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BBE,[I;EHHE 

1981 ro,IJ; - ro,IJ; ,IJ;Ba,IJ;IJ;aTHllHTHneTHH 

06'Le,IJ;HHeHHOrO HHCTHTyTa H,IJ;epHbi X HC­

cne,IJ;oBaHHH. K cBoeMy ro6Hnero HHCTHTYT 

npHWen C BeCOMbiMH Hay'IHbiMH ycne xaMH. 

B OHJIH c,IJ;enaHo 27 o4JHu;HanLHO 3 a perH­

cTpHpoBaHHLIX OTKpbiTHH H OKOnO 800 H30· 

6peTeHHH. Y'leHLIMH HHCTHTyTa Han HcaHo 

6onee 50 MOHOrpa4JHii:, llOCBHIIJ;eHHhiX aK­

TyanhHbiM npo6neMaM 4JH3HKH. B 0 6 'Le,IJ;H­

HeHHOM HHCTHTyTe pO,IJ;HnHCh HOBbie H a y'IHbie 

HanpaBneHHH, TaKHe KaK penHTHBHCTCKaH 

H,IJ;epHaH 4JH3HKa, Me30XHMHH, 4JH3HKa ynLT· 

paxonO,IJ;HbiX HeHTpOHOB, 4JH3HKa T H)I(enbiX 

HOHOB, pH,IJ; HOBbiX llO,IJ;XO,IJ;OB B KBaHTOBOH 

TeOpHH nonJi, TeOpHH aTOMHOrO H,IJ;pa H 

.IJ:PY!'He Ba)I(Hhie pe3ynLTaTbi, nony'IHBWHe 

npH3HaHHe BO BCeM MHpe . lfccne,IJ;OBaHHH, 

BLmonHeHHLie COTPY.IJ:HHKaMH OHJIH , y,11;o­

CTOeHbl JleHHHCKHX H rocy,IJ;apCTBeHHhiX npe­

MHH CCCP, no'leTHhiX npeMHH H ,IJ;Hn noMO,B 

,IJ;pyrHX CTpaH-y'laCTHHIJ;. 3a ycneXH, ,IJ;OCTHr­

HYTbie B 4JyH,IJ;aMeHTanbHbiX H npHKn a,IJ;HhiX 

HCCne,IJ;OBaHHHX B o6naCTH 4JH3HKH JneMeH­

TapHbiX 'laCTHIJ; H H,IJ;epHOH 4JH3HKH, 6onhWOH 

BKna,IJ; B llO,IJ;rOTOBKY BhiCOKOKBanH4JHu;HpO­

BaHHhiX Hay'IHhiX Ka,IJ;pOB H pa3BHTHe Hay'IHO­

TexHH'IecKoro COTPY.IJ:HH'IeCTBa cou;Ha nHCTH­

qecKHX CTpaH 06'Le,IJ;HHeHHhiH HH CTHTYT 

Harpa)I(,IJ;eH COBeTCKHM Op,IJ;eHOM )J;py)l(6hi 

Hapo,IJ;oB. B ro,11; ,IJ;Ba,IJ;u;aTHnHTHneTH H 3a 

Bhi,IJ;aiOIIJ;HHCH BKna,IJ; B C03,IJ;aHHe H p a 3BHTHe 

H,IJ;epHoii: 4JH3HKH BO BLeTHaMe H H CTHTYT 

Harpa)I(,IJ;eH BbeTHaMCKHM Op,IJ;eHOM 

")J;py)l(6a" • 

MHHYBWHH ro,11; OTMe'leH ,IJ;nH O H JIH Ho­

BbiMH HHTepeCHbiMH pe3ynLTaTaMH KaK B 

o6naCTH 4JyH,IJ;aMeHTanhHbiX HCCne ,IJ;OBaHHH, 

TaK H HX npHnO)I(eHHH B CMe)I(HbiX o 6 naCTHX 

HayKH H TeXHHKH. KonneKTHB HHCTHTyTa 

ycneWHO BhinOnHHn nnaH Hay'IHO-HCCn e,IJ;OBa­

TenhCKHX pa60T H Me)I(,IJ;yHapO,IJ;HOrO Hay'IHO­

TeXHH'IecKoro COTPY.IJ:HH'IeCTBa. 3a :n oT ro,IJ; 

rocy,IJ;apCTBeHHbiM KOMHTeTOM no ,IJ;enaM 

H3o6peTeHHH H OTKPLITHH CCCP 3aperH­

CTPHPOBaHo ,IJ;Ba OTKpbiTHH H 6onee 5 0 H30-

6peTeHHH COTPY.IJ:HHKOB HHCTHTyTa. 
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,D;anLHeii:wee pa3BHTHe nony'IHna JKcne­

pHMeHTanLHaH 6a3a HHCTHTyTa. 3aBepweH 

nepBLIH JTan JHepreTH'IeCKoro nycKa pe­

aKTopa HliP- 2 H npoBO,IJ;HTCH no,IJ;rOTOBKa 

K BhiBO,IJ;y 3TOH YHHKanbHOH ycTaHOBKH Ha 

HOMHHanhHYIO MOIIJ;HOCTh. HOBOe Ka'leCTBO 

nony'IHn KpynHeiiwHii: ycKopHTenL OHJIH -

CHHXpo4Ja30TpOH. Yc;neWHhiH . 3anycK Ha 

CHHXpo4Ja30TpOHe HCTO'IHHKa nonHpH30BaH· 

HbiX ,IJ;eii:TpOHOB "flonHpHC" OTKpbin WHpOKHe 

B03MO)I(HOCTH ,IJ;nH HCCne,IJ;OBaHHH CTpOeHHH 

JneMeHTapHbiX 'laCTHIJ; H a TOMHhiX H,IJ;ep. BLI­

nonHeH 6onLwoB: o6'LeM pa6oT no peKoH­

CTpyKIJ;HH CHHXpOIJ;HKnOTpOHa - npoBe,IJ;eH 

MOHTa)l( H KOMnneKCHhie HCnhiTaHHH pH,IJ;a 

OCHOBHLIX ero yJnoB. Co3,IJ;aH nepBhiH H3 

OCHOBHhiX y3nOB KOnneKTHBHOrO YCKOpHTenH 

KYTH- 20 - ycKopHTenL JneKTpoHoB 

CHJIYH)J;- 20. Ha ycKOPHTene Y- 400 CMOH­

THpOBaHbi ,IJ;Ba KaHana BhiBe,IJ;eHHhiX ny'IKOB 

YCKOpeHHbiX HOHOB H nony'leHbi CTa6HnhHhie 

ny'IKH OT MarHHH ,11;0 )l(ene 3a. Ba)I(H:WH war 

C,IJ;enaH B pa3BHTHH QeHTpanhHOrO Bbl'IHCnH­

TenhHOrO KOMnneKca OHJIH. BBe,IJ;eHa B 

JKcnnyaTau;Hro HOBaH 3BM EC -1060. Ilep­

Bhle 4JH3H'IeCKHe pe3ynLTaThl nony'leHhl c 

nOMOIIJ;biO He,IJ;aBHO C03,IJ;aHHbiX yCTaHOBOK 

"rHnepoH" H "fi03HTpOHHH", pa6oTaiOIIJ;HX 

Ha ny'IKax ycKopHTenH H<I>B3 (IIpoTBHHO) • 

3aBepweHa no,IJ;roTOBKa K pa6oTe Ha ny'IKax 

HliP- 2 cneKTPOMeTpa ManoyrnoBoro pac­

CeHHHH, .IJ:H4JpaKTOMeTpa H KaHana ynhTpa­

XOnO,IJ;HhiX Heii:TpOHOB. )J;nH HCCne,IJ;OBaHHH 

B ny'IKaX TH)I(enbiX HOHOB C03,IJ;aH MarHHTHbiH 

cneKTporpa4J MCII -144 ycTaHoBKH )1;3MAC. 

3Ha'IHTenhHbiMH ycnexaMH OTMe'leHbl 

pa6oTLI TeopeTHKOB HHcTHTyTa. Ilpe,IJ;nO)I(e­

Ha MO,IJ;enh, 06'L.A:CH.A:IOIIJ;a.A: BCe OCHOBHhie 

CBOHCTBa BhlCOKOJHepreTH'IHOrO ynpyroro 

pacceHHHH a,IJ;poHoB. C,11;enaH Ba)I(HhiH war 

B pa3BHTHH annapaTa peHOpManH3aiJ;HOHHOH 

rpynnhi npHMeHHTenhHO K 3a,IJ;a'laM KBaHTO· 

BOB xpoMO.IJ:HHaMHKH. Ilpe,IJ;cKa3aHLI Macchi 

pa,IJ;HanhHhiX B036y)I(,IJ;eHHH nHOHa H BnepBbie 

,IJ;aHo onHcaHHe Bcex Ha6nro,IJ;aeMLix a,IJ;poH-



HLIX pacna.n:oB p'u p"-Me30HOB. PaccMoT­
peua CBH3L napacTaTHCTHKH C IJ;BeTOBOH 
CHMMeTpHeH KBapKOB, pa3BHTOH B )l;y6He. 
fioKa3aHa npe,IJ;nO'l{THTenLHOCTL IJ;BeTOBOH 
CHMMeTpHH no cpaBHeHHIO C napaCTaTHCTH­
KOH. B paMKax KBa3H'l{aCTuquo-4Jououuoii 
MO,IJ;enu H,Il;pa DOKa3aHO, 'l{TO B qeTHO- qeTHLIX 
.n:etlJopMHpOBaHHLIX H,IJ;pax He ,IJ;OmKHhl cy­
IIJ;eCTBOBaTL ,IJ;ByxtlJoHOHHLie KOnneKTHBHLie 
COCTOHHHH. B o6naCTH TeOpHH KOH,IJ;eHCHpo­
BaHHLIX COCTOHHHH HCCne,IJ;OBaHLI OC06eHHO­
CTH CneKTpa pacceHHHH HeHTpOHOB Ha ue­
H,IJ;eanLHOH nOBepXHOCTH. 

PH.D: HOBLIX pe3ynLTaTOB nonyqeu B 3KC­
nepuMeHTax OMJIH ua cuuxpo4Ja3oTpoue, 
cepnyxoBCKOM ycKopuTene u ycKopuTene 
l.J,EPHa. H3yqeuue MexaHH3Ma KYMYnHTHB­
uoro o6pa30BaHHH qaCTHIJ; noKa3ano YHHBep­
canLHOCTL JToro npo:u;ecca B nenTon-H.n:ep­
HLIX, a,IJ;pou- H,IJ;epHLIX H H,IJ;po- H,IJ;epHLIX B3au­
MO,IJ;eHCTBHHX. B pe3ynLTaTe o6pa6oTKH,IJ;au­
HLIX JKcnepuMeHTa ua ycTaHOBKe MHC Bnep­
BLie o6uapy)l(eH HOBLIH nceB.n:ocKanHpHLIH 
Me30H c Maccoii 1200 MJB/c~ HHTepnpe­
TupyeMLIH KaK pa.n:uanLHOe B036y)I(,IJ;eHHe 
KBapKOBOH CHCTeMLI TT -Me30Ha, H nonyqeHO 
yKa3auue ua cymecTBOBauue eme o.n:uoro 
ypOBHH pa,IJ;HanLHOrO B036y)I(,Il;eHHH nHOHa 
npu 1800 MJB/c 2 • B coBMeCTHOM c 
Hci>B3 ( ITpoTBHHo) JKcnepuMeHTe CHrMA­
ARKC 3aperucTpupoBaH npo:u;ecc ynpyroro 
pacceHHHH 17-Me30HOB Ha 4JoTOHaX ( KOMn­
TOH- JtlJtlJeKT Ha nHOHe ), npe,IJ;CKa3aHHhiH TeO­
peTuKaMu. B JKcnepuMeHTax ua KaMepe 
"JIIO,IJ;MHna" o6uapy)l(eHa BLICTpOeHHOCTL 
cnuua p0 -Me3oHa, qTo yKa3LIBaeT ua nann­
que nonHpH3aiJ;HH KBapKOB Ha CTa,IJ;HH nepe,IJ; 
ux coe.n:uueuueM B Me3oH. Ha ycTaHOBKe 
liHC- 2 3aperHCTpHpOBaHLI HOBLie 6apHOHLI 
N ¢(1950) u A,~ ( 2259). Auanu3 .n:aHHLIX 
MIOOHHOrO 3KCnepHMeHTa Ha YCKOpUTene 
l.J,EPHa n03BOnHn YTO'l{HHTL MaCWTa6HLIH 
napaMeTp KBaHTOBOH XpOMO,Il;HHaMHKH. 

llpu uccne.n:oBaHHH pacceHHHH non.11pu3o­
BaHHLIX ueiiTpouoB peaKTopa Hli P- 30 ua 
H,IJ;pax nonyqeuo nepBoe 3KCnepuMeHTanLHoe 
.n:oKa3aTenLCTBO pe3ouaucuoii CTPYKTYPLI 
J!WJeKTa HapyweHHH npOCTpaHCTBeHHOH qeT­
uocTH. Oco6euuo HPKO JtlltlleKT npoHBuncH 
npu pacceHHHH ua H,IJ;pax onoBa-117 u nan-

Taua -1 39. BnepBLie JKcnepuMeHTanLHO yc­
TaHOBneH TOT tlJaKT, 'l{TO cpe,IJ;HHe BepOHT­
HOCTH El u Ml y-nepexo.n:oB Me)l(.n:y KOM­
nayu.n:- c ocTOHHHHMH H.n:ep c A -150 paBHLI 
Me)I(,IJ;y C060H H COCTaBnHIOT 10 - 4 OT 
o.n:uoqac Tuquoii o:u;eHKH BaiicKontlJa. 

Ha nyqKaX TH)I(enhiX HOHOB YCKOpHTenH 
Y -400 B pa6oTaX no CHHTe3y H H3yqeHHIO 
xapaKTepHCTHK pacna,IJ;a HOBLIX H30TOnOB 
TpauctlJepMHeBLIX JneMeHTOB npoBe,IJ;eHLI 
3KCnepHMeHTLI no CHHTe3y 3neMeHTa 109 
B peaK:u;HHX c uouaMu )l(ene3a-58. Be.n:yTCH 
3KCnepuMeHTLI no CHHT~3Y H30TOna re­
nuH-10 C qyBCTBHTenLHOCThiO BnnOTL ,IJ;O 
10-34 cM 2 . BLICOKHH ypoBeHL npoBe.n:enuH 
tlJyH,IJ;aMeHTanLHLIX HCCne,IJ;OBaHHH H ,Il;OCTHr­
HYThiH uayquo-TexuuqecKHH noTeu:u;uan cny-

. )l(aT ocHOBOH ycnewuoro pa3BHTHH B Hue­
THTyTe npHKna,IJ;HLIX HCCne,IJ;OBaHHH ,IJ;nH Me­
.D:HKo-6u onoruqecKHX :u;eneii, reonoruu, Ma­
TepuanoBe.n:enuH u .n:p. 

06'Le,IJ;HHeHHLIH HHCTHTYT npOBO,Il;HT WH­
poKoe Me)l(.n:yuapo.n:uoe uayquo- TexuuqecKoe 
COTPY.D:HH'l{eCTBO C 200 HHCTHTyTaMH, yuu­
BepCHTeTaMH, na6opaTOpHHMH H ,Il;pyrUMH 
OpraHH3aiJ;HHMH CTpau-yqacTHHIJ;, 26 Hayq­
HLIMH IJ;eHTpaMH ,Il;pyrHX CTpaH, a TaK)I(e 
PH.D: OM Me)l(.n:yuapo,IJ;HLIX opranu3a:u;uii. Co­
TPY.D:HHKH OHRH npuuuManu yqacTue B pa-
6oTe Mnorux Me)l(.n:yuapo.n:HLIX u ua:u;uouanL­
HLIX Hay qHLIX KOH4JepeHIJ;HH, CHMn03HYM8B, 
WKOn H CeMHHapOB 1981 ro,IJ;a. Cpe,IJ;H HHX 
TaKue KpynHLie uayqHLie 4JopyMLI, KaK 
Me)l(.n:yuapo.n:HLIH ceMuuap no npo6neMaM 
4JH3HKH BLICOKHX 3HeprHH ()l;y6Ha) , Me)I(,IJ;y­
HapO,IJ;HaH KOHtlJepeHIJ;HH no H,IJ;paM, y,IJ;aneu­
HLIM OT nHHHH 6eTa-cTa6HnLHOCTH (XenL-

CHHrep) , M e)l(.n:yuapo.n:naH KoutlJepeu:u;uH no 
4Ju3uKe BLICOKHX Juepruii (Jiucca6ou) , 
Me)l(.n:yuapo.n:uaH KoutlJepeu:u;uH no :u;uKno­
TpoHaM H HX IIPHMeHeHHIO (Kau) H ,Il;pyrue. 

06'Le,IJ;HHeHHLIH HHCTHTYT HBHnCH opra­
HH3aTopoM :u;enoro p.11.n:a KpynHLIX uayqnLix 
Kon4Jepeu:u;uii u wKon, pa6oqux H uayquo­
opraHu3a:u;uonHLIX coBemauuii. 

OnLIT pa6oTLI 06'Le.n:uueuuoro HHCTHTyTa 
H,Il;epHLIX HCCne,IJ;OBaHHH noKa3LIBaeT Ha 
npaKTHKe nno.n:oTBopuocTL co:u;uanucTuqe­
CKOH HHTerpa:u;HH B HayKe, Ba)I(HOCTL yKpen­
neHHH H pacwupeHHH HayqHLIX KOHTaKTOB. 

H.H. 1ior on106oB 
)l;upeKTOp 06'Le,IJ;HHeHHOrO HHCTHTyTa 
H,IJ;epHLIX HCCne,IJ;OBaHHH 
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,ll;E.HTEJihHOCTh PYKOBO,ll;.HIUHX 
M KOHCYJihTATMBHbiX OPrAHOB OM.HM 

XLIX ceccHx YqeHoro coseTa 06'Le.n;u­
HeHHoro HHCTHTyTa Jl.D;epHhlX HCCne.D;OBaHHH 
COCTOJlnaCL 15-16 JIHBapJI 1981 ro.n;a. qneHLI 
YqeHoro coseTa JacnymanH HH<l>opMaUHIO 
o BhlnonHeHHH pemeHHH XLVII H XL VIII 
ceccuB: YqeHoro coseTa, .n;oKna.n; o Ba)KHeB:­
lliHX peJynLTaTaX, .D;OCTHrHyTLIX KOnneKTH­
BOM OHJIH Ja nXTHneTKY 197 6- 1980 r r., 
OTqeTLI 0 HayqHo- HCCne.n;oBa TenLCKOH .n;ex­
TenLHOCTH na6opa To puB: B 197 6- 1980 r r., 
HH$opMaUHIO o pa6oTe ceKUHH YqeHoro co­
BeTa no TeopeTHqeCKOH $H3HKe, $H3HKe 
BLICOKHX 3HeprHH H $H3HKe HH3KHX 3Hepr HH; 
.n;oKna.n;LI o Ka.n;pax cneuuanHCTOB HJ cTpaH­
yqacTHHU HHCTHTyTa H o6 HTorax Me)K.n;y­
Hapo.n;Horo coTpy.n;HHqecTsa H csxJxx OH JIH 
Ja 198t> ro.n; H nnaHax Ha 1981 ro.n;, HH$op­
MaUHIO 0 MeponpHJITHJIX no no.n;rOTOBKe K 
npaJ.n;HosaHHIO 25-neTHJI OHJIH H o6 HTorax 
Me)K.n;yHapo.n;HoB: KOH$epeHUHH no $H3HKe 
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x.n;pa UiepKnH, 1980) H Me)K.n;yHapo.n;HoB: 
KOH$epeHUHH no $H3HKe BLICOKHX :meprHH 
( M3.D;HCOH, 1980). 

YqeHhlH coseT o.n;o6pHn HayqHo-Hccne­
.n;osa TenLcKyro .n;exTenLHOCTL na6opa TO pHD: 
H OHMY HHcTHTyTa B 1976-1980 rr. H 
yTsep.n;Hn npo6neMHo-TeMaTHqecKHH nnaH 
HayqHO-HCCne.n;oBaTenLCKHX pa60T H Me)K.IJ;y­
HapO.D;HOrO coTpy.n;HHqecTBa OHJIH Ha 
1981 ro.n;. 

Ha ceccHH 6LmH o.n;o6peHhl nnaH-rpacl>HK 
OCBOeHHJI KanHTanLHLIX BllO)KeHHH Ha nJITH­
neTKY 1981-1985 rr. H .D;eJITenLHOCTL Kon­
neKTHBa HHCTHTyTa no pa3BHTHIO 6aJOBLIX 
H 3KCnepHMeHTanLHhlX ycTaHOBOK, a TaK)Ke 
npoHJBO.D;CTBeHHLIX no.n;paJ.n;eneHHH OHJIH 
B 1976-1980 rr., OTMeqeHO BLinOnHeHHe 
KOnneKTHBOM liHCTHTyTa OCHOBHLIX Ja.n;aHHH 
nJITHneTKH 197 6- 1980 rr. no pa3BHTHIO 
3KCnepHMeHTanLHOH 6a3LI. 



COCTO.IIJIHCL Bb160phl Ha .D:OJI:>KHOCTL 3a­

MeCTHTeJIB .LJ:HpeKTOpa na6opaTOpHH B,nep­

HhiX peaKIJ;HH. 
KoMHTeT TionHOMO'IHLIX llpe,ncTaBHTe­

neB: npaBHTeJILCTB cTpaH-y'laCTHHU: OIUIH 

Ha COBeiiJ;aHHH 24-25 MapTa 1981 ro,na 

o,no6pHn pa6oTy HHCTHTyTa no BLmonHeHHIO 

nnaHa Hay'IHO-HCCJie,noBaTeJILCKHX pa60T 

H Me:>K,nyHapo.n;Horo coTpy,nHH'IecTBa B 1976-

1980 rr. H yTaep.n;Hn perneHHB XL VIII H 

XLIX ceccHB: Y'leHoro coaeTa OHJIH nope-

3YJILTaTaM Hay'IHLIX HCCJie,nOBaHHH, BhlllOJI­

HeHHLIX na6opa TOpH.IIMH H OT ,nenaMH 11HC­

THTyTa B 1980 ro,ny , a TaK:>Ke nnaH Hay'IHO­

HCCJie,noBaTeJILCKHX pa60T H Me:>K,nyHapo,n­

HOrO coTpy,nHH'IeCTBaHa1981ro,n,npHHBTLIH 

XLIX ceccHeB: Y'leHoro coaeTa. KoMHTeT 

TionHOMO'IHLIX llpe,ncTaBHTeneB: yTaep.n;Hn 

perneHHB XLIX cecCHH Y'leHoro coaeTa no 

HToraM Me:>K,nyHapo.n;Horo coTpy,nHH'IeCTBa 

OHJIH B 1980 ro.ny, o nnaHax npoae,neHHB 

Hay'IHLIX COBeiiJ;aHHH Ha 1981 ro,n H Ka,npax 

cneu;HaJIHCTOB H3 CTpaH-y'laCTHHIJ;, OTMeTHJI 

u;eneHanpaBJieHHYIO ,neBTeJILHOCTb .LJ:HpeKIJ;HH 

11HCTHTyTa no KOMnJieKTOBaHHIO IIITaTOB 

OHJIH KBanH<lJHu;HpoaaHHLIMH Ka,npaMH H3 

CTpaH-y'laCTHHIJ;. 
KoMHTeT nocTaHOBHJI B 1981 ro.ny 

CKOHU:eHTpHpoaaTL ycHJIHB KonneKTHBa HH­

CTHTyTa npH BblllOJIHeHHH Hay'IHOH nporpaM­

Mbl TeopeTH'IeCKHX H 3KCnepHMeHTaJILHhiX 

pa60T B 06JiaCTH 4JH3HKH 3JieMeHTapHLIX 

'laC THIJ;, aTOMHOrO B,npa H KOH,neHCHpOBaH­

HhiX cpe,n B OCHOBHOM Ha CJie,nyiOIIJ;HX Ha­

npaBJieHH.IIX: 

- pa3BHTHH COBpeMeHHLIX MeTO.LJ:OB H 

TeOp HH B <lJH3HKe 3JieMeHTapHbiX 'laCTHIJ;, 

aTOMHOrO .11,npa H KOH,neHCHpOBaHHhiX cpe,n; 

- JaaeprneHHH pa6oT BToporo 3Tana 

3He p reTH'IecKoro nycKa peaKTopa H.liP- 2; 

- npOBe,neHH~ 4JH3H'IeCKHX 3KCnepHMeH­

TOB H C03,naHHH TpaKTOB ny'IKOB Ha YCKOpH­

Tene Y- 400; 

- ,naJILHeHIIIeM pa3BHTHH 3KCnepHMeH­

TaJILHbiX HCCJie,noBaHHH B o6naCTH 4JH3HKH 

3JieM eHTapHbiX 'laCTHU: H peJIBTHBHCTCKOH 

B,ne p HOH 4JH3HKH Ha CHHXpo4Ja30TpOHe; 

- Hccne,noBaHHH Ha npoTOTHne KYTH 

Xapa KTepHCTHK BLIBe,neHHOrO ny'IKa HOHOB 

H p a 6oTax no coJ,naHHIO y3JIOB KYTH- 20; 

- OCBOeHHH 3BM EC -1060; 

- 6onee 3~eKTHBHOM HCnOJih30BaHHH 

6a3 0BLIX YCTaHOBOK, nOBbiiiieHHH HX 3KOHO­

MH'IHOCTH, ypOBH.II aBTOMaTH3aiJ;HH H Tex­

HH'Ie CKOrO COBepiiieHCTBa; 

- npoBe,neHHH 3KCnepHMeHTaJILHLIX HC-

cne.noaaHHH Ha ycKopHTeJIBX 11<1> B 3 no 

corn acoaaHHOH nporpaMMe) H QEPHa. 

3ace~aHHe Bblcwero opraHa ynpasneHHJI OHJUI • 
KoMHTeTa IIonHOMO'IHLIX IIpe~cTaBHTeneii: . npasH· . 
TenLCTB rocy~apCTB·'IJieHOB HHCTHTyTa. ~y6Ha, 

MapT , 1981 r . 
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KoMHTeT IloJIHOMO'IHLIX Ilpe.u.cTaBHT e­

JieH O,ZJ,06pHJI ~HHaHCOBO-X03HHCTBeHHYID 
.u.eHTeJILHOCTL IIHCTHTyTa 3a 1976-1980 r r., 

yTaep.u.un npe.u.cTaaneHHLIH .u.upeKu;uei H H­

CTHTyTa OT'IeT 06 HCnOJIHeHHH 6ID,ZJ,:>KeTa 3a 

1979 rO,!J, H npOTOKOJl <I»HHaHCOBOrO KOM H­

TeTa OHRH OT 11- 12 HOH6pH 1980 r. 

H npHHHJl K CBe,ZJ,eHHID C006Iu;eHHe ,ZJ,HpeKD;HH 

OHRH o6 ucnonHeHHH 6ro,!J,:>KeTa IIHCTHTyTa 

3a 1980 ro.u.. 

3acnywaa ,ZJ,OKna.u. auu:e-.u.upeKTopa 

OHRH npo~eccopa M.CoaHHCKH "IInaH- r pa­

~HK OCBOeHHH KanHTaJlbHbiX BJlO:>KeHHH Ha 

C03,ZJ,aHHe 3KCnepHMeHTaJlbHbiX H 6a30BbiX 

ycTaHOBOK OHRH B 1981-1985 ro.u.ax", K o­

MHTeT IlonHOMO'IHLIX Ilpe.u.cTaBHTenei 

yTaep.u.un npe.u.no:>KeHHLIH nnaH- rpa~HK oc­

BOeHHH KanHTaJlbHbiX BJlO:>KeHHH Ha n HTH­

JleTKY 1981-1985 rr. 
3acnywaa coo6Iu;eHue .u.upeKTopa O H RH 

aKa,ZJ,eMHKa H.H .lioronro6oaa o 25- n e THH 

OHRH, coaeiD;aHHe KoMHTeTa c y.u.oaneTao­

peHHeM OTMeTHJlO 60JlbWOe Hay'IHOe H 

nOJIHTH'IeCKOe 3Ha'leHHe C03,ZJ,aHHH nep BOH 

Hay'IHO-HCCJle,ZJ,OBaTeJlbCKOH opraHH3 a D;HH 

COU:HaJIHCTH'IeCKHX CTpaH, ycneWHO BbiUOJI­

HHIDIUeH 3a,ZJ,a'IH, nocTaBJieHHbie npaBHT eJIL­

CTBaMH rocy.u.apCTB-'IJleHOB lfHCTHTyTa . . 
XL ceccuH Y'leHoro coaeTa O M RH 

( 28-29 MaR 1981 ro,ZJ,a) npHHHJla K CBe,ZJ,eHHID 

npoeKT npo6neMHo-TeMaTH'IecKoro n n aHa 

Hay'IHO-HCCJle,ZJ,OBaTeJlbCKHX pa60T H Me:>K,ZJ,y­

HapO,ZJ,HOrO COTPY.D.HH'IeCTBa na6opaTopui 

OHRH Ha 1982 ro.u., o.u.o6puna npoeKT nna HoB 

npoBe,ZJ,eHHH OCHOBHbiX Hay'IHLIX COBeiD;a HHH 

OHRH u KOMaH.u.upoaaHHH cneu:uanuc ToB 

OHRH Ha Me:>K,ZJ,yHapO.U.HLie u Hau;uoHaJIL HLie 

KOH~epeHU:HH, CHMn03HYMbl, WKOJlbl H CO Be­

Iu;aHHH B 1982 rO,ZJ,y C y'leTOM BHeCeHHbiX 

.u.ononHeHHH u H3MeHeHHH. Y'leHLIH c o seT 

o.u.o6pun .u.eHTeJILHOCTL ceKU:HH Y'leHo.ro co­

seTa OHRH no TeopeTH'IeCKOH ~H3HKe , ~u-
3HKe BbiCOKHX 3HeprHH H ~H3HKe HH 3KHX 

3HeprHH, a TaK:>Ke HX KOMHTeTOB. 

Ha ceccuu c Hay'IHLIMH .u.oKna.u.aMH BLI­

CTynunu npo~eccopa ID.Q.OraHe CHH, 

B.r .Ka.u.LiweacKHH, M.MaTeea, qneH- Kop­

pecnoH,ZJ,eHT BAH ,D;.IiepeHH, npo4Jec c opa 

X.Xenea u ,D;.llynTJM. 

CoseT YTBep.u.un peweHue :>Kropu o n pu­

cy:>K,ZJ,eHHH npeMHH OHRH 3a nyqwue pa60 TLI, 

BbiUOJIHeHHbie B 1980 ro,ZJ,y. 

CeKU:HH Y'leHoro coaeTa OHRH no Teo­

peTH'IeCKOH ~H3HKe npoaena B 1981 r o.u.y 

caou 3ace.u.aHHH .u.aa:>K,ZJ,LI: XIV ceccuro -
15 HHBapH, XV cecc.uro - 28 MaR. H a XIV 
CeCCHH CeKD;HH 6b1Jl 3aCJiyWaH OT'IeT 0 Bbl-

12 

nOJIHeHHH peweHHH npe,ZJ,bi,ZJ,YJUeH ceCCHH 

CeKU:HH,nO,ZJ,Be,ZJ,eHbl HTOrH Hay'IHOH H Hay'IHO­

opraHH3aU:HOHHOH ,ZJ,eXTeJlbHOCTH lla6opaTo­

pHH TeopeTH'IeCKOH ~H3HKH 3a 1980 ro,ZJ, 

H O,ZJ,06peH nnaH Hay'IHO-HCCJle,ZJ,OBaTeJlbCKOH 

pa6oTLI llT<I» Ha 1981 ro.u.. Ha XV ceccuu 

CeKU:HH C Hay'IHbiMH ,ZJ,OKJla,ZJ,aMH BbiCTynHJIH 

H.H.Iioronro6oa ( MJI.) , B.C.Bna.u.uMupoa, 

B.H.Orueaeu;KHH u M.rMuTpo. Y'laCTHHKH 

CeCCHH KOHCTaTHpOBaJlH nJIO,!J,OTBOpHOCTb 

coTPY.D.HH'IeCTBa OHRH c HHCTHTyTaMu 

liCGP H TeCHYID CBX3b px,ZJ,a pa6oT C npo­

rpaMMaMH uccne.u.oaaHHH B OHRH. Ha 

3aCe,ZJ,aHHHX CeKD;HH OTMe'laJICH BbiCOKHH 

ypoBeHb pe3yJILTaTOB, noJiy'leHHbiX B llTcl> 

npu pa3pa6oTKe Hau6onee aKTyanLHLIX 

npo6neM ~H3HKH 3JleMeHTapHbiX 'laCTHU:, 

KBaHTOBOH TeOpHH nOJIX, ~H3HKH aTOMHOrO 

H,ZJ,pa H TeOpHH KOH,ZJ,eHCHpOBaHHbiX Cpe,ZJ,. 

CeKU:HH Y'leHoro coseT a no ~H3HKe BLI­

coKHX JHeprui B 1981 ro.u.y 3ace.u.ana 

.u.aa:iK,ZJ,LI. Ha XXXI ceccuu ceKU:HH, cocTOHB­

weicH 13 xHaapx 1981 r., 6LIJIH 3acnywaHLI 

OT'IeTLI o BLinOJIHeHHH peweHHH XXX cec­

CHH CeKU:HH H 0 ,ZJ,eXTeJILHOCTH cneu;HaJIH3H­

poBaHHbiX KOMHTeToB, .u.oKna.u. o COTPY.U.HH­

qecTBe OHRH c H<I»B3 (IIpoTBHHo) u o 

.u.eHTeJILHOCTH CepnyxoacKoro Hay'IHO-JKc­

nepuMeHTaJILHoro oT.u.ena B 1980 r., OT'IeT 

o cocTOHHHH .u.en no coaMeCTHOMY OHRH­

UEPH MIDOHHOMY JKcnepuMeHTy. Ha ceKU:HH 

o6cy:>K,ZJ,aJIHCL npe.u.no:>KeHHH no nnaHy o6-

pa6oTKH ~HJILMOBOH HH~opMau;uu B llB T A 
B 1981 r. H OT'IeT 0 COCTOHHHH o6pa60TKH 

3a 1980 ro.u.. liLIJIH 3acnywaHLI .D.OKJia,ZJ,LI 

0 Hay'IHbiX HCCJle,ZJ,OBaHHXX, BblnOJIHeHHbiX B 

Jia6opaTOpHXX lfHCTHTyTa: 06 HCCJle,ZJ,OBaHHH 

KYMYJlHTHBHOrO pO:>K,ZJ,eHHH KaOHOB H nHOHOB, 

0 nOHCKe cynepH,ZJ,ep H O'lapOBaHHbiX 'laCTHU:, 

MIDOHHOrO KaTaJIH3a CHHTe3a H30TOnOB BO­

,!J,OpO,ZJ,a, 0 MaTeMaTH'IeCKOM MO,ZJ,eJIHpOBaHHH 

npou;eCCOB B3aHMO,ZJ,eHCTBHX 'laCTHU: BbiCOKHX 

JHeprui c aeiD;eCTBOM. Ha XXXII c eccuu 

CeKD;HH (26 MaR 1981 r.) 6LIJIH npe,ZJ,CTaB­

JleHLI OT'IeTLI o BLinonHeHHH peweHHH X XX I 
ceccuu ceKU:HH, o .u.exTeJILHOCTH cneu:uanu-

3HpoaaHHLIX KOMHTeTOB. Ha ceccuu 6Lm 

3aCJiyWaH ,!J,OKJla,ZJ, 0 pa3BHTHH ~H3HKH BLI­

COKHX 3HeprHH B lJeXOCJlOBaKHH, a TaK:>Ke 

pH.D. Hay'IHbiX ,!J,OKJla,ZJ,OB 0 Hay'IHbiX HCCJle­

,!J,OBaHHHX, npOBO,!J,HMbiX B Jia6opaTOpHHX 

lfHCTHTyTa, B 'laCTHOCTH: 06 HCCJle,ZJ,OBaHHH 

xapaKTepHCTHK H3Jly'leHHH n03HTpOHOB B 

KpHCTaJinax, 06 06Hapy:>KeHHH BbiCTpOeHHO­

CTH CnHHa p 0 -Me30HOB, o6pa3yiDID;HXCH B 

pp -B3aHMO,ZJ,eHCTBHHX, 06 o6Hapy:>KeHHH npo­

u;ecca o6paTHOrO 3JleKTpOpO:>K,ZJ,eHHX nHOHOB 



Ha JI~pe, o6 o6Hapy)KeHHH HOBoro peJoHaH­

cHoro COCTOJIHHJI C KBaHTOBbiMH 'IHCnaMH 

nHOHa, 0 CHCTeMHOM MaTeMa TH'IeCKOM o6ec­

neqeHHH ~nJI H3MepHTenbHO-Bhl'IHCnHTenb­

HOrO KOMnneKca OHJIH, o coJ~aHHH KaMep 

~ns HeiiTpHHHoro ~eTeKTopa. 

CneuHanH3HpoBaHHwe KOMHTeTw - Ko­

MHTeT no JneKTpOHHWM JKCnepHMeHTaM, 

KaMepHWH H 4JoTOJMynbCHOHHbiH - 3acny­

manH Ha CBOHX Jace~aHHJIX 14-16 anpens 
H 21-23 OKTJI6pJI pyKOBO~HTeneH TeM 0 XO~e 

pa6oT no npoeKTaM, o~o6peHHWM paHee 

cneuHanH3HpOBaHHWMH KOMHTeTaMH. Jiwn 

paCCMOTpeH pJI~ HOBWX npoeKTOB: "Hccne­

AOBaHHe npouecCOB aHHHrHnJIUHH aHTH~eii­
TpOHOB C ~eHTpOHaMH Ha MaTepHanax ycTa­

HOBKH "niO~MHna" C HCnOnb30BaHHeM BHyT­

peHHeH TpeKO'IYBCTBHTenbHOH MHWeHH'\ 

"Pa3BHTHe aBTOMaTH3HpOBaHHOH H3Me­

pHTenbHOH CHCTeMW Ha 6a3e CKaHHPYIOIUero 

aBTOMaTa HPD ", npoeKT coJ~aHHJI npe­

UH3HOHHOH 6wcTpOUHKnHPYIOIUeH ny3WpbKO­

Boil KaMepw, npoeKT "rpaBHTaUHJI". 

CeKUHJI Y'leHoro coBeTa OH.HH no 

4JH3HKe HH3KHX JHeprHH B 1981 ro~y npoBena 
CBOH oqepe~Hwe ceccHH: XXXI ceccHIO -

14 JIHBaps H XXXII cecCHIO - 27 MaJI. qne­

Hbi ceKUHH JacnymanH ~oKna~bi o BbmonHe­

HHH pemeHHH XXX H XXXI ceccHii, oT­

'IeTbi npe~ce~aTeneii cneuHanH3HpoBaHHbiX 

KOMHTeTOB 0 ~eJITenbHOCTH H pemeHHJIX 

KOMHTeTOB. 3Ha'IHTenbHOe BpeMJI B pa6oTe 

CeCCHH 6wno OTBe~eHO BbiCTynneHHJIM Be­

~YIUHX y'leHwx cTpaH-y'laCTHHU OH.HH. 

C Hay'IHbiMH ~OKna~aMH BbiCTynHnH npo4Jec­

copa A.r.JeneHKOB, r.CeMeHecKy, Ji.KIOH. 

B CBOHX ~OKna~aX OHH OTMe'lanH nno~O­

TBOpHOCTb coTpy~HH'IeCTBa OHJIH c HH­

CTHTyTaMH r)J;P, CPP H CCCP H TeCHYJO 

CBJ13b PJIAa pa60T JTHX HHCTHTYTOB C rtpo­

rpaMMaMH HCCne~OBaHHH, npOBO~HMbiX B 
OHJIH. 

Ha XXXI c eccHH 6bmH JacnymaHbi Hayq­

Hbie ~OKna~W na6opa TOpHH JI~epHbiX npo-

6neM. CpeAH Ba)KHWX Hay'IHWX peJynLTaToB 

OTMe'leHw peJynLTaTw Hccne~oBaHHJI s~ep, 

y~aneHHWX OT nonocw 6eTa-cTa6HnbHOCTH, 
HHTepeCHWe pe3ynbTaTW HCCne~OBaHHH 

CTPYKTypw BemecTBa c HcnonbJOBaHHeM 
nonO)KHTenbHWX MIOOHOB, a TaK)Ke HCCne­

AOBaHHH C nHOHaMH H pa60TW no npOH3BO~­

CTBY pa~HoHyKnH~OB. Ha XXXII ceccHH 
6binH JacnymaHbl Hay'IHWe ~OKna~bl na6o­

paTOpHH s~epHbiX peaKUHH. B npe~cTaBneH­
HbiX ~OKnaAaX 6wnH OTMe'leHW CyiUeCTBeH­

HbiH nporpecc HCcne~OBaHHH no nOHCKY 

cBepxTJI)Kenwx JneMeHTOB B npHpo~e, pe­

JynbTa Thl pa60T no CHHTe 3Y Tj)aHc4JepMHe-

BbiX JneMeHTOB Ha YCKOPHTenJIX n.HP, pa-

60TW no C03~aHHIO HOBOH annapaTypw H pa3-

BHTHIO MeTO~HK ~nJI HCCne~OBaHHH JI~epHWX 
peaKUHH, B TOM 'IHCne B npHKna~HhlX HCCne­

AOBa HHJIX. 
H a ceccHJIX ceKUHH 6wnH no~Be~eHw 

HTOr H pa60Tbl Me)f(AyHapO~HbiX KOH4JepeHUHH 

H COBeiUaHHH no 4JH3HKe HH3KHX JHeprHH B 

1980-1981 ro~ax. CneuHanH3HpoBaHHwe Ko­

MHT e Tbi npH CeKUHH npOBO~HnH CBOH oqe­

pe~Hhle JaceAaHHH 7-9 anpenH H 27-29 

OKTH6pH. KoMHTeTbi o6cy~HnH xo~ Bwnon­

HeHHH nnaHOB Hay'IHbiX HCCne~OBaHHH, Me)K­

AYHapo~HOrO coTpy~HH'IeCTBa, OT'IeTw no 

3aBepmeHHbiM B 1981 ro~y TeMaM H HOBbie 

npe~no)KeHHH na6opa TO pHil B npo6neMHO­

TeMa TH'IeCKHH nnaH Ha 1982 ro~ B o6nacTH 

4JH3HKif a TOMHOrO H~pa H KOH~eHCHpOBaHHbiX 
cpeA . 

K oMHTeT no CTPYKType JI~pa o6cy~Hn 
XO~ pa60T no peKOHCTPYKUHH CHHXPOUHKno­

TpOHa H COOpy)KeHHIO KOMnneKCa YCTaHOBOK 

no nporpaMMe JICHAilli- 2. Ha Jace~aHHHX 

KOMHTeTa o6Cy)f(AanHCb Hay'IHbie ~OKna~bl 

o6 Hccne~oBaHHHX B o6nacTH CTPYKTYPbi 

HApa H coo6meHHH o coTpy~HH'IeCTBe OH.HH 

c H HcTHTyToM H~epHoii 4JuJHKH B P)Ke)Ke 

( qCC P) H 11HCTHTYTOM H~epHOH 4JH3HKH 

B Kpa KoBe ( TIHP) no coBepmeHCTBOBaHHJO 

HMeiOIUHXCH B JTHX HHCTHTyTaX UHKnOTpo­

HOB. KoMHTeT no HeiiTpOHHOH 4JHJHi<e Ha 

CBOHX 3ace~aHHHX paCCMaTpHBan XOA pa60T 

no J HepreTH'IeCKOMY nycKy HJi P- 2 H no;n;­

rOTOBKe nepBOO'Iepe~HbiX JKCnepHMeHTOB 
no Ha H6onee aKTyanbHbiM H nepcneKTHBHbi-M 

Hanpa BneHHHM Hccne~oBaHHH Ha peaKTope. 

Cpe~H Ba)KHbiX Hay'IHbiX peJynbTaToB, no­

nyqeHHbiX B na6opaTOpHH HeHTpOHHOH 4JH-

3HKH B 1981 ro~y, 6binH OTMe'leHbl pa60Tbl 

no J KCnepHMeHTanbHOMY ~OKa3aTenbCTBY 

pe3oHaHcHoii CTPYKTypw J4J4JeKTa Hecoxpa­
HeHHH npocTpaHCTBeHHOH qeTHOCTH. KoMH­

TeT n o 4JH3HKe TH)KenbiX HOHOB paCCMOTpen 

XO~ C03~aHHH JKCnepHMeHTanbHbiX yeT a­

HOBOK Ha Y- 400 H pa60Tbl no COBepmeHCT­

BOBaHHIO cHcTeM ycKopHTenH Y-400, co-

3~aHHJO TpaKTOB BbiBe~eHHbiX ny'IKOB. KoMH­

TeT OTMeTHn, 'ITO Ha yCKOpHTenHX nJip 

BbiDOn HeH 6onbWOH UHKn JKCnepHMeHTanb­

HbiX p a60T no HCCne~OBaHHHM peaKUHH rny-
60KOHeynpyrHX nepe~aq H peaKUHH C Bbine­

TOM BbiCOKOJHepreTH'IHWX 3apH)KeHHbiX qa­

CTHU. KOMHTeT 3acnyman H npHHHn K CBe­

~eHHIO HH4JOpMaUHIO 06 OCHOBHbiX HanpaBne­

HHHX n porpaMMbl 4JH3H'IeCKHX HCCne~oBaHHH 
Ha n p oeKTHpyeMoii II cTyneHH Y- 400 H 

XO~e pa6oT no C03AaHHIO YCKOPHTenH Ha 

OCHOBe KOnneKTHBHOrO MeTO~a YCKOpeHHH. 
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llPEMHH OH.HH 
3A 1980 ro~ 

Ha coucKaHHe npeMHii 06'be.IJ;HHeHHoro 
HHCTHTyTa X.IJ;epHbiX HCCJie,IJ;OBaHHH 3a 
1980 rO.IJ; 6biJIH Bbi.IJ;BHHYTbl JIY'IIIIHe Hay'IHO • 
HCCJie,IJ;OBaTeJibCKHe TeopeTH'IeCKHe H 3KC· 
nepHMeHTaJibHble, Hay'IHO·MeTO.IJ;H'IeCKHe H 

llOHAYqHO·HCCBE~OBATEBhCKHM 
TEOPETHqECKHM PA60TA M 

llepBax npeMHX 
"MHoroneTJieBLie 34J4JeKTbl B KBaHTOBOH 

TeopHH nonx". 
ABTopbi: A.A.Bna.IJ;HMHpOB, ~.H.Ka3a· 

KOB, O.B. TapacoB, ~.B .IIIupKoB. 

BTopax npeMHx: 
"Mo.IJ;eJib KBa.IJ;pynOJibHbiX 4JoHOHOB". 
ABTOpbl: P.B.~)I(OJioc, <1».~3Hay,~.JIHc· 

ceH. 

llOHAYqHO·HCCBE~OBATEBhCKHM 
3KCllEPHMEHTABhHhlM PAEOTAM 

llepBax npeMHX 
"HccJie,IJ;OBaHHe OCHOBHbiX 3aKOHOMep· 

HOCTeH MHO)I(eCTBeHHbiX npoueCCOB: MaC· 
ll1Ta6HOH HHBapHaHTHOCTH, KOppeJIXUHOHHbiX 
XBJieHHH H po)I(.IJ;eHHX pe30HaHCOB B llHOH· 
HYKJIOHHbiX H llHOH·X,IJ;epHbiX B3aHMO,IJ;eHCT· 
BHXX npH 40 r3B/c". 

ABTopbi: H.C.AHrenoB, B.r .rpuiiiHH, 
H.A.HBaHOBCKax, n.HeHHK, T .KaHapeK, 
E.H.Kna,IJ;HHUKax, B. E.Bro6HMOB, M.H.C o· 
JIOBbeB, ~.TyB.IJ;3H.IJ;Op)l(, H.r .<l»a.IJ;eeB. 

~Be BTOpbie npeMHH 
1. "TpaHCMHCCHOHHaX pereHepaUHX 

HeHTpaJibHbiX KaOHOB Ha ,IJ;eiiTpOHaX H HeHT • 
poHax". 

ABTOPLI: K. ·<I».AnL6pexT, ~.Be.cTep· 
roM6H, T.C.rpuranalliBHJIH, B.r.KpuBoxu· 
)I(HH, B.B.KyxTHH, M.<I».Buxa'leB, A.Maiiep, 
M.HoBaK, H.A.CaBHH, ll.T.To.IJ;opoB. 

2. "H30MepHbiH C.IJ;BHr HeHTpOHHbiX pe· 
30HaHCOB H H3MeHeHHe cpe,IJ;HeKBa.IJ;paTH'I· 
Horo pa,IJ;uyca x.IJ;pa npu 3axBaTe HeiiTpoHa". 

ABTOpbi: B.A.BaroB, K.3aii.IJ;eJib, 
B.K.HrHaTOBH'I, A.MaiicTep, IO.M.OcTaHe· 
BH'I, ~.lla6cT, n.E.llHKeJibHep, III.CaJiaH, 
n.qep. 

llO HAYqHO·METO~HqECKHM 
H HAYqHO·TEXHHqECKHM PAEOT AM 

llepBax npeMHX 
"MeTO.IJ;bl H3MepeHHX 3HeprHH H H,IJ;eH· 

TH4JHKaUHX 3apx)l(eHHbiX 'laCTHU B 4JH3HKe 
BbiCOKHX 3HeprHH C llOMO~biO llOJiynpOBO,IJ;· 
HHKOBbiX ,IJ;eTeKTOpOB". 
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Hay'IHO • TeXHH'IeCKHe, a TaK)I(e Hay'IHO • TeX • 
HH'IeCKHe npHKJia,IJ;Hbie pa60Tbl, BblllOJIHeH· 
Hbie coTpy.IJ;HHKI:I.MH HHCTHTyTa. PellleHHeM 
Y'leHoro coBeTa OH.HH OT 28·29 Max 1981 
ro.IJ;a npucy)I(.IJ;eHbi cJie.IJ;yiOIUHe npeMHH: 

ABTopbl: IO.K.AKuMoB, M.r .ropHoB, 
r.H.MeJIHKOB, B.A.HHKHTHH, ll.B.HoMOKO· 
HOB, K.O.OraHecxH, E.ll.OcuneHKO, 
<I».M .CepreeB. 

