTpaTLI TX)I(enLIX MeTannos. Hl o6'Le Ma 

paccona 10 M 3 y~anocL nony'IHTL o6pa 3-

ULI Be COM OKOJIO 100 r, CO~ep)l(a{UHe px~ 

BOlMO)I(HLix aHanoros CT3 ( csuHeu, U HHK, 

Ka~MHH, TaJIJIHH) B KOJIH'IeCTBaX, 3KBH

BaJieHTHLIX CO~ep)l(aHHIO HX BO BCeM HCXO~

HOM pace one 15-71. 

2. llpo~OJI)I(aJIOCL uccne~osaHue re o no

rH'IeCKHX o6pa3UOB C UeJILIO nOHCKa 06'LeK

TOB, o6orameHHLIX runoTeTH'IeCKHM cse px

TX)I(eJILIM JJieMeHTOM no cpaBHeHHIO C se

IUeCTBOM KaMeHHLIX MeTeOpHTOB, B KO

TOPOM paHee 6Lm o6Hapy)l(eH npupo~

HLIH CnOHTaHHO ~eJIXIUHHCX HYKJiil~/8-9 /. 
lionee 100 o6pa3uos npoaHaJIH3Hpos aHo 

C nOMOIULIO HeiiTpOHHOrO ~eTeKTOpa, 

perHCTPHPYIOIUero CnOHTaHHOe ~eJieHHe 

no C06LITHXM MHO)I(eCTBeHHOH 3MHCCHH 

HeiiTpOHOB B HH3KOci>OHOBOH Jia6opaTOPHH 

HRP OHRH ( TOJIIUHHa 3aiUHTLI OT K oc

MH'IeCKOrO cl>oHa - 7 M 6eTOHa ) . 

Bse~eHa ~ononHHTeJILHax aKTHBHax lam ina 

44 

PHc.1. CxeMa HeHTPOHHoro geTeKTopa c 
3a~TOH, 1 - o6pa3e~,2 - 3He-cqeT'IHKH 
(56 mT.), 3 - 3aMegnHTeJib H3 oprcTeK
na, 4 - KagMHH, 5 - rpaHyJIHPOBaHHbll 
llOJ1H3THJleH, 6 - nnaCTH'IeCKHe C~HHTHJI

JlHTOphl, 7 - 6eTOH, 

H3 nnaCTH'IeCKHX CUHHTHJIJIXTOpOB H nac

CHBHaX nOJIH3THJieHOBaX H Ka~MHeBaX 3aiUH

Ta. Ha puc. 1 noKa3aHa cxeMa laiUHTLI ~e

TeKTopa. llpH nOJIHOH 3aiUHTe ~eTeKTOpa 

C'leT o~HHO'IHLIX HMnynLcos c 56 3 He- c'leT

'IHKOB, OKpy)l(aJOIUHX 'IYBCTBHTeJILHLIH 06'LeM 

B 10 JIHTpOB, COCTaBHJI 80 OTC'IeTOB B 'laC, 

npH 3TOM cl>oH MHO)I(eCTBeHHLIX HeHTpOHHbiX 

C06biTHH COCTaBHJI O~HO C06LITHe B ~eHb. 

TaKoii cl>oH ~onycKaeT o6Hapy)l(eHHe ucKo

Moro CT3 npu KOHUeHTpauuu 6onee 10 - 1 3 

rpaMM Ha rpaMM, O~HaKO B Hly'leHHLIX o6-

pa3UaX CT3 ~nx yKalaHHOii KOHUeHTpauuu 

06Hapy)l(eHLI He 6LIJIH. 

4. fipO~OJI)I(aJIHCL llOHCKH TpeKOB CBepx

TR)I(eflLIX X~ep B OJIHBHHaX H3 MeTeOpHTOB 

MapLxnaxTH H Hrn CTeiiWH. B o6'LeMe 

3 CM 3 OJIHBHHOB, npOCMOTpeHHLIX B 1982 
ro~y, Haii~eHo 220 TpeKoB x~ep rpynnLI 

TOpHX- ypaHa H O~HH TpeK C aHOMaJILHO 

6onLwoii ~JIHHOH ( B 1,5 pa3a 6onLwe,'leM 

~JIHHa TpeKos x~ep Th - U) . Eme o~HH 
aHOMaJILHO npOTJI)I(eHHLIH TpeK 06Hapy)l(eH 

npH npOCMOTpe OJIHBHHOB, nepe~aHHLIX 

H 3 .D. y6HLI s li enrpa~ / 1 0 I. 

5. fipose~eHLI 3KCOepHMeHTLI no nOHCKy 

CnOHTaHHO ~eJIXIUHXCX CBepXTX)I(eJILIX X~ep, 

o6pa3YIOIUHxcx s peaKuuu 238u + 48 Ti , s 

~Hana30He JHeprHH HOHOB Ti OT 260 ~0 
300 MJB H B HHTepsaJie BpeMeH )I(H3HH OT 

10- 9 ~0 10- 3 C. MeTO~HKa OCHOBaHa Ha 



H3MepeHHH BpeMeHH nponeTa H~ep OT~aqH 

OT MHIIIeHH ~0 MOMeHTa HX CnOHTaHHOrO 

~eneHHH H perHCTpa:QHH OCKOllKOB C nOMOI:QbiO 

~HJneKTpuqecKHx ~eTeKTopoa. B JTHX onLI

Tax CnOHTaHHO ~ellHI:QHeCH H30Mepb1 HCKlliO

qanHCb KHHeMa THKOH peaK:QHH H noporOBbiMH 

CBOHCTBaMH ~eTeKTOpOB (JHeprHH OCKon 

KOB, 06pa3y10I:QHXCH npH ~elleHHH H30Mepa, 

6hlna He~OCTaToqua ~llH o6pa30BaHHH Tpe

KOB B ~eTeKTOpe) . He 06Hapy)l(eHbl OCKOll

KH ~eneHHH BnllOTb ~0 ceqeHHH 10 - 34 CM 2 . 

H3YqEHHE MEXAHH3MA 

B3AHMO,ll;EHCTBHR 

CJIO)I(HbiX R,ll;EP 

1. IIpo~on)l(allHCb JKcnepuMeHTbi no 

HJyqeHHIO MeXaHH3Ma BbllleTa BbiCOKOJHep

reTHqecKHX qaCTHU H H~ep B peaKUHHX C 

TH)I(ellbiMH HOHaMH npH JHeprHHX E i ::; 

::; 10 MJB/HyKnoH. HJyqeHbi cneKTpanbHbie 

yrnOBbie pacnpe~eneHHH H30TOnOB BO~Opo-

,......, 
c. 
u 

D:l 
(I) 

~ 
'-... 

, 
10 

~ 10-· 
'-" 
w 
'C 
~ 10-S 

~ 
N 

'C 

10-· 

r-···· 

75 

~a, r ellHH, llHTHH, 6epHllllHH, a TaK)I(e HeHT

pOH a B ~Hana3oHe yrnoa 0 ° - 165 ° . H3-

Mepe HHH npOBO~HllHCb C nOMOI:QbiO MarHHT

HOr cneKTporpa4Ja MCII -144. qyBCTBH

Tenb HOCTb no ceqeHHIO JKCnepHMeHTOB 6bl" 

na H e xy)l(e 10- 33 cM 2/MJB•cp (eM. 

pUC. 2 H 3 ). IlOKa3aHO, qTO B HJyqaeMbiX 

peaK:QHHX C HOHaMH 22 Ne H 
40Ar C OTHO

CHTellbHO 60llbiiiOH BepOHTHOCTbiO o6pa3y

IOTC K BbiCOKOJHepreTHqecKHe nerKHe 3apH

)l(eHH bie qacTHUbi H H~pa c JHeprueii, 6nH3-

KOH K MaKCHManbHO B03MO)I(HOH ~nH ~aHHOH 

peaK:QHH, COOTBeTCTBYIOI:QeH KHHeTHqecKOMY 

npe~eny, onpe~enHeMoMy 3aKoHaMH coxpa

HeHHH JHeprHH. TaKHM o6pa3oM, J4>4>eKT 

o6pa 3 0BaHHH BhlCOKOJHepreTHqecKHX a-

PHc. z: 3aepreTHQeCKHe cneKTPhl nerKHX 
3apmKeHHbiX qacTHu; p, d, t, 3 • 4 • 6 • Sue, 
HCnyc KaeMbiX B peaKIJ;HH J81Ta + 22Ne 
npH 3HeprHH HOHOB Ne 178 M3B,H3Mepea
Hbie nop, pa3HbiMH yrnaMH (Bee B na6opa
Topao:H CHCTeMe), 

~H~ 
• 10°1·10-Jl 

It :\ 

~-·· 
10GL-~_L~~~-L~--L-~~--L-~~~~~~~--~~~~~~~~~~~~~~t=~ 

ow~~~ o~~~ ~~~~~~~ 

E (M3B) 
na6 
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PHc. 3.To ~e,qTo H Ha pHc.2,gnH nerKHX 
3apH~eftHb!X qacTHI..I; 6' 7 '81i H 9Be, 

qacTHU s6nH3H KHHeMaTuqecKoro rrpe~ena, 

06Hapy:>KeHHbiH B JUIP paHee, rrpOHBnHe T CH 

TaK:>Ke H B cnyqae 3MHCCHH 6onee TH:>Ken biX 

Jl~ep (6epunnux, nHTHH) /1 1, 121. 
C HCITOnb30BaHHeM BpeMHITpOneTHOrO 

CITeKTPOMeTpa H3MepeHhl CITeKTphl HeHTp O· 

HOB no~ paJHLIMH yrnaMH. IIoKaJaHo, q To 

yrnosoe pacrrpe~eneHHe rrpe~pasHosecHhlX 

HeiiTpOHOB c 3Heprueii20-25 M3B orrHCLIBa

eTcx 6onee rrnaBHOH JaBHCHMOCTbiO, q eM 

~nH 3apH:>KeHHbiX qaCTHU , 

B peaKUHH 
18 1Ta + 22 Ne, corrposo:>K~a

IOIUeiicx BbineTOM BbiCOK03HepreTHqe c KHX 

ITpOTOHOB, renHH • 4 H nHTHH ·7, H3Mepxn aCb 

MHO:>KeCTBeHHOCTL y·KBaHTOB. IIoKaJa Ho, 

qTQ MHO:>KeCTBeHHOCTb Y·KBaHTOB yMe Hb" 

waeTCH c ysenuqeHHeM 3Hepruu BLmeTa ro

IUHX qaCTHU H yBenHqHBaeTCH C pOC T OM 

yrna BLmeTa 6LICTPLIX qacTHU I 13/ . · 

IIonyqeHHLie ~aHHLie aHanH3Hposan HCL 

C HCITOnb30BaHHeM pa3nHqHhlX MO~eneii. 

MarHHTHbiH crreKTporpacl> MCII-144, Ha KOTo

poM npoBegeHbi HccnegoBaHHH cneKTpanb

HbiX yrnOBb!X pacnpegeneHHH Bb!COK03Hep

reTHqecKHX qaCTHI.J;, 06pa3yW~XCH B pe

aKI..I;HHX C TH~enb!MH HOHaMH, 
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IIoKaJaHo, qTo 6onLWHHCTBO H3 HHX, 

H B qacTHOCTH Mo~enu, rrpe~nonaraiOIUHe 

"ropxquii:" ToqeqHbiH HCTQqHHK qaCTHU, 

He B COCTOHHHH OITHCaTb BhlCOK03HepreTH· 

qecKyiO qacTL crreKTpa . Haunyqwee corna-



CHe C 3KCnepHMeHTOM ,n;aeT MO.IJ;eJIL npi!MLIX 

peaKUHH. 

llpo.u;on*anocL coJ,n;aHHe .n;eTeKTHpyro

IUHX CHCTeM ycTaHOBKH .L(3MAC. HcnLITa

HLI Ha nyqKe BpeMeHHble ,n;eTeKTOphl, B KO

TOphiX B Ka'leCTBe 3MHTTepOB BTOpH'lHLIX 

3JieKTpOHOB HCnOJIL3YffiTCH pbiXJILie .IJ;H-

3JieKTpHKH (Mg 0). 3TO n03BOJIHJIO perHCT

pHpoaa TL nerKHe npo,n;yKTLI H,n;epHbiX pe

aKI.J;HH C BbiCOKHM BpeMeHHbiM pa3pemeHH

eM ( - 250 nc ). HcnbiTaH Ha nyqKe Mar

HHTHbiH cneKTporpa<iJ MCIT -144 c pa3pe

meHHeM no HMnynhcy ~P I p = 10 -4 • 

2. B peaKUHH natAg + 40Ar (285 M3B) 

H3y'laJIHCb yrJIOBbie H 3HepreTH'leCKHe KOp

peJIJIIJ;HH npH BbiJieTe .IJ;BYX a -qacTHU B 

O.IJ;HOH nnOCKOCTH, CO,n;ep*aiUeH OCb nyqKa,. 

H B3aHMHO nepneH.IJ;HKYJiilpHbiX nJIOCKOCTHX . 

.L(H<iJ<iJepeHn;HanbHhie ceqeHHH coana,n;eHHH 

a - 'laCTHU, HX MHO*eCTBeHHOCTb H 3Hepre

TH'leCKHe cneKTpbi, a TaK*e OTHOIIIeHHe 

ceqeHHH npH pacnOJIO*eHHH ,n;eTeKTOpOB 

KaK B O.IJ;HOH, TaK H BO B3aHMHO nepneH,n;H

KYJIHpHbiX nnocKocT HX npe,n;cTaaneHbi Ha 

puc. 4,5. 

llpH H3MepeHHHX no.u; yrnaMH ±30°, r.u;e 

60JibiiiOH BKJia,n; B HHKJiffi3HBHOe ceqeHHe ,n;a

WT HepaBHOBeCHbie a-qaCTHI.J;bl C Hanpaa

neHHbiM anepe.u; yrnoBhiM pacnpe.u;eneHHeM, 

3HepreTH'leCKHH cneKTp coana.u;aroiUHx c HH

MH paBHOBeCHbiX a-qaCTHU no,n; yrnOM 90° 
COOTBeTCTBOBaJI 3MHCCHH H3 COCTaBHOrO HJIH 

nO'lTH COCTaBHOrO ii.IJ;pa. 3TO 03HaqaeT, 'lTO 

<iJopMHpOBaHHe HepaBHOBeCHbiX a-qaCTHU 

COnpOBO*.IJ;aeTCil nepe,n;aqeif OCTaJibHbiX HyK

JIOHOB HaJieTaroruero ii.IJ;pa ii.IJ;py-MHIIIeHH. 

llonyqeHHbie ,n;aHHbie yKa3biBaiDT Ha TO, 'lTO 

a peaKn;HHx c HOHaMH 4 0 Ar TaKHe "MaCCHB

Hbie" nepe,n;aqH MOryT ,n;aBaTb .IJ;OMHHHpyro

IUHH BKna.u; a ceqeHHe o6pa3oaaHHH HepaaHo

BeCHbiX a-qaCTHI.J;. 

llpH H3MepeHHHX COBna,n;eHHH paBHOBeC

HbiX a-qaCTHU B nnOCKOCTH peaKI.J;HH, KOr,n;a 

PHC. 4. a - AH~epeHI.J;HaJibHOe Ce'leHHe 

o6pa30BaHHH ABYX COBnagaro~x a-qacTH~ 

npH pacnono~eHHH TenecKona I nog yr

noM 90° K ny'lKY H pa3Hb~ nono~eHHHX 
TenecKona 2. H3MepeHHH cgenaHbi B og

Ho:H H ABYX B3aHMHO nepneHgHKYJIHpHbiX 

nJIOCKOCTHX; 6 - AH~epeH~HaJibHaH MHO-

~eCTBeHHOCTb COBTiagaiD~X a-qaCTH~; 

B - OTHOilleHHe AH~epeH~HaJibHbiX Ce'le

HHH o6pa3oBaHHH coBnagaro~x a-'!aCTH~ 

C BbilleTOM HX B OgHOH H BO B3aHMHO 

nepneHgHKYJIHpHbiX 06JiaCTHX. 

o.n;HH H3 cqeT'lHKOB pacnono*eH no.n yrnoM 

90 ° , a .u;pyroii - no.n yrnaMH +128° HJIH 

-128 ° , 06Hapy*eHa 3Ha'lHTeJibHail aCHM

MeTpHi! a Bhixo.u;e. BepoHTHOCTb coana,n;eHHH 

npH pacnono*eHHH o6oHx c'leT'lHKOB no 

O.IJ;HY CTOpOHY OT nyqKa ( +90° , +128°) 
oKaJa nacb a 1,5 pa3a MeHbme, 'leM npH HX 

pacno no*eHHH no pa3Hbie cTopoHbi OT nyqKa 

( +90 0, -1280) / 14/ . 

3 . Hccne.u;oaaHo pa.n;HaUHOHHoe noape*

,n;eHHe MOHOKPHCTanna GaP no.n .u;eiicTBH

eM TH*eJibiX HOHOB C 3HeprHeH OT 0,6 .IJ;O 

8 M 3 B/HyKnOH. Ha6nro.n;eHHe H H3MepeHHe 

napaM eTpoa :J<iJ<iJeKTa TeHeii npH ynpyroM 

pacc e HHHH HOHOB n03BOJIHJIO onpe,n;eJIHTb 

3aBHCHMOCTb CTeneHH noape~eHHil MOHO

KpHC T aJ_IJia OT .IJ;03bl HOHOB (puc. 6). 
C oaMeCTHO c coTpy.n;HHKaMH lleiinn;Hr

cKoro YHHBepCHTeTa ( r .L(P) npH HCnOJIL-

30BaH HH :J<iJ<iJeKTa Koccenx H3MepeHo yae-

JIH'leHHe Me*nliOCKOCTHbiX paCCTOHHHH 

~d 10 -IO CM, npOHCXO.IJ;HJUee B MOHO

KpHC T aJIJie GaP acne,n;cTBHe noape*,n;eHHH 

TH*eliLIMH HOHaMH. 

(a ) •• niiOCICOCTM( II) 

-150 -120 -90 -60 -JO 0 +30 +60 +90 +120 +ISO 
e 2••6. ,.,..o.) 
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PHc.5.3HepreTHqeCKHe cneKTpbl COBllaAa 

ID~X a-qacTH~ Ann e1=90° H e2=30° n p H 
pacnono~eHHH TenecKonoB 

nnOCKOCTH (A), TaK H BO 

neHAHKYnHpHb~ nnOCKOCTHX 

KaK B OAHOH 
B3aHMHO nep 

(B). fHCT o -

rpaMMOH npeACTaBneHbl 9HepreTHqecKHe 

cneKTpbi COBllaAaiD~X a-qaCTH~, nyHK

THPHbiMH nHHHHMH - HHKniD3HBHbie cneKTp bl 

a-qacTH~. 

B pe3ynLTaTe npHMeHeHHH 3d>d>eKTa Te

HeH H 3d>d>eKTa KoccenH K HCCJJe,D;OBaHHlO 

MOHOKpHCTannoB, o6nyqeHHhlX pa3nHqHhlM H 

HOHaMH, ycTaHOBJJeHa KOppeJJHUHH llOBpe:>K 

,n;aromero ,n;eHCTBHH HOHa C BeJJHqHHOH ero 

JI,D;epHOH TOpM03HOH CllOC06HOCTH B BemecT
Be / 15/ . 

4. B COOTBeTCTBHH C nporpaMMOH HC

cne.noBaHHii no aTOMHOH d>H3HKe, ocymecT

BJJHeMoii B paMKax coTpy,n;HuqecTBa JIJIP -
.HJI.H BAH, B 1982 ro,n;y JanymeH 3JJeKTpo-
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PHc.6. 3aBHCHMOCTb H3MepeHHb~ 3Haqe

HHH rny6HHbl TeHeBoro MHHHMYMa OT 
llnOTHOCTH A03bl o6nyqeHHR: a) MOHOKpH
CTanna N HOHaMH 40Ar (24 M9B), 3a~HK
CHpoaaHHaH AnH OCeBOrO MHHHMyMa 
<Ill>; 6) GaP+ 3lp (31 M9B), <110>; 
B)· GaP+ 40Ar (24 M9B) <110>; r) GaP+ 
+ 4°Ar <111>. 
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CTa TH'IeCKHH cneKTpOMeTp 3CA • 21 Ha nyq • 

Ke T.IDKenbiX HOHOB YCKOpHTenH Y- 300. 
B nepBLIX JKcnepuMeHTax H3y'lanucL 

cneKTpbi KLL o:>Ke- JneKTPOHOB, BLmeTaiOIIUIX 

H3 ra30BOH MHWeHH HeOHa npH 6oM6ap~u

pOBKe HOHaMH HeOHa pa3HOH 3apH~HOCTH, HO 

o~HHaKoaoii: JHeprHH ( 5,6 MJB/HyKnoH ) • 

B cnyqae 6oM6ap~upoBKH HOHaMH Ne + 3 

cneKTP o:>Ke- JneKTPOHOB (puc. 7a) no~o-

PHc. 7. a - cneKTP o:r.<e-sneKTPOHOB npH 
6oM6app;HpoBKe HOHaMH Ne+3; 6 - To )Ke 
gnH HOHOB Ne+IO, 

a 

Nea+-.Ne 

0 +-----------~-----------,--~~ 600 1!100 E {31!.) 

Ha n y 'IKe ycKOPHTenH Y-300 ycnemHo ga

ny~eH sneKTPOCTaTH'IeCKHH cneKTpOMeTp 

3CA-2 1' H3rOTOBneHHbiH B rum BAH H 
npep;Ha3Ha'leHHbiH ,o;nH Hccne~oBaHHH no 
aTOMHOH <iJH3HKe. 

6eH c neKTpaM, nony'leHHbiM pa3HbiMH aBTO" 

paMH B no~o6HhiX ycnoBHHX. O:>Ke- cneKTp, 

fiOny'leHHbiH npH HCllOnb30BaHHH HOHOB 

Ne + I O (puc. 76 ), cy~eCTBeHHO oTnH'IaeT

CH OT npe~LI~y~ero. CunLHoe npeo6na~aHHe 

caTen nHTHbiX nHHHH Ha~ OCHOBHbiMH CBH~e

TenbCTByeT 0 TOM, 'ITO llpH o6pa30BaHHH 

6 

0 ~----------~-----------,--~~. eoo 100 ace E ( :v.) 
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K- aaKaHCHH a :meKTpouuoii o6onoqKe a To

Ma MHWeHH OCHOBHhiMH JIBllJIIOTCJI npou;e CChl, 

npHBO~JI~He K o6pa30BaHHIO O~HOBpeMeHHO 

uecKonLKHX aaKaHCHH H ua L- o6onoqKe. 

TaK:>Ke cunLHO oTnuqaroTcx 3HepreTuqec KHe 

pacnpe~eneHHJI 3neKTpOHOB B6nH3H 3Hep rHH 

Eo , COOTBeTCTBYIO~eH paBeHCTBY CKOpo

CTeH 6oM6ap~HPYIO~ero HOHa H BbineTaiO~e

ro H3 MHrneuu 3neKTpoua (puc. 8). B cny

qae HOHa Ne + 3 BH~eH HHTeHCHBHhiH CHM

MeTpHqHhiii nHK nOTepHHHhiX HaneTaiO~HM 

HOHOM 3neKTpOHOB, a B cnyqae HOHa Ne+ l O B 

qHCTOM BH~e ua6n10~aeTCJI aCHMMeTpHq HbiH 

nHK no~x~aTa . CTonKuoaeuue "ronLIX" x~ep 

ueoua c aToMaMH ueoua HJyqeuo anepBLie. 

~.5 

ITonyqeuHLie nepaLie pe JynLTa TLI xanx· 

IOTCJI KaqecTBeHHO HOBhiMH B 3lleKTpOHHOH 

cneKTpOCKOnHH B036y:>K~eHHbiX aTOMOB Ha 

nyqKe TJI:>KellhiX HOHOB. 0HH OTKpbiBaiOT 

HOBbiH nO~XO~ B HJyqeHHH npou;eCCOB HOH· 

aTOMHbiX CTOllKHOBeHHH. llpo~on:>KeHHe 3THX 

uccne~oaauuii a o6nacTH 6naropo~HhiX ra-

30B ~aCT u;eHHYIO HHclJopMaD;HIO 0 npou;eccax 

B036y~eHHJI H nepecTpOHKH aTOMHhiX o6o

noqeK npu BhiCOKHX 3Hepruxx. 

PHc, 8. 3uepreTHqecKHe pacnpe~eneHHH 

3neKTPOHOB ~H peaKn;HH Ne10+(J12 M3B)+ 

+ Ne. 

a· 
10' 

~•o• 

3.0 a.s- E(KsB) 

PA3PAEOTK H B OEJIACTH YCKOPHTEJIEM 

1. IIpo~on:>KanHCh pa6oTLI no coaepweu

CTBOBaHHIO YCKOpHTeneH TH:>KenLIX HOHOB. 
Ha UHKnoTpoue Y-400 nonyqeuLI nyq KH 

HOHOB, OCHOBHhle napaMeTpbl KOTOp biX 

npuae~eHLI a ma6AU!le 2. 3ae J~oqKoii 
noMeqeuLI HOHLI, ycKopeHHLie ua Y-400 

anepBLie. 

2. C u;enLIO nOBbiWeHHJI 34JclJeKTHBHOC TH, 

50 

HHTeHCHBHOCTH H paCWHpeHHJI ~HanaJOHa 

ycKopxeMLIX qacTHU npoae~eu KOMnneKc 

MeponpHHTHH no C03~aHHIO HOBbiX Y3llOB 

H nepeBO~y OCHOBflhiX CHCTeM yCKOPHTenx Ha 
nOCTOJIHHLie CXeMbi: 

a) CMOHTHpOBaHbl H BBe~eHbl B 3KCnnya
Tau;uro JaKopaquaaroll.Uie nnacTHHLI Bq- cu

cTeMLI UHKnoTpoua Y-400; 



THn 
HOHOB 

+6 *c +8 *z +7 
Cr52 · e74 n64 

*K +9 
r84 

* N . +6 
~58 

HHTeH

CHBHOCTb 

'<IaCTHI.J;, 
c-1 4·1d

2 
3·10

12 
1·10

12 
8·10

12
1, 7·10

13
1·1d

2 
1 ,4·10

13 
7 ,5·10

13 
1·10

13 
8·10

12 

3HeprHH, 
M3B/ 
HYKJIOH 6,0 6,0 6,0 6,0 5,8 

6) JaBepweH nepexo~ Ha nOCTOBHHYID. 

CHCTeMy OTKatiKH l.J;HKJIOTpOHa Y-400; pa-

60<IHB BaKyyM yny<IWHnCB C 1 .10-6 ~0 
7 ·10-

7 
Topp, <ITO noJBOnHno yaenH<IHTb 

HHTeHCHBHOCTb ny<IKOB B cpe~HeM Ha 30%; 

B) JaKOH<IeH MOHTa:>K ~BYX BbiCOKO<IaC

TOTHbiX reHepaTopoa THna XPH30nHT ~nJI 

UHKnoTpoHa Y-400 H Ha<~aTbl Hana~O<IHble 

pa6oTbl; 

r) B 3KcnepHMeHTanLHOM Jane Y-400 

CMOHTHpOBaHbl H BBe~eHbl B 3KCnnyaTai.J;HIO 

~Ba KaHana TpaHCnOpTHpOBKH ny<IKOB H3 

o6opy~oBaHHJI, HJroTOBJieHHoro B CPP no 

KOHTpaKTy; 

PHc.9. Pa~HaJibHaH 3aBHCHMOCTb aMDJIHTy

g~>I H cpa3bl nepBOH rapMOHHKH H30XpOHHoro 

MarHHTHoro noJIH I.J;HKJIOTpoHa Y-400. 

A,'P. 
(3) PQ(J) 

15 JOO ,,.. ..... , 
I .... , 
I ' I \ 

I \ 
I \ 
I \ 

10 200 
I \ 
I \ 
I \ 
I \ 
I \ lD 
I \ li 

I \ 
5 100 

A. 

6,2 6,2 6,2 6,0 6,0 

~ ) :}aKOH<IeH MOHTa:>K H Hana~Ka 10 CH-

CTeM nHTaHHJI ~JIJI KOppeKTHPYIOIUHX 
3neKTpOMarHHTHbiX 3JieMeHTOB KaHaJIOB 

TpaHCnOpTHpOBKH ny<IKOB; 

e ) CMOHTHpOBaHa, Hana:>KeHa H BBe~eHa 

B 3KCnnyaTai.J;HIO CHCTeMa no~a<IH C:>KaToro 

BOJ~yxa; 

:>K) CMOHTHpOBaHa no nOCTOHHHOB cxe

Me, Hana:>KeHa H BBe~eHa B 3KCnJiyaTai.J;HIO 

C"HCT eMa ~03KOHTpOnH H 6nOKHpOBOK noMe

IUeHHB IJ;HKnOTpOHa Y- 400; 

3 ) npoBe~eHbl H3MepeHH.R H WHMMHpo

BaHHe H30XpOHHOrO MarHHTHOrO nonH IJ;HK

noTpOHa Y-400; aenH<IHHa nepaoii: rapMo

HHKH CHH:>KeHa C 15 ~0 3 3 (puc. 9 ); 

H) Ha IJ;HKnOTpOHe Y- 300 yCKOpeHbl H 

BbiBe~eHbl ny<~KH HOHOB 14N 3+ C 3HeprHeB 

11 M 3B/HyKJIOH H HHTeHCHBHOCTbiO 
1012c-1. 

3 . IIpo~on:>KanHCL pa6oTLI no coaepweH

CTBOBaHHIO HCTO<IHHKOB MHOr03ap.R~HbiX HO

HOB. 

B peJynLTaTe oTpa6oTKH MeTo~oa HJ

roToa neHHH paCnbiJI.ReMbiX 3JieKTpO~OB , c6o

pa H pereHepan;HH pa6oqero aeiUeCTBa Ha 
UHKnOTpOHe Y -400 nonyqeHbl HHTeHCHBHbie 

ny<IKH HOHOB pa3~eJieHHbiX H30TOnOB Me

TanJIOB ( ma6A. 3 ) npH He6onbWHX 

( -30 Mr/<~ac) pacxo~ax BeiUeCTBa. 

H a IJ;HKnoTpoHe Y- 200 npo~on:>KeHLI 3KC

nepHM eHTbl no yCKOpeHHID HOHOB H3 na3ep

HOH n naJMLI. IIpHMeHeHHe Hoaoro, 6onee 

MOIUH OrO na3epa H YCOBepWeHCTBOBaHHe 
KOHCTpyKIJ;HH HOHHOrO HCTO<IHHKa D03BO

nHnO yBeJIH<IHTb HHTeHCHBHOCTb nyqKa HO
HOB 12 C 3+. IIony<~eHLI ny<~KH ycKopeHHbiX 
HOHOB 28Si 7+ H 40 Ca 10+ C 3HeprHeH 

9 M3B/HyKnOH H HHTeHCHBHOCTbiO 5.10 8 H 

108 <laCTHIJ; B ceKyH~Y, COOTBeTCTBeHHO. 
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Ta6nHu;a 3 

3JieMeHTbl, HOHbl KOTOpblX llOJiy'leHbl H3 HCTO'IHHKa C KaTO,Il;HbiM paCllbiJieHHeM pa6oqero 

Be~eCTBa 

I II Ill IV v VI v B paMKaX - lneMeHTbl, MOHbl KOT opbiX 

2 3Li sa oxn 

YCKOpeHbl Ha ~KnoTpoHaX 

*- HCnonblONHbl pallleneHHbM! 
exn HlOTOnbl 

3 12Mg ~;n 13AI 
14

5
• 165 

* oc OP I on ec 

20c ern 215 22T· ern 23v a OP 
COP 

I OP 
• oc * oc,n 

4 
OP 

~4c ern 
roc 

• CP 
2sM 26F ern 127c raN. cc I noc e oc 0 1 oc 

cc * CP OC Cl' 

29Cu oP 
3oz n OP 

oc ~Geon 34Se oxn 
An 

40 
41Nb 42M I I I Zr oc OOP 

5 
OP 

t.8Cd on 
491 

n on 

sa
5 non 

157L 72Hf 73 T 74w 75 

I I 1 a oc a oc Reoc oc oc 
6 

82Pbon 
An 

8~. 
I on Cnoco6 HlrOT081'M!HHI'I 3neKTp~ 

690
Th on 

l-1CXOllHbl~ MaTeQHan 
0 YHCTbiH 3neMeHT 

c caapt<a (llHcN>YlHOHHall. r~ 1 
n nai1Ka. CKneHaaHHe 

e XHMH~eCKoe COellHHeHHe n annaaneMHe a OCHoaaHHe 
c cnnaa 
A HHTepMeTannHSl 

rn re>pl!~ npeccoaaHHe a BaKVVMe 
xn xononHoe npeccoaaHHe 

HAYqHO- IIPMKJIA,LJ;HhiE PAI>OThl 

1. IIpoBe~eHhi uccne~oBaHHH no H3 y qe

HHIO pa~HaUHOHHOrO ynpO'!HeHHH H OXpyll'IH

BaHHH HHKeJIH npu o6ny'leHHH HOHaMH 4 He, 
12c , 132 

Xe B 3aBHCHMOCTH OT ~03hJ. o 6 ny

'leHHH. 06Jiy'leHHhie o6pa3Uhl HCCJie~OBaJIHCh 

MeTO~OM aKTHBHOH ~e~OpMaUHH C HCllOJih-

30BaHHeM HCllhiTa TeJihHOH MalliHHhl lfH

CTPOH. ITo nony'leHHhiM ~uarpaMMaM a (() 
( HanpH)I(eHHe - ~e~opMaUHH ) onpe~eJIHJIOCh 
H3MeHeHHe npe~ena TeKy'leCTH H OTHOCH

TeJihHOe Y~JIHHeHHe o6pa3UOB ~0 MOMe HTa 

pa3pymeHHH B 3aBHCHMOCTH OT ycnoBHH o6-

ny'leHHH. 

Ha puc. 10 npe~cTaBJieHhi 3aBHCHM OCTH 

npupocTa npe~ena TeKy'leCTH ~o ~03hi, Bhi

pa)l(eHHOH B dpa ( 'IHCJIO CMew;eHHH Ha a T OM) 

~JIH pa3JIH'!HhiX HOHOB. IlOKa3aHO, 'ITO 3TH 

3aBHCHMOCTH OllHChlBaiOTCH ~OpMyJIOH 

/':..a = K(dpa) y, . AHanorH'!HaH Kap Tu-ynp. v 

Ha fi:MeeT MeCTO H npu HeHTpOHHOM 06Jiy qe-
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HHH. IloKa3aHO, 'ITO 3aBHCHMOCTh a( () Bhl

me npe~ena TeKyqecTH onuchlBaeTCH ~op

MynoH a= a 0 ( n , r~e a 0 , n- const. Ha 

puc. 11 llpHBe~eHa 3aBHCHMOCTh OTHOCH

TeJihHOrO Y~JIHHeHHH o6pa3UOB ~0 MOMeHTa 

pa3pymeHHH OT ~03hl, KOTOpaH CBH~eTeJih

CTByeT 0 3Ha'!HTeJihHOM OXPYIT'IHBaHHH HH

KeJIH no~ ~eHCTBHeM TH)I(eJihlX HOHOB. 3TO 

TaK)I(e cornacyeTcH c pe3yJihTaTaMH, no

ny'leHHhiMH npu HeHTpOHHOM 06Jiy'leHHH. 

TaKHM o6pa3oM, nony'leHHhie ~aHHhie 
CBH~eTeJihCTBYIOT 0 B03MO)I(HOCTH HCITOJ1h-

30BaHHH YCKOpeHHhiX TH)I(eJihiX HOHOB ~JIH 

HMHTaUHH pa~HaUHOHHhiX 3~~eKTOB npH HeH

TpOHHOH ITOBpe)l(~aeMOCTH MaTepuaJIOB. 

)l;aJihHeHlliHe HCCJie~OBaHHH IT03BOJIHT HaHTH 

KOJIH'leCTBeHHhie COOTHOllieHHH H onpe~e

JIHTh rpaHHUhi npuMeHHMOCTH TaKoro po~a 

HMHTaUHOHHhiX HCCJie~OBaHHH / 16 / • 



Pac. 10. JaBHCHMOCTb rrpapocTa rrpegena 
TeKytieCTH OT ,ll;03bl o6nytieHHH p;nH pa3-
nHtiHbiX HOHOB , 

2. Ilpo,ll;OmKanucb pa60Tbi no raMMa- u 
ueiiTpOHHO • aKTHBaU:HOHHOMY auanu3y pa3 • 
nHtiHbiX o6pa3U:OB C HCnOnb30BaHHeM MHKpO· 
Tpoua MT- 22 B KatiecTae HCTO'-IHHKa HJny
qeuuB: 117 I . lionbiiiOH o6'beM pa6oT npoae,I~;eu 
no auanuJy reonoruqecKHX o6pa3U:OB ua 
co,ll;ep~auue B nux JonoTa . IlpoauanuJupo
Bano 6onee 1000 o6pa3U:OB, npucnaHHbiX 
H3 pa3nH'-IHbiX oprauuJan:uB: CoaeTCKoro 
CoJOJa, liCCP u CP P. Pa3pa6oTaHbi u uc
nhlTaHhl BhlCOKO'-IYBCTBHTenbHhle MeTO,ll;hl 
auanuJa co,ll;ep~aHHH Ni H Co B ~ene-
3HCTbiX naTepuTax. ,D;ocTHrHyTbie no
porn '-IYBCTBHTenbHOCTH auanH30B COCTaB· 
nHJOT -10 "6 r /r / 18 •19 / 

,D;anbueB:IIIee pa3BHTHe nonyqunu pa-
6oTbi no npoBe,ll;eHHIO HeHTpOHHO • aKTHBa • 
u:uouuoro auanuJa ua ycTauoaKe c cypbMH
uo-6epunnueBhlM HCTO'-IHHKOM ueB:T-

pOHOB BbiCOKOH HHTeHCHBHOCTH ( ,ll;O 
3·1 0 10 HeB:Tp./c) 1 2 0 1 IloKaJauo, '-ITO 
C nOMO~biO TaKOH ycTaHOBKH MO~HO npo
H3BO,ll;HTb auanu3 reonoruqecKnx o6pa3n:oa 
ua c o,ll;ep~auue 6onee )l;aa,ll;U:aTH 3ne~HTOB 
c npe,I~;enoM onpe,ll;eneHHH 10 • 5 - 10 • r /r. 

3 . AHOManbHbie KOHU:eHTpaU:HH pa,ll;OHa· 
222, B03HHKaJOIUHe B noqae, CBH,ll;eTenbCT· 
BYIOT 0 npOHCXO,ll;H~HX ,ll;e$opMaU:HHX 3eMHOH 
KOphl H MOryT cny~HTb yKa3aTeneM npe)J;• 
CTOH~ero 3eMneTpHCeHHH B ,ll;aHHOM paHOHe. 
)J;nH p erucTpan:uu pa,ll;ona B noqae ( ua rny-
6uue 60·100 CM) H TepManbHbiX BO,ll;aX 
6hlnu ucnonb3oaauhl ,ll;H3neKTpuqecKue 
anb$a • '-IYBCTBHTenbHbie ,ll;eTeKTOpbl Ha OCHO • 
ae HHTpa Ta n:ennJOn03bi u annun)l;HKap6oua Ta . 
Ilpu npe,I~;eneHHbiX pe~uMax o6pa6oTKH nep
BbiH ,ll;eTeKTop perucTpupyeT c 80o/o·uoB: 
3$$eKTHBHOCTbiO a ·qaCTHU:hl B HHTepaane 
3Hepr uB: 1 ,5+4,3 M3B, a BTOpoB: -co 100o/o· 
noB: 34><l>eKTHBHOCTbJO aecb 3HepreTH'-IeCKHH 
cneKTp pa,ll;OHOBOH 3MaHaU:HH / 21/ . 

)J;nH aBTOMaTH3aU:HH npOCMOTpa )l;eTeK· 
TOpOB HCnonb30BanCH HCKPOBOH MeTO,ll; C 
npuMeueuneM ucKpoaoro cqeT'-IHKa, cneu:u
anbuo pa3pa6oTauuoro u HJroToBneHuoro 
)l;nH 3TOH u:enu B BHP . BocnpoHJBO,ll;HMOCTb 
peJyn bTaTOB nOpH,ll;Ka 98o/o npH 3$$eKTHBHO· 
CTH C'-leTa 60-70o/o, BpeMH H3MepeHHH • 

10 MHH. 

Ilpu onpo6oaauuu MeTO,ll;HKH oKaJanocb, 
'ITO KOnH'-IeCTBO TpeKOB Ha ,ll;eTeKTOpax, pa3 • 
Me~eHHbiX B n;eHTpanbHOH 'laCTH pa3nOMOB, 
B 2 -:- 13 pa3 Bbiiiie nnOTHOCTH TpeKOB Ha ,ll;e· 
TeKT opax, y,ll;aneuubiX OT n:enTpa paJnoMa. 

Pac. II. 3aBHCHMOCTb OTHOCHTenbHoro 
yp;nHHeHHH o6pa3~0B ,ll;O MOMeHTB pa3pyme
HHH OT ,ll;03bl o6ny'leHHH, 

' cp+,, d.p.Cl. 

---- .... -----

53 



,... 

3KCITE PHMEHTAJihHA.H AITITAPATYPA 

1. ,l(nJI noucKoB CT3 B npupo~e u a no

nyocTpoBe qeneKeH C03~aHa HOBaJI Onhi THO" 

3KcnepuMeHTanLHaJI ycTaHOBKa. OcuoBHbJMH 

TexuonoruqecKHMH yJnaMH ycTaHOBKH JIB

JIJIWTCJI ~Ba XHMHqeCKHX peaKTOpa ( pa6o

qu8 06'beM 2 M 3 , noKpbiTHe • CTeKJI03M aJib) 

H TPH 6onLIIIHX c6opHHKa auanoruquoro pe

aKTopaM Knacca. Ha ycTaHOBKe HMe eTCJI 

B03MO~HOCTb no~aBaTb B XHMHqeCKHe pe· 

aKTOpbi H C60pHHKH He06XO~HMble peareHTbl, 

HCXO~HhiH paccon, MOPCKyro H npecHyro BO~y 

npu ueo6xo~HMOM pa6oqeM ~aBneuuu, TeM

nepaType. YcTaHOBKa ~ocTaToquo yHHBep

canLHa H n03BOJIJleT O~HOBpeMeHHO C no

MOmLro pa3JIHqHbiX XHMHqeCKHX MeTO~HK 

nepepa6aTLIBaTL ~o 4M 3 paccona. 

2. PaJpa6oTaHa cucTeMa Tpaucn opTa 

npo~yKTOB Jl~epHbiX peaK:UHH C ra30BOH 

a3p030JibHOH CTpyeB: H CHCTeMa perHCTpa

:UHH, BKnroqaromaJI B ce6Jl HOHH3a:UHOHHYW 

KaMepy H ueB:TpOHHLie ~eTeKTOPLI. Cuc TeMa 

npe~uaJuaqeua ~nJI HJyqeHHJI xapaKT epuc

THK CnOHTaHHOrO ~eneHHJI aTOMHbiX Jl~ep C 

Z ~ 100 c nepuo~aMH nonypacna~a T y, ~ 
~ 1 o-. 

Pa6oquB: raJ cTpyu - aJoT c ~o6aBne

HHeM a3poJoneB: Kce. 3~eKTHBHOCTL Tpau

cnopTa npO~YKTOB peaK:UHH > 50o/o npH CKO

pocTH nepeuoca - 5 M/ c. Tipo~yKTLI p eaK

:UHH BMeCTe C ra30M"HOCHTeneM npOXO~JIT 
BHYTPH o6'beMa nnocKoB: $opMLI, cua6~eu

Horo TOHKHMH OKHaMH H pacnono~eHHOrO 

ua MecTe o6mero KaTo~a ~Byx HOHH3a:uu-

3 

2 
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175 200 TKE 
~hB 

a 

OHHbiX KaMep C nnOCKOnapanneJibHbiMH 

3JieKTpO~aMH. 