~Be BTOpble npeMHH 
1. "HOBbiH ,IJ;eTeKTOp 3apX)I(eHHbiX 'laC· 

THU llOCTOXHHOH 'IYBCTBHTeJibHOCTH • npo· 
BOJIO'IHaX KaMepa B CaMoracx~eMCX CTpH· 
MepHOM (CrC) pe)I(HMe". 

ABTOpbi: r .~.AJieKceeB, B.H.raHH'IeB, 
H.A.KaJIHHHHa, B.B.KapnyxHH, B.B.Kpyr· 
JIOB, ~.M.Xa3HHC. 

2. "Pa3pa60TKa, C03,IJ;aHHe H BHe,IJ;peHHe 
HeMeTaJIJIH'IeCKHX )I(H,IJ;KOBO,IJ;OpO.IJ;HO • ,IJ;eHTe • 
pHeBbiX MHllleHeii, pa60TaiO~HX BHyTpH CTpH· 
MepHbiX KaMep". 

ABTOpbl: 10. T .Eop3yHOB, n.C.BepTo· 
rpa.IJ;oB, B.<I».BHIIIHeBcKHii, B.H.BuHorpa· 
.IJ;OB, n.E.roJIOBaHOB, A.r.3eJib.IJ;OBH'I, 
B.B.Ma3apcKHii, A.ll.ll,BHHeB,B.c~».qyMaKoB. 

TIOHAYqHO·TEXHHqECKHM 
llPHKBA~HhlM PAEOTAM 

llepBax npeMHX 
"Pa3pa60TKa HHTeHCHBHbiX HCTO'IHHKOB 

raMMa • H HeHTpOHHOrO H3Jiy'leHHH H Me· 
TO.IJ;HK aKTHBaUHOHHOrO aHaJIH3a Ha HX 
OCHOBe". 

ABTOPbi: r .H.<I»nepoB, A.r .EeJIOB, 
B.E.Xy'IKO, IO.C.3aMXTHHH, IO.H.EypMH· 
cTeHKO, Bo ~aK EaHr, B . .H.BhlponaeB, 
n .. ll.KyJibKHHa, IO.r. TeTepeB, A.T .3pHaH· 
.IJ;ec. 

~Be BTOpbie npeMHH 
1. "ABTOMaTH'IeCKaX 6biCTpO.IJ;eHCTBYIO· 

IUax ycTaHOBKa AP ~ ·1 c BbiCOKHM pa3pe • 
llleHHeM .IJ;JIX peHTreHOBCKOH .IJ;H4JpaKTOMeT· 
pHH MOHOKpHCTaJIJIOB". 

ABTOpbi: IO.C.AHHCHMOB, IO.B .3aHeB· 
CKHii, A.E.HBaHOB, E.K.KypxTHHKOB, 
C.A.MoB'IaH, B.~.llelllexoHoB, C.A.PO)I(HX· 
TOBCKax, C.ll.qepHeHKO. 

2. "AnnapaTypa, MaTeMaTH'IecKoe 
o6ecne'leHHe rpa4JuqecKHX .IJ;HcnneiiHhlX yeT· 
poiicTB H CHCTeM H ux npuMeHeHHe B x,IJ;epHo • 
4JH3H'IeCKHX H npHKJia,IJ;HbiX 3a,IJ;a'laX". 

ABTOpbi: x.~opyx, A.B .KaB'IeHKO, 
A.A.KapnoB, B.H.KopHeB, <I».B .. lleB'IaHoB· 
CKHii, A.B.HHKYJibHHKOB, A.~.llOJibiHUeB, 
B.H.llpuxo.IJ;LKO, T .<I».CMoJixKoBa, B.B. qen· 
HOKOBa. 
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CBORCTBA CHMMETPHH 
3JIEMEHTAPHhiX liACTHU. H HX 
B3AHMO,D;E:RCTBHR 

B 1981 ro~y B03poc BHTepec K cynep­
CBMMeTpBB B cyneprpaBBTanBB B CBS3B C 
HeO>KB~aHHhiMB nepcneKTBBaMB, KOTOphle 
OTKphiBaroT 3TH HOBhle HanpaBneHBS nepe~ 
TeOpBSMB BenBKOrO 06~e~BHeHBS (e~BHaS 

nnaHKOBCKas mKana, pemeHBe npo6neMhl 
BepapXBB, npaKTBqecKaSCTa6BnhHOCThnpo­
TOHa B T .~.) . B 3TOH CBS3B npe~CTaBnSIDTCS 
Ba>KHhiMB pa6oThl, npoBe~eHHhle no cynep­
CBMMeTpBB B cyneprpaBBTanBB: "BBe~eHBe 
rpaCCMaHOBOH aHanBTBqHOCTB B ee BCnon&-
30BaHBe B paCWBpeHHhiX cynepCBMMeTpB­
SX" Ill a "Pa3no>KeHae pacwapeHHhiX cynep­
noneii no HenpBBO~BMhiM npe~cTaBneHBSM. 
cynepCBMMeTpBB" /2/ . 

BhlnonHeHa BHTepecHas pa6oTa no 
ycTaHOBneHBIO ycnOBBH HenpBBO~BMOCTB ~g 
cynepnoneii B TeopBB pacmapeHHoii cynep­
CBMMeTpBB /S/ . 

Hccne~oBaHa o6nacTh npBMeHBMOCTB 
cynepCBMMeTpBqHOH pa3MepHOH perynspB-
3anBB B TepMBHaX KOMnOHeHTHhiX noneii / 4/. 

BhlnonHeHo BhlqacneHae peHopMrpynno­
Boii 6eTa-4lyHKnaa ~ns N =1,2,4 cynep­
CBMMeTpaqHhiX Teopaii JIHra- Mannca B 
TpexneTneBoM npa6na>KeHBB. 

PaccMoTpeH cneKTP pa~aan&HhiX B03-
6y~eHBR p- B TT- Me30HOB B BX a~pOHHhle 
pacna~hl. ~eHoMeHonoraqecKBR aHana3 
cneKTpa B e+ e- -pacna~oB p -Bo36y>K~eHBR 
4!BKCBpyeT CB060~!!hle napaMeTphl MaCCOBO­
ro onepaTopa qq-cacTeMhl B no3BonseT 
npe~cKa3aTh Macchi pa~aanLHhiX B036y~e­
HBii nBOHa: M (rr')= 1,1 1,2 r3B B 
M(rr")= 1,3 - 1,5 r3B (KpaiiHBe 3HaqeHBS 
COOTBeTCTBYIOT ~BYM paCCMOTpeHHhiM 
MO~enSM CnBH-CnBHOBOrO B3aBMO~eHCTBBS 
KBapKOB). 

IIpe~no>KeHo pensTBBBCTCKoe o6o6me­
HBe MO~enB CBnhHhiX pacna~OB pe30HaHCOB, 
B KOTOpOH pacna~ OnBChiBaeTCS KaK CnOH­
TaHHOe o6pa3oBaHae qq-naphl B3 BaKyyMa 
B nO~XBaT BaKyyMHhiX KBapKOB BaneHTHhiMB 
KBapKaMB pe3oHaHca. B pe3yn&TaTe ~aHo 
y~oBneTBOPBTen&Hoe onacaHBe Ha6nro~ae­

Moii KapTBHhl CBnhHhiX pacna~OB P' (1200) -
B p" (1600) -pe3oHaHCOB. BnepBhle npe~­
no>KeHo panaoHan&Hoe o6'bscHeHBe qpe3Bhl­
qaiiHo can&Horo no~aBneHBS p' (1200) -+ 

... 2rr pacna~a. IIpe~cKa3aHo 3aMeTHoe no­
~aBneHBe p" ( 1600) ~ wrr pacna~a B rr"-+prr 

pacna~a. YKa3aHo, qTo 6on&mas mapaHa , 
11 .... p11 pacna~a B no~aBneHae rr "->prr pac-

na~a Mo>KeT cny>KBTh cnoco6oM a~eHTB4!BKa­
nBB COOTBeTCTBYIDWBX pe30HaHCOB. 0TMe­
qeHa KpaiiHe CBnhHaS 3aBBCBMOCTh a~poH­
HhiX pacna~oB p" B rr'(rr")pa~aan&HhiX B03-
6y~eHBH OT npe~nonaraeMOH COCTaBHOH 
CTPYKTYPhl CKanspHoro t -Me3oHa B 3Kcne­
PBMeHTan&Horo 3HaqeHBS MaCChi aKCBan&­
HO-BeKTOpHoro A 1 -Me3oHa 15;. 

CTPY KTYPA TEOPHH IIOJIJI 

IIonyqeHhl npa6na>KeHilhle peweHBS Bhi­
COKOH ToqHoCTB peHopMrpynnoBhlx ~a41-

4lepeHnBan&HhiX ypaBHeHaii ~ByxneTneBoro 
npa6nB>KeHBS C yqeTOM MaCCOBhiX 3aBBCB­
MOCTeH, Ha OCHOBe KOTOphiX npOBe~eH aHa­
nB3 'f.OqHOCTB napaMeTpB3anBB 4!opMyn 
KBaHTOBOH XPOMO~BHaMBKB C noMOmLID 
napaMeTpa mKanhl A. YcTaHoBneHo, qTo 3Ta 
napaMeTpB3anas Hey~aqHa B qTo 34l4leKTBBHO 
napaMeTp A MeHseTcs OT TpexKBapKoBoii 
~0 meCTBKBapKOBOH o6naCTB OT Tpex ~0 
nsTB pa3 161 . 

IIpoBe~eH aHanB3 npaqBHhl coBna~eHBS 
41YHKnBoHanLHhiX ypaBHeHBH peHOpManB3a­
nBOHHOH rpynnhl B KBaHTOBOH TeOpBB nong 
B 4!YHKnBOHanLHhiX ypaBHeHBH npBHnBna BH­
BapBaHTHOCTB AM6apnyMsHa B Teopaa nepe­
Hoca B3nyqeHBS. IIoKa3aHo, qTo 3TH ypaB­
HeHB11 Bhlpa>KaiOT CBOHCTBO TpaH3BTBB110CTB 
OTHOCBTenLHO 3a~aHBS Ha qanLHhiX BnB Kpae­
BLIX y cnOBBH B CBCTeMaX C He60nLWBM qac­
noM 3414leKTBBHhiX cTeneHeii cBo6o~LI. Ha 
3TOH OCHOBe yKa3aHhl HOBLie B03MO>KHhle 
npBMeHeHBS MeTO~a peHOpMrpynnhl B pa3-
nBqHhiX o6naCTSX 4!B3BKB. 

IIpoBe~eHo accne~oBaHHe noBe~eHBS (3-
41YHKnBB B Teopaa JIHra- Manne a c yqeToM 
BHCTaHTOHOB. BhlqBcneH BKna~ BHCTaHTOHOB 
B nep eHOpMBpOBKY 3aps~a B oneHeHO . BnBS­
HBe B3aBMO~eHCTBBS BHCTaHTOHOB. Ilonyqe­
HO ona caHHe noBe~eHB11 (3- 41YHKnHB B nepe­
XO~HOH o6naCTH K pe>KBMY CBnLHOH CBS3B, 
cornacyromeecs c noBe~eHBeM Ha pemeT­
Ke 17 1 • Hccne~oBaHo noBe~eHBe Mace KBap­
KOB Ha OCHOBe ypaBHeHBH peHOpMrpynnhl. 
Haii~eHhl 4laKcBpoBaHHhle ToqKa ypaBHeHBii 
peHOpMrpynnhl B Ha BX OCHOBe npe~CKa3aHhl 
MaCChi t -KBapKa B XBrrcOBCKOrO 6030Ha. 

JiLinB paCCMOTpeHLI MaTeMaT:AqecKBe 
CBoiic TBa HHTerpanoB ~eiiHMaHa. Hai~eHhl 
COOTHOWeHBS Me>K~y pa3HLIMB CTpOrBMB 
onpe~eneHBSMB 3TBX BHTerpanoB. MeTO~LI 
KOHTBHyanLHOrO BHTerpBpOBaHBS npBMeHe­
Hhl ~ng OnBCaHBS ~BCCBnaTBBHhiX CBCTeM, 
~HHaMBKa KOTOphiX BLipa>KaeTCS qepe3 

17 



KOMIIJieKCHLIH rroTeHIJ.BaJI. B qacTHOCTB, 

IIO,II.p06HO paCCMOTpeH MHOrOMepHbiH Ja­

TyXaiOIIJ.BH rapMOHB'IeCKBH OCIJ.BJIJI.IITOp / S/ • 

lf3y1.feHa rrpo6JieMa CBCTeMaTB'IeCK OH 

KOHCTPYKIJ.BB orr epa TOpHOrO pa3JIO)I(eB BH 

B KBaHTOBOH xpOMO.II.BHaMBKe (KX,Z:J;} • IlpB 

3TOM pewaroTcH To)I(,II.eCTBa CnasHosa-Teii­

Jiopa ,II.JIH KaJIB6pOBO'IHbiX TeOpBH B aKCBaJib• 

HOB Kanu6posKe 1 9 / • ,ll;oKaJaHo, 'ITO ypa s­

HeHBe AnLTapennu- IIapHJB ecTL He 'ITO 

BHOe, KaK ypaBHeHBe peHOpMrpyiiiibl ,II.JIH 

HeJioKaJILHoro orrepaTopHoro paJJIO)I(e­

HHH /lO/. 

lfccJie,II.yiOTCH BblCWBe JaKOHbl COXpaHe­

HHH. B CJiyqae ,II.ByMepHbiX KOH$OpMHO- BH­

sapHaHTHbiX IIOJieBbiX MO,II.eJieH ,II.OKa3a HO, 

'ITO 3TH JaKOHbl BMeiOT HeTepOBCKBH xapaK­

Tep, OHH IIOpO)I(,II.aiOTCH 0606IIJ.eHHblMB He­

JIHHeHHblMH TpaHCJIHIJ.BHMB 1111. 

lfccne,II.oBaHo l!N -paJJIO)I(eHHe aHra p­

MOHB'IecKoro x4 OCIJ.BJIJIHTOpa. IJoJiy'le Hbl 

aHaJIHTH'IeCKB WeCTb rrepBbiX K03$$BIJ.B e H­

TOB, Bbl"'HCJieHbl HX aCBMIITOTHKB. B pa3H biX 

pa3MepHOCTHX IlpOCTpaHCTBa IlpOBe,II.e HO 

cyMMHposaHBe PH.II.OB MeTO.IJ.OM Ila,II.e -liop e­
JljJ /121. 

IlpO,II.OJI)I(eHbl BCCJie,II.OBaHBH CTaTH'Ie-

CKHX xapaKTepBCTBK CBCTeM JIOJIHpOHHOrO 

THJia Ha OCHOBe IIpHMeHeHBH $yHKIJ.HOHaJib­

HOrO BapHaiJ.HOHHOrO IIO,II.XO,II.a /13/. 

C$opMy nuposaHa HeJIBHeiiHaH 3JieKTp o­

,II.HHaMHKa B MHOrOMepHOM MBpe. ,lJ;a HO 

TO'IHOe peweHHe Ja,II.a'IH 0 CTOJIKHOBeH HH 

.II.BYX IIJIOCKBX BOJIH /14/ , 

Haii,II.eHLI rpyrrrrLI CHMMeTpHH Hen u-

HeHHLIX ypasHeHHil,rronyqaeMLIX H3 ycnoBHH 

coBMeCTHMOCTB JIBHeHHLIX orrepaTopos. IIo­

KaJaHo, 'ITO COOTBeTCTBYIOIIJ.He JaKOHbl CO­

xpaHeHHH BMeiOT HeTepOBCKHH Xapa K­

Tep/15/. 

Ilpe,II.JIO)I(eHa peryJIHPHJaiJ.BH ypas~eHBH 

llopeHu.a-,lJ;upaKa, B pe3yJILTaTe KOTOp OH 

Tpe6oBaHHe OTCYTCTBBH CaMOyCKOpeHHH He 

HapywaeT ycnoBBH rrpB'IHHHOCTH. 

IJpe,II.JIO)I(eH MeTO,II. CyMMHpOBaH HH 

aCHMIITOTH'IeCKHX pH,II.OB, OCHOBaHHbiH Ha 

CXO,II.HMOCTH peryJIHpH30BaHHOrO pH,II.a T e o­

pHD B03MYIIJ.eHHH B HeKOTOpbiX MO,II.eJIHX 

TeOpHB IIOJIH C $epMHOHaMH. IlpBMeHBMOCTb 

MeTO,II.a K CYMMBpOBaHHIO 3HaKOIIOCTOHHH biX 

PH.II.OB IIOKa3aHa Ha JipHMepe B3 KBaHTOB OH 

3JieKTpO,II.HHaMHKB /16/. 

Haii,II.eH MeTO.IJ. rrony"'eHHH Ha6nro,II.aeM LIX 

BeJIH"'HH ,II.JIH MHOrOKOMIIOHeHTHblX JIOJieH. 

IJpHMeHeHHe 3TOrO MeTO,II.a K TeOpHH C 

'leTbipex$epMHOHHbiM B3aHMO,II.eHCTBHeM K H­

paJibHOrO CIIHHOpHOrO JIOJIH ,II.aeT B03MO)I(-
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HOCTb BOCilpOH3BeCTH BCe OC06eHHOCTH, 

rrpBCYIIJ.He MexaHBJMY Xurrca. KpoMe Toro, 

KOHCTaHTbl CBH3B KaJIB6pOBO'IHOrO B3aBMO­

,II.eHCTBBH B CaMO,II.eHCTBBH CKaJIHpHoro JIOJIH 

OKa3LIBaiOTCH CBH3aHHbiMB, 'ITO ,II.aeT OIJ.eH­

KY Ha Macey xurrcoscKoro 6oJoHa /171. 

06o6meHHe paJBBToro MeTo,II.a Ha cnyqaif 

Hea6eJieBblX rpyrrrr ecTeCTBeHHO IlpHBO,II.HT 

K Bb16opy BCKJIIO'IHTeJibHOH rpyiiJibl E 6 B 

Kal.feCTBe MBHHMaJibHOH rpyiiiibl ,II.JIH MO,II.eJIB 

B BeJIHKOrO 06'be,II.BHeHBH /18/. 
Ha 6aJe 3cl>cl>eKTBBHoro narpaH)I(BaHa 

KBaHTOBOH 3JieKTpO,II.HHaMBKH C $yH,II.aMeH­

TaJibHOH ,II.JIHHOH IIpOB3Be,II.eH y'leT HOBblX 

'IJieHOB B3aHMO,II.eHCTBBH, ,II.OIIYCKaiOIIJ.HX rrpo­

IJ.eCCbl C H3MeHeHHeM CIIHpaJibHOCTB IIpB 

BbiCOKHX 3HeprBHX, o6Cy)I(.IJ.eHa B03MO)I(­

HOCTb BX 3KCIIepBMeHTaJibHOH IIpOBepKH/l 9 ~ 

IIocTpoeHa uepapxHH raMBJILTOHOBCKBX 

CTPYKTYP .II.JIH MHoroKOMIIOHeHTHLIX pa3-

HOCTHbiX ypaBHeHBH llipe,II.BHrepa, CJieKT· 

paJILHaH TeopBH orrepaTopa, rropo)I(.IJ.aromero 

HeJIBHeHHble 3BOJIIOIJ.HOHHbie ypaBHeHBH, CBH­

JaHHbie C JIBHeHHOH 3a,II.a1.feH n x n1201
• 

PaJpa6oTaH MeTO.IJ. rrocTpoeHBH TO'IHLIX 

06IIJ.BX peWeHBH ,II.JIH HeJIBHeHHblX CHCTeM 

B 'laCTHblX IlpOH3BO,II.HbiX BTOpOrO IIOpH,II.Ka, 

$B3B1.feCKBM IlpBJIO)I(eHBeM KOTOpOrO HBJijJ• 

eTCH peweHHe ypaBHeHHH peJIHTBBHCTCKOH 

CTPYHLI, y,II.ep)I(HBaiOIIJ.eH KBapKB BHYTPB 

a,II.pOHOB /211, 

M eTo.II.aMB .II.Bc1>4JepeHIJ.HaJILHOH reoMeT­

pHB JIOCTpOeHa HOBaH HeJIBHeHHaH BIIOJIHe 

HHTerpBpyeMaH JIOJieBaH MO,II.eJib B ,II.ByMep­

HOM IlpOCTpaHCTBe- BpeMeHH/22/, 

IlpO,II.OJI)I(aJIOCb HCCJie,II.OBaHHe KBaHTO­

soil xpoMO.II.HHaMBKB KaK sapuaHTa Teopuu 

csepxTeKy'leCTB lioronro6osa,s KOTopoil BH­

$paKpaCHOe IIOBe,II.eHBe CBJibHOB3aHMO,II.eH­

CTBYIOIIJ.BX IIOJieH OIIHCblBaeTCH C IIOMOIIJ.biO 

KQJIJieKTHBHOrO ,II.BB)I(eHBH H BaKyyMHOrO 

"KOH,II.eHCaTa". IloKa3aHO, 'ITO $H3H1.feCKaH 

KapTBHa aCBMIITOTB'IeCKBX COCTOHHBH IJ.Be­

TOBblX KBapKOB B "rJIIOOHHOM KOH,II.eHCaTe" 

COOTBeTCTByeT peJIHTHBHCTCKOMY o6o6me­

HBIO MO,II.eJIH "a,II.pOHHbiX MeWKOB" /23/, 

~YH,ll;AMEHT AllhHhiE 

B3AifMO,D;EACTBifR qACTifQ 

JfCCJie,II.OBaHbl aCBMIITOTH'IeCKHe yrno­

Bble JaBBCHMOCTB KBapK·Me30HHOrO pac­

CeHHBH Ha 60JibWBe yrJibl B KBaHTOBOH xpo­

MO,II.HHaMHKe. B HH3WeM IIOpH,II.Ke IIO TeOpHH 

BOJMyiiJ.eHHH KX,ll; rrony'leH HBHLIH BH.II.yrno­

BLIX 3aBHCHMOCTeH, KOTOpble B rrpe,II.eJie 



6onLIUOro qHcna .uaeToB coana,naroT c npe,n­
CKa3aHHKMH 0606IUeHHOrO KBapKOBOrO cqe • 
Ta MaTaeeaa- Mypa,nKHa-TaaxenH,n3e /24/, 

Pa3BHT acHMnTOTHqecKHH no,nxo.n K 
HCCne,noBaHHIO pacCeKHHK qaCTH.U CO CnHHOM 
Ha Manble yrnhl npH BhiCOKHX :meprHKX. 
IlonyqeHo o6o6IUeHHoe npe,ncTaaneHHe ,nnK 
rnaaHoro qneHa aMnnHTy,nhl pacceKHHK 
qaCTH.U npOH3BOllhHOrO CnHHa/25 /, 

Ilpoae,neH aHallH3 ponH CnHHOBhiX 34JdJeK­
TOB B BhiCOK03HepreTHqecKOM ynpyrOM 
pacceKHHH a,npoHoB Ha ManLie yrnhl npH 
CBepXBhiCOKHX 3HeprHKX. IIOKa3aHO, qTO 
Tpe6oBaHHe 0 cnpaae,nnHBOCTH 3HKOHanhHO" 
ro npe,ncTaaneHHK ,nnK aMnnHTy,nhi pacceK­
HHK npHBO,D;HT K 6biCTpOMY BhiMHpaHHIO CnH­
HOBhiX 34xiJeKTOB C pOCTOM 3HeprHH/2G/, 

Ilpe,nnO)KeHa MO,nenh, OCHOBaHHaK Ha 
npe,nnono)KeHHH o HanHqHH y a,npoHa .ueHT­
panLHOH o6naCTH ( B KOTOpOH COCpe,nOToqeHhl 
BaneHTHhie KBapKH),OKpy)KeHHOH "Me30HHOH 
IUy6o:H". Mo,nenh no3BOnKeT KonHqecTBeHHO 
nepe,na Th BCe CBOHCTBa npOTOH- npOTOHHOro 
pacceKHHK npH BhiCOKHX 3HeprHKX BIUHPOKOH 
o6nacTH nepe,naq HMnynLca H npe,ncKa3LIBa­
eT Me,nneHHOe H3MeHeHHe HaKnOHa ,D;HdJpaK· 
.UHOHHoro nHKa a pp- H 1Tp-pacceKHHH, no.n­
Taep)K,neHHoe B He,naBHHX 3KCnepHMeHTaX 
so cl>HAJie. Mo,nenh anepBhie npaBHnhHO 
npe,nCKa3ana nonO)KeHHe ,D;HdJpaK.UHOHHOrO 
MHHHMyMa B 11P ·pacceKHHH npH nepe_naqax 
HMnynhCOB i t i - 3,8.;-4,0 (r3B/c)2 npH 
3HeprHKX E L =200 r3B/27/, 

IlocTpoeHo aHanHTHqecKoe Bhlpa)KeHHe 
,nnK aMnnHTy,nhl ynpyroro pacceKHHK, onH­
ChiBaiOIUee 3KCnepHMeHT.J!_llhHhle ,naHHbie 
no pp·pacceKHHIO npH .Js ~10 r3B BIUHpO· 
Koii o6nacTH nepe.n;aHHhiX HMnynLcoa /28/. 

BhlqHcneHLI nonpaBKH K dJopMdJaKTopy 
nHOHa B O,D;HOneTneBOM npH6llH)KeHHH; nOKa-
3aHO, qTo OHH BenHKH H C,D;BHraiOT o6naCTh 
npHMeHHMOCTH KX.D; .no 3HaqeHHH 
Q2~ 1000 (r3B/c)2 /29/, 

IlonyqeHhl HHTepeCHLie pe3ynLTaThl a 
H3yqeHHH nonKpH3a.UHOHHhiX KBneHHH a KX.D;. 
IloKa3aHo, qTo pacnpocTpaHeHHoe ceiiqac 
MHeHHe o pocTe nonKpH3a.UHH A -qacTH.U 
H aCHMMeTpHH 11° ·Me30HOB, pO)K,neHHhiX 
Ha nonKpH30BaHHOH MHIUeHH, He npOTHBO· 
peqaT KX)J; 1301 • 

Ilpo_noll)KanacL pa6oTa Ha,n pa3BHTHeM 
KX.D; c HapyiUeHHOH .uaeToaoii CHMMeTpHe:H 
H _nenhiMH 3apK,naMH KBapKOB. bhlllO noKa· 
3aHo, qTo a cnyqae ,nayxdJoTOHHhiX npo­
.ueccoa yy -+H+X yy ... jet+ jet TaKaK Teo­
PHK ropa3,no nyqiUe cornacyeTcK c 3Kcne­
PHMeHTOM 1311. 

B HenoKanhHOH MO,nenH KBapKOB BhJqHc­
neHa IUHPHHa pacna,na Tf '-+ Tf rr 11, npoxo­
,D;KI.Uero qepe3 npoMe)KyToqHhlii o (980) -
Me 3 OH ( T} '-+ 0 11-+ 11 11 Tf) B npe,nnOllO)KeHHKX 0 
TOM , qTo o·Me30H KBnKeTCK qeThlpex· 
KBapKOBOH HnH ,D;BYXKBapKOBOH CHCTeMOH. 
Pe3y nLTaT pacqeTa B ,nayxKBapKOBOM cny­
qae cornacyeTCK c ·3KCnepHMeHTOM, a 
8 q eThlpeXKBapKOBOM npeBOCXO,D;HT 3KC· 
nepHMeHT npHMepHO B 50 pa3. 

poae,neHO COnOCTaBneHHe 3KCnepH-
MeHTanhHhiX ,naHHhiX no po)K,neHHIO KyMynK­
THBHhiX qacTH.U C pa3nHqHhiMH MO,D;enKMH. 
CpaaHeHHe roaopHT B nonh3Y KBa3Hpe3o­
HaHc Hoii npHpo,nhl dJnyKTOHOB ( npe,nno)KeHo 
.D;.H . IinoxHH.UeBLIM 25 neT Ha3a,n) . Pe-
3ynL TaThl npe,ncTaaneHLI Ha IUKone no K,nep­

HOH dJH3HKe B 3pHqe (CH.UHllHK) H B )J;y6-
He Ha KOHdJepeH.UHH no dJH3HKe BhiCOKHX 
3HeprHii. 

IlOCTpOeHa MO,D;enh Me30HHhiX B3aHMO· 
,neHCTBHH, COBMeiUaiOIUaK B ce6e KHpanhHhle 
MO,nenH C KBapKOBhiMH neTnKMH, a TaK)Ke 
MO,nenh BeKTOpHOH ,D;OMHHaHTHOCTH. 06e 
MO,nenH paCCMOTpeHbl C TOqKH 3peHHK qe­
Tblp XKBapKOBOrO B3aHMO,D;eHCTBHK. 

Ilpe,nnO)KeHbl HOBble CXeMhl CMeiUHBaHHK 
MaCCHBHhiX HeHTpHHO. )J;eTanhHO paCCMOT • 
peHbl OC.UHllllK.UHH B 3THX CXeMaX CMeiUHBa • 
HHK. 

Ilpe,nno)KeH HOBhiii MeTo,n npoaepK'H CP­
HHBap HaHTHOCTH B OC.UHllllK.UHKX HeHTpHHO. 

MeTo,n Tpe6yeT H3yqeHHK oc.uHnnK.UHH HeiiT­
PHHO B nyqKaX HeiiTpHHO OT pacna,na HeHT­
panbHhiX KaOHOB /32/, 

B paMKax KHpanLHOH SU(4)xSU(4) Teo­
PHH BhlqHcneHbl HenenTOHHhie MO,D;hl pacna­
,D;OB oqapoBaHHhiX Me30HOB H c,nenaHbl npe,n­
CKa3a HHK ,nnK 3KCnepHMeHTa no nporpaMMe 
HeHTp HHHOrO KanopHMeTpa. 

Ilpo,non)Kanach o6pa6oTKa ,naHHhiX coa­
MeCTHoro OHJIH- UE PH- 3KcnepHMeHTa no 
rny60KOHeynpyrOMY pacceKHHIO MIOOHOB Ha 
HyKnoHax. CpaaHeHHe ,naHHhiX 3Toro 3Kc­
nepHM eHTa C BhiBO,D;aMH KBaHTOBOH XpO • 
MO,D;HHaMHKH (KX)J;) npe,ncTaBnKeT oco-
6biH HHTepec B CBK3H C TeM, qTO H3yqaeMaK 
B 3KCnepHMeHTe o6naCTh nepe,naHHhiX HM­
nynhCOB MO)KeT paCCMa TpHBa ThCK KaK 06 • 
naCTh npHMeHHMOCTH ,D;OCTOBepHhiX dJopMyn 
KX.D; c HH3IUHM TBHCTOM, paBHhiM ,nayM. BLI­
nonHeHHhiH c yqeTOM BTOPLIX nonpaaoK no 
"6ery~Ueii" KOHCTaHTe CBK3H XpOMO,D;HHaMH· 
qecKHH aHanH3 noKa3an, qTo 3HaqeHHe 
MaCIUTa6Horo napaMeTpa KX.D; A MO)KeT 
6LITh nopK,nKa 50 M3B.3To 3HaqeHHe cy­

IUeCTBeHHO MeHhiUe TeX, KOTOPhie nony­
<tanHCh H3 3KCnepHMeHTOB, BhinOnHeHHhiX 
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Ha SLAK B o6nacTH yMepeHHbiX nepe~aq 

HMnyJII.Ca 1 33/. 

B CBJI3H c Ba)I(HOCTI.IO yqeTa npe~acHMn­

TOTHqecKHX 34xlleKTOB B 06JiaCTH yMepe HHbiX 

3HaqeHHH KBa~paTa nepe~aHHOrO HMn yJII.Ca 

pa3BHT annapa T BblqHCJieHHJI CTpyKTy pHhiX 

liJYHKUHH a~pOHOB Ha OCHOBe 3HaqeHHH KBa-

3HnOTeHUHaJII.HbiX BOJIHOBbiX liJYHKUHH , OnH­

CbiBaiO!IUIX peJIHTHBHCTCKOe ~BH)I(eHHe KBap­

KOB BHYTPH a~pOHOB/34/, 
BnepBble Hai~eHbl peweHHH KBa3Hn oTeH­

UHaJII.Horo ypaBHeHHJI lloryHoBa-TaBxe­

JIH~3e KaK B HMnyJII.CHOM, TaK H B p e JIJITH­

BHCTCKOM KOHiiJHrypaUHOHHOM npe~CTaBJie­

HHJIX ~JIJI B3aHMO~eHCTBHJI, JIBJIJIIOIUerOCJI 

o6o6meHHeM KYJIOHOBCKoro noTeHuHana ' 351. 

Ha ocHoBe penJITHBHCTCKoro a HaJIH3a 

MeTo~a BKii nonyqeHbl cneKTp:bi Mac e p , 

cp , t/1 H Y- Me30HOB, a TaK)I(e p e JIJITH-

BHCTCKHe liJopMyJibl ~JIJI BblqHCJieHHJI W HPHH 

pacna~oB /36/, 

IIOJiyqeHhl HOBble pe3yJII.TaTbl B H CCJie­

~OBaHHJIX npouecCOB MHO)I(eCTBeHHOrO pO)I(­

~eHHJ!: npH BbiCOKHX 3HeprHJIX B p a MKaX 

MHOrOKOMnOHeHTHOrO no~XO~a. )J;aHhl npe~­

CKa3aHHJI 0 3aBHCHMOCTH xapaKTep HCTHK 

ynpyrHx H HeynpyrHx npoueccoB OT K BaHTo­

BbiX qHceJI CTaJIKHBaiOIUHXCJI qacTHU / 371 • 
ITOCTpOeHa MO~eJih MHO)I(eCTBe HHOrO 

pO)I(~eHHJI B pa3JIHqHI.IX 3JieMeHTapHhiX npo­

ueccax npH BbiCOKHX 3HeprHJIX. B e e oc­

HOBe - npe~nOJIO)I(eHHe 0 peaJIH3aUHH ~HHa­

MHqecKOrO MeXaHH3Ma y~ep)l(aHHJI U B eTa H 

TepMb~HHaMHqeCKHH no~XO~ K OnHCaHHIO 

CHJihHOB036y)l(~eHHOH KBapK-rJIIOOHHOH 

nna3Mbl. IIpe~BapHTeJII.Hble ~aHHI.Ie n o MHo­

)l(eCTBeHHOCTH B p p- COy~apeHHJIX n p H ,js = 
= 540 M3B, nonyqeHHI.Ie B ~EPHe, c orna­

cyiDTCJI C npe~CKa3aHHJIMH MO~eJIH /38 /, 

TEOPHJI A TOMHOrO .H,LJ;P A 

H .H,D;EPHhiX PEAK~Hii 

Ha OCHOBe KBa3HqacTHqHo-4JoH OHHOH 

MO~enH JI~pa nonyqeHI.I HOBble pe3yJII.TaTbl, 

n03BOJIJIIOIUHe OnHCaTI. WHPOKHH KJiaC C liJH3H­

qecKHX JIBJieHHH, CBJI3aHHbiX C H3MeH eHHeM 

H3ocnHHa. Pa3pa6oTaH 4JopMaJIH3.M Mo~enH 
~JIJI OnHCaHHJI rHraHTCKHX pe30HaHCOB C H30-

CnHHOM T> . PaccqHTaHo H3ocnHHOBoe pac­

menneHHe ~Hnoni.Horo rHraHTCKoro pe3o­

HaHca B pJI~e cliJepHqecKHX JI)l;ep. 0THo weHHe 

ceqeHHH B036y~eHHJI ~BYX BeTBeH pe 3 0HaH­

ca, OTJIHqaiOIUHXCJI no H30CnHHY, nonyq eHHOe 

~nJI 88 Sr , 90 Zc , 92 
Mo , cornacyeTCJI c 3KC­

nepHMeHTaJII.HhiMH ~aHHbiMH / 39/, 
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Hccne~oBaHHJI no BbiJICHeHHIDponH npHH­

UHna IIaynH ~JIJI onHcaHHJI CTPYKTYPJ.I cJio)I(­

HbiX JI~ep noKa3aJIH Ba)I(HOCTh ero yqeTa 

~JIJI nOHHMaHHJI npHpO~bl ~BYXIiJOHOHHhiX CO­

CTOJIHHH B qeTHo-qeTHbiX H BH6paUHOHHhiX 

COCTOJIHHH B HeqeTHbiX Jl~pax /40/, 

H3yqanac1> liJparMeHTaUHJI npocTJ.Ix KoH­

IiJHrypauHi B cliJepHqecKHX JI~pax, qTo CBJI-

3aHo C HHTeHCHBHbiM 3KCnepHMeHTaJII.HhiM 

H3yqeHHeM 3TOrO JIBJieHHJI B HayqHbiX UeHT­

pax pa3nHqHbiX cTpaH. Y~anoci., B qacTHo­

CTH, 06oJICHHTh 06Hapy)l(eHHhle B ceqeHHH 

liJoTonornomeHHJI Ha 206,208pb no~cTpyK­

TYP~>I, KOTOpble o6ycnoBJieHbl liJparMeHTauH­

ei O~HOiiJOHOHHbiX COCTOJIHHH /4l/, IIOKa3aH 

CJIO)I(HbiH xapaKTep liJparMeHTaUHH ~Byx­
KBa3HqaCTHqHbiX COCTOJIHHH B cliJepHqecKHX 

Jl~pax, CBJI3aHHLIH C B3aHMO~eHCTBHeM Me)l(­

~y KBa3HqacTHUaMH, a TaK)I(e B3aHMO~eHCT­

BHeM KBa3HqacTHU c liJoHoHaMH. Pe3yJII.TaTJ.I 

pacqeTOB cneKTpOCKOnHqeCKHX liJaKTOpOB 

no~TBep)l(~aiOTCJI 3KCnepHMeHTaJII.HhiMH 

~aHHbiMH no peaKUHJIM nepe~aqH HyKno­
HoB1421. 

H3yqaJIHCh CBOHCTBa HeiTpOHHbiX pe-

30HaHCOB B paMKaX KBa3HqaCTHqHo-HeHT­

pOHHhiX pe30HaHCOB B KBa3HqaCTHqHo-4Jo­

HOHHOH MO~enH JI~pa. PaccqHTaHbl pa~Ha­

UHOHHI.Ie CHJIOBble liJyHKUHH ~JI napuHaJII.HhiX 

nepexo~oB B pJI~e cliJepHqecKHx H ~eliJopMH­
poBaHHbiX Jl~ep, npOaHaJIH3HpOBaHa pOJih 

CJIO)I(HbiX KOHiiJHrypaUHH H COOTHOWeHHe 

BKJia~a B ceqeHHe OT O~HOqaCTHqHhiX H KOJI­

JieKTHBHbiX nepexo~OB pa3JIHqHOH npHpO)l;hl. 

IIonyqeHo KaqecTBeHHO npaBHJII.Hoe onHca­

HHe 3KCnepHMeHTaJII.HbiX ~aHHbiX /43 /, 

KBa3HqacTHqHo-4JoHOHHaJI Mo~enh no-

3BOJIHJia nonyqHTh HHTepeCHble pe3yJII.TaThl 

B onHcaHHH JI~epHI.Ix peaKUHH. BblnonHeH 

pacqeT ~H<WlepeHUHaJII.HbiX ceqeHHH pac­

CeJIHHJI Me~JieHHbiX 3JieKTpOHOB Ha 60JihWHe 

• yrnbl B cliJepHqecKHX JI~pax. IIoKa3aHo 3a­

MeTHOe OCJia6JieHHe BepOJITHOCTH 3JieKTpo­

B036y)l(~eHHJI 1+ ypoBHei no cpaBHeHHID 

c 2- ypoBHJIMH npH yBeJIHqeHHH nep(l~aH­

Horo HMnyn~>ca H MaccoBoro qHcna JI)l;pa, 

qTo o6oJICHJieT TPY)l;HOCTH 3KCnepHMeHTani.­

Horo o6Hapy)l(eHHJI Ml- pe3oHaHca B cpe)l;­

HHX H T Jl)l(eJihiX JI~pax/44/, 
0CHOBHOH TeMOH HCCJie~oBaHHH no Teo­

pHH KOJIJieKTHBHOrO ~BH?KeHHJI B a TOMHhiX 

JI~pax JIBHnoci. H3yqeHHe CTPYKTYPLI JI~ep B 

COCTOJIHHJIX C 60JihWHM yrJIOBbiM MOMeHTOM. 

JibiJIH npoBe~eHbl pacqeTbl liJopMhl BpamaiD­

IUHXCJI Jl~ep npH pa3JIHqHbiX yrJIOBhiX MO­

MeHTaX H 3HeprHJIX B036y~eHHJI, n03BO­

JIHBWHe npoBeCTH KOJIHqeCTBeHHbiH aHaJIH3 

cneKTpa y- nyqei, H3nyqaeMbiX npo)l;yKTaMH 



CJIHJIHHJI TJI)f(eJILIX HOHOB C Jl~paMH 145/ 

Hap11~y c pa3BHTHeM MHKpocKonH'IecKoii: 

TeopHH CTPYKTYPLI 6LicTpoBpa~aro~xcJI 
Jl~ep npoBe~eHa pa3pa6oTKa llleHo-

MeHOJIOrH'IeCKHX MO~eJieH, n03BOJIJIID~X 

BLIJICHHTb Ka'leCTBeHHLie H3MeHeHHJI B 

cneKTpe KOJIJieKTHBHLIX B036y~eHHH Jl~ep, 
CB.K3aHHLie C Jl~epHLIM Bpai.UeHHeM / 46,47/ . 

Halla To H3y'leHHe 3JieKTpoMarHHTHLIX nepe­

XO~OB H3 "BLICTpOeHHLIX" COCTOJIHHH, T .e. 

TaKHX COCTOJIHHH, B KOTOpLIX BHyTpeHHHH 

yrJIOBOH MOMeHT, CBJI3aHHLIH C OT~eJibHbiMH 

CTeneHJIMH CB060~LI, OpHeHTHpyeTC.K B~OJib 

yrJIOBOrO MOMeHTa KOJIJieKTHBHOrO Bpai.Ue­

HHJI ocToBa. Ha npHMepe Et-nepexo~oB H3 

OKTynOJibHLIX nOJIOC B COCTOJIHHJI OCHOBHOH 

nOJIOCLI noKa3aHO, 'ITO npH 60JibillHX yrJIOBLIX 

MOMeHTaX B03MO)f(Ha ce.JieKTHBHOCTb nepe- • 

XO~OB no OTHOilleHHID K H3MeHeHHIOyrJIOBOrO 

MOMeHTa 11~pa B nepexo~e 147 I. 
Hccne~oBaHLI CHJIOBLie lilYHKU:HH 3apJI­

~oao- 06MeHHLIX B036y)f(~eHHH Jl~ep B TeOpHH 

KOHe'IHLIX lilepMH-CHCTeM, B TOM 'IHCJie H3y­

'leHLI xapaKTepucTHKH H3o6apaHanoroBoro 

H CnHH-MYJibTHnOJibHOrO pe30HaHCOB, He­

~aBHO 06Hapy)f(eHHbiX B (p,n) -peaKIJ;HJIX/4S/, 

H3y'leHo BJIHJIHHe HeaKcHaJILHOii:~elllop­
Man;HH Ha 6apbepLI ~eJieHHJI TJI)f(eJILIX H 

caepxTJI)f(eJILIX Jl~ep. lloKa3aHo pac'leTaMH 

no MeTo~y CTpyTHHCKoro HaJIH'IHe MHHH­

MYMOB B noBepXHOCTH 3HeprHH, COOTBeTCT­

BYIOIIJ;HX HeaKCHaJibHOH lilopMe cpe~Hero nOJIJI 

Jl~pa. 

llpOBO~HJIOCb HCCJie~OBaHHe MeXaHH3Ma 

HCnyCKaHHJI 6biCTpLIX HeHTpOHOB npH CTOJIK­

HOBeHHH 11~ep. B npe~noJIO)f(eHHH o6 o6pa3o­

BaHHH B Jl~pe OTHOCHTeJibHO He60JibillOH 06-

JiaCTH, B KOTOpOH KOHIJ;eHTpHpyiOTCJI 3HeprHJI 

B036y~eHHJI H nepe~aHHbiH HMnyJibC, pac­

C'IHTaH cneKTp HeHTpOHOB B peaKIJ;HH 

H 22 Ne + 181Ta. 

,[(OCTHrHyTO Ka'leCTBeHHOe COrJiaCHe C 

3KCnepHMeHTaJibHbiMH ~aHHLIMH. llpe~npH­

HHTa nonLITKa MHKpOCKOnH'IeCKOrO 060CHO­

BaHHH MO~eJIH "HarpeTOrO HCTO'IHHKa". 

lloJiy'leHLI H HCCJie~OBaHLI ypaBHeHH.K, 

OnHCbiBaiOIIJ;He B rH~pO~HHaMH'IeCKOM no~­

XO~e KOJie6aHHH nJIOTHOCTH B H~epHOH CH­

CTeMe CJIO)f(HOH lllopMLI. B rapMOHH'IeCKOM 

npH6JIH)f(eHHH Haii:~eHO aHaJIHTH'IeCKOe peme­

HHe 3a~a'IH 0 KOJie6aTeJibHLIX B036y~eHHJIX 

B CHMMeTpH'IHOH ~BOHHOH H~epHOH CHCTeMe. 

B MHKpOCKOnH'IeCKOH MO~eJIH H~pa B 

npe~OOJIO)f(eHHH 06 O~HO'IaCTH'IHOM Me­

XaHH3Me ~HCCHOaiJ;HH DOJiy'leHLI H HCCJie~o­

BaHLI ypaBHeHHH, ODHCbiBaiOIIJ;He npon;ecc 

nepe~a'IH KHHeTH'IeCKOH 3HeprHH Ha BHyT­

peHHee B036y)f(~eHHe. Hccne~oBaHHe BLinon­

HeHo B npe~nOJIO)f(eHHH, 'ITO BpeM.K peJiaKCa­

IJ;HH H BpeMH "c6poca" KHHeTH'IeCKOH 3Hep­

rHH c paBHHMLI DO BeJIH'IHHe. lloJiy'leHHLie 

pe3yJIL TaTLI noKa3LIBaiOT, 'ITO TaKOH no~XO~ 

003BOJIHeT HHTepnpeTHpOBaTb OCHOBHLie 3a­

KOHOMepHOCTH npon;ecca rny60KOHeyn­

pyroro CTOJ,IKHOBeHHJI. O~HaKo 6e3 y'leTa 

OCT a T O'IHLIX ·' CHJI He y~aeTCH 06'bHCHHTb 

60JibmyiO BeJIH'IHHY DOTepb KHHeTH'IeCKOH 

3HeprHH. 

llpoBe~eHO HCCJie~OBaHHe 3aBHCHMOCTH 

DOJIHpH 3aiJ;HH JierKOrO lilparMeHTa OT Q- pe­

aKn;HH B npon;eccax c Jl~poM 12B B Ka'lecT­

Be HaneTaro~ero HOHa. PaccMoTpeHHe npo­

Be~eHo Ha OCHOBe KJiaCCH'IeCKOH MO~eJIH, 

Y'IHTLIBa.ro~eH: cTaTHCTH'IeCKHe lllnyKTyan;HH. 

P a 3pa6oTaH MeTo~ yqeTa BHyTpeHHHX 

B036y)f(~eHHH, B03HHKaro~x B npon;ecce 

CTOJIKH OBeHHH CJIO)f(HLIX CHCTeM. llOKa3aHO, 

'ITO y q eT TaKHX KOJIJieKTHBHLIX B036y~eHHH 

npHBO~HT K ypaBHeHHID Illpe~HHrepa C nepe­

HOPMHpoBaHHLIM Jl~epHLIM noTeHn;HaJioM. 

llo cTpoeHLI HOBbie noTeHn;HaJILI, ~o­

nycKaro~e TO'IHOe pemeHHe ypaBHeHHH 

Illpe~HHrepa npH lilHKCHpOBaHHLIX 3Ha'leHHHX 

3HeprHH E H op6HTaJibHOro MOMeHTa e ~H 
CHJI K OHe'IHOrO pa~Hyca ~eHCTBHH. ,[(aHO 

o6o6I.UeHHe npeo6pa3oBaHHH KpaMa- Kpeii:Ha 

( C e = KOHCT. ) Ha CJiy'laH E = K-6HCT. 

llo Jiy'leHLI peJIHTHBHCTCKHe ypaBHeHHH 

~JIH 3a~a'IH ~BYX TeJI, KOTOpLie B crryqae, 

KOr~a O~Ha 'laCTHIJ;a npo6HaH, OnHCbiBaiOT 

BCe 3 <}l4leKTLI, THnH'IHbie ~JIH 06I.UeH TeOpHH 

OTHOCHTeJibHOCTH/49~ 
B MeTo~e CHJibHOH CBH3H KaHaJIOB HCCJie­

~OBaJICH MeXaHH3M B3aHMO~eHCTBHH TT- Me-

30HOB c 3Heprueii: 180 M3B c poTan;HOHHLIMH 

B036y)f(~eliHHMH H~pa. lloKa3aHO, 'ITO npOTH­

BOpe'IH e no HeynpyroMy pacceHHHIO npoTo­

HOB H TT -Me30HOB, OTMe'leHHOe BJIHTepaTy­

pe, Ka)f(y~eecH. llpu nocne~oBaTeJILHOM pe­

meHHH ypaBHeHHH MHOrOKpaTHOrO pacceHHHH 

(Tuna ypaBHeHHH BaTCOHa) ~JI peaKn;HH 

11 - H~po y~aeTcH cornacoBaHHLIM cnoco6oM 

06'bHCHHTb KaK (e,e '), TaK H (11, 11 ') ~aH-
Hble ~JIH pacceHHHH Ha Jl~pe 24Mg. 

B LinonHeHa pa6oTa no HaXO)f(~eHHIO ~JIHH 

H 06'be MOB pacceHHHH 17- Me30HOB Ha 60Jib­

illOH COBOKYDHOCTH H~ep. 3Ta HHiilOpMaiJ;HH 

HCDOJib 3yeTCH ~JIH BLI6opa peaJIHCTH'IeCKOH 

lilopMLI DHOH-HYKJIOHHOrO noTeHIJ;HaJia, ~eii:­

CTBYIO~ero B P- COCTOHHHH. Ha OCHOBe 

npH6JIH)f(eHHLIX ypaBHeHHH ~JIH 3a~a'IH He­

CKOJibK HX . TeJI, DOJiy'leHHbiX paHee, HaH~eHLI 

~JIHHLI pacceHHHH H cneKTpbi CHCTeM: A+ ~e. 
n+ 3 He , pd, dTIL-1601• 
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Ucnonh30BaHHe KHpani.HO- CHMMeTpH'I­
HOrO narpaH~HaHa B 3aAa'laX RAepHOH ~H-
3HKH n03BOnHnO nony'IHTh npaBHnhHOe BDI­
pa~eHHe Ans onepaTopa H30BeKTopaoro M e-
30HHoro 06MeHHOrO TOKa, 'ITO AaeT B03MO~­
HOCTh nOAOHTH K peweHHIO npo6neMDI, CBS-

3aHHOH C HHTepnpeTaUHeH nepeXOAOB C H3-
MeHeHHeM 'leTHOCTH 0+ ~ Q- B SAp ax 
18o - 16 N , KoTopas o Te'leaae psAa neT ae 
nOAAaoanaci. peweaaro. ITpoBeAeHDI accn e­
AOoaaas napuaani.HDIX nepexoAOB onerKHX 
SApax, o6ycnooneHHDIX cna6DJM B3aHMOAeH­
CTBHeM. lloKa3aHO, 'ITO B cneKTpe BhlCOK0-
3HepreTH'IeCKHX ~OTOHOB H3 peaKUHH 
(IJ.-, yv IJ.) CyiUeCTByeT o6naCTh, BeCI.Ma 
'IYBCTBHTeni.HaS K oenH'IHHe MaCChi MIOOHHO­
ro HeHTpHHO 1511. 

B paMKax 3Bonrouaoaaoro no KOHCTaHTe 
CBS3H MeTOAa nocTpoeaa yaaTapaas aMnn a­
TYAa naoa- RAepaoro B3aHMOAeHCTBHS c y q e­
TOM TaK Ha3DIBaeMDIX 3~eKTOB BTOporo 
nopsAKa. Ycnewaoe onacaaae aa 3TOH 
OCHOBe COOTBeTCTBYIOIUHX 3KCnepHMeHTOB 
n03BOnHnO 3aKniO'IHTh, 'ITO 3~eKT YHHTapa-
3aUHH npHBOAHT K yMeHI.weaaro pona KaHana 
nornoweaas naoaa o SAepaoM oewecToe, 
KOTopwi paaee nepeoueaaoancs npa acnon i.-
3ooaaaa 6onee rpy6wx noAXOAOB. 

B paMKax pa3BHToro B nTc~» KHHeTH'Ie­
CKOrO nOAXOAa BhlnOnHeH aaanH3 3KCnep a· 
MeHTOB RB3 no B3aHMOAeHCTBHIO penSTH­
BHCTCKHX ani.~a-'laCTHU H HOHOB yrnepOAa 
C SApa~H. lloKa3aHO, 'ITO AaHHDIH nOAXOA 
ycnewao oocnpoa3BOAHT TaKae o6IUHe x a­
paKTepacTHKH SApO-SAepaoro B3aHMO­
AeHCTBHs,KaK pacnpeAeneaae no MHo~ecT­

oeHHOCTH BTOPH'IHhiX 'laC'fHU, HX yrnOBDie, 
3HepreTH'IeCKHe H 6I.ICTpOTHDie pacnpeAen e­
HHS, KOppenSUHH H T .n. B TO ~e BpeMS 06Ha­
py~~HHDie pacxo)I()J.eaas Teopaa a 3Kcnepa­
MeaTa B o6naCTH 60nhWHX 3Ha'leHHH non e­
pe11aoro HMnyni.ca ana KyMynsTHBHoro 
'IHcna po~Aeaaoi 'laCTHUDI yKa3DIBaiOT aa 
B03MO~HDie nposoneHHS cneUH~H'IeCKHX 
KOnneKTHBHDIX 3~eKTOB, Ha,IJ,e~aag HAeHTH· 
~HKaUHS KOTOpDIX SBnseTCS OAHOH H3 Ba~­
HhlX 3aAa'l COBpeMeHHOH SAepHOH ~H3HKH 

BDICOKHX 3Heprai. ITpoaaanH3Hpooaa·w H 
06'DSCHeHI.I TeopeTH'IeCKH 3KCnepHMeHTDI no 
rny60KOHeynpyroMy B3aHMOAeHCTBHJ() HeiiT­
pHHO C SApaMH npH BhiCOKHX 3HeprHSX (AaH­
HDie COBMeCTHhlX HCCneAOBaHHH Cepnyxoo­
.6aTaBHS-TawKeHT a AP.) . ITpa 3TOM Mexa­
HH3M MHO~eCTBeHHOrO pO)I()J.eHHS BTOpH'IHDIX 
aApOHOB Mano 'IYBCTBHTeneH K npapOAe 
B3aHMOAeHCTBHS H onpeAenseTCS B OC­
HOBHOM clJparMeHTaUHeH KBapK-napTOHOB B 
RApe a ax nocneAYIOIUei aApOHH3auaeu. B 
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paMKaX TaKoro nOAXOAa OKa3DIBaeTCS, 'ITO 
~OpMHpooaaae BTOpH'IHhlX Me30HOB B SAep­
HOM BeiUeCTBe Tpe6yeT 6oni.Wero BpeMeHH, 
'leM Ans ~opMapooaaas ayKnoaoo/52/, 

Ha OCHOBe COCTaBHOH KBapKOBOB MOAenH 
nocTpoeaa Teopas rny6oKoaeynpyroro pac­
cesaas AeHTpOHOB npOTOHaMH H SApaMH H 
06'DSCHeHDI COOTBeTCTBYIOLQHe 3KCnepHMeii­
Tani.Hhle AaHHDie rpynnw M.r .MewepsKooa 
(RBTA) no dp -o3aHMOAeHCTBHIO B o6na­
CTH 6oni.WOH nepeAa'IH HMnyni.ca. BDISCHe­
HO, 'ITO B 3THX peaKUHSX OnpeAensiOLQYIO 
ponh HrpaiOT B036y)I()J.eHHS pe30HaHCOBHyK­
noHa, a TaK~e npHCYTCTBHe weCTHKBapKOBOB 
npHMeCH B BOnHOBOH ~YHKUHH naAaiOwero 
AeiTpoaa. Pacc'IHTaH cneKTP wecTHKBapKo­
oou CHCTeMDI H nony'leHO, 'ITO nnOTHOCTh 
COCTOSHHH C KBaHTOBDIMH 'IHCnaMH ABYX­
HyKnOHHOH CHCTeMDI 3Ha'IHTenhHO BDIWe 
Toro, 'ITO nony'lanoci. paaee o ynpoweHHDIX 
MOAensx. 

TEO PUR 
KOH,D;EHCUPOBAHHOrO COCTORHUR 

ITpooeAeHo AeTani.aoe accneAooaaae 
paBHOBeCHDIX H KHHeTH'IeCKHX xapaKTepac­
THK BeLQeCTBa B KOHAeHCHpOBaHHOM COCTOJI­
HHH Ha OCHOBe HCnOnh30BaHHJI WHpOKOrO 
Knacca MOAenhHhlX raMHnhTOHHaHOB AnJI 
CHCTeMDI B3aHMOAeHCTBYIOIUHX 'laCTHU. Cne· 
AYeT OTMeTHTh pe3yni.TaTI.I, nony'leHHDie o 
UHKnax HCCneAOBaHHH CHCTeM C 3neKTpOH· 
~OHOHHDIM B3aHMOAeHCTBHeM. B HHXWHpOKO 
HCnOnh30BanHCh nony'leHHDie HeAaBHO ~yH­
AaMeHTani.Hhle pe3yni.TaTDI aKaAeMHKa 
H.H . .6oronro6ooa H H.H • .6oronro6ooa (Mn.) . 
HccneAooanaci. npo6neMa nony11eaas o6o6-
weaaoro KHHeTH'IecKoro ypaoaeaaJI AnJI 
3neKTpOH-~OHOHHOH CHCTeM:bl B cna60M H 
CH'nhHOM BHeWHeM 3neKTpH'IeCKOM none /53/, 
U3y'lanaci. oonpoci.I, KacaroiUHeCJI noA­
BH~HOCTH nonspoaa, penaKcauaa a napaMeT­
pH'IeCKOrO B3aHMOAeHCTBHJI B TBepADIX Te­
nax, napaMeTpH'IecKoro npeo6pa3oBaHHJI 
nna3MOHOB H ~OHOHOB B nonynpOBOAHHKaX 
COOTBeTCTBeHHO. 3~eKTDI 3neKTpOH­
~OHOHHOrO B3aHMOAeHCTBHS HCCneAOBanHCh 
B MeTannax C Y3KOH 30HOH, B MarHeTHKax, 
rAe Bhl'IHCnJinCJI MarHOHHhlH cneKTp H 3a TY • 
XaHHe MarHOHOB, B COeAHHeHHJIX CO CMeWaH • 
HOB oaneHTHOCTI.IO. B owweoqep'leHHOM Kpy­
re 3aAa'l WHpOKO HCnOnh30BanHCh annpo­
KCHMauaa, pa3BHTDie Ans MOAena Xa66ap­
Aa1541. ITony'leHDI aoowe pe3yni.TaTI.I no 
CBepxnpOBOAHMOCTH aMOp~H:blX MeTan­
noo/55/, llonyqeaaoe onepowe KOHKpeTaoe 



Bhlpa:>Keuue .IVUI MaCchi non.11poua npu HH3-
KHX TeMnepaTypax xopowo cornacyeTcJI c 
3KCnepHMeHTaMH no UHKnOTpOHHOMY pe3o­
HaHCY ,nnJI 6onLworo qucna coe,nuueuuii 1561• 
CTporue pe3ynLTaThl nony'leHhl no cne,n}'IO­
IUeii npo6neMaTHKe: KoppenJIUHOHHhiM ypas­
HeHHJIM, KOppenJIUHOHHhiM cllYHKUBJIM ,nnJI 
KnaCCB'IeCKHX ra30B B TepMO,nBHaMB'IeCKO· 
MY npe,neny ( TeopeMa :Soromo6osa- Pro3-
nJI) . Ha 6a3e MeTo,na annpoKCBMBPYIDIUBX 
raMBnLTOHBaHoB H.H.:Soronro6osa (Mn.) 
YTO'IHeuo nose,neuae socnpBHM'IBBOCTB B 
TepMO,nBHaMB'IeCKOM npe_nene ,nnJI MO,nenB 

Kropu-Beicca; npo,non:>Keuo uccne,nosauue 
cocyiUeCTBOBaHBJI csepxnposo.nJIIUeii B 
CTPYKTypuo- ueycTOB'IBBoii clla3hl /57 I. llep­
cneKTHBHhle uccne,nosaHBJI BhlnonueHhl no 
y'leTy HenHHeBHhiX 3cllclleKTOB B KBa3BO,nHOr 
MepHhiX CHCTeMaX ( MarHeTHKaX, CTpyK· 
Typuo-ueyCTOB'IBBhiX CBCTeMaX, 6enKOBhiX 
MoneKynax, MoneKyne ,D;HKY581 • lloKa-
3aHo, 'ITO B OnTH'IeCKB aHB~30TpOnHhiX KpB­
CTannax npH onpe_neneHHhiX COOTHOWeHBJIX 
Me>K,IJ;y ,nB3neKTpH'IeCKBMB CBOBCTBaMB on­
TH'IeCKH "o,nuopo,nHQii'' cpe,nLI B o,nuoocuoro 
C HenHHeBHhiMH ,nH3neKTpB'IeCKBMB xapaK­
TepBCTHKaMH KpBcTanna ua rpauuue pa3,nena 
B03HBKaeT HenBHeii:HaJIBOnHa (nOBepXHOCT· 
Hhlii nonJipBTOH) • B cnyqae, Kor,na o,nuooc­
HaJJ: nnaCTHHKa noMeiUeHa B OnTB'IeCKB He­
o,nuopo,nuyro cpe,ny, B03HBKaeT HeKoTopaJI 
nepuo_nuqecKaJiueo,nuopo,nuocTL3neKTPB'Ie­
cKoro nonJI ( C'IHTaeTcJI, 'ITO nnocKaJI 3neKT­
poMarHHTHaJI sonua pacnpocTpaHJieTcJI nep­
neu,nuKynJipuo rpauuue pa3,nena) 159 / B 
KBa3HO,nHOMepHhiX CBCTeMaX HanHUO nOJIB• 
neuue "qacTuueno,no6HLIX" B036y>K,IJ;euuii, 
He CnHWKOM BnHJIIOIUBX Ha TepMO,nHHaMHKY 
CHCTeMhl, ecnH TeMnepaTypLI He O'leHL HB3-
KH, HO npHBO,nJIIUHX K HeTpBBBanLHLIM TeMne­
pa TYPHLIM OCOOeHHOCT JIM B xapaKTepHC­
THKax KBa3uynpyroro u ueynpyroro pac­
ceJIHHJI ueii:Tpouos (unu cseTa) . BecLMa 
He06hi'IHhl 3aBHCHMOCTH COOTBeTCTBYIOIUBX 
HHTeHCHBHOCTeii H OT BHeWHBX B0.3,neii:CTBHB 
( MarHBTHoro nonJI, uanpuMep) /SO/ · . 

AKTHBHO BenHCL pa60Thl, CBJI3aHHhle C 
3KCnepHMeHTaJILHhiMH B03MO:>KHOCT JIMH Jia-
6opaTopuii OHJIH. B qacTHOCTH, o6'LJicueuo 
H3MeHeHHe WHpHHhl JIBHHB MarHBTHLIX B03-
6y)l(_neuuii npu clla3osoM nepexo,ne B coe,nu­
HeHHJIX c Ky6u'leCKoii cllaJoii Jlaseca (Pr AI 2 , 
Pr Ni2 ) . Ha ocuose TeopeTBKO- rpynno­
soro auaJIH3a npe,nno:>Keua Mo,nenL .necllopMa­
UHH peweTKH u MarHBTHoii CTPYKTYPhl UO 2 . 
3Ta MO,neJIL XOpOWO OnHCLIBaeT HeBTpOHO­
rpacllu'lecKue ,naHHhle. B CBJI3B c 3Kcnepu-

MeHTaMB JIHtt> no pacceJIHBIO BeBTpOHOB 
nosepxuocTLIO npose,neHhl uccne,nosaHBJI 
pOJIH Bo,nopo,na BHarpeBaHBBYXH /Sl/, llo­
Ka38HO, 'ITO 3KCnepBMeHTaJILHO Ha6Jiro,nae­
Mhle auoMaJIHH speMeHB xpaHeHHJI YXH 
BnOJIHe MOryT 6hiTL 06'LJICHeHhl pa3yMHLIMB 
KOHUeHTpaUHJIMH a_ncop6BpOBaHHOrO BO,nO­
po,na . llpe,nno:>Keua TaK:>Ke npocTaJI TeopBJI 
ynpy roro pacceJIHBJI Tennoshlx ueii:Tpouos 
noBepXHOCTLIO npH HaJIB'IBB Ha HeH B3aBMO­
,neic TBYIDII:UIX npuMeceii. H3 uee, B qacT­
HOCTB, CJie,nyeT, 'ITO 3KCnepBMeHThl no ynpy­
rOMY KOrepeHTHOMy pacceJIHHIO n03BOJIJIT 
BhiJIBBTL OCOOeHHOCTB 3cllclleKTOB KOppeJIJIUHB 
Me:>K,ny npuMeCJIMB, a ynpyroe HeKorepeHT­
HOe pacceJIHBe ,naCT BHcllOpMaUBIO 0 clla30BOM 
nepexo,ne B a,ncop6aTe. B auuJoTponuoii 

MO,nenB reii:3eH6epra Ha OCHOBe pe3yJILTa­
TOB, KaCaiOIUBXCJI 3Ht:prBH ,nByXMarHOHHOrO 
CBJI3aHHOrO COCTOJIHBJI, npose~eH pac'leT 
CTpyKTypuoro cllaKTopa S(q,w) npB T=O 
B cna6oM nonepe'IHOM none. llpoauanuJu­
posaua B03MO:>KHOCTL Ha6JIIO,neHBJI COOTBeT­
CTBYIOIUBX nHKOB B cneKTpe Heynpyroro 
pacceJIHHJI HeHTpOHOB (BJIB OnTB'IeCKOrO 
norJIOIUeHBJI). llOKa3aHO, 'ITO B MaKpOCKO· 
nH'IeCKOM onucaHBB yKa3aHHOB MO,neJIH cnu­
HOBLIM KOMnJieKCaM COOTBeTCTBYIOT COJIH· 
TOHHhle peWeHHJI ypaBHeHHB ,nBH:>KeHHJI /S2/, 
B CBJI3B c 3KcnepuMeHTaMH JIB3 no Kauanu­
posauuro npose,neu pac'leT xapaKTepucTBK 
H3Jiy'leHHJI n03HTPOHOB C 3HeprHJIMB 10 r3B 
npH nJIOCKOCTHOM KaHaJIHpOBaHHH B KpH­
CTaJIJiaX TBna AB ( KBr , KI, KCl) H npe,n­
CKa3aHhl MaKCHMYMLI H3Jiy'leHHJI Ha Tpex 
qacToTax/63/, Hccne,nosaHhl oco6euuocTB 
llOBe,neHHJI 6JIOXOBCKBX 3JieKTpOHOB BO BRew-

HeM 3JieKTpB'IeCKOM none 1641 H npoBe,neHLI 
YTO'IHeHBJI TeOpHH KpBCTaJIJIB'IeCKOrO llOJIJI 
B MeTaJinB'IeCKHX COe,nBHeHHJIX. lloKa3aHO, 
'ITO CyJ:UeCTBeHHLIM MOMeHTOM npu nocTpOe­
HHH r aMBJILTOHHaHa JIBJIJieTCJI 3HaHHe CTpyK­
TypLI KpHCTaJIJia H xapaKTepa CBJI B3aHMO· 
,neiicTBHJI /S5/, B&~6op raMBJILTOHBaua Kpu­
cTaJIJIB'IecKoro noJIJI cyiUeCTBeH ,nJIJI BHTep­
npeTauuu 3KcnepuMeHTOB, nposo,nBMhiX B 
JIHtt>. ,lJ;oKa3aHO CyiUeCTBOBaHHe clla30BhiX 
n~pexo,nos ,nnJI noJIBMepoB, a,ncop6uposau-

HhiX Ha nosepXHOCTH /66(u ,nJIJI MO,neJIB ,nHMe­
pos, pacnonaraiDIUBXCJI ua CBJI3JIX ,neKopupo­
BaHHOB peweTKB TBna aJIMa3HOH. llapaMeT­
pOM nopJI,nKa 3,neCL JIBnJieTCJI "rH6KOCTL" 
(pa3HBUa Me>K,IJ;y 'IHCJIOM npJIMOJIBHeHHhiX 
y'laCTKOB H 'IHCJIOM B3rB60B). ,lJ;oKa3aHO OT· 
CYTCTBHe JIHHHB pa3_nena clla3 B H30TpOllHOM 
cllepp oMarueTHKe, OllHCLIBaeMOM B3aBMO· 
,neiicTBHeM Kaua /67/, 
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Y CHllH.II :KonneKTHBa Jla6opa TOpHH BLICO­
xux 3Hepruil 6LinH HanpaaJieHLI Ha npoae.D.e­
HHe HayqHLJX HCCne)l.OBaHHH B aKTyanLHLIX 
o6naCT.IIX ciJH3HKH 3lleMeHTapHLIX qaCTHU H 
pen.HTHBHCTCKOH .H)l.epHOH ciJH3HJCH. IlpH H3y­
qeHHH npon;eccoa MHo~ecTBeHHoro o6pa3o­
BaHH.H qaCTHU npoaepeHLI cne)l.CTBH.II, BLI­
TeKaiOUUie H3 KBapKOBLIX MO)l.eneil, npoae­
)l.eHLI ycneiiiHLie nOHCKH oqapOBaHHLIX 
qacTHU. Ilpo)l.on~eHo H3yqeHHe npon;eccoa 
xyMyn.aTHBHoro o6pa3oBaHH.H o6LJqHLIX H 
CTpaHHLIX qaCTHU H pe30HaHCOB npH 6onL­
IIIOM Ha6ope qacTHI.J;-CHap.H)l.OB H .H)l.ep­
MHIIIeHeH. 

YqeHLie na6opa TOPHH npoBO.D.HnH uccne­
)l.OBaHH.II Ha OCHOBe MaTepHallOB, nonyqeHHLIX 
Ha ciJH3HqecKHX ycTaHOBKaX, o6nyqeHHLIX B 
nyqxax CHHxpociJa3oTpoHa, cepnyxoacxoro 

ycxopHTen.a, 
UEPHa. 

Ha 400- r 3 B YCKOPHTene 

IlpoBe)l.eHLI MeTO)l.HqecKHe pa3pa60TKH 
B o6na CTH 3neKTpOHHKH, )l.eTeKTOpOB H KpHO­
reHHKH )l.ll.ll o6ecneqeHH.II ciJH3HqecKHX 3KC· 
nepHMeHTOB. 

Y c oaepiiieHCTBOBaH p.a.D. y3noa CHHxpo­
clJa3oTpoHa, npopa6aTLIBanHCL BOnpOCLI 
xpuoreHHoro o6ecneqeHH.H YHK, .D.OCTHrHy­
TLI y c neXH B HCClle)l.OBaHHH CBepxnpOBO)l..H• 
LQHX MarHHTOB C ~ene3HLIM cep)l.eqHHKOM no 
npoeKTY HyxnoTpoHa. 

B 1981 ro)l.y 3aperHcTpHpoaaHLI 2 Hayq-
HLIX TKpLITH.II COTPY.D.HHKOB na6opaTOpHH. 

)J;e.aTenLHOCTL na6opa TOpHH OCyi.QeCT­
Bn.anac L. B ycnOBH.IIX IIIHpOKOrO Me~)l.yHapO)l.­
Horo COTPY.D.HHqecTaa. 

HAYqHQ-HCCllE~OBATEllbCKHEPABOThl 

MEXAHH3M POX,IJ;EHH.H 
H PACIIA,IJ;A qACTHU 
H PE30HAHCOB. 
IIOHCK HOBhiX qACTHU 

1. Ha CHHMKax C )l.BYXMeTpOBOH ~H)l.KO· 
BO)l.OpO)l.HOH KaMepLI "JIIO)l.MHna", o6nyqeH­
HOB nyqxoM aHTHnpoTOHOB c HMnynLCOM 
22,4 r3B/c Ha cepnyXOBCKOM YCKOpHTene, 
H3yqeHLI xapaxTepHCTHKH o6pa3oBaHH.H p0 

-

Me30HOB. B qeTLipexnyqeaLIX aHHHrun.a­
UHOHHLIX p p ·a3aHMO)l.eHCTBH.IIX 06Hapy~eHa 
3HaqHTenLHa.H BLICTpOeHHOCTL CnHHa P

0
-

Me3oHa. BenuquHa 3neMeHTa Poo cnHHOBOH 
MaTpHI.J;LI nnOTHOCTH )l.ll.ll p0 ·Me30Ha paBHa 
0,61±0,06, T .e. CnHH p 0 ·Me30Ha OpHeHTH­
poBaH npeHMyi.QeCTBeHHO B DllOCKOCTH pe­
aKI.J;HH (puc. 1 ). AHanH3 noxa3an, qTo 
3TOT 3clJciJeKT CB.H3aH C aHHHrHn.HI.J;HOHHLIMH 
npon;eccaMH H, B03MO~HO, .HBn.HeTC.II pe3ynL­
TaTOM non.HpH3ai.J;HH KBapKOB H aHTHKBapKOB 
Ha CTa)l.HH nepe)l. HX COe)l.HHeHHeM B Me-
30HLI /1/. 

2. YToqHeHLI oco6eHHOCTH o6pa3oBaHH.H 
y3Koro pe3oHaHca A~ c pacna.D.OM Ha 
p Ks 17 + 17- , o6Hapy~eHHoro c noMOLQLIO 
ycTaHOBKH BHC- 2 B nyqxe HeiiTpOHOB cep­
nyxoacxoro ycxopHTen.a Ha yrnepo.D.HOH MH­
IIIeHH (puc. 2). Ha OCHOBe o6pa60TKH 
5,3 MnH. co6LITHH Haii.D.eHa Macca A~6a­
pHoHa M = 2259±3 M 3 B c IIIHPHHOH r = 

= 15 M 3B. ,IJ;n.a on;eHKH aenuqHHLI ceqeHH.a 
po~.D.eHH.H Ac nonyqeHo /211 

a(A+c) x BR(A~ -+P Kg17+ 17-) = (17 10) MK6/HyKn. . 
3. BonLIIIOH 06'LeM HCCne)l.OBaHHH BLJ· 

nonHeH no H3yqeHHIO OC06eHHOCTeH MHO­
:lKeCTBeHHOrO o6pa30BaHH.II qacTHU B rr=p -
B3aHMO)l.eHCTBH.IIX npH HMnynLCe 40 r3B/c 
C nOMOLQLIO )l.BYXMeTpOBOH nponaHOBOH Ka­
MepLI. 

06Hapy~eHO, qTo B 17-p-a3aHMO)l.eHCT· 
au.ax x opoiiio npo.aan.aroTc.a qepTLI CTpyiiHoro 
DOBe)l.eHH.II a)l.pOHOB,aHanorHqHo H3BeCTHOMY 
cTpyiiHoMy noae)l.eHHIO qacTHU Be+ e- -a3au­
MO.D.eilc TBH.HX npH 6nH3KOH 3HeprHH B 
c.n;.u. 131. 

IlpH aHanH3e MaCC TO)I()l.eCTBeHHLIX DHO· 
HOB 06Hapy~eH 3ciJciJeKT HHTepciJepeHI.J;HH B 
o6naCTH Mace M( 17±17±) < 0,4 r3B. 34xl>eKT 
CHllLHee npO.HBn.HeTC.II B TT-17- ·CHCTeMe, qeM 
B 17+ 17+ - CHCTeMe. HaH)l.eHa HHTepclJepeHI.J;H.II 
B CHCTeMaX Me30HOB ( 17-tr-17-) HllH(17+ 17+17+), 

KOTOpyiO He y)l.aeTC.II 06'L.HCHHTL TOllLKO 
)l.BYXMe 30HHLIMH KOppen.HI.J;H.IIMH. )J;n.a CHCTeM 
HeTO)I()l.eCTBeHHLIX Me30HOB nO)l.06HLie KOp­
pen.HI.J;HH He Ha6nro)l.aiOTC.a 141. 

0Ka 3anOCL, qTo 50-60o/o llH)l.HPYIOUUIX 
qacTHU (npH x = Pu* /P*> 0,4) c 3ap.a,D;oM, 
npo:,rHBOnonO:lKHLIM 3ap.H)l.y HaneTaiOI.Qero 
nHoHa, o6pa3yiOTCH nyTeM pacna,D;a p0

-, f -
H g -pe 30HaHCOB. )J;n.a llH.D.HPYIOUUIX qaCTHU 
O)l.HOrO 3apx,D;a C HaneTaiOLQHM nHOHOM 
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Puc. 1. YrnoBble pacnpe.neneHHJI "+- ·MelOHOB o T pac­

na.na p0 
·MelOHOB B aHHHrHJIJIIlHOHHbiX C06biTHJI X p p • 

BlaHMO,neiCTBHH. 

TOJILKO B 15- 200/o C06LITHH HX HCTOl.JHHKOM 

JIBJIJIIOTCJI pe 30HaHCLI. C yBeJIHl.JeHHeM n epe­

MeHHOH X .D:OJIJI JIH.D:HPYIOliUIX nHOHOB OT 

pacna.na pe3onancoB To:>Ke B03pacTaeT 151 . 
T~aTeJILHLIH anaJIH3 pe3yJILTaTOB no 

HHTep~epeHUHH BTOpH'IHhlX OTPHUaTeJILHhlX 

nHOHOB noKa3aJI, 'ITO .D:JI.9: npOCTpaHCTBeHHO­

BpeMeHHOrO OnHCaHH.9: HCTOl.JHHKOB po:>K,neHHJI 

nHOHOB B C.U.H. He06XO.D:HMO BBeCTH ,nBa 

xapaKTepHLIX pa3Mepa: r 1 ::!: .3 <I>M H r 2 = l <I>M. 

lioJILWHB pa3Mep ( 3 <I>M) HHTepnpe Tupy­

eTc.a: KaK o6yCJIOBJieHHLIH HHTep~epeHUHeH 
nHOHOB OT pacna,na p- H f ·Me30HOB, a 

MeHLWHH . ( 1 <I>M) - Henoc pe,nc TBe HHOH 

reHepauHeH nHOHOB H, B03MO:>KHO, p a 3Me­
paMH 06JiaCTH y,nep:>KaHH.9: KBapKOB /B/ , 
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3llEKTPOMArHHTHAR CTPYKTYPA 

3llEMEHTAPHhiX qACTH~ 

1. Ha 400- r3B ycKOPHTeJie ~EPHa 
B COBMeCTHOM 3KcnepuMeHTe OHRH-U.EPH 
no H3y1.feHHIO rny6oKoneynpyroro pacce.a:­

HHJI MIOOHOB Ha yrnepO.IJ:HOH MHWeHH 3aBep­

WeH aHaJIH3 ,naHHLIX npH 3HeprHH MIOOHOB 

120 H 200 r3B H l.JaCTHl.JHO npH 280 r3B. 

HaB:.neno, 'ITO annpoKCHMaUHJI JaBHCHMOCTH 

BeJIHl.JHHLI CTPYKTypnoB: ~YHKUHH HYKJIOHa 

F
2 

(x,Q2) OT BeJIHl.JHHhl nepe,naHHOrO HM­

nyJILCa Q2 ynyqwaeTc.a:, ecnu y'IHTLIBaTL 

HapyweHHe MaCWTa6HOH HHBapHaHTHOCTH B 

3THX npoueccax. Ilpu anaJIH3e noBe,nenu.a: 

MOMeHTOB CTPYKTypnoB: ~YHKUHH F 2(x ,Q2 ) B 

KHHeMaTHl.JeCKOH 06JiaCTH X = 0,3 - 0,7 
H BeJIHl.JHH Q2 = 25 - 200 (r3B/c)2 C no­

MO~LIO CHHrJieTHOH ~OPMYJILI KBaHTOBOH 
xpoMo.nunaMHKH ( KX.[() nonyqena ouenKa 



1820 2240 2840 

MIK~fi"-Pfi\ M3B/c2 

Puc. 2. CneKTp 34MileKTBBHLlX Mace CBCTeMLl 'laCTBU 

P K8 11+11- (a) a 'lac Tau p Ks 11-11- (6 ). 

~ns MacwTa6Horo napaMeTpa A, onpe~e­

nsro~ero BenH'IHHY CHnhHOrO B3aHMO~CHCT­
BHB B KX,ll;: A = 0 - 100 MJB (co cpe~HHM 
JHa'leHHeM -40 MJB). 3Ta BenH'IHHa A 
OKaJanaCb 3Ha'IHTcnbHO MCHhWe, 'ICM HaH­
~CHHaB paHee npH MCHhWHX nepe~aqax Q2/7( 

CneKTp Mace (J/ p.-) - CHCTCMbl H3Y'ICH 
B o6naCTH OT 5 ~0 12 r3B H C XOpOWCH 
TO'IHOCTblO OfiHCbiBacTCB !IJHJH'ICCKHM !IJoHOM 
oT npouecca po:>K,IJ;eHHB 11. wnap, BhiJBaHHo­
ro pacna~oM BHpTyanLHoro y- KBaHTa. 
3TO fi03BOnBeT ~a Tb BepXHIOIO OUCHKY o6pa-
30BaHHB Y -qaCTHUbl, paBHYIO axBR(y-+IJ.+/1.-) 
~14•10-39 CM 2 /HyKnOH/B/, 

2. fl3y'leHo nnocKOCTHoe KaHanHpoBaHHe 
fi03HTpOHOB C 3HeprHeH 10 r3B B COBMCCT­
HOM JKcnepHMeHTe OHJIH-CIIIA Ha cepny­
XOBCKOM yCKOpHTene. 3a!IJHKCHpOBaHO Cne­
UH!IJH'ICCKOC HJny'lcHHC !IJoTOHOB ( B -50 pa3 
npeBbiWalO~ee ypOBCHb 06hi'IHOrO TOpM03-
HOrO H3ny'ICHHB) B MOHOKpHCTanne KpeM­
HHB. 06Hapy~eHO HCCKOnbKO MaKCHMYMOB 
B 3HepreTH'ICCKOM pacnpe~eneHHH !IJOTOHOB, 
'laCTb KOTOpbiX 6bma paHee TCOpeTH'ICCKH 

npe~cKaJaHa H Ha6nro~anach B ~pyrHx JKC­
rrepHMCHTaX (puc. 3). llpH HCCne~OBaHHH 
34l4JeKTa KaHanHpOBaHHB B6nH3H KpHTH'IC­
cKor o yrna Bxo~a na~aroxuero noJHTpoHa 
JaMe'leHa BBHas nepHo~nqecKas CTPYKTypa 
B 3HepreTH'ICCKOM pacnpe~eneHHH !IJoTO­
HOB / 9/, 

PEJIJITHBHCTCKAJI 
Jl,li;E PHAJI <I>H3HKA 

C fiOMO~blO JnCKTpOHHOH H KaMepHOH 
MeT ~HK Ha ycTaHOBKax ,li;HCK-2, CJIO, 
CKM -200, "AnL!IJa", ~ByxMeTpoBOH npona­
HOBOH KaMepe ·H ~pyrHx npo~on~eHo 

H3y CHHC B~epHbiX B3aHMO~CHCTBHH Ha 
CHHx po!IJaJoTpoHe. Oco6oe BHHMaHne no­
npe~HeMy 6Lmo y~eneHo HJy'leHHIO oco6eH­
HOC Teil KyMynBTHBHOrO o6pa30BaHHB MCJO­
HOB H 6apHOHOB. 

C noMO~blO ycTaHOBKH ,lJ;lfCK- 2 HaKon­
neH 60nbWOH 3KCnepHMCHTanbHbiH MaTe­
pHan no KyMynBTHBHOMY o6pa3oBaHHIO K+- H 
K- - M eJOHOB H aHTHnpoTOHOB. HJy'leHa A­
JaBHCHMOCTb o6pa30BaHHB 'laCTHU npH 
6onhUIHX 'IHCnax KyMynBTHBHOCTH 1101• 

H a ycTaHOBKe "Maccep-130" HJy'leHo 
o6pa30BaHHe KYMYnBTHBHbiX rr0 -MC30HOB B 
17-C - BJaHMO~CHCTBHBX npH HMnynbCC 
3,8 rJB/c. Onpe~eneH napaMeTp <:.{3°>­
cpe~HCC 'IHCnO HyKnOHOB B 06'bCMC KyMyng­
UHH. OH paBeH 0,16±0,01. 3ToT peJynLTaT 
BBHnCB Hc3aBHCHMbiM llO~TBep~~CHHCM YHH­
BepcanbHOCTH napaMeTpa <{3~ • KOTOpbiH 
HCnOn b3YCTCB B KBa~K-napTOHHOH CTpyK­
TypHOH !IJyHKUHH s~pa 11 ~ B Toil ~e peaKUHH 
~ng KyMynBTHBHbiX T} -Mc30HOB (no~ yrnOM 
180°) onpe~eneHa BepxHBH rpaHHUa HX HH­
BapHaHTHoro CC'ICHHB /12/. 

llo~p06HO H3y'lanHCb xapaKTepHCTHKH 
KyMy nBTHBHbiX MC30HOB Ha MaTepHanaX 
~BYXMeTpoBoil nponaHoBoil KaMepbi. HMero­
~ascs COBOKYllHOCTb ~aHHbiX CBH~eTenbCT4 
ByeT 0 KBapK-napTOHHOH KapTHHC ~CCTKHX 
coy~ peHHH. 

,ll;ns co6biTHH c o~HHM KYMYnBTHB-
HhiM TT- -Me30HOM HaH~CHO <{3c>= 0,143± 
±0,00 4 H ~ng C06biTHH C ~BYMB KyMynBTHB­
HbiMH rr--MC30HaMH (KyMynBTHBHaBCTpyg) 

<{3°> = 0,130±0,005. CoBna~eHHe JTHX 
BcnH'IHH yKa3biBaeT Ha MBrKylOa~pOHH3aUHIO 
KBapKOB. 06Hapy~eH HOBbiH cy~eCTBCHHbiH 
npH3HaK Bbi~eneHHB KyMynHTHBHOH o6naCTH 
no BcnH'IHHC p;. )J;ng HeKyMynBTHBHOH 
o6nac TH npH f:Y'= 0-0,5 <PI>= 0,034± 
+0,00 2 (r3B/c)2 ~ng KyMynBTHBHOH 
- 2 
npH {:3 °= 0,5-2,0 ~ >=0,18±0,02 (rJB/c)2 . 
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Puc. 3. 3aepreTB'Iecxoe pacnpeJleneaae toToaos, ac­
D)"Uieaawx npa xaaanapoBAHBB D03BTpoaos c 3Heprael 
10 r3B. 

CMeHa pe)I(BMa o6pa3oBaHB.II qacTBU ( npa 

{3°-::. 0,5) yKa3hiBaeT, 'ITO no Benli'IBHaM 

fJ 0 H pJ.
2 

HeT nOJIHOB lilaKTOpB3aUBB 3aBBCB MO • 

CTB Ce'leHBB /13~,lJ;JI.II (C+T&) ·B3aBMO,D;eH CT· 

BBH npB BMnyJII.Ce 4,2 r3B/c/HYKJIOH Ha· 

6mo.D;anocJ. o6pa3osaHBe KYMYJI.IITBBHhiX 11-­
Me30HOB B 06JiaCTB tparMeHTaUBB .II,D;pa· 

MBWeHB. ,li;JI.II 3TBX C06hiTBH 06Hapy)l(eHhl 

KOppeJI.IIUBB He TOJihKO B CBCTeM~ (2 71-), 
HO B B CBCTeMaX (3,r) B ( 411-), He CBO,!J;.IIIUBeC.II 

K napHhiM B TpoiiHhiM KoppeJI.IIUB.IIM 11 - Me-

30HOB/141• 

,li;JI.II 11-C ·B3aBMO,D;eHCTBBB npB BMnyJIJ.Ce 

40 r3B/c onpe,D;eJieHhl Ce'leHBII po)I(,!J;e HB.II 

pe30HaHCOB p 0 ·Me30Ha (22±5 M6), W • 

Me30Ha (20+6 M6) B f ·Me30Ha (7+3 M 6 ). 
- - +. 

AHaJIB3 cneKTPOB 3~eKTBBHhiX Macc (PTT7 

nap C nOMOI.UhiO typJ.e·aJirOpBTMa Bhi.IIBBJI 

30 

250 

o <lei< 50 · Mt<paa 
Si (110) 90 MKM 

300 350 400 Ey(M3B) 

o6pa3oBaHae B3o6ap ~++(1232) , ~0(1232) a 

~++ (1650). lihiJIO noKa3aHo, 'ITO topMa 

pacnpe,D;eJieHB.II no 3~eKTBBHoi Macce B3o· 

6ap He 3aBBCBT OT npacyTCTBB.II KYMYJI.IITBB· 

HOrO Me30Ha B KOM6B~aUB.IIX (p 11± / 161
• ,lJ;OJIJI 

M.HOrOHYKJIOHHhiX CTOJIKHOBeHBi B 11 -e-B3aB­

MO.D;eicTBB.IIX onpe,D;eJieHa B 18~. OueHeHa 

BepO.IITHOCTh B3aBMO,D;eiCTBB.II 060BX KBap· 

KOB HaJieTaJOmero nBoHa c .II,D;poM yrnepo.D;a: 

B O,!J;HOHYKJIOHHhiX B3aBMO,D;eiCTBB.IIX --20~ 
B B MHOrOHYKJIOHHhiX .. 60~ 115

( ,li;JI.II CTOJIK· 

HOBeHB.II .II,D;pa yrnepo,D;a c nponaHoM (G.JH8) 

npB BMnyJII.Ce 4,2 r3B/c/HYKJIOH He Ha6JIJO· 

.D;anocJ. 3aMeTHoro yseJIB'IeHB.II ce'leHB.II 

B3aBMO.D;eiCTBBJI cneKTaTOpHhiX JierKBX 

tparMeHTOB Ha paCCTO.IIHBB .. 10 CM OT 

BCTO'IHBKa tparMeHTos1171• Hai.D;eHo, 'ITO 

pen.IITBBBCTCKBe npoTOHhl ( c BMnyJIJ.COM 

>:0,7 r3B/c) o6pa3yiOTC.II B pe3yJIJ.TaTe 

BHYTPB.II,D;epHhiX 11N ·s3aBMo.D;eicTBBi B JIB· 

JI.IIIOTC.II BH,!J;BKaTopaMB 'IBCJia 3TBX COy,D;a· 

peaai. B MHoroHyKJIOHHhiX B3aBMO.D;eicTBB-



JIX ,AOJIJI peJIJITBBBCTCKBX npOTOBOB COCTaB· 

JIJieT (18±4) 0/o OT 'IBcna scex noJIO)I(BTem.­

uo 3apJI:>KeHHhiX 'laCTB~ B BX npBMepHO B 2 
pa3a 6om.we, 'I eM B 1T -p • B3aBMO,AeHCTBB • 

JIX /18/ . 

lby'leuo o6pa3osauue B30Tonos 3 He, 
4 He , 6 He ,6 Li, 7Li npu B3aBMO.AeicTBBB 

npOTOHOB c 3Heprue:ii 6,6 r3B c JI,ApaMB Be, 
C, Sn, Cu B Au ua cuuxpoclm3oTpoue. H3 

cpasueHBJI CTPYKTYPHhiX cllYHK~Bii B pA -

B3aHMO,AeRCTBBJIX B BHTepsane 6,6 • 
· 400 r3B CJie,AyeT BX fiOCTOJIHCTBO B TaKOe 

BX noBe,AeHBe COOTBeTCTByeT runoTe3e 

JI,AepHOR MaCWTa6HOR BHBapBaHTHOCTB. ,lJ;JIJI 

3THX · nerxux cllparMeHTOB o6uapy)l(eHa 3a· 

BBCBMOCTb BX o6pa30BaHBJI OT BeJIB'IBHhl 

P.L y cllparMeHTa u ueo6hl'laiiuo ·cunbHaJI 

3aBBCBMOCTb OT BeJIB'IBHhl MaCChi JI,Apa .. 

MHWeHB ( ,AnJI H30TOna JIHTBJI fiOKa3aTeJib 

CTeneHH n =3 ,AnJI 3aBBCBMOCTB 

da/dw- An { 191 . 

Ha ycTauosxe "Anbclla" onpe,Aeneua se­

JIH'IHHa HHBapBaHTHOrO Ce'leHBJI peaK~BB 

d +0 ... p+XnpH BMnynbce 4,5 r3B/c/HYKJIOH. 

IloKa3aHo, 'ITO .AnJI ny'lwero onucaHHJI Bhl· 

COKOBMfiYJibCHOB 'laCTB cneKTpa npOTOHOB 

K B OJIHOBOR cllYHK~HB ,AeRTpOHa ( B cllopMe 

Peii,Aa BJIB Max- ru ) Ha,AO B pa3Mepe ... 1 0/o 
,A06a BBTb WeCTHKBapKOBYID KOMfiOHeHTY 

,AeRT pOHa. IlpH 3TOM B3 OTHOCHTeJibHOB clla31d 

COC T OJIHBR ,Aeii:Tpoua /20/ (np) B (6q) HaB,AeH 

3cllclle KT BX ,AeCTPYKTHBIIOR BHTepclJepeH~HB. 
Hccne,Aosauue cJiy'laes nonuoro pa3-

pyweHBJI JI,Aep CBBH~a B clloT03MYJibCBB 

.II,Apa MB yrnepo,Aa c BMnyJibCOM 

4,2 r3B/c/HYKJIOH noKa3aJIO, 'ITO sepOJIT• 

ROC T b pa3pyweuu.11 .II,Apa pacTeT c Maccoii 

II.Apa - cuapJI,Aa. ,D;n.11 B3aBMO.AeiicTBB.II C + Pb 
3Ta BepOJITHOCTb ,AOCTHraeT ..,. 25o/o, 'ITO 

COnp OBO)I(,AaeTCJI 60JibWBM 'IBCJIOM BbiJieTeB • 

WHX 61dCTphiX npOTOHOB ( > 40) H3 3Be3,A /21f 

8 HOBOM 3KCnepHMeHTanLHOM naBHnLOHe na6opa· 

TOpH • KOpnyce 205 Ha 'leTLipex 4lH3H'IeCKHX YCTaHoB· 

KaX H 'laTLI pa60TLI Ha ny'IKaX 'laCTHJl CHHXpo!l>aJOTpO· 

Ha. Ha OAHOM Hl KaHanOB ny'IKa • yCTaHOBKa "Mac­

cep-130". 
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PA3BHTHE METO,ll;HKH 3KCITEPHMEHTA 

1. B ycTaHOBKe "JIIO~MHna" (~Byx-
MeTpOBaJI )KH~KOBO~OpO~HaJI ny3LipLKOBaJI 
KaMepa) CMOHTHpOBaHa MHilleHL C 'IHC TLIM 
)KH~KHM ~e:iiTepHeM. Ilony'leH pe)KHM CHHX • 
poHHOH 'IYBCTBHTenLHOCTH B MHilleHH H )KH~­
KOBO~OpO~HOM 06'LeMe KaMepLI "JIIO~MHna". 
3aperHCTpHpOBaHLI nepBLie HeCKOnLKO TLI· 
CJI'I CHHMKOB C dd "B3aHMO~eHCTBHJIMH 1221• 

2. Hccne~oBaHLI H peKoMeH~oBaHLI B Ka­
'leCTBe TepMO~aT'IHKOB ~nJI IIIHpOKOrO ~Ha· 
na30Ha TeMnepaTyp OT 4,2 ~0 450 K KOM· 
no3H~HOHHLie pe3HCTopLI TBO - 0,125 123< 

3. Pa3pa6oTaHa ~peB:<PoBaJI KaMepa co 
BCTpOeHHLIM KOHBepTOpOM ~nJI npe~H3HOH" 

HOrO H3MepeHHJI yrnoB BLineTa Y"KBaHTOB 
npH KaHanHpOBaHHH JneKTpOHOB H n03HTpo­
HOB. TO'IHOCTL BOCCTaHOBneHHJI KOOp~HHaT 
OKOnO 70 MKM, 'ITO COOTBeTCTByeT yrnOBO" 
MY pa3pellleHHIO ~nJI <iJOTOHOB OKOnO 
4·10-6 pa~ 124l. 

4. B na6opaTOPHH npo~on)KeHa pa6oTa 
no aBTOMa TH3a~HH 3KCnepHMeHTanLHLIX yc • 
TaHOBOK <iJH3HKH BLICOKHX 3HeprHH, CTeH~OB 
~nJI npoBe~eHHJI HCCne~oBaHHH no YCKOpH­
TenLHOH TeXHHKe, KpHOreHHLIX HCnLITaHHif. 
B o6naCTH BLI'IHCnHTenLHOH TeXHHKH C0 3~aH 

~paiiBep BeTBH B CTaH~apTe KAMAK ~nJI 
3BM THna LSI -11, "3neKTpOHHKa-60 " H 
MEPA -60. ,lJ;paiiBep o6ecne'IHBaeT pa6 oTy 
no KaHany npJIMOro ~ocTyna B 3BM H no 
nporpaMMHOMY KaHany/25( Pa3pa6oTaH 6noK 
ynpaBneHHJI paQOTOH ~paiiBepa OT 3 BM 
EC-1010 ~nJI nepe~a'IH ~paiiBepy r·pynnLI 
KOMaH~ KAMAK, CBJI3H c 3 BM, npepLIBaHHJI 
~aHHLIX OT <iJH3H'IeCKOH annapaTypLI H ~p/26( 
Pa3pa6oTaH H HcnonL3yeTCJI MHKponpo­
rpaMMHLIH KOHTponnep KaHana ~nJI opraHH· 
3a~HH JcWleKTHBHOH pa6oTLI 3BM EC -1040 
Ha nHHHH C H3MepHTenLHO·perHCTpHpyiO~eH 

annapaTypoB:. KoHTponnep c noMO~LIO 

IIIHpOKOrO Ha6opa KOMaH~ a60HeHTa MO)KeT 
3a pa60'IHH ~HKn yCKOpHTenJI o6cny)KHBaTL 
<iJH3H'IeCKyiO YCTaHOBKY 6e 3 BLIXO~a B OCHOB­
HYIO nporpaMMY npo~eccopa 3BM 127 ~ ,!J;ng 
paCIIIHpeHHJI onepaTHBHOH naMJITH MHKp0-
3BM "MHIIIKa" c 64 K6ai1T ~o HecKonLKHX 
M6ai1T pa3pa6oTaHLI ycTpo:ilcTBa-HHTep­
<PeilcLI, 'lepe 3 KOTOpLie nO~KniO'IaiOTCJI CTaH • 
~apTHLie MarHHTo<iJoHLI THna H30T- 5012 
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H HJOT-5003 1281• Pa3pa6oTaHa ~Byxnpo­
~eccopHaJI cHcTeMa aBTOMaTH3a~HH onepa­
THBHoro H3MepeHHJI noKa3a TenJI "n" HeO~HO • 
pO~HOCTH MarHHTHOrO nonJI CHHXpo<lJa30" 
TpoHa. Onpe~eneHHe "n" npoBO~HTCJI ~o 100 
pa3 3a O~HH ~HKn HapacTaHHJI MarHHTHOrO 
nonJI ycKopHTenJI 1291• Co3~aHa annapaTypa 
~nJI KOHTponJI Ka'leCTBa ~H<iJpOBOH nHHHH 
CBJI3H y~aneHHoil 3 BM c <iJH3H'IeCKHMH JKC­
nepHMeHTanLHLIMH ycTaHOBKaMH/3Q/• 

,lJ;nJI aBTOMa TH3a~HH npo~eCCOB H3Mepe­
HHJI napaMeTpOB CBepxnpOBO~JI~HX MarHH" 
TOB C03~aH nporpaMMa TOp HCTO'IHHKa TOKa 
~nJI nHTaHHJI HCCne~yeMLIX o6pa3~0B / 31/ . 
Pa3pa6oTaH BcnoMoraTenLHLIH JI3LIK ~nJI 

OnHCaHHJI neqaTHLIX nnaT C npHMeHeHHeM 
8-pa3pJI~HOH MHKponpo~eccopHOH CHCTeMLI 
"MHIIIKa", CBJI3aHHOH C nonyaBTOMa TOM 
ADMAP/321. 