HouuJa:uuoHHhle KaMepbl noMHMO 3K

paHHhiX CeTOK HMeiOT TaK~e no O~HOH ~o

nOJIHHTeJibHOHCeTKe,3JieKTpHqecKHeCHrHa· 

JILl C KOTOpbiX n03BOJIJIWT onpe~eJIJITb yron 

HaKJIOHa TpaeKTOpHH OCKOJIKa ~eneHHJI no 

OTHOIIIeHHIO K HanpaBneHHW 3JieKTpuqecKHX 

CHJIOBbiX JIHHHH. 1inaro~apJI 3TOMY ~OCTH· 

raroTCJI npueMneMLie ycnoBHJI ~JIJI H3Mepe

HHJI 3HeprHH OCKOJIKOB, BbiJieTeBIIIHX H3 

MHIIIeHeH KOHeqHOH TOJIIUHHbl B TeneCHOM 

yrne ~o 2,517 . Ha puc. 12~aHbl nonyqeHHhle 

B KaJIH6pOBOqHbiX OnhiTaX MaCCOBOe pacnpe

~eneHHe OCKOJIKOB ~eneHHJI H 3aBHCHMOCTb 

<TKE > OT Macc-aCHMMeTpHH ~JIJI BhiHy~

~eHHOro ~eneHHJI 2 35 U TenJIOBbiMH HeHT • 

poHaMH. 

B peanLHLIX ycnoBHJIX npu cnoHTaHHOM 

~eneHHH Jl~ep, TpaucnopTupyeMbiX B raJoBoB: 

CTpye, B03MO~HOCTb Ji13MepeHHJI MaCCOBOrO 

pacnpe~eneHHJI OCKOJIKOB npaKTHqecKH OT· 

cyTCTByeT H3- 3a 60JiblliOH 3<llclleKTHBHOH TOn· 

IUHHLI ucToquuKa. O~HaKo y~aeTCJI c ~ocTa

ToquoB: ToquocTLro H3MepJITL pacnpe~ene

HHe no < TKE> u onpe~enJITL <TKE> c 
OIIIH6KoB: He 6onee 2 M3B 122 •231. 

3. Tipo~on~eHbl uccne~oBaHHJI BLIXO~OB 
HOHOB H3 naJepHOrO HOHHOrO HCTOqHHKa, 

pa3pa6aTbiBaeMoro ~nJI ynLTpaqyBCTBH

TenLHoro Mace- cneKTpoMeTpa JIH,l(HA. 

C :uenbro BbiJICHeHHJI B03MO~HOCTH HCnOJib" 

30BaHHJI B Macc-cneKTpOMeTpe HOHOB C Ja· 

PHc. 12. a - MaccoBoe pacnpegeneHHe 

OCKOJIKOB geneHWI 235u TenJIOBb!MH HeHT

poHaMH; 6 - 3aBHCHMOCTb <TKE> OT Macc

aCHMMeTpHH. To'l!KH - gaHHbie pa6oTbd 21/, 
cnnomHa.H JIHHHH - gaHHbie pa6oTbi/ 22/. 

6 
TKE 

... 
140 ... 

106 96 86 76 A.a.eM. 



TeMne paTypbi nna3Mennoro crycTKa, MO)I(HO 

0)1(H~aTb H3MeHeHHR B 3apH~OBOM H 3Hep

reTH'leCKOM CITeKTpax HOHOB ~aHHOrO 3ne

MeHTa B 3aBHCHMOCTH OT COCTaBa MaTpH:Ubl 

o6pa 3 :u;a. ,ll;eiicTBHTenbHO, npu pa6oTe c 

o6pa 3 UOM cPOCcPaTHOrO CTeKna C ~o6aBKOH 
HeCKOflbKHX npo:u;eHTOB TH)I(eflhlX MeTannoB 

OTHO CHTeflbHbie BbiXO~bl Tpex3apH~HbiX HO

HOB Ta H Pb yBenHtiHnHcb B 1,5-2 pa3a. 

Ha puc. 13 noKa3aH 3HepreTHtieCKHii: 

cneKT p O~H03ap.SI~HbiX HOHOB cepe6pa, KOTo

pbiH T HITHtieH TaK)I(e ~fl.SI HOHOB ~pyrHX 3fle

MeHTOB. B 3TOM cneKTpe co~ep)l(aTcx TPH 

rpyiTITbl HOHOB C MaKCHMyMaMH npH 3HeprHH 

100, 10 H oKono 2 3B. B pe3ynbTaTe H3y

'leHHH 3aBHCHMOCTH BbiXO~OB HOHOB pa3HbiX 

rpynn OT ITflOTHOCTH MOI:u;HOCTH na3epnoro 

H3fly'leUHH H OT ITOTeH:o;Hana HOHH3a:UHH 3ne

MeHTa YCTaHOBfleHO, tiTO HOHbl TpeTbeH 

rpynn hl B03HHKaJOT 3a CtieT BTOPH'IHOrO 

B3aHMo~eiicTBHH na3epnoro nna3Mennoro 

cryc T Ka c noBepxnocT_bJO MHllleHH. Bo3MO)I(

HbiM MeXaHH3MOM o6pa30BaHH.SI HOHOB BTO

poii: rpyiTITbl HBflHeTCH TepMOHOHH3a:UHH. 

flagepHb!H HOHHbiH HCTOtiHHK Bb!COKOtiYBCTBH

TerrhHOrO Macc-cneKTpoMeTpa nMAfiA. 

px~oM Z > 1 H3ytieHhl Japx~oBhle cneKTPhl 

HOHOB ~ITH px~a MHllleneii: ( CM. ma6Au
I.IY 4) . B Ta6rru:u;e npHBe~eH OTHOCHTeiTbHbiH 

BbiXO~ HOHOB H3 rra3epHOH nrra3Mbl npH 

HHTeHCHBHOCTH H3rryqenux 3 • 10 9 
BT I CM 

2
• 

,il;ITHHa BOITHbl 1,06 MKM, ~HaMeTp ITHTHa 

cPOKyCHpOBKH -0,3 MM. 

BbiXO~ TpeX3ap.SI~HbiX HOHOB yMeHbllla

eTCH ITO Mepe yBeflHtieHHH a TOMHOrO HOM epa 

MHllleHH, tiTO 06b.SICHHeTCH BflHHHHeM npo

:u;ecca peKOM6HHa:UHH B nepBOHaqanbHO C03-

~aHHOM nnoTHOM crycTKe na3epnoii: nna3-

Mbl. IlOCKOflbKY CKOpOCTb npo:u;ecca peKOM-

6HHa:UHH HOHOB 3aBHCHT OT ITflOTHOCTH H 

MaTe pHarr 

MHIIIeHeH Fe Cu Ho 

3apRg 

HOHOB 

+ 
0,70 I 0,35 0,39 

2+ 0,53 0,50 0,23 
3+ 0, 12 0, II 0,07 

Zn 

8 

6 • 

UJ 

~ z 2 
"'0 

o ~--~------~~~--~~--~~ 
1000 

E, ::~B 

PHc. 13. 3nepreTHtieCKHil cneKTP ognoga

pJigHbiX HOHOB Cepe6pa B nrra3Me, pO)!(

geHHOH nag geilcTBHeM rragepnoro H3rry

tieHHR . 

Ta6rrH:u;a 4 

T a Ph J Cs Br Ag 

0,80 0 , 68 0,85 0,73 0,75 0,81 0,79 
0, 16 0 , 26 0, 13 0,22 0,20 0, 15 0, 16 
0,04 0 , 06 0,02 0,05 0,05 0,04 0,05 
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JIHWh HOHhi nepaoii rpynnhi po:>K,IJ,eHhi He
nocpe,IJ,CTBeHHO B Jia3epHOH nJiaJMe. 

B :noii rpynne He o6Hapy)l(eHhi JapH
)l(eHHhie MOJieKyJihl H pa,IJ,HKaJihl Ha y p OBHe 
5 .10 ·6 OT o6w:ero BhiXO,IJ,a HOHOB. 

linaro,IJ,apH TOMY, 'ITO 3apH)I(eHHhi e MO
JieKyJihl H pa,D,HKaJihl HMeiOT . 3HeprHIO 
:S: 30 38, MO)I(HO yMeHhWHTh HX BhiXO,IJ, no 
KpaiiHeH Mepe B 10

3 
pa3 nyTeM BBe ,IJ,eHHH 

Januparow:ero HanpH)I(eHHH Ha nyTH pacwu
pHrowerocH nnaJMeHHoro crycTKa / 24, 25/. 

4. IJpO,D,OJI)I(aJIHCh pa60Thl no COJ,IJ,aHHIO 
H3MepHTeJihHO"Bhl'IHCJIHTeJihHOrO KOMn· 
JieKca na6opaTopuu Ha 6aJe CM 3BM: paJ· 
pa6oTaHa annapaTypa H opraHHJoBaHa M e)I(
MarnHHHaH CBH3h 3BM H3MepuTeJibHhiX 
ueHTpoa Y-300 u Y-400, pa3pa6oTaHa 
annapaTypa .D.JIH no,IJ,KJIIO'IeHHH K CM 3BM 
HaKOnHTeJieii Ha MarHHTHOH JieHTe 
EC-5012-03, paJpa6oTauo u BB e,IJ,eHo 
B 3KcnnyaTauuro 6onee 40 6JIOKOB KAMAK 
,Il,JIH H3MepHTeJihHhiX MO,IJ,yJieii tPH3H'IeCKHX 
ycTaHOBOK. 

OcHaweHLI 3JieKTpOHHoii annapa Typoii 
tPH3H'IeCKHe ycTaHOBKH )l;3MAC H JII1)l;I1A, 
COJ,IJ,aH H3MepHTeJihHhiH MO,lJ;yJih Ha 6a3e 
3BM MERA-60/30 ,IJ,JIH H,IJ,eHTHtPHKaUHH a· 

• 
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pa,D,HOaKTHBHhiX H3 OTOnOB B OnhiTaX no CHH
TeJy 109 3JieMeHTa. 

Ha JIHHHH c 3BM TPA· 1140 c noMo
W:hiO 3JieKTpOCTaTH'IeCKOrO cneKTpOMeTpa 
3CA • 21 npOBO,IJ,HJIHCh 3KCnepHMeHThl no 
3JieKTPOHHOH crreKTpOCKOnHH B036y)I(,IJ,eHHhiX 
aTOMOB. 

IJpOH3Be,IJ,eHa MO,IJ,epHH3aUHH annapa-
Typhl ,IJ,JIH HH3KOtPOHOBOH Jia6opaTOpHH ,Il,JIH 
nOHCKOB CBepXTH)I(eJihlX 3JieMeHTOB B npu
po,IJ,e, opraHuJoaaHa CBH3h annapaTyphl c 
3BM MERA-60/30, pa3pa6oTaHa TeXHH'Ie· 
CKaH ,IJ,OKyMeHTaUHH Ha ycTaHOBKY 
H<l>JI- 200. 

)l;nH ycKopuTeJIH Y -400 pa3pa6oTaHa 
annapaTypa ,IJ,HarHOCTHKH ny'IKa H CHCTe· 
Mhl aBTOnO,IJ,CTpOHKH 'laCTOThl, Ha MHKpO • 
npoueccopHoii annapaType aBTOMaTHJupo
BaHHOii CHCTeMhl KOHTpOJIH napaMeTpOB yc • 

KOpHTeJIH Y-400 (ACKII Y-400) peaJIHJO· 
BaH pe)I(HM MHOrOKaHaJihHOrO aHaJIH3aTopa 
,D,JIH H3MepeHHH 3HeprHH yCKOpeHHhiX HOHOB. 

B paMKax COTPY.IJ.HH'IeCTBa nflP-HRM BAH 
npOBO,IJ,HTCH HCCJie,IJ,OBaHHH no 3JieKTpOHHOH 

CITeKTpOCKOITHH C HCITOJib30BaHHeM 3BM 
TPA-1140 • 
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nA60PATOPMR 
HEMTPOHHOM tM3MKM 

~eHTellhHOCTh lla6opaTOpHHHeHTPOHHOH 
4Ju3HKH B 1982 r. 6Lma HanpaaneHa B oc
HOBHOM Ha npoae,n;eHue pa6oT no nporpaMMe 
2-ro :nana JHepreTH'IecKoro nycKai1:6 P-2, 
OCBOeHHe 4JH3HlJeCKHX ycTaHOBOK nepBOH 
oqepe.n;u Ha ny'IKax 11EP- 2, co3.n;aHHe H3Me
puTenLHoro u;eHTpa 11:6 P- 2 u Ha uccne.n;oaa
HHe aTOMHhiX H,n;ep, CBOHCTB HeHTpOHOB H 
KOH,IJ;eHCHpOBaHHhiX cpe,n;, BKlliO'IaH CllO:>KHhie 
coe,n;uHeHHH H 6uonoruqecKHe o6'heKThi. Y.n;e
llHllOCh 6-onhiiiOe BHHMaHHe BhiiiOllHeHHIO npH· 
Kna,IJ;HhiX HCCne.n;oBaHHH C nOMOII.J;hiO HeHTpo· 
HOB H 3apH:>KeHHhiX lJaCTHI.J;. 

K aa:>KHeHIIIHM .n;ocTH:>KeHHHM na6o pa TO
pHH OTHOCHTCH: 

- ycneiiiHoe npoae,n;eHHe pa6oT n o npo
rpaMMe 2 - ro 3Tana JHepreTH'IecKoro nycKa 
111) p :!2 C BhiBO,IJ;OM peaKTOpa Ha MOII.J;HOCTh 
2 MBT, Ha'Iano 4Ju3H'IeCKHX JKcnepuMeH
TOB Ha 11EP - 2; 

- nepecTpoHKa pa60Thi H3MepuTenLHoro 
I.J;eHTpa ,IJ;llH o6ecnelJeHHH 4JH3HlJeCKHX 3KC· 
nepuMeHTOB npu o.n;HoapeMeHHOH pa6oTe 
11:6P-2 H 11EP-30; 

- OCBOeHHe nepBOO'lepe,IJ;HhiX CneKTpO
MeTpoa Ha BhiBe.n;eHHhiX ny'IKax 11EP-2; 

- BhmonHeHue JKcnepuMeHTOB no uccne
.n;oaaHHIO HapyiiieHHH npOCTpaHCTBeHHOH 'leT· 
HOCTH B HeHTpOHHhiX pe30HaHcax; 

- npoae,n;eHHe 3KCnepHMeHTa no nOHCKY 
aKCHOHa Ha HMnynhCHOM peaKTOpe 11:6 p- 2; 

- nepBhie H3MepeHHH nnOTHOCTH 6o3e • 
KOH,n;eHcaTa npu TeMnepaTypax HH:>Ke 1 K; 

" BhiiiOnHeHHe CHCTeMaTHlJeCKHX H3Me· 
peHHH c reonoruqecKHMH, Me.n;HKo-6uonoru
qecKHMH H 3KOllOrH'IeCKHMH o6pa3I.J;aMH C 
npHMeHeHHeM MeTO,IJ;OB aKTHBai.J;HOHHOrO H 
peHTreHo4Jnroopecu;eHTHoro aHanu3a. 

HAYqHQ-HCCllE~OBATEllhCKHE PAEOThl 

HAPYIIIEHI1E qE THOCTI1 
BO B3AI1MO~EHCT BI111 
HEHTPOHOB C R~PAMI1 

Ha HMnynhCHOM peaKTope 11:6 P- 30 npo
.n;on:>KeHo uccne.n;oaaHue HBneHHH HapyiiieHHH 
npOCTpaHCTBeHHOH lJeTHOCTH B HeHTpOHHhiX 
P -pe3oHaHcax. llpoae,n;eHhi H3MepeHHH non
HhiX Ce'IeHHH H.n;ep 6poMa • 81 H Ka,IJ;MHH ·111 
c ny'IKOM pe3oHaHCHhiX HeHTPOHOB, nonH
PH30BaHHhiM B,IJ;Ollh H npOTHB Hanpaan eHHH 
HX HMnynLCa B o6naCTH 3HeprHH, co,n;ep:>KaB· 
IIIeH p·BOllHOBhie pe30HaHChl 0,8 8 3B 
( 

8 1 
Br) u 4,53 JB u 6,94 JB ( 111cd l 11 . 

ITony'IeHHhle JKcnepuMeHTanhHhle cneKTphl 
npe,n;cTaaneHhi Ha puc. 1 u 2. Bu.n;Ho , 'ITO 
J4J4JeKT HapyiiieHHH lJeTHOCTH f 

=(N + -N-) / (N ++ N-) HMeeT,no.n;o6H0 0 6hilJ· 
HOMY nponycKaHHIO, pe30HaHCHhiH xapaKTep. 
Onpe.n;eneHHhiH JKcnepHMeHTanhHO Ma TPH'I-

58 

HhiH JneMeHT cna6oro B3aHMO,IJ;eHCTBHH, Ha· 
pyiiiaiOII.J;ero lJeTHOCTh H.n;epHhiX ypOBHeH, 
oKa3ancH - 1 MJB ,n;nH acex uccne.n;oaaHHhiX 
"H,IJ;ep. 3TO yKa3hiBaeT Ha YHHBepcanhHOCTh 
HBneHHH H nO,IJ;TBep:>K.n;aeT npe,n;cKa3aHHH MO· 
,n;enH CMeiiiHBaiOII.J;HXCH KOMnayH,n;" COCTOH
HHH. 

ITOI1CK AKCI10HA HA 11:6 P- 2 

HoaaH qacTuu;a - aKCHOH, aae,n;eHHaH B 
TeOpHH ,IJ;llH pa3peiiieHHH npOTHBOpe'IHH, CBH-
3aHHoro c HapyiiieHHeM P- u CP -qeTHO· 
CTH npH 06'he,IJ;HHeHHH TeOpHH 3lleKTpocna6o
ro H CHllhHOrO B3aHMO,IJ;eHCTBHH, Bhi3Bana 
aKTHBHhiH HHTepec. Pe3ynLTaThi pH,n;a JKc
nepuMeHTanhHhiX uccne.n;oaaHHH, o,n;HaKo, 
oKa3anuch Hecornacyroii.J;HMHCH .n;pyr c .n;py
roM. 
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PHc. I. 3HepreTHqecKaH 3aBHCHMOCTh Be
JIHqHHbi nponycKaHHH o6pa3~a 6poMa 
(BBepxy) H 3~eKTa HapymeHHH qeTHOCTH 
(BHH3y) B paHOHe pe3oHaHCa 0,88 3B. 

PHc. 2. 3HepreTHqecKaH 3aBHCHMOCTb Be
nHqHHW nponycKaHHH o6pa3~a lllcd 
(BBepxy) H 3~~eKTa HapymeHHH qeTHOCTH 
(BHH3y) gJIH pe30HaHCOB 4,53 H 6,94 3B, 

4,53 
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B 1982 r. B COBMeCTHOH pa6oTe rpynn 
JIH<Il, JIJ£11 H Hl1J1JI<Il MrY 6bm ocymecTaneH 
ITOHCK aKCHOHa Ha HOBOM peaKTOpe J11)p- 2 
C llOMOmbro rrnaCTHqecKHX CUHHTHJIJIHUHOH
HbiX cqeTqHKOB / 2/ . llpeHMymecTBOM HC
ll01Ib30BaHHH HMllYJibCHOrO peaKTOpa HBH
JIOCb cymecTBeHHoe no~aaneHHe KOCMHqe
cKoro <lJoHa H ecTeCTBeHHOH pa~HOaKTHBHO
CTH, 3a Tpy~HHWIUHX Ha6nro~eHHe HOBOH qac
THUbl. PeaKTOP pa6oTan Ha MomHoCTH 1 MBT 
llpH ~JIHTeJibHOCTH BCllblliiKH 230 MKC H qac
TOTe llOBTOpeHHH 25 ru. AKCHOH HCKaJIH B 

peaKUHH ero pacrra~a Ha ~aa <boToHa. l>bmo 
3aperHcTpHpoaaHo 429±21 CHrHanoa co ana
~eHHH C CYMMapHbiM 3HeprOBbi~eneHHeM OT 
<lJoTOHOB ~ 5 M3B. <lloH, H3MepeHHbiH B rrpo
Me>KyTKax Me:>K~Y BCllblliiKaMH peaKTOpa, co
CTaBHJI .429±14. TaKHM o6pa3oM, <lJoTOHHbiX 
nap, COOTBeTCTByromHX aKCHOHY, 06Hapy:>Ke
HO He 6bmo. B 3KcrrepHMeHTe rronyqeHo 
orpaHuqeHHe Ha Macey aKcHoHa: 
< 325 K3B, CBH~eTeJibCTByromee 

rn a < 
06 OT-

CYTCTBHH B rrpHpO~e "cTaH~apTHOro" Teo
peTHq ecKOrO aKCHOHa. 

AJih <IIA- P ACITA,Il; 
PE30 HAHCHhiX COCTOJIHI1H JI,Il;EP 

l.Ha peaKTOpe 111>P-30 HaqaJIHCbHC
CJie~OBaHHH rrpoTOHHOro KaHana pacrra~a 

KOMrrayH~- COCTOHHHH H~ep. llepcrreKTH'bHbi
MH ~JIH 3TOH 3a~aqH HBJIHWTCH HeHTpOHO
~e<lJHUHTHbie H~pa, o6na~aromHe Manoii 3Hep
rHeii CBH3H rrpOTOHa B KOMrrayH~- H~pe. B 
KaqecTBe rrepBbiX BbiiTOJIHeHbl H3MepeHHH 
c pa~HoaKTHBHOH MHllleHbro 22 Na 
( 500 MKKH) /J/ . llpoTOHbi perHCTpH

poaanHcb KpeMHHeBbiM llOJIYITPOBO~HHKOBbiM 
~eTeKTopoM rrnoma~bro 8 eM 2 . B ceqeHHH 
peaKUHH 

22 Na(n,p) o6Hapy:>KeH peJo-
HaHc c rrapaMeTpaMH E 0 = 147±11 3B, 

r; = 3,4±0,9 3B, rpl =90±26 3B, KOTOpbiM 
COOTBeTCTByeT CllJIOliiHaH KpHBaH Ha puc. 3. 
3TO rrepBbiH rrpH llOJIO:>KHTeJibHbiX 3HeprHHX 
HeiiTpOHHbiH pe3oHaHc a H~pe 23Na. Ero 
06Hapy:>KeHHe ll03BOJIHJIO 06DHCHHTb 60Jib
liiYW BeJIHqHHY ( ~ 3 ·10 4 6) ceqeHHH pe
aKUHH rrpH TellJIOBbiX 3HeprHHX. 

2 . BbmonHeH aHaJIH3 H3BeCTHbiX 3Kcrre-
PHMeHTaJibHbiX ~aHHbiX ~JIH H~ep 144 Nd H 
124 T e , HMeWIUHX OTHOllleHHe K BeJIHqHHe 
pa~HaUHOHHOH CHJIOBOH <lJyHKUHH Sy (E 1) B 
3HepreTHqecKoM ~Harra3oHe E y = 0,1 -
- 20 M3B. Pe3yJibTaTbi rrpe~cTaaneHbi Ha 

puc. 4 141 . ToqKH a paHee Hccne~oaaHHOH 
o6nacTH 3HeprHH 0,2 - 2 M3B rronyqeHbi 

59 
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PHc. 3. CeqeHHe peaK~HH 22Na(n,p)22Ne 
(B 6apHaX) B 3aBHCHNOCTH OT 3HeprHH 
HeHTPOHOB (B 3B). 

Ha OCHOBaHHH o6pa60TKH 3KCnepHMeHTanb
HbiX cneKTpOB peaK:UHH (n, ya) H3 Hec
KOnbKHX pa60T, BKnroqag HCCne~OBaHHH 

JIHcll. 3~ech 1 - KPHBaH JlopeH:ua ~nH ru
raHTCKoro JneKTpuqecKoro ~HnonhHoro pe
JoHaHca, 2 - 6peiiT-BHrHepoacKaH annpo
KCHMa:UHH, 3 - KpHBaH, COOTBeTCTBy row;aH 
o6onoqe'IHOMY no~xo~y c yqeToM JaBHcu
MOCTH lliHpHHbl rHraHTCKOrO pe30HaHCa OT 
TeMnepaTypbl KOHeqHoro H~pa. ropH30H
TanbHOH KPHBOH noKa3aH HOBbiH TeopeTuqe
CKHii. pe3ynbTaT, nonyqeHHhiii B pa6oTe /S/ . 
Cor nacHo 3TOMY pe3ynLTaTy, npu KoppeKT
HOM yqeTe CBOHCTB nonHpH3a:UHOHHOrO one
pa TOpa, pa~Ha:UHOHHaH CHnOBaH <PYHK:UHH npH 
3HeprHHX HH)I(e 3 M3B BbiXO~HT Ha nOCTOHH
HbiH ypoaeHb. 

ell YH.D;AM EH T AJI b Hhl E 
CBOMCTBA HEMT P OHA 

1. B pa6oTax pH~a uccne~oBaTenhCKHX 
:o;eHTpOB K HaCTOHUJ;eMy BpeMeHH ~OCTHrHy-

PHc. 4. PagHa:o;HOHHaH CHnoBaH ~YHK~HH 

Sy (EI) gnH Hgpa 144Nd B 3aBHCHMOCTH 
OT 3HeprHH raMMa-KBaHTOB Ey (B M3B). 

S;'£ 

n• D.2 Q3 Q4Q5 2 3 4 5&7810 E, 

60 

Tbl cyw;ecTBeHHbie peJynbTaTbi a pemeHHH 
npo6neMbl aHOManbHO Man oro ( B cpaBHe
HHH C TeopeTHqecKH O)I(H~aeMbiM) BpeMeHH 
xpaHeHHH ynbTpaxono~HbiX HeHTpOHOB 
( YXH) B JaMKHYThiX cocy~ax. Oco6eHHO 
none3HbiM H npOCTbiM OKa3aDCH BapHaHT 
npOTOqHOH ycTaHOBKH (pUC. 5 ) , C03~aH
HOH B JIHcll. 3~ecb uccne~yeMbiH cocy~ 1 
( H3 Cu unu Be) HMen <PuKcupoaaHHhie, 
nOCTOHHHO OTKpbiTbie ~Ha<PparMbl 2 H 3, 
qepe3 KOTopbie npoTeKan "raJ" YXH. 0~
HOBpeMeHHaH perHCTpa:o;HH KaK npome~lliHX 
YXH ( ~eTeKTopoM 10) , TaK H HarpeTbiX, 
Bbillie~lliHX 3a CTeHKH ( ~eTeKTOpOM 7 ) , 
noJaonuna H3MepHTb nap:uuanbHbie apeMeHa 
xpaHeHHH ~o Harpeaa H JaxaaTa B o6e3ra.
)l(eHHbiX cocy~ax. H3MepeHHoe 3HaqeHHe 
K03<P<Pu:uueHTa 3axaaTa YXH ~nH Me~H 11 a = 
= ( 4,2±0,3 ) .1o-4 coanano c pacqeTHhiM 
3Ha'leHHeM. 3Ha'leHHH K03<P<PH:UHeHTOB Ha
rpeaa nonyqeHhi paBHbiMH 11 ie ( C u ) = 
= ( 1 ,68±0,15) .10-4 , lli~ (Cu) = (0,37± 
±0,05) . 10 -4 ~nH Heo6e3ra)l(eHHoro H 
o6e3ra)l(eHHOrO COCY~OB COOTBeTCTBeHHO. 

Ha puc. 6 H 7 npuae~eHbi pe3ynbTa .1 H3-
MepeHHH OT'IeTnHBO npOHBHBllieHCH TeMne
paTypHOH -3aBHCHMOCTH nOTOKa HarpeTbiX 
YXH B cnyqae o6eJra)l(eHHhiX cocy~oB H3 
Me~H H 6epHnnHH. 3KcnepHMeHTanbHO ( ~nH 
Qu ) noKa3aHo, 'ITO noToK HarpeTbiX YXH 
COOTBeTCTByeT nOTOKY (HnH MeHee ero) 
OT MOHocnoH ao~opo~co~ep)l(aw;ero aew;ecT
Ba, HCnODb30BaHHOrO ~nH MO~eJIRpOBaHHH 

3arpH3HeHHH noaepxHOCTH cocy~a / 6 I . 

2. MeTO~OM MHOrOKpaTHOrO OTpa)l(eHHH 
YXH H3MepeH Ko3<P<Pu:uueHT JepKanbHOro 
OTpa)l(eHHH ynbTpaxonO~HbiX HeHTpOHOB OT 
noaepxHOCTH cTeKna JHfa FLOAT ( tiCCP): 
• T/ = ( 98,6±0,1)0/o 7 

• H3MepeHHH npo
ae~eHbi B CBH3H C OnTHMH3a:o;HeH KOHCT
PYK:UHH ycTaHOBKH ~nH onpe~eneHHH aepx
Heii rpaHH:Ubl 3apg~a HeHTpOHa npH nOMO
w;u YXH. 

3. BLmonHeH aHanH3 H3BeCTHhiX 3Kcne
PHMeHTanhHbiX ~aHHbiX no ne -aJaHMo~eii
CTBHro. fioKa3aHO, 'ITO cqHTarow;eecH B Ha
CTOHw;ee BpeMH HaH6onee TOqHbiM 3HaqeHHe 
a ne = ( -1 ,378±0,018) · 10 -3 cllM HMeeT 

<PaKTHqecKyro Heonpe~eneHHOCTb nopH~Ka 

0,2 · 10-3 cllM H3- 3a npeHe6pe)l(eHHH npu 
ero nony'leHHH nonHpH3yeMOCTbiD HeHTpOHa. 
llpe~no)l(eHa npo:ue~ypa o6pa6oTKH ~aHHhiX, 
KoppeKTHO y'IHTbiBarow;aH nonHpHJye
MOCTb / S/ . 
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PHc.5. CxeMa npoToqHoro BapHaHTa ycTaHOBKH AnH H3yqeHHH CBOHCTB YXH. 

rAMMA-PACIIA,D; 
PE30HAHCHhiX COCTOJIHHH JI,D;EP 

1. ,lJ;nH H3yqeHHH Ha HeHTpOHHOM nyqKe 
HMnynLCHOrO peaKTOpa KaCKa,IJ;HLIX raMMa
nepexo,n;oB B x,n;pax co3,n;aHa MeTO,IJ;HKa cyM
MHPOBaHHH aMnnHTY,IJ; COBna,n;aiOIUHX HMnynL
COB c ,n;syx Ge(Li)-,n;eTeKTopos / 9/ . MeTo
,n;HKa fl03BOnHeT BLI,IJ;enHTL cneKTp HMnynL-

PHc.6. 3aBHCHMOCTh HHTeHCHBHoCTH Ha
rpeTbiX HeHTpOHOB (N) OT TeMnepaTypbl 
cTeHOK (T) MegHoro cocyga. I - cocyg 
Heo6e3r~eH, 2 - cocyg o6e3r~eH. 

0 200 600 800 
T(K] 

cos o,n;Horo ,n;eTeKTopa, nonasmux npH cyM
MHposaHHH C COBnaBillHMH HMnynLCaMH ,n;py
roro ,n;eTeKTopa B nHK nonHou :meprHH 3a
,n;aHHoro KacKa,n;a. MeTo,n; ucnLITaH c pa,n;uo
aKTHBHLIMH HCTOqHHKaMH H Ha peaK• ope 
H.GP-30 ( B peaKUHH 35 CP(n, y )). Ha puc.B 
llOKa3aHLI KaCKa,IJ;LI C nonHOH 3HeprHeH 
8579 K3B ( HanpHMep, nHHHH 788+7791 K3B, 
1165+7414 K3B H T.,IJ;.) B KOMnayH,n; - g,n;pe 

PHc.7. TeMnepaTypHaH 3aBHCHMOCTh HH
TeHCHBHOCTH perHCTpaUHH HarpeTb~ HeHT
pOHOB gnH ooe3r~eHHOH llOBepXHOCTH oe

pHnnHH. 

N 
[s·•] 

1 5.0 

I 
J 
J 

4.0 I 
J 

3.0 ~ 
f 

f 
II 
)( 

2.0 
I 

1.0 I 
I • t • T[K) '• 

0 - 400 600 
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PHc. 8. ,OByxKBaHTOBbie raMMa-KacKa,z::u,I c 

ITOITHOH 3HeprHeH 8580 K3B B HAPe 36Cf. 

36 Cf, H3MepeHHbie 3THM MeTO.D;OM. Ilony

'leHHbie HHTeHCHBHOCTH KaCKa.D;OB Corna

CYIOTCJI c H3BeCTHbiMH .n;aHHbiMH. B o6~eM 

cnyqae cneKTP MO)I(eT co.n;ep)l(a Tb cnno umoe 

pacnpe.n;eneHue, o6ycnoBneHHoe Hep a3pe

rneHHbiMH ( H3- 3a 6onblllOH nnOTHOCTH ypoB-

PHc. 9. Pe3ynbTaT 3KcrrepHMeHTOB rro rro

HCKY B03AeHCTBHH na3epHOH BOITHbl Ha 

raMMa-pacrraA 

MOITH6AeHe: 

12, I 3B, 6 -
B - "'pa3HOCTb 

HeHTPOHHbiX pe30HaH COB B 

a - p-BOITHOBOH pe3 0HaHC 

HMITYITbC nagepHOH B OITHbl, 

OTC'IeTOB AeTeKTOp a rrpH 

BKITIO'IeHHOM H BbiKITIO'IeHHOM n a gepe, 

CITITOWHaH KpHBaH - rrpeACKa3aHHbiH 3 cPcPeKT, 

ITYHKTHp - KOPHAOP CTaTHCTH'IeCKOH OWH6-

KH. 

120000 

NL •No 

44 .7 oB 195Mol 
I 12 ,1 aB 198Mo) 

I 
0 

"""[ ''' ' '' '' '.' ·~ ':' '.:' :J 
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Heii) KacKa.n;aMH. CBoHCTBaTaKHXKacKa.n;oB 

no.n;.n;aroTCJI TeopeTH'IeCKOMY pac'leTy. Hx 

3KcnepuMeHTanLHoe uccne.n;oBaHue oco6eH

HO Ba)I(HO rrpu H3y'leHHH raMMa-pacna.n;a 

KOMnayH.n;- COCTOJIHHH Ha BbiCOKOne)l(a~He 

YPOBHH. 

2. BbmonHeHo 3KcnepuMeHTanbHOe uc

cne.n;oBaHue BnHJIHHJI 3neKTpuqecKoro rron11 

na3epHoii BOnHbl Ha raMMa-pacna.n; HeiiT

poHHbiX pe3oHaHCOB. B Teopuu CTHMynupo

BaHHbiX pa.n;Ha.QHOHHbiX nepeXO.D;OB 6binO 

npe.n;cKa3aHo noJIBneuue caTennHTHbiX pe3o

HaHcoB OKOno p-BonHOBOrO HeHTpOHHOro 

pe30HaHCa B MHllleHH, npOCBe'IHBaeMOH na-

3epHbiM CBeTOM. 3KcrrepHMeHTanbHO C rro

MO~blO KPHCTanna Na I ( T e) perHCTpupo

BanCJI BbiXO.D; Y -nyqe}i B o6naCTH pe30HaH

COB 10,7 3B B 
1271 H 12,1 3B B 98Moll0/ . 

06pa3.Qbl 6binH CTeKnJIHHbiMH C COOTBeT

CTBYIO~HMH .n;o6aBKaMH uccne.n;yeMbiX 11.n;ep. 

Pe3ynbTaTbl H3MepeHHH .n;nR o6pa3ua, co

.n;ep)l(aBrnero Monu6.n;eH, noKa3aHbi Ha 

puc. 9. CTaTHCTH'IeCKH .n;ocToBepHoro 3~

~eKTa B03.D;eHCTBHJI na3epHOH BOnHbl Ha 

CHCTeMy "HeHTpOH + JI.D;po" He o6Hapy)l(eHO, 

XOTJI 'IYBCTBHTenbHOCTb H3MepeHHH npe

BOCXO.D;Hna ypoBeHb, He06XO.D;HMbiH .D;nJI 

ua6nro.n;eHHJI npe.n;cKa3aHHoro 3~~eKTa. He

cne.D;OBaHHe npOBO.D;HnOCb COBMeCTHO C 

IJpa)I(CKHM nOnHTeXHH'IeCKHM HHCTHTYTOM 

H lfHCTHTYTOM pa.n;Ha.QHOHHOH .D;03HMeTpHH 

qcAH ( Ilpara ) • 

HEHTPOHHAJI CIIEKTPOCKOIIIUI 

1. B coBMeCTHOH pa6oTe c lfHCTHTYTOM 

11.n;epHbiX uccne.n;oBaHHH AH YCCP (KHeB) 

npoBe.D;eHO H3y'leHHe aHH30TpOnHH pacceg

HHJI HeHTpOHOB JI.D;paMH H30TOITOB OnOBa / ll / B 

• o6naCTH 3HeprHH .D;O 200 K3B. lf3MepeHHJI 

npoBo.n;unucb Ha peaKTope BBP-M Ha HeiiT

pOHHOM ny'IKe, ~HnbTpOBaHHOM KpeMHHeM. 

Pe3ynbTaTbl .n;n11 ceMH H30TonoB Sn cpaB

HeHbi C nony'leHHbiMH H3 H3MepeHHH Ha 

HliP-30 MeTo.n;oM BpeMeHH nponeTa. CoBna

.n;eHue pe3ynbTaTOB no pa3nH'IHbiM MeTo.n;u

KaM CBH.D;eTenbCTByeT 06 HX Ha.IJ;e)I(HOCTH. 

IllupoKHH 3HepreTH'IeCKHH .n;uana30H .n;aHHbiX 

(puc. 10) no3BOnJieT onpe.n;enJITb cpe.n;Hue 

HeHTpOHHbie napaMeTpbl H30TOnOB OnOBa, 

BKniOqag HeHTpOHHbie p -BOnHOBbie CHnOBbie 

~YHKUHH I l 21 . 

2. Ilpo.n;on)l(anucb pa60Tbi no uccne.n;oBa

HHIO napaMeTpOB HeHTpOHHbiX pe30HaHCOB 

He.n;enJI~HXCJI 11.n;ep. 113 aHanu3a ~opMbi pe-
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PHc.IO. 3HepreTHqecKaH 3aBHCHMOCTb ce

qeHHH paCCeHHHH <Ys H K03<pqlHI.J;HeHTOB 

aCHMMeTpHH WI H w2 AnH H30TOTia 124sn. 

30HaHCOB B KpHBLIX nponycKaHHJI TIOJiyqeHhl 

HOBble ,naHHhie 0 He:ii:TpOHHLIX H pa,nHaUHOH

HhiX IliHPHHax pe 30HaHcoa 
127 I , 

1 
133 Cs , 

191
• 

193 Ir B o6nacTH .no 200 3B 
131 

• 

llpoae.neHa cHcTeMaTHKa cpe,nHHX pa

,nHaUHOHHLIX IliHpHH r y TIO o6HOBJieHHOH CO

BOKYTIHOCTH 3KCnepHMeHTaJihHhiX ,naHHLIX 

( puc. 11) I 14/ CpaaHeHHe f/ Kcn · c 

TeopeTHqecKHMH OUeHKaMH TIOKa3aJIO, qTo 

COOTBeTCTBHe r;eop. 3KCTiepHMeHTaJihHLIM 

,naHHhiM yJiyqlllaeTCJI, eCJIH OTKa3aThCJI OT 

HH.IJ:HBH,nyaJihHhiX 3HaqeHHH napaMeTpa TIJIOT

HOCTH ypOBHeH H npHHJITh ero npOTIOPUHO-

PHc. II • CBop;Ka 3KcnepHMeHTaJibHbiX 3Ha

qeHHH Cpep;HHX pap;Hai.J;HOHHblX IIIHPHH HeHT

pOHHb~ pe30HaHCOB H,IJ;ep TIO COCTOHHHW Ha 

Haqano 1982 r. 

r,•I"'"'T----------.-,---...., 
~>8) 

600 

500 

J•f••.•··f ,. ..... 
50 '100 150 200 250 A 

HaJihHh i M a TOMHOMY aecy. C.nenaH TaK)I(e 

BhiBO.IJ: , qTo HH O.IJ:HH H3 TeopeTHqecKHX no.n

XO.IJ:OB H e B COCTOJIHHH ,na Th OTIHCaHHe OTHO

CHTeJih HLIX BapHaUHH f y OT .ll,npa K .11,npy 

H npaB H2JbHYIO BeJIHqHHY a6COJIIOTHhiX 3Ha

qeHHH ry . 

3. H 3MepeHo 3<l><l>eKTHBHoe ceqeHHe pac-
u 6 LI' Ce.IIHHJI HeHTpOHOB H30TOTIOM B .IJ:Ha-

na30He 3HeprHH HeHTpOHOB 0,6 - 80 K3B 

c ToqH oCThiO 3-4o/o (puc. 12). 3HepreTH

qecKHH XO.IJ: ceqeHHJI COBMeCTHO C ,npyrHMH 

.naHHLIM H npoaHaJIH3HpoaaH B R- Ma TpHq

HOM <l>o pMaJIH3Me .IJ:JIJI TIOJiyqeHHJI HH<i>OpMa

UHH 0 B 036y)l(,neHHhiX ypOBHJIX .11,npa 7Li / I 5~ 

PHc. 12r CeqeHHe pacceHHHH HeHTPOHOB 

H30TOTIOM 61i. I - nonHoe ceqeHHe pac

ceHHHH , 2 - BKnap; S-BoJIHbi, 5/ 2- - BKnap; 
+ 

p-BOJIHbl, 3/ 2 - BKJiap; S-BOJIHbl CO CTIHHOM 

3/2. 
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HJy qaJIHCh yrnoaa.11 H 3HepreTHqecxa.ll 

3aBHCHM OCTH npouecca nepeaopaqHaaHH.II 

CTIHHa npH pacce.IIHHH npOTOHOB Ha .ll,npax . 

H3Mep.IIJIHCh coana.neHH.II Heynpyro pacceHH

HhiX npo TOHOB B peaKUH.IIX 
30 Si (p, p ' y ) ll 61 H 

26 Mg(p , p' y ) /17/ C raMMa-KBaHTaMH 

E2- nep exo.na, HcnycxaeMhiMH nepneH.IJ:HKY

JI.IIpHO TIJIOCKOCTH peaKI.J;HH npH B036y)l(,neHHH 
+ 

B .11,npax nepaoro cocTOJIHH.II 2 . Ha puc .13 
npHBe,ne Hhl 3HepreTHqecKHe 3aBHCHMOCTH 
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PHc.l3. 3HepreTHqeCKHe 3aBHCHMOCTH yr

JIOBhiX pacnpep;eneHHH ( cneaa) H aepoHT

HOCTH nepeaopoTa cnHHa (cnpaaa) B pe

aKUHW 3QSi(p,p 1 y). 

3THX BeJIHqHH, H3MepeHHbie )J;JIH 30Si B 

Pe3oHaHcax E(c Ml = 3 322· 3 342· 3 360 
p , ' ' ' , 

H 3,387 M3B. IlonyqeHa cneKTpocKorrH-

qecKaH HH~OpMaQHH 0 CIIHHaX H qeTHOCTHX 

pe30HaHCOB H HX rrapuHaJibHbiX lliHp HHaX. 