,lJ;nJI pg~a <iJH3H'IeCKHX ycTaHOBOK npoBo­
~HnHCL cne~H<iJH'IecKHe pa3pa6oTKH. Co3~aH 
6noK HHTep<lJeB:ca CBJI3H ycTaHOBKH EHC-2 
C MHKponpo~eccopHOH CHCTeMOH, HCnOnL· 
3yeMOH ~nJI o6pa60TKH H npe~CTaBneHHJI 

3KCnepHMeHTanLHLIX ~aHHLIX, pa6oTaeT an· 
napaTypa CBJI3H c EC -1040 Ha 6a3e MHKpo­
nporpaMMHoro KOHTponnepa KaHana 1331 . 
B JKcnepHMeHTe "KpHCTann" HcnonL30BaH 
pa3pa6oTaHHLIH 6nOK KOHTponnepa H 6noK 
~H<iJpo-aHanoroBoro npeo6pa3oBaTenJI ~nJI 
BLIBO~a rpa<iJH'IeCKOH HH<iJopMa~HH Ha 
~Hcnneil. YcTpoilcTBO no3BOnJieT 3anoMH­
HaTL H BOCCTaHaBnHBaTL H306pa)KeHHJI B 
HeCKOnLKHX BH~ax /34/, B COCTaB ycTaHOBKH 
"AnL<Pa" BKniO'IeHa MHKponpo~eccopHaJI 
cHcTeMa MCA-KAMAK, c noMO~LIOKOTo­

poB: Be~eTCJI Hana~Ka ~pe:if<iJOBLIX KaMep, 
o6MeH HH<iJopMa~Heil c 3BM EC-1010HT.~. 
,lJ;nJI COKpa~eHHJI BpeMeHH HaCTpOHKH YCTa· 
HOBKH "AnL<iJa" ocy~eCTBneHa CBJI3L 3BM, 
o6cny)KHBaiO~eH Me~neHHLIH BLIBO~ ny'IKa, 
C 3BM 3TOH ycTaHOBKH C nOMO~LIO nocne­
~OBa TenLHLIX HHTep<iJeHCOB /35/, 

Pa3pa6oTaHLI H BKniO'IeHLI B COCTaB 
Ma TeMa TH'IecKoro o6ecne'leHHJI 3BM 
EC -1040 nporpaMMLI npoBepKH MHKponpo­
rpaMMHoro KOHTponnepa KaHana c ~enLIO 
BLIJIBneHHJI annapa TypHLIX OIIIH60K H nOBLI­
IlleHHJI JcWJeKTHBHOCTH pa60TLI 3KCnepHMeH· 
TanLHLIX ycTaHOBOK Ha nHHHH c 3 BM /27 1 



HAYqHQ-TIPHKJIA,lJ;HhiE PAiiOT hl 

Co3.I(aH .I(eTeKTop raMMa- H3ny"'eHH.H 

rKM -1 .I(n.ll pa.I(HOH30TOITHOH ,!(HarHOCTHKH 

B Me,!(HUHHe C BbiCOKHM pa3peWeHHeM (.!(0 

2 MM). 3cW>eKTHBHOCTb perHCTpaUHH raMMa­

H3ny"'eHH.II B .I(Hana3oHe 50-100 K3B nyqwe 

500/o. B COCTaB annapaTypbl BXO.I(HT MHKpo­

npoueccop, HH!lJOpMaUH.II BbiBO.I(HTC.II Ha UBeT­

HOH .I(Hcnne:ii. IlapaMeTpbi .I(eTeKTopa cy-

we c TBeHHO nyqwe, "'eM napaMeTpbi npH­

MeH .HeMoii B JI.I(epHOH Me.I(HUHHe CUHHTHnnJI­

UHOHHOH raMMa-KaMepbl 1361. 

raMMa·KaMepa rKM ·1 , npe,ll· 

HaJHa qeHHaH ,llRH pa,llHOHJOTOnHOH ,llHarHOCTHKH B Me· 

.llHU:HHe . 
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COBEPIDEHCTBOBAHHE ,ll;EHCTBYIOIUHX 
H PA3PAiiOTKA HOBhiX 

<llH3H"tiECKHX ITPHiiOPOB H YCTAHOBOK 

COBEPlliEHCTBOBAH HE 

CHHXPOci>A30TPO HA 

1. llpoae.neH ycnelilllbiH Janycx ucT o'I­

HHKa nomlpH30BaHHbiX ,IJ.eHTpOHOB Ha CHHXpO-

4Ja30TpOHe. lly'IOK nOnJipH30BaHHbiX ,IJ.eii:Tpo· 

HOB C HHTeHCHBHOCTbiD 10
8 

,IJ.eHTpOHOB 3a 

UHKII YCKOpeH ,IJ.O KHHeTH'IeCKOH 3Hep rHH 

4,2 r3B Ha HYKIIOH npH CTeneHH nOmlpH 3a· 

UHH OKOIIO 50o/o. Ha .D.BYX 4JH3H'IeCKHX y c Ta­

HOBKaX Ha'laTbl 3KCIIepHMeHTbl C peii .SI TH~ 

BHCTCKHMH nOnJipH30BaHHbiMH ,IJ.eHTpOHa MH. 

2. llpoae.neHbi. pa6oTbi no ynyqwe HHID 

pe)f(HMOB ycxopeHHH qacTu:u;. HHTeHCHBHOCTb 

ycxopeHHhlX 11.nep renHH yaenu'leHa 6 o nee 

'leM B 3 pa3a H ,IJ.OCTHrna ypOBHH 

5,5 ·1010 H.D.ep 3a :u;uxn. YnyqweHhi n a pa­

MeTphl JneKTpOHHo-nyqeaoro HOHHoro uc­

TO'IHHKa "KpHOH" 1 37 I. Ha OCHOBe HCnOIIb-

30BaH&H BOIIOKOHHO·OnTH'IeCKOH IIHHHH CBH· 

3H C03,IJ.aHa TeneMeTpH'IeCKaH CHCTeMa .D.IIH 

KOHTPOIIH OCHOBHbiX rrapaMeTpOB HC T O'I· 

HHKa "KpHOH" BO BpeMH ero 3KCnnyaTa :u;HH 

Ha !IJopHH)f(eKTOpe IIHHeHHOrO YCK Opu­

Tengl381, 

Bae.neHa B 3KcnnyaTa:u;uw annapaT ypa 

.D.IIH Bblpa60TKH CHrHaiiOB o6paTHOH CB H3H 

Ha yqaCTKe Me,IJ.neHHOrO BbiBO,IJ.a ny'IK a C 

no.naaneHHeM noMex B 50-100 pa3 1391. 
llpH nOMO~H MHOrOKaHaiibHOH aBT OMa­

TH3HpOBaHHOH CHCTeMbl Ha IIHHHH C 3 BM 

EC-1010 npoae.neHhi nuaTenbHhie H 3Me­

peHHH noKa3aTenH "n" HeO,IJ.HOpO,D.HOCl'H M ar­

HHTHOrO nonH yCKOpHTeiiH C TO'IHOCTbiD H3 • 

MepeHHH 1,50/o. Onpe.neneHbi aenH'IHHbi " n", 

BeiiH'IHHbl a3HMyTallbHbiX rapMOHHK H HX 

Ha'laiibHbiH C,IJ.BHr, BeiiH'IHHbl a3HMyTaiiL HLIX 

rapMOHHK nepBbiX Tpex npOH3BO,IJ.HbiX H HX 

Ha'laiibHbiH 4Ja30BbiH C,IJ.BHr. ,L(aHbl peKOM eH­

,IJ.aQHH no yMeHbWeHHID noTepb HHTeHCHB­

HOCTH B npo:u;ecce YCKOpeHHHI401, 

,L(nH nony'leHHH 6eccTpyKTypHoro M e.n­

neHHoro BLIBO,IJ.a 'laCTHU H3 YCKOpHTen H Ha 

acex 'leTbipex xaa.npaHTax JneKTpoMarHHTa 

CMOHTHpOBaHLI aKTHBHLie !IJHIILTpLI 1411 • 

3. B HOBOM 3KcnepuMeHTaiibHOM na­

BHnLoHe Ha 'leTbipex KaHanax npOBO,IJ.HTCH 

3KCIIepHMeHTLI C ny'IKOM, Ha OCTaiib HbiX 
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KaHanax npOBO,IJ.HTCH IDCTHpOBO'IHble pa60Tbl. 

Bae.neHa B .nencTBHe aBTOMaTH3HpoaaHHaH 

CHCTeMa Ha IIHHHH C 3BM ,IJ.IIH KOHTpOIIH H 

ynpaaneHHH pa60TOH MarHHTHbiX 3IIeMeHTOB 

KaHanoa qacTHU 1 42~ Hcnonh30Bauue uoaoro 

naBHIIbOHa nOBLICHIIO 34J4JeKTHBHOCTb pa60Tbl 

CHHXpo4Ja30TpOHa. 

PAJ>OThl ITO ITPOEKTAM HYKJIOTPOHA 

H YCKOPHTEJihHO-HAKOITHTEJihHOrO 

KOMITJIEKCA 

1. llpoae.neHbi aaxyyMHbie ucnbiTaHHH 

Tpex nepHO,IJ.OB MarHHTHOH CHCTeMbl, CO· 

3,IJ.aBaeMOH B paMKaX npoeKTa HYKIIOTpOHa. 

Pe3ynLTaTbl aaxyyMHbiX ucnbiTaHHH, npoae­

.neHHLie n;pu TeMnepaType *H.D.Koro renun, 

noKa3aiiH COOTBeTCTBHe nony'leHHbiX ,IJ.aHHbiX 

pac'leTHLIM aenH'IHHaM (.naaneuue a aa­

KYYMHOH xaMepe yMeHLwunocb .no aenH'IHHLI 

MeHee 10 nllal431). llpoBe,IJ.eHO 'IHCIIeHHOe 

Mo.nenupoaauue .nayMepHoro H TpexMepuoro 

pacnpe.neneuuu MarHHTHoro nonn B caepx­

npOBO,IJ.H~eM ,IJ.HnOIIbHOM MarHHTe Tuna 

"oKOHHaH paMa" 144,45/. 

B cooTBeTCTBHH c nporpaMMOH uyxno­

Tpoua coJ,IJ.aH nonHoMacwTa6HhiH o6pa3e:u; 

,IJ.HnOIIbHOrO MarHHTa ,IJ.IIHHOH 1,5 M C 06 • 

MOTKOH H3 Tpy6qa TOrO CBepxnpOBO,IJ.HHKa 

Ha MaKCHMaiibHOe IIOIIe 2 T, 'ITO HBHIIOCb 

Ba)f(HbiM war OM Ha nyTH C03,IJ.aHHH 6ec­

KpHOCTa THbiX no renHID CBepxnpOBO,IJ.HI.lU!X 

M:arHHTOB 1461 • 

2. IIpoae.neHbi pac'leTbl u 3KcnepuMeu­

TanLHLie HCCIIe,IJ.OBaHHH nOTepb B COCTaBHbiX 

CBepxnpOBO,IJ.HHKaX no,IJ. B03,IJ.eHCTBHeM HM· 

nynhca nonepequoro MarHHTHoro nonH B 

a,IJ.Ha6aTH'IeCKHX ycnOBHHX. 06Hapy)f(eHO 

3Ha'IHTenbHOe pa3nuque noTepb B a.nua6a­

TH'Iecxux H H30TepMH'IeCKHX YCIIOBHHX 147 I. 
BnepBbie npHMO H3Mepeuo nonepequoe co­

npOTHBIIeHHe COCTaBHOrO CBepxnpOBO,IJ.HHKa, 

KOTOpOe CHIIbHO 3aBHCHT OT BeiiH'IHHbl BHeW· 

uero MarHHTHoro nonH 148 1. YcTaHoaneua 

CBH3b Me)f(,IJ.y HH3KOTeMrrepaTypHLIM noBe­

,IJ.eHHeM TennonpOBO,IJ.HOCTH, 3IIeKTpOCOnpo­

THBIIeHH.SI H KpHTH'IeCKHMH napaMeTpaMH 

CBepxnpOBO,IJ.H~X TBep,IJ.biX paCTBOpOB HHO-

6u8-TuTaH a HHTepaane oT 4,2 .no 30 K 149< 



HaH6one e BaJKHbiM pe3yJibTaToM pa6oT na6opaTopHH 
B 06JiaCTH YCKOpHTeJibHOH TeXHHKH RBHJICR ycneWHMH 
3anycK Ha CHHXpo~a30TpOHe YHHKaJibHOrO HCTQqHHKa 

nOJIRPH 30BaHHbiX ,neHTpOHOB "IIOJIRPHC". 
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B HOBOM 3KCnepHWeHT&nloHOM 3&ne CHHXPotlllOT pOH& 

Ha qey~ex K&Hanax npoBo4•Tc• tH3sqecxHe 3 K cne· 

pHMeHTW, H& OCT&nloHWX H4YT JOCTRPOBOqHwe pa6 0TW. 

3KCIIJIYATAUHJI 
CHHXPOCIJA30TPOHA 

Y CKOpBTenb pa6oTan: 

a) aa 3KcnepsMeHTanbHWe sccne ,Zlo-

BaHHJI DO cllH3HKe :meMeHTapHblX 'laCTBU 

H cllH3HKe pen.IITBBHCTCJCBX Jl,Zlep• 3309 'Ia· 
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COB CO Cpe,ZlHel HHTeHCHBHOCTbiO 3 •10 11 

YCKOpeHHbiX npOTOHOB, 2 .10 t1 YCJCOpeHHbiX 

,ZleiTpOHOB, 1 ,3 • 1010 YCKOpeHHblX Jl,Zlep re • 

na.11, 1·106 Jl,Zlep yrnepoAa 3a OABH UBKn 

ycKopeHH.Il; 

6) Ha COBepweHCTBOBaHBe CBCTeM yc· 

ICOpHTenJI • 466 'laCOB. 
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W3UgOdU 
XlqHd3l1H 

HMdOlVdOgvu 



B 1981 ro~y ~egTeJILHOCTL Jla6opaTopHH 

g~epHLIX npo6neM pa3BHBanaCL B COOTBeT­

CTBHH C nnaHaMH B ~BYX rnaBHLIX HanpaB­

neHHjJ:X: 

- pa60TLI DO peKOHCTPYK~HH CHHXpo­

~HKJIOTpOHa B ycTaHOBKY "$" H no~rOTOBKa 

HOBLIX 3KCnepHMeHTaJILHLIX ycTaHOBOK ~JljJ: 

HCCJie~OBaHHH B o6naCTH cpe~HHX 3HeprHH; 

- BLIDOJIHeHHe · WHpOKOH nporpaMMLI HC­

CJie~OBaHHH B o6naCTH 4JH3HKH BLICOKHX 

3HeprHH Ha 70-r3B ycKOpHTene B llpoT­

BHHO. 

HoBLie ~aHHLie nonyqeHLI npH o6pa6oTKe 

4JoT03MYJILCHH, o6nyqeHHLIX Ha npOTOHHOM 

H Heih pHHHOM nyqKax 400- r 3 B YCKOPHTeng 

ci»HAJI . Jla6opaTOpHg aKTHBHO yqaCTBOBana 

B COB MeCTHOM OHJIH-QEPH MIOOHHOM 3KC­

nepHM eHTe NA-4. Pa3pa6aTLIBanHCL HOBLie 

MeTO~LI H 3JieKTpOHHag annapaTypa ~JljJ: 

g~epHo -lbH3HqecKHX Hccne~oBaHHH. BLinon­

HeHLI Ba:>KHLie npHKJia~HLie pa60TLI. llpOBO­

~HJIHC L pacqeTLI ~HHaMHqecKHX xapaK­

TepHCTHK yCKOpHTeJILHO-HaKOnHTeJILHOrO 

KOMnn eKca (YHK) . 

llp aKTHqecKH BCe pa60TLI BLinOJIHjJ:JIHCL 

npH aKTHBHOM coTpy~HHqecTBe c HayqHLIMH 

~eHTpaMH cTpaH-yqacTHH~ OHJIH. 

HAYqHQ-HCCJIE~OBA TEJibCKHE PAliOTbl 

HCCJIE,D;OBAHHE 

KBAPKOBO:A CTPYKTYPbl 

A,D;POHOB 

1. B 3KcnepHMeHTe Ha ngTHMeTpOBOM 

MarHHTHOM HCKpOBOM cneKTpOMeTpe (MHC) 

OHJIH Hccne~osanocL KorepeHTHoe o6pa3o­

BaHHe TpexnHOHHLIX CHCTeM Ha g~pax OTpH­

~aTeJILHLIMH nHOHaMH npH 40 r3B/c. 

B 1981 ro~y ycnewHo 3asepweH nap­

~HanLHo-sonHosou aHanH3 paHee o6pa6o­

TaHHLIX TpexnHOHHLIX C06LITHH /1/ 

0CHOBHLIM pe3yJILTaTOM npoBe~eHHOrO 

aHanHJa gsngeTcg o6Hapy:>KeHHe Hosoro 

DCeB~OCKangpHOrO Me30Ha C KBaHTOBLIMH 

qHcnaMH DHOHa H MaCCOH OKOJIO 1200 M3B . 

)J;ng COCTOjJ:HHjJ: 0-S aHaJIH3 ~aHHLIX no­

Ka3LJBaeT pe30HaHCHLIH xapaKTep 3aBHCH­

MOCTH BKJia~a 3TOH BOJIHLI OT M377 • 0KoHqa­

TeJILHOe nO~TBep~eHHe pe30HaHCHOH 

npHpO~LI CHCTeMLI 77+77-77- C KBaHTOBLIMH 

qHCJiaMH nHOHa (0-) ~aeT 06Hapy:>KeHHOe 

H3MeHeHHe 4Ja3LI BOJIHLI 0-8 OTHOCHTeJILHO 

4Ja3LI BOJIHLI 0-PHa 85 ° . 

ci»JITHpOBaHHe ~aHHLIX aHaJIH3a no pe­

JijJ:THBHCTCKoii: 4JopMyne Bpeii:Ta-BHrHepa c 

Me~neHHO MeHjJ:IO~MCjJ: 3l<CnOHeH~HaJILHLIM 

lboHOM ~aeT JHaqeHHe MaccLI M0 = 1205± 

± 7 M3B/c2 H WHPHHLI r=320±35 M3B/c 2 . 
06Hapy:>KeHHOe COCTOjJ:HHe B paMKaX KBapKO­

soB: MO~enH TpaKTyeTCjJ: KaK pa~HanLHOe 

B036y~eHHe o6LiqHoro nHoHa (puc.1,2). 
llonyqeHHLie ~aHHLie yKa3LIBaiOT TaK:>Ke 

Ha cymecTBOBaHHe ewe o~Horo pe3oHaHca 

~JljJ: COCTOjJ:HHjJ: 0-S C WHpHHOH OKOJIO 

300 M3B/C H Maccoii: 1800 M3B/c 
2. 

T a KHM o6pa30M, Hccne~oBaHHe Ha ycTa­

HOBKe MHC ~H4JpaK~HOHHoro npo~ecca o6-

pa30Ba HHjJ: TpeXDHOHHLIX CHCTeM Ha g~pax 

npHBen o K 06Hapy:>KeHHIO cyweCTBOBaHHjJ: 

B036y~eHHLIX COCTOjJ:HHH nHOHa C 

MaCCa MH OKOJIO 1200 H 1800 M3B/c 2 H 

Puc. J . fiapnaanhHO • BOnHOBOit &H&nH3 CHCTeMW • Tpex 

""Me3 HOB B :JKcnepHMeHTe Ha ycTaHOBJCe MHC. a -

HHTeHCHBHOCTb BOnHW 1+s 6 " HHTeHCHBHOCTb 

BOnHW o-s . CnnoWHoi nHHHei DOK&3&HW pe3ynbT&TW 

annpOKCHMaiiHH .ll&HHWX pe30H&HCHOit !llopMynoit Iipeit· 

Ta · BHrH epa , DYHKTHpHOit • Hepe30H&HCHWi 4loH . B • 

B3MeHeHHe illa3W BOnHW 1+5 OTHOCHTenbHO Qi) B 06· 

nacTa A l pe3oHaHca. 

700 

0) 
300 

' ' 'I , , 
2: 

... ... ... _____ 
~ 10 u 1.4 
•::1 

~ 1•s -o·s B) :ii ... -&a" 0 
u 

.. .. 
3 ..... ......... 
-uo• 

1.0 1.2 t4 
M~• r,Btc2 

39 



60°1- 1•s-o-p 

t+t 18QO 

tttt 
00~ 

~ 
IU 

& 12tf 

-sao~ / 
t+t+ 

60° 
1.0 1.4 

a-s-o-p 

tt tt+ 
t t 
t 

t+t+t 

1.0 1.4 
M31l (f3B/c2) 

Puc. 2. H3MeHeHHe ~3bl BOnHbl 1+8 OTHOCHTenJ.HO 0-P 
H 0-S OTHOCHTenJ.HO 0-P. 
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WHPHHaMH pe3oHaCHLIX ypoBHeii -300 H 
-200 M3B/c2 cooTBeTCTBeHHO. 

,ll;pyrHM Ba)I(HbiM pe3ynLTaToM npose­
.u;eHHoro aHanH3a JIBnJieTCJI nony'leHHoe yKa-
3aHHe Ha cno)I(HYJO CTPYKTYPY At·pe3oHaH­
ca. ,ll;nJI OKOH'IaTenbHOrO BLIJICHeHHJI 3TOrO 
sonpoca npe,u;nonaraeTCJI BbmonHHTb 6onee 
CnO)I(HbiH aHanH3 C y'leTOM I!JoHOBOrO 34J-
4JeKTa, CBJI3aHHOrO C ,IJ;eKK·MeXaHH3MOM. 

2. Ba)I(Hbiii: pe3ynLTaT nony'leH B cos­
MeCTHOM c H<l>B3 3KCnepHMeHTe AJIKC­
CHrMA. BnepBbie o6Hapy)l(eH npouecc 
ynpyroro pacceJIHHJI rr -Me30HOB Ha I!JoTo­
Hax - KOMnToH- 34l4leKT Ha nHoHe 121. H3y­
'leHHe 3Toro npouecca OTKpLisaeT HOBbie 
B03MO)I(H0CTH uccne.nosaHHJI KBapKOBOH 

B cosMeCTHOM OHJIH • Hci>B3 3KCnepHMeHTe 

AJIKC • CHr MA BnepBbie nonyqeHbi.D;aHHbie 0 KOMUTOH • 

34xl>exTe Ha 7T ·Me30He . Ha CHHMKe : rpynna yqaCTHHKOB 

3KCnepHMeHTa OKOnO HCKpOBbiX KaMep cneKTpOMeTpa 

B Hci>B3 (IIpOTBHHO). 



CTPYKTYPbl naoua. Bnepsble noJisunacL B03-

MO*HOCTL 3KCnepHMeHTanLHOrO H3yqeHHJI 

O,AHOH H3 OCHOBHbiX CTPYKTypHbiX KOHCTaHT -

nomrpa3yeMOCTH naoua. Cy~ecTsyeT 6onL­

woe KonaqecTBO TeopeyaqecKHX pacqeToB 

3TOH senaqHHbl B pa3nHqHbJX MO,AellJIX, O,A· 

HaKO ,AO HaCTOJIW:ero BpeMeHH He 6blnO HH· 

KaKHX 3KCnepHMeHTallLHbiX ,AaHHLIX. 

p auee KOMnTOH- 34l4leKT 6bln 3aperHCT­

paposau nHWL ,AnJI cTa6HnLHbiX qacTHIJ; -

3neKTpoua H npoToHa. OcuosuaJI TPY.AHOCTL 

npH H3yqeHHH KOMnTOH·34lclleKTa Ha nHOHe 

COCTOHT B OTCYTCTBHH 1T·Me30HHbiX H 

clloTOHHbiX MHmeuei. MeTO.A accne,AoBaHHJI 

KOMnTOH- 341c1leKTa Ha nHOHe npe,AllO*eH B 

JUIII H JIT~ OH.HH /a~ H.AeJI MeTO,Aa OCHO­

saua (no auanorHH c 3414leKTOM IlpHMaKosa) 

Ha HCnOllL30BaHHH KynOHOBCKOrO nonJI JI,Apa 

KaK HCTOqHHKa clloTOHOB. 3KcnepHMeHT npo­

Be,AeH B C*aTble CpOKH. 

Ha puc. 3 noKa3aHo, KaK Bbi,AenJieTCJI 

npou;ecc pa,AHaiJ;HOHHOrO pacceJIHHJI nHOHOB 

C HMnynLCOM 40 r3B/c Ha JI,Apax 

.,-+ JI.APO -+ ., - + JI,Apo + y. B 3TOT npou;ecc 

nOMHMO KOMnTOHOBCKOrO pacceJIHHJI nHOHOB 

Puc. 3. Pacnpe,lleneHRe co6WTRI nponecca pacceliHRll 
IIHOHOB C 3HeprRel 40 rJB Ha ll,llpax C Jr3ny'leHRelll 
liJOTOHa c 3HeprHel Ey>24 rJB 110 cywwe JHeprRI "­
Me30Ha R 4toTOHa. 
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Puc. 4. Pacnpe.o;eneHRe co6wTRI nponecca pacceliHRJI 
IIHOHOB Ha li.Qpax C R3ny'leHRelll ~eCTKOrO liJOTOHa no 
xaa.o;paTy nepe.o;aHHoro .l.llPY 'leTwpexRwnym.ca It I . 
llRK B o6naCTR wanwx nepe,lla'l (xownToH·J4ti!JexT Ha 
"-yeJoHe ) OTBe'laeT pacce.sHRIO Ha "6on&wRx" pac­

CTOJIHRJIX OT Jl,llpa._ T .e . Ha 4tOTOHaX KynOHOBCKOrO 
non• •.o;pa . 

Ha KYllOHOBCKOM none ,AaeT BKna,A B3aHMO­

,AeHCTBH e nHOHOB C JI,ApaMH C o6pa30BaHHeM 

TOPM03H oro clloToHa. KoMnToHoBcKoe pac­

ceJiuue BLI,AenJieTcJI B pacnpe,AeneHHH no 

nepe,AaHHOMY JI,Apy qeTLipeXHMnynLCY 

(puc. 4 ). BH.AHO, qyo B 3TOM pacnpe,AeneHHH 

HMeeTcJI nHK npa KBa,ApaTe nepe;IJ;auuoro 

H.APY qeTLipexHMnynLca jt j_s: 2 ·10 .T3B/c , 

qyo OTs eqaeT pa3MepaM o6nacTH B3aHMo­

,AeicTBH JI nHOHOB C JI,ApOM 6onee 10 ~M. 
TaKHe B3aHMO.AeicTBHJI o6ycnosneHLI pa­

,AHau;HOHHbiM pacceJIHHeM nHOHOB Ha clloTOHaX 

KYllOHOB CKOrO nonJI JI,Aep, T .e . KOMnTOH- 341-

clleKTOM Ha 1T·Me30He. 

H3 auanH3a *eCTKoi qacTH cneKTpa 

H3nyqeHHLIX clloTOHOB 24 r 3 B < E y< 36 r 3 B 
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snepBLie - nony"'eHa o~eHKa KOHCTaliTbi no-
; nJipH3yeMOCTH nHOHa atr= ( 5±4) · 10 - 43 CM3, 
xapaKTepu3yro~eii cTeneHL .nelllopMa~HH 
nHOHa BO BHeiiiHeM 3neKTpOMarHHTHOM none. 
O~eHKa cornacyeTcJI c px,noM TeopeTH"'e­
CKHX _Mo,neneii, HanpuMep c pac1.feTaMH Teo­
peTHKOB JIT<I> no KBapKOBOH KHpanbHOH Teo­
pHH /4/ , H HCKniOqaeT HeKOTOpLie Te opeTH­
"'eCKHe MO,nenH, B 1.faCTHOCTH MO,nenb B / 5 / 

3. HHT·epecHLiii pe3ynLTaT nony qeH B 
cosMeCTHOM c H<I>B3 3KcnepuMeHTe Ha 
ycTaHOBKe "llpo3a" . B 3TOM onLITe HJyqa­
nacL nonxpu3a~HJI B o6MeHHOM nuoH-npo­
TOHHOM pacceJIHHH 77-p ... 77° n npH HMnynb­
Ce nHOHOB 40 r3B/c. B 3KCnepHMeHTe uc­
nonb30Banacb co3,naHHaJI B JI.Hll OHJIH 

Puc. 5. lloJillpH381lB.I B peaJCUBH "I> .. 7T
0

D n pH HM" 

DyJIJ:.ce 40 r3B/c . WTpHXOBaJI H WTPHXDYHKTBpHaJI 

JIBHHH • npe,llCK838HHJI TeopeTH'IeCJCHX MO,IleJieit, OC· 

HOBaHHhiX . Ha MeTO,IlaX DOJIIOCOB PeJl)Ke H U · M aTpHilhl, 

cnnoWHaJI JIHHH.& npoBe,lleHa "oT pyxH". 
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MHWeHb c "3aMopo)l(eHHoii" nonxpu3a~ueii 
npOTOHOB. 06naCTb nepe,naHHLIX JIAPY qe­
TLipeXHMnynbCOB COCTaBnJina<\t\<2(T3B/c)~ 
Pe3ynLTaTLI 3KcnepuMeHTa npuse,neHLI Ha 
puc. 5 lSI, 06Hapy)l(eHo, "'TO Kpusax 3asu­
CHMOCTH nonJipH3a~HH OT nepe,naHHOrO HM­
nynLca HMeeT HeO)I(H,naHHO CnO)I(HYIO CTpyK­
Typy. 3TH ,naHHble He yKna,nbiBaiOTCJI HH B 
O,nHy H3 cy~eCTBYIO~X TeOpeTH"'eCKHX MO­
.neneii, "'TO e~e pa3 no,nqepKHBaeT oco6yro 
"'YBCTBHTenbHOCTb nonJipH3a~HOHHLIX 3KC­
nepHMeHTOB K TOHKHM ,neTanJIM MeXaHH3Ma 
B3aHMO,neiiCTBHJI a,npOHOB. 

4. llpH o6pa60TKe ,naHHLIX lilOT03Mynb­
CHOHHOrO Me)l(_nyHapo,nHOrO 3KCnepHMeHTa 
CCCP-OHJIH-CillA-IIHP, nposo,nuMoro 
Ha 400- r3B ycKOPHTene BO <I>HAJI, 3ape­
rHCTpHpOBaH pacna.n oqapoBaHHoro A+ -

c 
6apHOHa Ha pa<;CTOJIHHH 2,1±0,8 MKM OT 
BepiiiHHLI nepBH"'HOrO B3aHMO,neiiCTBHJI. llo­
ny"'eHO, "'TO Macca A: -6apuoHa pasHa 
(2281±12)M3B, a speMJI .no pacna.na r co­
cTasnxeT ( 0,42±0,16) 10-14c. 

.,.., 
,./* 

./*' 

1.5 

-t 

---~­,.---

2D 
(r3B/c) 2 



5. Ha OCHOBe KBaHTOBOH XpOMO,Z(HHaMHKH 
BnepBhle TeopeTH'IeCKH pa3BHT MeTO,Z( Co6-
CTBeHHhiX COCTOJIHHH ,Z(JIJI a,npOH- JI,nepHLIX 
coy,napeHHH, KOr,na C06CTBeHHLie COCTOJIHHJI 
3a,na'IH OnHChiBaiOTCJI ( ,nnJI Me30Ha ) CH· 
CT~MOR UBeTHLIX KBapK-aHTHKBapKOB Ha 3a­
,naHHOM OTHOCHTenLHOM paCCTOJIHHH Me~,ny 
KBapKaMH B nnocKOCTH npuuenLHoro napa­
MeTpa. IlpoBe,neHo. conocTaBneHue pac'leToB 
6e3 CB060,Z(HLIX napaMeTpOB C 3KCnepH· 
MeHTanLHhiMH ,naHHLIMH o npo,lleccax .nucl>­
paKUHH a,npoHoB Ha .11,npax H pereHepauuu 
K~ -Me30HOB Ha JI,npax /7/. 

6. IlpoBe,neHLI TeopeTH'IeCKHe uccne.no­
oaHHJI KBapKoBoro H rmooHHoro cocTaBa 
B HyKnOHe, H3y'leHO BnHJIHHe rniOOHHOrO 
KOH,neHcaTa Ha noBe,neHHe HeiiTpHHHLIX ce-. 
'leHHii 181. Ilony'leHo npu6nu~eHHOe peweHue 
3BOniO,IlHOHHLIX ypaBHeHHH KBaHTOBOH xpo­
MO,Z(HHaMHKH C y'leTOM nonpaBOK, Cne,nyiO· 
IUHX 3a rnaBHLIMH norapuci>MH'IeCKHMH 'ine­
HaMH /9/. 

B3AHMO.LJ;E:ACTBHE 
3JIEMEHT APHbiX l!ACTHIJ; 
C ATOMHbiMH JI.LJ;PAMH. 
CTPYKTYP A ATOMHbiX JI.LJ;EP 

1. B COBMecTHOM c JIHJI<I> 3KcnepuMeH­
Te Ha 1- r3B yCKOPHTene JIHJI<I> AH CCCP 
o6Hapy~eHa peaKUHJI o6paTHoro 3neKTpo­
po~,neHHJI nHOHOB Ha JI,npax r/ + 7 Li-+ e+ + e-+ ••• 
H,neHTHcl>uuupooaHLI KaHanLI c pa3nH'IHLIMH 
KOHe'IHLIMH COCTOJIHHJIMH JI,npa H onpe,nene­
HLI COOTBeTCTBYIOIUHe Ce'leHHJI. ,!J;anLHeiiwee 
H3y'leHue 3Toro npouecca OTKPLIBaeT B03-
MO~HOCTH HCCne,noBaHHJI 3neKTpOMarHHT· 
HLIX ci>OPtdcl>aKTOpOB JI,nep B paHee He,nocTyn­
HOH BpeMeHuno.no6Hoii o6nacTH nepe,naHHLIX 
JI,npy 'leTLipeXHMnynLCOB. 

2. B 3KcnepuMeHTax Ha ycKopuTene 
JIHJI<I> no nporpaMMe "IIHOH" npOBO,Z(HnHCL 
H3MepeHHJI 3He_preTH'IeCKHX pacnpe,neneHH:ii 
KOppenHpOBaHHLIX nap 3apJI~eHHLIX 'laCTHU, 
o6pa3yeMLIX npH 3aXBaTe OCTaHOBHBWHXCJI 
rr- ·Me30HOB JI,npaMH KpeMHHJI. BnepBLie no­
ny'leHLI ,naHHLie no cneKTpaM KoppenupoBaH­
HLIX nap (p,p),(p,d) ,(d,d), (p,t) H (d,t). 

3. Ilpooe,neH KOMnJieKC HCCJie,noBaHHH 
CBOHCTB npe,neJILHO KOpOTKO~HBYIUHX HyK­
JIH,Z(OB B 3KCnepHMeHTaX Ha JIHHHH C 1- r3B 
YCKOpHTeJieM JIHJI<I> no nporpaMMe 
JICHAIIII-HPHC. B pe3yJILTaTe o6pa60TKH 
HaKonneHHoro 3~cnepuMeHTaJILHoro MaTe-

puana nony'leHLI cne,nyiOIUHe ocHOBHLie pe-
3YJILTaTLI: 

a. BnepBLie u,neHTHcl>uuupoBaHo wecTL 
HOBLIX H30TOnOB H H30MepoB: 152 Tm, 15<\fo, 
150Er , 14f>oy, 147Ho H 136sm. 

6. Ilony'leHLI HOBLie ,naHHLie o pacna.!lax 
150-154E 148-154.. 1368 139 p 145 Tb 
147 

r, -tto, . m, m , , 
Dy . 
B. H3MepeHLI .nonu a -pacna,noB weCTH 

H30TonoB Er H Ho . IIo.nroToBneHa MeTo,nu­
Ka H3M epeHHH 3HeprHH 6eTa-pacna.zxa KOpOT· 
KO~HBYIUHX HYKJIH,Z(OB. 

4. B paMKax nporpaMMLI JICHAIIII npo­
Be,neHa o6pa60TKa 60JILWOrO KOJIH'IeCTBa 
paHee HaKonneHHoro 3KcnepHMeHTanLHoro 
MaTep uana. CymecTBeHHO YTO'IHeHLI cxeMLI 
pacna.na uenoro p.11,na JI,nep B o6nacTJix pe.n­
K03eM enLHLIX 3neMeHTOB H CBHH,Ila Ha OCHOBe 
,naHHLIX 06 3HeprHH H HHTeHCHBHOCTH raMMa­
Jiy'leB, 3JieKTpOHOB BHyTpeHHeii KOHBepCHH, 
anLcl>a·nepeXO,Z(OB, cneKTpOB n03HTpOHOB, 
e-y H y-y COBna,ne:J;IHH. ,!J;mi 'laCTH 803• 
6y~,neHHLIX H OCHOBHLIX COCTOJIHHH H3y'lae­
MLIX JI,nep ycTaHOBJieHLI KBaHTOBLie xapaK­
TepHCTHKH. 

Ilp oBe,neHO HCCJie,Z(OBa~He 3aBHCHMOCTH 
CBepXTOHKHX MarHHTHLIX none:ii Ha npHMec­
HLIX .11,npax caMapuJI B ~ene3e, Ko6anLTe 
H HHKene OT TeMnepaTypLI OT~Hra o6pa3-
UOB n ocne HMnJiaHTa,llHH. 

MeTo,noM y-y H e-y yrnoBLIX Kop-
penxuuii HCCJie,Z(OBaHLI CBOBCTBa 173Yb. 

M eTo,noM y-y -yrnoBLIX KoppenJIUHii H3-
MepeHLI MYJILTHnonLHOCTH HeCKOnLKHX y­
nepexo,noB B 135 La. YTO'IHeHLI CnHHLI HH3KO­
B036y~eHHLIX COCTOJIHHH. JIHTepnpeTa,llHJI 
pe3ynLTaTOB npOBO,Z(HTCJI B paMKaX KBa3H· 
'laCTH'IHO-ci>OHOHHOH MOJleJIH. 

5. Ilpooe,neHLI 3KCnepHMeHTLI Ha CHHX· 
pocl>a3 0TpOHe JIB3 no nOHCKy H30MepOB 
nJIOTHOCTH no Kpa THO MY HCnycKaHHIO 3a­
na3,nLJBaiOIUHX He:iiTpOHOB. Ilo cylll.eCTBY, 3TO 
3KCnepHMeHTLI 6onee WHpOKOrO OXBaTa, OHH 
HaueneHLI Ha o6Hapy~eHue H30MepoB JII06oii 
npHpOJlLI C 3HeprHeH B036y)l(,l'\eHHJI B He­
CKOJILKO .necJITKOB M3B. HcnoJIL30BancJI 
HeBTpOHHLIH ,neTeKTOp, BKJIIO'IaiOIUHH 17 npo­
nopuuoHanLHLIX C'leT'IHKOB c 3He. 3neKTpo­
HHKa n03BOJIJIJia O,Z(HOBpeMeHHO perHCTpH­
pOBaTL aKTLI 3MHCCHH O,Z(HOrO, ,Z(BYX H Tpex 
HeHTpOHOB B npoMe~yTKaX Me~,ny c6pocaMH 
ny'IKa . JiLinH npoBe,neHLI 3KCnepHMeHTbl . C 
ny'IKaMH peJIJITHBHCTCKHX a -qacTHII. H JI,nep 
yrnepo,na H MHWeHJIMH H3 Fe , Sn , Pb. 
3aperHCTpHpOBaH 60JILWOH BLIXO,Z( H3Jiyqa­
Tene:ii 3ana3,Z(LIBaiOIUHX HeHTpOHOB C BpeMe-
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HaMH :lKH3HH OT 0,2 )l.O 5 C. 3TH aKTHBHOCTH 

npHnHCaHbl HeiiTpOHOH36biTQ'IHbiM H3 0 TOnaM 

nerKHX :meMeHTOB (
17

N, 16C H )J.p.), K OTOpble 

o6pa3yiOTCH Ja C'leT peaKUHH $parMeHTa­

UHH. 3$$eKT KpaTHOrO HCnycKaHHH J anaJ­
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6onee 1,5 c He o6Hapy:lKeH Ha yposHe 10-5 oT 

nonHoro Heynpyroro ceqeHHH (puc. 6 ) 1101. 
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C03,D;AHHE KPYITHbiX 
3KCIIEPHMEHTAJihHbiX YCTAHOBOK, 

METO,D;HqECKHEHCCJIE,D;OBAHHR 

1. BLinonHeH 6onLIIIoii: KOMnneKc pa6oT 

COBMeCTHO c orr H CH30 no C03)l.aHHIO 

HeHTpHHHOrO )l.eTeKTOpa, B TOM 'IHCn e: Ja­

BepiiieHO H3rOTOBneHHe MarHHTOnpOBO)l.OB 

ll -cneKTpOMeTpa, C03)l.aH onbiTHbiH M O)l.ynL 

paMHOrO MarHHTa H ODTHKO·MeXaHH'IeCKaH 

'laCTb $ypLe- MHKpOCKOna. 

2. BBe)l.eHa B )l.eHCTBHe HOBaH K p ynHaH 

3KCnepHMeHTanLHaH ycTaHOBKa "ll0 3 HTpo­

HHH" Ha 70- r3B YCKOPHTene B Hcl>B3 

( IIpOTBHHO). naJOBbiMH )l.eTeKTopaM H yc­

TaHOBKH HBnHIOTCH 20 )l.peH$OBbiX KaMep 

paJMepoM 3x0,8 M 2 , pa6oTaroiUHX B caMo­

raCHIUeMcH cTpHMepHoM ~e:lKHMe. YcTa­

HOBKa pacnono:lKeHa Ha cneuHanLHO p a3pa-

6oTaHHOM H C03)l.aHHOM KaHane penHTHBHCT­

CKHX n03HTpOHHeB. 

IIporpaMMa Hccne)l.oBaHHH Ha ycTa HOBKe 

npeJJ.nonaraeT HJy'leHHe o6pa3oBaHHH penH­

THBHCTCKHX n03HTpOHHeB, HCCne)l.OBaHHe 

aTOMHoro pacna)l.a rr0 
-MeJoHa, HJM e peHHe 

BpeMeHH :lKH3HH rr0 
-MeJoHa H T .Jl.. Coc ToHn­

cg npo6HbiH Ha6op CHtTHCTHKH, B e )l.eTC.II 

o6pa6oTKa JJ.aHHbiX. 

3. BLinonHeH 6onLIIIOH o6'beM pa6 oT no 

MO)l.epHH3aUHH H pa3BHTHIO yCTa HOBKH 
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"rHnepoH". IIpoBeJJ.eHbl ycneiiiHble KOMn­

neKCHLie HCDbiTaHH.II Ha Dy'IKe CDeKTpOMeTpa 

BTOPH'IHLIX 'laCTHU, nony'leHLI nepsble $HJH· 

qecKHe peJynLTaTbl no HccneJJ.OBaHHIO 

rHnep3ap.IIJJ.OB006MeHHLIX npoueccoB. 

4. HJroTosneH p.IIJJ. yJnoB nepsou oqe­

peJJ.H YHHKanLHOH ycTaHOBKH "TpHTOH" C 

:lKHJl.KOTPHTHeBoH MHIIIeHLIO. YcTaHOBKa 

npe)l.Ha3Ha'leHa )l.n.II H3MepeHH.II CKOpOCTH 

o6pa3oBaHH.II ttll -MoneKyn. Pac'leTHLIM ny-

• TeM onpe)l.eneH PH.ll. Ba:lKHbiX KOHCTaHT MeJO· 

KaTanHJa: CKOpOCTb H)l.epHOH peaKUHH CHH" 

Te3a B Me30MOneKyne dtll , 3$$eKTHBHbiH 

K03$$HUHeHT npHnHnaHH.II MIOOHa K renHIO, 

pacc'IHTaHa pen.IITHBHCTCKa.II CTPYKTypa 

ypOBHeH 3HeprHH MeJOaTOMOB H Me30MO­

neKyn H30TODOB BO)l.OpO)l.a. 

fipO,IIOn)l(aJOTC.K pa60TLI n .o C03,11aHBIO KpynHOH yc­

TaHOBKB • Heil:TpBHHOrO ,lleTeKTOpa . Ha CHBMKe: B,lleT 

c6opxa o'lepe,IIHOro xonL~esoro MarHBTa cneKTPOMeT­

pa MIOOHOB Heil:TpBHHOrO ,lleTeKTOpa. 
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BLinonueu 6om.woit o61>eM pa6oT no pexoucTpyx-

UHH CHHXPOUHKnOTpOHa. IIpoBe,AeH MOHTa)l( H KOMnneKC­

Hble HCUb!TaHHll Pli.Aa OCHOBHbiX y3nOB. 
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Ha ny'IKe ycKOpHTemi H«<>B3 cocToHncH y c newHhiH 

3anycK HOBOH fiJH3H'IeCKOH ycTaHOBKH "Il03HT pOHHH". 

Ha CHHMKe : 6onLWHe .u;peiffiJOBhle KaMepbl H 'ICpCHKOB· 

CKHC C'ICT'IHKH yCTaHOBKH. 
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PEKOHCTPYKUHJI 
CHHXPOUHKJIOTPOHA 

BhlnonHeH 6om.woi o61>eM pa6oT no pe­

KOHCTPYKUHH CHHXPOUHKnOTpOHa. llpoBe~e­

Hbl MOHTa)l( H KOMnneKCHble HCnbiTaHHJI pJI~a 

OCHOBHbiX y3nOB ycTaHOBKH "CZ,", B TOM 'IHC­

ne: c<llopMHposaHo MarHHTHOe none B 30He 

YCKOpeHHJI, 3aKOH'IeHO H3rOTOBneHHe, BbJ• 

nonHeHa KOHTponLHaJI c6opKa H npose~eHbl 
MeXaHH'IeCKHe HCnbiTaHHJI BapHaTopa 'faCTO· 

Tbl; BLIDOnHeHa Hana~Ka BaKyyMHOi CHCTeMbl 

H npose~eHbl saKyyMHble HCnbiTaHHJI ycKopH­

TenLHOi KaMepbl; CMOHTHpOBaH KaHan CH· 

CTeMbl BbiBO~a ny'IKa C CHCTeMOi nHTaHHJI 

H OXna)l(~eHHJI; HCnLITaH aHO~Hbli MO~ynJI· 

TOp. 

llPHKJIA,nHLIE 
HCCJIE,nOBAHHJI 

BhlnonHeH KOMnneKc pa6oT no co3~aHHJO 
Ha peKOHCTpyHpOBaHHOM CHHXPOUHKnOTpOHe 

Jla6opa TOpHH Jl~epHbiX npo6neM KnHHHKO­

<ilH3H'IeCKOrO KOMnneKCa C npOTOHHbiMH, TT -

Me30HHLIMH H HeiiTpOHHbiM KaHanaMH Me~H­

UHHCKOrO Ha3Ha'leHHJI ~JI ne'leHHJI OHKOno­

rH'IeCKHX 6onLHLIX. Pa3pa6oTaHa npoue~yp­

Ha.ll Ka6HHa TT ·Me30HHOrO KaHana, 3aKOH· 

'leHa pa3pa6oTKa TexHH'IecKoro 3a~aHHJI Ha 

KOHCTPYHPOBaHHe o6opy~osaHHJIHeiTpOHHo­
ro KaHana, BLinonHeH MOHTa)l( o6opy~oaaHHJI 

B nynLTOBOM nOMemeHHH KnHHHKO-<llH3H'Ie· 

cKoro KOMnneKca. 

Hcne~oBaHo BnH.IIHHe npe~noca~oq-
Hoi o6pa6oTKH Kny6Hei KapTo<llenJI 

Me~neHHO MeHJIIOIUHMCJI MarHHTHbiM no­

neM Ha ypo)l(aiHOCTL KapTo<llenJI. llpe~­

noca~o'IHaJI o6pa6oTKa Kny6Hei KapTo­

<llenJI nposo~HnacL no MeTo~aKe H c no­

MomLJO YCTaHOBKH, pa3pa60TaHHbiX B 

06'he~HHeHHOM HHCTHTyTe Jl~epHbiX HC• 

cne~osaHHi. 3KcnepHMeHT noKa3an npH-

6aBKY ypo)l(aJI Ha 16-22~. 
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B 1981 ro,ll;y OCHOBHLie yCHJIHB KOJIJieK­

THBa Jia6opa TOpHH 6LIJIH CKOHU:eHTpHpOBaHLI 

Ha npoBe,ll;eHHH ~H3H'IeCKHX 3KCnepHMeHTOB 

Ha Y-400, pa60TaX no CHHTe3y HOBLIX 

TpaHC~epMHeBLIX 3JieMeHTOB H nOHCKaX 

CBepXT B:>KeJILIX 3JieMeHTOB B npHpO,ll;e, Ha 

H3y'leHHH MeXaHH3Ma B,ll;epHLIX peaKU:HH H 

CHHTe3e JierqaHrnHX B,ll;ep C 60JILIIIHM H3-

6LITKOM HeHTpOHOB. bOJILIIIOe BHHMaHHe Y.ll:e­

JIBJIOCL pa3BHTHIO npHKJia)l;HhiX HCCJie,ll;O­

BaHHH. 

K aa:>KHeHIIIHM .ll:OCTH:>KeHHBM na6opaTo­

PHH OTHOCBTCB: 

- noJiy'leHHe BLIBe,ll;eHHLIX ny'IKOB HOHOB 

48,50Ti, 52,54cr H 5 6,58 Fe c HHTeHCHBHOCTLIO 

-2' 1012 'laCTHU: B ceKyH.ll:Y, npoBe,ll;eHHe 

U:HKJia 3KCnepHMeHTOB no CHHTe3y 3JieMeH­

TOB C Z ~107; 

- n p oBe,ll;eHHe 3KCnepHMeHTOB no CHH­

Te3y H H3y'leHHIO xapaKTepHCTHK CnOHTaH­

HOrO ,ll;e JieHHB pB,ll;a H30TOnOB TpaHC~epMHe­
BhiX 3 JieMeHTOB Ha YCKOpHTeJIBX Y- 300 

H Y-200 ; 

- n OJiy'leHHe ,ll;aHHLIX 0 MeTaJIJIH'IeCKOH 

BaJieHTH OCTH MeH,ll;eJieBHB, ~epMHB H ,ll;pyrHX 

aKTHHOH,ll;OB; 

- n p OBe,ll;eHHe 3KCnepHMeHTOB no CHH­

Te3y 1 0 He C 'IYBCTBHTeJILHOCTLIO BnJIOTL ,ll;O 

10-34 CM 2 H BpeMeHaMH :>KH3HH > 10-9 c; 

- H C CJie,ll;OBaHHe HepaBHOBeCHLIX npo-

n:ecCOB , conpOBO)I()l;aiOin:HXCB 3MHCCHeH BLI­

COK03He preTH'IHLIX 3apB:>KeHHLIX 'laCTHU:; 

- n OBLIIIIeHHe 'IYBCTBHTeJILHOCTH MeTo­

,ll;OB aKT HBaU:HOHHOrO aHaJIH3a C HCnOJIL30-

BaHHeM HeHTpOHOB H raMMa-KBaHTOB 

• Hoaoro MHKpoTpoHa MT-22. 