CBOHCTBA rEnH R- II 

HOBhl~ 3Taii HCCJie;noBaHH~ CBO~CTB 

KBaHTOBO~ *H.Z.KOCTH - CBepXTeKyqer o re

JIHH - HaqaT B Jia6opaTOpHH C BBO)J;OM B 

3KCIIJiyaTaQHIO KpHOCTaTa C OTKaqKO~ rrapOB 

reJIHH-3, rro3BOJIHBrnero oxna~aTL o 6pa-

3eu reJIHH 06'heMOM OKOJIO 4 JI HH*e T eMrre

paTypbl 1 K. Ha crreKTpoMeTpe .[(11H -1M 

arrepBLie rrpoae;neHLI H3MepeHHH Heyrrpy roro 

pacceHHHH He~TpOHOB IlpH TeMrrepaTypaX 

o6pa3ua 0,45, 0,5 H 0,8 K. 11ccne;noaa nacL 

TeMnepaTypHaH 3aBHCHMOCTb IIJIOTHOCTH 

603e·KOH)J;eHCaTa - ~paKQHH aTOMOB r eJIHH 
c HyneBLIM 3HaqeHHeM HMrrynLca. Pe3ynL

TaTw rrpe;ncTaaneHhl Ha puc. 1~ CrrnornHo~ 
JIHHHe~ IIOKa3aHaaiiiipOKCHMaQHH60Jie e paH

HHX ;naHHbiX nH«<>, IIYHKTHpOM - rrpe;ncKa-
3aHHe O)J;HO~ H3 TeOpeTHqecKHX pa60T. IJpH 

T < 1 K Ha6nro;neHo ao3pacTaHHe rrnoTHo-
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CTH 6o3e-KOH)J;eHCaTa, KaqeCTBeHHO COrJia· 

cyroiQeecH c rrpe;ncKa3aHHO~ TeH;neHnHe~. 

IJonyqeH H pH;n _npyrHX XapaKTepHCTHK KBaH

TOBO~ *H)J;KOCTH, TaKHX KaK cpe;nHHe KHHe

THqecKaH H IIOTeHQHaJibHaH 3HeprHH Ha O)J;HH 

aTOM reJIHH H HX TeMIIepaTypHbie 3aBHCH· 
MOCTH / !S/. 

PHc. 14. TeMnepaTypHaH 3aBHCHMOCTh 

IIJIOTHOCTH 603e-KOHp;eHCaTa B reJIHH-4. 
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MAllOYrllOBOEPACCERHHE 
TEIIllOBbiX HEHTPOHOB 

Ha HMnyJILCHOM peaKTope HE P- 2 npo
Be,ZJ;eHLI nepBLie H3MepeHHH Ha YCTaHOBKe 
Manoyrnoaoro pacce.RHHH HeihpoHoB. He
CJie,ZJ;OBaJIHCL napaMeTpLI yCTaHOBKH, BLI· 
flOJIHeHa cepH.R 3KCnepHMeHTOB flO HJyqe· 

HHIO npOCTLIX 3JieKTpOJIHTOB C flOMO~LIO 

Manoyrnoaoro pacce.RHHH Heii:TpOHOB npH 
HCflOJIL30BaHHH MeTO,ZJ;a aapHaUHH KOHTpac
Ta. Ha6nro.neHo HaJIHqHe cy~ecTBeHHLIX Heii:
TPOHHo-onTHqecKHX HeO,ZJ;HOpO,ZJ;HOCTeii: B 
pacTaopax 3JieKTponHTa NaOH a T.R)I(e

noii: so.ne. B xaqecTBe npHMepa Ha puc. 15 
npe,ZJ;CTaBJieHa 3aBHCHMOCTL HHTeHCHBHOCTH 
pacce.RHHH TenJIOBhlX Heii:TpOHOB OT nepe· 
.naHHoro HMnynLca ,ZJ;JIH 0, 5- M pacTaopa 

NaOH a D2 0. Rpxo Bhlpa)l(eHHhlii: MaK
CHMYM B o6JiaCTH MaJILIX HMflYJILCOB MO)I(eT 
COOTBeTCTBOBaTL KpynHOMaCUITa6HLIM 
KnacTepaM c pa.nHycoM - 7 HM. Pa6oTa 
npOBO,!J;HTCH COBMeCTHO C HHCTHTYTOM. MaK· 
poMOJieKyJI.RpHOH XHMHH tiCAH ( Ilpa • 
ra / 19/ . 

PHc.J5. 3aBHCHMOCTb HHTeHCHBHOCTH pac

Ce.HHHH TenJIOBbiX HeHTPOHOB OT nepegaH

HOrO HMnynhca ,D;JIH 0,5-M paCTBOpa NaOH 

B D20. 

I 

" 0,2 r-

0.1 -

0 -

0 

OSM 

• • 

I 

NaOD -

-

-
I 

1 2 

H3YtiEHHE CBOHCTB 
KOH)l;E HCHPO BAHHbiX CP E)]; 

1. P a3pa6oTaHHLiii: a llH<I> MeTo.n HJy· 
qeHHH TeKCTyp C nOMO~biO ,IJ;H4Jpai<UHH Heii:
TpOHOB no apeMeHH npone:ra npHMeHeH .nnH 
HCCJie ,ZJ;OBaHHH peKpHCTaJIJIH3aUHH Me,ZJ;HhlX 
cTep)I(Heii: Henocpe.ncTBeHHO a xo.ne 3Toro 
npouecca. )l;nH HJyqaaiiiHXCH CTep)I(Heii: aecL 
npouecc JaHHMan 35 qacoa, a TeqeHHe 
KOTOphlx :Ka)I(,ZJ;Lie 2 qaca HJMep.RnHcL Heii:T

pOHHLie cneKTPLI. IIpHMep .nH4Jpai<UHOHHLIX 
cneKTpoa npHse.neH Ha puc. 1~ IIoKa3aHo, 
qTo .nH4JpaKUHH no apeMeHH nponeTa o6ecne
qHaaeT B03MO)I(HOCTb HJyqeHHH rnaBHbiX 

TeKCTypHbiX KOMflOHeHT Henocpe,ZJ;CTBeHHO 
a npoue cce peKpHcTannHJaUHH / 20 /. 

2. H ccne.nosaHa TeMnepaTypHaH JaaH
CHMOC Th IIIHpHH flHKOB MarHHTHbiX B036y)l(· 
,ZJ;eHHH B HHTepMeTaJIJIHqeCKHX COe,ZJ;HHeHHHX 

PrNi 2 , PrA r 2 PeJynLTaTLI .nn11 

J 3 1 Jll 
<!2) 222 220 

.. 00 

500 600 

200 Ill 

900 

...... 
PHc. 16 . .UmppaKUHOHHbJe cneKTpbJ Megn: 
BHH3Y - CTep~HH B XOJIO,JJ;HO-ge~OpMHpo-

BaHHOM COCTOHHHH, nocepe,JJ;HHe - nOCJie 
peKpHc TanJIH3auHH, BBepxy nopomoK 
Me,D;H ( o 6pageu 6e3 TeKCTypw). 
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PHc. I 7. 3aBHCHMOCTb umpHHbi JIHHHH Mar

HHTHhiX B036Y))<,D;eHHH B PrAl2 OT TeMne

paTypbi: TO'IKH - 3KCnepHMeHT, CllJIOIIIHa.H 

JIHHH.H - 3KCnepHMeH'i'aJibHbJe 3Ha'leHH.H IIIH

pHH y B MHJIJIH3JieKTpOHBOJibTaX. 

PHc.I8. CneKTpw HeKorepeHTHoro Heynpy

roro pacce.HHH.H He:HTpOHOB .D:JI.H Hr HgHo

KPH€TaJIJIH'IecKoro Be~eCTBa 3BBA npH 

pa3HWX TeMnepaTypax: llYHKTHp - 6WCTpo-

3aMOpo~eHHa.H HeMaTH'IeCKa.H ~a3a, CllJIOIII

Ha.H KpHBa.H - KpHCTaJIJIH'IeCKHH o6pa3e~. 

XXJ 

200 
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[ CM-J) 
1£W !JJO XXJ 200 100 80 60 1,() 20 tJ 0 

EBBA 
T•118K 

P r Ae 2 noi<a3aHLI Ha puc. 17. 3I<cnepu-

MeHTaJILHLie ,naHHbie ( TO'II<H) H TeopeTH1.fe· 
ci<ue pacqeTLI ( cnnoniHa.ll I<PHBa.ll) cor na

cyroTc.ll. Cornacuo Teopuu ci<a'IOI< B lliHPHHe 

JIHHHH npu nepexo.ne coe.nuueHH.II H3 4leppo-

4>a3LI B napa4la3y ( li>aJOBLIH nepexo.n npu 
TK:: 33 K) B03HHI<aeT B pe 3YJILTa Te nonuoro 

H3MeHeHH.II CXeMhl ypOBHeH 4f ·JJiei<TpOHOB 
B I<pHcTannuqeci<oM none / 2 1 I . 

GH!v) 

10 

1 

PHC. 19. 
(BBepxy) H 

AH~HKa~HH 

pe 5 K. 

T=5K 

4 6 8 10 20 30 [ CM-J) 

~-

<lJOHOHHblri cneKTp aMop~HOH 

KpHCTaJIJIH'IeCKOH (BHH3y) MO

Be~eCTBa 3BBA npH TeMnepaTy-

3. BLmonHeH LtHI<JI JI<cnepuMeHTOB no 

HCCJie,IJ;OBaHHIO I!>OHOHHbiX cnei<TpOB aMopl!>· 
HbiX )I(H,II;I<OI<pHCTaJIJIH'IeCI<HX aemecTB MeTO· 

,noM ueynpyroro pacce.IIHH.II ueiiTpouoa ua 
ycTauoai<e K,D;COr-1 / 2 21. IIpuMep cnei<Tpoa 

,nn.11 aemecTBa 31iliA noi<a3aH ua puc. 18. 
Cnei<TP ueMaTH'IeCI<OH 4>a3hl coxpau.11eT o6-
mue qepTLI, xapai<TepHLie ,nn.11 I<pHcTaJIJIH'Ie

ci<oro o6pa3ua. O.nuai<o B o6nacTH qacTOT 
V < 30 CM -l , I<ai< BH,IJ;HO H3 puc . 19, npo-



HBHJIHCb 3aMeTH.bie OTJIH'IHH B <lJoHOHHblX 

cneKTpax: c noHH)KeHHeM TeMnepaTyphi JJ;O 

5 K HH3KO'IaCTOTHaH o6nacTh <PoHOHHoro 

cneKTpa aMop<lJHoro o6pa3ua Bee 6onbrne 

OTKJIOHHeTCH OT 3aKOHa )l;e6aH g ( V) - V 
2 , 

xapaKTepHoro JJ;JIH KpHcTannoB. Pa6oTa npo

BOJJ;HTCH B coTpy.D;HH'IeCTBe c HHCTHTYTOM 

<lJu3HKH TBep.D;oro Tena AH CCCP, HHcTu

TYTOM H.D;epHOH <iJH3HKH r.KpaKOBa H HHCTH-

TyTOM <lJH3HKH RrennoHCKoro yHHBepcuTeTa. 

Ilpo Be.LJ;eHbi pac'leTbi <lJoHOHHhiX JJ;Hcnep-

CHOHHhlx COOTHOllieHHH JJ;JIH aHTpaueHa-

d 
1 23 .1 JO H cneKTpOB 'laCTOT KOJie6aHHH 

1 24 / 
B KpHCTaJIJie .D;H<lJeHHJia . . , H npOBe.LJ;eHO 

cpaBHeH He TeOpeTH'IeCKHX pe3yJibTaTOB C 

nony'leHHblMH paHee 3KCnepHMeJfTaJibHbiMH 

JJ;aHHbiM H no H3y'leHHIO JJ;HHaMHKH KpHCTaJI

JIH'IeCKH X perneTOK 3THX Bell(eCTB. 

HAYliHO- ITPHKJIA,[(HhiE PAiiOThl 

PEHTrEHO-~BIDOPECUEHTHhlA 
3BEMEHTHhiA AHABH3 

MeTOJJ; xapaKTepHCTH'IecKoro peHTre

HOBCKOrO H3Jiy'leHHH, B036y)KJJ;aeMOrO nyq

KOM npOTOHOB OT yCKOpHTeJIH 3r-5, npu

MeHeH JJ;JIH H3y'leHHH BXOJJ;HIQHX B COCTaB 

qenoBe'lecKoro opraHH3Ma MHKp03JieMeH

TOB. MeTOJJ; He Tpe6yeT 60JiblliHX KOJIH'IeCTB 

BeiQeCTBa ( JJ;OCTaTO'IHO HeCKOJibKHX JJ;eCHT

KOB MHKporpaMM/CM 2 ) H o6ecne1.J:HBaeT 

OJJ;HOBpeMeHHOe onpe.D;eJieHHe KOHQeHTpaQHH 

HeCKOJihKHX MHKP03JieMeHTOB c 'IYBCTBH

TeJihHOCThiO ,!1;0 - 10-S r/r. IlpoBe.LJ;eHhi H3-

MepeHHH C o6pa3QaMH CnHHHO-M03rOBOH 

)KHJJ;KOCTH nauueHTOB KJIHHH'IeCKOrO OTJJ;e

JieHHH HHCTHTyTa HeBponoruu r. KenLue 

(IIHP) 
1251. TunH'IHhiH cneKTP xapaKTepuc-

PHc.20. CneKTP peHTreHoBcKoro xapaKTe

PHCTH'IecKoro H3Jiy'leHHH, JJ;eMOHCTpHpyro

~HH MHKp03JieMeHTHhiH COCTaB CTIHHHOM03-

rOBOH iKHJJ;KOCTH. 

lO 

20 

I) 

TH'IeCKOr<;> H3Jiy'leHHH B JJ;aHHOM HCCJie.LJ;OBa

HHH npe .D;CTaBJieH Ha puc. 20. B COCTaBe 

HCCJie.LJ;OBaHHbiX 06pa3QOB 06Hapy)KeHbl Cf, 
K, Fe , Cu , Zn , Br , Ca . Ilpe.D;cTaBJIHeT 

HHTepe c BbiHBJieHHe KOppeJIHUHH Me)KJJ;y 

MHKp03JieMeHTHblM COCTaBOM H 3a6oJieBa

HHHMH QeHTpaJibHOH HepBHOH CHCTeMbi. Pa-

60Ta HBJIHeTCH COBMeCTHbiM HCCJie.LJ;OBaHHeM 

OHRH c HHCTHTYTOM <lJuJHKH Bbicrneil ne.LJ;a

rorH'Ie CKOH lliKOJibi H HHCTHTYTOM HeBpO

noruu r .KenLue ( IIHP) . 

HEATPOHHO

AKTHBAUHOHHhiA AHABH3. 

PA,IJ;HAUHOHHARCTOAKOCTh 

MATE P HABOB 

1. llpO.D;OJI)KeHbi pa60Tbi no HCCJie.LJ;OBa

HHIO 3 JieMeHTHOrO COCTaBa npHpO.D;HblX BOJJ;, 

ropHblX nopo.D;, nO'IB H B03JJ;yxa JJ;JIH HY)KJJ; 

rH.D;por e OJIOrHH H 3KOJIOrHH. IlpHMeHeHHe 

BblCOKO'IYBCTBHTeJibHOrO HeHTpOHHO-aKTH

BaQHOHH OrO aHaJIH3a n03BOJIHJIO pacrnHpHTb 

Kpyr H CCJie.LJ;yeMbiX 3JieMeHTOB ,!1;0 35-40 

BMeCT O 10-15, onpe.D;eJIHeMbiX 06hi'IHbiMH 

<lJuJHKo - xHMH'IecKHMH MeTo.LJ;aMH. Cpe.D;H on

pe.D;enx e MbiX 3JieMeHTOB Au Ag , Sc , 

Co , Cs , As , Br , Sb , Fe , Cr , Cd , 
Zn , Ba , Tb , Os , W , Se , Mn H .D;p. 

( 'IYBCTB HTeJibHOCTb onpe.D;eJieHHH OTJJ;eJib

HhiX 3Jie MeHTOB oT 10 -6 JJ;o 10- 11 r/r) 
126;' 

IlpOBOJJ;HMbie pa60Tbl n03BOJIHT nOBbiCHTb 

3<lJ<lJeKTHBHOCTb Hay'IHO-MeTOJJ;H'IeCKHX pa3-

pa60TOK CHCTeMbl MOHHTOpHHra, TIOJIY'IHTb 

rH.D;por e onoru'leCKHe JJ;aHHbie o MHrpauuu 

3JieMeHTOB. 

2. IlpOBOJJ;HJIHCb HCCJie.LJ;OBaHHH pa.D;Ha

UHOHHOH CTOHKOCTH px.D;a nonynpoBOJJ;HHKOB 
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npH o6ny'leHHH 6LICTPLIMH HeiiTpoHaMH. On
pe,!l;eneH 3d>d>eKT B03,!l;eHCTBHH 6LICTpbiX Heif
TpOHOB Ha 3neKTponpoBO,!l;HOCTb z n s I 27 I . 
lby'leHO pa,!l;HaiiHOHHOe B03,!l;eHCTBHe 6biCT
pbiX HeHTpOHOB Ha KpeMHHeBbie ,!l;Hci>ci>YJHOH-

Hbie ,!l;eTeKTOpbi i 281. IIony'leHHLie peJynL
TaTbl HCITO:Jib3YWTCH B npOeKTHpOBaHHH 
KpeMHHeBbiX ,!l;Hd>ci>YJHOHHbiX ,!l;eTeKTOpOB, 
npe,!J;Ha3Ha'leHHbiX ,!l;:JIH cneKTpOMeTpHH H 
,!1;03HMeTpHH 6LICTpbiX HeHTpOHOB. 

3KCIIJIYATAUH.H, 
COBE P illEHCTBOBAHHE H PA3BHTHE 

OCHOBHhiX YCTAHOBOK H AIIIIAPATYPbl 

PEAKTOPhl If YCKOPHT EJIH 

1. B COOTBeTCTBHH C nporpaMMOH 2- ro 
3Tana 3HepreTH'IecKoro nycKa HMnynLcHoro 
peaKTOpa lf]i p- 2 ero cpe,!l;HHH MOIIIHOCTb B 
anpene 1982 r. 6Lma ,!l;OBe,!l;eHa ,!l;O 2 MBT 
npH qacTOTe HMnynLCOB 25 ru. B 3TOM 
pe)I(HMe peaKTOP npo.pa6oTan 1000 qacoa, 
B Te'leHHe KOTOpbiX BblllO:JIHeH 06IIIHpHbiH 
KOMnneKc cneuuanLHbiX uccne,!l;oBaHHH ero 
napaMeTpoa H CHCTeM. YcTOH'IHBaH pa6oTa 
peaKTOpa n03BO:JIH:Jia nepeHTH K OCBOeHHW 
pe)I(HMa C 'laCTOTOH 5 ru Ha MOUIHOCTH 
0,4 MBT. lfJMepeHHH nnoTHOCTH noToKa 

Ten:JIOBbiX HeHTpOHOB Ha noaepXHOCTH Ja-
• 15 

Me,!l;:JIHTe:JIH ,!l;a:JIH Be:JIH'IHHY 2 ·10 HeHT-
pOH/cM 2 · c. TaKHM o6pa3oM, p eaKTop 
HJi P- 2 npeBJOIIIen no MrHoBeHHOMY n oToKy 
BCe CYUieCTBYWUIHe HeHTpOHHLie HCTO'IHHKH . 
B xo,!l;e coJ,!l;aHHH HH)I(eKTopa K HJi P - 2 -
YCKOpHTe:JIH JllfY- 30 - BblllO:JIHeH MOHTa)l( 
H Hana,!l;Ka Y3:JIOB d>opHH)I(eKTOpHoro, HH)I(eK
TOpHoro H nepaoro yqacTKOB JIHY- 30 . 

2. PeaKTop HJiP-30 H ycKopHTen L-HH
)I(eKTop JIY3 -40 pa6oTa:JIH B COOTBe TCTBHH 
c nnaHOBLIM Ja,!l;aHHeM, o6ecne'IHBax Hayq-

68 

Hble HCC:Jie,!l;OBaHHH JIH<l> B o6naCTH H,!l;epHOH 
ci>H3HKH. B CBH3H C HaMe'leHHOH MO,!l;epHH
JauHeH YCKOpHWIIIHX CeKIIHH CMOHTHpOBaHa 
HOBaH BaKyyMHaH CHCTeMa 
JIY3-40. 

YCKOpHTe:JIH 

YcKopuTenL npoToHoB 3r-5 pa6oTan no 
COKpaUieHHOMY rpaci>HKY B OCHOBHOM ,!l;:JIH 
o6ecne'leHHH Hay'IHo-npHKna,!l;HbiX uccne,!l;o-
BaHHH. 

IIEPBOOqEPE,D;HhiE 
<l>H31fqECKHEYCTAHOBKH 

HA HJiP-2 

HaqanHCL nnaHOBble d>HJH'IeCKHe 3Kcne
puMeHTLI Ha qeTblpex ny'IKax peaKTopa 
If liP- 2. Ha d>HJH'IeCKHX ycTaHOBKax nepBoii 
oqepe,!J;H: KaHane ynLTpaxono,!l;Hblx HeiiTpo
HOB, HeHTpOHHOM ,!l;Hd>paKTOMeTpe, ycTaHOB
Ke ManoyrnoBoro pacceHHHH, KoppenxuHoH
HOM cneKTpOMeTpe npoBe,!l;eHbl H3MepeHHH 

Ha 3neKTpouHoM ycKOPHTene ITHY-30 no

ny'leHbi nepBbie lly'IKH 3:JieKTpOHOB HH

~eKTOpHoro H nepBOrO yCKOpHTe:JibHOrO 

yqacTKa. 



B 3KcnepHM~HTanhHOM sane peaKTOpa 
HBP-2 Ha nyqKax HeHTpOHOB HaqanH pa6o-
TaTh nepBooqepep;Hbie .PHsHqecKHe yeT a-
HOBKH: KaHan ynhTpaxonop;Hb!X HeHTpOHOB, 
cneKTpoMeTp ManoyrnoBoro pacceRHHR 
(BH,D;Hbi Ha nepep;HeM nnaHe), Koppenm.~;H

OHHbiH cneKTpOMeTp, HeHTPOHHbiH p;Hii>paK
TOMeTp, 

B coTpyp;HHqecTBe co 
r~p Ha BOChMOM KaHane 

cne~HanHCTaMH H3 
peaKTopa HBP-2 

C03p;aeTCR cneKTpOMeTp llOITRPH30BaHHhlX 
HeHTpOHOB, Ha CHHMKe: HCllbJTaHHR Mar
HHTHOrO rOHHOMeTpa cneKTpOMeTpa. 

ITop;roTOBKa K H3MepeHHRM Ha HeHTpOHHOM 
p;H.PpaKToMeTpe. 
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napaMeTpOB Ha Heif:TpOHHbiX IIY'IKaX. H a Ka
Hane YXH Hccne,D;oBaHLI paJJIH'IHLie BapHaH
TLI 3aMe,D;JIHTeJieH YJibTpaXOJIO,Il;HbiX HeHTpO
HOB. Ha HeiiTpOHHOM ,D;H~paKTOMeTpe ocy
mecTBJieHa KOppeKTHpOBKa KpHBH3Hbl Jep
KaJibHOrO HeHTpOHOBO,D;a, noJiy'leHO 3Haqe
HHe nOJIHOrO nOTOKa HeHTpOHOB Ha o6pa3-
u;e 2· 10

0 
S H/CM 2 

• C B ,D;HanaJOHe ,Il;JIHH BOJIH 
1,5-25 A npH MOIUHOCTH 0,4 MBT. B ycTa
HOBKe MaJioyrJIOBOrO pacceHHHH nOTOK 
HeHTpOHOB Ha o6pa3u;e CO CTaBHJI 
6·10 6 H/cM 2

• c npH MOIUHOCTH 0,4 MBT. 
IlpOBO,Il;HJIHCb pa60Tbl no MO,D;epHH3ai.J;HH 6no
KOB 3JieKTpOHHKH H aBTOMaTH3ai.J;HH 3KCne
pHMeHTa. 

H3MEPHTEJihHO
BhlqHCJIHTEJihHhlA U EHTP 

1. IlpO,D;OJI)I(aJiaCb peKOHCTPYKI.J;HH H3Me
pHTeJibHOrO u;eHTpa, ocymecTB.'IHeMaH B CBH-

3H c Ha'laJioM 3KcnepHMeHTOB Ha HEP- 2. 
KoHe'IHOH ee u;enLIO HBJIHeTCH co J,D;aHHe 
MHOrOMaUIHHHOH e,D;HHOH CeTH 3BM / 29/ , 

o6ecne'IHBaromeii Bee HanpaBJieHHH pa6oT 
Ha HMnyJILCHbiX peaKTOpax B 06JiaCTH H,D;ep
HOH ~H3HKH H ~H3HKH KOH,D;eHcHpoBaHHLIX 
cpe.Jl. ManLie 3 BM, BXO,D;HIUHe B c ocTaB 

I. An~HMeHKOB B.IT. H gp. OHHH, 
P3-82-411, lly6Ha, 1982. 

2. AneKceeB r.n. H gp. ITHCbMa B )l{3T<l>, 
1982, 36, c. 94. 

3. rnegeHOB ~.M. H gp. OHHH,P3~82-303, 

llY6Ha, 1982. 
4. BTIDPHH B.A., ITonoB n.rr. OHHH, 

P3-82-309, llY6Ha, 1982. 
5. KagMeHCKHH c.r., MapKyilleB B.rr., 

<l>ypMaH B.H. OHHH, P4-82-210, lly6-
Ha, 1982. 

6. HrHaTOBH'I B.K. H gp. omm, 
P3-82-811, lly6Ha, 1982. 

7. KawyKeeB H. T. , qHKOB H. <I>. lloKJiagt,I 
BonrapcKoH AKageMHH HayK, 1982, 
T. 35, C. 451. 

8. Alexandrov Yu.A. JINR,E3-82-12, 
Dubna, 1982. 

9. Borg3eJib A.A. H gp. OHHH, 
Pl5-82-706, lly6Ha, 1982. 
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H3MepHTeJibHbiX MO,Il;yJieH, OCHameHbl ,D;Onon
HHTeJibHOH BHeUIHeii naMHTLIO THna CM-
3101, a TaK)I(e ,D;HHaMH'IecKoro THna. Ena
ro,D;apH 3TOMY H3MepHTeJibHbiH u;eHTp o6ec
ne'IHJI B 1982 r. H3MepeHHH npH O,Il;HOBpe
MeHHOH pa6oTe HEP-30 H HEP-2. 

2. BenacL pa6oTa no H3rOTOBJieHHIO, 
IOCTHpOBKe H ,Il;OBO,D;Ke ycTpOHCTB Me)I(Ma
UIHHHLIX CBHJeii. Pa3pa6oTaHo HpeanHJOBa
Ho nporpaMMHoe o6ecne'leHHe nepBoii oqe
pe,D;H ceTH 3BM "SONET -- 1301. Ha'laTLI Hc
cne,D;oBaHHH B03MO)I(HOCTeH HCnOJib30BaHHH 
BOJIOKOHHO-onTH'IeCKHX JIHHHH CBH3H ,Il;JIH 
06MeHa HH~OpMau;HeH Me)I(,D;y 3BM B COCTa
Be HJMepHTeJILHoro u;eHTpa 131 1. B 3Kcne
pHMeHTaX HCITOJib30BaJIHCb ycTpOHCTBa on
TH'IeCKOH CBH3H, pa3pa6oTaHHLie B r ,lJ;P. 

3. Ha 6a3e MaJILIX 3BM CM-3 H 3neKT
poHHKa C03,D;aHO HeCKOJibKO H3MepHTeJibHbiX 
CHCTeM ,Il;JIH HeHTpOHHbiX CITeKTpOMeTpOB, 
B TOM 'IHCJie ,Il;JIH ycTaHOBKH ManoyrJIOBOrO 
pacceHHHH, ,Il;H~paKTOMeTpa HeHTpOHOB 
,lJ;H- 2, cneKTpOMeTpa MHO)I(eCTBeHHOCTH y
KBaHTOB, CHCTeMM KOppeJIHI.J;HOHHMX H 
cneKTpaJibHMX H3MepeHHH napaMeTpOB 
HEP-2 132 / , ycTaHOBKH ,D;JIH MHoronapa
MeTpH'IeyKoro HCCJie,D;OBaHHH ,D;eJieHHH 
H,D;ep 133 , cneKTpoMeTpa Heynpyroro pac
ceHHHH K,IJ;COr- M / 34/. 
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nA60PATOPMR 
Bbi~MCnMTEnbHOM TEXHMKM M ABTOMATM3A~MM 

B 1982 rO.IJ;Y OCHOBHLie YCHJIHJI I<OJIJiei<TH
Ba Jia6opa TOpHH 6LIJIH HanpaBJieHLI Ha OCBOe
HHe 3BM EC -1060, 34J4Jei<THBHoe ucnoJIL3o
aaHHe H pa3BHTHe 3BM CDC - 6500 H 
B3CM -6 H cucTeM aBTOMaTHqeci<ou H nony-

aBTOMa THqeCI<OH o6pa60TI<H I<aMepHLIX 
CHHMI<OB. IlpO.IJ;OJI)I(aJIOCh pa3BHTHe pa60T 
no MaTeMaTHqeci<OMY MO,IJ;eJIHpOBaHHI04JH3H
qeci<HX npoueccoa H coJ.IJ;aHHIO nporpaMM 
o6pa60TI<H 3I<CnepHMeHTaJILHhiX ,IJ;aHHhiX . 

P A3BHTHE H 3~EKTHBHOE HCIIOnh30BAHHE 
[(EHTPAnhHOrO Bhi'1HCnHTEnhHOrO 

KOMIInEKCA OH.HH 

P A3BHTHE QEHTP AJi h HOrO 
BbltiHCJIHTEJih HOrO 

KOMIIJIEKCA OH.HH 

1. IlpOBe,IJ;eHLI pa60Thl no OCBOeHHIO 3BM 
EC -1060. 3aaeprneHo I<OMnJiei<TOBaHHe 6a-
30BOH 6H6JIHOTei<H nporpaMM 06I.Uer o Ha3-
HaqeHHJI ( OI<OJIO 700 nporpaMM) H no,IJ;
rOTOBJieHLI opucaHHJI nporpaMM .IJ;JIJI nOJih
JoaaTeneu 1 l . . 

CoJ.IJ;aHLI nporpaMMHLie cpe.IJ;CTBa .IJ;JIJI 
aBTOMa TH3aUHH nepeBO,IJ;a nporpaMM Ha 4Jop
TpaHe c 3BM ~(CM -6 H CDC-.6500 Ha 
3BM EC-1060 

2 
• 

IIO,IJ;rOTOBJieHa, OTJia)l(eHa H BI<JIIOqeHa B 
COCTaB onepaUHOHHOH CHCTeMLI MO.IJ;e pHH3H
poBaHHaJI aepCHJI nporpaMMHOH nO.IJ;CHCTeMLI 
o6cJiy)I(HBaHHJI JIOI<aJILHhiX TepMHHaJIOB, 1<0-
TOpaJI COBMeCTHMa no BXO.IJ;HOMY Jl3hii<Y 
c no.IJ;CHCTeMOH INTERCOM Ha 3BM CDC -
6500 H B3CM -6 / 31. Pa3pa6oTaH, H3roToa
JieH H aBTOHOMHO HaJia)l(eH TepMHHaJILHhiH 
I<OHTpOJIJiep Ha 16 TepMHHaJIOB H no.IJ;rOTOB
JieHO cHcTeMHoe nporpaMMHoe o6ecn eqeHHe 
.IJ;JIJI paCIIIHpeHHOH CeTH TepMHHaJIOB Ha 
3BM EC-1060. 

2. B CBJI3H c pacrnupeHHeM TepMHHaJIL
HOH ceTH Ha 3BM CDC -6500 pa3 pa6oTaH 
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BTopou MYJILTHnJiei<cop TepMHHaJILHhiX ycT
poucTB. BLmonHeHLI pa6oTLI no Tei<yi.Ueif 
MO.IJ;epHH3aUHH onepaUHOHHOH CHCTeMLI H 
6u6JIHOTei<H nporpaMM o6I.Uero Ha3HaqeHHJI . 
Pa3pa6oTaH TpaHCJIJITOp co CTPYI<TypHoro 
.IJ;HaJiei<Ta 4JopTpaHa /S / . 

3. Ha 3BM B3CM-6 C.IJ;aHa B onLITHYIO 
3I<CnJiya TaUHIO nonynpOBO.IJ;HHI<OBaJI BHeiii
HJIJI naMJITL I 41, qTo no3BOJIHT noBLICHTL 
Ha,IJ;e.>KHOCTh H npOH3BO.IJ;HTeJILHOCTh 3TOH 
3BM. BLmonHeHLI pa6oTLI no pa3BHTHIO one
pauHOHHOH CHCTeMLI H paCIIIHpeHHIO 6H6JIHO
Tei<H nporpaMM o6I.Uero Ha3HaqeHHJI . Ilo.IJ;
roTOBJieHLI I< H3,IJ;aHHIO no.IJ;p06HLie OnHCaHHJI 
nporpaMM 6H6JIHOTei<H .IJ;JIJI nOJih30BaTeJieH. 
Ilepeae,IJ;eH a I<pyrnocyToqHLIH pe)I(HM pa-
6oTLI I<OHUeHTpaTOp TepMHHaJIOB Ha 6a3e 
3BM EC-1010 H o6ecneqeHa Ha.IJ;e)I(HaJI 
pa6oTa TepMHHaJILHoil ceTH 3BM CDC -
6500 H B3CM-6 16 ,?/. 

BHE~PEHHE H HCIIOJih30BAHHE 
CHCTEMAHAJIHTHtiECKHX 

BbltiHCJIEHHH HA 3BM 

Ha 3BM EC-1060 BHe,IJ;peHLI .IJ;Be npo
rpaMMHLie CHCTeMLI .IJ;JIJI aHaJIHTHqeCI<HX BLI-



'IBCJieHHH ( SCHOONSCHIP H REDUCE -2), 
KOTOpble lllHpOKO HCITOJih3YIOTC11 ~JIR pellle
HHR Ja~aq TeopeTH'IeCKOH ~H3BKH H npB
KJia~HOH MaTeMaTHKH. PaclllHpeHhi BOJMO)I(
HOCTH nporpaMMHOii CHCTeMhi REDUCE- 2 
Ja C'leT BKJIIO'IeHHR B Hee nporpaMM pa3JIO
)l(eHHR 3JieMeHTapHLIX ~YHKI.J;HH Ha npOCTbie 
~po6H I BI , pa3pa60TKH aJirOpHTMa ITOCTpOe
HHR np06JieMHO- OpBeHTHpOBaHHhiX BepCHH 
cHcTeMhi 191, a TaK)I(e o6ecne'leHHR B03-

MO)I(HOCTH pa60TLI C HeKOMMYTHPYIOIUHMB 
Bbipa)l(eHHRMH. 

C noMOII.J;hiO CHCTeMhi SCHOONSCHIP BLI
'IHCJieHhl peHOpMrpynnOBhie ~YHKI.J;HB B 
TpeXTieTJieBOM npH6JIH)I(eHHB ~JIR 6e3Macco
BLIX cynepCHMMeTpH'IHbiX TeOpHH JIHra
MHJIJICa npH N= 1,2,4. Hap11~y c (N =4)
TeopHeii Haii~eH eme o~HH aapHaHT cynep
CBMMeTpH'IHOii TeOpBH (N = 2) C COKpa
II.J;aiOII.J;HMHCR paCXO~HMOCT 11MB 11 O/ C HC
noJih3 oaaHHeM CHCTeMhi REDUCE-2 Beene
~oBaHo noae~eHHe o6mero pellleHHR ypaa
HeHHR t{y-Jioy B OKpeCTHOCTH 60pHOBCKOrO 
nonroca ~JIR CTaTH'IecKoro p-aonHoaoro 
rr N -pacceRHHR 111 1. B paMKax pa6oT no 
H3y~eHBIO KaJIH6pOBO'IHbiX TeOpBH ITOJIR Ha 
npocTpaHCTBeHHo-apeMeHHOii pellleTKecoa
MeCTHO C JIT<I> npoae~eHO HCCJie~OBaHBe 

rnrooHHoro ceKTopa SU(2) -TeopBH npH Ko
He'IHOii TeMnepa Type I 121 c n;enbro onpe~e
neHHR TO'IKH ~aJoaoro nepexo~a. Pac'leTLI 
npoao~HJIHCh MeTo~oM MoHTe- Kapno ~JIR 

pellleTOK 3 X 7 3 
B eBKJIH~OBOM npOCT

paHCTBe H pellleTOK 15 X 7 3 npH ra
MHJihTOHOBOM no~xo~e. MeTo~oM Kphmoaa
lioronro6oaa C HCITOJib30BaHHeM CHCTeMbl 
REDUCE-2 Hccne~oBaHo BJIHRHHe HeJIHHeii

Horo pa3HOCTHoro peJoHaHca Ha ~BH)I(e-

3KCIIJIY AT AQHJI liA30BhiX 
3JIEKTPOHHO-BhltiHCJIHTEJibHhlX 
MAIIIHH 

3BM 

EC-1060 
CDC-6500 
B3CM-6 

fop;OBOH 
nnaH 
(B qac.) 

5000 
7000 
6000 

06~ee 

none3Hoe 
BpeM.R C'leTa 
ga rop; 
(B qac.) 

5509 
7224 
6665 

HHe 3a pR)I(eHHOH 'laCTHI.J;bl B CHHXpO~a30-

rpoHe OHJIH I 131. Pa3pa6oTaHhi anropHTMhi 
Bhi'IHCJieHHR c ITOMOII.J;blO CHCTeMbl 
SCHOONSCHIP HeKOTOPhiX MHoroMepHhiX 

HeC06CTBeHHhiX HHTerpa~OB, B03HHKa1fiHX 
npH pac tJ:eTax B KBaHTOBOH TeopHH non11 I , 
a TaK)I(e pellleHHR MO~eJILHOH 3a~a'IH Ha 
C06CTBeHHbie 3HatJ:eHH11 ~JIR ~H~~epeHI.J;HaJib
Horo y p aaHeHHR BToporo nopR~Ka I 151. 

C03,[J;AHHE H P A3BHTHE 
CPE,[J;C TB H METO,[J;OB 
BH3YA JibHOH CBJI3H C 3BM 

3aa epllleHa paJpa6oTKa cnen;HanH3Hpo
BaHHoii MHKponpon;eccopHOH CHCTeMLI ~JIR 
ITOCTpOeHJ{R H306pa)l(eHHH H o6pa60TKH rpa
~HtJ:eCKOH HH~OpMai.J;HH. B COCTaB CHCTeMLI 
BXO~RT MOHHTOpHbiH, apH~MeTH'IeCKHH 

H ~HC JieHHhiH cnen;HaJIH3HpOBaHHbie npo
u:eccophi, HMeromHe o6mHii o6'heM naMRTH 
65 K6a iiT. BHyTpeHHHe BLI'!HCJIHTeJihHhie 
MOII.J;HOCTH CHCTeMbl IT03BOJIRIOT BbiiTOJIHRTb 
~OCT a TO'IHO CJIO)I(HYIO JIOKaJibHYIO o6pa60TKY 
~aHHLIX 6e3 npHBJie'leHHR pecypCOB U:eHT
paJibHOH 3BM. YKa3aHHaR annapaTypa H 
BCTpoeHHoe B Hee nporpaMMHoe o6ecneqe
HHe RBJIRIOTCR tJ:aCThlO pa3pa6aTbiBaeMOH 
B JIBTA coaMecTHO c KoM6BHaToM POliO
TPOH ( r ,[J;P) MOII.J;HOH rpa~H'IeCKOH c.HC
TeMbl. p a3 pa60TaHbl anropHTMbl H 6H6JIHO
TeKa rpa~H'IeCKHX nporpaMM ~JIR 3BM 
CM -4. Y coaepllleHCTBOBaH ~HanoroBhiH Mo
HHTop Ha 3BM li3CM -6, IT03BOJIRIOII.J;HH 
HCITOJih 30BaTb aJI~aBHTHO-U:B~pOBOH~HCITJieH 
BT-340 B Ka'leCTBe rpa~HtJ:ecKoro TepMH
Hana C CeHCOpHbiM ynpaBJieHHeM /1 6 ,! ? /, 

Cp ep;HecyToq
HO e none3Hoe 
Bp eM.R C'leTa 
(B qac.) 

16 
20,8 
20 

'IH:cno 
npony~eHHbiX 

gap;aq 

25886 
178256 
56159 
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PA3BHTHE METO,ll;OB HCIIOJih30BAHH.H 3BM 
HA JIHHHH C 3KCIIEPHMEHT AJihHbiMH 

YCTAHOBKAMH OH.HH 

1. Pa3pa6oTaH 6a30BbiH KOMnneKc npo
rpaMM ,IJ.n.JI ,IJ.BYXMaiiiHHHOH CHCTeMbl y npaB
neHH.JI 3KcnepHMeHTaMH Ha ycKopHTen .Jix. Ha 
ero OCHOBe C03,IJ.aHO H BHe,IJ.peHO MaTeMaTH
'IeCKOe o6ecne'leHHe 6ec<llHnbMOBoro c neKT
poMeTpa liHC- 2 ( JIB3 ) Ha nHHHH C CHC
TeMoii 3BM TPA- EC -1040. Co3,IJ.aHo Ma
TeMaTH'IeCKOe o6ecne'leHHe HMHTaUHOHHOrO 
MO,IJ.enHpOBaHH.JI npoueCCOB ,IJ.eTeKTHpOBaHH.JI 
C06biTHH, ll03BOn.JIIOIUee OllTHMH3Hp OBaTb 
MeTO,IJ.HKY Oll03HaBaHH.JI H peKOHCTPYKUHH 
MHOrOTpeKOBhlX C06hlTHH npH HaCTpOHKe H 
KOHTpone B peanbHOM MaCIIITa6e Bp eMeHH 
TpHrrepa cHcTeMbi JanycKa cneKTpOMeTpa. 
Pa3pa6oTaHa a.nanTHBHa.JI no.ncHcTeMa nepe
,IJ.a'IH llOTOKOB HH~OpMaUHH C HCllOnb 30Ba
HHeM MHHH- 3BM B Ka'leCTBe HHTenn eKTy
anbHOrO KAMAK -KoHTponnepa H KOHUeHT
paTopa HeO,IJ.HOpO,II.HbiX TepMHHanOB ( an~a
BHTHO-UH~pOBbie ,IJ.HCnneH, rpa~H'IeCKHe 

MHKponpoueccopHbie BH.neoTepMHHanLI H 
T . .n. ) . Co3,IJ.aHa cneuHanH3HpoBaHHa.JI no.n
CHCTeMa MaiiiHHHOH rpa~HKH /lS/. llon y'IHnH 
.nanq,Heiiiiiee pa3BHTHe 6a30Bbie naKeTbi 
nporpaMM Ha 3BM EC-1060 H CDG- 6500 
.nn11 JKcnepHMeHTa NA -4. PaciiiHpeHbi ~YHK
UHOHanbHLie B03MO)I(HOCTH H llOBbiiiieHa 3~
~eKTHBHOCTb H 3KOHOMH'IHOCTb HCITOnL 30Ba
HH.JI naKeTOB nporpaMM CTaTHCTH'IeCKOH o6-
pa60TKH HH~OpMaUHH H ,II.HHaMH'IeCKOr O yn
paBneHH.JI MaC CHBaMH ,IJ.aHHbiX /l 9/ . 
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2. Mo.nepHH3HpoBaHo nporpaMMHoe 
o6ecne'leHHe .nn11 ynpaBneHH.JI ycTpoiicTBa
MH KaHanOB TpaHCllOpTHpOBKH llY'IKOB Ha 
CHHxpo~a3oTpoHe JIB3. Co3,IJ.aHbi H HaiiinH 
npHMeHeHHe nporpaMMbi .nn11 pac'leTOB H 
KOHCTpyHpOBaHH.JI ycTpOHCTB C'IHTbiBaHH.JI H 
C)l(aTH.JI HH~OpMaUHH C MHOronapaMeTpH'Ie
CKHX ~H3H'IeCKHX ycTaHOBOK. Pa3pa6oTaHo 
nporpaMMHoe o6ecne'leHHe .nn11 coJ.naBae
Moro B OHMY KpHCTann- ,IJ.H~paKUHOHHoro 
cneKTpoMeTpa Ha nHHHH c 3BM MERA-60, 
Co3.naHLI H BHe.npeHLI nporpaMMbi .nn11 'IHC
neHHoro aHanH3a napaMeTpoB JneKTPOHHoro 
ny'IKa B ycTaHOBKe CHJIYH)l;- 20 /2°/. 

3. 3aBepiiieHa a.nanTaUHH nporpaMMHbiX 
MO,IJ.yne:H CHCTeMbl o6pa60TKH ClleKTpOB Ha 
3BM EC -1060; no.nroToBneHbi onHcaHH.JI 
6H6nHoTeKH nporpaMM cHcTeMhl. PaciiiHpeHa 
6H6nHOTeKa nporpaMMHbiX MO,IJ.yne:H CHCTe
Mbl o6pa60TKH cneKTpOB .JI,IJ.epHbiX H3nyqe
HHH 121 - 23/. Pa3pa6oTaH npoeKT MaTeMa
TH'IecKoro o6ecne'leHHH cHcTeMbi o6pa6oTKH 
ClleKTpOMeTpH'IeCKOH HH~OpMaUHH Ha 3BM 
EC -1060 H Ha'laTbi pa6oTbi no ero peanH-
3aUHH. CoJ.naHHa.JI CHCTeMa o6pa6oTKH 
cneKTpOB BHe,IJ.peHa B p.JI,IJ.e Hay'IHbiX opra
HH3aUHii cTpaH-y'laCTHHU OHJIH. 

ITOnHOCTbW OCBOeHa H illHpOKO HCllOnh3yeT

CH na6opaTOPHHMH ORHH 3BM EC-1060. 
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C03,ll;AHHE H P A3BHTHE 
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CCV1 KQ.1 IIYYOM 

Mepbi PHCK H HHTep$eiicHLie 6noKH ,IJ,mi 
DO,II,KniO'IeHHH TeneBH3HOHHbiX KaMep K 3BM 
CM -4. BLmonHeHa pa3pa6oTKa H Be,IJ,eTcH 
H3rOTOBneHHe yJnOB 6biCTpO,D,eHCTBYIOIQerO 
cneunpoue ccopa ,IJ,nH C)l(a THH HH$opMaUHH. 
Mo,D,epHH3HpoaaHa H nony'IHna ,IJ,anLHeiirnee 
pa3BHTHe TeneBH3HOHHaH CHCTeMa KOHTpOnH 
cTpHM epHoii KaMepLI PHCK 1241 (puc. 1 ). 

ABTOMATHqECKHX H llOJIYABTOMATHqECKHX 
CHCTEM OliPAiiOTKH KAMEPHbiX CHHMKOB 

1. Bae,IJ,eHa B 3KcnnyaTai.(H10 CHCTeMa 
$HnbTpai.(HH C06biTHH Ha CKaHHpyiOII.(eM aB
TOMaTe HPD B peanLHOM apeMeHH, 'ITO 
D03BOnHnO DOBbiCHTb 3$$eKTHBHOCTb H3Me
peHHH H COKpaTHTb 06'beM DOBTOpHbiX H3Me
peHHH. IIony'IHno pa3BHTHe MaTeMaTH'IecKoe 
o6ecne'leHHe CHCTeMbl $HnbTpai.(HH Ha 3BM 
CDC -6500. Pa3pa6oTaHaMeTO.D.HKaHccne
.D.OBaHHH anropHTMa cneunpoueccopa HPD H 
no,IJ,rOTOBneHo nporpaMMHOe o6ecne'leHHe 
pe)I(HMa MHHHManbHOrO ynpaaneHHH 
HPD-SHP B MarnHHHo-He3aBHCHMOM aa-
pHaHTe / 25-26 / . IJpoBe,IJ,eHO HCCne,IJ,OBaHHe 
KPHTH'IeCKHX ceKI.(HH nporpaMMLI $HnLTpa
UHH C06biTHH. 

2. Ilony'IHna pa3BHTHe cKaHHpyromaH 
cHcTeMa A3JIT-2/160. Bae,IJ,eHa a 3KC
nnyaTai.(H10 HOBaH ynpaanHromaH 3BM CM -4 
H pa3pa 6oTaHa cxeMa ynpaaneHHH CHCTeMoii 
A3JIT- 2/160 c noMOII.(LIO 3BM CM-4, a 
TaK)I(e KOHTponnep CBH3H CM-4 c CDC-
6500. HJroToaneHa 'laCTL 6noKoB 3Toii 
annapaTypLI H MaKeT Hoaoro nynLTa ynpaa
neHHH A 3JIT-2/160 . 

IIon y'IHno ,IJ,anLHeiirnee pa3BHTHe MaTe
MaTH'Iec Koe o6ecne'leHHe A3JIT- 2/160, 'ITO 
D03BOnHnO DOBhlCHTb B 2 pa3a UpOH3BO,IJ,H
TenbHOCTb CHCTeMbl ITPH o6pa60TKe CHHMKOB 
c ycTaHOBKH PHCK / 271.co3,IJ,aHo nporpaM
MHOe o6 ecne'leHHe, npe,IJ,Ha3Ha'leHHoe ,IJ,nH 
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o6pa60TKH CHHMKOB MHOrOTpeKOBbiX C06bi

THH c ycTaHOBKH MHC, H npoae,IJ;eHLI MeTo

,IJ;HqecKHe H3MepeHHB TaKHX CHHMKOB Ha 

A3JIT-2/160. PaJBHTa no,IJ;CHCTeMa Ha6aJe 

npoeKTopoa liiiC -75 Ha JIHHHH c 3BM CM -4 

,IJ;JIB o6pa6oTKH CHHMKOB c ycTaHOBKH P HCK. 

Pa3pa6oTaHLI ,IJ;HanoroBLie nporp aMMhi 

,IJ;JIB aBTOMaTH3aUHH BBO,IJ;a B 3BM HH<IJOpMa

UHH o npocMoTpeHHhiX co6LITHBX c PHC K / 28/. 
CnpoeKTHpoaaHhl H ycoaeprneHCTB OBaHhl 

,IJ;eHCTBYlOIUHe 3JieKTpOHHhie ycTpOHCTBa 

<!Jypbe-MHKpOCKOIIa ,IJ;JIB o6pa60TKH H30-

6pa:>KeHHH C HeHTpHHHOrO ,IJ;eTeKTopa ( coa

MeCTHO c H<l>B3) 1291. 
3. Ha cKaHHPYJOIUeM ycTpoB:cTae "Cnu-

panhHhiH H3MepHTeJih" ( CH) BHe ,D;peH 

pe:>KHM aBTOCOIIpOBO:>K,IJ;eHHB, o6ecneq uaaJO

IUHH HJMepeHHe co6:bnuB: CJIO:>KHOH T o nono

ruu. Ilpoae,IJ;eHa MaTeMaTuqecKax o6pa 6oTKa 

peJyJILTaToa H3MepeHHH Ha CH c ueJILlO 

npoaepKH HX IIOBTOpBeMOCTH H onpe,IJ;e JieHHB 

aenuquHLI rnyMoB. B peJyJILTaTe OT Jia,IJ;KH 

CH cucTeMaTuqecKHe norpernHoCTH cTaJIH 

MeHhllie H3MepHTeJibHbiX ( lliYMOBbiX ) OWH-

60K H He npeBbiiiialOT CHCTeMaTHqecKOH no

rpelliHOCTH H3MepeHHH Ha npu6opax IIYOC. 

4. Bae,IJ;eHa B onhlTHYJO 3KcnnyaTaUHJO 

nepaax oqepe,IJ;h TepMHHaJILHOH ceTH ( 4 

TepMHHaJia) Ha 6a3e 3BM EC -1033 ,IJ;JIB 

IIOJiyaBTOMaTHqecKOH H3MepHTeJibHOH CHC

TeMhl IIYOC-CAMET. 

Pa3pa6oTaH H HaJia:>KeH onhlTHhiH o6pa-

3eU HHTep<!Jeifca CBB3H H3MepHTeJibHbiX ycT

pOHCTB IIYOC H CAMET c EC-1033. CoJ

,IJ;aHo 6aJoaoe MaTeMaTuqecKoe o6ecneqe

HHe cucTeMLI IIYOC-CAMET-EC-1033. 

5. IlpH IIOMOIUH IIOJiyaBTOMaTHqecKHX 

ycTpoB:cTB IIYOC-CAMET HJMepeHo 

407,7 TbiC. TpeKOB CJIO:>KHbiX C06biTHH Ha 

CHHMKax C KaMep JIB3 H JIJIII. Ha CKaHH

PYJOIUeM aaToMaTe HPD o6ecneqeH pecypc 

B o6'beMe 2929 qacoa ,IJ;JIB npoae,IJ;eHHB Mac

COBOH o6pa60TKH CHHMKOB, qTo II03BOJIHJIO 

noJIHOCThlO y,IJ;OBJieTaopHTh JaBBKH na6o

pa TOpHH Ha H3MepeHHe CHHMKOB C IIOMOIUhlO 

HPD • Ha A3JIT-2/160 H3MepeHO 24 ThiC. 

MHOrOTpeKOBhiX C 06hiTHH CJIO:>KHOH TOIIOJIO

ruu c ycTaHOBKH MHC H 3 ThiC. co6LITHH 

oqeHb CJIO:>KHOH TOIIOJIOrHH H HH3KOH KOHT

paCTHOCTH c ycTaHOBKH PHCK. B 1982 ro.IJ;y 

Ha qeTblpex npoeKTOpax liiJC-75 IlpOCMOT

peHO 60 ThiC. co6LITHH c ycTaHOBKH PHCK. 

C03,LI;AHHE H P A3BHTHE 
METO,LI;OB H IIPOrPAMM ,LI;JlH OliPAiiOTKH 

3KCIIEPHMEHTAJibHbiX ,LI;AHHbiX 

1. ,lJ;JIB 3KCIIepHMeHTOB C peJIBTHBHCT

CKHMH B,IJ;paMH C03,IJ;aHa CHCTeMa MaTeMa

THqeCKOH o6pa60TKH KaMepHbiX CHHMKOB, 

II03BOJIBlOIUaB BeCTH aHaJIH3 ,IJ;aHHhiX IIO,IJ; 

ynpaaneHHeM H KOHTponeM 3BM. Pa J pa6o

TaHa MeTO,IJ;HKa nporpaMMHOrO OT60pa <IJHJH

qeCKHX rHIIOTe3 B npouecce H,IJ;eHTH<IJHKaUHH 

C06biTHH a(3He-p)~-aKcnepHMeHTe. ,lJ;JIB aHa

JIH3a ,IJ;aHHbiX if d - 3KCnepHMeHTa C T peKO

qyBCTBHTeJibHOH MHllieHblO pa3pa6 oTaHa 

MeTO,IJ;HKa H coJ,IJ;aHa nporpaMMa reoM eTpu

qecKoB: peKOHCTPYKUHH co6LITHH 1301 . PaJ

pa6oTaH npoeKT CHCTeMbl MaTeMaTHq ecKOH 

o6pa6oTKH ,IJ;aHHhiX c ru6pH,IJ;Horo cne KTpo

MeTpa (JIB3). 

2. IIonyqeHLI HOBbie peJIBTHBHCTCKHe 

ypaBHeHHH, OIIHChiBalOIUHe IIHOH- ,IJ;eHTp OHHOe 

pacceHHHe IlpH HH3KHX H cpe,IJ;HHX 3He p rHHX. 

CoJ,IJ;aHLI aapuaHThi nporpaMM Ha CDC-

6500 ,IJ;JIH perneHHH IIOJiyqeHHOH CH CTeMbl 

HHTerpaJibHhiX ypaBHeHHH H qHCJieHHOr O HC

CJie,IJ;OBaHHH aCHMIITOTHqeCKOrO IIOBe ,IJ;eHHH 

CTpyKTYPHhiX <IJYHKUHH HYKJIOHOB. Ilpe,IJ;JIO:>KeH 
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ltOBbiH IIO,IJ;XO,IJ; K perneHHlO HeKoppeKTHhiX 

3a,IJ;aq Ha OCHOBe IlpHHUHITa 6aJiaHCa Me:>K,IJ;y 

OlliHfiKOH perneHHH H rnarOM CeTKH. 

BLmonHeHLI TeopeTuqecKue uccne,IJ;o

BaHHH ITO MaTeMaTHqeCKHM CTpyKTypaM THIIa 

S =(T, K , X , U , Y , <I> , a , (3 ) , r ,II; e 

· T, K, ... , <I> - npocTpaHCTBa, OIIHChlBaJOIUHe 

CHCTeMy, a H (3 - <!JyHKUHH, OIIHChiBalOIUHe 

H3MeHeHHB cucTeMLI. Pa3pa6oTaHLI 3JieMeH

Thi aJire6pauqecKOH TeOpHH 3KBHBaJieHTHbiX 

npeo6pa30BaHHH 6HJIHHeHHhiX ,II;HCKpeTHhiX 

,IJ;HHaMuqecKHX cucTeM. IIonyqeHhl Heo6xo

,IJ;HMhle H ,IJ;OCTa ToqHLie ycnoaux Ha6JIJO,IJ;ae

MOCTH, ,IJ;OCTH:>KHMOCTH H JIHHeHHOH peaJIH3a

UHH 6HJIHHeHHhiX ,IJ;HCKpeTHbiX ,IJ;HHaMHqeCKHX 

CHCTeM C IIPOH3BOJihHbiMH MHOrOMepHbiMH 

BXO,IJ;HhiMH H BbiXO,IJ;HbiMH IlpOCTpaHCTBaMH. 

PeJyJILTaTLI 3THX uccJie,IJ;oBaHHH, KaK H 

o6IUHOCTh caMoro annapa Ta yKaJaHHhix 

CTPYKTyp, noJBOJIHlOTpaccMaTpuaaTLCe,IJ;u

HOH ToqKH 3peHHB Ja,IJ;aqu ycToifquaocTH, 

ynpaBJieHHH, CHHTe3a H OIITHMH3aUHH CJIO:>K

HhiX KH6epHeTHqeCKHX CHCTeM / 3 l/, 



HCCJIE,[I;OBAHHJI 
ITO PEJIJITHBHCTCKOH JI,[I;EPHOH <I>H3HKE 
H <I>H3HKE PE30HAHCOB 

1. C noMo~LIO ,IJ;Byxnneqeaoro MarHHT

Horo cneKTpoMeTpa MACIIHK- 2 Ha CHHxpo-

4la3oTpoHe JIB3 HaKOnJieHLI 3KCnepHMeH

TaJILHhle ,IJ;aHHLie 06 HMflYJILCHhiX cneKTpax 

BTOpHqHbiX qaCTH:U, HCflyCKaeMbiX flO,IJ; yrJIOM 

140 Mpa,D; BO B3aHMO,IJ;eHCTBHHX npOTOHOB, 

,IJ;eHTpOHOB H anL41a-qacTH:U C HMflYJILCOM 

4,5 r3B/c Ha HYKJIOH C H,IJ;paMH BO,D;OpO,D;a, 

neuTepHH H yrnepona. Ilpe,IJ;aapHTeJILHbie pe-

3YJILTaTLI CBH,IJ;eTeJILCTBYIOT 0 TpexnHKOBOH 

CTPYKType aepxHeH qacTH HMnyJILCHoro 

cneKTpa dd-pacceHHHH. IIonyqHna pa3aH

THe 3JieKTpOHHaH annapaTypa cneKTpOMeT

pa. PaJpa6oTaHa cHcTeMa nponop:uHoHanb

HLIX KaMep, qacTL KOTOphiX BKJIJOqeHa H 

HCflhiTaHa B COCTaBe ,IJ;eTeKTHpyiO~eH an

napaTyphl cneKTpoMeTpa 132 / . 

IIpoaeneHo HccnenoaaHHe MexaHH3Ma 

B3aHMO,IJ;eHCTBHH a-qacTH:U C HMllYJILCOM 

18 r3B/c c H,IJ;paMH l!llTa H 209Bi. lf3Me

peHLI cneKTpLI y- nyqeu, HcnycKaeMLIX oc

TaToqHbiMH H,D;paMH B 3THX B3aHMO,IJ;eHCTBH

HX. 

2. CoaMeCTHO c 41H3HKaMH JIB3 H liyxa

pecTcKoro yHHBepcHTeTa npoae,IJ;eH aHaJIH3 

MexaHH3Ma peaK:UHH np .... np"+"- npH 1,73; 
2,23; 3,83 H 5,10 r3B/c MO,IJ;eJIH O,IJ;HO

flHOHHOrO o6MeHa (OPE), po:>K,IJ;eHHH N1111-

pe30HaHCOB H O,IJ;H06apHOHHOrO 06MeHa 

(OBE) 133 1 (puc. 2). 

3. HauneHa annpoKCHMa:UHH HHKnro-

3HBHhiX (11- N)- H (N -N} -aJaHMO,IJ;eHcTBHH 

B 06JiaCTH 3HeprHH OT HeCKOJihKHX ,IJ;O He

CKOJihKHX ThiCHq r3B Ha OCHOBe o6o6~eHHOH 

OflTHqeCKOH TeopeMLI ,IJ;JIH HeynpyrHX npo-
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PHc. 2 . PacnpegeneHHe no 3~~eKTHBHOH 

Macce pTI+- H nTI--KOM6HHa~HH B peaK~HH 
np -+npn+n-. a) npH P0 = 5, I r3].)/c; 
6) npH Po=2,23 r3B/c. I - BKnag Mexa
HH3Ma OgHOllHOHHOrO 06MeHa; 2 - nonHoe 
OllHCaHHe, yqHTbJBaiO~ee OCHOB Hble npo
~eCCbl, ga!O~He BKnag B peaK~HIO np -+ 

-+ npn+n-. 

,[(Byxnn e qeBOH MarHHTHbiH cneKTpOMeTp 
MACilliK- 2, npegHa3Hal.!eHHbiH gn.R Hccnego
BaHH.ft ~parMeHTa~HH pen.RTHBHCTCKHX gefi
TPOHOB H anb~a-qacTH~ Ha .Rgpax, 
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PHc. 3. Heyrrpyroe (p-p)-B3aHMogeHCTBHe 
rrpH T=IOO f3B, CpegHHH MHO~eCTBeHHOCTb 
~ n> H cpegHHH yron HCITYCK8HHH <8 > qac

TH~, YHOCHlliHX gon~ 3HeprHH, 5on blliy~, 

qeM t / t max· 

ueccoa u runoTeJhi orpauuqeuuoro cKeH:
nuura. llpoMo.nenupoaaHhi ua 3BM H no.n
po6Ho HJyl.feHhi caoH:cTaa nu.nupyJOII.{HX qac
THI.{ H ycnOBHJI HX JKCnepHMeHTanbHOr O Bhl
,neneHHJI. p aJ pa6oTaHO penJITHBHCTCKOe 
0606ll.{eHHe TeOpHH rnay6epa-CHTeHKO H 
Bhll.JHCne.H BKna,n penJITHBHCTCKHX ITOrrpaBOK 
K Cel.JeHHJIM pacceJIHHJI a,npOHOB Ha JI,npax. 
B paMKax a.n.nnTHBHOH KBapKoaoH: Mo.nenu 
uccne.noaauo po:>K.neuue a.npouoa c 6on hiiiHMH 
nonepe'IHhiMH HMrrynhcaMH a JI,nepHhiX pe
aK~HJix npu BhiCOKHX JHepruJix. Bhl,n eneHhi 
JcPcPeKThi, o6ycnoaneHHbie :>KeCTKHMH H MJir
KHMH BJaHMO.IJ;eHCTBHJIMH KBapKOB, H ITOKa-

1 
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pp-nx 20~ 
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~ 

- ....Js 

n2t ~:::4 ~ I =:1~ 
o nL as a4 o.a 1 
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JaHo, 'ITO pa3pa6oTaHHaJI Mo.nenh xopoiiio 
OrrHChiBaeT JKCrrepHMeHTanbHbie HHKnlOJHB
Hbie cneKTphl po:>K,naJOII.{HXCJI MeJo
HOB / 34-361 ( puc. 3). 

PA3PAEOTKA 
IIPHKJIA~HbiX METO~OB BblqHCJIEHHff 

l . Y CTaHOBneHO Cyll.{eCTBOBaHHe Cl.JeT
HOrO MHO:>KeCTBa 1.JaCTHI.{eiTO.IJ;06HbiX peiiie
HHH uenuueH:uoro .nucl>¢epeuuuanbHoro ypaa
HeHHJI (¢ 4 -a ¢ 6

) - Teopuu. IToKaJaHo , 'ITO 
cyll.{ecTayeT qacTuueno.no6uoe peiiieuue c 
nJ06biM Hanepe,n Ja,naHHhiM l.JHCnOM yJn OB 137/ 
fiOKaJaHbl Cyll.{eCTBOBaHHe, e.IJ;HHCTBeHHOCTb 
H HerrpephiBHaJI JaBHCHMOCTh OT Hal.fa nhHbiX 
.naHHhiX peiiieHHH Ja,naqu KoiiiH .nnJI Mo.nucl>u
uupoaaHHoro ypaBHeHHJI Kop~eaera-.ne

BpuJa B npOCTpaHCTBe, COCTOJIII.{eM H3 CTy
neHl.faTbiX cl>YHKUHH. KpoMe Toro, .noKaJaHa 
YCTOHl.JHBOCTb worMbl peiiieHHJI au.na ye.nu
HeHHOH aonHhi I 8 . lloKaJaHa BOJMO:>KHOCTh 
llOBhiiiieHHJI TOl.JHOCTH rrpu6nH:>KeHHbiX peiiie
HHH IIIHpOKOrO Knacca HenHHeHHhiX ,nu¢¢e
peH~HanhHbiX ypaBHeHHH BTOpOrO rropJI.IJ;Ka. 
B qacTHOCTH, JTOT peJynhTaT npuMeHHM K 
HenuHeHHhiM .nncl>cl>epeHuuanhHhiM y paaue
HHJIM, OflHChiBalOII.{HM .IJ;BH:>KeHHe JapJI:>KeHHhiX 
l.JaCTHU B MarHHTHbiX H JneKTpH'IeCKHX no
nJIX, a TaK:>Ke pJI.na Ja,naq TeopeTHl.feCKOH 
cPHJHKH / 391. C HCITOnhJOBaHHeM Te XHHKH 
rpaHHl.JHbiX HHTerpanbHbiX ypaBHeHHH no
CTpOeH l.JHCneHHhiH anropHTM peiiieHHJI Ja
,naq HeH:MaHa u )J;upuxne .nnJI ypaaHeHHJI 
Jlarrnaca 1401. PaccMoTpeHhi BHyTpeHHJIJI u 
BHeiiiHJIJI Ja,naqu B o6nacTJIX c rpaHu~eH:, 

COCTOJIII.{eH H3 KOHel.JHOrO l.JHCna r n a.IJ;KHX 
KPHBhiX. YcTaHoaneHhi ycnoBHJI paJpeiiinMo-
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CTH B03HHKalOII.{HX HHTerpanhHbiX ypaBHeHHH 
H nonyl.feHbl Ol.{eHKH TOl.JHOCTH HX rrpu6nu
:>KeHHhiX peiiieHHH. Hccne.noaaua ycTOHl.fH
BOCTh B C-MeTpuKe paJHOCTHhiX runep-
6onu1.feCKHX ypaBHeHHH C nHrriiiHI.{-Herrpe
pbiBHhiMH KoJcl>cl>nuueHTaMH I 411. 

2. PaJpa6oTaHa u oTna:>Keua ua 6aJOBhiX 
3BM OHJIH cucTeMa nporpaMM .nnJI uccne
.noaaHHJI peiiieTO'IHhiX Mo.neneH: Teopuu nonJI 
MeTO.IJ;OM cPYHKI.{HOHanhHbiX HHTerpanOB 
Bnnhcoua. CucTeMa onpo6oaaua ua HeKo
TOphiX Ja,naqax KBaHTOBOH Teopuu nonJI 

• c Kanu6poB01.fHOH rpynnoH: CHMM,;npuu 
S U ( 2) H l.JHCnOM Jil.JeeK peQieTKH 
( 478) 4 

Hccne.noaau Knacc peiiieTO'IHhiX Mo.ne
neH: TeOpHH KOH.IJ;eHCHpOBaHHOrO COCTOJIHHJI 
C HeKOMrraKTHOH H30TOflH1.feCKOH rpynnoH 
CHMMeTpHH. HaH:,neHbl HX KOHTHHyanhHbie 
auanoru u HHTerpupyeMhie pe.n;yKUHH . llo
KaJauo, 'ITO paJnH'IHhie Mo.nenu JToro Knac
ca MOryT 6biTb CBJIJaHhl C flOMOII.{blO no
KanbHbiX Kanu6poB01.fHhiX npeo6paJoaauuH: . 
C noMOII.{hlO JToro no.nxo.na nonyl.feHhi noKa
nHJOBaHHbie ( COnHTOHHbie) peiiieHHJI 
ypaBHeHHH paCIIIHpeHHOH (N =4)-cyneprpa
BHTal.{HH I 421. 

ITpe.nno:>KeHa MHoroKoMnoueHTHaJI Mo
.nenh, 0606ll.{al0ll.{aJI CflHHOBYIO l.{errO'IKY reH:-



JeH6epra. PaccMOTpeHLI HeKOTOPLie pe,nyK

UHH JTOH MO,IJ;eJIH, npeTeH,IJ;YIOIUHe Ha onuca

HHe MarHHTHhiX CBOHCTB pa3JIHqHhiX MHOrO

CJIOHHhiX KpHCTaJIJIOB, HanpHMep TaKHX, KaK 

crc e2 , cuce 2 , RbNice 3 u .np. IIpu 

HeKOTOphiX npe,nnOJIO)KeHHjJ:X OHH OnHChl

BaiOTCjJ: MHOrOKOMnOHeHTlfhiM HeJIHHeHHhiM 

ypaBHeHHeM Illpe,IJ;HHrepa 
1 43

•
44

/ • 

06Hapy:>KeH H onucaH npouecc KnacTepu

JaUHH B KJiacce peJijJ:THBHCTCKHX MO,IJ;eJieH 

HeJIHHeiiHoii TeopHH nong. Haii,neHhl l}lopM

I}laKTOphl H .IJ;HHaMuqecKue CTPYKTYPHLie 

I}JyHKUHH KJiaCTepOB (COJIHTOHOB) npH HHJ

KHX TeMnepa Typax ( M&JILIX JHeprugx B03-

6y:>K,neHHH) • B paccMoTpeHHLIH KJiacc Bxo

,!J;jJ:T MO,IJ;eJIH H3 pa3JIHqHhiX 06JiaCTeH I}JHJHKH 

(TeOpHH KOH,IJ;eHCHpOBaHHOrO COCTOjJ:HHjJ:, 

g,nepHOH I}JHJHKH, 6HOI}JH3HKH). 

Pa3pa6oTaHa MeTO,!J;HKa H COJ,IJ;aHbl na

KeTbl nporpaMM ,!J;JijJ: HCCJie,IJ;OBaHHjJ: HeJIH

HeiiHLIX JBOJIIOUHOHHLIX ypaBHeHHH c no

MOIUhiO MeTO,!J;OB BHeiiUIHX I}JopM KapTaHa H 

YonKBHCTa-3cTa6pyKa. Hccne,noBaHLI .nu

HaMuqecKHe CBOHCTBa H YCTOHqHBOCTh CO· 

JIHTOHOB B paMKaX HeJIHHeHHOH MO,IJ;eJIH KJiaC

cuqeCKOH TeopHH noJig 145•46 / • 

3. CoJ,naHa nporpaMMa H npoBe,neHo 

qucJieHHOe HCCJie,IJ;OBaHHe Ha 3BM B CBjJ:JH 

c npo6neMoii npoxo:>K,neHHjJ: qepeJ raJ peng

THBHCTCKHX JJieKTpOHHhiX nyqKOB. IJpOBe

,IJ;eHbl COBMeCTHO C nB 3 qHCJieHHLie JKCne

pHMeHThl no npo6JieMe COJ,IJ;aHHjJ: BhiCOKO

O,!J;HOpO.D;HOrO MarHHTHOrO nOJijJ: B ,IJ;HanaJOHe 

rpa,nHeHTa G = 2000 +12000 rc/cM / 47 / . 

Hccne,noBaHLI BonpocLI peweHug Ja,naq Mar

HHTOCTaTHKH MeTO,!J;OM HHTerpaJibHhiX ypaB

HeHHH. IIocTpoeH anropHTM .nucKpeTHJaUHH 

HHTerpaJILHhiX ypaBHeHHH , yqHThiBaiOIUHH 

OC06eHHOCTH peweHHjJ: B OKpeCTHOCTH yrno· 

BhiX ToqeK 1481. lfccJie,IJ;OBaHO COBMeCTHO 

c OHMY peweHHe caMocornacoBaHHoii Ja

,naqu 0 ,IJ;BH:>KeHHH nJIOTHOrO cryCTKa JJieKT

pOHOB B KOaKCHaJILHOM peJOHaTOpe. 

4. CoJ,naHLI HOBbie nporpaMMLI pacqe

TOB CBOHCTB g,nep B paMKaX KBaJHqacTHq-

HAYqHO-IIPHKJIA,ll;HhiE PAliOThl 

Ho-l}loH OHHOH H BH6pauuoHHoii Mo,neneii. IIpo

Be,neH COBMeCTHO C nT<l» aHaJIH3 KOJIJieK

THBHbiX ,IJ;ByXI}JOHOHHbiX COCTOjJ:HHH ,nei}JopMH· 

poBaHHbiX g,nep, a TaK:>Ke BbiDOJIHeHLI pac

qeThl c eqeHHH paccegHHjJ: nongpHJOBaHHhiX 

npOTOH OB Ha JierKHX H cpe,IJ;HHX g,npax . 

5 . P aJpa6oTaHLI HOBble HTepauuoHHLie 

cxeMLI peweHHjJ: cneKTpanLHLIX Ja,naq 

C BKJIIOqeHHeM BOJMyiUeHHH onepaTopa B 

xo.ne HTepauuii; cxeMLI BHe,npeHLI B naKeT 

nporpaM Mbl ,!J;JijJ: pacqeTa C nOBbiWeHHOH 

TOqHOC T biO xapaKTepHCTHK MeJOMOJieKy

JijJ:pHhiX npoueccoB. IlpoBe,neHLI c ToqHo

CTLIO, nOBhiWeHHOH Ha nopg,noK, pacqeTbl 

ypOBHeH JHeprHH CBjJ:JH MeJOMOJieKyJI, a 

TaK:>Ke cHcTeMLI e-e-e + B a.nua6aTnqe

CKOM np~.D;CTaBJieHHH Ja,naqH Tpex TeJI C 

KynoHoB CKHM BJauMo,neiicTBHeM 1501. Ha oc

HOBe p accMaTpHBaeMoro no.nxo.na paJpa-

6oTaH H HCCJie,IJ;OBaH aJirOpHTM peweHHjJ: He

JIHHeHHOrO HHTerpo,nui}JI}JepeHUHaJILHOrO 

ypaBHeH HjJ: OCHOBHOrO COCTOjJ:HHjJ: OnTuqe

CKOrO n ongpoHa . 

Ilpo Be,neHhl HCCJie,IJ;OBaHHjJ: CBOHCTB H 

nocTpoe H WTYPMOBCKHH 6aJHC Ja,naqu Tpex 

ren c K YJIOHOBCKHM BJaHMo,neiicTBHeM, Ko

TOPLIH nOJBOJijJ:eT HCKJIIOqHTb paJJIO:>KeHHe 

BOJIHOBbiX I}JyHKUHH no peweHHjJ:M HenpepbiB· 

Horo c n eKTpa. 

PaJ pa6oTaHLI BhlqucnuTeJILHLie cxeMhl 

peweHHjJ: HeO,IJ;HOMepHbiX cneKTpaJILHbiX H 

HeJIHHeHHhiX Ja,naq MeTO,!J;OM KOHeqHhiX 

JJieMeHT OB . BhlnonHeHo qucneHHoe uccne

,noBaHHe HeJIHHeHHOH Ja,naqu ,IJ;BYX UeHTPOB 

B paMK ax ypaBHeHHjJ: JIHra- MHJIJICa I 5 r I . 
CoaMe CTHO c 11<l»B3 coJ,naH naKeT nporpaMM 

,!J;JijJ: pac qeTa cneKTpOB qacTOT OCeCHMMeT

pHqHbiX H npO,IJ;OJibHO- O,!J;HOpO.D;HhiX JJieKTpO

MarHHTHbiX peJOHaTOpOB . )l;aHO 060CHOBa

HHe CXO,!J;HMOCTH HhiOTOHOBCKHX CXeM pewe

HHjJ: CH CTeM ,IJ;HI}li}JepeHUHaJILHbiX ypaBHeHHH, 

CBjJ: JaHH hiX cneKTpaJILHbiMH napaMeTpa

Mn /
52 •53/ . PaJpa6oTaH 6LICTPLIH anropHTM 

peweHHjJ: Ja,naqu IIITypMa- nuyBHJIJijJ: npHMe

HHTeJILH O K pacqeTaM nOJijJ: aKyCTHqeCKOrO 

BOJIHOBO,IJ;a. 

nporpaM M cKaHupyromero aBTOMaTa A3nT-

1M. Ha A3nT-2/160 BLmonHeHLI HJMepe

HHjJ: CHHMKOB C H306pa:>KeHHeM KpaTepOB 

nyHhl 1551. 
2. P e aJIHJOBaHa nepe,naqa ,naHHLIX c 

1. BhlnonHeHhl pa6oTLI no coJ,naHHIO 

,IJ;HaJiorOBOH CKaHHPYIOIUeH CHCTeMhl 

A3nHTA- EBA. CKOHCTpyupoBaH pg,n cne

uuaJILHhiX JJieKTPOHHhiX yJnoB H neHTonpo

TjJ::>KHhiH MexaHHJM. PaJpa6oTaHLI H c,naHLI 

B JKCnJiyaTaUHIO ,IJ;Ba BapHaHTa ynpaBJijJ:IOJUHX li3CM- 6 Ha CM 3BM ynpaBJijJ:IOIUHX nepl}lo-
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JieHT ,IJ;JIJI npOH3BO,Ii,CTBa neqa THbiX ITJia T. 
Co3,11;auo nporpaMMHoe o6ecneqeuue a paM
Kax CHCTeMbl rp A<J> ,IJ;JIJI TeXHOJIOruqecKOrO 
o6opy,IJ;oaaHHJI OnbiTHoro npoH3BO,IJ;CTBa 
011.HI1. Ha Ji3CM- 6 coJ,IJ;aHa nepaaH oqepe,IJ;b 
CHCTeMhl aBTOMaTH3aUHH npOeKTHpOBaHHJI 
60JibUIHX neqaTHbiX ITJiaT, HHTerpaJibHbiX 
CXeM H MaTpHqHbiX Jii1C /56/. 
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Bbmonueu 6oJibUIOH o6'beM pa6oT no 
BHe,IJ;peHHffi B Hayquo-HCCJie,IJ;OBaTeJibCKHX 
opraHH3aUHJIX CTpaH- yqaCTHHU 011.HI1 pa3-
pa6oTOK JIB T A B o6nacTH CHCTeMHoro Ma
TeMaTuqecKoro o6ecneqeHHJI 3BM, co3,IJ;a
HHJI nporpaMM o6pa60TKH 3KCnepHMeHTaJib
HbiX ,IJ;aHHhlX H naKeTOB npHKJia,IJ;HbiX npo
rpaMM. 
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OTAEn 
HOBbiX METOADB YCKOPEHMR 

OcHOBHhle ycHnHR KonneKTHBa OT~ena 
HOBhlX MeTO~OB YCKOpeHHR 6hinH Hanpaane • 
Hhl Ha pa3pa6oTKY H peanH3allHJO npoeKTa 
YKTH ( ycKopHTenhHoro KOMnneKca TR

)KenhiX HOHOB ) , a TaK)Ke Ha C03~aHHe ~peB:· 
~OBhlX KaMep ~nR HeHTpHHHOro ~eTeKTOpa 
H HCCne~OBaHHR, CBR3aHHhle C npoeKTOM 
YHK. 

PAliOThl no C03,D;A HHIO 
T JIJKEJIOHOHHOrO CHHXPOTPOHA 

B1>160p B Ka"'eCTBe HH)KeKTOpa ~nR TR· 

)KenOHOHHOrO CHHXPOTpOHa (THC) KonneK· 
THBILOrO YCKOpHTenR TR)KenhlX HOHOB Ha 
JHeprHIO 20 MJB/HyKnoH (KYTH- 20) H 
BHeumee pacnono)KeHHe THCa no OTHOIIIe
HHIO K CHHXpO~a30TpOHY noTpe6oaanH BHe
CeHHR H3MeHeHHH B BhlllOnHeHHhiH paHee 
TeXHH"'eCKHH npoeKT THCa, npH JTOM ero 
MarHHTHaR CTpyKTypa OCTanaCh HeH3MeH· 
HoB:. 3aKOH"'eHa pa6oTa no ~H3HKo- Te XHH"'e
CKOMY 060CHOBaHHIO KOMnneKCa, cor naco· 
BaHHIO BCeX ero TeXHH"'eCKHX CHCTeM; Be· 
~eTCR ~anhHeHIIIee TeXHH"'eCKOe npoeKTHpO
BaHHe ero y3noa. 

060CHOBaHa HH)KeKJlHOHHdR CHCTeMa 
THCa, o6ecne"'HBaJOIJlaR J~~eKTHBHhlH. sao~ 
B YCKOpHTenh nBTH HMnynbCOB HOHOB H3 
KYTH-20, cne~YIOIJlHX ~pyr 3a ~pyroM c 
"'aCTOTOH 50 ru, npH"'eM ~nHHa Ka)K~Oro 
HMnynhCa -2 M ( -30 HC) . 3TO HaKna
~hiBaeT onpe~eneHHhle ycnoBHR Ha pa6oTy 
y~apHhlX MarHHTOB CHCTeMhl BBO~a H Tpe-
6yeT C03~aHHR Ha"'anhHOrO nnaTO Ma rHHT· 
Horo nonR a THCe ~nHTenhHOCThiO 10 0 Me. 
nocne~Hee Bhl3hiBaeT Heo6xo~HMOCTh 
o6ecne"'eHHR ~aaneHHR ocT a TO"'Horo raJa 
B KaMepe YCKOpHTenR He 6onee 
2·10-9 Topp / l / , 

CTeH~oawe accne~oBaHHR ra)KeHHR ~ep
PHTOBhiX nnaCTHH noKa3anH, "'TO n pH HX 
HCITOnh30BaHHH B y~apHhlX MarHHTaX MO)KHO 
nony"'HTh Tpe6yeMhiH BaKyyM. 

82 

PAliOThl 
no C03,D;AHHIO KYTH- 20 

HH)KeKTopoM KYTH-20 RBnReTCR na
HeB:HwB: HH~YKilHOHHhlH YCKOpHTenh 
CHJIYH,D;- 20, KOTopwB: pa3pa6a ThiBancR He
xo~R &3 Tpe6oaaHHH o6ecne"'eHHR cne~yiO
IJlHX napaMeTpOB JneKTpOHHOrO ny"'Ka: 

JHeprHR JneKTPOHOB- E- 1,5-:-2,0 MJB; 
TOK ny"'Ka - 500 A; 
~nHTenhHOCTh HMnynhCa TOKa • -15 HC; 
JMHTTaHC JneJ('1"pOHHOrO ny"'Ka & -
100 Mpa~·CM; 
JHepreTH"'eCKHH pa36poc B ny'IKe ~E / E-
5%; 
'laCTOTa llHKnOB • ~0 50 ru. 

BhlcoKaR qacToTa noaTopeHHR llHKnoa 
noTpe6oaana npoae~eHHR cneuaanhHhlX ac
cne~oaaHHH H npHHilHnHanhHO HOBoro no~
xo~a K peiiieHHIO pR~a TeXHH"'eCKHX npo6neM. 
3anycKy H Hana~Ke C ny"'KOM yCKOpHTenR 
CHJIYH,D;- 20 npe~ecTaoaana accne~oaa

HHR ronOBHOrO o6pa3Jla YCKOpHTenR C HO· 
BhlM nna3MeHHhlM HCTO"'HHKOM JneKTpOHOB. 

0CHOBHOe OTnH"'He HMnynhCHOH YCKO· 
pRIOIJleH CHCTeMhl CHJIYH,lJ;- 20 COCTOHT B 
npHMeHeHHH MO~ynRTOpa HOBOrO THna. 

'BnepBhle B TeXHHKe JIHY HCnOnh3yeTCR MO· 
~ynRTOp ( reHepaTOp HMnynhCOB yCKOPRIO· 
IJlero HanpR)KeHHR) c ycuneHHeM &Mnynhc
HOH MOIJlHOCTH. Mo~ynRTop ~opM&pyeT HM
nynhchl ~nHTenhHOCThiO 30 HC C aMnnHTy· 
~aM& HanpR)KeHHR 17 KB H ToKa 35 KA. 
HMnynhcHaR MOIJlHOCTh P ;;:; 600MBT. Ta
KOH MOIJlHOCTH ~ocTaTO"'HO ~nR 3an&TKH 24 
HH~YKTOpOB, T.e. O~HOH CeKJlHHYCKOpHTenR. 

Y~Jen&"'eHo 6wcTpo~eB:cTBHe cxeMhl na
TaHHR ~OKYCHPYIOIJlHX KaTyiiieK. ,lJ;n&Tenh
HOCTh TOKa B Ka TYIIIKaX COKpaiJleHa ~0 45 MKC 
npH TOKe -2 KA, "'TO COOTBeTCTByeT noniO 
4 K3 B YCKOpHTenhHOM TpaKTe. 

npa nOBhiiiieHHOH llHKnH"'HOCTH pa60Thl 
YCKOpHTenR OC06eHHO onaCHhlMH RBnRIOTCR 



noTepu JJieKTpouuoro ny'IKa. B npouecce yc

KOpeHHJI. llOJTOMY OCHOBHOe BHHMaHHe 

6biJIO y~eJieHO nOBbiWeHHIO KOJ$$HUHeHTa 

npOXO:>K~eHHJI nyqKa B~OJib yCKOpHTeJibHOrO 

TpaKTa. OpuruuaJILHa.ll KOHCTPYKUHJI ycKo

puTeJILHoro TpaKTa o6ecne'IHBaeT BbiCOKYIO 

O~HOpO~HOCTb $oKyCHPYJOI.Uero MarHHTHOro 

nOJIJI ( HeO~HOpO~HOCTb He npeBbiWaeT 

±611/o ) . Bcne~cTBHe :>KeCTKHX TenJIOBLIX u 

pa~uauuoHHLIX ycnoBHH B ycKopuTeJILHOM 

TpaKTe HCnOJib3YIOTCJI TOJibKO MeTaJIJIO-Ke

paMH'IeCKHe xoHCTPYKUHH. B npouecce ua

na~KH ycKopuTeJIJI CHJIYH,D;- 20 c ny'IKOM 

BbiJICHHJIOCb, 'ITO BbiCOKHH KOJ$$HUHeHT 

TOKonpoxo:>K~eHHJI o6ecnequaaeTCJI awupo

KOM ~HanaJOHe 3Ha'leHHH MarHHTHbiX noJieH, 

'ITO CBH~eTeJibCTByeT 0 CYI.UeCTBeHHOM 

yMeHbWeHHH BJIHJIHHJI nonepe'IHbiX HeyCTOH

lfHBOCTeH. 

Y CKOPHTeJib CHJIYH,lJ;- 20 npopa6oTaJI 

~JIHTeJibHOe BpeMJI C UHKJIH'IHOCTbiO 1 +50 ru. 