HAYqHO-HCCJIE~OBATEJibCKHE PAiiOTbl 

IIOHCK 

CBEPXT JDKEJibiX 

3JIEMEHTOB B IIPHPO,lJ;E 

1. IlpO,ll;OJI:>KaJIHCh pa60TLI no nOHCKY 

TpeKOB CBepXTB:>KeJILIX KOCMH'IeCKHX B,ll;ep 

a oJIHBHHax H3 MeTeopHTOB MapLBJiaxTH H 

Hrn CTeHIIIH. KpHcTaJIJILI o6pa6aTLIBaJIHCL 

,ll;JIB BLIBBJieHHB 06'heMHLIX TpeKOB C~OKYCH­
poBaHHLIM ny'IKOM Jia3epHoro H3Jiy'leHHB H 

no,ll;BepraJIHCL TpaaneHHIO B pe:>KHMe, o6ec­

ne'IHBaiOIQeM BLIBBJieHHe nOJIHLIX )l;JIHH Tpe­

KOB B,ll;ep c Z ~50. Bcero 3a 1980-1981 rr. 

3aperKCTpHpOBaHO -600 TpeKOB B,ll;ep C 

Z ~ 90, B TOM 'IHCJie 3 TpeKa C aHOMaJILHO 

60JILIIIOH ,ll;JIHHOH (B 1,5-2 pa3a 60JILIIIeH, 

'leM ,ll;JIHHa TpeKoB B,ll;ep Th-U ) , KOTOPLie 

MOryT 6LITL llO npe,ll;BapHTeJILHLIM OU:eHKaM 

HHTepnpeTHpOBaHLI KaK B,ll;pa C · Z ~ 110. 

B TaKoM cnyqae HX pacnpocTpaHeHHOCTL 

B raJiaKTH'IeCXOM KOCMH'IeCKOM H3Jiy'leHHH 

COCTaBJIBeT ( 1- 5) · 10-3 OT pacnpOCTpa­

HeHHOCTH B,ll;ep c Z ~ 90. Haqa TLI 3KcnepH­

MeHTLI no nOHCKY TpeKOB KOCMH'IeCKHX B,ll;ep 

c Z> 50 B OJIHBHHax,,ll;ocTaBJieHHLIXaBTOMa­

TH'IecKHMH CTaHU:HBMH "JiyHa-16" H "Jiy­

Ha-24". 

2. C n:eJILIO BLIBBJieHHB HaH60Jiee nep­

ClleKTHBHLIX HCTO'IHHKOB ,ll;JIB nOHCKa H KOH­

n:eHTpHpoaaHHB CT3 Hccne,ll;OBaH MHKpo-

3JieMeHTHLIH COCTaB reOTepMaJILHLIX BO,ll;, 

B3BTLIX 3KCne,ll;HU:HeH B 1981 r. H3 H~CKOJIL-

KHX ,ll;e CBTKOB CKBa:>KHH Ha noJiyOCTpOBe 

qeneKeH . 

IlpOB O,ll;HJIHCL TaK:>Ke HCCJie)l;OBaHHB, 

n:eJILIO K OTOphiX BBJIBJICB nOHCK reOJIOrH'Ie­

CKHX o6'heKTOB,6onee o6oraiQeHHLIX rHnoTe­

TH'IeCKH M CT3 no cpaaHeHHIO c H3y'leHHLtMH 

paHee " n pHMHTHBHLIMH" MeTeopHTaMH ( Ca­

paToB, A nneH,ll;e, E~peMOBKa). AHaJIH3 o6-

pa3n:oa npOH3BO,ll;HJICB B HH3KO~OHOBLIX na-

6opaTOp HBX B EpeaaHe H JIRP OHRH c no­

MOIQLIO B hiCOKO'IYBCTBHTeJILHLIX HeihpOHHLIX 

cneKTpo MeTpoa. HeihpoHHLIH AeTeKTOp c 

31blbeKTH BHOCTLIO perHCTpan:HH O,ll;HHO'IHLIX 

HeHTpOH OB E = 0,48 H 'IYBCTBHTeJILHLIM 

o6'heMOM 10 n npH ypoaHe lboHa (a 3)l;aHHH 

JIJIP), p aBHOM 2-3 C06LITHBM C KpaTHOCTLIO 

HeHTpOHOB > 2, n03BOJIBJI 06Hapy:>KHTL npH­

MeCL C T 3 c 'IYBCTBHTeJILHOCTLIO, 6onLIIIeB:, 

'leM 3 · 1 0-
13 

r/r, B o6pa3n:e aecoM 10 Kr. 

0T60p 6'heKTOB H3y'leHHB npOBO,ll;HJICB Ha 

OCHOBe a HaJIH3a npe,ll;nOJiaraeMLIX MeXaHH3-

MOB MHr pan:HH H o6oraiQeHHB YJILTpaMaJILIX 

KOJIH'IeCTB CT3. BLI6paHo -~000 o6pa3-

U:OB, n O,ll;Jie:>KaiQHX H3y'leHHIO, Ha nepBOM 

3Tane H CCJie)l;OBaHO -100, npe,ll;CTaBJIBIOIQHX 

MOHO- H nOJIHMHHepaJILHLie o6pa30BaHHB 

rny6HHHOrO npOHCXO:>K,ll;eHHB (KHM6epJIHTLI, 

xpOMHTLI , aHOpT03HTLI, :>KeJie3HCTLie KBap­

U:LI H ,ll;p .). 3TH o6pa3U:LI CO,ll;ep:>KaT nOBLI­

IIIeHHYIO KOHU:eHTpan:HIO npe,ll;nOJiaraeMLIX 

reoXHMH'IeCKHX aHanoroa CT3. ,lJ;nB 6onL­

IIIHHCTBa o6pa3U:OB noJiy'leHLI BepXHHe npe­

,ll;eJILI c o ,ll;ep:>KaHHB CT3- (2-3)·1o-
13

r/r. 
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,lJ;nJI HeKoTopbiX PY.IJ.HLIX o6pa3u;oa no n pe,D,­

aapHTenLHLIM OIJ;eHKaM Ha6mo,IJ,aJIOCb n p eBLI­

WeHHe CKOpOCTH cqeTa Kpa THbiX HeiiTp OHOB 

Ha,IJ, clJOHOM /11. 

CHHTE3 H HCCnE,D;OB AHHE 
CBOMCTB H30TOllOB 

TPAHCYPAHOBhiX 
3nEMEHTOB 

1. Ha UHKJIOTpoHe Y- 300 npoao,IJ,H JIHCL 

3KCnepHMeHTbl no o6nyqeHHIO 249Bk H 2 49 Cf 
HOHaMH 20 •22Ne. Hccne,IJ,OBaHHe cnoHT aHHO 

,IJ,eJIHIIJ;HXCH npo,D,yKTOB Jl,D,epHbiX pea KIJ;HH 

OCyiiJ;eCTBJIJIJIOCb C nOMOIIJ;blO YCTaH OBKH 

"MarHHTOclJoH-2" CO c6opHHKOM B BH,IJ,e TOH­

KOH naacaHoaoil neHTLI ,IJ,JIHHOH 200 0 M 

H WHpHHOH 150 MM, qTO npH HCnOJib30B aHHH 

7 ,D,OpO)KeK n03BOJIJIJIO npaKTHqecKH n OJIHO­

CTblO ycTpaHHTb clJoH OT ,IJ,OJirO)KHBy iiJ;ero 

256 Frn . 

HHJKO~OHOBaH na6opaTOPHH ~nH npoae~eHHH JKC· 

nepHMeHTOB no llOHCKY CBepXTH)I(enbiX JneM eHTOB . 

52 

B 3THX onLITax 3aperHcTpHpoaaH PJI.IJ. 

cnOHTaHHO ,IJ,eJIJIIIJ;HXCJI H3JiyqaTeneH C ape­

MeHaMH )KH3HH B HHTepaane OT ,IJ,eCHTKOB 

MHJIJIHCeKyH,IJ, ,IJ,O HeCKOJibKHX CeKyH,IJ,. 

H,IJ,eHTHcilHKau;HH Ha6nro,IJ,aeMLIX H3nyqa­

reneil BhlnOJIHHnacL nyTeM npoae,IJ,eHHH 

nepeKpeCTHbiX o6nyqeHHH, HJyqeHHH KHHe­

MaTHqecKHX xapaKTepHCTHK aTOMOB OT,IJ,aqH 

(yrnoBLIX pacnpe,IJ,eneHHH H npo6eroa), a 

TaK)Ke Ha OCHOBe aHaJIH3a 3KCnepHMeHTaJib­

HbiX ,IJ,aHHLIX no peaKu;HHM nepe,IJ,aqu, nony­

qeHHLIX paHee. B ma6AUlle npuae,IJ,eHLI HC­

cne,IJ,oBaHHLie peaKUHH, nepHO.D.LI nonypacna­

,IJ,a H ceqeHHH o6pa3oBaHHH nonyqeHHhlx npo­

.D.YKTOB, a TaK)Ke HX HaH60Jiee BepOHTHaH 

H,IJ,eHTHcilHKaiJ;HH. H3 Ta6JIHULI BH.IJ.HO, qTo 

ceqeHHH o6Pa3oBaHHH H3nyqaTeneil c nepuo­

.IJ.OM nonypacna,IJ,a 173 c npuMepHo B 10-

100 pa3 npeBOCXO,IJ,HT O)KH,IJ,aeMLie ceqeHHH 

peaKIJ;HH CHHTe3a 107-1083JieMeHTOB.llo3-

TOMY ,IJ,JIH BbiHBJieHHH CBOHCTB TH)KeJibiX H30-

TOnOB 107-108 3JieMeHTOB Tpe6yeTCH ,IJ,aJIL-



llepHo~ nonypacnaAa PeaK~HH o6pa3oBaHHH Cet~eHHe Bo3MOxtHbie 

CDOHTaHHO ~enH~erOCH H6 HCTOtJ:HHKH 

H3nytt:aTenH c 

1+0,6 
-0,4 

22Ne + 249Bk 5 259Fm 

2 2+0,9 
' -0,6 

20Ne + 249Bk 26 252102 + 246Fm 

2 3+1 ,3 
' -0,6 

22Ne + 

ueB:ma11 pa6oTa no ycTpaHeHHIO 4loua OT 

KOpOTKO*HBY~X CnOHTaHHO ~enB~XCB 

npo~yKTOB peaKUHH MHOrOHyKnOHHhlX nepe­

~att:. 

2. Ha UHKnoTpoue Y-400 npoao~HnHCb 
011b1Thl 110 H3ytt:eHHIO peaKUHB 238Ut~.4n)26Df{u 
H 243Am (26Mg, 4n) 265107 • B JTHX peaKUHBX 

H~eHTH<ilHKaUHJI H30TOnOB JneMeHTOB 104 
H 107 OKa3anaCb 3aTpy~HHTenbHOB H3- 3a 

6on~omoro cett:eHHB o6pa3oaaHHB ~enBmerocB 
H30Mepa 242Am( T 112 = 14 Mc)121• 

Ha ycKopHTene Y-400 nonytt:eHbi Bblae­

AeHHhle nytt:KH HOHOB 48 •50 Ti 
52

•
54Cr H 

56 •58Fe c JHeprHeii > 5 MJB/HyKnou H 

HHTeHCHBHOCTbiO 2 · 1012 tt:aCTHU B CeKyH~Y 
H Hatt:aTbl JKCnepHMeHTbl no CHHTe3y 109 
JJieMeHTa a peaKUHH 209Bi + 58

Fe. Co3-

,!(aHa ycTaHOBKa, 1103BOJIJIIOIUaB perHCTpH­

poaaTb CI10HTaHHOe ~eneHHe H30TODOB 109 
JJieMeHTa c T 112 > 1 MC. 

3 . B onblTax 110 o6nytt:eHHIO 
249cr Ho-

HaMH lSC Ha H30XpOHHOM UHKHOTpOHe 

Y- 200 H3Mepeua <ilYHKUHJI B036Y*~eHHJI pe­

aKUHH 2 49crctsc,4n) 258 Ku, a TaK*e yrno­

Bbie pac11pe~eneHHB H 11po6erH CI10HTaHHO 

,!(eJIBIUerocJI 11PO~YKTa c T u 2 = 15±2 MC, tt:To 

1103BOnHnO OKOHtt:a TenbHO H~eHTH<ilHUHPOBa Tb 

H30TOI1 258Ku, KOTOpbiB . ~enHTCJI CDOHTaHHO 

H o6na~aeT yKa3aHHblM nepHO~OM 110Jiypac-

11alla. 

4. Ha ycKopHTene Y-300 coaMeCTHO c 

<!lpaHUY3CKHMH ytt:eHblMH 11pOBe~eHbl JKCI1e­

pHMeHTbl 110 H3ytt:eHHIO 3aKOHOMepHOCTeB 

o6pa30BaHHJI H30TODOB <!lepMHJI, MeH,!(ene­

BHJI, JHHlUTeHHHJI H 102 JneMeHTa B peaK­

UHJIX 11epe.!(att:H TB*enbiX KnacTepOB npH 

o6nytt:eHHH MHlUeHeH H3 249Bk H 249Cf HO­

HaMH 22Ne • B ORbiT aX 11pOBO~HHOCb KOHTpO­

JIHpyeMOe XHMHtt:eCKOe Bbl~eneHHe 4lpaKUHB 

Md, Fm,Es H 102 JneMeHTa c BblCOKOH cTe-

11eHbiO OtJ:HCTKH. 

5. C 110MOIUb10 OpHrHHaJibHOB TepMO­

XpOMaTorpa<!lHtt:eCKOH MeTO~HKH H3ytt:eHa 

a,!(cop6UHJI MeTannHtt:eCKHX aTOMOB TB*enbiX 

249 Cf 14 252102 + 246Fm 

aKTHHOH~HblX JneMeHTOB Ha noaepXHOCTH 

110HHKpHCTannHtt:eCKHX THTaHa H MOnH6~eHa. 

C HCI10 Hb30BaHHeM npe~nO*eHHOrO B na6o­

pa TOpHH ypaaHeHHJI H3 nonytt:eHHblX ~aHHblX 

paCC'IH TaHhl BenH'IHHbl JHTanbnHH a~cop6-
UHH,KOT Ophle noKa3aHbl Ha puc.J B cpaBHeHHH 

C JHTa nhnHBMH cy6nHMaUHH, npe~CKa3aH­

HbiMH p a3HH'IHbiMH aBTOpaMH. 3KCI1epHMeH­

TanbHble ~aHHble 1103BOnHnH C~enaTb BhlBO~, 

'ITO Es , Fm H Md a MeTaJIJIH~ecKoM cocToB­

HHH JIBHJIIOTCJI ~BYXBaneHTHbiMH H 'ITO f -
ypOBHH JTHX JneMeHTOB paCI10JIO*eHbl OTHO­

CHTenbH O YPOBHJI cl>epMH HH*e, 'I eM f -
ypoBHH ~ayxaaneHTHbiX naHTaHOH~OB. Cae­

AeHHB o caoiicTaax MeTannH'IecKoro co­

CTOJIHHJI <!lepMHJI H MeH~eneBHJI, ~OCTYI1Hb1X 
JIHlUb B cne,!(OBblX KOHH'IeCTBaX, nony'IeHhl 

B11epable 131. 

6. Ilpe.!(l1pHHJITa 11011blTKa XHMH'IeCKOB 

H~eHTH<ilHKaUHH JneMeHTa 107, y KOTOporo 

11pe~I10JiaraiOTCJI XHMH'IeCKHe CBOBCTBa JKa-

Puc. J. 3 xcnepBNeHTanJ.HWe .z.aHHwe a npe.z.cxa3aHHWe 
3Ha'leHBA 3HTanlonBB cy6naMaUBB. BenB'IBHW .z.aHw B 
x,LbK/won~o . 

•- -b.H 
JKcn. a,Mo 

200 
" - -b.H • a, T1. 200 

100 ~ 0 -

100 

0 - "He 

A -

0 0 
Cf Es Fm Mel 
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peHHJI. MHweHL H3 249Bk o6nyqanac L uo-

HaMH 22Ne , npH 3TOM HenpepLIBHO BLI,D;e­

JIJIJiaCL JieTy'laJI rH,D;pOOKHCL peHHJI H, npe,n­

noJIO)f(HTeJILHO, 3KapeHHJI, a O'IHCT Ka OT 

3JieMeHTOB, KOTOpLie MOrJIH 6LI MeWaT L CBO­

HM HJJiylfeHHeM, .nocTurana 10 5 • Ha 

puc. 2 cxeMaTH'IeCKH noKaJaHa ucnoJILJye­

"\iaJI annapaTypa, B KOTOpOH aTOMLI OT,D;a'IH 

H3 06JiyqaeMOH MHWeHH TOpM03HJIHCL B 

noToKe ropJI'Iero BJia)f(HOro BOJ,nyxa , Hene­

TY'IHe coe,nHHeHHJI He)f(eJiaTeJILHLIX 3 JieMeH­

TOB OT,D;eJIJIJIHCL npH npOXO)f(,II;eHHH n OTOKa 

raJa qepe3 ~HJILTp. 3aTeM raJ npo xo.nun 

Ha TepMOXpOMaTorpa~HlfeCKYIO K OJIOHKy, 

r.ne npH TeMnepaType HH)f(e 250° C O)I(H,na­

JIOCL OCa)I(,D;eHHe HOBOrO 3JieMeHTa. ,lJ;eTeK­

THpOBaHHe CnOHTaHHOrO ,neJieHHJI OC y iUeCT­

BJIJIJIOCL KBapueBLIMH TpeKOBLIMH ,neTeKTO­

paMH, BJIO)I(eHHLIMH B KOJIOHKY. Y CTaHOBKa 

BKJIIO'IaJia CHCTeMLI TOHKOH XHMHqecKOH 

O'IHCTKH UHPKYJIHpyeMoro raJa. B npo,nyK­

Tax 06JiylfeHHJI He 6LIJI Haii,neH CnOHTaHHO 

,neJIJIIUHHCJI H3JiyqaTeJIL C XHMH'Ie CKHMH 

Puc. 2. Cxewa JKcnepuMeHTanJ.Hoi annapaTy pw JUill 
XBMB~eCKOi B~eHTB~BKa~BH JneNeHTa 107 KaK 3Ka· 
peH&ll: 1 - xawepa c MHWeHJ.JO, 2 - 6epxnueBaJI wu­
weu'- 3,5 - ne~u. 4 - ~HnJ.Tp, 6 - KBap~eBall x onouxa, 
7 - JaUUITHWI KO)I(YX, 8 • KB&p~eBWe TpeKOBWe ~e­
TeKTOpW, 9-20 • CHCTeMa UpKynliiUIB B O~HCTKH ra3a 
C XOHTpOnJ.HWMB npH60paMB. 

lJizzNe 
-

5 
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CBOHCTBaMH 3KapeHHJI. MeTO.D;HKa noJBOJIJIJia 

perHCTpHpOBaTL aKTHBHOCTH C nepHO,II;OM 

nonypacna.na 6onLwe 1 c 141 . 

7. 3aKOH'IeHLI OnLITLI no ,neJieHHIO 23Bu H 

232Th raMMa- KBaHTaMH, HCnycKaeMLIMH npH 

pa,nuoaKTHBHOM pacna,ne. H.neHTH~HUHPOBa­

HLI Te raMMa-JIHHHH (B HHTepBaJie 3HeprHH 

3-5 M3B) , KOTOpLie HCnLITLIBaiOT peJO­

HaHCHOe norJIOIUeHHe Ha Jl,npax 238u H 
232ThH npHBO.D;JIT K ux .neneHHIO. HJMepeH­

HLie CelfeHHJI ,neJieHHJI 3THMH raMMa-KBaH­

TaMH OKa3aJIHCL B 100-1000 pal 60JILWe, 

lfeM celfeHHJI ~oTo.neneHHJI, ycpe,nHeHHLie no 

HHTepBaJiy 3HeprHH 50-100 K3B ( noJiylfeH­

HLie B OnLITaX C TOpM03HLIM cneKTpOM 

raMMa-HJJiylfeHHJI)/5/ • 

MEXAHH3M B3AHMO,D;E"RCTBHJI 

T JI::>KEJihiX HOHO B C JI,D;P AMH 

1. IlpO,D;OJI)f(aJIHCL 3KCnepHMeHTLI no 

H3ylfeHHIO MeXaHH3Ma 3MHCCHH BLICOK03Hep­

rH'IHLIX JierKHX 3apJI)I(eHHLIX lfaCTHU B peaK­

UHJIX C TJI)f(eJILIMH HOHaMH. C nOMOIULIO 

MarHHTHOrO cneKTpOMeTpa, ycTaHOBJieHHO­

ro no.n yrnoM 0±2° , HlY'IeHLI 3HepreTH­

qecKHe cneKTPLI JierKHX 3apJI)f(eHHLIX lfaCTHU 

(p ,d ' t' 3,4,6,8 He' 6,7,8 Li ' 9,10Be). BLI-

coKaJI paJpewaiOIUaJI cnoco6HOCTL ycTa-
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HOBI<H noJBonuna B p.11,D,e cnyqaea cnyc­

THThC.II no ceqeHHIO Ha 6 nop.II.IJ.I<OB no cpaa­

HeHHIO C B:biXO,IJ,OM B Mai<CHMyMe 3HepreTH" 

qeci<oro cnei<Tpa (puc.3,4), IIoi<aJaHo, 'ITO 

BO BCeX H3y'leHH:biX peai<UH.IIX o6pa3yiOTC.II 

B:biCOI<03HepreTH'IH:ble 'laCTHU:bl C 3Hep­

ruei, 6nH3I<OB I< I<HHeMa TH'IeCI<OMY npe­
,IJ,eny /61, 

2. CoJ,IJ,aHa 3I<cnepuMeHTanhHa.ll anna­

paTypa H pa3pa6oTaHa MeTO,IJ,HI<a H3MepeHH.II 

MHO)f(eCTBeHHOCTH raMMa- nyqeii: B peai<UH.IIX 

Ha nyqi<e YCI<OpeHH:biX T.II:>Ken:biX HOHOB, B TOM 

'IHCne B peai<UH.IIX C B:bineTOM 6:biCTp:biX 3ap.11· 

)f(eHHhiX 'laCTHU. IlpoBe,IJ,eH:bl 3I<CnepHMeHT:bl 

no H3MepeHHIO napaMeTpoa pacnpe,D,eneHH.II 

no CnHHaM B I<OHe'IH:biX .II,IJ,pax, o6pa3yi0-

IUHXC.II nocne ucnapuTenhHoro I<aci<ana HeiT­

poHOB COCTaBH:biX .II,IJ,ep 160 Qd(l6Q,xn)l?S-xHf, 

176yb( 160,xn)192-xPtH 176yb(22Ne,xn)148-xHg. 

Ilpoae,IJ,eH:bl nepB:ble 3I<cnepuMeHT:bl no 

H3MepeHHIO MHO)f(eCTBeHHOCTH raMMa • ny'leH 

4~ 

140 T20 
E 

6
(M3B) 

na 

Puc. 3. 3HepreTR'IecxRe cnexTpw nerxRx 3&pllliCeHHWX 

'I&CTRU p , d,T, 3 He, 4He, 6 He, 8 He . 

B COBn a,IJ,eHHH C 6:biCTphiMH a ·qacTHUaMH 

,D,n.ll p e ai<UHH 181Ta( 22 Ne, a x n) 171 (puc.S). 

3. IIpoae,IJ,eH UHI<n 3I<cnepuMeHTOB no 

CHHTe3y HeHTpOH006oraxueHH:biX H30TOnOB 

neri<ux .II.IJ.ep, B oco6eHHOCTH H30Tona 1 ~e • 

HHTepe c I< 3THM 3I<cnepuMeHTaM onpe,D,e­

n.lleTC.II TeM, 'ITO ,IJ,O HaCTO.IIIUero BpeMeHH 

HeT nonHOH .IICHOCTH OTHOCHTenhHO .II,D,epHOH 

CTa6HnhHOCTH l~e . B nOHCI<aX 3TOrO H30" 

TOna B peai<UH.IIX C T.II:>Ken:biMH HOHaMH MO:>K­

HO HCn Onh30BaT:b P.II.D. nO,IJ,XO,IJ,OB : rny60I<O· 

Heynpyrue peai<UHH, peai<UHH Jap.II.IJ.OBoro 

o6MeHa , ,IJ,eneHue .II,D,ep . li:blnH npoae,IJ,eH:bl 

3I<CnepHMeHT:bl no H3y'leHHIO cnei<TpOB H30-

TOnOB renH.II B peai<UHH 232Th + ll B . 
Ha6nro,IJ,eH:bl H30TOnhl 3He, 4 He, 6 He, SHe. 
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Ha 106 .11~ep 8 He He 3aperucTpupoBaHo 

jc Be I 
o~ 232Tbt 22Ne(178 M3B) 

10 

I 
HH O~HOrO Jl~pa 10fle, 'ITO Ha DOpJI~OK DOBLI· 

CHnO 'IYBCTBHTenLHOCTL aHanorH'IHLIX 3KC· 

nepHMeHTOB. H3MepeHHJI npoBO~HnHcL c 

HCDOnL30BaHHeM MarHHTHOrO cneKTpOMeT· 

pa, ~BoiiHoii CHCTeMLI L\E 1 x L\E 2 x E -~e­
TeKTOPOB H BpeM.IInponeTHOB CHCTeMLI • 

-I ,.... 
• ·1 
~ 10 ... 

I 8L; (.) 

· 2 
~ 10 
(I) 