ToK ua Bhlxo~e ycKopuTeJIJI, HJMepeHHbiH c 

noMOI.UbJO no.11ca PoroacKoro, cocTaBJIJIJI 

- 800 A, a JHeprHJI ny'IKa, HJMepeHHaJI no 

cyMMapuoMy uanp.ll:>KeHHJO, - 2 MJB. llpo

Be~eHLI uccne~oBaHHJI npoxo:>K~eHHJI ny'IKa 

qepe3 nepeXO~HOH yqacTOK. 0nTHMH3HpOBaH 

pe:>KHM pa60Tbl yCKOpHTeJIJI, 'ITO nOJBOJIHJIO 

OCYI.UeCTBHTb yCTOH'IHBYIO HH:>KeKUHIO ny'IKa 

B a~reJaTop. ,li;aJILHeiiwue uccne~oaaHHJI 

ny'IKa JJieKTpOHOB npOBO~HJIHCb Henocpe~

CTBeHHO B KaMepe a~reJaTopa. 

lfJ acero MHoroo6paJHJI MeTo~HK HJ

MepeHHJI napaMeTpOB ny'IKa (E, ~E , {i, ) 
npe~nO'ITeHHe 6biJIO OT~aHO H3MepeHHIO ~H

HaMHKH 'laCTHU B MJlrKo$OKYCHpyJOIUeM noJie 

a~reJaTopa. TpaeKTOPH.Il ny'IKa ua nepaoM 

o6opoTe u ero paJMepbi o~HOJHa'IHO onpe

~eJIJIJOTCJI napaMeTpaMH ny'IKa u ycnoBHJIMH 

ero HH:>KeKUHH. lfJMepeHHJI Ha nepBOM o6o

poTe ~aJOT O~HOBpeMeHHO He06XO~HMYIO HH

$opMaUHIO ~JIJI 0Tpa60TKH pe:>KHMOB JaXBaTa 
nylfKa. lionee Toro, Ta :>Ke caMaJI annapa

Typa H YCTpORCTBa MOryT 6biTb HCnOJibJO

BaHbl ~JIJI OTJia~KH CHCTeMbl JaXBaTa. ,lJ;JIJI 

H3MepeHHJI pacnpe~eJieHHH nJIOTHOCTH TOKa 

ny'IKa B KaMepe a~reJaTopa ucnoJILJyeTCJI 

40-KaHaJILHLIH noaopa'IHBaJOmuii:c.ll no aJu

MYTY ~eTeKTop KOJIJieKTopuoro Tuna. Cne

UHaJibHaJI, OXJia:>K~aeMaJI BO~OH, KOHCTpyK

UHJI ~eTeKTOpa noJBOJIJleT npOBO~HTb H3Me

peHHJI Ha 'laCTOTaX ~0 50 ru. 

C6op u o6pa6oTKa JKcnepuMeHTaJILHOH 

HH$opMauuu ocymecTBJIJleTcJI ~ayxypoaue
BLIM HJMepHTeJibHO- Bbi'IHCJIHTeJibHbiM 

KOMnJieKCOM, pa6oTaJOIUHM Ha JIHHHH C 3BM . 

Ha HH:>KHeM ypoaue npoHJBO~HTCJI nepBH'IHaJI 

o6pa6 0TKa noJiy'leHHOH HH$OpMaUHH C KOJI

JieKTOpa ~a T'IHKa H o6CJIY:>KHBaHHe JJieKTpOH

HbiX MO~yJieH. 3Ty $yHKUHIO BbinOJIHJleT 

MHKpo -3BM MERA-60 . Ha aepxHeMypoa

He, BbiiWJIHeHHOM ua 6aJe MHHH- 3BM CM- 4, 

Be~eTCJI o6pa60TKa JKCnepHMeHTaJibHbiX pe-

3YJibTa TOB. ,lJ;JIJI OT06pa:>KeHHJI rpa$H'IeCKOH 

HH$OpMaUHH HCllOJibJyeTCK UBeTHOH TeJie

BH3HOHHbiH MOHHTOp H nJIOTTep. Bee pe3yJib

Ta Tbl JKCnepHMeHTa xpaHJITCJI Ha ~HCKaX 

3BM CM -4 u ~ocTynHLI ~JIJI ~aJILHeii:weB: 

o6pa60 TKH H o6cy~eHHJI . 

H ccne~oaaHHJI JJieKTpouuoro ny'IKa B 

a~reJaTope noKaJaJIH, 'ITO npu JHepruu 

JJieKTPOIJOB B ny'IKe E = 1, 7 M 3 B u TOKe 

B KaMepe a~reJaTopa - 200 A JHepreTu

qecKHH paJ6poc ~ E I E = ( 2,2±1,6) 11/o, 
JMHTTa Hc &= ( 34±12) Mpa~·CM . Cne
~oBaTeJILHO, JJieKTPOHHLIH ny'IOK ycKopuTe

JIJI C H JIYH,D;- 20 y~oBJieTBOp.lleT no CBOHM 

napaMe TpaM Tpe60BaHHJIM, HaKJia~biBaeMbiM 

ua ny'loK HH:>KeKTopa KYTH-20. OcymecTa

neuo $ opMHpOBaHHe JJieKTpOHHOrO KOJibUa 

B a~re JaTope u c:>KaTue B Tpex cTyneHJIX 

MarHHTHOrO nOJIJI Ha 'laCTOTaX 1 +10 ru / 2/ . 

PA3PA iiOTKA 

METO ,D;HKHHCCJIE,D;OBAHHR 

YCKOPEHHhiX R,D;EP 

llpoBe~eHbl pa3pa60TKH H H3rOTOBJieHa 

napTHJI nponopuuouaJILHLIX KaMep c MaJILIM 

KOJIH'Ie CTBOM Bei.UeCTBa Ha nyTH 'laCTHU, 

'ITO JIBJIJleTCJI Cyi.UeCTBeHHbiM ~JIJI JKCnepH 

MeHTOB c TJI:>KeJILIMH .ll~paMH . Ha puc. 1 
( a, 6 U 6 ) noKaJaHa KOHCTPYKUHJI KaMepbi 

H npe~CTaBJieHbl OCHOBHbie xapaKTepHCTHKH, 
noJiyq HHbie B peJyJibTaTe HCllbiTaHHH / 3/ . 

lfJy 'leHa B03MO:>KHOCTb HCllOJib30BaHHJI 

TOHKHX qepeHKOBCKHX pa~HaTOpOB, pa6o

TaJOI.UHX Ha OCHOBe nOJIHOrO c6opa CBeTa 

Ja C'le T nOJIHOrO BHyTpeHHero OTpa:>KeHHJI 

~JIJI HJM epeHHJI 3ap.ll~a peJIJITHBHCTCKHX Jl~ep 

Z ( aMnJIHTy~a curuana - Z 2 ). Oco6euuo

CTbiO TaKoro MeTO~a H~eHTH$HKaUHH Jl~ep 

JIBJIJleTCJI ero He'lyBCTBHTeJibHOCTb K Me~ 

JieHHbiM , CHJibHO HOHH3HpyJOI.UHM qaCTHUaM, 

'ITO ~enaeT ero nepcneKTHBHLIM ~JIJI HJyqe

HHJI CB HCTB $parMeHTOB - npo~yKTOB BJaH

MO~eHCTBHH. llpoae~eHa npoaepKa C'leT'IH

KOB C pa3JIH'IHOH TOJII.UHHOH pa~HaTopa Ha 

ny'IKax .11~ep yrnepo~a H ueoua. 
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PHc. I • IIporropu;HOHa.rlbHaH KaMepa p a 3MepoM 0, 9x I , 3 M2 c BbiCOKOBOnbTHhlMH 9neKTpo

gaMH H3 anroMHHHeBoH ~onbrH. lliar c HrHa.rlbHbiX rrpoBono'leK 2 MM. a - CxeMaTH'IeCKHH 

BHg. 6 - 3aBHCHMOCTb 9~eKTHBHOCTH perHCTpau;HH (KpHBaH I) H cpegHero 'IHcna my
MOBbiX HMrrynbCOB (KpHBaH 2) OT HarrpH)KeHHH • B - KpHBbie 3agep)KaHHbiX COBrrageHHH 11PH 

pa3nH'IHbiX gnHTenbHOCTHX CTpo6a. 

YliAC THE B C03~AHHH 
HE.ATPIDIHOrO ~ETEKTOPA 

3aBepweHbl pa3pa60TKH OCHOBHbiX CH· 

cTeM HeiiTpHHHoro geTeKTopa. IIpoBe,IJ;eHo 

HCITbiTaHHe H3roTOBneHHoro B OHMY rronHo

MacwTa6Horo MaKeTa ,IJ;peii<IJoBoii KaM epbi 

pa3MepOM 4 X 2 M 2 , 'ITO 1103BOnHnO 110 ,IJ;rO

TOBHTb KOHCTPYKTOpCKYID ,!J;OKyMeHTa UHID 

,IJ;mi H3rOTOBneHHB 011biTHOH cepHH ,IJ;pe ii<IJo· 

BbiX KaMep B Oil OHJIH. OcHOBHbie pe 3ynb

TaTbi HCI1biTaHHH KaMepbl rrpe,IJ;CTaBneHbl Ha 

puc. 2. Co3,IJ;aHa, · HacTpoeHa H 3arryiUeHa 

Ha cTeH,IJ;e Koprryca 205 JIB3 rrepBaB oqe pe,IJ;b 

CHCTeMbl MOHHTOpHbiX 11p0110PUHOHanbHbiX 

KaMep, BKniO'IaJOJUaB B ce6B 12 rrnOCKOCTeH 

PHc.2. a - reoMeTpHH pa3Me~eHHH 9neKT

POAOB 9neMeHTapHOH H'leHKH 6onbWOH 

gpeH~OBOH KaMephl. 6 - 3aBHCHMOCTb 9~

~eKTHBHOCTH perHCTpaiJ;HH TpeKOB CHr

HaiTbHOH rrpOBOnOKOH (I) H WYMOB (2) OT 

HarrpH)KeHHH Ha CHrHa.rlbHOM 9neMeHTe. 

B - PacrrpegeneHHe BenH'IHHbi t::.= (XI-X2) -

- (X2-X3) (TO'IHOCTb H3MepeHHH KOOp~

HaTbf TpeKa OAHOH rrpoBonoKOH ai = atJJ JS= 
= 0,37 MM). 
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B paMKax C03~aHHH KonneKTHBHoro ycKopH

TenH KYTH-20 npoBe~eH 3anycK H nonytJ:eHbi 

npoeKTHbie napa.MeTpbi ycKopHTenH ::meKTpo

HOB CHnYH~-20 (cneBa Ha CHHMKe), a TaK-· 

:>rce KOMITneKCHblli: 3anyCK HOBOH KaMepbi a~

re3aTopa (cnpaBa). 

rrponopiJ;HOHanLHbiX KaMep C ~neKTpOHHKOH 

perHCTpaiJ;HI!" H COOTBeTCTBYIOIIJ;HM ra30BLIM 

o6ecne'leHHeM 141. 
H3rOTOBneHa nepaaB cepaB:HaB napTHB 

JneKTpOHHKH C'IHTbiBaHHB, BKniO'IaJOIIJ;aB B 

BonbmHe ~pe:HIPoBbie KaMepbi OllbiTHOH cepHH 

Ha HCITbiTaTenbHOM CTe~e OHMY, 

Ce6B 256 KaHanOB ycHnHTeneif·$opMHpOBa· 

TeneB: . OcHOBHble napaMeTpLI cepaB:Horo 

KaHana : ;sxo.n;Hoe conpoTHBneHae - 300 OM; 

nopor 'IYBCTBHTenLHOCTH - 0,8 MKA; ape

MeHHO e "rynBHHe" - 6 HC. Pa3pa6oTaHa H 

H3rOTOBneHa OllbiTHaB napTHB JneKTpOHHKH 

perHCT pan;HH, BKniO'laJOIIJ;aB 6nOKH KO,IJ;HpO· 

BaHHB HOMepa KaHana H 6nOKH H3MepeHHB 

apeMeHH .n;peB:$a. AnnapaTypa no3aonBeT 

H3MepB Tb KOOp,D;HHaTy TpeKa C BbiCOKOH 

TO'lHO CTbiO (a < 0,2 MM, 'ITO COOTBeTCTBy

eT n;eH e OTC'IeTa BpeMeHH ~ t = 12 HC) • 

MaKCHManLHaB .n;naTenLHOCTL H3MepBeMoro 

HHTepa ana COCTaBnBeT OKOnO 100 MKC. 

MaKCHManLHoe qacno H3MepBeMLIX apeMeH

HhiX HH TepaanoB OT rpyllllbl 64 npOBO.JlO'IeK 

( KaHan oa ) 256. l>naro.n;apB cxeMo

TeXHH'leCKHM perneHHBM nonHOCTbiO HCKJIIO· 

'leHa llOTepB J$$eKTHBHOCTH perHCTpan;HH 

( 6e3 yxy,n;rneHHB TO'IHOCTH H3MepeHHB) npH 

ni06biX HanO)I(eHHBX BXO,II;HbiX CHrHanOB. H3-

rOTOBn eHO 18 KOMnneKCOB npH60pOB, xa

paKTep HOH OC06eHHOCTbiO KOTOpbiX BBnBeT

CB BhiC OKHH ypoBeHb 3aiiJ;HTbl KaMep OT B03-

MO)I(HLi x aaapHHHLIX pe)I(HMOB. Pa3pa6oTaHa 

CHCTe M a HH3KOBOnLTHOrO llHTaHHB ,n;nB 

JneKTp OHHKH C'IHTbiBaHHB, pa3MeiiJ;eHHOH He

nocpe,n;cTBeHHO Ha KaMepax. CoaMeCTHO c 

OT,n;ene HHeM JneKTPOHHKH H~B3 ( IIpoTBH

HO) n p OBe,IJ;eHa pa3pa60TKa HCTO'IHHKOB fiB• 

HHB J n eKTpOHHKH perHCTpaiJ;HH C none3HOH 

MOIIJ;HOCTbiO OKOnO 800 BT. 

yqAC T HE B IIPOBE)l;EHHH 

3KCIIE PHMEHTA NA-4 B U:EPHe 

PeK OHCTPYKUHB cneKTPOMeTpa NA-4, 
npoae.n;e HHaB B 1981 ro.n;y no.n; pyKoao,n;cTBOM 

H npa y 'laCTHH coTpy,n;HHKOB OHMY, no3BO

nHna CyiiJ;eCTBeHHO yaenH'IHTb HHTeHCHB· 

HOCTb llY'IKa MIOOHOB H ceneKTHBHOCTb pe

rHCTpaiJ;HH C06LITHH H TeM CaMbiM npHHIJ;H· 
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nHaJILHO o6ecne'IHJia B03MO:>KHOCTL npoa e.ne

HHB 3KCnepHMeHTOB C :>KH.IJ;KOBO.D;OpO.D;HOH 

MHllleHblO. 

B Te'leHHe 1982 ro.na npoae.neHLI 3 a nycK 

H OKOH'laTeJILHaB oTna.n;Ka acero cneK Tpo

MeTpa B ycnoBHBX Ha6opa .naHHLIX. B npo

uecce no.nroTOBKH annapaTypLI K ceaH caM: 

- OCyllle CTBJieHbl 3anycK H OT Jia.IJ;Ka 

HOBOH CHCTeMbl nepe,na'IH HHc1JopMallH H B 

3BM, 'ITO n03BOJIHJIO yBeJIH'IHTh 'IHCJIO pe

rHCTpHpyeMbiX C06LITHH; 

- no,nrOTOBJieHa H BBe,neHa CHC T eMa 

KOHTpOJIB annapaTyphl H ,neTeKTOpOB c n eKT

poMeTpa B nay3ax Me:>K,ny c6pocaMH n y 'IKa, 

'ITO nojBOJIHJIO pa3BHTb .IJ;HarHOCTHKY c 6oeB 

H nOBbiCHTb Ka'leCTBO 3KCnepHMeHTaJibHOH 

HHc1JOpMallHH; 

- no.nroToaneHa cneuHaJILHaB ann apa

Typa .IJ;JIB peMOHTa 3JieKTpOHHKH perHCTp aUHH 

nponOPllHOHaJibHbiX KaMep Henocpe.D;CTB eHHO 

B 3KCnepHMeHTaJibHOM 3aJie; 

- npOH3Be.IJ;eH peMOHT nponOpllHOHaJIL

HhiX KaMep, 3anac npO'IHOCTH no HanpB:>Ke HHlO 

,nJIB acex KaMep OHJIH .noae.neH .no 20 0 B, 
noJiy'leHa paBHOMepHaB 3c1Jc1JeKTHBHOCTb pe

rHCTpaUHH C06biTHH no BCeH .IJ;JIHHe cneK TpO

MeTpa Ha ypOBHe ( 98±1) 11/o. 
IIOJIHOCTblO 3aBepllleH MOHTa:>K c1JpoH

TaJILH.OH qaCTH cneKTpOMeTpa, BKJIJO'lalOllleH 

reKcarOHaJibHbie KaMepbl, paCIIIHPHBllleH KH

HeMa TH'leCKYlO 06JiaCTb MlOOH- HYKJIOH HhiX 

PHc. 3. 3~~eKTHBHOCTb perHcTpaUHH (oT

p;eJibHOH nJIOCKOCTbiO reKCaroHaJibHbiX Ka

Mep BO ~pOHTaJibHOH 'laCTH cneKTPOMeTpa 

NA-4) co6biTHl'r c MaJibiMH nepep;aHHbiMH HM

nyJibCaMH H ny'IKOBbiX MIOOHOB B 3aB HCH

MOCTH OT HHTeHCHBHOCTH MIOOHHOrO n y 'IKa. 
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B3aHMO,ll,eHCTBHH B CTOpOHy MaJihiX nepe,ll,aH • 

HhiX HMnynhcoa. K TpeM KaMepaM OlUHf 

.II.06aaneHhi eu~e 4 HJ lionOHhH H CaKne, 

llpOBe,ll,eHhl MOHTa)l( H KOMllJieKCHaH HaCTpOH· 

Ka 3JieKTpOHHKH CqHThiBaHHH H annapaTyphl 

06ecneqeHHH, HCCJie,ll,OBaHMXapaKTepHCTHKH 

H pe)I(HMhi pa6oThi KaMep. B npou;ecce OT

Jia,ll,oqHhiX ceaHCOB npoBe,ll,eHa MO,ll,epHH3ai.J;HH 

TpHrrepa ~pOHTaJihHOH qaCTH cneKTpOMeT· 

pa. B HacToH~ee apeMH npe,ll,hiCTopHH Mroo

Ha, npoaJaHMO.II.eiicTBOBaarnero a nocne.II.HeM 

BOChMOM MO,ll,yJie MHllieHH, perHCTpHpyeTCH 

~POHTaJihHOH qacThJO. B peJyJILTaTe uccne

.II.OBaHHH pa60Thl reKcarQHaJihHhiX KaMep 

( pUC. 3) Bhi6paH pe_)I(HM, B KOTOpOM npH 

HHTeHCHBHOCTH 5· 10 1 
MlOOHOB/c6pOC 3~

~eKTHBHOCTh OT,ll,eJihHOH llJIOCKOCTH K CO· 

6biTHHM COCTaBJIHeT 98o/o, a K nyqKy 70o/~. 
3TO OTKphiBaeT B03M0)1(HOCTh H3MepeHHH 

He TOJihKO ~a30BOrO 06'heMa nyqKa , HO H 

TpaeKTOpHH nepaHqHoro MlOOHa. 

Ha puc. 4 noKaJaHhi 3KcnepuMeHTaJih· 

Hhie pacnpe,ll,eJieHRH KBa,ll,pa Ta nepe,ll,aHHoro 

qeThipeXHMllYJihCa Q 2 H 6hepKaHOBCKOH ne

peMeHHOH X , nonyqeHHhie npu 3HeprHH 

MIOOHOB 100 r3B ,ll,JIH ~pOHTaJihHOH H 

CTaH,ll,apTHOH qacTH cneKTpOMeTpa npH 

o6pe3aHHH G 2 
Ha ypOBHe 4 ( r3B) 2 I c 2 • 

IlponopgHOHaJibHbie KaMepbi pa3MepoM 0 , 9x 

xI , 3 M
2 

c BbiCOKOBOJibTHbiMH 3JieKTpop;aMH 

H3 aJIIDMHHHeBOH ~OJibrH, pa6oTaiD~e B 

cocTaBe ycTaHOBKH CHrMA Ha cepnyxoa

CKOM yCKOpHTeJie, 

Bo apeMH ceaHcoa npo.II.OJI)I(eHo ynyqrneHue 

npou;e,ll,yphl Ha6opa ,ll,aHHhiX , CHCTeMa THqecKH 

HJyq eHhl ~OHOBhie npou;eCChl, npe,ll,JIO)I(eHhl 

H B H e,ll,pHIOTCH CITOC06hi llO,ll,aBJieUHH ~OHa, 
CHM y nupyromero noneJHhie co6hiTHH, Bhi.II.e

JieHH e KOTOpOrO JaTpy,ll,HeHO npH o6pa60TKe. 

AHaJIH3 BOJMO)I(HOCTeii ycTaHOBKH nocne 

peK OHCTPYKUHH ITOKa3aJI, qTo TOqHOCTh 

cneK TpoMeTpa NA-4 ynyqrneHa ( a Jaaucu

MOCT H OT THITa B3aHMO,ll,eHCTBHH ) OT 3 ,ll,O 

10 p a3 : HanpHMep, HJyqeHHe acHMMeTpHH 

MO)I(HO npoBeCTH Ha KaqeCTBeHHO HOBOM 

ypoB He ToqHOCTH. TaKHM o6pa3oM, o6ec

neqe Ho nonyqeHHe KaqecTBeHHMX 3Kcnepu

MeHT aJihHhiX ,ll,aHHhiX no rny6oKoHeynpyroMy 

pac c eHHHIO MIOOHOB Ha BO,ll,OpO,ll,e B yCJIOBHHX 

HHTe HCHBHOCTH ,ll,O 5 . 10 i MIOOHOB/c6poc 

npH 3H.eprHHX 100, 200 H 280 r3B. 

yqA CTifE B PEKOHCTPYKI.J,Iflf 

YC T AHOBKif ClfrMAifci>B3 (IIPOTBifHO) 

poBe,ll,eH MOHTa)l( nepBOH oqepe,ll,H KO· 

Op,ll,HHaTHOrO 

ClfrMA, 

( 900 X 1300 

.II.eTeKTopa cneKTpoMeTpa 

BKJIJOqaro~eH 6 llJIOCKOCTeH 

MM 2 ) nponopu;HOHaJihHhiX 

KaM e p C rnarOM CHrHaJibHhiX npOBOJIOqeK 

2 M M H 6 llJIOCKOCTeH ( 128 X 128 MM 
2

) rryq

KOBM X KaMep c mar oM curHaJihHhiX npoao

noqe K 1 MM. Ocy~eCTBJieHa HacTp~iiKa H 

Jany cK CHCTeMhl Ha nyqKe B lfci>B3. IJpoBe

,ll,eHHhlH ceaHC ITO Ha6opy CTaTHCTHKH B 

npo6 HoM 3KcnepHMeHTe no rr - P - , K -P - u 

pp · p acceHHHIO llOKaJaJI B03MO)I(HOCTh H3-
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--
MepeHH.II ce'leHHH B ue.nocTynuoH: pauee o6-
naCTH nepe,naHHbiX HMnynbCOB/ 3/. 

PAiiOThl, 
CBJI3AHHhiE C C03.LJ.AHHEM Y HK 

llpo,nOn*anHCb HCCne,noaaHHJI rHAPOAH" 
HaMH'IeCKHX xapaKTepHCTHK ropH30HTanL· 
HbiX KaHanOB H pe*HMOB Te'leHHJI B HHX 
.nsyx~a3Horo renH.II, uanpaaneHHhle ua no
nyqeuHe HCXOAHbiX ,naHHbiX ,nn.ll npoeKTHpO • 
aaHH.II cHcTeMhl KpHoreuuoro o6ecne'leHH.II 
YHK. 

llpH auanH3e JKcnepHMeHTanLHLIX .nau
HhlX no rH,npaBnH'IeCKOMY COnpOTHBneHHW 
KaHanOB npH Te'leHHH B HHX ABYX~a3HOrO 
renH.II 6Lma nonyqeua JMnHpH'IecKa.ll ~op
Myna .nn.11 pacqeTa rH,npaanH'IecKoro conpo
THBneHHJI. llpH 3TOM OTKnOHeHHJI 54, 2 7 H 
100/o o6II.(ero 'IHcna JKcnepHMeHTanLHhlX To
'leK OT o6o6II.(aroll.(eH 3aBHCHMOCTH He npe
BhlmaroT COOTBeTCtBeHHO 10, 20 H 300/o. 
Ha ocuoae pe*HMOB Te'leHH.II .nsyx~a3Horo 
renH.II B ropH30HTanLHLIX Kauanax Kpyroaoro 
Ce'leHHJI COCTaBneHa KapTa pe*HMOB 
(puc. 5), no,no6Ha.ll H3BeCTHOH Ka pTe 
T .MaHAX3HHa ,nn.ll BOAOB03AYlliHOH CMeCH, 
HO CMell.(eHHaJI OTHOCHTenbHO nocne,nHeH B . 

1. BenHeB n.H. HAP· B KH.: CoopHHK 
auHoTa~HH goKnagoB ua VIII Bceco
ID3HOM COBe~aHHH no yCKOpHTenHM 3a
PH~eHHb~ qacTH~. M~B3, CepnyxoB, 
1982, c. 7. 

2. llon6HnOB r.B. HAP· B KH.: Konne K
THBHb!e MeTOAbl yCKOpeHHR. Olf51M, 
ll9-82-664, llY6Ha, 1982, c. 101. 
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PHc. 5. KapTbi pe~MOB Te'leHHfl no ropH-
30HTanbHbiM KaHan aM KpyroBoro ce'leHHH: 
gayxcl>a3Horo renHH (cnnoruHbie nHHHH) H 
BOAOB03AYIUHOH CMeCH (ruTpHXOBbie nHHHH, 
KapTa T .MaHAX3i'ma). V1 - npHBegeHnaH 
cKopocTh ~AKOCTH, Vc - npHBe,neHHaH 
CKOpOCTb napa. 

CTOpOHY 60nblliHX npHBe,neHHhlX CKOpOCTeH 
*HAKOCTH VL H a cTopouy MeHLlliHX npHae
.neHHLIX CKOpOCTeH napa V G • 

JU1TEPATYPA * 

3. BHruHeBCKHH A.B. H AP· OMHM, 
13-83-15, lly6Ha, 1983. 

4. Bapaoaru n. c. H AP. B KH. : Tpy,nhi 
III-ro paooqero coBe~aHHH no 
HeHTpHHHOMY geTeKTopy. OMRM, 
lly6Ha, 1983, c. 37. 

* UHTHPYIDTCH H36paHHbie paooThi. 



D6mEMHCTMTYTCKME 
cnYlK6bl 



OT~EJI 

PA~HAQHOHHOH liE30TIACHOCTH 
H P A~HAQHOHHhiX HCCJIE~OBAHHH 

~03HMeTpuqeCKHB KOHT p OnL 

pa.n;Ha:UHOHHOB 06CTaHOBKH BhlllOllHHllCH Ha 

BCeX .n;eBCTBYIOlllHX H C03.n;aaaeMLIX H.n;e pHO • 

$H3HqecKHX ycraHOBKax HHCTHTyra: 

- HMIIYllLCHOM 6LICTpOM peaKTOpe 

Hl>P- 30 B 6ycrepHOM H peaKTOPHOM p e)I(H· 

Max, 

- HMIIYllLCHOM 6LICTpOM peaKTOpe 

Hl>P- 2 B cra.n;HH aroporo :na11a 3Hepr eru

qecKoro 11ycKa Ha cpe.n;Heii MOIUHOC TH .no 

2 MBT, 

- CHHXpo$a30TpOHe B pe)I(HMaX YCKOpe

HHH H BLIBO.n;a llpOTOHOB, .n;eBTpOHOB, a n L$a

qacTH:U H H.n;ep yrnepo.n;a, 

- :UHKllOTpOHaX Y- 200, Y • 300, Y • 400 

B pe)I(HMaX ycKopeHHH T H)l(ellLIX HOHOB C 

3HeprHHMH HecKonLKO M3B Ha HyKnoH, 

- MHKporpoHe M T- 22, 

- ycKopurenu CHJIYH~ H JIHY- 3000, 

- 3neKrpocraruqecKoM reHepa rope 

3r -s.., 
• llpH llpOH3BO.IJ:CTBe pa60T C p a .n;HO • 

aKTHBHLIMH BeiUeCTBaMH 8 .n;pyr8MH HCToq-

H8KaM8 80H838PYIOIU8X 83nyqeH8B. 

Pe3ynLTaTLI pa.n;Ha:U80HHoro KOHTponH 

IIOKa3an8, qro ypOBH8 80H838PYIOIU8X 83-

nyqeH8B Ha pa6oq8x Mecrax corpy.n;H8KOB He 

llpeBLIUiall8 ycTaHOBlleHHLIX Ben8q8H. 

K KOH:UY 1982 ro.n;a Ha 8H.IJ:8B8.n;yaJILHOM 

.n;o38MeTp8qecKoM KOHTpone B OHRH co

croHno 2286 qenoaeK, 83 HHX 70 cor py.n;

HHKOB, IIPHKOMaH.n;8poBaHHLIX K OHR H 83 

cropoHHHX opraHH3a:U8B. B reqeHHe 1982 

ro.n;a He 6LinO 3aper8CTp8pOBaHO H8 O.IJ:HOrO 

CnyqaH llpeBLIUieHHH yCTaHOBlleHHLIX .IJ:llH 

Ka)l(.n;oro 11o.n;pa3.n;eneH8H OHRH KOHTp onL

HLIX ypOBHeB ro.n;OBLIX .IJ:03 BHeUIHero o 6ny

qeH8H. ro.n;oBaH .IJ:03a o6nyqeHHH y 9 9,3o/o 

corpy.n;H8KOB OHRH, pa6oraiOIU8X B pa.n;8a

:UHOHHO Bpe.n;HLIX ycnOB8HX Tpy.n;a, COCTa· 

auna aenoq8HY MeHee 15 M3B ( 1,5 63p). 

I. ArreHHHKOB B.E. H gp. OHRH, 
Pl6-82-466, Ay6Ha, 1982. 

2. KoMoqKoB M.M, OHRM, Pl6-82-432, 
AY6Ha, 1982. 

90 

Bae.n;eHLI B 3KCIInya ra:uuro cra:u8oHap

Hhle Cpe.n;CTBa .IJ:03HMeTp8qecKOrO KOHTpOnH 

Ha ycKoporene Y-400 8 aBTOMaTH3Hpo

BaHHaH CHCTeMa .IJ:038MeTpHqeCKOrO KOHT· 

ponH YCTaHOBK8 "~" B o6~eMe IIYCKOBOrO 

MHHHMyMa. 

B o6nacTH pa.n;ua:U80HHLix uc

c n e .noB a H H ii 3aaepUieHa cepoH 3KCIIe

pHMeHTOB 110 83yqeH810 pa.n;ua:uuoHHOB o6-

craHOBK8 H .IJ:H$$epeH:U8allLHLIX BLIXO.IJ:OB 

BTOpHqHLIX qaCTH:U llpH 60M6ap.n;HpOBKe Me.n;· 

HOB Mf,UieHH llporoHaMH c 3Heprueii 

3,65 r3B l l , Co3.n;aHa llporpaMMa pacqera 

.IJ:H$$epeH:UHanLHLIX XapaKTepHCTHK a.n;pOHOB, 

o6pa3YIOIUHXCH llpH B3aHMO.IJ:eBCTBHH penH· 

THBHCTCKHX H.n;ep C BeiUeCTBOM C yqeTOM 

Me)I(H.n;epHoro KacKa.n;a 8 pa3pa6oraH Mero.n; 

O:UeHKH pa.n;Ha:UHOHHOB 06CTaHOBKH H 3aiUHTLI 

11po B3a8Mo.n;eiicTBHH pen8THBHCTCKHX H.n;ep 

c H.n;paM8 121. Pa3pa6oraHLI clleKTpoMeTpLI 

HeBTpOHOB BLICOKOB 3HeprHH MeTO.IJ:OM 

ClleKTpOMeTpHpOBaHHH 110 BpeMeHH llponeTa 

H C IIOMOIULIO H3MeHeHHH 3HepreTHqecKOrO 
IIOpora perHCTpa:UHH qaCTH:U I 3/ • 3aKOHqeHLI 

HCCne.n;oBaHHH $yHK:UHB qyBCTBHTellLHOCTH 

HOBOrO .IJ:03HMeTpa·IIOTOKOMepa HeBTpOHOB 

BLICOKoii 3HeprH8 141. BLmonHeHa a1111po

KC8Ma:UHH .IJ:03HMeTpHqeCKHX xapaKTepHCTHK 

HeHTpOHOB H ~OTOHOB B UIHpOKOM .n;Halla· 
30He 3Heproii 'I . Co3.n;aHa HH3Ko$oHoBaH 

YCTaHOBKa .IJ:llH 83MepeHHH ManLIX aKTHBHO • 

CTeB y· pa.n;HOaKTHBHLIX o6pa3:UOB. 

· Pe3rnLrarLI pa.n;ua:uooHHLix uccne.no
aaHHii I •2 •6 / , a raK)I(e co3.n;aHHLie cpe.n;craa 
.n;o3HMerpoqecKoro KOHTponH / i-9 / 11ono· 

)l(eHLI B OCHOBY pacqeTOB 3aiUHTLI OT H3ny

qeHHH H 011pe.n;eneHHH o6~eMa H cpe.n;cra 

pa.n;Ha:UHOHHOrO KOHTpOnH Ha C03.IJ:aBaeMLIX 
B OHRH :UHKnorpoHHOM KOMIIneKce JIRP I 1 O/ 

H YKTH. 

JU1TEPATYPA 

3. ArreHHHKOB B.E. H gp. OM~M, 

16-82-444, Ay6Ha, 1982. 
4. ArreHHHKOB B.E. H gp, OHRH, 

16-82-419, AY6Ha, 1982. 



5. AneHHHKOB B.E., BecKpOBHaH n.r. 
OHHH, 16-82-89, ~y6Ha, 1982. 

6. UoB6yH B.H. OHHH, P16-82-629, ~y6-
Ha, 1982. 

7. CHgopoB B.T., illHmKHH A.n. OHHH, 
P16-82-25, ~y6Ha, 1982, 

8. CHgopoB B.T., illHmKHH A.ll. OHHH, 
10-82-61, ~y6Ha, 1982. 

9. BygHmoB ID.r., illHmKHH A.n. OHHH, 
13-82-743, ~y6Ha, 1982. 

10. OraHecHH ID.U. H gp. OHHH, 
9-82-756, ~y6Ha, 1982. 

OTihiTHOE TIPOH3BO~CTBO 

1982 ro.n 3aBepiiiHJI BTopoe .necRTHJieTHe 

cyi.QeCTBOBaHHR OnbiTHoro npoH3BO,nCTBa 

HHCTHTyTa. B TeqeHHe JToro ro.na, KaK H BO 

Bee npe,nhl,nyi.QHe, OnhlTHoe npoH3BO.IJ;CTBd 

HJroTaBJIHBano pa3JIHqHbie Y3Jibi 6a30BbiX 

H KpynHhlX JKCnepHMeHTaJibHbiX ycTaHOBOK, 

pa,nHOJJieKTpOHHbie 6JIOKH ,IJ;JIR CHCTeM aBTO

Ma TH3aUHH 3KCnepHMeHTOB H ,npyrHe H3,IJ;e

JIHR no 3aKa3aM Jia6opaTOpHH liHCTHTyTa . 

HJroTOBJieHo 22 JIO)f(eMeHTa, 36 KoM

neHcaTopoB H 4 TOKOBBO,IJ;a ,IJ;JIR HYKJIOTpOHa, 

13 ceKUHH KpHoreHHOH OTKaqKH ,nnR YKTH 

(JIB3); BepTHKaJibHhlH HCTOqHHK HOHOB, MH

IIIeHHaR CTaHUHR, CHCTeMa HH.IJ;YKUHOHHhlX 

,naTqHKOB H 200 BbiCOKOBOJibTHbiX pa3'beMOB 

,IJ;JIR ycTaHOBKH "$", 25 paMHhlX MarHHTOB 

C Ka TYIIIKaMH ,IJ;JIR MarHHTHOH CHCTeMbl HeHT

pHHHOrO ,neTeKTOpa (JIJIIT); 3aKopaqHBaiO

I.QHe nJiaCTHHhl, BaKyyMHaR H H3MepHTeJibHaR 

KaMephl, 3 JJieKTpOMarHHTa CIT -184 ,IJ;JIR 

CHCTeMhl pa3BO,IJ;KH nyqKOB yCKOpHTeJIR 

Y- 400 (JIJIP); 170 KOpnyCOB HH.IJ;YKTOPOB 

H 7 MO.IJ;YJIRTOpOB ,IJ;JIR JIHY-30(JIH$) ;.IJ;eTa

JIH ,IJ;JIR BhlCOKoqaCTOTHOrO HCTOqHHKa nH· 

TaHHR "XpH30JIHT", HH.IJ;YKUHOHHaR CeKUHR 

,nnR KYTH, o6opy,noBaHHe H ocHaCTKa ,nnR 

H3rOTOBJieHHR ,npeH~OBhlX KaMep HeHTPHH· 

HOrO ,neTeKTOpa, 30 KOMnJieKTOB 3aKJia,IJ;HhlX 

,neTaJieH ,IJ;JIR naHeJieH K 3THM KaMepaM H 

4 onhlTHbie KaMephl ( OHMY) H T .,n. 

~JIR Hy)f(,n na6opaTopuu H3rOTOBJieHo 

6onee 620 HCTOqHHKOB nHTaHHR pa3JIHqHhlX 

THnOB ,IJ;JIR pa,nHOJJieKTpOHHOH annapaTyphl 

( liCY, liC-24, liC-50, ITITH, liiT-6-25, 

liCB-5, HITC-31) H 6onee 2000pa3JIHqHhlX 

~YHKUHOHaJibHhlX 6JIOKOB, B TOM qHCJie OKOJIO 

90 cneKTpOMeTpHqeCKHX 6JIOKOB, nopR,IJ;Ka 

MoHT~ B H~B3 (ITpoTBHHo) paMHD~ MarHH-
TOB yCTaHOBKH 
H3rOTOBJieHHblX 
OHHH. 

"HeHTPHHHDIH geTeKTOP", 
B OIIbiTHOM npOH3BOgCTBe 

250 6JIOKOB 6biCTpOH JJieKTpOHHKH H 6onee 

1500 6JIOKOB B cTaH,napTe KAMAK. Hana

)f(eHo cepHHHOe H3rOTOBJieHHe MO,D;epHH3Hpo

BaHH hlX HCTOqHHKOB ITHTaHHR Jill- 6-25 H 

KOMn neKTHhlX KpeHTOB B cTaH,napTe KAMAK 

BJiU -33 ( C HCTOqHHKOM ITHTaHHR H BeHT· 

6JIOK OM). 

B cero npoH3Be,neHo npo,nyKUHH Ha cyM

MY OKOJIO 3 MJIH . py6JieH. 

H au6onee CJIO)f(HbiMH KaK B TexHuqe

CKOM , TaK H B opraHH3aUHOHHOM OTHOIIIeHHH 

RBHJIHCb pa60Thl no H3rOTOBJieHHIO paMHbiX 
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MarHHTOB H .D;peii:cl>OBbiX KaMep )];JIB HeHT

pHHHOrO .D;eTeKTOpa, TaK KaK )];JIB BbiDOJIHeHHB 

:HHX pa6oT He06XO)l;HMO 6b1JIO OCBOHTb HO

Bhle TeXHOJIOrH'leCKHe npo:QeCCbl ( HaMOTKa 

H npOOHTKa KaTyWeK; CKJieHKa .D;eTaJieH H3 

TeKCTOJIHTa; 3a'IHCTKa naHeJieii: C OOKpbiT HeM 

H3 CTeKJIOTKaHH; HaMOTKa H pacnaii:Ka npo

BOJIO'IHbiX 3JieKTpO.D;OB; O'IHCTKa, OpOMbiBKa 

H repMeTH3a:UHB KaMep H .D;p. ) • K p oMe 

3TOrO, H3rOTOBJieHO 60JibWOe KOJIH'leCTBO 

HeCTaH.D;apTHOrO o6opy.D;OBaHHB H OCHaCTKH, 

npoBe.D;eHa peKOHCTPYKUHB OOMei:QeHHH BTO-

poro 3Ta:>Ka rJiaBHoro Kopnyca ( 3.D;aHHe 

.N~) 00)]; yqaCTOK npOBOJIO'IHbiX KaMep, 

OpraHH30BaH H YKOMOJieKTOBaH Ka.D;p aMH 

yqacTOK npOBOJIO'IHbiX KaMep • 

.. 
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IIpHMe'la TeJibHhiM BBJIBeTCB HaJia:>KHBa

HHe cepHHHOrO H3rOTOBJieHHB MO.D;epHH3H

poBaHHbiX HCTO'IHHKOB OHTaHHB lill -6-25 

H KOMDJieKTHhiX KpeiiToB KAMAK BliU-33, 

TeXHH'leCKaB )l;OKyMeHTa:QHB Ha KOTOphle 

noJIHOCTbro pa3pa6oTaHa B OnhiTHOM npo

H3BO.D;CTBe. 

Ba:>KHbiM MOMeHTOM BBJIBeTCB C.D;a'la B 

3KCnJiyaTauuro B 1982 ro.D;y cJiecapHo-caa

po'IHoro y'laCTKa B 3)l;aHHH .N!!l1, C BBO)l;OM 

KOTOporo cyi:QeCTBeHHO BblpOCJIH B03MO:>KHO

CTH OnhiTHoro npoHJBO.D;CTBa no c6opKe 

KpynHora6apHTHbiX H TB:>KeJIOBeCHbiX H3.D;e

JIHH. 06I:QaB OJIOI:Qa.D;b yqacTKa COCTaBJIBeT 

DPHMepHO 1200 M2, OR OCHai:QeH KpaHOM 

rpy3000.D;'beMHOCTbro 32 T. 



ME)I(JJ.Y HAP OJJ.H biE 
CBH3M 
M HAY~HO E 
COTPY JJ.HMqECTBO 



B 1982 ro,IJ,y 06'he.IJ.HHeHHLIH HHCTHTYT 
ocymecTBnxn mupoKoe COTPY.D.HHqecTBo c 
uayquo-uccne,IJ,oBaTenLCKHMH opraHHJauux
MH CTpau-yqacTHHU HHCTHTyTa H ,IJ,py rHX 
CTpaH, a TaiOKe Me)K,IJ,yHapO,Il,HhlMH HayqHhlMH 
oprauuJaUHXMH. Me)K,IJ,yuapo,IJ,uoe uayquo
TexuuqecKoe COTPY.D.HHqecTBO OIUIH B 1982 
ro,IJ,y OTpa)KeHO B Cne,IJ,yiOIUHX HTOrOBhiX ,IJ,aH
HLIX: 

- COBMeCTHLie pa60Thl H Hayquo-Tex
HHqeCKHe CBX3H ocymeCTBnXnHCb no 123 
TeMaM npo6neMuo-TeMaTuqecKoro nnaua 
OH.HH c 220 uayquo-uccne,IJ,oBaTenhCKHMH 
opraHH3aUHXMH CTpau-yqaCTHHU, HCCn e,IJ,o
BaHHX no 15 npo6neMaM BhiDOnHXnHCb COB
MeCTHO C 22 uayqHhiMH UeHTpaMH ,IJ,p yrHX 
CTpaH H Me)K,IJ,yHapO,IJ,HbiMH OpraHH3aUHXMH; 

- no BonpocaM uayquo-TexuuqecKoro 
COTPY.D.HHqecTBa H ,IJ,nx yqacTHX B uayquLix 
COBeJ.UaHHXX B CTpauLI- yqacTHHUhl ( KpOMe 
CCCP) KOMaH.D.HPOBauo 486 cneuuanucTOB, 
B .IJ.pyrue cTpauLI - 117 cneuuanHCTOB OH.HH; 

- H3 cTpau-yqacTHHU ( KpoMe CCCP) 
npuuxTo 1106 cneuuanHCTOB ,IJ,nx BLinonue
liHX COBMeCTHbiX pa60T, 06MeHa OnhiTOM 
H KOHCynhTaUHH; H3 HayqHLIX ueuTpOB ,IJ,pyrHX 
cTpau H Me)K,IJ,yuapo.IJ.HLIX oprauuJauuii npu
HXTO 115 cneuuanHCTOB; 

- npoBe,IJ,euo 45 uayquLix H uayquo
opraHH3aUHOHHhlX COBe}UaHHH, B KOTOpbiX 
npHHXnH yqacTHe OKOnO 2 ThlCXq yqeHLIX H 
cneuuanHCTOB CTpau-yqacTHHU H ,Il,pyrHX 
CTpaH. 