::E: .......... 
\0 ·3 
l: 10 

~ ,o' 

~~~wsl I I 

'ti 20 40 
' ' ' t I. 60 10 'Q) 120 

II 

I ' I 

,, 
I l 

60 10 Ill 120 MO 

EJ\(M3B) 

4 . B peaKUHH Ag+ 40 Ar ( 290 M3B 

npoBe~eHLI KOppenJIUHOHHLie 3KCnepHMeHTLI 

C perHCTpauHeB O~HOBpeMeHHOrO BLineTa 

~Byx a -qacTHU. H3MepeHLI yrnoBLie Kop­

penJIUHH B nnOCKOCTH H BHe nnOCKOCTH pe­

aKUHH, npoBe~eHO cpaBHeHHe HHKn103HBHLIX 

3HepreTH'IeCKHX CDeKTpOB a -qaCTHU H 

cneKTpOB COBDa~eHHB, C~enaHLI OUeHKH MHO­

)KeCTBeHHoro o6pa3oBaHHJI a -qacTHU. 

Puc. 4. 3HepreTB'IeCKHe cneKTpw 6 Li, 7Li,8 Li, 9se!0Be. 

Puc. 5. 3aaacawocTh cpe,llHell MHO:lKeCTBeHHOCTR raN­

MA • ny'lell OT 3HeprRR a • 'IACTRII ,llnJI pe&KIIRR 
lS1Ta + 22 Ne npR 3HeprRR ROHOB HeOHa 165 M3B . 
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. 
PA3PA60TKH B 06JIACTH YCKOPHTEJIER 

1. BLJllOJIHeHLI MOHTa:>K H HaJia~Ka nepBO­

O'lepe~HLIX llOCTOJIHHLIX CHCTeM 3JieKTpO­

nHTaHHJI ycxopHTeJIJI Y- 400, 'ITO noJBOJIHJio 

o6ecne'IHTL HCTO'lHHKaMH llHTaHHJI BCIO CH· 

CTeMy TpaHCllOpTHpOBKH llY'lKOB. 

2. Ocyi.QeCTBJieH MOHTa:>K o6opy~oBaHHJI 

KaHana TpaHCllOpTHpOBKH llY'lKOB yCKOpH­

TeJIJI Y- 400 B 3KCnepHMeHTaJILHLIH JaJI H 

Ha clJHJH'leCKOH MHIIIeHH llOJiy'leH ny'IOK HO· 

HOB 56Fe+20 C HHTeHCHBHOCTLIO 2·10 12r/c. 

PaciiiHpeH ~HanaJoH ycxopJieMLIX qacTHU, 

anepaLie ycxopeHLI HOHLI 54cr+6. 

3. Ilony'IHJIH ~aJILHeii:IUee paJBHTHe HC­

CJie~oBaHHJI, CBJIJaHHLie C paJpa60TKOH HO· 

BLIX HCTO'IHHKOB MHOrOJapJI~HLIX HOHOB ~JIJI 

C eJILIO llOBLJIUeHHJI HHTeHCHBHOCTH H 

JapJI~HOCTH ny'IKOB paJpa6oTaH YHHKaJILHLIH 

HCTO'IHHK MHOrOJapJI~HLIX HOHOB C HMnyJILC­

HOB no~a'leii: pa6o'lero raJa 181• Ha puc. 6 
npe~CTaBJieHLI cpaBHHTeJILHLJe ~aHHLie OT· 

HOCHTeJILHOrO BLIXO~a HOHOB paJJIH'lHLIX Ja· 

pJI~HOCTeH ~JIJI KpHllTOHa H KCeHOHa B CJiy­

'laJIX H M nynLcHoro H HenpepLIBHoro Hanycxa 

pa60'le r o raJa B HCTO'IHHK. BLIXO~ BLICOKO· 

JapJI~HLIX HOHOB HJ HCTO'lHHKa C HMllYJILCHOH 

. no~a'leH raJa BLIIIIe, 'leM ~JI HCTO'IHHKOB 

c Henpe pLIBHLIM HanycKOM. A6coJIJOTHLie 

JHa'leHH JI HMllYJILCHLIX TOKOB HOHOB Kr ll+ H 

• Xel~ COCTaBJIJIIOT COOTBeTCTBeHHO 

D;HKJIOTpOHOB Jia6opa T OpHH. KaHaJibl B biBe.neHHbiX ny'IKOB HOHOB YCKOpHTeJI.II Y • 400. 
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Puc. 6. 0THOCHTen&Hbli BbiXO,ll BOHOB KpBUTOHa H 

xceHoHa no 3apll,llHOCTliM. Kpaswe npoHopllla posaHw 

Ha BenB'IBHY TOJCll O,llH03apll,llHbiX BOHOB. C nnOWHble 

JCpHBble • ,llnll BCTO'IHBJCa C BMnyn&CHOi UO,lla'le i ra3a; 

DYHJCTBpHWe • ,llnll BCTO'IHBJCa C HenpepbiBHOi DO,lla'lei 

ra3a . 

100 MKA H 50 MKA. IlpH HMnynbcHoii no­

,IJ;a'le ra3a, no cpaBHeHHIO c Henpep biBHbiM 

HanycKOM, pacxo,IJ; pa6oqero ra3a CHH~eH 

B 1,5-2 pa3a. 

IIpoBe,IJ;eH UHKn 3KcnepHMeHTanbHbiX HC-

cne,IJ;oBaHHii /9/ no onpe,D;eneHHIO TaKHX 

Nz 

1o1' 

· IOD 

1012 

ro11 

IoiO 
I 2 ' - 5 6 ., 8 9 IO z 

Puc. 7. 3aBBCBMOCTb KOnB'IeCTBa BOHOB Nz OT xpaT· 

HOCTB BOHB3aUBB Z, nonyqaeMbiX 3a O,llBH BMnynbC na· 

3epa ,llnll pa3nH'IHWx 1\laTepaanos waweHH: o - Si, 
l'l - V , • - Ta. 

Ba~HbiX xapaKTepHCTHK na3epHOH nna3Mbl 

B CHnbHOM MarHHTHOM none, KaK 3apH,Il;OBbiH 

H 3HepreTH'IeCKHH cneKTpbi, CTpyKTypHaH 

,IJ;HHaMHKa nna3MeHHoro $aKena. 

IloKa3aHO, 'ITO B MarHHTHOM none (0,2· 
·0,5 T) npH nnOTHOCTH MOIUHOCTH na3ep· 

Horo H3ny'leHH.II 10 9 BT/CM 2 B na3epHoii 

nna3Me o6pa3yiOTCJI HOHbl C MaKCHManbHOH 

KpaTHOCTbiO HOHH3aUHH: Si 8+, yll+ , Zr 13+, 

In 1 1+, Ta 9+, Bi 8+(puc. 7). 
Ha OCHOBe nonyqeHHbiX pe3ynbTaTOB 

pa3pa6oTaHa KOHCTPYKUHJI MaKeTa na3epHO· 

ro HCTO'IHHKa MHOr03apH,IJ;HbiX HOHOB ,IJ;n.ll 

UHKnOTpOHa, C nOMOIUbiO KOTOporo Ha H30" 

XpOHHOM UHKnOTpOHe Y • 200 YCKOpeHbl 

Tpex3ap.II,IJ;Hble HOHbl yrnepo,D;a. 

HAYliHO-IIPHKJIA~HhiE PAEOThl 

1. IlpOBO,IJ;HnHCb pa60Tbl no pa3BHTHIO 

MeTO,IJ;HK aKTHBaUHOHHOrO aHanH3a o 6 pa3UOB 

H ,IJ;OCTH~eHHIO npH 3TOM 6onee B biCOKHX 

napaMeTpOB Ha OCHOBe HCnOnb30BaH HJI HO· 

Boro MHKpoTpoHa MT-22. 
Bbi6paHHa.ll 3KcnepHMeHTanbHO onTH· 

ManbHa.ll reoMeTpHH ypaH·6epHnn HeBoro 

KOHBepTOpa n03BOnHna nony'IHTb nnOTHOCTH 
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nOTOKOB TennOBbiX H pe'30HaHCHbiX HeHTpO· 

HOB B6nH3H UeHTpa rpa$HTOBOrO Ky6a 

5·10 8 HeHTp/cM2 • C H 5·10 7 HeiiT/cM 2 •c 

COOTBeTCTBeHHO npH TOKe YCKOpeHHbiX 

3neKTPOHOB 20 MKA. 

HcnonL30BaHHe Hoaoro MHKpoTpoHa H 

6onee 3~eKTHBHOH CHCTeMbi perHCTpaUHH 

HaBe,IJ;eHHOH raMMa·aKTHBHOCTH n03BOnHnO 



CHH3HTL nopor onpe~eneuas 3onoTa B pe­
anLHhiX o6pa3nax ~o 3·10-8 r/r (puc.8). 
TaKae B03MO)KJIOCTH MeTo~a y~osneTsops­
JOT Tpe6oBaHHBM 6onLWHHCTBa npaKTH'Ie­
CKHX 3a~a'l. 

Ha'laTo 3~eKTHBHOe acnonL30Bauae 
TOpM03HOrO H3J.Iy'leHHB MHKpOTpOHa ~ng ne­
neii raMMa-aKTHBanaouuoro auana3a. 

Pa3pa6oTaua MeTo~HKa raMMa-aKTHBa­
naouuoro onpe~eneuas co~ep)l(aHHB Topa .. 
B reonora'leCKHx o6pa3nax, o6ecne'IHBa~­
mas nopor onpe~eneuas Topas ... 10-7

r;r1101 

B Ka'lecTBe auanHTH'IecKoii raMMa-nHHHH 
sw6pauo H3nyqeuae Topas c 3Hepraeii Ey = 
== 84,2 K3B (puc. 9). 

Ha'laTO TaK)I(e HCnOJJL30BaHHe TOPM03• 
uoro H3nyqeuus ~ns onpe~eneuas co~ep)l(a­
HHB 6enKa B opraHH'IeCKHX COe~HHeHHBX 

nyTeM aKTHBai{HH a30Ta (pUC. 10) H H3Me­
peHHB aHHHrHJJBUHOHHOrO H3J.Iy'leHHB H30TO· 
na l~ ( T 112 = 10 MHH) . Jiopor 'IYBCTBH­
TenLHOCTH onpe~eneHHB a30Ta COCTaBnBeT 
-10 MKr, 'ITO nO'ITH Ha ~Ba nopB~Ka MeHLWe 
Kona'leCTBa a3oTa, co~ep)l(amerocs B 6enKo­
BOM BemecTBe OT~enLHhiX 3epeH KYJ.ILTyp­
HhiX 3naKoB (nweuuna, puc a ,np.). TaKoii 
3anac no 'IYBCTBHTenLHOCTH auana3a npe~o­
CTasnseT B03MO)I(HOCTL OT60pa OT~enLHhiX 
3epeH, CO~ep)l(am&X nOBLIWeHHOe KOJ.IH'IeCT­
so 6enKa, ~ns neneii ceneKUHH. 

Puc. 8. CneKTJl rawwa-H3ny'leHH• o6pa3ua, COJleplKA· 
~ero 30nOTO (Ey=411,8 K3B ). 
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Puc. 9. CnexTf rawwa·&3nyqeaa• o6pa3ua, COJlepliC&· 
~ero 0, ·to- r/r Top••· 

Jipo~OJJ)I(aJJHCL pa60Thl no npHMeHeHH~ 
~ng aKTHBai{HOHHOrO aHaJJH3a cypLMBHO- 6e­
punnaesoro HCTO'IHHKa ueiiTpouos. HcnonL-
3osauae raMMa-HCTO'IHHKa 124Sb HHTeH­
CHBHOCTL~ -500 KH n03BOJ.IHJ.IO nony'IHTL 
HCTO'IHHK HeiiTpOHOB C BhiXO~OM 

-10 ueiiTp./c a no~Tsep~HTL neneco­
o6pa3HOCTL npHMeHeHHB cypLMBH0·6epan­
JJHeBhiX HCTO'IHHKOB ~ng npoBe~eHHB auana-
308 ua co~ep)l(aHHe 3onoTa a ~pyrax 3ne • · 
MeHTOB /ll/. 

Pa6oTLI no ycosepweHCTBOBaHHJO a pa3-
BHTH~ MeTO~HK peHTreHO~n~opecneHTHOrO 

auana3a nposo~unacL B uanpasneHHH pac­
wapeuu s Kpyra H30TOnOB, HCnOJJL3yeMhiX 
~ng B036y)l(~eHHB xapaKTepHCTH'IeCKOrO H3-
nyqeuus 3neMeHTOB (uanpHMep, npaMeue­
HHe 71Ge) a o6na~a~max 6onee no~xo~smeii 

Puc. 10. Kp11aa• cna.11a aKTBBBOCTB 1 r o6nyqeaaoro 
3epHa nuJeHBUW. 

. 
~ 10 

50MHH, 
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JHeprueii H3ny'leHHH 1121 , a TaK)t(e yny'IIUe­

HHH ycnOBHH l'I.HanH3a nerKHX JneMeHTOB 

( nerqe THTaHa /lSI). 3TO ,IJ;ano B03MO)t(HOCTh 

yBenH'IHTh HHTeHCHBHOCTh perHCTpHpyJOme-

ro H3ny'leHHH H CHH3HTh nopor 'IYBCTBH- J( 
.......... "§ 

TenLHOCTH aHanH30B PH.IJ:a JneMeHTOB B ...§ .... 
2-3 pa3a. ~ .... .... 

~--
2. B uccne,IJ;oBaHHHX B3aHMO,IJ;eiicTBHH 

TJI)t(enLIX HOHOB C MOHOKpHCTannaMH MeTo­

.D:OM J<l><t>eKTa TeHeH nony'leHLI pe3ynLTaTLI 

0 CTeneHH pa,IJ;HaUHOHHOrO llOBpe)t(,IJ;eHHH 

MOHOKpHCTannOB pa3nH'IHhlMH TH)t(enLIMH 

HOHaMH. C uenLJO pa3BHTH.ll MeTO,IJ;HKH 

H3MepeHH.ll BpeMeHH npoTeKaHH.ll H,II;epHLIX 

peaKUHH c noMomLJO J$$eKTa TeHeii npoBe­

peHa ycTOH'IHBOCTL BenH'IHHLI pa3HOCTH rny-

6HH TeHeBLIX MHHHMYMOB I':. X K pa,IJ;HaUHOH­

HOMY llOBpe)t(JJ:eHHJO MOHOKpHCTanna. C.n:enaH 

BhlBO.D: 06 O,IJ;H03Ha'IHOH CB.li3H H3Mep.lleMOH 

BenH'IHHLI l':.x C BpeMeHHOH 3a.IJ:ep)t(K0H 

.li.D:epHOH peaKUHH / 14/(puc. 11,12). 

3. IIpo,IJ;on)t(anHcL uccne,IJ;oBaHHH pa.n:ua­

UHOHHoro B03,IJ;eHCTBHH yCKOpeHHhlX TJI)t(e­

nLIX HOHOB Ha nnaCTH'IeCKHe CBOHCTBa H 

cTpyKTYPY pa3nH'IHLIX MeTannoB. IIpoBe.n:e­

Hhl cpaBHHTenLHLie H3MepeHH.ll CKOpOCTH 

non3y'leCTH anJOMHHH.ll, HHKenH HP.li.D:acnna­

BOB. Hccne,IJ;oBaHa cTpyKTypa pa,IJ;HaUHOHHLIX 

.n:e$eKTOB, a TaK)t(e pacnpe,IJ;eneHHe ,IJ;Hcno-

Ha'laTbi JKcnepHMeHTbl no aKTHBaUHOHHOMY aHaJIHJY 

Ha HOBOM MHKpOTpOHe MT-22. Ha CHHMKaX: yCKOpJIIO· 

IUaJI KaMepa H nyJibT ynpaBJI6HHJI MHKpOTpOHOM. 
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Puc. 11. J aBHCHMOCTb rny6HHbl T6H6BOrO MRHHMyMa 

)( OT fiJIOT HOCTH .D.Olbl ROHHOrO 06Jiy'I6HHJI l : a) pe· 

aKUHll .u.ene HHll •.u.ep W + 22 Ne (174 MJB); 6) ynpy­

roe pacceJIHRe W+ 40Ar (24 MJB); s) ynpyroe pac­

celiHHe Ga P + 31P(31 MJB). 
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Ka:UHH H nopoo6pa30BaHHe B MOnH6~eHe B 
3aBHCHMOCTH OT 3HeprHH HOHOB HeOHa. flo­
crasneHhl 3KcnepHMeHThl no o6aapy)l(eHHIO 
3~~ei<Ta H3MeHeHHS BHyTpeHHero TpeHHS B 
o6pa3:UaX HH06HS npH o6nyqeHHH HOHaMH 
yrnepo~a. llpo~oll*anHcL 3KcnepHMeHThl no 
BLIHBneHHIO Knacrepaoi crpyKTYPhl B cu­
cTeMe Me~L·)I(ene30 C HCnOllL30BaHHeM Me­
TO~OB Mecc6ay3pOBCKOH cnei<TpOCI<OnHH. 

Puc. 12. H3wepeHHwe 3H&1feHII• pa3HOCTH rny6RH TeHe· 

BWX NHHIIWYNOB l:J.)( npB p&3HOif fiJlOTHOCTII .ll03W IIOH· 

HOrO D6JJy1feHBA I : a) pe&ICUH• .!{eJJeHBA A.!{ep 
238U+ 12C (81 t.hB) R W+ 22 Ne (174MlB;6) ynpy· 

roe pacceAHBe W+ 40Ar (24 MlB). 

3KCTIE PHMEHTAllhHAR ATITIAPATYPA 

1. Pa3pa6aThiBancs rpexcryneaqarhli 
Mace- cnei<rpoMeTp JIH.LJ;HA, npe~Ha3Haqea­

HLIW ~ng nOHCI<a H H~eHTH~HI<a:UHH CBepXTS· 
)l(ellhiX 3neMeHTOB B npHpO~HLIX o6pa 3:uax H 
npo~yi<TaX HX XHMHqecKOH nepepa60TKH npH 
,1\0CTH)I(eHHH BLICOKOH OTHOCHTenLHOH qyBCT­
BHTenLHOCTH (10-l2 + 10-14aT/aT ) npH 
a6COlliOTHOH qyBCTBHTenLHOCTH 10 5 -10 7 

aTOMOB. 
Macc-cnei<TpoMeTp (puc.13)BKnJOqaer 

B ce6g cne~yJOIUHe OCHOBHLie 3JieMeHTLI: 
na3epHLIH HCTOqHHK, ra30BYIO nepe3aps~HYIO 
MHllieHL, 
cenei<rop, 

3llei<TpOCTaTHqecKHH 3ap s,l\OBhiH 
CTHrMaruqeci<yJO axpoMaruqe-

CKYIO CHCTeMy npe~BapHTellLHOH oqHCTKH, 
COCTOSJUYIO H3 ~BYX ~HnOnLHLIX . Ma rHHTOB . 
H ~syx nap I<Ba~pynonLHLIX nHH3. TpeTLs 
CTyneHL oqHCTKH C03~aeT pa3pemeHHe no 
Macce -700-1000. 

llpose~eao uccne~osaaue pa6oThl na-
3epaoro HOHHoro ucroqaui<a (puc. 14 ) Macc­
cenaparopa, OCHOBOH KOTOporo SBnSeTCS 
onruqeci<Hi nalepahli reaeparop ( ,\ = 
= 1,06 MKM, 3HeprHS 3 ·1 0-2 )1; )1(, i\t = 
= 12 HC). B KaqecTBe MHllieHeH HCn OnL30· 
sanucL c , AI , Ni , Cu , Y , Mo , Ta , Pb u 
HeKOTOpLie XHMHqeCI<He COe~HHeHHS 

(puc. 15). llpH nnoTHOCTH na3epaor o H3ny­
qeaus 2· 109 Br/cM2 qucno HOHOB, no­
na~aBlliHX aa Konnei<Top, cna6o 3asuceno 
OT Z MHllieHH H B cpe~HeM COCTaBnsno 
.. 10 11 qaCTH:U B HMnynLce. 
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Ha puc. 16 npuse~eHLI speMeaaoe pac-
npe~eneaue HMnynLca TOI<a ~ns 

raarana. Oao xapai<repH3yercs 
HOHOB 
TpeMS 

Puc. 13. Cxewa wacc·cneJCTpoweTpa: I+S • JCB&.!{pyno· 

JIB, 6 • WHICPOIC&H&JlLHWe fiJl&CTBHW . 

nyY 

3+•1+ 
0 

o
0 ~co 

0 
t-1+ 

0 00 3 
0 0 
0 B......_ 3aPff,QOBaft I. 

+1~1- ceneK4Hft 

&la-ra3oBaft 
~ MHWeHb 

'b 

naJepa~ 

t!.i 



Puc. 14. Cxewa ycTaHOBKH M.l accneAOBaHB.I pa6oTw 
naJepHOrO BOHHOrO IICTO'fHHKa : 1"'" 5 • OfiTH'feCJCBi 
xsaaToswl reaepaTop ( OKr) c cacTewoi aacTpolxa 
B iltoJCyCBpOBKB ny'fa, 6 • BOHBJaTOp C MBWeH .. IO H CB· 
CTeWOi iltOpMIIpoBAHB.I ny'fKa, 7 • 9 • MarHBTHWi cneKT • 
poweTp, 10,11 • AeTeKTOp IIOHOB B JanOMHHaiOIIUII 
ocu:annorpa4t. 

MaKCHMyMaMH, OTBeqaJOUUIMH TpeM 3Hepre­

TH'ieCKHM rpynnaM HOHOB B pa3JieTaiO~eHCB 

KBa3HHeiiTpaJILHOH Jia3epHOH IIJia3Me. 

B rpynne BOHOB C 3Hepraeii OKOJIO 2 3B 

cocpe~oToqeHLI npaKTBqecKH ace MOJieKy­

JIBPHLie BOHLI, a B paiioHe 3HeprBH 100 3B 

HX HeT Ha ypOBHe I0-4 OT IIOJIHOrO TOKa /l 5 ~ 

2. ~JIB peracTpanaa rrpo~yKTOB B~ep­

HLIX peaKnBii C TB)KeJILIMB BOHaMB C03~aH 

BpeMBIIpOJieTHLIH CIIeKTpOMeTp, II03BOJIBJO· 

InBH B~eHTB!llBnBpOBaTL perBCTpBpyeMLie 

qaCTBnLI IIO Macce, 3HeprBB, CKOpOCTB H 

yrJiy BLIJieTa 83 MBIUeHB. 

0CHOBY CIIeKTpOMeTpa COCTaBJIBeT 

CTapTOBLIH BpeMeHHOH ~eTeKTOp Ha OCHOBe 

MBKpOKaHaJILHLIX IIJiaCTBH B 60JILWaB II03B· 

nHOHHo-qyBCTBBTeJILHaB BOHB3anBOHHaBKa­

Mepa c axo~HLIM OKHOM ( HK). BpeMeHHOe 

pa3peweHBe CIIeKTpOMeTpa COCTaBJIBeT 

300 nKc. HcnoJIL30BaHue B KaqecTBe ra3o­

aoro HanoJIHBTeJIB napoB npe~eJILHLIX yrJie­

BO~OpO~OB o6ecneqaaaeT KOMIIJieKCHYIO pa-

6oTy HK KaK apeMeHHoro B 3HepreTaqecKoro 

11 

~eTeKTopa. HB3Koe ~aBJieHae ra3a, ~ocTa­

TO'IHOe ~JIB IIOJIHOrO TOpMO)KeHBB OCKOJIKOB 

~e eHHB B pa6oqeM 06'beMe KaMepLI, II03BO• 

JIBeT BCIIOJIL30BaTL TOHKBe !llOJILrB Ha BXO~­

HOM OKHe H o6ecnequaaeT 3HepreTaqecKoe 
pa3pewe Hae 0,8o/o. 

Puc. 15. 3a p.IAOBwi cneKTp BOHOB HHKen.l . 

10 
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Puc. 16. BpeweaHoe pacnpeJXeneHae aw:nym.ca TOJca 
OJIH03apAJIHWX HOHOB T&HTana. 

enpe~eneHHe MeCTa nona~aHHH qacTHU 
OCyiUeCTBnHeTCH nyTeM H3MepeHHH ~BYX 

B3aHMHO nepneH~HKynHpHLIX KOOp~HHa T. 0~­
Ha KOOp~HHaTa,nepneH~HKynHpHaH3neKTpO­

~aM HK, nonyqaeTCH H3MepeH:ueM ap eMeHH 
3a~ep)KKH curHanoa, nocTynaiOIUHX c o6oux 
KOHUOB nHHHH 3a~ep)KKH, pacnonO)KeHHOH 
3a nponopuuoHanhHOH HHTbro, KOTopaH no­
MeiUaeTCH Me)K~y ~BYMH cerMeHTaMH aHO~a 
HK. ToqHoCTh B onpe~eneHHH Koop~HHaT 

nyqwe 1 MM. llpe~yCMOTpeHO H3MepeHHe 
y~enbHbiX nOTepb qaCTHU C uenbiO HX H~eH­
THci>HKaUHH no Z • 

CneKTPOMeTp pa6oTaeT Ha nHHHH c 3BM 
CM-3 /lSI, 

3. Tipo~on)KanHCh pa6oThi no co3~aHHIO 
H3MepuTenLHoro ueHTpa Y-400 Ha 6a3e 
CM 3BM: BBe~eHbi B 3KcnnyaTaUHIO qeTLipe 

3BM CM-3, opraHH30BaHa ux CBH3h c 3BM 
TPA ·1140, pa3pa6oTaHbi H H3roToaneHbi 
UBeTHhie ~HcnneH ~nH OT06pa)KeHHH MHOro-
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MepHbiX ~aHHLIX Ha 6a3e npOMbiWneHHbiX 
TeneBH30pOB, pa3pa6oTaHO OKOnO 20 6nOKOB 
KAMAK ~nH ci>H3HqecKHX H3MepHTenLHbiX 
Mo~yneii:, co3~aHo nporpaMMHoe o6ecneqe­
HHe ~nH BBO~a ~aHHbiX B 6a30BYIO 3BM JUIP 
H o6MeHa HHcl>opMauueii: Me)K~Y CM 3BM 
H H3MepuTenLHLIM ueHTPOM Y-400. 

Co3~aHa annapaTypa ~nH 3KcnepuMeH­
TOB no nOHCKY 10 He. 

YcoaepweHCTBoaaHa annapaTypa B 
HH3KOci>OHOBOH na6opa TOpHH no nOHCKY 
caepxTH)KenbiX 3neMeHTOB B npupo~e. co-
3~aHa 3aiUHTa YCTaHOBKH OT cl>oHa KOCMHqe­
CKHX H3nyqeHHH Ha 6a3e 6nOKOB CUHHTHn­
nHTOpOB. 

C~aHa B 3KcnnyaTaUHIO nepaaH MHKpo­
npoueccopHaH aBTOMaTH3HpOBaHHaH CHCTe· 
Ma c6opa H npe~cTaaneHHH ~aHHbiX o napa­
MeTpax ycKopuTenH Y-400, pa3pa6oTaHLI 
nporpaMMLI, o6ecnequaaroiUHe npe~cTaane­
HHe CTaTHqeCKHX napaMeTpOB. 
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~eSTenLHOCTL Ra6opaTOpHH HeHTpoH­
HOH 4JH3HKH B 1981 ro,IJ;y B OCHOBHOM 6Lma 
HanpaaneHa Ha no,IJ;rOTOBKY H ocyw;ecTaneHHe 
nyCKOBLIX pa60T Ha HMnynLCHOM peaKTOpe 
HliP- 2, no,IJ;rOTOBKY 4Ju3H1.fecKHX ycTaHOBOK 
,IJ;nS 3KCnepHMeHTOB Ha 3TOM peaKTOpe 
H Ha BLinOnHeHHe nporpaMMLI Hay"'HLIX HC­
cne,IJ;OBaHHH Ha HMnynLCHOM peaKTOpe 
HliP-30 C HH)KeKTOpOM RY3-40. 

3aKOH1.feH nepBLIH 3Tan 3HepreTH-
1.feCKOrO nycKa Hli P- 2 H no,IJ;roToaneH 3a­
Bepwarow;HH 3Tan C nepcneKTHBOH BLIBO,IJ;a 
peaKTopa Ha pa6oque napaMeTpLI. Tio,IJ;ro­
ToaneH K pa6oTe B 3KCnepHMeHTanLHOM 
3ane HliP-2 ps,D; HeHTPOHHLIX cneKTpoMeT-

poa nep aoH oqepe,IJ;H. PeKOHCTpyupoaaH H3-
MepHTen LHLIH UeHTp na6opaTOpHH. 

Ha H EP -30 B xo,IJ;e Hay"'HLIX uccne,IJ;oaa­
HHH 3Kc nepuMeHTanLHO o6Hapy)KeHo Hoaoe 
saneHue : pe3oHaHCHoe ycuneHHe 3414leKTa 
HapyweHHS npOCTpaHCTBeHHOH "'eTHOCTH npH 
B3aHMO,IJ;eHCTBHH HeHTpOHOB C S,D;paMH. 

fiony 1.feHLI cyw;eCTBeHHLie pe3ynLTaTLI 
.B H3y1.feHHH anLiiJa-pacna,IJ;a HeHTpOHHLIX pe-
30HaHCOB, <;BOHCTB ner"'aHWHX S,IJ;ep, CTpyK­
TypLI pa CTBOpOB nonH3neKTpOnHTOB, ,!J;HHa­
MH1.feCKHX CBOHCTB BO,D;OpO,D;HLIX H ,IJ;eHTepue­
BLIX fiOBepXHOCTHLIX fiOKpLITHH H B ps,IJ;e 
,IJ;pyrHX HCCne,IJ;OBaHHH B o6naCTH 4JH3HKH 
S,D;pa H 4JH3HKH KOH,IJ;eHCHpOBaHHLIX cpe,IJ;. 

HAYqHQ-HCCllE~OBATEllbCKHEPAEOThl 

HAPY111EHHE qETHOCTH 
BO B3AHMO~E:ACTBHH 
HE:ATPOHOB C JI~PAMH 

34l4JeKT HecoxpaHeHHS npOCTpaHCTBeH­
HOH 1.feTHOCTH BO B3aHMO,IJ;eHCTBHH HeHTpOHOB 
c JI,D;paMH Ha6nro,IJ;ancJI paHee B TennoaoH 
o6naCTH 3HeprHH npH H3y1.feHHH raMMa-

ny1.feH pa,IJ;HaUHOHHOrO 3aXBaTa, OCKOnKOB 
,IJ;eneHHJI H B HaCTOJIIU;ee BpeMS - nonHLIX 
HeHTPOHHLIX ce1.feHHH. B pJI,IJ;e TeopeTH1.fe· 
CKHX pa60T 6LinH C,IJ;enaHLI npe,D;CKa3aHHJI 
06 ycuneHHH 34l4JeKTOB HapyweHHJI 1.feTHOCTH 
B6nH3H HeHTpOHHLIX p- BOnHOBLIX pe30HaH­
COB . 0,IJ;HHM H3 TaKHX 34l4JeKTOB JIBnJieTCJI 
B03HHKHOBeHHe 3aBHCHMOCTH HeHTpOHHLIX 

Puc. 1. CnexTp HeiTpoHOB B o6naCTR pe3oHaHca 1,33 3B 
nocne npoxoJK,AeHa• WHWeHR R3 onoBa -117 TOJIIQIIHol 
4 cw. 
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Puc. 2. C ekTp HeiTpOHOB B o6naCTH p -pe30H&HCa 
0,75 38 n ocne npOXO)k,l:leHR. naHT&HOBOI WHWeHR TOn· 
IIUIHOI 4,7 c w. 

Ce"'eHHH OT npO,IJ;OnLHOH nonJipH3aUHH HeHT­
pOHHOrO ny"'Ka. 

B nHcl> OHJIH npoae,IJ;eHLI H3MepeHHJI 
nonHLIX c e"'eHHH JI,D;ep 117sn u 139La .IJ;nJI 
HeHTpOHOB, nonJipH30BaHHLIX no H npOTHB 
HanpaaneHHJI HX HMnynLca, B wupoKOH 
o6naCTH 3HeprHH, BKnl01.faBWeH TaK)Ke P -
BOnHOBLie J)e30HaHCLI 1,33 3B ( 117Sn) H 
0, 75 3B (

139
La). lly"'OK HeHTPOHOB nonJipH-

30BancJI nyTeM nponycKaHHJI qepe3 ,IJ;HHa-
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MR'IeCKR nOJI.IIpR30BaHHYIO npOTOHHYIO MR" 
meHL. 

Ha puc. 1 R 2 noxa3aHbl y'laCTKR Hei:or­
POHHbiX cneKTpOB B 06JiaCTR Rc..c.JJe,IJ.OBaHHbiX 
pe30HaHC._QJS ,IJ.JI.II OJIOBa-117• Ill; R JiaHTa· 
Ha-139 121 • HcnoJIL30BaHRe B 3Kcnep&MeHTe 
TOJICTbiX MRWeHeii n03BOJIRJIO Ha6JIIO,IJ.aTL 
BeCLMa OT'IeTJIRBO O'leHL CJia6Ja~e p "BOJI· 
HOBble pe~OHaHCbl 1,33 R 0,75 3B COOTBeT­
CTBeHHO. Puc. 3 R 4 ,IJ.eMOHCTPRPYIOT o6Ha­
py~eHHbiH 3~eKT HecoxpaHeHR.II 'leTHOCTR 

N+ -N-
1'= + -. 

fn(N +N-) 

r,IJ.e N+R N-- 'IRCJIO oTc'leTOB ,IJ.eTeKTopa npR 
nOJIO~RTeJILHOH R OTPRUaTeJILHOH c n&paJIL• 
HOCT.IIX HeHTpOHa. llepeC'IeT 3<1>4leKTa K Ce'lfe· 
HR.IIM no *opMyne a±=a(E)(l±P) .IJ.aJI _pe-
3YJILTaTbl Pc117Sn) =(4,5±I,3)·10-~Pc 139La)F 
=(7 ,3±0,5). lo-2• Taxoe CRJILHOe npoJisne­
HRe HeCOXpaHeHR.II 'leTHOCTR 3Ha'IRTeJILHO 
npeBOCXO,IJ.RT paHee Ha6JIIO,IJ.eHHLie B JIHJifl» 
AH CCCP 34l4leKTbl B HeiTpOHHLIX c e'leHH.IIX 
3TRX .II,IJ.ep B TenJIOBOH o6JiaCTR 3HeprRA 
HeiTpoHOB, r,IJ.e P (ETem1 ~) .. 10-5 • TaKRM 
o6pa3oM, nony'leHo nepsoe 3Kcn ep&MeH­
T&JILHOe ,IJ.OKa3aTeJILCTBO pe30HaHCHOrO 
yc&JieHR.II 34!4lexTa HapymeHR.II npoc TpaHcT­
BeHHoi' 'leTHOCTR npR B3aRMO,IJ.eHCTBRR HeHT­
poHOB c .II,IJ.paMR. 

Puc. 3. 3aepreTR~ecxa• 3&BRCRNocT• 3~exTa aapy· 
meaa• npocTp&HCTBeHHOI ~eTHOCTR .D.n• OBOB&·ll7. 

tl11f'ol 

10 

8~ E0 •1,33 39 
I 

6 

4 

2 

0 

·2 

-4 v 
·6 

·8 

-10 

·12 

-14 

-16 

1,0 1,5 2,0 2.5 EnllBI 

68 

t:l10 41 

20 

0 
0.5 1,0 1,5 2:0 En 

• 
·20 + + 
-40 

-so I 
-80 H 

:;~:f + 
·140 + 
-160 

-180 I , 
-200 

Puc. 4. 3aepreT&~ecxa• 3&BRCRNOCT• 3ttexTa R&py· 
mea&• ~eTROCTR .D.n• n&RT&B&·l39. 

AJILI'I»A- P ACllA.ZJ. 
PE30HAHClibiX COCTOJIHH:A .H.ZJ.EP 

1. H3y'leHRe cneKTpos anLilla·qacTRU 
113 .IJ.BYXCTyneH'IaTOH peaKURR 143Nd(n, y a ) 
npe,IJ.OCTaBJI.IIeT B03MO~HOCTL noJiy'leHRJI 
cse,IJ.eHRH o MJirKRX raMMa-nepexo,IJ.ax ue~­
.IJ.Y BbiCOKOB036y~eHHbiMR COCTO.IIHRJIMR 
.II.IJ.pa 144Nd. lloJiy'leHRe no,IJ.o6Hoi RHiilopMa­
URR ,IJ.JIJI KOMnayH,IJ.· .II,IJ.ep np.IIMbiMR MeTO,IJ.aMR 
ocTaeTcJI noxa HepemeHHOH npo6neMoii. 
B 1981 ro,IJ.y Ha peaxTope HliP-30 npose­
,IJ.eHLI HOBble R3MepeHHJI 3TOH peaKURR B yc­
JIOBRJIX ny'lmero pa3pemeHRJI no 3HeprRR 
HeHTpOHOB R BblnOJIHeH 6onee CTpOrRH, 'leM 
paHee, aHaJIR3 3KCnep&MeHTaJILHLIX ,IJ.aHHLIX. 

CooTBeTCTBYIOmRe BLIXO.IJ.LI anL4la-
'laCTRU B pe30HaHcax peaKURH 143Nd(n,a) R 
1 43Nd(n, ya), noJiy'leHHble MeTO.IJ.OM ape-

weHR nponeTa B /3/ , noKa3aHLI Ha puc.S 
a R 6. Y CJIOBRJI R3MepeHRJI cneKTpOB "a" 
R "6" OTJIR'IaiOTCJI noporoM aMnJIRTY.IJ.HOrO 
OKHa B cneKTpe anL4!a·'lfaCTHU, KOTOpbiH 
6biJI Bblme ,IJ.JI.II cny'laJI "a", r,IJ.e per&cTpR­
posanc.ll TOJILKO npJIMOH ao-nepexo,IJ. Ha oc­
HOBHoe coeToJIHRe .II,IJ.pa npO.IJ.YKTa 14° Ce • 
B cny'lae "6" Ha6JIIO,IJ.aiOTCJI pe3oHaHcLI 
55 R 159 3B, B KOTOpbiX a 0 -nepeXO,IJ. OTCyT­
CTByeT, HO R,IJ.eT peaKUR.II (n,ya) • BenH­
'IRHbl napuRaJILHbiX WRPRH r . ya ,IJ.JIJI 3TRX n 
pe30HaHCOB onpe,IJ.eJieHbl paBHbiMR 0,089± 
±0,017 R 0,087±0,024 MK3B COOTBeTCT· 
BeHHO. H3 cpasHeHR.II pe3yJILTaToB c ,IJ.aH-



Ha ycTaHOBKe ,D;JJJI HCCJJe,D;OBaHHJI B3aHMO,D;eHCTBHll raMMa- n epeXOAOB npeACTaBJIJieT HHTepec 
ITOJJllpH30BaHHbiX HeHTpOHOB C JI,D;paMH ITOJJy'leH Ba>KHbiH 

$H3H'leCKHH pe3yJJbTaT • nepaoe 3KCnepHMeHTaJJbHOe 

,li;OKa3aTeJJbCTBO pe30HaHCHOrO yCHJJeHHJI 3$4JeKTa HeCO· 

xpaHeHHJI npOCTpaH·CTBeHHOH 'leTHOCTH. 

HLIMH AJIJI TeTIJIOBOH 3HeprHH TIOJiy'leHLI pa­

AHaiJ;HOHHLie CHJIOBLie cPYHKUHH Sy raMMa­

nepexoAOB c 3HeprHeu :::1 M3B Me:>KAY 

BLICOKOB036y:>KAeHHLIMH COCTOJIHHJIMH JIApa 
144Nd AJIJI MYJILTHTIOJILHOCTeu El H Ml : 

Sy (El) = ( 8±3) •10 - 9 M3B -s, 

Sy(Ml)= (7±3)·10- 9 
M3B-3 • 

Taxoe paBeHCTBO cpeAHHX BepoJITHOCTeH 

B CBJI3H C H3BeCTHLIMH AaHHLIMH AJIJI :>KeCT· 

KHX raMMa·Jiy'leH, c6rJiaCHO KOTOpLIM: HH· 

TeHCHBH CTL E 1 nepexoAOB AJIJI JIAep c 

A - 150 cHJILHee, ·'leM Ml npHMepHo 

B 10 pa 3 . 

2. llOJIY-'IelfLI nepBLie 3KCnepHMeHTaJIL• 

HLie cBeAeHHJI o6 anL«Pa-pacnaAe H3 peJo­

HaHCHLIX COCTOJIHHH COCTaBJIOrO JIApa 78Se • 
Ha puc. 6 noxaJaHLI o6Hapy:>KeHHLie peJo­

HaHcLI B peaKIJ;HH 77Se(n,a)74Ge 141 • liJ­
MepeHLI TIOJIHLie aJILcPa- WHpHHLI HeCKOJILKHX 

pe30HaHCOB. 
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Puc. 5. Bwxo.11w an~o~·'I&CTRilR3pe3oRaHcoBB C e'leHRR 
peaJCURI "a" - 14~d(n,a) • "6" - 148

Nd(n,y a}, no· 
JtY'Ieaawe no weTO.IlY BpeweHR nponeTa. 

• 
CBOHCTBA 

nErqA:AlliHX JI)J.EP 

1. llpOBO,II;HMble B na6opaTOpHH Beene­

,D;OBaHHJI B3aHMO,D;eiieTBHJI HeiiTpoHo B e 

ner'laHwHMH JI,D;paMH TeeHO eBJI3aHbl e pa3-

BHTHCM TCOpHH ManOHyKnOHHbiX eHeTCM 

H Ba:lKHbl ,D;nJI npaKTH'IeeKHX npHnO>KCHHH. 

B 1981 ro,D;y HJyqanaeL 3He(n,p)T peax­

UHJI - OeHOBHOH npoueee B3aHMO,D;eHeTBHJI 

HeiiTpoHOB e JIAPOM 3He . 

B H3MepeHHJIX HaHliP-30 151 ,D;oeTHrHy­

Ta TO'IHOeTL (2-3) o/o B ,D;Hana30He 3HeprHH 

0,15 +150 K3B (eM. puc. 7). · 
B 3HepreTH'Ieexoii 3aBHeHMOeTH eeqe­

HHJI npOJIBHnOCL eHnLHOe OTKnOHCHHe OT 

3aKoHa 1/v, YHHBepeanLHoro ,D;nJI e e 'leHHH 

peaKUHH npH HH3KHX 3HeprHJIX. AHanH 3 oeo-

6eHHOeTeH 3TOrO 3HepreTH'ICeKOrO XO,D;a 

ee'ICHHJI npHBen K ene,D;yiO~HM 3aKniO'ICHHJIM 

o CBOHCTBax nepBoro B036y>K,D;eHHoro y poBHJI 

JI,D;pa ren~JI- 4 : ypOBCHL JIBnJieTeJI O,II;HO· 

qaeTH'IHbiM C 3HeprHeH 20,36 M3B, c nHHOM 

J 17 =0+ H npHBC,II;CHHLIMH mHpHHaMH Y; = 

= y~= 3,4 M3B. Pe3ynLTaT npe,D;cTaBnJieT 

HHTepec ,D;nJI TCOpHH ManoHyKnOHHbiX JI,D;ep. 

2. OcyiUeCTBneHa nonJipH3aUHJI JI,D;ep 

nHTHCBOH MKWCHH H npOBC,II;CHbl H3M epeHHJI 

ee nponycKaHHJI ,D;nJI nonJipH3oBaHHLIX HeiiT-

70 

pOHOB C 3HeprHeH ,D;O 100 K3B /S/. 06Ha­

py>KeHa He06Ll'IHO CHnLHaJI enHHOBaJI 3aBH­

CHMOCTL CC'ICHHJI pacceJIHHJI HCHTpOHOB 
nHTHCM-7 (pUC. 8) BO Be eM yKa3aHHOM 3Hep­

reTH'ICeKOM ~uana3oHe. H3MepeHHaJI Benu­

'IHHa nonJipH3aUHOHHoro ceqeHHJI u noJJ. = 

= +0,56±0,08 6 03Ha'laeT 20-KpaTHoe npe­

BbiWeHHe ee'ICHHJI ,D;nJI KBHHTCTHOrO KaHana 

(J =2) Ha,D; TpHnneTHbiM CC'ICHHCM ( J =1). 

AHanH3 pe3ynLTaToB no R-MaTpH'IHoi Teo­

puB yKa3an Ha cy~eeTBOBaHHC B JI,D;pe 8Li 
HH3KOne>KaiUHX ypOBHCH OTPHUaTenLHOH 'ICT­

HOeTH, "aHOManLHLIX" B TepMHHaX o6ono­

'IC'IHOH MO,D;enH. 

HEHTPOHHAJI 

CTIEKTPOCKOTIHJI 

1. Ha eneKTpOMeTpe no BPCMCHH npo­

neTa B pe:lKHMe pa6oTLI Hli P- 30 c HH>KeK­

TOpOM BblnOnHCHLI H3MepeHHJI nponycKaHHJI 

o6pa3UOB H3 eeTeCTBeHHOro ocMHJI. Onpe­

,D;eneHLI napaMeTpbl HCHTpOHHLIX pe30HaHeOB 

B o6naCTH 3HeprHH ,D;O 60 3B, BKmO'IaJI 

3Ha'leHHJI pa,D;HaUHOHHLIX WHpHH, CBC,II;CHHJI 

0 KOTOPLIX paHee nO'ITH OTCYTCTBOBanH. 

)J.n.11 1870s H 189 Os nony'leHLI cpe,D;HHe 3Ha'le­

HHJI [' y = . 92±6 H 93±3 M3B COOTBCTCTBeH­
H0/7/ • 

2. B CBJI3H c H3y'leHHeM B03MO>KHoro 

npOJIBneHHJI O,II;HOnHOHHOrO 06MeHa npH 

paCCCJIHHH HCHTpOHOB JI,D;paMH npOBC,II;CHLI 

H3MepeHHJI BKna,D;a p- BOnHLI B paCCCJIHHe 

HCHTpOHOB C 3HeprHeH ,II;O 60 K3B Ha H30TO· 

nax om>Ba-116, -117, -118, -119, -120, 

-122 H. -124. 3KenepHMCHTanLHLie peJynL­

TaTLI 3THX H3MepeHHH ,D;nJI OTHOWCHHJI aMII· 

nHTYA p - H S -paeceJIHHJI noKa3aHLI Ha 

puc. 9/8/, B npe,D;enax omH6oK H3MepeHHJI 

Puc. 6. CneJCTP noBpeweaRnponeT&BWXO.Il&&n~·'lac· 
TRil R3 pe&JCilRR 77Se (n, a ). U•tllw B&.ll DRJC&WR yxa • 
3WB&JOT 3ReprRJO pe30R&RCOB B 38 . 

N(ll. 
4000 

3000 

2000 

1000 

1000 500 100 50 En 

....................... .,.. .......... . 
0 I I I I I I I I I I I I I I I I I t I I I I I I I I 

40 60 so 100 120 140 160 180 nt 



-..... 
l""oo. 

l""'oo 
~ 

~ 
-..~ 

~ ~I:-

..... ,.,._ 
~ I . 

,..... , .... , 

i>.. I'~ 

( 1 r' .," ~ ,...., 
' ... 

K+ ', 
' !'· 

I 

I 
I I 101 

Puc. 7. Ce'leBBe peaxu• ~~tie (n,p) T • :s&BBCBYOCTB 
OT 3Bepru B81TpoBOB B na6opa TOpBOI CBCTewe. Tew • 
BWe TO'IJCB • JULBBWe JIHGI OHJIH, OCTAni.BWe • APYrBX 
na6opaTopBI. 

3aBHCHMOCTH p- aMITJIHTY,IJ;hl pacceBHHB OT 

'leTHOCTH 'IHCna He:iiTpOHOB He 06Hapy)l(eHO. 

PeJyn~»TaTw cpaBHHBaiOTCB c Ha6nro.nasmH­

MHCB paHee 34xileKTaMH ,IJ;HB pB,D;a Z - He'leT­

HhiX B,D;ep. 

3. C nOMO~W C~HHTHllllB~HOHHOrO ,IJ;e­

TeKTOpa NaJ(Tl) ycTaHosneHa sepxHBB 

rpaHH~a ,IJ;HB KOllH'IeCTBa aHTHHeHTpOHOB 

B ny'IKe HeiiTpOHOB Ha paCCTOBHHH 10 M OT 

peaKTOpa. 3TO COOTBeTCTByeT HH)I(HeH 

o~eHKe speMeHH nepexo.na HeiiTpoH-aHTH­

HeiiTpoH (B npo~ecce oc~HnnB~Hii) 
r > 66c 191 

4. Ocy~eCTBneH 3KCnepHMeHT no noHcKy 

Manoro H3MeHeHHB 3HeprHH HeiiTpoHa nocne 

nponeTa qepe3 se~ecTBO Ja C'leT noTeph 

3HeprHH Ha H3lly'leHHe clloHOHOB npH CBepx-

3BYKOBOM ,!J;BH)I(eHHH (noTepH Ha BOnHhl 

Puc. 8. Ce'leBBe pacce•••• aeiTpOHOBnBTBew·7,B:swe· 
peBBoe weTOJlOY apewea• uponeTa. WTpBXDYHXTBP • 
C8'18BB8 B Of5JIACTB B3B8CTROrO P·pe30RAHCA, 3&WTpB• 
xoBABBa• uonoca • a ·aonBa. 

E,uB 

Maxa) . YcTaHosneHa sepxHBB rpaHH~a .nnB 

noTepH 3HeprHH: Ha yposHe 10 -& oT 3Hep­

rHH HeHTpOHa/lO/, 

• 

,ZUffi>PAKQHJI HE:ATPOHOB 

1. C nOMO~&IO pa3pa60TaHHOrO paHee 

MeTO,IJ;a Hly'leHHB ,IJ;OMeHHOH CTPYKTyphl 

cerHeT 03lleKTpHKOB B 3KCnepHMeHTaX no 

speMeHH nponeTa npose,neHJ.I CHCTeMa TH'Ie­

CKHe H'C Cne,IJ;OBaHHB npo~eCCOB nonBpH3a~HH 

KpHcTa nna ,IJ;H,neiiTepoclloccllaTa KanHB so 

BHeWH e M JneKTPH'IeCKOM none. IIpHMeHeHHe 

n03H~HOHHO-'IYBCTBHTen&HOrO ,IJ;eTeKTOpa 

esr--r~Tr~~~~~~~~-r~~ 
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Puc. 9. 0THomeHa• awunBTY.Il p- B s -pacce•HBII HeiT­
poHoB c 3Heprael .llO 60 X3B An• ~eTHWX (cBeTnwe 
TO~XB) B He~eTHWX (TeNHWe TO~XB) B30TODOB OnOBa. 

o6ecne'IHJIO B03MO:lKHOCT.b Ha6mo.ZJ;eHHJI .ZJ;BY­

Mepuoro (yron e H .ZJ;JIHHa BOJIHhl A) pac­

npe,ZJ;·eneHHJI HHTeHCHBHOCTH .ZJ;H«l!paKUHOHH.biX 

nHKOB. Ha puc. 10 noKa3aH.bi xapaKTepH.bie 

pacmenJieHHJI llHKOB B pe3yJI.bTaTe B 0 3HHK­

HOBeHHJI .ZJ;OMeHuoii CTPYKTYPhl u ua puc .11 
- ,ZJ;ByMepHhle pacnpe,D;eJieHHJI HHTeHCHBHO· 

CTH 1111 . IJpe,ZJ;JIO:lKeHHaJI MO.ZJ;eJI.b OllH CaHHJI 

nepecTpoiiKH .ZJ;OMeHHOH cTpyKTYPhl n pose­

peua B H3MepeHHJIX C o6ga3UaMH p a3HOH 

KOJPUHTHBHOH CHJI.bl. 

2. XapaKTepHCTHKH cneKTpoMeTp a no­

n.RpH30BaHHhlX HeHTpOHOB Ha OCHOBe H30" 

rHyThlX 5-MeTpOBhlX llOJIJipH3YW~X HeHT· 

pOHOBO.ZJ;OB H3y'leHhl Ha HeHTpOHHOM ny'IKe 

HMnyn.~>cuoro peaKTopa HliP-30. HJM epeua 

«l!YHKUHJI nponycKaHHJI ueiiTpOH<tB T ( A) B 

.ZJ;HanaJoHe .ZJ;JIHH BOJIH A = 1 +4 A. IIo n.Rpu-

3YWIUHe CBOHCTBa JTOH CHCTeMhl Har JIJI.ZJ;HO 

BH.ZJ;Hhl H3 pUC. 12, r.ZJ;e llOMHMO HeHTp OHH.biX 

cneKTpOB npH BhlKJDO'IeHHOM H BKJIW'IeHHOM 

cnuu-«l!nunnepe npe.ZJ;cTaBneua non.Rp H3yw­

maJI cnoco6uocT.b P(A), BeJIH'IHHa K OTopoii 

.ZJ;OCTHraeT 95o/o npu A = 2 A 1121 . 

3. HJyqanac.~> .ZJ;H«l!paKUHJI HeHTpOHOB 

H,ZJ;eaJI.bHhlMH KpHCTaJIJiaMH B YCJIOBHJIX HC· 

llOJI.b30BaHHJI MeTO,ZJ;a BpeMeHH n p OJieTa. 

H3MepeHHJI npoBO.ZJ;HJIHC.b ua cosepw eHHOM 

KpHCTaJIJie KpeMHHJI B llY'IKe HeHTpOH OB HM­

nyn.~>cuoro peaKTopa Hli P- 30. Hccn e.ZJ;oBa-
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Puc. 12. fionapB3YJO)Uall CDOC06HOCTio (P)cneJCTpOMeTpa 

DOnapB30BaHHWX TeDnOBWX BeiTpOHOB (BepXHJIJI ICpB· 

Ball) B CDeJCTpW BeiTpOBOB (RIIliKHJIJI JCpBBaJI • CDBH" 

~DDep BJCnJO'IeH, cpe,IVIJIJI ICpBB&JI • BWJCnJO'Ieli). 

naCL 3aBHCHMOCTL HHTeHCHBHOCTH OTpa)Ke­
HHJI Heii:TpOHOB OT a3HMyTam>HOrO yrna 
IIOBOpOTa MOHOKpHCTanna BOKpyr BeKTOpa 
pacceJIHHJI HeHTpOHOB. 06Hapy)KeHO CyiQeCT­
BeHHOe npOJIBneHHe MHOrOKpaTHOrO 6p3r· 
TOBCKOrO OTpa)KeHHJI, ycnO)KHJIIOIQero 3KC­
nepHMeHTanLHOe HJyqeHHe Heii:TpOHHO· 
OIITHqecKHX JIBneHHH B H,IJ;eanLHLIX KpHCTan· 
nax 1131• 

MAJIOYrJIOBOE PACCEJIHHE 
TETIJIOBhiX HEHTPOHOB 

Haqayo HJyqeaue CTPYKTYPLI pacTBopoB 
IIOnH3neKTpOnHTOB C IIOMOIQLIO pacceJIHHJI 
aeii:TpoHoB aa ManLie yrnLI, aa6niO.D;aeMoro 
C HCIIOnL30BaHHeM MeTO,IJ;a BpeMeHH npo­
neTa. Hccne,IJ;oBanucL TJI)KenoBo·,IJ;aLie pacT­
BOPLI nonHMeTaKpHnOBOH (TIMK) KHCnOTLI 
IlpH pa3HLIX CTeiieHJIX HOHH3aUHH a = 0; 
0,4; 0,6; 0,8; 1 ,0. HeiiTpanH3aUHJI pacT­
BopoB IlpOH3BO,IJ;HnaCL IIOCpe,D;CTBOM ,IJ;06aB· 
neHHJI NaOD (HOHLI Na• ) H LiOD (HOHLI 
Li + ) . . TionyqeHHLie aa aeiiTpOHHOM nyqKe 
cneKTpLI HHTeHCHBHOCTH ManoyrnOBOrO pac­
ceJIHHJI B 3aBHCHMOCTH OT rrepe,D;aHHOrO 
HMnynLca h=417Sin8/A IIOKa3aHLI Ha puc. 13. 
Ha6niO.D;aeTCJI yMeHLmeaue HHTeHCHBHOCTH 
pacceJIHHJI c pocToM a . ManoyrnoBoe pac­
CeJIHHe peHTreHOBCKHX nyqeii:, O,IJ;HaKO, ,IJ;ano 
IlpOTHBOIIOno:>KHYIO 3aBHCHMOCTL OT a 
06'LJICHeHHe 3Toro pa3nuqHJI npe.D;nO)KeHo 
HCKaTL B MO,IJ;enH rH,IJ;paTHpOBaHHOrO IIOnH· 
HOHa H CBJI3LIBaTL ero C IIOJIBneHHeM H36LI· 
TOqHLJX MOneKyn BO,II;LI B rH,IJ;paTaUHOHHOM 

cnoe BOKpyr HOHH3HpOBaHHOrO OCTOBa IIOnH· 
Mepa /t47. 

,D;HHAM HKA 
KOH,D;EHCHPO BAHHhiX CP E)]; 

1. Hccne,IJ;oBaHLI cneKTPLI Kone6a TenL­
HLIX COCTOJIHHH ManOH3yqeHHLIX ,IJ;O nocne,IJ;· 
aero BpeMeHH aMopliJHLIX BemecTB c MoneKy­
nJipHoii CTPYKTypoii. H3MepJinHCL crreKTPLI 
aeynpyroro pacceJIHHJI aeii:TpOHOB aMopliJ­
HLIM BemecTBOM MJiJiA (MeTaKcu6eH3Hnu­
,IJ;ea-6yTunea) aa cneKTpoMeTpe o6panwii 
reoMeTp HH peaKTopa HJi P- 30. Onpe,IJ;eneaa 
nnOTHOCTL KOne6aTenLHLIX COCTOJIHHH, no­
Ka3aHHa JI aa puc. 14 115 ~ 06aapy)KeHa nepe­
CTpoiiKa cneKTpa qacTOT rrpu rrepexo,IJ;e B 
ynopJI,D;oqeaaoe KpHCTannuqecKoe cocToJI­
HHe, KOTOpaJI, O,IJ;HaKO, He COIIpOBO)K,II;aeTCJI 
KOpeHHLIMH H3MeHeHHJIMH B IInOTHOCTH KO· 
ne6aTen LHLIX COCTOJIHHH. 

Puc. 13. HHTeHCBBHOCTio ManoyrnoBoro pacceaaall 

HeiTpOHOB DOnB:meJCTpOnBTOM B 3&BBCBNOCTB OT nepe • 

AAHROrO HNnynJoca (IIBcilpW Y JCpBBWX " pa3nH'IHWe 3Ha• 