COTP.Y,[J;HHqEC T BO C HAYqHhiMH U:EHTPAMH 
CTPAH-YqACTHHU: OHRH 

IIIHpOKaX KOOnepaUHX H MHOrOCTOpOHHee 
COTPY.IJ.HHqecTBO co cTpauaMu-yqacTHHUaMH 
JIBHnOCb Ba)KHbiM 4JaKTOpOM ycnemuoro Bbl
nonHefiHX uayquhiX pa6oT, npoBO.D.HMhiX na-
6opa TopHXMH HucTHTyTa. CoBMeCTHhle 3KC
nepuMeuTanLHhle H TeopeTuqecKHe Beene-
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,IJ,OBaHHX pa3BHBanHCb B TaKHX .4JopMaX,KaK 
no,IJ,rOTOBKa H npOBe,IJ,eHHe COBMeCTHbiX 3KC
nepHMeHTOB, C03,IJ,aHHe H BHe,IJ,peHHe B npaK
THKY HOBOH annapaTyphi, nonyqeuue H o6-
pa6oTKa C nOMOI.UhiO 3BM 3KCnepHMeHTanL
HhiX ,IJ,aHHhiX, pa3pa60TKa H COBepmeHCTBO-



nauue nporpaMMHoro o6ecneqeuuH JKcne
puMeHTOB, auanH3 nonyqeuHLIX pe3ynL
TaToB. 

06wupuoe coTpy.IJ;HHqecTBO ocyi.QeCTB
nHeT 06'Le.IJ;HHeHHLIH HHCTHTYT C uayqHLIMH 
neuTpaMH ConeTCKoro Coro3a. <:;oTpy.IJ;HH
qecTno HMeeT pa3nuquLre <}lopMLI, H B nepnyro 
oqepe.D;L - 3TO HCnOnL30BaHHe ycTaHOBOK 
COBeTCKHX HHCTHTYTOB ,IJ;nH npoBe,IJ;eHHH 3KC
nepuMeHTanLHhlX uccne,IJ;onauuii. B MucTu
TyTe <}IH3HKH BLICOKHX 3HeprHH ( IJpOTBHHO) 
uaxo.IJ;HTCH 9 KpynHLIX JKcnepuMeHTanLHLIX 
ycTaHOBOK OMJlM, npe.D;Ha3uaqeHHLIX .IJ;nH 
npoBe,IJ;eHHH aKTyanLHLIX HCCne,IJ;OBaHHH B 
o6naCTH <}IH3HKH BLICOKHX 3HeprHH. B o6-
naCTH HH3KHX 3HeprHH nO.IJ;.IJ;ep*HBaiOTCH 
B3aHMOBhlrO.IJ;Hhle CBH3H C neHHHrpa.D;CKHM 
MHCTHTYTOM H.IJ;epHOH <}IH3HKH HM.B.IJ.Kou: 
CTaHTHHOBa, C KOTOpLIM aKTHBHO COTpy.IJ;-
HHqaeT Jla6opaTOpHH H.IJ;epHhlX npo6neM. 
BonLwoii BKna.IJ; B o6pa6oTKY H auanH3 
JKcnepuMeHTanLuoro MaTepuana, nonyqae
Moro c ycTaHOBOK OMJlM B )l;y6ue H Mcl>B3, 
BHOCHT <}IH3HKH MocKBLI, T6unucu, TawKeu
Ta, AnMa-AThl, Epenaua, MuucKa, BaKy H 
.IJ;pyrux ropo.D;oB CCCP. 

Jla6opaTopuu MucTHTyTa aKTHBHO co
TPYAHHqaroT c uayqHLIMH ueuTpaMH .D;pyrux 
cTpau-yqacTHHU OMJlM. B o6nacTH penHTH
BHCTCKOH H.IJ;epHOH <}IH3HKH J1 a 6 0 paT 0 pH H 

B LI C 0 K H X 3 He p r H H COTPY.IJ;HHqaeT C 
HHCTHTyTaMH HPB, BHP, r,D;P, MHP, CPP, 
lJCCP. BonLWOH BKna.IJ; B C03.IJ;aHHe ycTaHoB
KH "AnL<}la-3c", npone,IJ;euue ua ueii 3Kcno-
3HUHH H B auanH3 ,IJ;aHHLIX BHeCnH <}IH3HKH 
MJlM ( CnepK ). COTPYAHHKH YuunepcuTeTa 
HM. K.MapKca ( Jleiinuur ) npoBO.IJ;HT pa3-
pa6oTKY TeopeTuqecKHX MO.IJ;eneii a.IJ;pou
H.D;epuhlx B3aHMO.IJ;eHCTBHH .IJ;nH cpaBHeHHH HX 
C 3KCnepHMeHTanLHLIMH pe3ynLTaTaMH, no
nyqeHHLIMH Ha O.IJ;HOMeTpOBOH nponaHOBOH 
KaMepe. 3<P<PeKTHBHO Be,IJ;eTCH o6pa60TKa 
C06LITHH C .IJ;BYXMeTpOBOH nponaHOBOH Ka
Mephl B MHP, IIHP, CPP ulJCCP. BMu
CTHTyTe <}IH3HKH BapwancKoro yuunepcu
TeTa, MHCTHTyTe <}IH3HKH JlrrenoucKoro yuu
BepCHTeTa (KpaKOB ) Be,IJ;eTCH npOCMOTp 
CHHMKOB C KCeHOHOBOH KaMepLI. 06pa6oTaHO 
H H3MepeHO 3 TLIC. C06LITHH nHOH-KCeuo-

3a 60nbWOH BKnaA B pa3BHTHe ~H3HqecKOH 
uayKH B BonrapHH, noArOTOBKY BbiCoKo
KBanH~H~HpoBaHHbiX HayqHbiX KaAPOB rpyn
na yqeHhiX OIDI.H Harp~eHa 6onrapcKHMH 
opAeHaMH KHpHnna H Me~OAHH I cTeneHH. 
Ha CHHMKe: BpyqeHHe HarpaA nocnoM HPB 
B CCCP )l.lKyneBbiM. 

HOBOro B3aHMO.IJ;eHCTBHH. COBMeCTHO C COT
py.D;HHKaMH MJlMJ£3 BAH, BXTM ( Co<}IH.R ) , 
BM3 M ( BapHa), Mcl>B3 ( U:oiiTeH), U:Mcl>M 
( B y .IJ;arrewT ) , cl>M ( II para ) , Mel> ( XaHoii ) 
BenaCL nO,IJ;rOTOBKa H IIpOBO.IJ;HnHCL ceaHCLI 
Ha y cTaHOBKe BMC-2, pa3pa6aTLIBanocL 
npor paMMHoe o6ecneqeHHe, o6pa6a TLIBa
nacL u aHanH3HponanacL nonyqeHHaH HH<}lop
MaUHH no nOHCKY HOBLIX Y3KHX pe30~aHCOB . . 
TaK , B Mcl>B3 ( QoiiTeH) o6pa6oTaHO OKono 
2 Mn H. co6LITHH no nporpaMMe reoMeTpu
qecKoii peKOHCTPYKUHH TpeKOB. 

C onMeCTHO c U:Mcl> ( ByxapecT) no.IJ;ro
Tonneua cucTeMa nporpaMM o6pa6oTKH 
CHH KOB, nonyqeHHLIX Ha ycTaHOBKe "JIIO.IJ;
MHna ". BonLwoe yqacTHe B ocyi.QecTnneHHH 
HayqHOH nporpaMMLI Ha 3TOH ycTaHOBKe 
npuunMaiOT coTPYAHHKH cl>M, Kapnona yHu
nepcuT.eTa (II para), M3cl> (Kowoue). BKna.IJ; 
lJCCP B 06I.QyiO HHKni03HBHYIO neHTY CyM
MapHLIX pe3ynLTaTOB COCTaBn.ReT 12 TLIC. 
C06LI THH. 

C oTpy.D;HHKH Mcl>T (YnaH-BaTop), MJlcl> 
( KpaKoB ) , MJlcl> ( Ilpara ) , YHHBepcuTeTa 
B K owoue npHHHMano yqacTue B pa6oTe no 
HCCne.IJ;OBaHHIO B3aHMO.IJ;eHCTBHH 22Ne C 
H.IJ;paMH <}IOT03MynLCHH C uenLIO nOHCKa aHO
ManOHOB. 

B uenoM, 6onLwe nonoBHHLI HayqHoii 
ou<}lopMauuo, nonyqaeMoii c JKcrrepuMeH
TanLHLIX ycTaHOBOK JIB3, o6pa6aTLI1~aeTCH 
B uay qHLIX ueHTpax cTpaH-yqacTHHU OMJlM. 

C onMeCTHO c Co<}luiicKHM yHunepcu
TeTOM npOBO.IJ;HnHCL HCCne,IJ;OBaHHH no HMH
TaUHH pa.D;naunoHHoro Harpena o6MOTKH 
cnepxnpono.IJ;HI.Qero .IJ;nnonLHoro MarHHTa. 
Hccne.IJ;OBaHLI HMnynLCHLie uarpenaTeno 
pa3nuqHoii reoMeTpno o MOI.QHOCTH. B MJlcl> 
(IIxeHLHH) pa3pa6oTaHo annapaTypHoe 
o6ecn eqeHHe .IJ;nH KOHTpOnH HCTOqHHKa nu
TaHH.R CBepxrrpOBO.IJ;.RI.QHX MarHHTOB. 
ConMeCTHO c pH.D;OM HayqHLIX yqpe*.D;eHHH 
IIHP JanepwaeTCH pa3pa6oTKa rrpoeKTa ACY 
ceKuuii cnepxrrpono.IJ;HI.Qero HH*eKTopa. Pa3-
pa6oTaHo MaTo6ecneqeHue .IJ;nH KOHTponH 
HCTOqHHKa IIHTaHHH CBepXIIpOBO.IJ;HI.QHX Mar
HHTOB. CrreuuanocTLI Mcl>TM u U:Mcl> ( Byxa
pecT ) yqacTBOBanu B OTna.IJ;Ke ycTpOHCTB 
.IJ;nH HJyqeHHH JneKTpuqecKoro conpoTua
neHHH H 3HepreTHqecKHX noTepL B o6pa3-
uax caepxnpoao.IJ;HHKOB. CoaMeCTHO co cne
UHanHCTaMH H3 lJCCP pa3pa6oTaH OIILITHLIH 
o6pa3eU yHHKanLHoro H3MepuTenH napoco
.D;ep*aHHH .IJ;Byx<}la3Horo renHH. 3aaepweHo 
C03.IJ;aHHe YCTaHOBKH ,IJ;nH H3MepeHHH noTepL 
3Hepr HH B o6pa3UaX CBepxnpOBO.IJ;HHKOB 
JneKTpuqecKHM cnoco6oM. 
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lla6opaTOpHB JI,IJ;epHLIX npo6-

JI eM Be,IJ;eT COTpy,IJ;HH'IeCTBO C 52 HHCTH

TyTaMH H opraHH3aUHJIMH CTpaH-y'laC T HHU 

OIUIH. B HJIHJI3 liAH ( Co4JHB ) B 1982 
ro,IJ;y npoBe,IJ;eHLI pa6oTLI no pa3pa6oTKe T ex

HonorHH H3rOTOBJieHHJI JIHHeHHbiX pa,IJ;Ha Jib

HLIX n03HUHOHHO- 'IYBCTBHTeJILHbiX KpeMHHe

BbiX ,IJ;eTeKTOpOB C HCnOJib30BaHHeM Me T O,IJ;a 

HOHHOrO JierHpOBaHHJI. 

B Ulfq,lf BAH (liy,IJ;anernT) npo,IJ;on-

:>KaJIHCL pa3pa60TKH HOBOrO BapHaHTa c ne

UHaJIH3HpOBaHHOrO 6LICTporo npouec c opa 

,IJ;JIJI 4JHJibTpaUHH C06LITHH ( ycTaHOBKa 

APEC), a TaK)t(e COBMeCTHLie pa6oTLI no 

XHMHH acTaTopraHH'IeCKHX COe,IJ;HH e HHH, 

BeJiaCL o6pa60TKa 4JHJibMOBOH HH4JOpMa UHH, 

nony'leHHoii Ha ycTaHOBKe PHCK, H,IJ;eT 

pa3pa60TKa 3JieKTpOHHKH ,II;JIJI HeHTpHHH OrO 

,IJ;eTeKTOpa. 

1fq,B3 (I..J;oiiTeH) npHHHMaeT yqac THe 

B uccne,IJ;oBaHHBX Ha ycTaHOBKe PHCK . B 

3TOM )t(e HHCTHTyTe Be,IJ;eTCJI o6pa60 TKa 

4JunLMOBoii HH4JopMaUHH c ycTaHOBKH P H CK. 

IlpO,II;OJI)t(aiOTCJI pa60Tbl no C03,IJ;aHHIO JIH.BHe

BOrO ,IJ;eTeKTOpa 3JieKTpOHOB ,IJ;JIJI HeHT PHH

HOrO ,IJ;eTeKTOpa. 

C TexHH'IeCKHM YHHBepcHTeToM ()l;pe 3-

,IJ;eH) npO,II;OJI)t(aJIHCb pa60Tbl no pa,IJ;HOXH MHH 

cnaJIO.feHHbiX npo,IJ;yKTOB npH 06Jiy'leHHH TaH

TaJia npOTOHaMH, BeJIHCb KOHCYJILTaUH H CO 

cneuuanucTaMH 3Toro HHCTHTyTa no n o cTa

HOBKe 3KCnepHMeHTOB no Onpe,IJ;eJieHHIO no,IJ;

BH)t(HOCTeH HOHOB pa,IJ;HOHYKJIH,IJ;OB. 

B MoHroJILCKOM rocy,IJ;apcTBeHHOM yHu

BepcHTeTe (YnaH-liaTop) npO,IJ;OJI)t(a JIHCb 

pa60TLI no C03,IJ;aHHIO annapa TYPLI ,IJ;JIJI HC

CJie,IJ;OBaHHH MOHOnOJibHOrO B03 6y)t(,IJ;eHHJI 

B,IJ;ep npu pacna,IJ;e CBB3aHHoro MIOOHa. 

B lfHCTHTyTe B,IJ;epHoii 4>H3HKH ( K pa

KOB) npO,II;OJI)t(aJICJI npOCMOTp 4JoT03MYJIL

CHH C UeJibiO nOHCKa HOBLIX O'lapoBaHHbiX 

'laCTHU, npOBO,IJ;HJiaCb o6pa60TKa 3~Cnepu

MeHTaJILHbiX ,IJ;aHHbiX, noJiy'leHHbiX B cea HCaX 

Ha yCKOpHTeJie lllfJiq, ( raT'IHHa) no npo

rpaMMe JICHAIIII-HPHC. 

B HJiq, ( KpaKoB) npo,IJ;OJI)t(aJIHCL p a6o

TLI no KOHCTpyHpOBaHHIO H H3rOTOBJie HHIO 

Y3JIOB ycTaHOBKH, npe,IJ;nonaraeMoii ,IJ;JIB 

Hapa60TKH pa,II;HOaKTHBHbiX H30TOnOB ,II;JIJI 

Me,IJ;HUHHCKHX H ,IJ;pyrHX npHKJia,IJ;HbiX U eJieH 

Ha YCTaHOBKe "q,". 

B YHHBepcHTeTe HM. JI.KoMeHc Koro 

( lipaTHCJiaBa) BeJIHCb pa3pa60TKH 3 JieKT

pOHHKH ,II;JIJI nponOpUHOHaJibHLIX KaM e p, a 

TaK)t(e pa3pa60TKa H HCCJie,IJ;OBaHHe UHJIHH,IJ;

pH'IeCKHX nponOpUHOHaJILHbiX KaMep ,IJ;JIJI 

cneKTpoMeTpa AP EC, BeJIHCL pa6oTL I no 

npoeKTHpOBaHHIO CHCTeM ycTaHOBKH r H IIE-

96 

POH, npoBO,IJ;HJIHCL pac'leTLI npoueccoB 

a,IJ;poH-HYKJIOHHOrO pacceBHHJI. 

B coTpy,IJ;HH'IecTBe c HJiq, qcAH u 

IIOJIHTeXHH'IeCKHM HHCTHTYTOM B Ilpare C03-

,IJ;aH cneuHaJILHLIH KpHOCTaT ,IJ;JIJI KOMnTOHOB

CKOrO nOJIJipHMeTpa, C03,IJ;aHa H HCnLITaHa 

cneuuaJILHaB cneKTpoMeTpuqe_cKaB 3JieKT

pOHHKa ,IJ;JIJI nOJIBpH3aUHOHHLIX cneKTpo

MeTpOB ycTaHOBKH CIIHH, npo,IJ;OJI)t(aJIHCL 

pa60Tbl no C03,IJ;aHHIO H3MepHTeJILHOrO MO

,IJ;YJIB 3Toii ycTaHOBKH. 

B Ulfq, ( liyxapecT ) npoBe,IJ;eHo ucnLI

TaHHe ,IJ;BYXCJIOHHLIX CUHHTHJIJIJIUHOHHLIX ,IJ;e

TeKTOpOB ,IJ;JIJI H,IJ;eHTH4JHKaUHH 'laCTHU no 

,IJ;JIHHe npo6era. Ilo pe3yJILTaTaM H3MepeHHii, 

npoBe,IJ;eHHLIX C nOMOIUbiO ny'IKa npOTOHOB 

TaH,IJ;eM- reHepa Topa Ulfq,, npoBO,IJ;HTCB Ka

JIH6pOBKa H HaCTpOHKa ,IJ;eTeKTOpOB H 3JieKT

poHHKH ycTaHOBKH IIHOH OHJIH. Ilpo,IJ;on

:>KaJIHCL HCCJie,IJ;OBaHHJI rHnepJI,II;ep H nOHCK 

cynepJI,II;ep B 4JoT03MYJILCHJIX, 06Jiy'leHHLIX 

npOTOHaMH BbiCOKHX 3HeprHH. 

06'be,IJ;HHeHHe YCHJIHH MHOrHX Hay'IHO

HCCJie,IJ;OBaTeJibCKHX HHCTHTYTOB CTpaH

yqacTHHU B npoBe,IJ;eHHH HCCJie,IJ;OBaHHH H 

C03,IJ;aHHH 4JH3H'IeCKHX ycTaHOBOK cnoco6-

CTBOBaJIO ycneWHOMY BLinOJIHeHHIO Hay'IHOH 

nporpaMMbl ll a 6 0 p a T 0 pH H Jl ,II; e pH hi X 

peaKUHH. 

IIIupoKoe coTpy,IJ;HH'IeCTBO ocyiUeCTB

JIBJIOCL B pa6oTaX no nOHCKY CBepXTJI)t(eJILIX 

3JieMeHTOB B npupo,IJ;e. B UHHPH (lleiin

uur) C03,IJ;aeTCJI Jia3epHbiH HCTO'IHHK ,IJ;JIJI 

Mace- cneKTPOMeTpa lllf)l;lfA; C HCnOJib30-

BaHHeM 60JILWOH HOHH3aUHOHHOH KaMepLI, 

H3rOTOBJieHHOH B YHHBepCHTeTe HM. JI.Ko

MeHCKOro ( lipaTHCJiaBa ) , Be,IJ;eTCJI nOHCK 

a -pa,IJ;HOaKTHBHbiX CBepXTJI)t(eJibiX 3JieMeH

TOB. B paMKax pa6oT no pa3BHTHIO TpeKo

BLIX MeTO,IJ;HK nOHCKa CBepXT Jl)t(eJILIX 3.1Ie

MeHTOB B OJIHBHHaX H3 MeTeOpHTOB B lfJIIf 

BAH ( )l;e6peueH) H3rOTOBJieHa annapaTypa 

,IJ;JIJI aBTOMaTH'IeCKOrO nOHCKa, C'leTa H H3-

MepeHHH napaMeTpOB TpeKGB B KpHCTaJIJiax; 

coTpy,IJ;HHKaMH MoHrOJILCKoro rocy,IJ;apcT

BeHHoro yHHBepcHTeTa B YnaH-liaTope npo

Be,IJ;eH npOCMOTp 0,3 CM
3 

OJIHBHHOB H3 pB,IJ;a 

MeTeopHTOB, npOCMOTpOJIHBHHOBOCyiUeCTB

JIJIJICJI TaK)t(e B lfHCTHTyTe pa,IJ;HaUHOHHOH 

,IJ;03HMeTpHH B Ilpare H HJIHJI3 liAH (Co

!l>HB). 

B pa6oTaX no CHHTe3y HOBLIX TpaHc-

4JepMHeBLIX 3JieMeHTOB coTpy,IJ;HH'IeCTBO B 

pa3pa60TKe MHWeHHOrO y3Jia Ha 60JibWHe 

TOKH H pJI,IJ;a Y3JIOB ycTaHOBOK ,II;JIJI CHHTe3a 

JI,IJ;ep ocyiUeCTBJIJIJIOCb c HJIHJI31iAH. rpyn

noii cneuuaJIHCTOB-pa,IJ;HOXHMHKOB H3 

UHHPH ( lleiinuur) co3,IJ;aHa 3KCnpeccHaJI 



Bpyqemre MOHrOJibCKoro opp;eHa "IIomipHa.fi 

3Be3p;a" aKap;eMHKY f,H,cl>JiepoBy 3a 60Jib

illOH BKJiap; B pa3BHTHe COTpyp;HHtJ:eCTBa 

ytJ:eHbiX MoHrOJIHH H CoBeTCKoro Caroga H 

nop;ro TOBKY BbiCOKOKBaJIHllmu;HpOB aHHblX 

Kap;poB p;JI.fl MHP. Harpap;y BpyqaeT nocoJI 

MHP B CCCP ,UaxbiH foTOB. 

MeTO~HKa Bhl~eJieHHB TpaHCypaHOBhlX 3Jie

MeHTOB C BhlCOKOH CTeneHLIO O'IHCTKH OT 

COCe~HHX 3neMeHTOB. 3Ta MeTO~HKa 34!4leK

THBHO HCTIOnL30BanaCL B pa6oTaX no CHH

Te3y 109 3neMeHTa. CoBMeCTHO c coTpy~

HHKaMH IJ;I1JIH (PocceH~op<il) H QHHPH 

Be~eTCB pa3pa60TKa TepMOXpOMaTorpa4!u

'leCKHX H a3p030JILHLIX MeTO~HK ~JIB pa60T 

no CHHTe3y H H3ytJ:eHHIO CBOHCTB HOBLIX 

TpaHc<llepMHeBLIX 3neMeHTOB. HHTeHCHBHO 

pa3BHBanocL coTpy~HB'IecTBO B pa6oTax no 

HCCne~OBaHHIO MeXaHH3Ma B~epHLIX peaKI.{HH 

co cneuuanucTaMH HPii, BHP, r,n;P, llHP, 

CPP H tiCCP. lionLIIIoe 3HatJ:eHHe ~nB Ko

op~BHaUHH COBMeCTHhlX ycHnHH CTpaH

yqaCTHHI.{ B C03~aHHH 3KCnepHMeHTanLHOH 

annapaTypLI ~nB Y-400 H npoBe~eHHH coB

MeCTHhlx 3KCnepHMeHTOB HMeno npoBe~eH-

Hoe B ,lJ;pe3~eHe CoBell.{aHHe no 3KcnepHMeH

TanLHLIM ycTaHOBKaM Y-400 H 4!H3HtJ:ecKoii 

nporp aMMe nepBOOtJ:epe~HLIX 3KCnepHMeH

TOB Ha HHX. 

O co6eHHO HY~Ho OTMeTHTL coTpy~HH

qecTB O, ocyll.{eCTBJIBeMoe c QHJIH ( Poc

ceH~op<ll) no C03~aHBIO ycTaHOBKH ,lJ;3MAC. 

Co3~aHhl Bee y3nhl BpeMB-npoJieTHOH cu

CTeMLI 3TOH ycTaHOBKH, B QHJIH B3rOTOB

JieHa KaMepa pacceBHHB, a TaK~e pB~ 3JieKT

poHHLIX 6nOKOB B nporpaMMHOe o6ecneqeHHe 

~nB 3 KCnepHMeHTOB Ha JIHHHH C 3BM. 34!

<ileKTHBHO pa3BHBaeTCB coTpy~HBtJ:eCTBO c 

HJIH ( CBepK ) - H3roTOBJieHLI no3HUHOH

Ho-qy BCTBBTeJILHhle nponopl.{BOHaJILHhle 

ctJ:eT'IHKH ~JIB cneKTpoMeTpa MCll-144, no~

roTOB JieHo 3JieKTpOHHOe B nporpaMMHOe 

06ecn e'leHBe 3KCnepHMeHTOB no 3MHCCHB 

3apB~eHHLIX 'laCTBI.{. 

YcneiiiHo pa3BHBaeTcB coTpy~HH'IeCTBO 

no n BHHB pa3BHTHB ycKopHTenLHoii 6a3LI 

na6op aTOpHH. B COOTBeTCTBHB C KOHTpaK

TOM C QH<I> ( liyxapeCT) B3rOTOBneHa, HC

nLITaHa B nepe~aHa B JIJIP oqepe~HaB nap

THB o6opy~OBaHBB CBCTeMLI TpaHCnOpTH-

pOBKH BhlBe~eHHLIX ny'IKOB l.{BKJIOTpOHa 

Y-400. CoBMeCTHO co cneuHaJIHCTaMB 

HJIHJI 3 liAH ( Co<lluB) Be~eTCB pa3pa6oTKa 

OT~eJILHhlX y3JIOB no npoeKTY H30XpOHHOrO 

UHKJIOTpoHa TB~enLIX BOHOB Y-250. CoTpy~

HHKH QHJIH (PocceH~op<il) OKa3LIBaiO.T no

MOll.{L B pa3pa60TKe H C03~aHHH CHCTeM 

~uarHOCTHKH ny'IKa ~JIB ycKopHTeJIB Y-400. 

CoBM e cTHO co cneu;uaJIHCTaMH HJIH BAH 

( ,lJ;e6p el.{eH ) Haqa TLI HCCJie~OBaHHB no 

a TOMH OH 4!H3BKe Ha ny'IKaX HOHOB ycKOpHTe

nB Y - 300 C HCnOnL30BaHHeM npel.{H3HOHHOrO 

3JieKT pOCTaTH'IeCKOrO cneKTpOMeTpa 

3CA - 21, co 3~aHHoro B BHP. 

O c o6eHHoe 3Ha'leHue npu~aBanocL 
COBMe CTHhlM npBKJia~HLIM HCCne~OBaHHBM 

H pa3 p a60TKaM HaytJ:HO-TeXHH'IeCKHX 3a~aq, 

HMeiOll.{H X Ba~HOe HapO~HOX03BHCTBeHHOe 

3Ha'le HHe. 

H a co3~aHHOH B HJIHJ13 liAH annapa

Type ~JIB Mecc6ay3pOBCKOH cneKTpOCKOnBH 

B na6o paTOpHH npOBe~eHLI 3KCnepHMeHTLI no 

BnHB HIO o6nytJ:eHHB TB~enLIMH BOHaMH Ha 

4la30B LIH cocTaB pa3JIH'IHLIX cnnaBoB. CoB

MeCTH O c coTpy~HBKaMH YHHBepcuTeTa 

HM. JlopaH~a 3TBeiiia (liy~aneiiiT) Ha'laTLI 

3KCne pHMeHTLI no H3y'leHHIO pa~Hal.{BOHHOrO 

B03~eHCTBHB Ha nJiaCTHtJ:eCKHe CBOHCTBa 

pa3nB 'IHhlX MaTepuaJioB. Pa6oTLI npoBo~BT

CB C HCnOnL30BaHHeM BCnhlTaTeJILHOH Ma

IIIHHLI HHCTPOH. llpo~on~aeTcB coTpy~

HH'Ie CTBO c YHBBepcHTeToM HM. K.MapKca 

( Jleiin l.{Hr) no HCCJie~OBaHHIO pa~Bal.{HOH-
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HLIX noape)l(~eHHH MOHOKpHCTaJIJIOB no~ ~eH • 
CTBHeM TH)I(eJILIX HOHOB. B IUIH ( C a epK) 
H3rOTOBJieHa ycTaHOBKa ~JIJI onpe~eJieHHJI 

H3MeHeHHJI BHyTpeHHero TpeHHJI MeTaJIJIOB 
no~ ~eHCTBHeM 06Jiy'IeHHJI TJI)I(eJILIMH HO· 
HaMH. CoaMeCTHO co cneu.uaJIHCTaMH CPP 
H KH)l;P oTpa6aTLIBaJOTCH MeTo~HKH H3ro
TOBJieHHH H~epHbiX tiJHJILTpOB. IIIHpOKOe COT· 
py~HH'IeCTBO ocymecTBJIHeTcx B pa3BHTHH 
MeTo~oB aKTHBau.uouuoro auaJIH3a. CoTpy~
HH'IeCTBO c HRH AH Ky6LI ( raaaua) no3-
BOJIHJIO yCOBepiiieHCTBOBa Tb peHTreHO · 4JJIJO· 
opecu.eHTHLIH auaJIH3 ~JIH onpe~eneuux px~a 
3JieMeHTOB B reonoruqecKHX o6pa3u.ax . 

Jla6opaTOpHH HeHTpOHHOH 4Ju· 
3 H K H Be~eT COTpy~HH'IeCTBO 6one e '!eM 
c 90 uayquo-uccne~oaaTeJILCKHMH opra
HH3aiJ.HHMH acex rocy~apcTa-qneuoa OHRH. 

Cneu.uanuc 1 aMH H3 HPE no~roToaneu 

3KCnepHMeHT no o6uapy)l(eHHJO 3JieKTp uqe
cKoro 3apx~a HeHTpOHa. 3TH H3Mep eHHH 
6y~yT npoae~eHLI ua nyqKe YJILTpaxono~
HLIX ueH:Tpouoa B JIHR<I> AH CCCP. Coa
MeCTHO co cneu.uanucTaMH H3 EAH (Co-
4Jux) npoae~eHLI H3MepeHHH napaMeTpoa 
3JieMeHTOB BOJIOKOHHO·onTH'IeCKOH JIHHHH 
CBJI3H ~JIJI H3MepHTeJILHO"Bbi'IHCJIHTeJILH0" 
ro U.~HTpa. Y cneiiiHo npo~OJI)I(aeTcx coT
py~uuqecTBO c TexuuqecKHM yuuaepcuTe
TOM ()l;pe3~eH) no H3MepeHH10 XHMH'Je· 
CKHX C~BHrOB HeHTpOHHLIX pe30HaHCOB H 

U:HRH ( Pocceu~optiJ) - no onpe~eneHHJO 
napaMeTpOB KpHCTaJIJIH'IeCKOrO nOJIJI B 
pe~Ko3eMeJILHLIX coe~uueuuxx. B coTpy~

HH'IeCTBe co cneu.uaJIHCTaMH U:H<I>H ( Ey~a
nernT) pa3pa6oTaua, H3roToaneua H 3any
meua B 3KcnnyaTaiJ,HJO MHKponpou.eccopuax 
CHCTeMa ynpaBJieHHJI KOppeJIHIJ,HOHHLIM 
cneKTpoMeTpoM "KOPA". B H3y'IeHHH 
CBOHCTB raMMa • H aJILtiJa • pacna~a H~ep B 
peaKIJ,HHX C HeHTpOHaMH npHHHMalOT yqa CTHe 
cneu.HaJIHCTLI HP E, CP B, Ky6LI, IIH P H 
qccp. Hccne~oaauux 4JH3HKo- XHMH'IecKHx 
CBOHCTB CJIO)I(HLIX opraHH'IeCKHX BemecTB 
MeTo~oM Manoyrnoaoro pacceHHHH ue H:Tpo
HOB Be~yTCH COBMeCTHO C COTpy~HHKaMH 

HMX ( Ilpara). B no~roTOBKe H npoae~e
HHH ~HtiJpaKIJ,HOHHbiX 3KCnepHMeHTOB H HC· 
CJie~oBaHHH 4Ja30BLIX nepeXO~OB B HMny JILC • 
HOM MarHHTHOM none yqaCTBYlOT cneiJ,Ha • 
JIHCTLI CPB, KH)l;P, IIHP, CPP H qccP. 

B na6opaTopHH npo~OJI)I(aeTcx co3~auue 
4Ju3H'IecKHX ycTauoaoK ua peaKTope H E P -2. 
)l;JIH HeHTpOHHOro cneKTpOMeTpa BLICOKOrO 
pa3perneHHH B U:HRH ( Pocceu~opt~J) H TY 
()l;pe3~eH) 3aBeprnaeTCJI C03~aHHe OCHOB" 
Hb!X y3JIOB cneKTpOMeTpa H 3JieKTpOHHOH 

98 

annapaTypLI. B KapnoaoM yuuaepcHTeTe 
( IJpara) H3rOTaBJIHBaeTCJI 3KCnepHMeH • 
TaJILHOe o6opy~OBaHHe ~JIJI COBMeCTHhlX 
3KcnepHMeHTOB ua cneKTPOMeTpe CHHM- 2. 
Cneu.HaJIHCTLI U:HRH ( Pocceu~opt~J ) aK· 
THBHO Be~yT pa60Tbl no XHMH'IeCKOMY Onpe • 
~eneHHJO co~ep)l(aHHH yrnepo~a B uaTpHH 
H pa3pa60TKY HenpepLIBHOrO 3JieKTpOXHMH" 
qecKoro KOHTponx co~ep)l(auug KHcnopo~a 

B TennouocHTene peaKTopa HE P- 2. 

B pa6oTaX Jl a 6 0 p a T 0 pH H B LI q H C
JIHTeJILHOH TeXHHKH H aBTOMaTH· 
3 a 11. H H no pa3BHTH10 IJ,eHTpaJILHOrO Bbl· 
'IHCJIHTeJILHoro KOMnJieKca OHRH aKTHBHO 
yqacTBylOT cneu.uaJIHCTLI HPE, r )l;P, MHP, 
IIHP H qccP. CoaMecTHLie pa6oTLI aenHcL 
no JIHHHH H3y'IeHHJI H KOHCYJILTaiJ,HH C IJ,eJILIO 
HCnOJIL30BaHHg ycTpOHCTB BHeiiiHeH naMgTH 
C DOBLIIIIeHHOH nJIOTHOCTLlO 3anHCH ~JIH 

ocuameuug 3BM U:BK OHRH, a TaK)I(e 
OCHameHHH 3BM HOBLIMH ycTpOHCTBaMH 
BBO~a-BLIBO~a, pa3BHTHJI TepMHHaJILHOH 
CeTH 6a30BLIX 3BM H nOBLIIIIeHHH 34J4JeK· 
THBHOCTH HX HCnOJILjoaaHHJI. BLinOJIHeHhl 
COBMeCTHLie pa3pa60TKH B 06JiaCTH C03~a
HHg CHCTeMHOrO MaTeMaTH'IeCKOrO o6ecne
'IeHHH H pa3BHTHJI MeTO~OB aHaJIHTH'IeCKHX 
BLI'IHCJieHHH C nOMOmLJO 3BM. 

B pa6oTax no pa3BHTHJO aaToMa TH'Ie-
CKHX H 
06pa60TKH 

noJiyaBTOMaTH'IeCKHX 
KaMepHLIX CHHMKOB 

CHCTeM 
npHHHJIH 

yqacTHe uayquo-uccne~oBaTeJILCKHe op
raHH3aiJ,HH HP li, BHP, r )l;P, CCCP H 
qCCP. BLIDOJIHeHLI COBMeCTHLie HCCJie~o
BaHHg C IJ,eJILlO C03~aHHg H pa3BHTHg aBTO· 
MaTH'IeCKHX H nOJiyaBTOMaTH'IeCKHX yeT· 
pOHCTB, a TaK)I(e COOTBeTCTBYJOmero npo
rpaMMHOrO o6ecneqeuHg. B co3~aHHH MYJIL· 
THMHKponpoiJ,eCCOpHOH CHCTeMbl ~Jig 06· 
pa60TKH rpatiJH'IeCKOH HH4JopMaiJ,HH aKTHBHO 
¥'IaCTBYlOT cneiJ,HaJIHCTLI r)l;P H qCCP; 
coaMeCTHO co cneu.uanucTaMH U:H<I>H BAH 
( Ey~anernT) co3~aeTcg CHCTeMa EIIC
PHMA ~Jig o6pa6oTKH CHHMKOB c TpeKOBLIX 
~eTeKTopoa OHRH. Cneu.uanucTLI qccP 
aKTHBHO yqacTBYlOT B pa3BHTHH npOCMOT· 
poao- H3MepuTeJILHOH annapa TYPLI H npo
rpaMMHoro o6ecneqeuug. CoaMeCTHO co 
cneu.uaJIHCTaMH HHHT CAH (Epa THCJiaaa) 
3aaeprneuLI pa6oTLI no co3~aHHJO nporpaM
MHoro HMHTaTopa cneu.npou.eccopa ~Jig C)l(a
THg ~aHHLIX H npOBe~eHO ero HCnLITaHHe. 
BLmonneHLI pa6oTLI no co3~aHHJO annapa
TYPLI ynpaBJieHHg 6ec4JHJILMOBOH CHCTeMOH 
H HHTeptiJeHCOB ~JIJI nO~KJIJO'IeHHg Te.JieBH" 
3HOHHLix KaMep K 3BM CM -4. CoaMecT
HLIMH ycunugMH cneu.uanucToB HP E, BHP, 



CCCP u qccP aLmonHeHLI pa6oTLI no co3-
~aHHIO H pa3BHTHIO MaTeMaTH'JeCKOrO o6ec
ne'leHH.II ~n.ll 3KCnepHMeHTOB Ha nHHHH 
C 3BM, 'ITO n03BOnHnO YHH«lJHU:HPO:SaTL 
cpe~CTBa TeXHOnOrHH nporpaMMHpOBaHH.II, 
COKpaTHTb CpOKH C03~aHH.II MaTeMaTH'Je· 
CKOrO o6ecne'leHH.II H nOBLICHTb ero 34J-
4JeKTHBHOCTb. B co3~aHHH nporpaMM o6pa-
6oTKH ~aHHLIX C :>KH~KOBO~OpO~HLIX KaMep 
H rH6pH~HbiX CHCTeM yqaCTBYIOT cneu:ua
nHCTLI r .D:P' MHP' CCCP H qccp. 

B uccne~oaaHH.IIX no pen.IITHBHCTCKO~ 

H~epHO~ 4JH3HKe H 4JH3HKe pe30HaHCOB aK
THBHO yqacTBYIOT cneu:uanHCTLI MHP, IIHP, 
CPP u qccp. CoaMecTHLIMH ycunu.RMH 
ocyiiJ:eCTBnHeTc.ll o6pa6oTKa H aHanH3 3Kcne
puMeHTanLHLIX ~aHHLIX, a TaK:>Ke pa3BHTHe 
3KCnepHMeHTanLHLIX ycTaHOBOK. 

MeTO~LI npuKna~HLIX BLI'IHCneHH~ pa3-
BHBaiOTC.II COBMeCTHLIMH ycHnH.IIMH cneu:ua
nHCTOB HP.Ii, BHP, r.n;P, CCCP H qcCP. 
Pa3pa6oTaHHLie coaMeCTHO anropHTMLI H 
naKeTLI nporpaMM WHPOKO HCnonL3YIOTC.II 
~n.ll peWeHH.II HenHHe~HLIX 3a~aq 4JH3HKH H 
npHKna~HOH MaTeMaTHKH B CTpaHaX-y'laCT· 
HHU:aX JiHCTHTyTa, B TOM 'IHCne ~n.ll pac'JeTa 
3neKTpOMarHHTHLIX noneii B yCKOpHTen.IIX. 

AKTHBHoe Hay'IHoe coTpy~HH'IeCTBO 

C Be~yiUHMH Hay'IHLIMH U:eHTpaMH CTpaH
yqacTHHU: OM.HM Be~eT n a 6 0 paT 0 pH .II 
TeopeTH'IecKoii 4JH3HKH. Bcero 
B COTpy~HH'IeCTBe C llT<l> CO CTOpOHLI CTpaH
yqaCTHHU: OM.HM yqacTayeT oKono 300 yqe
HLIX. B 1982 ro~y 6LmH npo,IJ;on:>KeHLI pa6o
Tbl no H3y'leHHIO KBaHTOBOH TeOpHH non.11 
C 4JyH,IJ;aMeHTanLHOH ,IJ;nHHOH, B KOTOpbiX CO 
cTopoHLI HP.Ii yqacTBYIOT coTpy,IJ;HHKH Co-
4JuiicKoro YHHBepCHTeTa. 

CoaMeCTHO c coTpy,IJ;HHKaMH YHHBep
CHTeTa HM. ryM6onL,IJ;Ta (liepnHH) H M<l>B3 
( QoiiTeH) npo,D;on:>KeHLI pa6oTLI no KHpanL
HLIM MO,IJ;en.IIM B KBaHTOBOH TeOpHH nOn.ll. 

CoaMeCTHO c coTpy,D;HHKaMH YHuaepcu
TeTa HM. .H.KoMeHCKoro (.lipaTHcnaaa ) 
npoBe,IJ;eHLI HCCne,IJ;OBaHH.II 4JopM4JaKTOpOB B 
HenoKanLHOH MO,IJ;enH KBapKOB, noBe,IJ;eHH.II 
nHOH-nHOHHOrO pacce.IIHH.II B o6naCTH cpe,IJ;· 
HHX 3Hepruii. IIony'leH p.II,IJ; aa:>KHLIX pe3ynL
TaToB no KBaHTOBOH TeOpHH non.11 H TeOpHH 
B3aHMO,IJ;eHCTBHH 3neMeHTapHLIX 'JaCTHU:, no 
Teopuu aTOMHoro .II,D;pa. P.II,IJ; coTpy,D;HHKOB 
BLie3:>Kan B HP.Ii H CPB no npurnaweHHIO 
CTpaH ,IJ;n.ll BLinOnHeHH.II COBMeCTHLIX HCCne
,II;OBaHHH H 'JTeHH.II neKU:HH, 'ITO CBH,IJ;eTenLCT· 

ByeT 0 6onLWOM aBTOpHTeTe y'leHLIX na6o
paTOpHH H BKna,IJ;e llT<l> B pa3BHTHe Teope
TH'Ie CKOH 4JH3HKH B CTpaHax·yqaCTHHU:aX 
OM.HM . 

IIo,IJ;roToaneHo 6onLwoe KonuqecTBO 
COBM eCTHLIX ny6nHKaU:HH C y'leHLIMH H3 
cTpaH-y'laCTHHU: OM.HM. TaK, coaMeCTHLie 
pa60TLI no CTpyKType .II,D;epHLIX COCTO.IIHHH 
no,IJ;rOTOBneHLI c y'leHLIMH HP.Ii' r .IJ:P' MHP; 
no Te pHH KOnneKTHBHOrO ,II;BH:>KeHH.II B a TOM
HLIX JI,IJ;pax - C y'leHLIMH qCCP; no TeOpHH 
B3aHMO,IJ;eHCTBH.II 'JaCTHU: H .II,D;ep C .II,D;paMH 
npH cpe,D;HHX H HH3KHX 3HeprH.IIX - C yqe
HLIMH qccp, r .IJ: p; no .II,IJ;epHLIM B3aHMO
~e~CTBH.IIM npH cpe,IJ;HHX H BLICOKHX 3Hep
rH.IIX - c y'leHLIMH qccP. Bcero a Te'leHHe 
ro,IJ;a COTpy,D;HHKaMH na6opaTOpHH COBMeCT· 
HO c y 'leHLIMH cTpaH- yqacTHHU: OM.HM ony6-
nHKOBa H·O OKOnO 130 Hay'IHLIX pa60T. 

M e:>K,IJ;yHapo,D;Hoe Hay'IHO- TeXHH'IecKoe 
COTpy,D;HH'IeCTBO 0T ,II; e na H 0 B bl X Me
T o ,IJ; o a y c K o p e H H .11 6Lmo HanpaaneHo 
Ha BLm onHeHHe rnaaHoii 3a,IJ;a'IH OT,IJ;ena -
co3,IJ;aHHe KYTM- 20. BLmonHeH 6onLwoii 
KOMnn eKc pa6oT no C03,IJ;aHKIO H uccne,IJ;o

BaHHIO OT,IJ;enLHLIX y3noa KYTM-20, pa3-
pa6oTKe ,IJ;HarHOCTH'IeCKOH annapaTypLI H 
cucTeMLI ynpaaneHH.II KYTM- 20 Ha ocHoBe 
COBpeMeHHLIX ,II;OCTH:>KeHHH HayKH H TeXHHKH. 
CyiiJ:e CTBeHHLI~ BKna,IJ; B 3TH pa6oTLI a~cnu 
TexHH'IeCKHii yHuaepcuTeT (.IJ:pe3~eH), 
QM<l>M (.liy,IJ;anewT), QM<l> (.liyxapecT), a 
TaK:>Ke QM<l>M ( PocceH~op«lJ)u M.HM (CaepK ). 
IIpoae,IJ;eHHe 3THX pa6oT cnoco6cTaoaano 
TOMY, 'ITO a OHMY ocyiiJ:ecTaneH KOMnneKc
HLiii 3anycK CMllYH.D:a- 20 H A,IJ;re 3a Topa- 20 
C Tp M.ll CTyneH.IIMH C:>KaTH.II Ha 'JaCTOTe 
10 r . YcneWHO npOBO,IJ;HnHCb COBMeCTHLie 
pa60TLI c EU<l> ( HP.Ii) no pac'leTy KoppeK
U:HH op 6HTLI B TMC. AKTHBHO aenucL pa6o
TLI n TeMe "IIpHMeHeHHe ,IJ;Byx4Ja3Horo 
renH.II B CHCTeMaX KpHOCTaTHpOBaHH.II npo
T.II:>KeHHLIX CBepxnpOBO,II;JIIIJ:HX 06'LeKTOB H 
H3MepeHHe HX napaMeTpOB" C 3M ( .lipa
THCnaaa). 

B Mae 1982 ro,IJ;a B OHMY npoae,IJ;eHo 
pa6o'lee coaeiiJ:aHHe no npo6neMaM KonneK
THBHOr O MeTO,IJ;a YCKOpeHH.II, B pa6oTe KOTO· 
poro npHH.IInH yqacTHe cneu:uanucTLI 
H3 OM.HM H CTpaH-y'laCTHHU:. IIpoae,IJ;eHue 
pa6o'lero coaeiiJ:aHH.II cnoco6cTaoaano 3a
KpenneHHIO npHOpHTeTa 06'Le,IJ;HHeHHOrO HH· 
CTHTyTa B o6naCTH KOnneKTHBHOrO Me
TO,IJ;a YCKOpeHH.II. 

99 



HAYqHhiE COBEIUAHMJI OM.HM 

B 1982 ro.ny OHJIH nposen 3 Kpy nHLIX 
Hay'IHLIX COBe~aHBJI, 25 pa60'IBX B 17 Ha
Y'IHO- opraHB3aUBOHHLIX COBeiUaHHB. 

YcneiiiHo npowna IV Me)I(,IJ.yHapo.nuaJI 
WKOJia no HeBTpOHHOB <ilH3HKe, KOTOpaJI 
COCTOJIJiaCL B ,Z:(y6He C 8 no 18 HIOHJI . B ee 
pa6oTe npHHJIJIH yqaCTHe <ilH3HKH 10 CTpaH. 
rnasuaJI uenL WKOJILI - no.nroTOBKa K npo
se.neuoro 3KcnepoMeHTOB ua Hli P- 2. JleK
UHH, npe,nCTaBJieHHLie Ha WKOJie, BKJIIO\faJIH 
cse.neuoJI o nocne.nuox 3KcnepoMeHTax B 
06JiaCTH HeBTpOHHOB <ilH3HKH H HX pe3yJILTa· 
TaX, 0 HOBLIX HHTepeCHLIX MeTO,IJ;HKaX H 
o,ne11x. IIIKona nposo.nonacL B ro6oneiiHLiii 
,IJ;JIJI HeiiTpOHHOB <ilH3HKH ro,n. 50- JieTHIO 
OTKpLITHJI HeBTpOHa 6LIJIO nOCBJI~eHO cne
UHaJILHOe 3ace,naHHe, Ha KOTOpOM BLICTynH
no c .noKna.naMH IIonuoMO'IHLiii IIpe,ncTasu
TeJIL CCCP B OHJIH aKa,neMHK A.M .IIeT
pocLJIHU, aKa,neMHK li .M .IIOHTeKOpBO, 6LIJI 
npe,ncTasneu ,noKna.n aKa,neMHKa H.M .<l>pau
Ka "50 JieT HeBTpOHHOB <ilH3HKH". 

IV M~yHapoAHafl mKona no HeHTPOHHOH 
~H3HKe. 0 nepBb~ 3KCnepHMeHTaX C HeHT
poHaMH, BbinOJ!HeHHbiX 3 .<l>epMH, paCCKa3bi
BaeT aKaAeMHK B.M.lloHTeKopBo. Uy 6Ha, 
HIOHb, 1982. 
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C 29 HIOHJI no 2 HIOJIJI B ,Z:(y6ue npowno 
Me)I(,IJ.yuapo.nuoe cose~auoe no B3aHMo,neii
CTBHJIM JI,IJ;ep H JI,IJ;epHLIM B036y)l(,neHBJIM, 

B KOTOpOM npHHJIJIH yqaCTHe 110 y'leHLIX H 
cneuoanocToB H3 OHJIH, uay'IHLIX yqpe)l(· 
»,eHBii cTpau·yqacTHHU OHJIH a ,npyrox 
CTpaH. JiOJILWOe BHHMaHHe Ha CODe
IUaHBH 6LIJIO y,neJieHO H3y'leHHIO MeXaHH3Ma 
B3aHMO,IJ;eBCTBHJI JI,IJ;ep npH peJIJITHBHCTCKHX 
3HeprHJIX. C HHTepeCOM 6LIJIH BCTpe'leHLI 
,IJ;OKJia,D;bl 06 3KCnepHMeHTaJibHLIX pe3yJILTa
TaX, noJiy'leHHLIX Ha CHHXpo<lla30TpOHe 
OHJIH. Bcero B nporpaMMe cose~aHHJI 

6LIJIO 42 ,IJ;OKJia,na. 
C 23 HOJ16p11 no 2 ,neKa6pJI B ,Z:(y6He 

npoxo.nona oqepe,nuaJI Me*.nyuapo.nuaJI wKo
na MOJIO,IJ;LIX y'leHLIX no <ilH3HKe BbiCOKBX 
3HeprHB, nOCBJI~eHHaJI BOnpocaM pa3BBTHJI 
a 3KcnepoMeHTaJILHoro cTaTyca Kanu6po
BO'IHLIX MO,IJ;eJieB KBaHTOBOB TeOpHH nOJIJI. 

OHJIH nposen 22 pa6o'IHX uay'IHLIX co
Be~aHHJI B ,Z:(y6He a 3 - B ,npyrox ropo.nax. 
Cose~auoe no occne.nosauoJIM Ha ycTaHOBKe 
"JIIO,IJ;MHJia" COCTOJIJIOCL B XeJILCBHKH. Ilpe,n
CTaBHTeJibHOe COBe~aHHe no 3KCnepoMeH· 
TaJILHLIM yCTaHOBKaM ,IJ;JIJI Y • 400 H <ilH3H'Ie • 
cKoii nporpaMMe nepsooqepe,nHLIX 3Kcnepo
MeHTOB Ha 3THX ycTaHOBKaX npoBe,neHO 
B ,Z:(pe3,neue npo co.neiicTBHH QeHTpanLHoro 
HHCTHTyTa JI,IJ;epHLIX HCCJie,IJ;OBaHHB r ,Z:(P. 



CoaeiQaHHe no HCCJie~oaaHHRM Ha ycTaHOBKe 

"CIIHH" COCTORJIOCb B lieXHHe B "llexo

CJIOBaKHH, 60JibliiOe CO~eHCTBHe B ero npo

Be~eHHH OKa3aJIH IlOJIHTeXHH'leCKHH 

HHCTHTYT H KapJioa yHHBepcHTeT B Ilpare. 

~ ~ 
I 

B pa6oTe coBe~aHHH OHRH no HCcnegoBa
HHHM B o6naCTH penHTHBHCTCKOH HgepHOH 
~H3HKH npHHHnH yqacTHe 6onee 50 cne
u;HanHCTOB H3 Begy~HX Hay'lHbiX u;eHTPOB 
CTpa -yqacTHHu;. ~oKnag genaeT aKageMHK 
A.M. BangHH. ~y6Ha, MaH, 1982. 

H a pa6otiHX coBeiQaHHRx 6LIJIH nocTaa

JieHLI OCHOBHLie 3a~aqH nepe~ COTpy~HH

'IaiOIQHMH opraHH3aUHRMH Ha 6nH:>Kaii:mu.ft ne

pHO~ H npe~JIO:>KeHhl MeponpHRTHR, Heo6xo

~HMbie ~JIB HX pellleHHR. 
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YliAC THE OHJIH B HA[(HOHAJihHhiX 
H ME)I(,lJ;YHAPO,lJ;HhiX KOH<I>EPEH[(HJIX, 

CHMIT03HYMAX, COBEIUAHHJIX H illKOJIAX 

B 1982 ro.ny cneuHaJIHCTLI OHJIH npH
HHJIH aKTHBHOe yqaCTHe 6orree qeM B 60 
Me)l(_nyuapo,nHLIX H HaUHOHaJILHbiX KOHllJepeH
UHHX, CHMn03HyMaX H IIIKOJiaX, npOBO,nHB
mHXCH B CTpauax-yqacTHHUaX: B 38 Hayq
HbiX coaemaHHHX B CoaeTcKoM CmoJ e, B 
9 - B r )l;P, B 7 - B qeJIOCJIOBaKHH, B 5 -
B liorrrapHH, B 3 - B BeurpHH, a 2 - B Py
MLIHHH. )l;errerauHH OHJIH uanpaBJIHJIHCL, a 
qacTHOCTH, ua Me)l(_nyuapo,nuyro xoullJepeu
UHJO no ueiiTpHHO B liarraToullJrope,ne, X M e)l(
,nyuapo,nuyro pa,nHoxHMHqecxyro xoullJepeu
UHJO B II pare, CoaemauHe no H,nepuou c n eKT
pocxonHH H CTPYKType H,npa a KHeae, M e)l(
,nyuapo,nuyro IIIKOJIY no aBTOMa TH3aUHH Hayq
HbiX HCCJie,noBaHHH B IlyiUHHO. IloJie 3HbiM 
,nrrH OHJIH 6Lirro yqacTHe B IV Me :>~myna
po,nHOH WKOJie no TeOpHH BepOHTHOCTeH H 
MaTeMaTHqecxou cTaTHCTHKe B Bapue , noJ
BOJIHBwee n03HaKOMHTbCH C nocrre,nHHMH 
,nOCTI!)KeHHHMH B 3THX 06JiaCTHX Hay KH B 
COUHaJIHCTHqecKHX CTpaHaX,yCTaHOBHTbHe
nocpe,nCTBeHHLie KOHTaKTbl C Be,nymHMH cne
UHaJIHCTaMH H o6cy,nHTb C HHMH BOnpOChl 
KOHKpeTHbiX npHJIO)I(eHHH BepOHTHOCTeH H 
cTaTHCTHKH B OHJIH, B qacTHOCTH a pa6o
Tax no C03,naHHIO 6ec4JHJILMOBOH CHCTeMbl 
C'beMa HHllJOpMaUHH CO CTpHMepHhlX Ka Mep. 
YqacTHe B V Me)l(,nyuapo.nuou xoullJepeHUHH 
no Ha,ne)I(HOCTH B 3JieKTpOHHKe B liy,nan eWTe 
,naJIO B03MO)I(HOCTb n03HaKOMHTbCH C 60JIL• 
WHM KOJIHqecTBOM MeTO,nOB pacqeTOB Ha
_ne)I(HOCTH 3JieKTpOHHbiX CHCTeM. Q eJILIH 
pH,n pe3yJILTaTOB HCCJie,noaaHHH B o6rraCTH 
pa,nHaUHOHHO-XHMHqecKOrO noae,neHHH He
opraHHqeCKHX H OpraHHqecKHX coe,nHH eHHH, 

B 1982 ro,ny B 06'be,nHHeHHOM HHCTH
TyTe H,nepHbiX HCCJie,nOBaHHH 6LIJIO npHHHTO 
105 rpynn 3KCKypcaHTOB ( 1656 qeJIOBeK ), 
H3 HHX 101 rpynna ( 1597 qeJIOBeK) - H3 
cTpau-yqacTHHU, 4 rpynnLI (59 qerroaex) 
- H3 ,npyrHx CTpau. Cpe,nH 03HaKOMHBWHXCH 
C HCTOpHeH HHCTHTyTa, OCHOBHLIMH HanpaB-
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coo6meuuLix ua V THxaHLCKOM CHMno-
3HyMe no pa,nHaUHOHHOH XHMHH, 6y,neT yqTeH 
npH pa3pa60TKe MHWeHHbiX ycTpOHCTB Ha 
ycTauoaxax JICHAIIII-2 H KOliPA H MeTo
.noa pa,nHOXHMHqecxoro BLI,nerreHHH yrrLTpa
MHKpOKOJIHqeCTB pa,nHOHYKJIH,nOB H3 CJIO)I(
HbiX CMeCeH npo,nyKTOB H,nepHbiX peaKUHH. 
Ilorryqeuo HeMarro H ,npyrou norre3HOH ua
yquou HHllJOpMaUHH. BLICOKYIO OUeHKY norry
qHJIH .noxrra,nLI H coo6meHHH yqenLIX, npe.n
CTaBJIHBWHX OHJIH ua Me)l(,nyuapo,nHLIX 
KOHllJepeHUHHX B CTpauax-yqaCTHHUaX. 

B 1982 ro,ny cneuHaJIHCTLI OHJIH npH
HHJIH yqaCTHe B 19 KOHllJepeHUHHX H CHMno-
3HyMaX B ,npyrHX CTpaHaX, B TOM qHCJie 
B XXI Me)l(,nyuapo,nuou xoullJepeuuHH no 
4JH3HKe BLICOKHX 3HeprH8 B IIapH)I(e, Me)l(,ny
Hapo,nHOH KOHllJepeHUHH no CTpyKType H,npa 
B AMcTep,naMe, M e)l(_nyuapo,nuou xoullJepeu
UHH "He8Tpou H ero npHMeHeHHe" B KeM6-
pH,n)l(e ( Aur JIHH ) , M e:>~<.nyuapo,nuou xoullJe
peHUHH no H,npo- H,nepHbiM CTOJIKHOBeHHHM 
B HcT-JiaucHure (CiliA), Me:>~<.nyuapo,nuoM 
CHMn03HyMe no MeTo,naM norryqeHHH H llJH-
3HKe BbiCOK03apH,nHbiX HOHOB B CTOKrOJIL· 
Me, M e)l(_nyua po,nHOH KOHllJepeHUHH no Marne
TH3My B KHOTO. Ha 3TH H ,npyrHe KOHllJepeH
UHH OHJIH uanpaBHJI 51 cneuHarrHcTa c .no
xrra,naMH o pe3yJILTaTax TeopeTHqecKHx H 
3KCnepHMeHTaJILHbiX HCCJie,noBaHHH, BbiiiOJI • 
HeHHLIX B HucTHTyTe. YqacTHe uawHx yqe
HbiX B 3TH X KOHllJepeHUHHX 6LIJIO oqeHL no
rre 3HLIM ,nrrH norryqenHH ueuuou uayquou HH-

. llJopMaUHH 0 pa3BHTHH OT ,neJibHbiX HayqHLIX 
HanpaBJieHHH, ,nJIH OUeHKH nepcneKTHBHOCTH 
Hccrre,noaaHHH, npoao,nHMLIX B OHJIH. 

3KCKYPCHH B OHJIH 

JieHHHMH HCCJie,noBaHHH H 3KCnepHMeHTaJIL· 
HLIMH ycTauoax_aMH B OHJIH 6LIJIH nocrrLI 
BeurpHH, IIorrLWH H PyMLIHHH B CoaeTCKOM 
Co103e, .nerrerauHH Jl,nepuoro Hccrre.noaa
TerrLcKoro ueuTpa Hpaxa, cTy,neHThl H3 
liaur rra.new' r OJIJiaH,nHH' KorryM6HH' 
MeKCHKH H ,npyrHe. 



CBJl3H C HAYqHhiMH U:EHTPAMH CTPAH, 
HE JlBJIJliOIUHXCJl yqACTHHU:AMH OHJlH, 
H MEX,L(YHAPO,L(HhiMH OPr AHH3AU:HJlMH 

B 1982 ro~y 011RI1 no~~ep~HBaJI uayq

Hhle CBH3H C 26 HaUHOHaJibHbiMH Hay'IHbiMH 

ueuTpaMH <l>paHUHH, <l>Pr, 11TaJIHH, CiliA, 

iliBeHuapHH, lfH~HH, ,lJ;aHHH, <l>HHJIHH~BH, 

IOrocnaBHH H ~pyrux cTpau B <lJopMe coB

MeCTHoro y'laCTHH B 3KCnepHMeHTaX H 06· 

pa60TKe 4JH3H'IeCKHX ~aHHbiX, C03~aHHH 

annapaTypLI, o6MeHa MaTepHanaMH, npoBe

~eHHH KOHCYJibTaUHH, y'laCTHH B Hay'IHbiX 

Kou<lJepeHUHHX H ceMHHapax. B nopH~Ke. 

ocyiUeCTBJieHHH nnaua o6Meua y'leHhlMH B 

1982 ro~y B Hay'IHbie ueHTpbl 3THX CTpaH 

uanpaBneuo 66 coTpy~HHKOB 011RI1 ~nH 
BbinOJIHeHHH COBMeCTHbiX pa6oT B 06MeHa 

OnbiTOM. 

06'be~HHeHHbiH HHCTBTYT npHHHJI B Te

'leHHe ro~a 115 y'leHbiX 3THX CTpaH, B TOM 

'IHCJie 41 y'leHoro ~JIH y'laCTHH B COBMecT

HhlX HCCJie~OBaHHHX. 

C y'leiJbiMH CacceKcKoro yHHBepcHTe

Ta ( BenHKo6pBTaHHH) npo~on~aJIBCb coB

MeCTHble HCCJie~OBaHHH pa~HOaKTHBHOrO 

pacna~a opHeHTHpoBaHHbiX H~ep. YcTaHoB

neHbi Hay'IHble KOHTaKTbl C Jia6opa TOpHeH 

B ,lJ;3pec6epH H HCCJie~OBa TeJibCKHM UeHTpOM 

no aTOMHOH 3HeprHH B Xapy3nne. 

OcyiUeCTBJIHeTcH coTpy~HH'IeCTBO c 

yHHBepcHTeToM B KaHpe ,cneuHaJIHCTbi KOTO

poro npHHHMaiOT yqacTHe B pa6oTax no re

HepaUHH KOpOTKO~HBYmHX 'laCTHU H HCCJie

~OBaHHIO B3aHMO~eHCTBHH a~pOHOB H nerKHX 

H~ep C H~paMH 4JoT03MYJibCHH. 

06pa6oTKa H auaJIH3 ~aHHbiX, nony'leH

HhlX Ha ~BYXMeTpOBOH nponaHOBOH KaMepe 

JIB3, npOBO~HTCH TaK~e B lfH~HH: B YHH

BepCHTeTaX qaH~Hrapa, ,LJ;~aMy H Jieuapeca. 

B coTpy~HH'IeCTBe c 11HCTHTYTOM <lJBJH

KH TypBHCKoro YHHBepcHTeTa ( 11TaJIHH) 

no~rOTOBJieHa ~JIH 3KCnOHHPOBaHHH B ny'IKaX 

aHTHnpOTOHOB B QEPHe ycTaHOBKa ~JIH 

H3y'leHHH B3aHMO~eHCTBHH aHTHnpOTOHOB 

HH3KHX 3HeprHH C H~paMH. QeHTpaJibHbiM 

3JieMeHTOM yCTaHOBKH HBJIHeTCH CaMOWyH

THPYIOIUaHCH CTPBMepuaH KaMepa, npHHUHn 

pa6oTbi KOTopoit pa3pa6oTaH B 011RI1. Yc

newuo npo~on~anacb o6pa6oTKa ~aHHbiX 

COBMeCTHOrO C HTaJibHHCKBMH <lJH3HKaMH 

3KCnepHMeHTa ua ycTaHOBKe MHC -1. B 1982 

ro~y JaBepweu napuuaJibHO-BOJIHOBOH aua

JIH3 ~aHHhlx no H3y'leHBIO npouecca Kore-

peHTH OrO o6pa30BaHHH TpexnHOHHbiX CHC • 

TeM Ha H~pax npH HMnyJibCe HaJieTaiOiqHX 

'laCTHU 25 H 40 r3B/c. 

CoTpy~HH'IeCTBO c uay'IHbiMH HHCTHTy

TaMH CiliA ocyiUeCTBJIHJIOCb B paMKax co

rnaw eHHH no 3KcnepHMeHTY E507-2, B Ko

TopoM y'laCTBOBaJIH <J>HAJI . (JiaTaBHH) H 

YHHB epcHTeT wTaTa HLJO·HopK (On6auH). 

B 1 9 82 ro~y npoBe~eHhl o6cy~~eHHH Bo

npoco~ o6pa6oTKH ~aHHhlX no HJJiy'leHHIO 

KaHaJIHpOBaHHhlX 3JieKTpOHOB H n03HTpOHOB 

c 3He prHeii 10 r3B. 

B Te'leHHe ~ecHTHJieTHH 011RI1 coTpy~

HH'Iae T C HaUHOHaJibHbiM HHCTHTYTOM <lJHJH· 

KH H~pa H 4JH3HKH 3JieMeHTapHbiX 'laCTHU 

<J>paHUHH H BXO~HlqHMH B ero COCTaB UeHT

paMH H~epHbiX HCCJie~oBaHHH. 

B Hccne~oBaHHHx, npoBo~HMbiX ua o~uo

MeTp OBOH BO~OpO~HOH KaMepe JIB3, npHHH· 

Mae T y'laCTHe rpynna H3 U:RH B CTpac6ypre, 

r~e npOBO~HTCH nOJIHbiH UHKJI o6pa60TKH 

~aHHbiX: npOCMOTp, H3MepeHHH, o6pa60TKa 

no e~BHOH CHCTeMe nporpaMM, BKJIIO'IaJI no~

rOTOBKY MarHBTHOH JieHTbl CYMMapHbiX pe-

3YJibTaToB. Jla6opaTopHH CTpac6ypra cy

IUeC T Beuuo noMoraeT coTpy~HB'IeCTBY B co

Bepw eHCTBOBaHBH CHCTeMbl nporpaMM 06pa • 

60TKH . 

C oBMeCTHO c U:euTpOM H~epuoit cneKT

pOCKOnHH H Macc-cneKTPOCKOnHii (0pc3) 

C03~aH B JIJIIT 011J111 H JanyiUeH B 3KCnJiya

TaUHIO 3JieKTpOCTaTH'IeCKHH 6eTa·cneKTpo

MeTp , npe~Ha3Ha'leHHbiH ~JIH B3MepeHHH 

cneKT pOB 3JieKTpOHOB B 06JiaCTH 3HeprHH 

OT 0 ~0 50 K3B C peKOp~HbiM 3HepreTH'Ie· 

CKHM pa3peweHHeM. 

B pe3yJibTaTe COBMeCTHbiX TeopeTH'Ie

CKHX pa60T C 4JpaHUY3CKHMH y'leHbiMB y~a

JIOCb c<lJopMyJIHpOBaTb 3aKJIIO'IeHHe 06 34J· 

<lJeKTa X BhlCTpaHBaHHH BHyTpeHHero yrJIOBO" 

ro M OMeHTa B~OJib HanpaBJieHHH OCH BpaiUe • 

HHH H~pa H npo~eMOHCTpHpOBa Tb HX Ha 

npHM epe aKTyaJibHbiX BH6paUHOHHbiX nOJIOC 

B aKTHHH~ax. 

B 3KCnepBMeHTax no CHHTeJy 109 3Jie

MeHT a, npoBo~HMbiX ua Y-400, yqacTBOBa

JIH <lJpauuyJCKHe XHMHKH H3 HR<l> ( Opc3), 

pa3pa 6oTaBWHe 3KCnpeCCHYIO MeTO~BKY Bbl" 

~eJieHBH TpaucypaHOBhlX 3JieMeHTOB C Bhl" 

COKOH CTeneHbiO O'IHCTKH OT COCe~HHX 3Jie-

103 



MeHTOB. 3Ta MeTO,Il,HKa ll03BOJIHJia ,Il,OC THr

HYTL peKop,IJ,HhlX qyBCTBHTeJILHO CTei 

( BITJIOTL ,Il,O 10 -
36 

CM
2 

). 

fipO,Il,OJI)I(aJIHCL HayqHLie KOHTa KTLI 

C yqeuLIMH 06weCTBa ITO HCCJie,IJ,OBaHHJIM 

C T Jl)l(eJILIMH HOHaMH ( rCH) B ,lJ;a pM

WTa,IJ,Te ( ll>Pr). Bo BpeMJI BH3HTOB B <l>Pr 

,IJ,upeKTopa OHJIH aKa,IJ,eMuKa H.H.Iio ro

mo6oBa u ,IJ,upeKTopa JIJIP aKa,IJ,eM HKa 

r .H.4f>rrepoBa 6hlJIH 06Cy)I(,IJ,eHLI COCTO JIHHe 

u nepcneKTHBLI ,IJ,aJILueiwux uccrre,IJ,oBa nui 

B 06JiaCTH cPH3HKH TJI)I(eJILIX HOHOB, OC0-

6eHHO B 06JiaCTH CHHTe3a HOBhlX Tpa uc

<PepMHeBLIX 3JieMeHTOB. 06cy)I(,IJ,euue n po

rpaMMLI KOHTaKTOB H BOllpOCOB ITOCTaHOBKH 

3KCITepHMeHTOB B ,lJ;y6ue H ,lJ;apMWTa,IJ,Te n po

BO,Il,BJIOCL ua CTaBwei y)l(e Tpa,IJ,BD;BOHHOi 

BCTpeqe Be,IJ,ymux yqenLIX OHJIH B r eM 

B uaqarre 1982 ro,IJ,a B ,ll;y6ue. 
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B o6pa6oTKe MaTepuarroB, norryqeunhlx 

C BO,IJ,OpO,IJ,HOi KaMepLI "JIIO,IJ,MBJia", llpBHB

MaeT yqaCTBe 0T,IJ,eJI cPB3BKB BLICOKBX 3Hep

rui XerrLCBHKCKoro yuuBepcuTeTa, BKJia,IJ, 

KOTOpOrO B o6my10 JieHTY CyMMapHLIX ,IJ,aH

HLIX (JIC,lJ;) P P - 3KCnepBMeHTa COCTaBJIJleT 

10 ThlC. co6hlTBi. B XerrLCBHKH npoBe,IJ,eu 

npOCMOTp, B3MepeHBJI B o6cqeT ,IJ,aHHLIX 

dp-3KCnepBMeHTa, pe3yJILTaThl KOTOporo 

( "'2000 C06LITBi) BKJIJOqeHLI B JIC,lJ;. 

BH3HT gHpeKTopa OHHH aKageMHKa H.H.Bo

ronro6oBa B ~apMillTagT (~Pr). ~HpeKTop 

06~eCTBa llO HCcnegoBaHHHM C TH~enbiMH 

HOHaMH npodJeccop r. I.J;Y IlyTnHTL~ (cneBa) 
paccKa3biBaeT o6 HccnegoBaHHHX, npoBo

gHMbiX yqeHbiMH :noro u;eHTpa (dJOTO fCH). 



B OKTH6pe 1982 rop;a 06'bep;HHeHHbiH HHC
THTYT Hp;epHbiX HCCnep;oBaHHH llOCeTHnH 
feHepanbHbiH p;HpeKTop Eapone:HcKoro 
u;eHTpa Hp;epHbiX HCcnep;oBaHHII (UEPH) 
npo~eccop X.llionnep H noMO~HHK feHe
panbHoro p;HpeKTopa UEPHa npo~eccop 

A.~Hp;eKapo. Ha CHHMKe: BCTpeqa B p;H
peKu;HH QI.Lq:H. 

Hayquo-TexHuqecKoe coTpy~HuqecTBO 

C HHCTHTyTaMH C<l>PIO ocyiD;eCTBn.ReTC.II Ha 
OCHOBe llpOTOKOna 0 COTpy~HHqecTBe Me~~y 
OHRH H rorocnaBCKHMH uayqHLIMH :u;eHTpa
MH. B 11HCTHTyTe ~H3HKH H YuuaepcuTeTe 
B Jienrpa~e, a TaK~e lfHCTHTyTe ~H3HKH 
H MaTeMaTHKH (YHHBepcHTeT, THTorpa~) 
npOBO~HllC.II npOCMOTp CHHMKOB ~eHTpOHHO
ro H yrnepo~Horo o6nyqeHHH ~ayxMeTpoaou 
nponaHOBOH KaMepM, HaH~eHO H BKnroqeHO 
B 06IIJ;YIO CTaTHCTHKY OKOllO 2500 C06MTHH. 
HaqaTM H3MepeHHH co6LITHH yrnepo~Horo 
o6nyqeHH.II. llpOBe~eHaHallH3KyMynHTHBHMX 
xapaKTepHCTHK. 

B 1982 ro~y OHRH no~~ep~uaan Hayq
HMe CB.II3H H pa3BHBan KOHTaKTM C p.R~OM 
Me~~yHapo~HLIX opraHH3a:u;uu ( C3B, 
MAr AT3, QEPH, MQT<l> B TpuecTe, 1110-
ITAIT, HIOITAK, EaponeucKoe ~H3HqecKoe 

06ID;eCTBO H ~p.). 
OcyiD;eCTBnHnHcL nno~oTBOPHLie CBH3H 

OHRH c C3 B u MAr AT 3 a ~opMe a3aHM
uoro yqacTHH B uayqHMX H uayqHo- opra-

HH3aD;HOHHLIX MeponpH.R:TH.R:X, peryn.R:pHOrO 
06MeHa ny6nHKaD;H.R:MH. 

llpo~on~anocL coTpy~uuqecTBO c 
MArA T3 a paMKax nonL30BaHH.R: Me~~y

uapo~uou CHCTeMOH .R:~epHOH HH~OpMa:o;HH 

(HHHC). B pe3ynLTaTe o6pa6oTKH Mar
HHTHLIX neHT, npucLmaeMLIX H3 MAr j. T3, 
6aHK ~aHHLIX OHRH B 1982 ro~y ~OCTHr 
270 TLIC. ~OKyMeHTOB. 

C Tpy~uuqecTBO c U:EPHoM pa3au-
aanocL B ~OpMe KOMaH~HpOBaHH.R: yqeHLIX 
~ll.R: y qaCTH.R: B COBMeCTHMX 3KCnepHMeH
TaX H HayqHLIX COBeiD;aHH.R:X, 06MeHa OnLI
TOM H ny6nHKaD;H.R:MH. llpO~On~anHCb HC
cne~oBaHH.R: ua ycTaHOBKe NA- 4, KOTOPLie 
OHRH npoao~HT B cocTaBe Koonepa:o;HH 
lionoHLH- U:EPH- .[(y6ua- Mrouxeu- CaKne. 
CoTpy~HHKH na6opaTopuu OHRH yqacTao
aanu B pa6oTax no MO~epHH3a:o;HH ycTauoa
KH, no~rOTOBKe H 3anycKy TOpOH~anLHOrO 
cneKTpOMeTpa, Ha6opy ~aHHLIX C BO~opo~
HO-~eHTepHeBOH MHIIIeHH H auanH3Y 3KCne
pHMeHTanLuoro MaTepuana. <l>H3HKH OHRH 
npHH.IIllH aKTHBHOe yqaCTHe B o6pa60TKe 
1,8 MnH. C06LITHH, nonyqeHHLIX B 3KCnepH
MeHTe NA- 4 no H3Mepeuuro napaMeTpa 
aCHMMeTpHH 3lleKTpocna6oro B3aHMO~eHCT
BH.II MIOOHOB npH 3HeprHH 200 r3B. Onpe
~eneH napaMeTp acHMMeTpHH, KOTOPLIH 

cornac yeTCH c Mo~enLro Bauu6epra-Cana
Ma. CoTpy~uuqecTBO B paMKax NA- 4 3KC
nepHMeHTa o6ecnequno YHHKanLHLie B03-
MO~HOCTH ~n.II pa3pa60TKH H HCnOnL30BaHH.II 
YHH~H:u;upoaaHHLIX naKeToB npuKna~HLIX npo-
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rpaMM, OTBe'laiOJ.UHX CaMI:dM BbiC OKHM 

coapeMeHHbiM Tpe6oaaHH.IIM. PeJyJILT aTbi 

pa3pa60TOK HalliJIH lliHpOKOe npHMeHeHH e B 

OMJIM H CTpaHax-yqacTHHUax. 

Y'leHbie JIT<I> BHOC.IIT cyrueCTBeHHI:dB 

BKna.n B coTpy.n;HH'IeCTBO c UEPHoM: HMH 

npoae.n;eHI:d COBMeCTHI:de HCCJie.IJ;OBaHH.II no 

KHpaJibHOH TeOpHH nOJI.II H KBaHTOBOB XpOMO

.IJ;HHaMHKe Ha perneTKe, nocTaHOBKa Ha 3 BM 
UEPHa nporpaMM Bbi'IHCJieHH.II BKna .noB 

Bl:dClliHX nop.II.IJ;KOB 3JieKTpOCJia6oro B3aHMO

.IJ;eBCTBH.II B rJiy60KOHeynpyroe MIOOH· H yK

JIOHHOe pacce.IIHHe (3KcnepHMeHT NA-4). 
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B OKT.116pe 1982 ro.na B ~y6He npoae

.neHo coaeruaHue c uenLIO o6cy:>K.n;eHH.II xo.na 

aHaJIH3a 3KCnepHMeHTaJibHI:dX .IJ;aHHI:dX H no

Jiy'leHH.II cllH3H'IeCKHX pe3yJibTaTOB no HCCJie

.IJ;OBaHHIO KOrepeHTHOrO o6pa30BaHH.II 6o-

30HHI:dX CHCTeM Ha .II.IJ;pax nHOHaMH, npOBO

.IJ;HMOrO B paMKaX n.IITOrO COBMeCTHOrO 3KC

nepHMeHTa c UEPHoM Ha ycTaHOBKe MMC 
OMJIM. 0TMe'leHa 6oJibllia.ll nepcneKTHB

HOCTb H Hay'IHa.ll 3Ha'IHMOCTb npO.IJ;OJI:>KeHH.II 

HCCJie.IJ;OBaHHB KOrepeHTHOrO o6pa30BaHH.II 

6030HHI:dX CHCTeM Ha YCKOpHTeJie lf<I>B3 
( llpOTBHHO). 



CllPABKA 
0 pa3BBTBB Me>K,IJ.yHapO,AHOrO COTPY.AHB'IeCTBa B CBJI3 e it 06'1.e,ABHeHHOrO 

BHCTBTyTa JI,AepHbiX BCCJie,AOBaHBi 3a nepBO,A 1972 · 1982 rr. 

tf.!tf.! BHg coTpygHHqecTBa 1972 1973 1974 1975 19 76 1977 1978 1979 nn 

l,KoJIHqecTBO KOMaH-
AHPOBOK cne~HanHC-
TOB H9 CTpaH-
yqaCTHHI.l; mUJH: 
(6e9 COBe~aHHH) 503 684 826 1 026 1 079 1078 1010 1095 

2,KonHqecTBO KOMaH-
AHPOBOK cneiJ;HanHC-
TOB OIDIH B CTpaHI:.I-
yqaCTHHI.l;bl 431 417 426 474 508 525 502 550 

3,KonHqecTBO Hayq-
HbiX, MeTO,AHqeCKHX 
H HayqHo-opraHH-
9aiJ;HOHHbiX COBe~a-
HHH 29 39 38 42 39 48 49 44 

4.KonHqeCTBO KOMaH-
AHPOBOK Ha Mex<p;y-
HapO,AHbie KOH!}JepeH-
I.l;HH H B HayqHbie 
IJ;eHTpbl C TpaH-He-
yqacTHHIJ; 132 140 1 1 2 131 130 135 Ill 1 1 1 

5.KonHqecTBO npH-
e9gOB cneiJ;HaJIHc-
TOB H9 CTpaH-He-
yqaCTHHI.l; 226 157 206 250 321 226 188 164 

6,KonHqecTBO CTHUeH-
gHaTOB OIDIH 15 17 8 11 13 9 9 9 

1980 1981 1982 

1216 1260 1284 

558 554 486 

40 41 45 

109 130 117 

93 121 1 1 1 

7 8 7 
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IIEPEqEHh 
Hay'IHbiX H Hay'IHO·opraHH3anHOHHbiX COBelQaHHB, 

npoBe,IJ;eHHbiX 06'be,IJ;HHeHHbiM HHCTHTyTOM JI.IJ;epHhiX HCCne,IJ;OBaHHB 
s 1982 ro.ny 

~N• 

nn Ha3BaHHe coBe~aHHH 
BpeMH MecTo KorrH~ecTBO 

npoBe,IJ;eHHH npoBegeHHH y~aCTHHKOB 

I. CUJII.n03UY/V!bZ., W?<O.flbl., coeeupH.UR 

I. IV lliKorra no HeHTpOHHOH ~H3HKe 

2. CoBe~aHHe no B3aHMO.IJ;eHCTBHro Hge p 
H H,IJ;epHbiM B036yx<,D;eHHHM 

3. Me))<,IJ;yHapop;HaH illKOITa MOITO.IJ;biX y'le HbiX 
no ~H3HKe BbiCOKHX 3HeprHH 

8-)8 HIOHH 

29 HroHH -
2 HIOITH 

23 HOH6pH -
2 geKa6pH 

,Uy6Ha 

,UyEHa 

,UyfiHa 

II. Pa6ot~.ue coeeupH.UR 

4. CoBe~aHHe no HeHTpHHHOMY geTeKTopy 

5. CoBe~aHHe no 3KcnepHMeHTY E-564 

6. CoBe~aHHe norrh30BaTerreH 3BM Krra cca 
EC-1040 

7. CoBe~aHHe no Hccrrep;oBaHHIO B3aHMo
A~HCTBHH perrHTHBHCTCKHX H,IJ;ep C H,IJ;
paMH C nOMO~biO ~OT03MyiTbCHH 

8. CoBe~aHHe no HccrregoBaHHHM Ha 
ycTaHOBKe BHC-2 

9. CoBe~aHHe no HccrregoBaHHHM Ha 
YCTaHOBKe 11J1Io,IJ;MHrra" 

10. CoBe~aHHe no coggaHHIO cneKTpoMeTpa 
rH6pHp;Horo THna /fHBC/ 

II. CoBe~aHHe no HCcrrep;oBaHHHM Ha 2-M 
nponaHOBOH KaMepe 

12. CoBe~aHHe no Hccrrep;oBaHHHM Ha 1-M 
BO.IJ;Opop;HOH KaMepe 

13. CoBe~aHHe no HccrregoBaHHHM Ha 
ycTaHOBKe PHCK 

14. CoBe~aHHe no coBMeCTHOMy OHHH- UEPH 
MroOHHOMY 3KCnepHMeHTY 

15. CoBe~aHHe no npo6rreMaM KorrrreKTHB
Horo MeTo.na ycKopeHHH 

16. CoBe~aHHe no Hccrrep;oBaHHHM B o6rra
CTH perrHTHBHCTCKOH ~H3HKH 

17. CoBe~aHHe no HCcrregoBaHHHM Ha 
ycTaHOBKe ''llw.ZJ;MHrra'' 

18. CoBe~aHHe no Hccrrep;oBaHHHM Ha 
ycTaHoBKe BHC-2 

108 

18-20 HHBapfl ,[{y6Ha 

26-28 HHBapH ,[{y6Ha 

9-11 ~eBparrH ,Uy6Ha 

J6-J8 ~eBpaiTH ,[{y6Ha 

10-12 MapTa ,Uy6Ha 

16-18 MapTa ,Uy6Ha 

23-25 MapTa ,Uy6Ha 

30 MapTa -
I anperrH ,Uy6Ha 

)J-)3 MaH ,Uy6Ha 

))-]3 MaH ,Uy6Ha 

J2-J4 MaH ,Uy6Ha 

)8-20 MaH ,Uy6Ha 

25-27 MaH ,[{y6Ha 

XerrbCHHKH, 
8-)4 aBrycTa ~HHITHH.IJ;HH 

7-9 CeHTH6pH ,[{y6Ha 

160 

II 0 

83 

50 

16 

40 

20 

39 

35 

38 

50 

20 

39 

40 

47 

50 

30 

40 



19. CoBe~aHHe no accneAOBaHHHM Ha 2-M 
nponaHoBoil: KaMepe 

20. CoBe~aHae no ycTaHoBKe CITHH 

21. CoBe~aHHe no CHCTeMaM H MeTOAaM 
aHanHTHtreCKHX BbltrHCneHHH Ha 3BM 
H HX npHMeHeHHW B TeopeTHtreCKOH 
<lJHSHKe 

22. CoBe~aHHe no sKcnepaMeHTanbHbW 
ycTaHoBKaM AnH Y-400 H <PasatrecKoil: 
nporpaMMe nepBootrepeAHbiX sKcnepa
MeHTOB Ha 3THX YCTaHOBKaX 

23. CoBe~aHae no nporpaMMe HCHAITIT 

24. CoBe~aHHe no accneAOBaHHHM Ha 
ycTaHOBKe MMC 

25. CoBe~aHHe no ycTaHOBKe APEC 

26. CoBe~aHHe no accneAoBaHHHM Ha 
1-M BOAOPOAHOH KaMepe 

27. CoBe~aHHe no accneAoBaHHHM Ha 
ycTaHoBKe PHCK 

28. CoBe~aHae no accneAOBaHHHM Ha 
ycTaHoBKe rHITEPOH 

7- 9 ceHTH6pn Ay6Ha 48 

13- 16 ceHTn6pn ITpara,qccP 49 

21 - 23 ceHTH6pn Ay6Ha 47 

30 CeHTH6pH -
4 OKTH6pH 

19- 21 OKTH6pH 

20- 22 OKTH6pH 

2- 4 HOH6pH 

10- 12 HOH6pH 

10- 12 HOH6pH 

30 HOH6pH -
2 AeKa6pn 

PocceHAOP<l>, 40 
rAP 

50 

45 

30 · 

20 

45 

46 

III. Haytt1-lo-opca1-lu3au,uo1-1.7-lbte coeeup.HWl 

29. 51 ceccan Ytreaoro coBeTa OHHH 
H ero CeKIJ,HH no <lJHSHKe BbiCOKHX 
3HeprHH, <lJH3HKe HH3KHX SHeprHH 
H TeopeTHtreCKOH <lJHSHKe 