'leHBJI CTeDeHH BOHB3&UBB p&CTBOpa). 

aJr-----~-----,--~~------~-----r--, 
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Puc. 14. B3aemeHHa• nnoTHOCT., xone6aTen .. Hwx co­
CTo•••l. A • &N.ONHOe BellleCTBO, 6 - KPBCTann. 

2. 3asepweHM B3MepeHBX pacc exHBX 
HeiiTpOHOB ra3aMB BO,nOpO,nOM B ,neii:Te­
pBeM, a,ncop6BpOBaHHMMH Ha flOBepXHOCTB 
HBKenx. 3TH BCCne,noBaHBX BHTepeCHM KaK 
C ~B3BqeCKOH, TaK B C npBKna,nHOH TOqKB 
3peHBX, flOCKOnbKY KaTanB3aTOpbi Ha OCHO­
Be HBKenx BCflOnb3YIOTCX B npOMbiiiineH­
HOCTB. Ha HliP-30 c noMO~biO c n eKTpo­
MeTpa o6paTHOH reoMeTpBB B3MepxnBCb KaK 
cneKTpM Heynpyroro paccexHBX, TaK B .nu­
~paKUBOHHbie cneKTpM ,nnx o6pa3UOB HBKenx 
C pa3nBqHOH CTeneHbiO flOKpMTBX BO,nOpO,nOM 
B ,neii:TepueM/ls/. )l;nx npBMepa Ha puc. 15 
noKa3aH cneKTP Heynpyroro pac cexHBX 
HeHTpOHOB ,neii:TepBeM,a,ncop6BpOBaHHhlM Ha 
HBKene PaHex (npoMMwneHHMH o6pa3eu 
~BPMhl "Degussa", <llPr). OTqeTnuso BRAHM 
nBKB, B TOM qucne nBK npB :mepruu 9 2M3B. 
llocne,nHBH B3yqancx paHee c noMO~biO on­
Tuqecxoii cneKTpocxonBB. BhlxBneHhl 3Ha­
quTenLHhle pa3nuqux Me)l(,ny cnex TpaMB, 
COOTBeTCTBYIO~BMB 6onbWBM B ManhlM CTe­
neHXM flOKPMTBX llOBepXHOCTB. fionyqeHhl 
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HAY"liHO- IIPHKJIA,D;HLIE P AliOTLI 

PEHTrEHO-
ci»JIIOO P ECUEHTHhi:A 
3JIEM EHTHhi:A 
AHAJIH3 

CoJ.IJ;aHa H ocuoeHa MeTO.IJ;HKa :meMeHT­
HOrO aHanH3a DOCpe.IJ;CTBOM H3MepeHHJI 
XapaKTepHCTH'IeCKOrO peHTreHOBCKOrO H3-
ny'leHHJI, B036y)I(.IJ;aeMoro ny'IKOM npoTo­
HOB c 3Hepraeii .no 3,5 M3B. llpose.neH 
aHanH3 pJI.na nonynposo.IJ;HHKOBhlX MaTepaa­
noa, reonora'leCKHX H Me.IJ;HKo-6aonorH'Ie­
cxax o6pa3~oul17/, ,ll;nJI npaMepa Ha 
puc. 16 DOKa3aH peHTreHOBCKHH cneKTp, 
H3MepeHHhlH ,IJ;nJI CTaH,IJ;apTHOrO o6pa3~a 

ropHhlx nopo.n, a Ha puc. 17 - cneKTp .nnJI 
o6pa3~a uonoc 'lenoseKa. 

CoJ.IJ;aHHaJI ycTaHOBKa o6ecne'IHBaeT 
'IYBCTBHTenbHOCTb aHanH3a Ha TOHKHX MH· 
weHJIX Ha ypoBHe 4·10-9 rfaMM /rpaMM H 
Ha TOnCThlX MHW.eHJIX 5 ·10- rpaMM/rpaMM. 
CyMMapHaJI .nonJI npHMeCHhlX 3neMeHTOB B 
ToncThlX MHweHxx MO)KeT .nocTaraTb So/o. 
BhlCOKax 'IYBCTBHTen&HOCTb H yHHBepcan&­
HOCTb MeTO.IJ;a C03.IJ;aeT nepcneKTHBhl pa3BH· 
THJI npHKna,IJ;HhlX HCCne,IJ;OBaHHH Ha 3neKTpO­
CTa TH'IeCKOM YCKOpHTene BaH- .ne- rpaal}la 
Jla6opaTOpHH HeiiTpOHHOH 4JH3HKH 06'be.IJ;H• 
HeHHOrO HHCTHTyTa. 

Puc. 16. PeHTreHOBCKBI CIIeKTp OT :meweHTOB B CTAH• 
.ll&pTHOW o6p&3Ue ropHWX IIOPO.Il. 

JH· •l :- II ~ •• .1.1"<3~ ~ J; J; ou 
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HE:AT P OHHO­
AKTHBAUHOHHhi:A 
AHAJIH 3 

1. M Horo3neMeHTHhlii aHanH3 TKaHeii 
na6opaTOpHhlX )KHBOTHhlX (6ecnopO.IJ;HhlX 
KphlC) BhlDOnHeH Ha HeiiTpOHHO-aKTHBa~HOH· 
Hoi y c TaHOBKe peaKTopa HliP-30. lloToK 
HeHTpOHOB B KaHane DHeBMOTpaHCDOpTa CO­
CTaBnJin 3·10 10 H/cM2· c. Hccne.nosanac& 
npapo.nHaJI .nacnepcax co.nep)KaHHJI 3neMeH­
TOB K , Na , Ca, P, Mg, Cl H Br B TKaHJIX )KH­
BOTHhlX /18/ . 

Pe Jyn&TaThl pa6oThl yKa3hlBaroT Ha B03-
MO)KHOCTb H3y'leHHJI pa3BHTHJI 3nOKa'leCT• 
BeHHhlX onyxoneii nocpe.IJ;CTBOM Ha6nro.neHHJI 
COOTBeTCTBYIO~ero nepepacnpe.neneHHJI 
3neMeHTOB B npo~ecce pa3BHTHJI onyxona. 

2. llpoBe.IJ;eH 3neMeHTHhlii aHanH3 npa­
PO.IJ;HhlX so.n .nnx HY)K.IJ; ra.nporeonorHH H 3KO­
norHH. 3neMeHThl H3 npHpO.IJ;HhlX BO.IJ; npe.n­
BapHTen bHO KOH~eHTpHpOBanHCb C DOMO~biO 
xoMnneKcoo6pa3oBaTeneii, cop6apoBaHHhlx 
Ha aKTHBHpOBaHHOM yrne. 

3. B hlnonHeH aHana3 Ha co.nep)KaHHe 
TaHTana , JonoTa H cepe6pa B px.ne o6pa3-
~OB py.IJ; /19/. 

Puc. 17. CneKTP peHTreHoscxoro B3ny'leHBa aonoc 
'lenosexa . 
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CTAH~APThl 
HE:ATPOHHhiX CEqE HH:A 

llpOBe,D;eHhl B3MepeHBJI 3414JeKTBBHOrO 
Ce'leHBJI OBpOKO BCnOJJb!;!yeMOH B npBKJJa,D;-

3 HhiX 3a.n;aqax peaKIJ;BB He(n,p)T B .n;uana-
30He 3HeprHii ( 0,3-150) K3B C TO'IHOCTbiO 
3o/o. llorpeOHOCTb npe:>KHBX ,D;aHHbiX B 3TOM 
.n;uana3oHe 3Hepruii cocTaBJJJIJJa -15o/o. 

CBEPXTIPOBO~JIIUH:A 
MArHHTOKAP~HOMETP 

Co3.n;aHBe MarHBTOKap.n;uoMeTpa, npu­
ro.n;Horo .n;ng npBMeHeHBJI B npaKTBKe Me-

,IJ;BIJ;BHCKBX yqpe)I(,IJ;eHBH, JIBJJJieTCJI Ba:>KHOH, 
HO eiiJ;e He peoeHHOR 3a.n;aqeii:. MarHBTo­
Kap.n;uorpa~BJI JIBJJJieTCJI cpaBHBTeJJbHO HO· 
BbiM MeTO,IJ;OM perBCTpaD;BB ,D;eJITeJJbHOCTB 
cep.n;D;a, ,D;OnOJJHJIIOIIJ;BM MeTO,IJ; 3JJeKTpOKap· 
.n;uorpaMM. B JIHcll ycosepoeHCTBOBaH B3-
rOTOBJJeHHbiH paHee1201 MarHBTOKap,D;BOMeTp 
Ha OCHOBe CBepxnpOBO,IJ;JIIIJ;ero KBaHTOBOrO 
BHTep~epoMeTpa. Kap.n;uorpaMMa y.n;osneT­
sopBTeJJJ.Horo Ka'leCTBa nony'leHa B pean~o­
HOM speMeHB ( Oe3 ycpe.n;HeHBJI ) B naOo­
paTopBB Oe3 3KpaHuposaHBJI BHeOHBX noneB:. 
CooTBeTCTBYJOIIJ;Bii: Bhl0op napaMeTpos ycT­
poiicTsa B npuMeHeHBe cneuuanJ.Hhlx ~BJJbT­
pOB CHB3BJJO noMeXH Ha BhlXO,D;e npB0opa ,D;O 
npueMJJeMoro ypoBHJI. 

3KCITJIYATAQHJI, COBEPIDEHCTBOBAHHE H PA3BHTHE 
OCHOBHhiX YCTAHOBOK H AITITAPATYPhl 

PEAKTOP H YCKOPH TEJIH 

1. Ha peaKTope Hli P- 2 3asepoeH nep­
Bhlii• 3Tan ero 3HepreTB'IeCKoro nycKa c 
onpo0oBaHBeM KaK CTaiJ;BOHapHOrO, TaK B 
BMnyJJbCHOrO ( Ha cpe,D;Heii MOIIJ;HOCTH 
150 KBT) pe:>KBMOB paOoThl. TionHOCTbiO 
no.n;rOTOBJJeH B B KOHIJ;e ro.n;a Ha'laT BTOpoii 
3Tan 3HepreTH'IecKoro nycKa c nepcn eKTH­
soii BbiBo.n;a peaKTopa Ha paOoque napaMeT­
phi. 

3asepoeHM 3KcnepuMeHTaJJbHhle Beene­
,IJ;OBaHBJI no Bhl00py OnTBMaJJbHOH reOMeTpBB 
no.n;BB:>KHoro oTpa:>Ka TeJJJI Hli P- 2 c uem.ro 
oOecne'leHBJI npoeKTHbiX 3Ha'leHBH ,IJ;JJBTeJJb• 
HOCTB BMnyJJbCa MOIIJ;HOCTB npB CHB:>KeHHOH 
( B uenJix oOecne'leHBJI Oon~ooeii Ha.n;e:>KHOCTB 
B Oe3onacHOCTB) CKopocTB spaiD;eHHJI oc­
HOBHoro OTpa:>KaTeJJJI. 

K paOoTe Ha ueii'l'pOHHhlX ny'IKax B 3KC­
nepuMeHTaJJbHOM 3ane Hli P- 2 no.n;roTOBJJe­
Hhl nepBOO'Iepe,D;Hbie yCTaHOBKB, B TOM 
'IBcne: cneKTpoMeTp Manoyrnosoro pacceg­
HBJI, HeiiTpOHHhlii ,IJ;B~paKTOMeTp , KaHaJJ 
YJJbTpaxono.n;HhlX HeiiTpouos. 

2. PeaKTop HliP-30 B ycKopuTen~o-uH­
:>KeKTop JIY3-40 pa0oTaJJB B COOTBeTCTBBB 
c nnaHOBhlM 3a.n;auueM. Tipose.n;eHhl no.n;roTo­
BBTeJJJ.Hhle pa00Thl no MO,D;epHB3aiJ;BB YCKO­
pJIIOIIJ;BX ceKIJ;Bii JIY3-40. B xo.n;e co3.n;aHBJI 
HOBOrO BH:>KeKTOpa- yCKOpBTeJJJI JIHY- 30 
OCyiiJ;eCTBJJeHhl CTeH,D;OBhle BCnhlTaHBJI 12 

76 

CeKIJ;BH BH:>KeKTOpHOrO y'laCTKa, a TaK:>Ke 
MOHTa:>K 18 CeKIJ;BH YCKOpBTeJJbHOrO y'laCTKa 
B pg.n;a .n;pyrBX TeXHOJJOrB'IeCKBX CBCTeM. 
llpBHJIT B 3KCnJJyaTaiJ;BIO nyCKOBOH MBHBMYM 
CTPOBTeJJbHO- MOHTa:>KHbiX pa00T no 3,D;aHBIO 
YCKOpBTeJJJI JIHY- 30. 

3. YcKopuTen~o npoToHos 3r-5 paOoTan 
no COKpaiD;eHHOMY rpa~BKY, oOecne'IBBaJI 
BbinOJJHeHBe B OCHOBHOM Hay'IHO- npBKJJa,D;­
HbiX BCCJJe,D;OBaHBH. 

H3MEPHTEJihHO­
BhlqHCJIHTEJihHhi:A I..(EHTP 

B xo.n;e Mo.n;epHB3aiJ;BB B3MepuTen~ouoro 
uenTpa B 1981 r. npose.n;eua ero peKon­
CTP.YKUBJI. cllyHKIJ;BB IJ;eHTpaJJbHOrO npoD;ec­
copa nonuocTbiO nepe.n;aubl 3BM PDP-11/70, 
B3 3KCnJJyaTaiJ;BB BhlBe,D;eHhl MHOrOKaHaJJJ.• 
Hhle auaJJB3aTophl AH-4096, B see cilB3B­
qecKBe 3KcnepuMeHTbl nepese.n;eHhl ua Ma­
JJhle 3BM. CTpyKTYPHaJI cxeMa peKoHcT­

pyuposaHHOrQ B3MepBTeJJJ.Horo uenTpa JIHcll 
(no COCTOJIHBIO Ha KOHeiJ; 1981 r.) noKa3aHa 
ua puc. 18. HI.( oOecne'liiBaeT o.n;nospeMen­
uoe npose.n;eHBe 12 3KcnepuMeHTOB. 3Kcne­
puMeHTaJJJ.HaJI BHcilOpMaiJ;BJI OT ~B3B'IeCKBX 
YCTaHOBOK nocTynaeT Ha B3MepBTeJJbHhle 
MO,D;YJJB. Mo.n;yJJB, C03,D;aHHhle Ha OCHOBe 
MaJJhlX 3BM CM-3 B MEPA-60-30, BMeiOT 
,D;BYCTOpOHHIOIO CBJ13b C IJ;eHTpaJJbHhlM npo-



HaqaT BTopoi 3Tan 3HepreTHqecxoro nycxa peax­
TOpa HI>P- 2 ~JUI BLIBO~a ero ua pa6oq1Je napaMeTpLI. 
Ha CHHMKax: rocy~apCTBeHHaJI npHeMoqHaJI KOMHCCHJI, 
B03rnaBn.lleMaJI npe~ce~aTeneM rocy~apcTBeHuoro xo-

MHTeTa o Hcnon&30BaHHlO aTOMHoii 3HeprHH CCCP 
A .M.lleTpoc&JIHUeM, y nyn&Ta ynpaBneHHJI peaxTopoM 
( BBepxy) ; no~rOTOBKa aKTHBHOi 3 OHLI peaKTOpa KO 
BTopoMy 3Tany 3HepreTuqecxoro nycxa (BHH3Y). 
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3xcnepHMeHTaJibHbiH Jan peaxTopa MEP-2. Ha nepe.D.· 
HeM UJiaHe • KaHaJI 3epKaJlbHbiX Heii:TpOHOBO.ll.OB. 

:ueccopoM, peaJIH30BaHHYIO qepe 3 3BM 
CM -4. IlpH 3TOM HMeeTc.H B03.MO:lKHOCTL 
ynpaaneHH.H 3KcnepHMeHTOM c nro6oro Tep­
MHHana. H3MepHTeJILHLie MO.IJ:YJIH Ha OCHOBe 
3BM .npyrHx THnoa, TaKHX KaK T PA HJIH 
"3neKTpOHHKa", HMelOT O.IJ:HOCTOp OHHIOIO 
CB.H3L c PDP-11/70 qepe:J KOMMyTa Top H 
3BM PDP-11/20. BpeM.H nepe_naqH c neKTpa 
B 4K CJIOB COCTaBJI.HeT 15 'CeKyH.n;. A pXHBH-
3a:UH.H HH~OpMa:UHH ocy~eCTBJieHa Ha Mar­
HHTHLIX JieHTaX H .IJ:HCKaX 60JibWOH eMKOCTH 
:ueHTpanLHoro npo:ueccopa. Co3.na aaeMoe 
nporpaMMHoe o6ecneqeHHe HU: no 3BOJIHT 
nepeHTH B .nanLHeii:weM K e.n;HHOH CeTH 3BM, 
OTBeqaro~eH CaMLIM BbiCOKHM Tpe6oBaHH.HM 
aBTOMaTH3a:UHH HayqHOrO 3KCnepHM eHTa. 

B 1981 r. no.nKnroqeHHeM 5 TepMHHanoB 
THna CM 7209 a.naoe pacwHpeHa TepMHHanL-
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HaJl ceTL :ueHTpanLHOH 3BM. Bae.neH B 3KC­
nnya Ta:UHIO rpa~HqecKHH .n;Hcnneii: GD -71, 
co3.n;aHo MaTeMaTHqecKoe o6ecneqeHHe .nn.H 
o6pa60TKH cneKTpOB Ha 3TOM .IJ:HCnnee H .IJ:JI.H 
BbiBO.n;a H3 MaJIOH 3BM Ha rpa~OllOCTpOHTeJib 
,[J;HrHrpa$121/. 

IlpO.IJ:OJI)f(aJIOCb OCHa~eHHe 3JieKTpOHHOH 
annapaTypoii: H cpe.n;CTBaMH BblqHCJIHTeJibHOH 
TeXHHKH cneKTpOMeTpOB, C03.IJ:aBaeMLIX .IJ:JI.H 
HliP-2. Ha3BM CM-3nepeae.neHLIH3MepH­
TenLHLie CHCTeMLI cneKTpOMeTpa ,[J;HH H 
cneKTpoMeTpa Manoyrnoaoro pacce.IIHH.H 
TenJIOBbiX HeHTpOHOB. IlpOBO.IJ:HJiaCb pa60Ta 
no C03.IJ:aHHIO HH~OpMa:UHOHHO-H3MepHTeJIL­
HbiX CHCTeM .IJ:JI.H KOHTpOJIJI napaMeTpOB 6a30-
BLIX ycTaHOBOK na6opaTo_pHH: HliP-2, 
HliP-30 H JIHY-30. 
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3KCOEP14MEHTA/\bHbiE YCTAHOBK H 

JU1TEPATYPA * 

l. An4tsweHKOB B .n . s AP· llscLwa s JK3TOZ>, 1981, 
34, c . 308. 

2. An4tsweHKos B.n. HAP· OHJIH, P3-81-719, .L{y6Ha, 
1981. 

3. AHAJKeescKs 10. H AP· OHJIH, P3-81-433, .L{y6Ha, 
1981. 

4. AHTOHOB A . B AP· OHJIH, P3-81·348, .L{y6Ha, 1981. 
5 . 6op3&Kos C.6. H AP· OHJIH, P3-81-305, .L{y6Ha, 

1981. 
6 . An4JHMeHKOB B.ll. HAP· OHJIH, P3·81·37l , .L{y6Ha, 

1981. 
7. llonos A.6 . , TllleUliK K . OHJIH, P3 · 81·19, .L{y6Ha, 

1981. 
8. AneKc&HApos IO .A. , HsKoneHKO B . r . , llonos A . 6 . , 

CawocsaT r.c. OHJIH, P3-81·432, .L{y6Ha, 1981. 
9 . JIYIIIBKOB B.H. HAP· OHJIH, P3·81·313, .L{y6Ha, 

1981. 
10. HruaTOBH'I B.K. B .Qp. OHJIH, P3·81·580 .L{y6Ha, 

1981. 

* UsTspyJOTCll B36paHHwe pa6oTw. 

Puc. 18 . CTpyKTYPH&ll cxewa BJMepsTenbuoro ueuTpa 
JIHOZ> . 

11. 6anarypos A.M . , .L{aTT H . .L{ . , CaseuKo 6.H., Wysa ­
nos JI .A. OHJIH, P14·81 · 443 , .L{y6ua, 1981. 

12. Kop ees ,[{ .A . , llaCJOK B .D ., PliC&Hbl X., ll.{e6e· 
TOB A .OZ> . OHJIH, P3-81-546, P3-81-547, .L{y6ua, 
1981. 

13 . AneKcau.Qpos IO .A . HAP · OHJIH , P3-81 - 57, .L{y6ua, 
1981. 

14 . .L{yweK K . u .Qp . OHJIH, 3·81-215 , .L{y6ua, 1981; 
Pol ymer Bull., 1981, v. 4, p. 225. 

15. 6enywxuu A .B., .L{onraHOB B .K . , HaTKaueu H . , 
WeKa E .OZ> . llHCbM& B JK3TOZ>, 1981 , 33 , c. 497 . 

16. 6enywKHH A .B . , Mailep Jl., HaTKaueu H . , lliToK· 
Maiie p P. OHJIH, P14-81·629, .L{y6ua, 1981. 

17 . 6paJ eBH'I 3 ., 6pa3eBH'I Jl . , J110 3ail HK, OceTHH· 
CKHi f.M., llypJB A . OHJIH, 18·81-503, .L{y6Ha, 
1981 

18. rono sauos M .D . HAP· OHJIH , 18-81-510, .L{y6ua, 
1981 

19. ryHAOPHH H .A . , Ha3apos B .M . H AP . OHJIH, 
18-81-819, .L{y6ua, 1981. 

20. Bacan beB 6 .8., Konbl'leBa E .B . Me.QHUHHCKall Tex­
HHKa , 198), 2, C. 37 . 

21. 3eMaH ll. OHJIH, Pll-81 · 612, .L{y6ua, 1981. 
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0CHOBHWe YCHnHR KOnneKTHBa na6opa­
TOpHH B 1981 ro~y 6wna HanpasneHw aa: 

- palBHTHe H 34MtleKTHBHOe HCnOnblOBa· 
HHe IleHTpanbHOrO Bhl"'HCnHTenbHOrO KOMn­
neKCa HHCTHTyTa; 

- COl~RHHe H palBHTHe RBTOMa TH"'e­
CKHX H nonyaBTOMRTH'tfeCKHX CHCTeM o6pa-
60TKH KRMepHhlX CHHMKOB, o6pa60TKH CHHM· 
KOB no lRRBKRM na6opaTOpHii; 

- palBHTHe MeTO~OB HCnOnblOBRHHR 
3BM Ha nHHHH C 3KCnepHMeHTanbHhlMH yc-

TRHOBKRMH, a TRK)Ke palpa60TKY anropHT­
MOB H COl~RHHe nporpaMM o6pa60TKH 3KC­
nepHMeHTRnbHhlX ~aHHhlX; 

- palpa60TKY MeTO~OB npHKna~HhlX Bbi· 
"'HCneHHH H HX HCnOnblOBRHHe B CBRlH C 
accne~oBaHHRMH, nposo~HMhlMH B OHJIH; 

- HCCne~OBRHHR no penRTHBHCTCKOH 
g~epHOi li>HlHKe H cbHlHKe pelOHRHCOB; 

- COl~RHHe nporpaMMHhlX CHCTeM ~ng 

RBTOMRTHlRilHH XOlRiCTBeHHOH ~eRTenbHO­
CTH OHJIH. 

PA3BHTHE H 3~~EKTHBHOE HCTIOnb30BAHHE 
QEHTP AnhHOrO BblllHCnHTEJibHOrO 
KOMIInEKCA OHJIH 

PACillHPEHHE IIAPKA 3BM 
QEHTPAllhHOrOBhlqHCllHTEllhHOrO 
KOMTillEKCA 

Y CTRHOBneHa H BBe~eHa B 3KCnnya TRilHIO 
3BM EC -1060. Tio~roTosneH~ cneuaan&HaR 
BepCHR onepaUHOHHOH CHCTeMid ~nR 3TOH 
3BM, OTnH"'HRR OT nOCTaBnReMOH lRBO~OM· 
HlrOTOBHTeneM. A~anTHposaHa 6a6naoTeKa 
nporpaMM o6mero HalHa'tfeHHR ( oKono 280 
nporpaMM), COBMeCTHMRR C 6H6nHOTeKRMH 
nporpaMM 3BM li3CM-6 H CD06500. Co­
l~aHa H BKnffi'tfeHa B COCTRB onepaUHOHHOH 
cacTeMw nporpaMMHaR no~cHcTeMa TEPM, 
o6ecne"'HBRffilllRR BBO~ la~aHHH B 3BM "'e­
pel TepMHHanw. BHe~peH&I H acnon&lYffiT· 
CH ~ng peWeHHR la~aq TeopeTH'tfeCKOH I!>H­
lHKH H npHKna~Hoii MaTeMaTHKH TPH npo­
rpaMMHwe CHCTeMid (REDUCE , CAMAL , 
FORMAC). Palpa6oTaH np(>eKT . TepMH­
Han&Hoii ceTH ~ng 3TOH 3BM. 

C03,D;AHHE H PA3BHTHE 
MATEMATHqECKOrOOiiECTIEqEHHJI 
liA30BhiX 3BM OHJIH 

B COCTRB onepaUHOHHOH CHCTeMid 
li3CM -6 BKniO'tfeH HOBhlH BapHaHT TpaHC­
nHTOpa C RBTOKO~a, ~onycKaJOI.JlHH npHMe­
HeHHe MaKpOKOMRH~ H annapaTa ycnOBHOH 
TpaHcn.JIUHH. 3aMeHeHid nporpaMMid cTa­
THCTH'tfecKoro y'tfeTa pa60Tid 3BM H ee 
BHeWHHX ycTpoiicTB. Palpa6oTaHw a oT­
na)KeHid HOBble nporpaMMHide cpe~cTBa ~n• 
opraHHlallHH H HCnOnblOBaHHR TeKCTOBhlX 
apxHBOB so BHewHei naMRTH/1,21. Pac-

WHpeHhl BOlMO)KHOCTH TeKCTOBOrO pe~aK­
TOpa H nporpaMMHOH no~CHCTeMhl ~ng 

o6cny)KHBaHHR TepMHHanos 13•41• Mo~ep­
HHlHposaHid oa6naoTeKH nporpaMM. 

C uen&JO pacwapeHHR TepMHHan&Hoii 
ceTa 3 BM CDC -65po HlroTosneHo a oTna­
)KeHo MHKponpoueccopHoeycTpoiicTsocBHlH 
noii 3 BM c EC-1010. Mo~a4>auapoBaHa 
onepaJlHOHHRH CHCTeMa B CB.JilH C paCI.\lHpe­
HHeM TepMHHan&Hoii ceTH. Ha'tfaTa onldTHa.JI 
3KCnny a TRilH.JI CHCTeMbi TepMHHanoB, HMeffi· 
IllHX CB.Jilb KaK c li3CM -6, TaK H c CDC-
6500 151• BKnJO'tfeH B COCTaB onepaJlHOHHOH 
CHCTeMid HOBhlH TeKCTOBhlH pe~aKTOp, COl­
~aHw nporpaMMbi ~n.JI nposepKH ycTpoiicTB 
BHeWHeii naM.JITH. BHe~peHa HOBR.JI BepCH.JI 
pe~aKTopa 6a6nHoTeKH CPC a Mo~epHHlH­
posaH&I 6a6naoTeKH nporpaMM o6mero Hal­
Ha'tfeHH.JI. Col~aH HOBhlii sapaaHT nporpaM­
MHOii CHCTeMid REDUCE c annapaTOM aap­
Tyan&HidX li>YHKilHH B pe)KHMe HHTepnpeTa­
IlHH. Hccne~oBaHid BOlMO)KHOCTH onTHMan&­
Horo acnon&lOBaHH.JI CDC-6500 161• 

P a lpa6oTaHid o6IIlHe npHHilHnw nocTpoe­
HH.JI an ropHTMa BHpTyanHlallHH KOMnHnH­
poBaHHhlX 4>YHKilHH B .JilhlKe LISP H npo­
ue~yp non&lOBa Ten.JI cacTeMw REDUCE 17 •8! 
llo~rOTOBneHO H nepeHeCeHO Ha HRKOnHTenb 
3BM onacaHHe 3TOH CHCTeMbi Ha pycCKOM 
.JilldKe . B paMKax cacTeM&I REDUCE col~aH 
naKeT nporpaMM ~n.JI peweHH.JI o~Horo Knac­
ca o6wKHOBeHHbiX ~a4>4>epeHuaan&Hwx ypas­
HeHHii c pauaoHan&HbiMH K034>4>auaeHTaMa. 
Haii~eHo o6mee peweHHe ypasHeHaii qy-lloy 
B KBa~paTH"'HOM npH6nH)KeHHH 191• 

MeTo~oM peHopMrpynnw c noMOIIlbiO 
cacTeMw SCHOONSCHIP Bhl"'HcneHbi pa~aa-
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UHOHHhle nonpaBKH B KBaHTOBOB XpOMO~H­
HaMHKe, a Tax>Ke uexoTOphle peuopMrpyn· 
nOBbie 4JyHKUHH ~JJJI cynepCHMMeTpH'IHhlX 
MO~enei B TpexneTJJeBOM npH6JJH>KeHHH I 10/ • 
C noMOIUbiO cucTeMhl SYMBAL peweHa 

3KCIIJIY A TAQHJI IiA30BLIX 
3JIEKTPOHHO· BLI'lHCJIHTEJILHLIX 

MAWHH 

3a~aqa 0 BOCCTaHOBJJeHHH COOCTBeHHOrO 3BM fOAO- 06~ee CpeAHe- l!Hcno 
3nexTpuqecxoro non.11 nnocxoro 3ap.II>KeH· 
HOrO CJJOJI H 3ap.II>KeHHOrO UHJJHH~pa no 
nepBhlM MOMeHTaM nJJOTHOCTH ~JJJI JfaC'IeTa 
~uHaMHKH nyqxoa a YKTH OHJIH 111• IIo· 
JJY'IHJJH pa3BHTHe MeTO~bl Bhl'IHCJJeHHJI KOH· 
THHyaJJbHbiX HHTerpaJJOB C nOMOIUbiO CHCTeM 
aHaJJHTH'IeCKHX npeo6pa30BaHHB. 

C03,D;AHHE H P A3BHTHE 
CPE,D;CTB H MET O,D;OB 

BH3Y AJihHO:A: CBJI3H C 3BM 

3aaepweHa pa3pa6oTxa ~oxyMeHTauuu 

~JJJI cepuiHoro Bhlnycxa rpa4Juqecxor o Tep· 
MHHaJJa Ha npJIMOyrOJJbHOB 3anoMHHaiOIUeB 
3JJeKTpOHHO • JJy'leBOB Tpy6Ke CO BCTpOeHHOB 
MHKpo· 3BM112•16f.J;'a3pa60TaH 6a30BbiH na· 
KeT nporpaMM, o6~cne'IHBaiOIUHB BhlBO~ Ha 
3KpaH ~HCnJJeJI CTaH~apTHhlX 3JJeMeHTOB 
H3o6pa>KeHHJI (puc . 1), pa6oTy c y cTpoi· 
CTBOM BBO~a H CBJI3b C Oa30BOB 3BM. 
PactuupeHhl B03MO>KHOCTH xpocc ·acceM6-
nepa ~n.11 Muxpo·3BM H8; 3BM M - 6000. 
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DOH nones- cyToq- npo-
nnaH HOe Hoe no- n~eu-

/a qac./ apeM.II nesHoe HbJX 

c'leTa apeMJI saAaq 
sa roA c'leTa 

/a qac.//a qac./ 

B3CM-6 6100 
CDC-6500 6500 

EC-1060 

6640 
7152 
(878)K 

19,4 
20,7 

895 13,5 
c 20.10.81 

72042 
187098 

(28096)* 

750 

K 
B cxo6xax yxa3aHbl qucno 3a~aq u 

MaWHHHOe BpeMJI, BCnOJlb30BaHHOe Ha 06· 
pa60TKY 3a~aq C TepMBHaJIOB. 

BBe;J.eHa B :nccnnyaTaUHIO H OCBOeHa 38M EC-1060. 
Ha CHHMKe : aKan;eMHK H .H . lioron106os ( B uenTpe ), 
n;npeKTop JIBTA 'fnen·Koppecnonn;eHT AH CCCP 
M . r.MeiUepliKOB ( cnpasa) H rnaBHblH HmKeHep JIBTA 
C .A.IUenes y uenTpanbHoro npoueccopa nosoif 3BM . 



C03,[(AHHE H P A3BHTHE 

Puc. 1. K a pTLI JIHHHH ypoBH.R (a) (HHlKHHH pHCYHOK -

C HCllOJlb3 0 BaHHeM aJirOpHTMa CrJialKHBaHH.R) H C~e­

HHH TpexM epHbiX noaepxHocTeii ( 6 ), nony'leHHLix c 

llOMOillbfO YAaJieHHOH AHCnJieHHOH CTaHUHH li3CM-6. 

AB TOMA THqECKHX H IIOJIY AB TOMA T HqECKHX 
CHCTEM 06PA60TKH KAMEPHhiX CHHMKOB 

CIIHPAJibHblA H3MEPHTEJib 

3aBeprueHLI pa6oTLI no npoei<TY H3Me­
pHTenLHOrO KOMnnexca Ha 6a3e CI<aHHpyJO­
mero ycTpoiicTBa "CnapanLHLiii H3Mepa­
TenL" ( CH -1). IIpoBe~eHLI pa6oTLI, cBx3aH­
HLie c xana6poBxoii annapaTypLI H HacTpoii­
Koii CHCTeMLI o6pa60TKH CHHMKOB /17 I, 

CKAHHPYIOtnHH ABTOMAT HPD 

BBe~eHO B 3I<CnnyaTaD;HIO HOBOe 
MaTeMaTaqecKoe o6ecneqeHHe cHcTeMLI H3-
MepeHHX Macox co6LITHii, o6ecneqaBaJOID;ee 
KOHTponL KaqecTBa MacoK B npou;ecce H3Me-

peHHii Ha ypoBHe reoMeTpaqecxoii pei<OHCT­
pyKu;HH c o6LITHii. C~aHa B 3KcnnyaTau;HIO 
CTaHD;HJI cnaceHHJI C06LITHH, H3MepxeMbiX 
Ha HPD. HcnonL30BaHHe cTaHu;HH cnaceHHX 
H CHCTeMLI KOHTpOnJI I<aqeCTBa MaCOK no-
3BOnHnO COI<paTHTb B~BOe KOnHqecTBO OT-
6paKOBaHHLIX C06LITHH H nOBbiCHTb 3dJdJex­
THBHOCTb CHCTeMbl ~0 85o/o. 

Pa3pa6oTaHLI anropHTMLI H nporpaMMLI 
CHCTeMLl MHHHManLHOrO ynpaBneHHJI H npo­
Be~eHLI HX HCnLITaHHJI Ha peanbHbiX C06LI­
THJIX. 

BLinonHeH B nonHoM o6'heMe I<OMnnexc 
pa6oT n o BHe~peHHJO nporpaMMHoro o6ecne­
qeHHJI ~nJI npOBe~eHHJI MaCCOBbiX H3Mepe­
HHH CHHMKOB C MarHHTHOrO HCI<pOBOrO 
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cneKTpoMeTpa OHJIH Ha cKaHBP}'lOIQeM as­
TOMaTe HPO c acnoJI:t.loBaaaeM cneu­
npoueccopa 118·19~ Ilpose,~:teaa onJ.ITHa.ll 3KC­
nnyaTaUB.Il cacTeMJ.I. IIonyqeaawe pe3yn~o­
TaTJ.I y,~:tOBJieTBOp.IIIOT BCeM Tpe6osaHB.JIM 
nporpaMM ,~:taJI:t.Hemnei o6pa6oTKH a ~BlB­
qecKoro 3KcnepaMeHTa a xopowo corna­
cyiOTC.Il C pe3yJIJ.TaTaMB, noJiyqeHH:biMB Ha 
,~:tpyrax aaanoraqaJ.Ix cacTeMax. Bwnonaeaw 
pa6oTJ.I no conposo:lK,~:teHBIO Ma TeMa yaqe­
cKoro o6ecneqeaa.ll B npouecce Maccoswx 
B3Mepeaai CHBMKOB c MHC aa HPD . 
Pa3pa6oTaHa MeTo,~:taKa aacTpOHKB npo­
rpaMM ,[lJI.Il B3MepeHB.Il MHoronyqes wx co-
6J.ITBH c ycTaHOBKB MHC aa HPD c acnon~o­
lOBaaaeM cneunpoueccopa. 

Pa3pa6oTaHo a no,~:troTOBJieao K onwT­
HOH 3KcnnyaTauaa MaTeMaTaqecKoe o6ec­
neqeaae cacTeMJ.I HPD, o6ecneqasaiOIQee 
~BJIJ.TpaUBIO ,[laHH:biX CKaHBpOBaHB.Jl B npo­
uecce B3Mepeaai. KaK noKa3aJIB npo6awe 
B3MepeHB.Jl, 3~eKTBBHOCTh CBCTeMJ.I ~BJihT­
pauaa B pean:t.HOM speMeHB sww e, qeM 
3~eKTBBHOCTh Ma TeMa yaqecKoro o6e cne­
qeHB.Il, BCnOJIJ.3yeMOrO B HaCTO.JIIQe e BpeM.Jl. 

,D,HAJIOrOBLI:R CKAHHPYIOJnH:R 
ABTOMAT A3JIT-2/160 

C YnP ABJIJIEMO:R OT 3BM 
3JIEKTPOHHO-JIYliEBO:R T PYBKOR 

3asepweao col,~:taaae a c,~:taa s 3Kcnnya­
TaUBIO KOMnJieKC ,l:lBaJIOrOB:biX nporpaMM ,[lJI.Jl 
o6pa6oTKB CHBMKOB c ycTaHOBKB PHCK120,21( 
IlpOBO,[lBJIBCh BCCJie,[lOBaHB.Jl no B3MepeHB~ 
BOHB3aUBB B Bepxaei penepHOH CeTKB; B3-
MepeHO 6onee 1000 co6J.ITBI CJIO:lKHoii Tono­
noraa. 

Bwnonaeaw pa3pa6oTKB no pa3BBTB~ 

nporpaMMHoro KOMnJieKca ,[lJI.Il o6pa6oTKB 
CJIO:lKH:biX MHOrOTpeKOB:biX C06J.ITHii Ha CHBM: 
Kax c ycTaHOBKB MHC, ,[lJI.Il KOTopoii B3Me­
peao 6onee 5000 co6J.ITBI. 

IIpose,~:teHJ.I accne,~:tosaaa.ll no ,~:tan~aei­

weMy nOBJ.IWeHB~ TOqHOCTB B3MepeHBii B 
B3MepeHBIO nOJIYTOHOBOH BH~OpMaUBB. ,lJ.o­
CTBrHyTJ.Ie pe3yJIJ.TaTJ.I no OCHOBHJ.IM TeX· 
aaqecKBM xapaKTepBCTBKaM H~XO,[l.JITC.Jl Ha 
yposae nyqwax cymecTB}'lOIQBX cacTeM 
3Toro Knacca. AsToMa T 6wn npe,~:tcTasnea 

Ha B,ll,HX B OTMeqea 30JIOTOii Me,~:taJIJ.~. 

IIpose,~:teHJ.I pa6oTJ.I, CB.IllaHHJ.Ie c pal­
BBTBeM asToMaTa. Bse,~:teaa s 3KcnnyaTauaiO 
3BM CM -4 c naM.IITJ.IO 128K enos , KOTopa.ll 
3aMeaaT ynpaBJI.IIIOmyi03BM 1i3CM -4. Pa3-
pa6oTaHJ.I HOB:ble 3JieKTpOHH:ble 6JIOKB B nyJihT 
ynpasneaa.11 122•231. 
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Ilpose,~:teaa pa3pa6oTKa KOHTponnepa 
CB.Il3B 3BM CM -4 c 3BM CDC-6500. 

MO,D,YJih 
YHHBEPCAJihHO:RH3MEPHTEJihHOR 

CHCTEMhl ,D,JIJI OliPAJiOTKH CHHMKOB 
C TPEKOBhiX ,D,ETEKTOPOB 

Co3,~:taaa nepsa.11 oqepe,~:th no,~:tcacTeMJ.I 

Ha OCHOBe npOCMOTpOBO-B3MepBTeJIJ.HhiX 
npoeKTopos JiiiC-75 a 3BM CM-4 MJI 
o6pa6oTKB CHBMKOB c ycTaHOBKB PHCK aa 
A3JIT-2/160/24/, O,~:tBH Bl sapaaaTos ca-



cTeMLI B cocTase npoeKTopa BIIC -75, JIHHHH 
CB.II3H H 3BM MEPA-60-10, nporpaMMHO 
COBMeCTHMoii c 3BM CM -4, ~eMoHcTpH­
posancJI Ha B,D;HX CCCP H OTMe'leH Me~a­
JI.IIMH. TpH npoeKTopa BIIC -75 HcnoJIL30Ba­
JIHCL B Te'leHHe ro~a ~JI.II o6pa60TKH CHHM­
KOB c ycTaHOBKH PHCK. Cpe~Hee speM.II 
pa6oTLI npH6opa BIIC -75 cocTaBHJIO 200 
'laCOB B MeC.IIU C npOCTO.IIMH ITO TeXHH'fe· 
CKHM npH'IHHaM MeHee 5o/o. Pa3pa6oTaHLI H 
onpo6oBaHLI OT~eJibHLie 3JieKTpOHHLie 6JIOKH 
,nn.11. tilypbe -MHKpocKona. 06ecne'leHa B03-
MO:JKHOCTb HCllLITaHHH cJ>ypbe- MHKpOCKOna Ha 
peaJibHLIX tiiOT03MYJibCH.IIX B nJIII. 

OBPABO TKA CHHMKOB 
C TPEK OBbiX ,D;ETEKTOPOB 

B paMKax npoeKTa pa3BHTH.II CHCTeMLI 
IIYOC-CAMET sse~eHLI B 3KcnnyaTaUHIO 
3BM E C -1033 H noKaJILHa.ll TepMHHaJILHa.ll 
cHcTeMa MEPA-7900. Pa3pat>oTaHa Mo­
~eJIL HHTeptlleiica ~JI.II no~KJIIO'IeHH.II yeT­
poiicTB IIYOC-KAMAK K EC-1033 qepe3 
cHcTeMy MEPA-7900. Pa3pa6oTaHLI anro-

HJMepHTe JibHbiH MO,nyJib : npoeKTOpbi liiiC-75 c 3BM 
CM-4 . 
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HosaJI 3BM EC -1033 ,nJIJI ynpasneHBJI cacTeMoii 
llYOC-CAMET . 

pHTMbi MaTeMaTH'IeCKOrO o6ecne'leHHJI CH­
CTeMbi TIYOC-CAMET- EC-1033. 

II pH UOMOJ.QH UOJiyaBTOMa TH'IeCKHX YCT­
poiicTB TIYOC-CAMET o6pa6oTaHo 380,9 
TbiCJI'I TpeKOB CJIO)I(HbJX C06LITHB Ha CHHMKaX 

c KaMep JIB3 H JI.HII. Ha cKaHHPYIOil.leM 
aBTOMaTe HPD o6ecne11eH pecypc B o6'beMe 

2550 'Ia COB ,II;JIJI npoBe,IJ;eHHJI MaCCOBOB o6pa-

60TKH CHHMKOB, 'ITO U03BOJIHJIO UOJIHOCTbiO 
y,IJ;OBJieTaopHTb JaJIBKH na6opaTopuii Ha 

HJMepeHHe CHHMKOB c noMOil.lbiO HPD. Ha 
CKaHHPYIOil.leM aBTOMaTe A3JIT- 2/160 H3-
MepeHo 5,5 TLIC. co6biTHii c ycTaHOBKH MHC 
H 6onee 1 TbiC. co6biTHii c ycTaHoBKH PHCK. 

PA3BHTHE METO,L(OB HCllOJih30BAHHJl 3BM 
HA JIHHHH C 3KCllEPHMEHTAJihHhiMH 

YCTAHOBKAMH OH.HH 

1. 3aaepweHbi pa6oTbi no coJ,IJ;aHHIO Ma­
TeMaTH'IecKoro o6ecne'leHHJI ycTaHOBKH 
"KpHCTaJIJI", HCUOJibJyeM~B ,IJ;JIJI HCCJie,IJ;O­
BaHHJI CUOHTaHHOrO HJJiy'leHHJI 3J:feKTpOHOB 
H U03HTpOHOB C 3HeprHeB 10 r3B Ha YCKO­
pHTeJie H«<>B3125,26/. CoJ,IJ;aHa H ucnoJILJy­

eTCJI tiJHJHKaMH nporpaMMa reoMeTpH'IeCKOB 
peKOHCTPYKUHH C06biTHB, perHCTpHp yeMbiX 
ycTaHOBKOii BHC- 2 /27 I. CoJ,IJ;aHHa JI npo­

rpaMMHaJI CHCTeMa ynpaBJieHHJI 3KCUepH­
MeHTOM o6ecne'IHJia B03MO)I(HOCTb O,IJ;HO­

apeMeHHOii pa6oTbi B ny'IKax ycKopHTeJIJI 
H«<>B3 ,IJ;Byx ycTaHOBOK Ha JIHHHH c 3BM 
EC-1040. YcoaepweHCTBOBaHa CHCTeMa 
CTaTHCTH'IecKoii o6pa6oTKH HBOOK. HOBbie 
BapHaHTbi naKeTOB nporpaMM BKJIIO'IeHbl B 
6aJoayro 6H6JIHOTeKy JKcnepuMeHTa NA- 4 
H BHe,D;peHbi Ha 3BM U:BK OH.HH. PeJyJIL· 
TaTbl 3THX pa60T HCUOJib3YIOTCJI BO MHOrHX 
JJieKTPOHHbiX JKcnepHMeHTax OH.HH. 

86 

2. Ilo,IJ;rOTOBJieHLI nporpaMMbi pac'leTa 
MaTpHU CBJI3eB ,IJ;JIJI KOOp,IJ;HHaTHbiX ,IJ;eTeK· 
Topoa ny'IKOB . 'laCTHU. HaJHa'leHHe npo­

rpaMM - C)l(aTHe HHtiJOpMaUHH H OUTHMaJib­
HOe KO,II;HpOBaHHe ,IJ;aHHLIX, C'IHTLIBaeMLIX C 
npoBOJIO'IHbiX KaMep. Pa3pa6oTaHLI anro­

pHTMbi TeKCTOBLIX ynpaBJIJIIOI.QHX nporpaMM 
,IJ;JIJI nocne,IJ;oBaTeJibHOii CBJIJH annapaTypLI 
B cTaH,IJ;apTe KAMAK c 3BM CM- 3 1'28/ . 
PaJpa6oTaHLI MeTO,IJ;HKa H nporpaMMbi pac­

'leTa OUTH'IeCKHX CXeM KaHaJIOB BbiBO,IJ;a 
BTOpH'IHbiX Uy'IKOB 'laCTHU H3 CHHXpotiJaJO­
TpOHa OH.HH. CoJ,IJ;aHid nporpaMMLI ,IJ;JIJI 
UO,IJ;KJIIO'IeHHJI UBeTHOrO ,IJ;HCUJieJI K ynpaB· 
JIJIIOil.leB 3BM KpHCTaJIJI· ,D;HtiJpaKUHOHHOro 
cneKTpoMeTpa OHMY. 

3. IIony'IHJia ,IJ;aJILHeiiwee paJBHTHe 
cucTeMa o6pa6oTKH cneKTpOB ( COC) Ha 
3BM li3CM -6. B paMKax COC peaJIHJOBaH 



pe)I(HM pa6oThl c cjlaiinaMH nocne.nosa Tem.­
HOrO ,IJ;OCTyna, 'ITO cymecTBeHHO fiOBbiCHnO 
ee 3cWleKTHBHOCTI.. B 6u6nuoTexy CHCTeMbl 
BKIDO'IeH HOBbiH BapHaHT nporpaMMHOrO 
MO,IJ;ynJI ,IJ;nJI o6pa60TKH raMMa- cneKTpOB. 
llo,nrOTOBneH K H3,IJ;aHHIO BTOpOii: TOM OfiHCa­
aaii 6u6naoTexa nporpaMM cucTeMhl COC. 
Be,nyTcJI pa6oTbl no a,nanTaUBB cucTeMbl Ha 
3BM · EC-1060. Co3,naHbl nporpaMMbl ,nnJI 
pa60Tbl C 6aHKOM OUeHeHHbiX JI,D;epHbiX ,IJ;aH­
Hhlx1291. 

4. Pa3pa6oTaHo MaTeMaTB'Iecxoeo6ec­
ne'leHBe H npose.neHbl MeTO.IJ;H'Iecxue Beene­
,IJ;OBaHBJI TO'IHOCTHbiX H ,npyrBX xapaKTepBC-

C03,ll;AHHE H P A3BHTHE 

TBK 6ecc)IBnhMOBOH 
HOCTh, nHHeiiHOCTh) 

CBCTeMbl (CTa6Hni.­
Ha peani.HOM MaTe-

paane, nony'leHHOM npB noMomu TeneBB3B­
OHHoii CBCTeMbl KOHTpOnJI CTpBMepHOH Ka· 
Mepbl y cTaHOBKB PHCK 130,311. 

Pa3pa6oTaHhl B H3roTosneHhl onTHKo­
MexaHH'IecxaJI cucTeMa H ynpasnJIIOJUBe 
3neKTp OHHhle YCTpOHCTBa He3aBHCHMOi Ka­
nB6pOBKB TenexaMep. IIpose,neHbl BCnhiTa­
HBJI 3TBX y3nOB B COCTaBe annapaTyphl 
TeneBB3BOHHOH CHCTeMbl KOHTpOnJI. Pa3pa-
6oTaHhl B H3rOTosneHbl annapaTypa B Tene­
BB3BOHHble KaMepbl .IJ;nJI perHCTpaUBB BTOpOii: 
npoeKUBB C06biTBi B CTPBMepHoi: KaMepe. 

METO,ll;OB H IIPOrPAMM ,ll;JI.H OEPAEOTKH 
3KCIIEPHMEHTAJibHhiX ,ll;AHHhiX 

1. rnaBHble ycBnHJI B o6naCTB C03,IJ;aHBJI 
B pa3BBTBJI MaTeMaTB'IeCKBX MeTO,IJ;OB B 
nporpaMM ,nnJI o6pa6oTKB c)loTorpacjlaqecxax 
H3o6pa)l(eHBH 6blnH HanpasneHbl Ha noB&I-
weHBe ypoBHJI asToMaTB3aUBB nponecca 
MaTeMaTB'IeCKOH o6pa60TKH c)IHnhMOBOH 
BH4JOpMaUBB. 

Pa3pa6oTaHa MeTO.IJ;BKa ynpasneHHJI 
nponecc oM MaTeMaTB'Iecxoii o6pa6oTKB 
c)IBnhMOBOH HHc)IOpMaUBB B Ha ee OCHOBe CO-

Puc . 2 . C xeMa reHepauHH nporpaMM o6pa6oTKH !j)Hnb­
MOBoii HH!j)OpMal.lHH llO JanpocaM llOJlb30BaTeJleH. 

nonb30IATEI/b 
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J.IJ.aHa nporpaMMHo-ynpasnJieMa.ll CHCTeMa 
o6pa60TKH ,IJ,aHHLIX 3Hep - 3KCnepHMeHTa/32,3S/ 

BBO,IJ, 3TOH CHCTeM.bl B 3KCnnyaTaUHIO IT03BO· 

nHT opraHHJOBaT.b npoxo)l(.neHHe Ja,IJ,a'l o6pa-

6oTKH ,IJ,aHHLix Ha CDC - 6500 no .D. y n pasne­

HHeM cneuHan.bHOH nporpaMMLI H OCB060,IJ,HT 

non.b30BaTenei OT BLinOnHeHHJI MHOrHX py­

THHHLIX onepaUHH no no,IJ,rOTOBKe H o praHH • 

JaUHH C'leTa. 

)J;nJI o6pa60TKH ,IJ,aHHLIX no e,IJ,HHOH TeXHO • 

norH'IeCKOH CXeMe COJ,IJ,aHa 34Mt>eKTHBHaJI 

nporpaMMa aHanHJa peJyn.bTaTOB KHHeMa­

TH'IecKoi H,IJ,eHTH~HKaUHH H OT6opa ~H3H'Ie· 
CKHX rHnOTeJ 134/. 

IlpoBe,IJ,eHLI pa60T.bl no p a :JBHTHIO 

cpe.IJ.CTB reHepauHH nporpaMM ( p uc.2) H 

pa3pa60TKe MeTO,IJ,HKH o6pa60TKH ,IJ,aHHLIX C 

rH6pH,D,H.biX ,IJ,eTeKTOpOB. 

2. 3asepmeHo o6ocHosaHHe HOBoro Ma­

TeMaTH'IecKoro MeTo.D.a nocTpoeHHJI o6o6-

~eHHLIX MO,IJ,enei o6pa60TKH TpeKOBOB HH· 

~OpMaUHH Ha OCHOBe anre6pLI BepOJITHOCT· 

HLIX npocTpaHCTB A.H.KonMoroposa. 

B paMKax Hccne,IJ,oBaHHi nonHoi anre-

6paH'IecKoi npo6neMLI neHTO'IHLIX Ma TPHU 

.IJ.OKaJaH pJI.IJ. sa>KHLIX TeopeM. PeJynJ.TaTw 

HCnOnh30BaHLI ,IJ,nJI nony'leHHJI 34Ml>eKTHBHWX 

OUeHOK 3Ha'leHHH 4-HMnynJ.COB 'laCTHU no 

,IJ,aHHLIM H3MepeHHH TpeKOB. 
Hccne,IJ,oBaHo acHMnToTH'IecKoe noae,IJ,e­

HHe ~OpM~aKTOpOB npH OnHCaHHH cneKTpa 

MaCC BeKTOpHLIX Me30HOB. 

Ilpe,D,no>KeHa H o6ocHoBaHa anre6pa ,IJ,nJI 

KOHCTpyHpOBaHHJI 06~ei Ma TeMa TH'IeCKOB 

CTPYKTYPI>I .D.HCKpeTHLIX .D.HHaMH'IeCKHX cH­
CTeM 1351, 

HCCJIE~OBAHHJI 

TIO PEJIJITHBHCTCKOH JI~EPHOH~H3HKE 
H ~H3HKE PE30HAHCOB 

• 
1. BLinonHeHLI MeTO.IJ.H'IeCKHe pa3pa-

60TKH, CBJI3aHHLie C ,IJ,an.bHeHWHM YCOBep· 

IIIeHCTBOBaHHeM MarHHTHOrO cneKTp OMeTpa 

C npOBOnO'IH.biMH KaMepaMH Ha nHHHH C 3BM 

( ycTaHOBKa MACIIHK- 2). PaJpa6o TaHa H 

H3rOTOBneHa MOHHTOpHpyiO~aJI CHCTeMa 

cneKTpOMeTpa Ha 6a3e CUHHTHnnJIUHOHHLIX 

C'leT'IHKOB, H3rOTOBneHLI H CMOHTHpOBaHbl 

5 MO,IJ,ynei nponopuHoHanLHLIX Ka Mep Ha 

1500 KaHanos. Hccne,IJ,oBaHo ( coa MeCTHO 

c JIB3) npocTpaHCTBeHHoe pacn pe,D,ene­

HHe MarHHTHoro nonx aHanHJHPYIO~e ro Mar­

HHTa cneKTpoMeTpa. Ha BLIBe,IJ,eHRLix ny'IKax· 

a·'laCTHU H ,IJ,eHTpOHOB CHHXpO~aJOTpOHa 
JIB3 npOH3Be,IJ,e'Ha Hana,IJ,Ka H BLI6p aHLI pa· 

60'IHe pe>KHMbl ,IJ,eTeKTHPYIOIUeH annapaTypLI 

cneKTPOMeTpa, oTna>KeHa annapaTypa .D.nJI 
H3MepeHHJI BpeMeH nponeTa H aMnnHTY.IJ.HOrO 

aHanHJa CHrHanOB CO CUHHTHnn.IIUHOHHbiX 

c'leT'IHKOB cneKTPOMeTpa 1361• BLinonHeHLI 

3KCnepHMeHTLI no HCCne,IJ,OBaHBIO HMnynbC­

HLIX cneKTpOB BTOPH'IHLIX 'laCTHU OT dd- CO­

y,D,apeHHH nO,IJ, yrnOM 140 Mpa,IJ, npH HMnynL­

ce OKOnO 9 r3B/c. 3anHCaHO Ha MarHHTHLie 

neHTLI 6onee 200 TLIC. aKTOB dd- c oy,D,ape­

HHH. 

2. 06pa6oTaHO 9 TLICJI'I C06LITHH np -

B3aHMO,IJ,eHCTBHH B o6naCTH 2+5 r3 B B CBJI3H 

88 

C nOHCKOM 6apHOHHOrO peJOllaHCa C H30TO• 

OH'IeCKHM COHHOM 5/2 (puc. 3). l:IJy'leHO 

Puc . 3 . MaxcHMYM B pacnpeneneHHH JillillexTHBHbiX Mace 

Jlnll KOM6HHaUHH 'laCTHU (L\++7T+) H (~-7T-) npH Mx = 
= 1,44 fJB yKaJLIBaeT Ha BOJMOJKHOe Cyll.{eCTBOBaHHe 

6apHOHHOrO peJOHaHCa C HJOTOflH'IeCKHM CflHHOM 

1=5/2. 
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HHKlli03HBHOe o6pa30BaHHe 17- ·Me30HOB B 

np -B3aHMO.D;eiiCTBH.HX npH Pn = 3,83 r3B/c. 

Onpe.n;eneHLI ce'leHH.H KauanoB peaKo;Hii np -
B3aHMO.n;eiicTBHH npH Pn = 1+5 r3B/cl371. 

3. llpOBe.n;eH aHanH3 pe3ynLTaTOB 3KC· 

nepHMeHTOB, OCy~eCTBneHHLIX C nOMO~Lro 

CKM- 200, uanonueuuoii ueoHOM npH .n;aB­

neHHH .D;O 10 aTM. 'CoBMeCTHO C JIB3 BLI· 

nonHeHLI pa60TLI no npoeKTHpOBaHHIO CHCTe­

MLI aBTOMaTH'IeCKOrO ynpaBneHH.H cneKTpo­

MeTpOM rHiiC /38/, l13y'leHLI npou;eCCLI o.n;­

HOHyKnOHHOH 3MHCCHH B peaKD;H.HX nornOID;e­

HHH 17- ·Me30HOB H.D;paMH 152Sm H 1640y, 