30. KoMHTeT ITonHOMOtrHbiX ITpeACTaBHTeneil: 
npaBHTenbCTB CTpaa-ytracTHHIJ, OHTIH 

31 . KaMepHbiH KOMHTeT 

32. ~OTOSMynbCHOHHblli KOMHTeT 

33. KoMHTeT no sneKTpOHHbiM sKcnepaMeH
TaM 

34. KoMHTeT no CTPYKType HApa 

35. KOMHTeT no HeHTPOHHOH <lJHSHKe 

36. KOMHTeT no <lJHSHKe TH)J(enbiX HOHOB 

37. 52 ceccan Ytreaoro coBeTa OHHH 
H ero ceKIJ,HH no <lJHSHKe BbiCOKHX 
3HeprHH H <lJHSHKe HHSKHX 3HeprHH 

38. CoBe~aHae KoHTponbHOH KOMHCCHH 
~HHaacoBoro KoMHTeTa 

39. KoMHTeT no CTpyKType HAPa 

40. KoMHTeT no aeil:TpOHHOH <PasaKe 

41 • KOMHTeT no <lJHSHKe TH)J(enbiX HOHOB 

42. KaMepHbll'i KOMHTeT 

12- 15 HHBapH 

6- 8 anpenn 

13- 15 anpenn 

13- 15 anpenn 

13-15 anpenn 

20- 22 anpenn 

20- 22 anpenn 

20- 22 anpenn 

25-28 MaH 

22-24 HIOHH 

12-14 OKTH6pH 

12-14 OKTH6pH 

12-14 OKTH6pH 

2-4 HOH6pH 

Ay6Ha 

Ay6Ha 

Ay6Ha 

Ay6Ha 

Ay6Ha 

Ay6Ha 

Ay6aa 

Ay6aa 

AY6Ha 

100 

80 

30 

29 

27 

30 

28 

30 

100 

20 

27 

30 

29 

29 

109 



43, ~OT03MynbCHOHHbffi KOMHTeT 

44. KoMHTeT no 3neKTPOHHb~ 3KcnepHMeH
TaM 

45. 3acegaHHe ~HHaHCOBoro KoMHTeTa 

2-4 HOHOPH 

2-4 HOHOPH 

16-18 HOHOPH 

,[{y6Ha 

,[{y6Ha 

,[{y6Ha 

30 

26 

17 

IIEPEliEHh 
Me:>K,IJ;yHapO.IJ;HbiX H Ha:UHOHanbHbiX ICOHii>epeH:UHR, CHMfi03HYMOB, 

COBei:uaHHH H W ICOn, B ICOTOpbiX npHHHManH y'laCTHe cne:uaanHCTbl 

06'be,IJ;HHeHHOrO HHCTHTyTa JI,D;epHbiX HCCne,IJ;OBaHHH 

B 1982 ro,IJ;y 

tNf-
HaHMeHoBaHHe MeponpHHTHH 

nn 
BpeMH MecTo 
npoBegeHHH npoBegeHHH 

I. HoH¢epeH~uu e cmpaHax-y~acmHu~ 

1, illKona no HeynpyrHM B3aHMOgeHCTBHHM 

2. BcecoiOsHaH mKona MOnOgbiX y'leHbiX no 
TeMe: "TeopeTH'leCKHe H npHKnagHbie 
npo6neMbi Bbl'lHCmiTenbHOH MaTeMaTHKH 
H MaTeMaTH'leCKOH liJH3HKH 11 

3. XVII 3HMHHH mKona no liJHSHKe Hgpa 
H sneMeHTapHblX 'laC TH~ 

4. I~ BaKypHaHcKaH mKona no pagHa~HOH
HOH liJHSHKe MeTannoB H cnnaBoB 

5. III BcecoiOSHblli CHMnosHyM no npo6ne
Me MogynbHbiX UBC 

6. Me)K,!J;yHapogHaH mKona no TeMe: "Hc
cnegoBaHHe TeKCTyp MaTepHanOB, 
PacceHHHe HeHTPOHOB 11 

7. illKona no liJHSHKe 3neMeHTapHbiX 
'laCTH~ 

8. CHMnosHyM no li!HSHKe H TeXHHKe 
HH3KHX TeMnepaTyp 

9. lllKona MonogbiX cne~HanHCTOB no 
npHKnagHOH CBepxnpOBOgHMOCTH 

10. XXXII CoBe~aHHe no HgepHOH cneKTpo
CKOnHH H CTPYKType Hgpa 

11 • KoHcl>epeH~HH no TeMe: "AnropHTMbl H 
nporpaMMHbie KOMnneKCbi 'lHcneHHor o 
aHanHsa" 

12. II BcecoiOSHblli ceMHHap no liJHSHKe 
cerHeT03naCTHKOB 

13. CHMnosHyM no TeMe: "HyKnoH-HyKnoH
Hbie H nHOH-HyKnOHHbie B3aHMOgeHCTBHH 
npH npoMeJKyTO'lHbiX 3HeprHHX11 

14. IV BcecoiOSHbiH CHMnosHyM no CHnbHo
TO'lHOH 3neKTPOHHKe 
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20-30 HHBapH BaKypHaHH, 
CCCP 

20 HHBapH -
4 liJepBanH 

!OpMana, 
CCCP 

faT'lHHa, 
4-15 liJeBpanH CCCP 

BaKypHaHH, 
17-184JeBpanH CCCP 

MocKBa, 
15-184JeBpanH CCCP 

illTagT BeneH, 
1-5 MapTa f,[{P 

MocKBa, 
1-12 MapTa CCCP 

fayCCHr, 
8-12 MapTa f,[{P 

IlpOTBHHO, 
15-19 MapTa CCCP 

KHeB, 
16-19 MapTa CCCP 

Coli!HH, 
22-28 MapTa HPB 

31 MapTa -
3 anpenH 

BopoHeJK, 
CCCP 

faT'lHHa, 
12-14 anpenH CCCP 

3'1 MapTa -
2 anpenH 

HoBocH6HpcK, 
CCCP 

KonH'IeCTBO 
y'laCTHHKOB 

12 

2 

12 

2 

3 

2 

4 

33 

2 

12 

2 



15. I BcecowsHaH mKona no nHKoceKy~
HOH TeXHHKe 

16. M~yHapogHaH mKona no nporpaMMHbW 
H annapaTHbW cpegcTBaM MogynbHbJX 
CHCTeM B cTaHgapTe KAMAK 

17. II BcecowsHoe coBe~aHHe no TeMe: 
11JigepHO-cPH3H"'eCKHe MeTOgbl aHanH3a 
B KOHTpOne OKpyx<aw~eH cpeg~>I 11 

18. X M~yHapogHaH KOHcl>epeH~HH no 
TeMe: "Hay"'Hbie ycneXH sneKTpOHHOH 
TexHonorHH H TOt~Horo npH6opocTpoe
HHH11 

19. X M~yHapogHaH pagHOXHMHtlecKaH 
KOHcl>epeH~HH 

20. Bcecow3HbiH ceMHHap "KBapKH-82" 

EpeBaH, 
5-l anpenn CCCP 

BapHa, 
13-23anpenn HPB 

!OpMana, 
20-22anpenn CCCP 

.QpesgeH, 
19-23anpenn f,QP 

Ilpara, 
26-30anpenn qccP 

5-7 Man CyxyMH, 
CCCP 

21. CeMHHap no TeopeTH"'eCKOH cPH3HKe 11- 16 Man 

22. I BcecowsHan mKona no cPH3HKe MHoro- 26 Man -
tlaCTH"'HbiX H KBapK-agpOHHbiX CHCTeM WHH 

23. XII CoBe~aHHe no cPH3HKe B3aHMoge:H
CTBHH 3apn~eHHbiX tlaCTH~ C KpHCTan-
naMH 

24. II BcecmosHaH KoHcl>epeH~HH no TeMe: 
".QHanor "qenoBeK - 3BM" 

25. M~gyHapogHblli ceMHHap no TeMe: 
"Ilpo6JieMbi HHcPOpMaTHKH H ee npHMe
HeHHH B ynpaBneHHH, o6yt~eHHH H 
Hay"'HbiX HCCnegOBaHHHX 11 

26. Hayt~Ho-TeXHHt~ecKHH ceMHHap 
"MamHHHaH rpacl>HKa 11 

27. M~yHapogHan KOHcl>epeH~HH no 
cPH3HKe HeHTPHHO 

28. III M~yHapogHblli CHMn03HYM no 
peaK~HHM, Bbi3BaHHbW Heil:TpOHaMH 

29. IX CeMHHap no TeMe: "3cl>ci>eKT ~o
secl>coHa B HayKe H TeXHHKe 11 

30. Hayt~HaH KOHcl>epeH~HH qemcKoro nonH
TeXHHt~ecKoro HHCTHTyTa /K 275-ne
THW CO gHH OCHOBaHHH/ 

31. II Bcecow3Hblli ceMHHap no aBTOMaTH
sa~HH HaytiHbiX HCcnegoBaHHH B Hgep
HOH cPH3HKe H cMeJKHbiX o6naCTHX 

32. Me~yHapogHblli CHMn03HYM no TeopHH 
~ene:H 

33. V M~yHapogHblli ceMHHap no cPH3HKe 
Bb!COKHX 3HeprHH H TeOpHH nonH 

31 MaR -
2 WHH 

3} MaR -
5 WHH 

6- 12 HWHH 

9- 10 HWHH 

14-20 HWH.f\ 

21-25 HWHH 

26 HWHH 
2 HwnH 

28 HWHH -
I Hwnn 

29 HWHH 
2 HwnH 

12- 16 HwnH 

12- 18 HWnH 

KanHHHH, 
CCCP 

MocKBa, 
CCCP 

fleHHHrpag, 
CCCP 

MOCKBa, 
CCCP 

BanaToHcl>wpeg, 
BHP 

KHeB, 
CCCP 

Ilpara, 
qccP 

HoBocH6HpcK, 
CCCP 

Ilpara, 
qccP 

IlpOTBHHO, 
CCCP 

2 

3 

2 

5 

20 

3 

10 

7 

3 

7 

4 

4 

15 

18 

Ill 



34. I Bcecoro3Hblli 6Ho~H3HqecKHH c~e3g 

35. Me~yHapogHaR mKona no RgepHo:H 
~H3HKe 

36. Me~yHapogHaR KOH~epeH~HR no Te Me: 
"Jiagepbi H HX npHMeHeHHe" 

37. illKona no npo6neMaM RgepHo:H ~H3HKH 
H ~H3HKH TBepgoro Tena, H3yqaeMbw 
nocpegCTBOM CBepXTOHKHX B3aHMOg e:H
CTBHH 

38. I Bcecow3Hoe coBe~aHHe no TeMe : 
"HeKnaccHqecKHe KpHcTannbi 11 

39. Me~gyHapOgHaR lliKOna H KOH~epeH~HR 
no MeTogaM AH~epeH~HanbHOH reo 
MeTpHH B MaTeMaTHqecKOH ~H3HKe11 

40. CoBe~aHHe no MHKpoKaHanbHbiM 
nnaCTHHaM 

41. Me~yHapogHoe coBe~aHHe no Bonpo
caM npHMeHeHHR MHoronpoBonoqHb~ 
geTeKTOpOB B npHKnagHb~ HCCnego
BaHHRX 

42. V THXaHbCKHH CHMn03HYM no pagHa 
~HOHHOH XHMHH 

43. BcecoiD3HaR mKona no TeMe: "Heynpy
rMe B3aHMOgeHCTBHR agpOHOB H Rg ep 
npH BbiCOKHX 3H~prHRX 11 

44. I M~gyHapogHaR mKona no aBTOMa TH-
3a~HH HayqHb~ HCCnegoBaHHH 

45. I Bcecow3HaR mKona MonogbiX yqeHb~ 
no MeTogaM pacqeTa 3neKTPOHHo-on
THqecKHX CHCTeM 

46. BcecoK>3HaR mKona no ~H3HKe nna3Mbi 

47. II Pa6oqee coBe~aHHe no npHMeHe HHID 
pagHOH30TOnOB H pagHa~HOHHb~ npo
~eCCOB B npOMbllmeHHOCTH 

48. CoBe~aHHe no TeMe: "BbiCOK03Hepr e
THqecKHe npo~eccbi B KX,[(" 

49. KoH~epeH~HR no Rgepno-~H3HqecKHM 
HCCnegoBaHHRM 

50. BceCOID3HaR KOH~epeH~HR no KBaHTOBOH 
TeOpHH nOnR H ~H3HKe 3neMeHTapHb~ 
qacTH~ 

51. Bcecoro3HaR mKona no BonpocaM B3aH
Moge:HCTBHR yCKOpeHHbiX qaCTH~ 

C Be~eCTBOM 

52. BcecorognaR Kon~epen~HR no ~H3HKe 
nonynpOBOAHHKOB 
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3-8 aBrycTa MocKBa, 
CCCP 

26 aBrycTa - BpamoB, 
8 ceHTR6PR CPP 

30 aBrycTa - ByxapecT, 
12 ceHTR6PR CPP 

BeXHHe, 
1-12 CeHTR6pR qccp 

EpeBan, 
9-20 ceHTR6PR CCCP 

12-21 ceHTR6- BapHa, 
PR HPB 

14-17 ceHTR6- MocKBa, 
PR CCCP 

14-17 ceHTR6- llpara, 
PR qCCP 

19-24 CeHTR6- illHO~OK, 

PR BHP 

21-30 CeHTR6- AnMa-ATa, 
PR CCCP 

25 CeHTR6pR - lly~HO, 

2 OKTR6pR CCCP 

25-30 ceH
TR6PR 

BHHHH~a, 

CCCP 

26 ceHTR6pR - XapbKOB, 
4 OKTR6pR CCCP 

28 ceHTR6pR - Jle:Hn~Hr, 
· 1 OKTR6pR r,[(P 

1-5 OKTR6pR 

4-5 OKTR6pR 

HoBopoccH:HcK, 
CCCP 

XapbKOB, 
CCCP 

Op~onHKHg3e, 

8-12 OKTR6pR CCCP 

TamKeHT, 
11-25oKTR6pR CCCP 

BaKy, 
12-15oKTR6pR CCCP 

8 

4 

2 

10 

6 

2 

4 

16 

4 

5 

3 

16 

8 

5 

3 

2 



53. Bcecoro3HDlli ceMHHap no TeMe: 11KBaH-
TOBaH TeOpHH COnHTOHOB 11 18-2 1 OKTHOPH 

54. M~yHapo,n;HDni ceMHHap no nonHPH3a-
~HOHHb~ HCcnep;oBaHHHM B cPH3HKe 
TBep,n;oro Tena 18-24 OKTHOPH 

55. VIII Bcecoro3Hoe COBe~aHHe no ycKo-
pHTenHM 3apH~eHHb~ qacTH~ 19-2 1 OKTHOpH 

56. XXII Bcecoro3Hoe coBe~aHHe no cPH3HKe 
HH3KHX TeMnepaTyp 20-23 OKTHOPH 

57. IV M~yHapo,n;HaH mKona no TeopHH 
BepOHTHOCTeH H MaTeMaTHqecKOH CTa- 25 OKTHOPH 
THCTHKe 6 HOH6pH 

58. V M~yHapop;Hblli CHMn03HYM no Ha-
,ll;~HOCTH sneKTpOHHKH 25-29 OKTHOPH 

59. M~yHapo,n;Hblli CHMn03HYM no TeOpHH 31 KTHOPH -
sneMeHTapHb~ qacTH~ 5 o.RopH 

60. M~yHapo,n;HaH KoH<PepeH~HH 
11CTpyKTypa ap;pOHOB-82" 1-5 HOH6pH 

61. XII M~yHapo,n;Hblli CHMn03HYM no 
H,n;epHOH cPH3HKe 22-26 HOHOPH 

62. Pa6oqee COBe~aHHe no TeMe: "Hccne-
,ll;OBaHHH CnHHOBb~ HBneHHii B cPH3HKe 
Bb!COKHX SHeprH:H" 23-26 HOH6pH 

63. II Me~yHapo,n;Hblli ceMHHap no TeMe: 
"TeopeTHKo-rpynnoBbie MeTO,ll;bl B cPH-
3HKe 11 24-26 HOHOPH 

64. CeMHHap no nOBb~eHHW HHTeHCHBHOCTH 
HCnOnb30BaHHH Bb!COKOMO~HOH BblqHc- 29 HOHOPH -
nHTenbHOll TeXHHKH 3 ,n;eKaopH 

II. HoH¢epeH~uu e cmpaHax-Hey~acmHu~ax 

I . I M~yHapo,n;HaH KoH<l>epeH~HH no He-
noTeH~HanbHb~ B3aHMO,D;eHCTBHHM H HX 
JlH-p;onyCTHMOH TpaKTOBKe 

2. Me~yHapo,n;HaH KoH<PepeH~HH no H3-
6paHHb~ acneKTaM peaK~:H c TH~enbi

MH HOHaMH 

3. IX Me~yHapo,n;HaH KoH<PepeH~HH no 
KpHoreHHOH TeXHHKe 

4. M~yHapop;HbiH CHMn03HYM no MeTop;aM 
nonyqeHHH H cPH3HKe BbiCOK03apH,lJ;Hb~ 

HOHOB 

5. M~yHapo,n;HaH KOH<l>epeH~HH "<l>H3HKa 
CTOnKHOBeHHH: ee/ep/pp B3aHMO,D;e:H
CTBHH npH Bb!COKHX 3HeprHHX11 

6. M~yHapO,lJ;HbiH CHMn03HYM no MHOro
qacTHqHOH ,ll;HHaMHKe 

5-7 HHBapH 

3-7 MaH 

JJ-14 MaH 

1-5 HWHH 

2-4 HWHH 

5-12 HWHH 

Jlemmrpa,n;, 
CCCP 

Mar,n;e6ypr, 
f,[{P 

IlpOTBHHO, 
CCCP 

KHruHHeB, 
CCCP 

BapHa, 
HPB 

By,n;aneruT, 
BHP 

ApeHcxoon, 
f,[{P 

CMoneHH~e, 

t!CCP 

fayccHr, 
f,[{P 

IIpoTBHHo, 
CCCP 

3BeHHropo,n;, 
CCCP 

3pcl>ypT, 
f.UP 

OpneaH, 
<l>paH~HH 

CaKne, 
<l>paH~HH 

Kooe, 
5InOHHH 

CToKronbM, 
liiBe~HH 

CToKronbM, 
liiBe~HH 

AMcTep,n;aM, 
HH,n;epnaH,ll;bi 

4 

36 

6 

5 

4 

6 

10 

25. 

3 

2 

3 

4 

2 
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7. XXI M~AYHapOAHaH KOH~epeH~HH rto 
~H3HKe Bb!COKHX SHeprHH 

8. M~yHaPOAHaH KOH~epeH~HH no 
aTOMHOH ~H3HKe 

9. ApKTHqecKaH mKona no ~H3HKe 

10. Me~yHaPOAHaH KOH~epeH~HH no c onH
TOHaM 

11. M~yHaPOAHaH KOH~epeH~HH no 
CTPYKType HAPa 

12. IX M~AYHaPOAHaH KOH~epeH~HH no 

26-31 HIOHH 
llapiDK, 
<l>paH~H 

feTe6opr, 
1-17 aBrycTa lliBe~HH 

1-13 aBrycTa 

22-27 aBrycTa 

30 aBrycTa -
4 CeHTH6pH 

AKacnoMnono, 
<l>HHnHHAHH 

3AHH6ypr, 
BenHKo6pHTaHHH 

AMcTepAaM, 
HHAepnaHAbi 

pacceHHHIO HeHTpOHOB KOHAeHCHpOBaH- TOKHO, 
Hb!MH cpeAaMH 1-4 CeHTH6pH .HnOHHH 

13. M~yHaPOAHaH KOH~epeH~HH no MarHe- KHoTo, 
TH3MY 6-10 CeHTH6pH .HnOHHH 

14. M~yHapOAHaH KOH~epeH~HH no HAep- AHTBepneH, 
HbiM AaHHbiM AnH HayKH 6-1 0 ceHTH6pH HHAepnaHAbi 

15. M~yHapOAHaH KOH~epeH~HH "He:HTpoH 
H ero npHMeHeHHe" 

16. V M~yHaPOAHbill CHMnosHyM no ~H3HKe 
Bb!COKHX 3HeprHI1 C nOnHpH30BaHHb!MH 
nyqKaMH H MHmeHHMH 

17. Me~yHapOAHaH KOH~epeH~HH no HAPO
~epHbiM B3aHMOAeHCTBHHM 

18. Me~yHapOAHaH mKona no ~H3HKe 
sneMeHTapHb~ qacTH~ 

19. Me~HC~HnnHHapHaH KOH~epeH~HH no 
o6paTHbiM saAaqaM 
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KeM6PHA?K, 
13-17 ceHTH6pH BenHKo6pHTaHHH 

BpyKxe:HBeH, 
16-22 ceHTH6pH ClliA 

26 CeHTH6pH -
1 OKTH6pH 

19 CeHTH6pH -
3 OKTH6pH 

30 HOH6pH -
3 AeKa6pH 

McT-JlaHCHHr, 
CiliA 

KynapH, 
IOrocnaBHH 

MoHnenbe, 
<l>paH~HH 

8 

3 

2 

6 

3 

3 

2 

4 

3 

2 

2 





H3,L(ATEJihCKHH OT ,L(EJI 

HJ~aTenLCKHi OT~en B 1982 ro~y Bhl
nycTHn B CBeT 900 HaHMeHOBaHHi 6pOllliOp -
coo6tneHHi H npenpHHTOB OHRH. K onu
qecTBO H3~aHHLIX cny:>Ke6HLIX MaTepuanoa 
COCTaBHnO 241 HaHMeHOBaHHe. 06tnHi 06 'beM 
acex H3~aHui - 1431,86 y'leTHO-H3~aTenL
CKHX nHCTOB. 

Yau~enH caeT 4 c6opHHKa Tpy~oB co
aetnaHHi H KOH4JepeHU:Hi, OpraHH30BaHHbiX 
06'be~HHeHHbiM HHCTHTYTOM. 

B pe~aKU:HH Hay'IHLIX )l(ypHanoa, Ha KoH-
4JepeHU:HH, CHMfi03HYMbl B 1982 ro~y Ha
npaaneHo 1160 cTaTei H ~oKna~oa, co~ep
)l(atnHX pe3ynLTaThl TeOpeTH'IeCKHX, 3KCne
pHMeHTanbHbiX H MeTO~H'IeCKHX pa60T, 
BhlnOnHJieMbiX B HHCTHTyTe B COOTBeTC TBHH 
C ero npo6neMHO·TeMaTH'IeCKHM nnaHOM. 

CTaTLH coTpy~HHKOB ny6nuKoaanuc L B 
TaKHX )l(ypHanax, KaK "H3BeCTHJI AH CCC P", 
")KypHan 3KCnepHMeHTanLHOH H TeopeTH'Ie
CKOH 4JH3HKH", "TeopeTH'IecKaJI H MaTeMa
TH'IecKaJI 4JH3HKa", "fipH60pb1 H TeXHHKa 
3KCnepHMeHTa", "JI~epHaJI 4JH3HKa", "cl>HJH· 
Ka 3ne.MeHTapHhlX 'laCTHU: H aTOMHOrO Jl~pa", 
"ATOMHaJI 3HeprHJI", "Nuclear Physic s", 
"Nuclear Instruments and Methods", " Re
ports on Mathematical Physics"~'Journal 
of Physics" H ~p . 

HAYqHQ-TEXHHqECKAR 
liHliJIHOTEKA 

B 1982 ro~y 'IHcno 'IHTa Tene8 Hay'IHO
TeXHH'IeCKOH 6u6nHOTeKH H ee 4JHnHanoB 
COCTaBHnO 6156 qenoaeK, B TOM 'IHCne 
810 qenoaeK, npu6LIBWHX B OHRH BKOMaH
~upoBKH. KonuqecTBO BLI~aHHOH 3a ro~ 

nHTepaTypbl H npOCMOTpeHHOi Ha BbiCTaBKaX 
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B 56 cTpaH MHpa pacchlnanucL ny6nu
Kau:uu )1;y6Hhl. 75 HOBhlX a~peCOB DOJIBH
nOCb B CDHCKe paCCblnKH ny6nHKauHi. 

B o6MeH Ha HH4JopMaU:HJO o pa6oTax, 
BhlnOnHJieMhlX B )1;y6He, Hay'IHO·TeXHH'Ie· 
CKa.JI 6u6nHOTeKa HHCTHTyTa nony'IHna 8991 
npenpHHT, 130 HaHMeHOBaHHi )l(ypHanOB H 
283 MOHOrpa4JHH. 

,lJ;nJI onepaTHBHOrO HH4JOpMHPOBaHHJI 'IH· 
TaTeneH Hay'IHO·TeXHH'IeCKOH 6H6nHOTeKH 
0 HOBhlX fiOCTynneHHJIX npO~On)l(anCJI BbinYCK 
3Kcnpecc-6ronneTeHe8 HTii H naTeHTHoro 
OT~ena. BLimen B caeT e)l(ero~HLii 6u6nuo
rpa4JuqecKHH yKaJaTenL pa6oT coTpy~HHKOB 
OHRH 3a 1980 ro~ H OT'IeT o ~eJITenLHo
CTH OHRH Ja 1981 ro~. 

KpoMe ny6nuKaU:HH npenpHHTOB, coo6-
tneHHH, c6opHHKOB, a TaK)I(e MaTepuanoB 
KoMHTeTa llonHOMO'IHLIX llpe~cTaBHTene8 

H y'leHLIX COBeTOB H3~aTenLCKHM OT~enoM 
BhinOnHeHbl MHOrO'IHCneHHbie 3aKa3hl Ha 
KcepoKonupoaaHHe. 3a ro~ HJroToaneHo 
442286 KODHi. 

BLmonHJinHCL 3aKa3hl Ha nepenneTHLie 
pa6oTLI - nepenneTeHo oKono 10 TLIC.JI'I 
TOMOB. ,lJ;nJI o6pa60TKH 3KCnepHMeHTanLHOi 
HH4JopMaU:HH H ~pyrHX ueneH H3rOTOBneHO 
OKOnO MHnnHOHa pa3nH'IHbiX 6naHKOB. 

HOBhlX DOCTynneHHH npeBLimaeT 400 ThlC.JI'I 
ne'laTHbiX e~HHHU:. fio 3aKa3aM 'IHTaTenei 
nony'leHO no Me)I(6H6nHOTe'IHOMY a60HeMeH
TY ( MliA) 1650 Ha3BaHHH KHHr H )l(ypHa
noB. BhlnonHeHo 894 'IHTaTenLCKHX JaJIBKH, 
nocTynuamux H3 6u6nuoTeK CCCP. 



flo BCeM HCTO'IHHKaM KOMDJieKTOBaHHB 

(noKynKa, no~nucKa, KHHroo6MeH) B 1982 
ro~y llOCTYllHJIO 17710 3K3eMnJIBpOB KHHr, 

npenpHHTOB, nepHO~H'IeCKHX H3~aHHH, B TOM 

qucne 7591 Ha HHOCTpaHHbiX B3biKax. IIpo

Be~eHa 6onbmaB pa6oTa no O'IHCTKe ~OH~a 
OT YCTapeBmeii: H MaJIO HCllOJib3yeMOH JIB· 

TepaTyphl, cnucaHo B npome~meM ro~y 

15170 3K3eMDJIBpOB. 

Ha 1 BHBapB 1983 ro~a 6u6nuoTe'IHbiH 

~OH~ COCTaBJIBeT 375540 e~HHHIJ;, H3 HHX 

CBbillie 152 TbiCB'I Ha HHOCTpaHHbiX B3biKaX. 

B ce nocTynHBmHe H3~aHHB cBoeBpeMeH

HO o6pa6aTbiBaJIHCb H OTpa)KaJIHCb B CBO~

HbiX KaTaJIOrax IJ;eHTpaJibHOH 6H6JIHOTeKH 

H B KaTanorax ~HJIHaJioB. BBe~eHo CBbillie 18 
TbiCB'I KapTO'IeK Ha HOBbie llOCTynJieHHB 1 

H3bBTO 13560 KapTO'IeK Ha CllHCaHHYWJIH· 

Tepa TYPY. IIonoJIHHJIHCb HOBhiMH cBe~eHHB

MH 0 ny6JIHKaiJ;HBX TeMaTH'IeCKHe KapTOTeKH 

)KypHaJibHbiX CTaTeH H npenpHHTOB, BBe~eHO 

25447 KapTo'leK. KapToTeKa ny6JIHKau;u:H 

coTpy~HHKOB HHCTHTyTa nonoJIHHJiaCb 5269 
KapTO'IKaMH Ha HOBbie ny6JIHKaiJ;HH. 

IIo~roTOBJieH H c~aH B ne'laTb 6u6nuo

rpa~uqecKHH yKa3aTeJib pa6oT coTpy~HHKOB 
OHJIH('I. 21) Ja 1981 ro~. 

E)KeHe~eJibHO BhlnycKaJIHCb JKCnpecc-

6ronneTeHH 0 HOBhiX llOCTynJieHHBX 6H6JIHO

TeKH: "KHHrH", "IIpenpHHTbi", "CTaTbH". 

Bcero Ja npome~u:H ro~ BbmyiiJ;eHo 156 
HOMepOB 6roJIJieTeHeH, BKJIW'IHBlliHX HOBYW 

HH~opMau;uro o 24053 HaHMeHoBaHHBX. Ha

ne'laTaHo 76 CllHCKOB Ha )KypHaJibi, llOCTy

llHBlliHe B 6H6JIHOTeKy. 

E)KeHe~eJibHO o6HOBJIBJIHCb BbiCTaBKH 

HOBbiX llOCTYDJieHHH KHHr, npenpHHTOB, Ha 

KOTOpbiX 6hiJIO npe~CTaBJieHO 7917 HOBhiX 

Ha3BaHHH, nocTynHBlliHX B HTli. 

bbiJIO OpraHH30BaHO 8 TeMaTH'IeCKHX 

BbiCTaBOK JIHTepaTypbi K COBeiiJ;aHHBM, lliKO· 

JiaM, npOXO~HBlliHM B HHCTHTyTe, K 60-
JieTHW o6pa3oBaHHB CCCP. 

OliMEH H3)l;AHHJIMH 

Bcero 3a 1982 ro~ B Hay'IHO·TeXHH'Ie

cKyro 6u6nuoTeKy OHJIH nocTynuno B no

PB~Ke o6MeHa 8991 ny6JIHKan;HB H3 44 cTpaH, 

B TOM 'IHCJie H3 QEPHa 1748. B nopB~Ke 

o6MeHa B HTli 6ecnnaTHO nocTynaroT Ha

Y'IHbie )KypHaJibi H3 22 CTpaH (130 Ha3Ba

HHH ) . 

KOHKpeTHOe KOJIH'IeCTBO DOCTYDJieHHH 

noKa3biBaeT cne~yroiiJ;aB Ta6nuu;a: 

CmpaH?Jt - y11.acmHUV,bl OH.RH 

HaHMeHoaaHHe 
CTpa Hbl 

ITpe
npHHTbi 

)!{yp- KHHrH 
HaJibi 

Bonr apHH 
BeH r pHH 
r~P 

Kyo 
MHP 
ITonbma 
PyMbiHHH 
CCCP 
l.Jex CJIOBaKHH 

I03 
I38 

34 
44 

2285 
I9 

8 
5 
4 

IO 
IS 
30 
II 

!Jpycue cmpaH?JZ 

2 
5 
6 

IS 
5 

24 
I40 

3 

u Mex8yHapo8H~e opca Hu3av,uu 

H a m•re Hs:>BaHHe 
CTpaHbl 

ITpe
npHHTbi 

ABcTp anHH 27 
ABCTPHH 22 
Ammp 2 
APE I6 
Benbr HH I6 
Bpa3HJIHH II3 
BeJIHKoopHTaHHH 27I 
BeHe y3na 5 
rpeu; H 3 
~aHH 59 
EapaToM 
3anap;HbiH BepJIHH 
I13paHJib 
HH,IJ;H 
HHp;o e3HH 
Hpna ,IJ;HH 
Hcna ,IJ;HH 
Hcna HH 
HTaJIHH 
KaHap;a 
KonyMoHH 
MeKCHKa 
HHp;epnaH,IJ;bi 
HoaaH 3enaHp;HH 
Hopa e rHH 
ITa KH CTaH 
ITopTy ranHH 
CIIIA 
Typn;HH 
<l>HHJIHH,IJ;HH 
<l>paHIJ;HH 
<I>Pr 
l.JHJIH 
IIIseiiu; apHH 
UEPH 
IIIBeiJ;HH 
!Orocn aBHH 
.SlllOHHH 

25 
25 

II6 
I 

I8 
I 

29 
469 
I 53 

3 
3 

46 
I 

20 
I 
7 

I356 
3 

88 
372 
760 

I 
95 

I748 
85 

2 
406 

)!{yp
HaJibi 

I 
3 

5 

I 
t 

3 

6 

6 
7 

3 

I 
7 

24 

2 

5 

22 

4 
6 

I2 

3 
4 
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IIATEHTHhiH 
OT~EJI 

B 1982 ro,ny B CCCP JaperncTpnpoBaao 
,IJ:Ba OTKpLITHJI, C,D.enaHHLIX C yqaCTHeM COT
PY.U.HHKOB 06be,nnHeHHoro HHCTHTyTa Jl,u.ep
HLIX HCCne,noBaHHB: 

- "CBOBCTBO O,IJ:HOJneKTpOHHLIX a TOMOB 
B KpHCTannaqeCKHX rronyrrpOBO,IJ:HHKaX 6LITL 
rny6oKHMH ,noHopaMH" ( ,nurrnoM ~259 ). 
ABTOPLI OTKPLITH.Il: B.C.PoraHoB H ,np. 

3AJnH TA 
H HCTIORh30BA HHE 

H30IiPETE HH:A 

1982 1958-
1982 

IIonytJ:~Ho 

llOJIO)!(HTeJibHbiX 
peweHHH no 
3aHBKaM Ha 
H306peTeHHH 47 864 

I1cnOJib30BaHO 
H306peTeHHH 42 435 
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TIPABOBAJI OXPAHA OTKPhiTH:A 

- "JIBneHHe KBaHTOBOB HeKorepeHTHOB 
.IJ:H4MiiY3HH llOnO:>KHTenLHLIX MIO- Me30HOB B 
TBep,u.oM Be~ecTBe" ( .nnrrnoM Xo..268) • AB
TOPLI oTKPLITHJI: B.r .rpe6nHHHK, B.A.XyKoB 
H ,np. 

Bcero Ja 1958-1982 rr. B CCCP 3ape
rncTpapoBaHo 29 OTKPLITHB, c.u.enaHHLIX c 
yqacTHeM coTpy,nHHKOB OHJIH. 

PAnHOHARH3ATOPCKHE 
TIPE.D;ROXEHHJI 

1982 1958-
1982 

I1cnoJib30BaHo pa-
~HOHaJIH3aTOpCKHX 

npep;JIO)!(eHHH 761 )10539 

3KOHOMHtJ:eCKHH 
3ll$eKT OT HC-
llOJib30BaHHH H30-
6peTeHHH H pa~-
npe,n;no)!(eHHH 
( B TbiC , py6 , ) 205,9 2062,7 



AJJ.MMHMCTPATMBHO· 
X03HMCTBEHHAH 
JlEHTEnbHOCTb 

. . 



KA.D;Phl 

qHcneHHOCTL coTpy~HHKOB 06~e~HHeH
Horo HHCTHTyTa .ll~epHLIX HCCne~OBRHHB Ha 
31 ~eKa6pB 1982 ro~a cocTaBHna 7319 qe
noBeK. 

Pacnpe~eneHHe no KaTeropHBM noKa 3a
HO B Ta6nH:Qe: 

KaTeropHH 

pa60THHKOB 

Hay'IHbJe 
pa60THHKH 

lfH)!(eHepbl 

TexHHKH 

H MacTepa 
Pa6o,me 

Cny)!(aJJU1e 
M.na,IJ;WHH o6cny-
)!(HBaJOJJU1H rrep-

COHan 

Y'IeHHKH 

l1 T o r o 

lfucneHHOCTh 

B na6o- B rrpoH3- Bce r o 

paT, H BO,ll;CTB, 

yrrpaBn, rro,IJ;pa3,IJ;. 

1098 - 1098 
1598 245 1843 

240 155 39 5 
1901 1460 336 1 

286 215 50 1 

22 61 83 
5 33 38 

5150 2169 731 9 

B Q6~e~HHeHHOM HHCTHTyTe B~epHLIX 

HCCne~OBRHHB pa60TRIOT 5 aKa~eMHKOB: 

H.H.Iioronro6oB, A.M.Iian~HH, li.M.lloH
TeKopBo, r .H.<I>nepoB, H.M.<I>paHK, 5 qne
HOB·KoppecnoH~eHTOB aKa~eMHB HRYK: 
H.H.roBopyH, B.ll . .D;)f(enenoB, H.3Bapa, 
M.r .MemepBKOB, .D;.B.IliHpKoB, 137 ~oK
TopoB HayK, 524 KRH~H~aTa HRyK. 

B 1982 ro~y npHHBTO 859 qenoBeK , H3 
HHX: HRY'IHLIX pa60THHKOB 194, HH)f(eHepOB 
147, TeXHHKOB H MRCTepOB 43, pa60'IHX 354, 

HaHMeHoBaHHe pa3,IJ;enoB 

I. A,ll;MHHHCTpaTHBHo-yrrpaBneH'IecKHe 

H X03HHCTBeHHhle pacXO,lJ;hl 

y'leHHKOB 49, cny)l(aJ:QHx 57, Mna~Illero 

o6cny)f(HBaromero nepcouana 15 qenoBeK. 
YBoneuo H3 OHJIH 3a TOT )f(e nepHo~ 

B CB.II3H C OKOH'IRHHeM CpOKa pa60TLI 
H no ~pyrHM npH'IHHaM 726 qenoBeK. 

B Te'leHHe ro~a y'leHLIMH H Hayquo
TeXHH'IeCKHMH coBeTaMH OHJIH H36paHLI 
Ha ~On)KHOCTH Ha HOBLie CpOKH 174 HRY'IHLIX 
coTpy~HHKa. llpHCBOeHLI yqeuLie 3BaHHB 
Mna~ero Hayquoro coTpy~HHKa - 32 co
TPY~HHKaM, uayquoro coTpy~HHKa - 4 co
Tpy~HHKaM H cTaplllero Hayquoro coTpy~uH
Ka - 24 coTpy~HHKaM, npoclJeccopa - 4 co
TPY~HHKaM. 

B Te'leHHe 1982 ro~a 3ai:QHTHnH KaH~H
~aTCKHe ~HccepTa:QHH 23 coTpy~HHKa, ~oK
TopcKHe - 12. 

<I>HHAHCOBAJI .D;EJITEJihHOCTh 

KoMHTeToM llonHOMO'IHLIX llpe~cTa-

BHTeneii npaBHTenLCTB rocy~apCTB·'IneHOB 
06~e~HHeHHOrO HHCTHTyTa .ll~epHLIX HCCne
~OBRHHB ~nB npoBe~eHH.II HRY'IHO·Hccne~o

BaTenLCKHX pa6oT, KanHTRnLHOrO CTpOH
TenLCTBa H ~pyrHX MeponpH.IITHB, CB.II3aH
HLIX C ~eBTenLHOCTLIO lfHCTHTyTa,Ha 1982 
ro~ aCCHrHOBRHO 45750 TLIC.II'I py6neii. 

<l>aKTH'IeCKHe paCXO~LI 3R ro~ COCTRBH· 
nH 39513 TLIC.II'I py6rreii, HnH 86,4o/o no OT· 
HOilleHHIO K ro~OBLIM RCCHrHOBRHH.IIM. 

llpo6neMHO- TeMa TH'IeCKHB nnaH Hayq
HO·Hccne~OBaTenLCKHX pa60T B 1982 ro~y 
B CMeTHOB CTOHMOCTH BLIITOnHeH Ha 100,0o/o. 
<l>aKTH'!eCKHe 3RTpaTLI COCTRBHnH 28945 TLI
C.II'I py6neii, HnH 97 ,3o/o. )J;OCTHrHyTa 3KOHO· 
MH.II 805 TLIC.II'I py6neii. 

Pacnpe~eneHHe 6ro~eTa no pa3~enaM 
npHBe~eHO B Ta6nH:Qe: 

fo,IJ;OBbJe 
accHrHOBaHHH 

I TbiC • py6 • I 

7044 

<l>aKTH'IeCKOe 
BbiiTOJIHeHHe 

I TblC • py6 • I 

6976 

B % 
K rrnauy 

99,0 

I I. P acxo,IJ;bl Ha Hay'IHo-Hccne,IJ;OB a Te nhCKYJO 

,IJ;eHTeJihHOCTh 22706 21969 96,8 

lfToro no OCHOBHOH 

,IJ;eHTeJibHOCTH: 29750 28945 97,3 

III. KarrHTanhHbJe BJIO)!(eHHH Ha cTpoH-

TeJibCTBO Hayl.IHO-HCcne,IJ;OBaTenh CKHX 

H APYrHx o6~eKTOB 16000 10568 66,0 

B c e r o: 45750 39513 86,4 
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KATIHTABhHOECTPOHTEBhCTBO 

3a Tpa Tbl Ha I<aTIHTaJibHOe CTpOHTeJibCT
ao uayquo-uccne~oaaTeJILCI<HX H ~pyrux 

06bei<TOB B 1982 ro~y TIJiaHHpOBaJIHCb 

CTpyKTypa KanHTanbuoro 
CTPOHTenbCTBa 

Bcero KaTIHTanbHbiX nno)KeHm1, 
B TOM qHcne: 
I , CTpOHTenhHO-r-iOH'l'a)KHbJe 

pa6oTbi 

2, 06opyp;OBaHHe H HHBeHTapb 

3, IlpoqHe KaTIHTanbHbJe pa60Tbl H 
3aTpaThl IB T,q, TipOeKTHO
H3hlCKaTeJibCKHe pa60Thll 

Bnop; B p;eHCTBHe OCHOBHhle cpep;CTB 
l~oHp;onl 

TIPOH3BO~CTBEHHAR 

~ERTEBhHOCTh 

B cocTaae OHRH uaxo~HTCH npoH3Bo~
CTBeHHLie, BCTIOMOra TeJibHbie H 06CJIY:>KHBa
romue no~pa3~eneuux. 

I , 06'heM roTonoH' npop;yKu;HH, Bbii10nHeHHbiX 

B pa3Mepe 16000 TbicHq py6neii. BLmonue
uue ro~oaoro nnaua I<anuTaJILHoro cTpou
TeJILCTBa TIOI<a3aHO B Ta6JIHUe: 

fop;OBOH <l>aKTHqecKoe % BbiTIOn-
nnaH BbiTIOJIHeHHe HeHHH 
I TbiC • py6 • I /TbiC . py6 • I 

16000 I 0568 66,0 

369 7 1554 42,0 

115 5 1 8599 74,4 

75 2 415 55,2 

144 28 12104 83,9 

~eHTeJibHOCTb 3THX TIO~pa3~eJieH~H 3a 
1982 ro~ xapai<TepH3yeTCH OCHOBHbiMH TIO
I<a3aTeJIHMH, TipHBe~eHHbiMH B Ta6JIHUe: 

fop;on i1 
nnaH 

<l>aKTHqecKoe 
BbiTIOJIHeHHe 

% BbiTIOn
HeHHH 

pa60T H OKa3aHHbiX ycnyr B TbiC, py6, 11950 12460 104,3 

2. PesynbTaTbi ~HHaHcono-xosHHCTBeHHOH 
p;e.HTenbHOCTH B TbJC, py6, 

3, 3aTpaTbl Ha Op;HH py6nb POTOBOH npo-
p;yKIJ;HH, BhlilOJIHeHHbiX pa60T H OKa3aHHhlX 

175 

ycnyr In KoneH'Kaxl 0-98, 5 

4, qHCneHHOCTb pa60TaWmHX 2051 

1285 

0-89,7 

1976 
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