a TaK)Ke npou;ecc B036y)K.D;eHH11 BLICOKOCnH· 

HOBLIX COCTOHHHH npH nornOID;eHHH Me.n;neH· 

HLIX 17-·Me30HOB H.n;paMH Nd, Pr, Ce, Lau 

B /39,40/ a . 

4. Pa3pa6oTaHa penHTHBHCTCKaH Teo­

PHH MHOrOKpa THOrO .n;u<lJpaKU:HOHHOrO pac­

CeHHH.H MHOrOKBapKOBLIX CHCTeM ('laCTHU:, 

11.n;ep, KBapKOBLIX crycTKoB) 1411• TaKoii 

no.n;xo.n; o6o6ID;aeT uepen.HTHBHCTCKyro Teo­

puro rnay6epa H n03BOnHeT y'leCTL pen.H­

THBHCTCKOe C)KaTHe · B3aHMO.D;eHCTBYIDID;HX 

CHCTeM (puc. 4) 1421• 

C nOMOID;LIO pa3BHTOrO <lJopManH3Ma no­

Ka3aHO, 'ITO ceqeuue ueynpyroro B3aHMo­

.n;eiicTBHH .D;BYX nro6LIX KBapKOBLIX CHCTeM 

IlpH BLICOKHX 3HeprHHX 3aBHCHT llHIIIL OT 

'IHCna CO.D;ep)KaiD;HXCH B HHX KBapKOB 
1431 . 

PAJPAROTKA 

tO 
0 1 2 3 

Puc. 4. C pe.nHee 'IHCJIO qacTHll, o6pa3YI0111HXCll npH 

HeynpyrOM B3aHMO_neii:CTBHH npOTOHOB ( CllJIOWHall KpH· 

Ball) , _ne ii:TpOHOB ( 3Ha'!KH 0 H t>) H a ·'!aCTHll ( 3Ha'!· 

KH e H .l ) C ll,npoM 
238U. YKa3aHbl CTaTHCTH'IeCKHe 

norpeWHOCTH paC'IeTOB. 

Co3.n;aua MaTeMaTH'IecKaH Mo.n;enL pacnpo­

cTpaueH HH HHTeHCHBHLIX nOTOKOB 'laCTHU: 

B aTMO C<lJepe ( MO.D;enL IIIHpOKHX aTMOC<lJ.ep­

HLIX llHB Heii). 

IIPHKJIA,[(HbiX ME TO,[(O B BblliHCJIEHHM 

1. ~OKa3aHLI cyiD;eCTBOBaHHe, e.n;HHCT· 

BeHHOCTL H HenpepLIBHaH 3aBHCHMOCTL OT 

Ha'lanLHLIX .n;aHHLIX peiiieHHH 3a.n;aqu KoiiiH 

.D;llH HenHHeHHOrO MO.D;H<lJHU:HPOBaHHOrO ypaB­

HeHHH KopTeBera- .n;e <l»pH3a B npocTpaHCT­

Bax Co6oneBa144/, Pa3pa6oTaH MeTo.n; no­

BLIIIIeHHH TO'IHOCTH npu6nH)KeHHOrO peiiie­

HHH HenHHeHHLIX KpaeBLIX 3a.D;a'l H CHHry­

nHpHLIX HHTerpanLHLIX ypaBHeHuii. MeTo.n; 

OCHOBaH Ha HCnOnL30BaHHH nocne.n;oBaTenL­

HOCTH pa3nH'IHLIX .D;HCKpeTH3aU:HH HCXO.D;HOH 

3a.n;a'IH, OTllH'IaiOID;HXCH IIIaroM .D;HCKpeTH· 

3aU:HH. llpe.n;nO)KeHHLIH MeTO.D; HCnonL30BaH 

.n;nH peiiieHHH ypaBHeHHH THna qy- Jloy, Jla­

rrnaca u llyaccoua 145·461. 

Pa3pa6oTaH yHHBepcanLHLiii MeTo.n; 

OD;eHKH 3<lJ<PeKTHBHOCTH HCnOnL30BaHH11 no-

cne.n;oBa TenLHOCTH pa3HOCTHLIX CeTOK. llo­

Ka3aHO, 'ITO CXO.D;HMOCTL npe.n;nO)KeHHOrO 

MeTO.D;a BLIIIIe, 'leM H3BeCTHLIX paHee. 

llpe.n;nO)KeH 3<iJ<lJeKTHBHLIH HHTerpo-

pa3HOCT HLIH MeTO.D; peiiieHHH ypaBHeHHH Jla­

nnaca B CllO)f(HhJX o6naCTHX, HCnOnL3yroiD;HH 

rronepe M eHHO HHTerpanLHYIO H pa3HOCTHYID 

<lJopMynu poBKY 3a.n;aqu / 4 7 I, Ha ocuoBe pa3-

BHTLIX M eTO.D;OB C03.D;aHLI naKeTLI nporpaMM 

.n;n.H peiiieHHH uenuueiiHLIX 3a.n;aq MarHHTo­

cTaTHKH . llOCTpOeH MeTO.D; nOBLIIIIeHHH TO'I· 

HOCTH K Ba.n;paTypHLIX <lJopMyn H yTO'IHeHHH 

perynHp H30BaHHLIX peiiieHHH HeKoppeKTHLIX 

3a.D;a'l M arHHTOCTaTHKH /48/, 

Pa3pa6oTaHHLie MeTO.D;LI ucnonL30BaHLI 

npH 'IHCneHHOM MO.D;enHpOBaHHH HeKOTOpLIX 

MarHHTH LIX CHCTeM CHHXpo<lJa30TpOHa JIB3 
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B CBepxnpoBOJ(JI~BX MarHBTOB TBna "OKOH· 
ua.11 paMa" ' 491. 

2. H3y'leHa CBCTeMa CBJI3aHHWX He· 
nuueiiuwx ypaaueuuii IDpe.nuurepa c ue­
KOMnaKTHOH rpynnoii BHyTpeHHeii CHMMeT· 
pHH U (p,q), OnHCWBaiO~X CBCTeMy H3 JJ;BYX 
"UBeTHWX." 60 3 e- ra3 OB C TO'Ie'IHWM B3aBMO • 
.neiicTBBeM. Peweua KnaccuqecKa.ll o6pa THa.ll 
3a,na'la .nn.11 :noii cucTeMw u noKa3auo, 'ITO 
OHa ,nonycKaeT BnO:>KeHBe B KBaHTOBYIO Teo· 
pu10 c uu.ne~HHBTHoii MeTpHKoii. PaccMoT­
peuo MaTpH'IHOe o6o6~eHHe 3TOH CBCTeNW 
Ha npOCTpaHCTBeHHO··BpeMeHHOH peWeT· 
Ke /50( Hccne.noaaua 3a,naqa .nsyx ueuTpoa 
B uenuueiiuoii Teopuu Jlura- Munnca, MO­
.nenupy10~eii JJ;BYXKBapKOBOe B3aHMOJJ;eicT· 
BHe Ha "60nbWHX" paCCTOJIHHJIX. 

B npu6nu:>KeHHH caMocornacoaauuoro 
non.11 c noMO~biO 3BM H3y'leH Knacc 6apu­
ouono.no6uwx CBJI3aHHhiX COCTOJIHBH B3 
6onbWOrO 'IHCna Hepen.IITBBBCTCKHX KBap­
KOB o.nuuaKoaoro "apoMa Ta" / 51/. H ai.neuw 
noKanH30BaHHJ.Ie peweHHJI 3TOH CHCteMJ.I B 
3Ha'leHHJI 3HeprHH OCHOBHOrO B B036y:>K· 
J(eHHOrO COCTOJIHHH CHCTeMJ.I. 

Bw'IHCneu BKna.n B036y:>~C,neHui napuoro 
TUna B J(HHaMH'IeCKHH ~OpM~aKTOp COnHTOHa 
.nmf Knacca MO,neneii KOHJ(eHCHpOBaHHOrO 
COCTOJIHHJI, OnHCWBaeMWX ypaBHeHHeM 
CHH· rop.noua/52/. 

Hccne.noaauw .nuuaMH'IeCKHe caoiicTBa 
H YCTOH'IHBOCTb ueo.nuoMepuwx conHTOHOB 
B uenuueiiHbiX Mo.nen.11x KnaccuqecKoii Teo­
puB non.II/52 •53/IIoKa3aHO, 'ITO THnbi B3aHMO· 
,neiiCTBHH HeOJ(HOMepHbiX COnHTOHOB JIBnJI• 
IOTCJI MOJ(enbHO He3aBHCHMhiMH, no KpaiHeii 
Mepe .nn.11 uccne.nosauuwx Mo.neneii. 

3. IIpoae.neuo uccne.noaauue ~opMw ru­
raHTCKHX pe30HaHCOB B paMKaX~Ba3H~ac-. 
TH'IHO-~OHOHHOH MOJJ;enH C uenbiO npoBepKH 
runoTe3w AKcenR·BpHHKa .nn.11 npoB3BOnL­
HbiX E >.. -nepexo.noa. Pa3pa6oTaH B peanu-
30BaH ua 3BM CDC -6500 qucneuuwii Me­
To.n Bhi'IHCneHHJI 3HeprBH B036y:>KJJ;eHHhiX 
COCTOJIHHH 'leTHO·'IeTHWX ,ne~OpMHPOBaHHhiX 
JIJJ;ep B paMKaX KBa3H'IaCTB'IHO -~OHOHHOH 
Mo.nenu c y'leToM npuuuuna IIaynu. Hccne­
.noaauw CBOHCTBa 3TOH MOJ(enB /54,56/. 

Bwnonueuw uccne.nosaHBJI no MeTo.naM 
nporpaMMHpOBaHHJI H 3~eKTHBHOCTH HC • 
nonb30BaHHJI 3BM CDC-6500 1561• 

4. BwnonueHbi uccne.noaaHH.II Me-To.noa 
nOBWWeHHJI TO'IHOCTH 'IHCneHHOrO peweHHJI 
3a,naq ua co6cTaeuuwe 3Ha'leHHJI .nn.11 cu­
cTeM HHTerpo.nu~epeuuuanLHWX ypaaueuuii 
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B KBaHTOBOMeXaHH'IeCKOH npo6neMe Tpex 
Ten. ,l.(OCTHrHyTO nOBWWeHBe TO'IHOCTH pa3 • 
HOCTHWX peweHBH C nOMO~biO MeTOJ(a BX 
3KCTpanonJIUHB Ha cry~IO~XCJI ceTKaX /57 ( 

Pe3ynLTaTw uccne.nosauui ycnewuo uc­
nonb30Bauw npu 'IBcneuuoM peweHHB ueKo­
Topwx 3a,naq Teopuu TBep.noro Tena, uenu­
ueiuoi Teopuu non.11 u KBaHToaoi Mexa­
HBKH/58/ • 

ACY OHJIH 

Pa3pa6oTaua cucTeMa nporpaMM 6yx­
ranTepcKoro y'leTa ua 3BM CDC-6500. 

Bwnonueuw pa6oTw no pa3BBTBIO cu­
cTeMw nporpaMM y'leTa Ma Tepuanoa B oc­
HOBHWX cpe.ncTB Ha 3BM EC-1040 H 
a.nanTaUHH 3TOH CBCTeMW Ha 3BM EC ·1060. 

Bwnonueuw pa6oTw no .nanbueiweMy 
pa3BBTBIO BH~opMauuouuoi cucTeMw HCK 
ua 3BM B3CM-6 npuMeHBTen~tuo K ~a.na­
'laM Ka.npoaoro y'leTa B y'leTa B3o6peTe­
HBi B OHJIH 1591• 

HAYliHO- llPHKJIA,LJ;HbiE 
PA60Tbl 

1. Pa3pa6oTaua npuuuunuanLHa.ll cxeMa 
ynpaaneHHJI CKaHBPYIO~M aBTOMaTOM 
A3JIHT A- EBA u uccne.nosaua B03MO:>KHOCTb 
BKniO'IeHHJI B aBTOMa T XEBAC, co3.nauuwii 
B HCI>B3 AH r,nP' y3na aBTOMaTa Ha 
3neKTpouuo-nyqeaoii Tpy6Ke. Pa3pa6oTaH 
nporpaMMHwii KOMnneKc .nn.11 o6pa6oTKB ~o­
TOH3o6pa:>Keuuii B npuKna.nuwx 3a,naqax 160< 

2. Co3.nauw naKeTw nporpaMM .nn.11 npo­
eKTHpoaauu~ ne'laTuwx cxeM B pe:>KHMe 
.nuanora ua 3BM CDc-6500. Pa3pa6oTaH 
B peanH30BaH HOBwH anropHTM COPTHpOBKH 
ueneii ne'laTHWX CXeM Ha OCHOBe nOCTpOeHHJI 
KpaT'Iaiwero CBJI3yro~ero .nepeaa. 1fccne­
.noaaua MaTeMaTH'IecKa.ll Mo.nenb npouecca 
ynpaaneuu.11 reuepaTopaMB B3o6pa:>Keuuii npu 
~OpMHpOBaHBH MaCOK HHTerpanbHhiX CXeM. 
Co3.nau naKeT nporpaMM pe.naKTHpoaaHHJI 
MOp~onorHB ne'laTHhiX CXeM C BCnOnb30Ba· 
HHeM BBpTyanbHOH naMJITB /61/. 

Bwnonueu 6on~twoii o6'beM pa6oT no 
aue.npeHHIO B uayquo-uccne.noaaTenbcKHX 
oprauu3a:UB.IIX cTpau- y'laCTHHU OHJIH pa3-
pa6oTOK JIB T A B o6nacTH CBCTeMHoro Ma­
TeMaTH'IeCKoro o6ecne'leHBJI 3BM, co3.na­
HHJI nporpaMM o6pa6oTKH 3KcnepuMeHTanL­
uwx .nauuwx B naKeToB npuxna.nuwx npo­
rpaMM. 
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OT,ll;EJI 
HOBbiX METO,ll;OB 
YCKOPEHMJI 

OcHOBHLie ycHJIHB KonneKTHBa OT~ena 

HOBLIX MeTO~OB yCKOpeHHB 6LIJIH Ha npaB • 

JieHLI Ha peaJIH3aUHIO npOeKTa no C0 3~aHHIO 

KYTH- 20 ( KonneKTHBHoro ycKop HTeJIB 

TB)I(eJILIX HOHOB Ha :meprHIO 20 M3 B /HyK­

JIOH ) H npO~OJI)I(eHHe HCCJie~OBaHHB n pOTO • 

THna KYTH, a TaK)I(e Ha pa3pa6oTKY ~peB<}lo­

BOB KaMepLI ~JIB HCBTPHHHoro ~eTeKTopa H 

uccne~oBaHHB, cBB3aHHLie c npoeKTOM YHK. 

HCCJIE,D;O B AHH.H 

HA KOJIJIEKTHBHOM YCKOPHTEJIE · 

TJI)I(EJihiX HOHOB 

,lJ;JIB KOJIJICKTHBHOrO YCKOpHTCJIB oqeHL 

Ba)l(i{LIM BBJIBeTCB a6COJIJOTHaB rpa~yHpOBKa 

HCnOJIL3yeMLIX H3MepHTeJILHLIX npH OOpOB, 

OCHOBaHHLIX Ha pa3JIHqHLIX ~HarHOCTHqeCKHX 

MeTo~ax. B qacTHOCTH, Ha npoTOTHne KYTH 

HCnOJIL3YIOTCB npH60pLI, H3MepBIOIUHC nJIOT· 

HOCTh HHTeHCHBHOCTH CHHXpOTpOHHOrO H3· 

JiyqeHHB B pa3JIHqHLIX cneKTpaJILHLIX 06-

nacTBX. Ecnu nonHaB cneKTpaJILHaB HHTeH­

CHBHOCTL OnHCLIBaeTCB XOpomo H3BC CTHLIMH 

<)lopMynaMH H nponopuuoHaJILHa qucny 

3JieKTpOHOB Ne B KOJILUe, TO nJIOTHOCTL 

cneKTpaJILHOB HHTeHCHBHOCTH 3aBHCHT eme 

H OT xapaKTepHCTHK aKCHaJILHLIX 6eT aTpOH· 

HLIX KOJie 6aHHB 3JieKTpOHOB B KOJI:bUe ( qac­

TOTLI v H cpe~HCKBa~paTHqHOB aMnJIHTY~LI 

az ). llocne~Hee CBB3aHO C TCM, qTo 

6eTaTpOHHLie KOJie6aHHB npHBO~BT K 3a· 

MeTHOMy yBeJIHqeHHIO WHpHHLI y r JIOBOrO 

pacnpe~eJieHHB CHHXpOTpOHHOrO H3Jiy qeHHB. 

Oco6eHHO CHJILHO 3To npoBBJIBeTcB B 3JieKT­

pOHHLIX KOJILUaX, noqTH CKOMneHCHpOBaHHLIX 

no 3apB~y 3a cqeT 3aXBaqeHHLIX HOHOB. 

llpH6JIH)I(CHHO nonymupuHa y r noBoro 

pacnpe~eJieHHB CHHXpOTPOHHOrO H3JiyqeHHB 

8 Ha nonyBLICOTe HHTeHCHBHOCTH B KOpOT­

KOBOJIHOBOB qacTH cneKTpa (~!!:_.» 1 ) OnH· 
3Ay3 

CLIBaeTcB B 3TOM cnyqae cne~yromeB <)lop­
-2 

MYJIOB: 2 az reNefc; .\y e = --n + -------·+ ---· r2 477ry 477r ' 
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r~e r - pa~uyc KOJILUa, n - noKa3aTeJIL 

cna~a BHemHero MarHHTHoro nonB, y -

peJIBTHBHCTCKHB <)laKTOp 3JieKTpOHOB, f~l­

<)laKTOp HeBTpaJIH3aUHH KOJILUa HOHaMH, 

1 ~ ~ 'S_ 3 • K03<}l<}lHUHeHT, 3aBHCBIUHB OT 

pacnpe~eneHHB HOHOB no ceqeHHIO 3JieKT­

pOHHOrO KOJILUa, A • ~JIHHa BOJIHLI CHHXpo· 

TpOHHOrO CBeTa, fe • KJiaCCHqecKHB pa~HYC 

3JICKTpOHa, 

H3MepeHHe yrnoBoro pacnpe~eneHHB 

npOBO~HJIOCL C nOMOIULIO <)loTOnJiaCTHHOK 

H3onaHxpoMa, HOpMaJILHaB rpaHHUa o6na­

CTH qyBCTBHTCJILHOCTH KOTOpLIX npHXO~H­

JiaCL Ha ~JIHHY BOJIHLI A::: 0,65 MKM. ci>OTO" 

nJiaCTHHKH - <}lOTOMeTpHpOBaJIHCL, H CTpOH" 

JIHCL KPHBLie noqepHeHHB no ocna6uTeJIBM, 

nocne qero npoH3BO~HJIOCL HX npeo6pa3o­

BaHHe B KpHBLIC pacnpe~eJieHHB HHTCHCHB" 

HOCTH no WHpHHC H306pa)l(eHHB H onpe~e­

JIBJiaCL nonymHpHHa pacnpe~eJieHHB o=L (} 
( L = 0,9 M). H3MepeHHB npoBo~HJIHCL B 

~uana3oHe ~JIHH BOJIH A =0,470,65 MKM c 

HHTep<}lepeHUHOHHLIMH <)lHJILTpaMH, BLI~eJIB • 
IOIUHMH nonocy !:!.\::: 0,01 MKM. Pa~uyc 
KOJILUa B C)l(aTOM COCTOBHHH r =35 MM. Pac­

qeTHOe 3HaqeHHe y=37. Y CJIOBHe KOpOTKO • 

BOJIHOBOCTH XOpOmO BLinOJIHBJIOCL. 

0THOCHTCJILHOe MOHHTOpHpOBaHHequcna 

3JieKTpOHOB npOBO~HJIOCL no BeJIHqHHe CHr­

Hana y -u3nyqeHHB Uy npu pa3)1(aTHH KOJIL· 

ua. Ha puc. 1 npuBe~eHa 3KcnepHMeHTanL­

HaB 3aBHCHMOCTL o OT Uy • Ha 3TOM )l(e 

pHCYHKC CnJIOmHLIMH JIHHHBMH noKa3aHLI 3a • 

BHCHMOCTH 0 OT N e ( HH)I(HBB IIIKaJia OCH 

a6cuucc) , paccquTaHHLie ~JIB ~Byx Mo~eneB 
C)l(aTHB KOJILUa. B nepBOB (KpHBaB "A") 

He yqHTLIBaJIOCL yMeHLWCHBe ceqeHBB 

3JieKTpOHHOrO KOJILUa, o6yCJIOBJICHHOe BOH· 

HOB <)loKycupoBKOB. HaqanLHLie pa3MepLI 

KOJILUa ar
0
=az

0
=1,7 MM. KpBBaB "Ji"nonyqe­

Ha C yqeTOM nBHqeBaHBB 3JieKTpOHOB npB 

HaKOnJieHBB BOHOB, ar
0 

=az =1 ,5 MM. KpBBaB 

"1i" c 1 Oo/o- HOB ToqHoc~LIO coBna~aeT c 

KPHBOB, nonyqeHHOB no npuBe~eHHOB BLime 

npu6nu)KeHHOB <)lopMyne npu f ,f=l. Xopomee 

COrJiaCBe 3KCnepBMCHTaJILHLIX B TeopeTB· 



cf "'"" 

28 

24 

20 

16 

n 

8 
2 i4 6 8 fO 

J. 2 3 

Puc . 1. 3asucuMOCTb nonywupHHhl pacnpe.neneuHJI uu­

TeHCHBHOCTH H3Jly'leHHJI 0 OT BeJlH'IHHbl CHrHaJla y -

H3ny'leHHJI Uy H 'IHCJla 3neKTPOHOB N ., : A - TeopeTH­

qecKaJI 3aBHCHMOCTb , ue y'IHTbiBa!Oll{aJI BJlHJIHHJI ua 

3JleKTpOHbl HOHHOH !jloKyCHpOBKH, Ji - TeopeTH'IeCKaJI 

JaBHCHMOCTb, y'IHTbiBa!Oll{aJI nHH'IeBauue 3JleKTPOHOB 

npH HaKOfiJleHHH HOHOB . 

qecKHX ,IJ;aHHLIX 6LIJIO ,IJ;OCTHrHyTo npH Ne = 
= 2,7 ·1011 Uy(B). 

llpH Uy"'2B (Ne~5·10 11 ) 3KCnepHMeHTaJIL­

HO HCCJie,IJ;OBaHa 3aBHCHMOCTL 0 OT A B 

,IJ;Hana30He A = 0,470,69 MKM. llpH Uy=8B 
CNe= 2 · 10 12 ) uccne,IJ;oBaHa 3aBHCHMOCTL 

0 OT ,IJ;aBJieHHJl OCTaTO'IHOrO raJa p B ,IJ;Ha­

na30He 1 7 5 ·10 - 7 Top. B cooTBeTCTBHH c 

pac'leTaMH aeJIH'IHHa o B npe,IJ;enax OIIIH60K 

He 3aBHCHT OT A H PIll, 
3Ta pa60Ta ,IJ;aeT B03MO:>KHOCTL onpe,IJ;e­

JIHTL rpa,IJ;yupoBO'IHLie KPHBLie ,IJ;JIJI Jaaucu­

MOCTH nJIOTHOCTH cneKTpaJILHOH HHTeHCHB­

HOCTH OT 'IHCJia 3JieKTpOHOB B KOJILUe. 

Pa3pa6oTaHa TaK:>Ke MeTo,IJ;it:Ka H3Mepe­

HHJI peJIJITHBHCTCKOrO 4JaKTOpa y no OTHO­

IIIeHHIO nJIOTHOCTH cneKTpaJILHOrO H3JiyqeHHJl 

B ,IJ;ByX ,IJ;Hana30HaX KOpOTKOBOJIHOBOH qaCTH 

cneKTpa121. H3MepeHHoe 3Ha'leHHe y co­

cTaauno 36±1. llo H3MepeHHOH nJIOTHOCTH 

COeKTpaJILHOrO H3Jiy'leHHJl C y'leTOM pac­

IIIHpeHHJl yrnoaoro pacnpe,IJ;eneHHJI 3a c'leT 

6eTaTpOHHhlX KOJie6aHHH no H3BeCTHhlM 4Jop-

12 

A 

14 16 Jl 20 22 U,-B 

-4 5 
-I 

6 to ·.N'e 

MyJiaM npOBe,IJ;eHO TaK:>Ke COOOCTaBJieHHe 

IIIKaJI U y H N e • liLIJIO ycTaHOBJieHo, 'ITO 

N e = ( 3 , 2±1 ,3) · 1011 Uy(B) 121 . 3To xopo­

IIIO corn acyeTcJI c pe3yJILTaTaMH H3Mepe­

HHH no IIIHPHHe yrnoaoro pacnpe,IJ;erreHHJI. 

PAiiOTb l, 

CBR3AHHbiE C C03,L(AHHEM KYTH- 20 

,L(nJI ycKopuTeJIJI 3JieKTPOHOB 

CHJIYH,L( - 20 co3,IJ;aH HCTO'IHHK 3JieKTPOHOB, 

npopa6oTaBIIIHH Ha 'laCTOTe 50 ru 6e3 

CMeHLI BOJIL«lJpaMOBOrO Ka TO,IJ;a 500 'Ia COB 

npu TOKe 50071000 A. CTa6HJILHOCTL To­

Ka 3a a p eMJI pa6oTLI He yxy,IJ;IIIanacL 131 . 

B p a 3pJI,IJ;Hoii: Tpy6Ke HCTO'IHHKa c no­

MOll.lLIO Ha TeKa TeJIJI 4JopMHpyeTCJl nepena,IJ; 

,IJ;aaneHHJI c 10- 2 ,IJ;O 10-
3 

Top oT KaTo,IJ;a 

1< aHo,IJ;y . PaccTOJIHHe Me)I()J;y KaTo,IJ;oM H 

aHO,!I;OM 80 CM. llpH OO,IJ;a'le Ha KaTO,!I; HM­

nyJILCa HanpJI:>KeHHJl onpe,IJ;eJieHHOH aMOJIH­

TY,IJ;hl H ,IJ;JIHTeJILHOCTH npoucxo,IJ;HT 3MHCCHJI 

3JieKTpOHOB C KaTO,IJ;a H o6pa30BaHHe npHKa­

TO,!I;HOH OJia3MLI, KOHUeHTpaUHJI KOTOpOH B03-

pacTaeT B Te'leHHe HMnyJILCa TOKa. Kor,IJ;a 

OJIOTHOCTL npHKaTO,!I;HOH nJia3Mhl ,!I;OCTHrHeT 

BeJIH'IHHLI -1013 CM - 3 , HaopJI:>KeHHe OK a-

3LIBaeT CJI DPHJIO:>KeHHhlM He K Ka TO,IJ;y, a K 

rpaHHUe paciiiHPJIIOIUerocJI "o6naKa" nna3-

MLI. C 3 TOH rpaHHUhl H npOHCXO)J;HT 3MHC-
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CHJI. BpeMJI .I(OCTH:lKeHHJI nna3Moii He o 6xo,I(H­

Moii KOHUeHTpaUHH 3aBHCHT OT ,I(a BJieHHJI 

ocTaToqHoro ra3a B o6nacTH xaTo,I(a. llpH 

DOBbiWeHHH ,I(aBJieHHJI 3TO BpeMJI y M eHLWa • 

eTCJI. llpH BKJIIoqeHHH HH.I(YKTOpOB Y CKOPJIIO• 

meii ceKUHH HanpJI:lKeHHe cocpe.I(OToqHsaeTcJI 

B Y3KOM CJIOe, KOTOpbiH ,I(eJIHT DJia3 MeHHbiH 

WHYP Ha ,!:(Be o6nacTH: aHO.I(HyiO, HM eJOIUYIO 

DOTeHUHaJI aHO.I(a, H KaTO.I(HyiO, HaXO.I(JIIUYIOCJI 

no.I( noTeHuHaJioM xaTo,I(a. Cnoii npe .I(cTas­

JIJieT co6o:ii 06JiaCTL C DOHH:lKeHHOH K OHUe'IIT­

pauHeii nna3MLI. TaxaJI o6naCTL noJIBJIJieTcJI 

B MeCTe B03HHKHOBeHHJI MarHHTHOH "DJ!06· 

KH", C03.I(aBaeMOH $OKYCHPYIOIUHMH KaTyw­

KaMH B paiioHe aHo.I(a. B 3TOM cnoe npoHc­

XO.I(HT $opMHpOBaHHe 3JieKTpOHHOrO nyqxa. 

~JIJI npe.I(BapHTeJILHOH HOHH3aUHH ra3a 

B pa3pJI.I(HOM npoMe:lKyTKe He Tpe 6yeTCJI 

OT.I(eJILHblii reHepaTop, a .I(OCTaToq Ho no­

JIO:lKHTeJILHoro npe.I(LlMDYJILCa Hanp JI:lKeHHJI 

MO.I(YJIJITopa. Hccne.I(OBaHHJI noxa3a JIH, qTo 

BeJIHqHHa KaTO,I(HOrO TOKa 3aBHCHT OT Ha· 

npJI:lKeHHJI MO.I(yJIJITOpa H ,I(aBJieHHJI B pa3-

pJI.I(HOH Tpy6Ke. ~aBJieHHe H3MepJIJIOCL B 

Puc. 2. BonbTaMnepHble xapaKTepHCTHKH HCTO'IHHKa 
:meKTpOHOB npH pa3nH'IHblX .IJ;aBneHHliX B pa3pli.D;HOH 
TpyGKe: 1 -2 · lo-3 Top;2-I0-3 Top;3- 8 · I o- 4 Top; 
4- 6 · 10-4 Top; 5- S· I0-4 Top;6- 4 ·10 - 4 Top. 
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paiioHe aHo.I(a. Ha puc. 2 npHBe.I(eHbl BOJILT· 

aMnepHble xapaKTepHCTHKH HCTOqHHKa DpH 

pa3JIHqHbJX ,I(aBneHHJIX B pa3pJI.I(HOH Tpy6Ke. 

llpH ,I(asneHHH 8·10-4 Top H BLIWe He.I(o­

cTaToqHo MaKCHMaJILHOrO HanpJI:lKeHHJI MO• 

.I(YJIJITOpa ,I(JIJI DOJIHOrO OT6opa TOKa. 

Ko34>ci>HUHeHT (K) npoxo:lK.I(eHHJI TOKa 3a 

aHO,I( 3aBHCHT KaK OT BeJIHqHHbl MarHHTHOrO 

DOJIJI BHYTPH HCTOqHHKa (puc. 3a), TaK H 

OT BeJIHqHHbl 3a,I(ep:lKKH Me)I(.I(y npe.I(LIM • 

nyJILCOM H CaMHM HMDYJILCOM HanpJI:lKeHHI 

(puc. 36). 3a.I(ep:lKKa ,I(OJI)I(Ha 6biTL ,I(OCTa • 

ToqHoii, qTo6bl nna3Ma ycnena 3anonHHn. 

pa3pJI.I(HYIO Tpy6xy. BH.I(HO, qTo cyiUeCTByeT 

WHpOKaJI o6JiaCTL 3HaqeHHH MarHHTHOrO DO· 

JIJI, .I(JIJI KOTOpbiX K034>ci>HUHeHT npOXO)I(,I(eHHI 

6JIH30K K e.I(HHHUe. CxopocTL pacnpocTpa· 

HeHHJI nna3MLI, onpe.I(eJieHHaJI no rpaciiHKY 

pUC. 3~ COCTaBJIJieT DpH6JIH3HTeJILHO 

108 
CM/C. 

HecTa6HJILHOCTL TOKa KaTo.I(a H npo· 

XO.I(JIIUero TOKa no aMDJIHTy.I(e He npeBLI• 

waeT 111/o, qTo npHMepHO COOTBeTCTByeT 

HeCTa6HJILHOCTH HMDYJILCa HanpJI:lKeHHJI MO· 

.I(YJIJITOpa. 

llyqoK 3JieKTpOHOB C TOKOM - 500 A 
H 3HeprHeii - 350 xB TpaHcnopTHPOBaJICI 

B O,I(HOpO.I(HOM MarHHTHOM DOJie Ha paCCTOJ• 

HHe 2,5 M H nona,I(aJI Ha ,I(aTqHK, 29 KOJI• 

neKTopos KOToporo pacnonaraJIHCL KpecTo· 

300 350 400 U(kB) 



K 
0.9 

0.7 

o.s 

0.3 '-----'---... _.....___...._.a-

0,06 0,10 B(TJ 

a 

o6pa3HO. ,IJ;uaMeTp xa)I()J;oro xonnexTopa 
1 MM, paCCTOJIHBe Me>K,ny ICOJIJieiCTOpaMB 
4 MM. B 83MepeHBJIX BCnOJih30BaJiaCh 3BM 
MBPA-60, o6ecne'IBBaronw,JI c noMo~hiO 
cne:uuaJihHOH nporpaMMhl ynpaBJieHue B3 • 
MepeHBJIMB B BX MaTeMaTB'IeCICYIO o6pa· 
6oTICY Henocpe,ncTBeHHO B xo.ne 3ICcnepu· 
MeHTa. 

C nOMO~hiO ,naT'IBICOB B~MepJIJICJI npo· 
XO,nJI~H TOIC B pacnpe,neJieHHe nJIOTHOCTB 
TOICa ny'IICa no Ce'leHBIO. JaBBCBMOCTh ,nua • 
MeTpa ny'IICa B ICOH:Ue COJieHOB,na, B3MepeH· 
HOrO Ha nOJIO.BBHe BhiCOThl npol!lBJIJI, OT Be· 

Puc. 4. 3aBHCHMOCTb .QHaMeTpa ny'IKa ·Ha Bb!XO.Qe 4JoKy­

CHpy10mero COJieHOH.Qa OT nOJI.II B COJieHOH.Qe . 
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300 

6 

500 t(Hc) 

Puc. 3. 3 aBHCHMOCTb KoJ414JHuHeHTa K npoxmK.QeHH.II 

TOKa Ja a HO.Q: a • OT MarHHTHOrO nOJIJI BHYTPH HCTO'I" 

HHKa; 6 · OT BpeMeHH Ja.QeplKKH MelK,Qy npe.QbiMnyJibCOM 

H OCHOBHbiM HMnyJibCOM nanp.lllKeHHll . 

JIH'IBHhl l!loxycHpyro~ero MarHBTHoro noJIJI 
npuBe,neHa Ha puc. 4. IIono>KeHue :neHTpa 
TJI>KeCTB He MeHJIJIOCh OT BMnyJihCa IC BM • 
nyn~>cy B npu B3MeHeHBB napaMeTpoB. IIpu 
BhiXO,ne B3 MarHBTHOrO nOJIJI ,nBaMeTp ny'IICa 
yBeJIB'IBBaJICJI, a :neHTp TJI>KeCTH COXpa~JIJI 

cBoe nono>KeHue. 3xcnepuMeHTaJI~>Hoe uc­
cne.noBaHue pacnJihiBaHBJI nyqxa noxa3ano, 
'ITO OH npaiCTB'IeCICB He3aMarHB'IeH B pac· 
nJihiBaHBe B OCHOBHOM onpe,neJIJieTCJI ,neHCT • 
BBeM np ocTpaHCTBeHHoro 3apJI,na. MeTo,noM 
~eneBoro .nual!lparMupoBaHBJI ( wupuHa IUe­
JIB 2 MM ) 6hiJI H3MepeH 3MBTTaHC ny'IICa. 
BeJIB'IBHa 3MBTTaHca oiCa3aJiach ( 100± 
±30) Mpa,n CM. 

IIpoBe,neHHhle uccne.noBaHBJI noxa3anu, 
'ITO no CBOBM napaMeTpaM ny'IOIC 3JieiCTpO • 
HOB, n oJiy'laeMhiH B3 ,naHHOro BCTO'IHBICa, 
JIBJIJieTCJI npBeMJieMhiM ,nJIJI yCICOpBTeJIJI 

CHJIYH,IJ; • 20 131 • 
)J;JIJI ,nuarHOCTBICB 3JieiCTpOHHOrO ny'IICa 

CHJIYH,IJ;- 20 pa3pa6oTaHhl BH,nyx:uuoHHhle 
,naT'IHICH ICOOp,nBHaT :UeHTpa TJI>KeCTB ny'IICa. 
,IJ;a T'IBIC npe,ncTaBJIJieT co6oB: l!leppuToBoe 
ICOJih:UO C 'leThlphMJI o6MOTICaMB, 3aiCJIIO'IeH· 
Hoe B MeTaJIJIB'IecxuB: 3ICpaH. CurHaJihi c 
o6MOTOIC nOCTynaiOT Ha 3JieiCTpOHHhle 6JIOICB 
B cTaH,napTe KAMAK u .nanee B 3BM, r.ne 
npOB3BO,nBTCJI Bhl'IHCJieHBe ICOOp,nBHa T :UeHT • 
pa TJI>KeCTB u 3apJI,na nyqxa. CTeH,nOBhle 
BCnhiTaHHJI Ha JIBHBB C 3BM no B3MepeHHIO 
xapaxT epucTBIC ,naT'IBICOB noxa3anu: xoop· 
,nuHaTHOe pa3pemeHue B xpyre c pa,nHycoM 
3 CM He Xy>Ke 1 MM, TO'IHOCTh B3MepeHBJI 
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JlHHCHHbiH y cK o pHT Cnb 3llCKTpOH OB CI111YH)J.- 20, c no­

c o 6H!:Iil p a 6oTaT b C fi O BbiWCHHOH 'laCTOTO H UHKJlOB . 

3apHJ].a He Xy)f(e 0,50/o, $pOHThl HapaC TaHHH 

H cna)l.a He 6onee 3 He. 

B TeqeHHe 1981 ro.D.a pa3pa6oTaHa Tex­

HHqecKaH )l.OKyMeHTaUHH, npoBe)l.eHO H3ro­

TOBneHHe H MOHTa)f( OJ].HOrO H3 OCH OBHhiX 

3neMeHTOB KYTH- 20 - 3neKTPOHHoro ycKo­

pHTenH HH)f(eKTopa CHJIYH,D;- 20. llpo Be.IJ.eH 

ero npo6HhiH $H3HqecKHH nycK H n o nyqeH 

TOK 350 A C qacTOTOH cne)l.OBaHHH H M nynL­

COB 50 ru. 

PA1i0Thl, 

CBJI3AHHhiE C C03,!1;AHHEM YHK 

,lJ;nH npoeKTHpOBaHHH yCKOPHTenhH O-Ha­

KOllHTenhHOrO KOMnneKca (YHK) B llpoT­

BHHO cymecTBeHHhiH npaKTHqecKHH H H Tepec 

npe)l.CTaBnHIOT HCXO)l.Hhle J].aHHhie, Ha OCHOBe 

KOTOphiX MO)f(HO C)l.ena Th BhiBO)l.hl 0 B03-

MO)f(HOCTHX H OrpaHHqeHHHX npHMe HeHHH 

.D.BYX$a3HOrO renHH )l.nH KpHOCTaTHpOBaHHH 

CBepxnpOBO)l.HJUHX MarHHTOB. 3THMH HC­

XO)l.HhiMH )l.aHHhiMH cny)f(aT, B qaCTHOCTH, 

llOKa3aTenH rH.D.PO.IJ.HHaMHqecKOH Hey CTOH­

qHBOCTH llOTOKa, rHJ].pO)l.HHaMHqeCKH e xa-

96 

paKTepHCTHKH KaHanOB B a)l.Ha6aTHhiX ycno­

BHHX H npH llO)l.BO.D.e Tenna, HH$OpMaUHH 0 

pe)f(HMax TeqeHHH .IJ.Byx$a3Horo renHH, xa­

paKTepHCTHKH TennOBhiX pe)f(HMOB CBepx­

npOBO)l.HIUHX o6MOTOK MarHHTOB. llpH 3TOM 

HaH6onee HHTepeCHhiMH HBnHIOTCH pe3ynh­

TaThl HCCne)l.OBaHHJI CHCTeM C ropH30HTanL­

HhiMH KaHanaMH, KOTOphie B HaH60nhWeH 

CTeneHH xapaKTepHhl )l.nJI CBepxnpOBO)l.JIJUHX 

ycKOpHTeneii:. 

llpenHTCTBHeM K npHMeHeHHIO )l.Byx$a3-

HOrO renHJI )l.nJI KpHOCTaTHpOBaHHH MarHH­

TOB YHK MO)f(eT 6h1Th cTaTHqecKaJI HeycToii:­

qHBOCTh )l.Byx$a3HOrO llOTOKa, xapaKTepH-

3YIOJUaJICJI KOne6aHHHMH Manoii: qaCTOThl 

pacxo.D.a renHJI B paBHOMepHo o6orpeBaeMoM 

KaHane. 3Ta HeyCTOHqHBOCTh CBH3aHa C 

HeO)l.H03HaqHOCThlO rH.IJ.PO.D.HHaMHqecKOH xa­

paKTepHCTHKH KaHana. JihlnH nonyqeHhl KpH­

TepHH ycnOBHH cymecTBOBaHHJI TaKOH He­

ycToii:qHBOCTH / 4/. Ha ocHoBe 3TH X KPHTe­

pHeB llOKa3aHO, qTO )l.nJI renHH HeO)l.H03Haq­

HOCTh rH)l.pOJ].HHaMHqeCKHX xapaKTepHCTHK 

KaHanOB He peanH3yeTCJI B CaMhiX )f(eCTKHX 

ycnOBHJIX. ,lJ;nJI a30Ta HeO)l.H03HaqHOCTh rH)l.­

pO)l.HHaMHqecKHX xapaKTepHCTHK naporeHe­

pHpyiOJUHX KaHanoB B03MO)f(Ha. TeopeTHqe­

CKHe BhiBO)l.hl llO)l.TBep)f(J].eHhl 3KCnepHMeH­

TanhHO 151, 3TH pe3ynbTaThl JIBnHIOTCJI 

Ba)f(HhiMH )l.nJI C03J].aHHH KpHoreHHOH CHCTe­

Mhi YHK, KaK renHeBoii:, TaK H a30THOH. 



3xcnepuMeHTanLHhle uccne~oBaHHRro­

PH30HTanLHLIX xauanoa- noxaJanu TaK:>Ke, 
'ITO HX rH~pO~HHaMH'IeCKHe xapaKTepHCTHKH 
Cy~eCTBeHHO OTnH'IaiDTCR OT TaKOBhlX ~nR 
BepTHKanLHhlX H 3MeeBHKOBbiX KaHanOB KaK 
B Ka'leCTBeHHOM, TaK H BKOnH'IeCTBeHHOM 
OTHOIIIeHHH. 3TO, HanpHMep, XOpOIIIO Hnnro­
CTpHpyeT puc. 5 151 , r~e cnnoiiiHLie xpu­
Bhle OTHOCRTCR K rOpH30HTanbHhlM KaHanaM, 
a llYHKTHpHhle - K BepTHKanbHbiM. Ilonyqeu­
Hhle 3KCnepHMeHTanbHble ~aHHhle MOryT HC­
llOnb30BaTbCR ~nR OUeHOK rH~paBnH'IeCKHX 
COllpOTHBneHHB npOTR:>KeHHhlX CHCTeM npH 
KpHOCTaTHpOBaHHH ~Byx4Ja3HhlM renHeM. 

IIpoae~eHHhle 3KcnepHMeHThl noJaonunu 
npoauanH3HpOBa Tb ~OBOnbHO Ba:>KHYIO HH-
4JopMaUHIO 0 pe:>KHMaX Te'leHHR ~Byx4Ja3HOrO 
renHR B ropH30HTanLHhlX xauanax. C no­
MO~LIO nony'leHHhlX 4JoTorpa4Juii y~anocL 
BhlRBHTb paccnoeHHbie, BOnHOBhle, CHapR~­
Hble H Dy3hlpbKOBhle pe:>KHMhl Te'leHHR re­
nHR/S/. Cpaaueuue 3THX peJynLTaToB c HJ­
aecTHhlMH KapTaMH pe:>KHMOB Te'leHHR ~nR 
ropHJOHTanLHhlx xauanoa H ~pyrux Tenno­
HOCHTeneii noxaJano, 'ITO B nepBOM npu-
6nu:>KeHHH ~nR npaKTH'IeCKHX OUeHOK npu­
MeHHTenLHO K renHID MO:>KeT HCllOnb30BaTb· 
CR ~HarpaMMa T .Mau~xeiiMa, cocTaaneuuaR 
~nR BO~OB03~YIIIHOB CMeCH (puc. 6). 

Ilpoae~eu TeopeTH'IeCKHB auanHJ BnHR­
HHR B03MO:>KHoro paccnoenHR ~Byx4JaJuoro 

Puc. 5 . 3aBHCHMOCTb OTHOCHTellbHOrO nepena~a ~aB­

lleHHJI 6.p1 OT Maccosoro napoco~ep)l(aHHJI x 1 npH 

MaCCOBOH CKOpOCTH 120 Kr/M 
2

• C, ~aBlleHHH 
1,3· 10 5 ITa H paJllH'IHb!X TennoBLIX HarpyJKax q . 

CnnoumMe KpHBLie - ~llJI ropHJOHTanbHbix KaHanos 

( 1 - q =0; 2 - q = 360 BT/M 2 ; 3 - q = 720 BT/M 2; 

4 - q = 1080 BT/M 2 ; 5 - q = 1790 BT/M 2 ) . llyHK­

THpHbie KpHBbie - ~llJI BepTHKallbHbiX KaHallOB ( 6 -
q = 0; 7 - q = 1000 BT/M 2 ; 8 - q = 2000 BT/M

2
) . 

~. r-----:-~---.---r-----.-,..----. 
I 

0,6 0.8 

llOTOKa renHR npHMeHHTenbHO K MO~enH 
CBepxnpOBO~R~eB 06MOTKH ~HllOnbHOrO 

MarHHTa 1nfK. 3ToT auanHJ noxaJan, 'ITO 
npu onpe~eneHHbiX pacxo~ax xpuoareHTa 
paccno eHHhle pe:>KHMhl Te'leHHR ue 6y~YT 

uaxna~hlBaTL orpaHH'IeHHB C B npe~enax 

npHHRThlX ~ony~eHHB ) Ha B03MO:>KHOCTb 
KpHOCTaTHpOBaHHR CBepxnpOBO~R~HX Mar­
HHTOB 1nfK ~Byx4Ja3HhlM renHeM. 

Ha ocuoae npoae~euuoro uuxna uccne­
~oaauuii MO:>KeT 6b1Tb peiiieH pR~ Ba:>KHhlX 
BOllpOCOB, KOTOphle CBR3aHhl C C03~aHHeM 
CHCTeM THna 1nfK, KpHOCTaTHpyeMbiX Heno­
cpe~CTBeHHO ~Byx4Ja3HhlM llOTOKOM renHR. 

PA3BHTHE METO)l;HKH 
3KCIIE PHMEHTA 

Paapa6omKa Hei11flpUHH020 oemeKmopa 

B paMxax paJpa6oToK H uccne~oaauuii, 
uanpaaneHHhlx ua coJ~auue ~peiicboBhlX xa­
Mep ~nR YCTaHOBKH "HeiiTpHHHhlB ~eTeKTOp': 
6hlnH npoae~eHhl ~eTanLHhle uccne~oBaHHR 
nauenbHOB KOHCTPYKUHH ~peii4JOBOB KaMephl 
paJMep OM 3 X 1,5 M2 , BbinOnHeHHOB no 
cxeMe H<I>B3 171 , no c yMeHLIIIeuuoii ~nu­
uoii ~peii4Joaoro npoMe:>KyTxa (10 eM BMec­
TO 25 eM). II pH 'IYBCTBHTenLHOCTH peru­
CTPHPYIO~eii 3nexTpouuxu 10-14 xynoua 341-
lbexTuauaR pa6oTa KaMephl ~OCTHraeTCR npu 
HCllOnb 30BaHHH aproH-H306yTaHOBbiX CMe-

Puc. 6 . KapTa pe)I(HMOB Te'leHHJI no ropHJOHTallbHbiM 

KaHanaM . CnnoWHbie KpHBLie HJo6pa)l(afOT KapTy pe)I(H­

MOB BO~OBOJ~yWHOH CMeCH T . MaH~XeHMa. 3Ha'IKaMH 

HaHeceHbi 3KCnepHMeHTallbHbie ~aHHbie ~llJI ~syx4Ja3-

HOrO r e llHJI ( V L- npHBe~eHHaJI CKOpOCTb )I(H~KOCTH , 
V G - npHBe~eHHall CKOpOCTb napa) . 

PotCJ!Oellf.lliU 
~~2r---r---+---~~+-~ 
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ceil co CKopoCTLIO npo.nysa ue Meuee 20 nuT­
poD B 'laC. C uenLIO npoaepKH B03MO:>KHOCTH 
HCnOnL30BaHH.JI naueneii:, npOH3BO,II;HMLIX B 
CCCP, ,nn.JI H3roToaneHH.JI .npeii:<J:>oaLix KaMep 
no Toil :>Ke cxeMe, pa6oTaiOIUHX ua aprou­
yrneKucnoTHLIX CMeC.JIX, 6Lin H3rOTOBneH 
nonHOMaCWTa6HLIH MaKeT ,npeii:<J:>OBOH KaMe­
pLI pa3MepOM 4 X 2 M2 C ,nnHHOH ,np eii:<J:>o­
aoro npoMe:>KyTKa 6 eM. 

Pa3pa6oTaHLI H H3roToaneHLI perucTpu­
PYIOIUa.JI 3neKTpOHHKa (ycunuTenL- <J:>opMH­
poaaTenL) ua o.nuy ,npeB:<J:>oay10 KaMepy H 

reKcaroHanbHbie nponopuHoHanbHhie KaMepbi , npe.D.· 
HaJHa'leHHbie Jlflll cosMeCTHoro OH.RH- l.lE P H MIOOH­
Horo 3KCnepHMeHTa. 
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6noKH C'IHTLIBaHH.JI uu<J:>opMauuu. Pa3pa6o­
Taua HH3KOBOnLTHa.JI CHCTeMa DHTaHH.JI pe­
rHCTPHPYIOIUeH 3neKTPOHHKH. 

JlponopijUOHQA bHbl€ KQM epbl 

1. reKcarouanLHLie nponop-
U H 0 Han L H LIe KaMe p LI. Pa3pa6oTaHLI 
H H3roToaneHLI 3 6noKa reKcarouanLHLIX 
KaMep ,nn.JI 3KcnepuMeHTa NA -4. Ka:>K,nLiii: 
6nOK COCTOHT H3 Tpex nnOCKOCTeH X , U , 

v • Bee TPH 6noKa ycTauoaneHLI B nepe.n-



fO.llOCKOn 

\ 

CtffirtrnKH 
AHTHfAIIO 

fO,llOCKOn fO.llOCKOn 

HHWEHH I 8 DITYJC I CMJ CM2 CM3 CM4 CMS CM6 CM7 CMS 

Heii 'laCTH MIOO~HOrO ClleKTpOMeTpa Ha 

ny'IKe B I.J.EPHe H ll03BOJIJIIOT pacwHpHTI.. 

o6naCTL HCCJie,noBaHHH B CTOpOHY MaJILIX Q~ 

2. IIponopuuoHaJILHLie KaMepLI 

C KaTo,naMH H3 aJIIOMHHHeBOH 

<l> 0 JI L r H. 0TJIH'IHTeJILHOH OC06eHHOCTL10 

nponopuuoHaJILHLIX KaMep c Ka To,naMH H3 

HaTJIHYTOH aJIIOMHHHeBOH <i>OJILrH JIBJIJieTCJI 

Manoe KOJIH'IeCTBO seme CTBa Ha nyTH qac­

THU (TOJIIUHHa KaTo,na 14 MKM) H, COOT· 

BeTCTBeHHO, MaJIOe HCKa)l(aJOIUee BJIHJIHHe 

BeiUeCTBa KaMepLI Ha TpaeKTOPHH 'laCTHU. 

3TO 06CTOJITeJILCTBO onpe,neJIJieT cymecT­

BeHHOe npeHMyiUeCTBO npHMeHeHHJI TaKHX 

KaMep DO MHOrHX npeUH3HOHHLIX 3KCne­

pHMeHTaX H OKa3LIBaeTCJI OC06eHHO llOJie3-

HLIM .I{JIJI HCllOJIL30BaHHJI B OllLITaX C YCKO­

peHHLIMH JI,npaMH. 

liJrOTOBJieHHeM cepHH TaKHX KaMep 

paJMepoM 1 x 1,5 M 2 s OHMY JasepweHa 

nporpaMMa COJ,naHHJI KOOp,nHHaTHLIX ,neTeK­

TOpOB .I{JIJI MO,nepHH3aUHH YCTaHOBKH 

CHTMA, ucnonLJyeMoii B 3KcnepHMeHTax 

Ha ycKopHTene B IIpoTBHHO. 

PaJpa6oTaHLI H HJroTosneHLI .nsa THna 

ny•uweMx nponopuuoHaJILHLIX KaMep c wa­

rOM CHrHaJILHLIX llJIOCKOCTeii 1 H 2 MM. lino­

KH KaMep, COCTaBJieHHLIX H3 3-x H 6onee 

Puc . 7. C xeMa 3KcnepHMeHTaJibHOii ycTaHOBKH NA -4 
- BHJt cs epxy ( CM - cynepMOJtYJib). 

llJIOCKOCTeii, MOryT C BLICOKOH 3<l>4>eKTHBHO-. 
CTLIO p e rHCTpHpOBaTL JapJI)I(eHHLie 'laCTHULI 

B ny'IKaX BLICOKOH HHTeHCHBHOCTH. 

3. P erHCTPHPYIOIUaJI 

HHKa ,I{JIJI nponopUHOHaJILHLIX 

KaMe p . Pa3pa6oTaH KOMnneKc 3JieKTpoH­

Hoii anna paTypLI ,I{JIJI perHCTpaUHH HH<i>OpMa­

UHH C n ponopUHOHaJILHLIX KaMep 60JILWHX 

3KCnepHMeHTaJILHLIX ycTaHOBOK. 3TOT 

KOMllJieK C BKJIIO'IaeT B ce6JI: 3JieKTpOHHKY 

perHCTp aUHH /S/ aBTOMaTH3HpOBaHHLIH 

CTeH,n HaCTpOHKH perHCTPHPYIOIUeii 3JieKT­

pOHHKH ; g; , 3JieKTpOHHKY C'IHTLIBaHHJI /lO / . 

IIpose,ne HHLie pa3pa6oTKH noJBOJIJIIOT co­

J,nasaTL B KOpOTKHe CpOKH 3JieKTpOHHYIO 

annapaT ypy ,I{JIJI 60JILWHX <l>H3H'IeCKHX ycTa­

HOBOK. 

PEKOHC TPYKI.J.HJI 

3KCIIE P HMEHTAJihHOM YCTAHOBKH 

NA -4 B I.J.EPHe 

C U eJILIO CyiUeCTBeHHOrO llOBLIWeHHJI 

TO'IHOCTH H3MepeHHJI ,na<l><t>epeHUHaJILHLIX Ce­

'leHHH M IOOH·HyKJIOHHOrO pacceJIHHJI H pac­

WHpeHHJI KHHeMaTH'IeCKOH 06JiaCTH H3Me­

peHHH B CTOpOHy MaJILIX nepe,naHHLIX HM-
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,-, 

nynhCOB B 1981 rOAY COTPYAHHKH 0 TAena 

HOBhiX MeTOAOB YCKOpeHHB npHHBllH yqac­

THe B peKOHCTPYKUHH 3KCnepHMeHT allhHOH 

ycTaHOBKH NA -4 (puc. 7). 
TiporpaMMa peKOHCTPYKUHH BKJIIO"tfana 

B ce6s : 

- nonHoe nepeo6opyAoBaHHe n e peAHei 

qaCTH cneKTpOMeTpa; 

- ycTaHOBKY H 3anycK BOAOPOAHO·AeH-

TepHeBOH MHWeHH (nonHhiH 06'he M 700 n); 

- pa3pa60TKY, H3rOTOBneHHe H M OHTa:lK 

HOBhiX CUHHTHllllBUHOHHhiX C"tfeT"C.fHKOB ( 160 

C"C.feT"tfHKOB C 06I.UeH nnoi.UaAhiO CUHHTHn-

llBTOpa OKOllO 50 M 2 ); ' 

- pa3pa60TKY H H3rOTOBneHHe HOBhiX 

Tpex KOOPAHHaTHhiX reKcarOHallhHhiX npo­

nOpUHOHallhHhiX KaMep AllB pa60Thl B ycno­

BHBX 60llhWOH HHTeHCHBHOCTH ( "tfHCllO 

KaHallOB OKOnO 10 ThiCB'I) ; 

* JU1TEPATYPA 

1. Ka3apHHOB H.IO . H .np. OHJIH, P9·81-428, )J;y6Ha, 
1981. 

2 . Ct M6aes A .ll. H .np. OHJIH, P9-81 - 427, )J;y6Ha, 
1981. 

3. ,ll;oJI6HJIOB r.B. H .np. OH.HH, P9-81-842 , )J;y 6Ha, 
1981. . 

4. AreeB A.H. H ,np. OHJIH , 8 - 81-254, )J;y6Ha , 1981. 

* 
UHTHPYIOTCJI H36paHHLie pa6oTLI . 
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- nonHyiO 3aMeHy CHCTeMhl Ka6enhHhiX 

COeAHHeHHH H ee IOCTHPOBKY C TO"tfHOCThiO 

He xy:lKe ±1 He; 

- BBeAeHHe HOBOH norHKH nepaoro ypoa­

HB 3anycKa (no CHrHanaM OT CUHHTHn­

llBUHOHllhiX C"tfeT"tfHKOB) H C03AaHHe HOBOH 

3lleKTpOHHOH annapaTyphl ; 

- BBeAeHHe HOBOH norHKH BTOpOrO ypOB­

HB no CHrHanaM OT nponopUHOHanhHhiX Ka­

Mep ( cHcTeMa MOP) H CBB3aHHYIO c 3THM 

MOAepHH3aUHIO BCeH 3neKTpOHHKH nponop­

UHOHallhHhiX KaMep ( 65 ThiC.KaHanoB) ; 

- C03AaHHe BhiCOK03~eKTHBHOH CHCTe­

Mhl "nyqeK-rano"; 

- npaKTH"tfeCKH nonHoe nepeo6opyAo­

BaHHe H3MepHTellhHOrO UeHTpa ycTaHOBKH; 

- pa3pa60TKY HOBOrO MaTeMaTH"C.feCKOrO 

o6ecne"tfeHHB AnB pa6oThl Ha nHHHH. 

5 . MaMe,nos ·H.C. H .np. OH.HH, P8·81·770, )J;y6Ha, 
1981. 

6 . MaMe.nos H.C., Cl>unurrrros IO.n . OH.HH, P9-81·40, 
,ll;y6Ha, 1981. 

7. Eo:>KICO H.H. H .np. HCI>B3, OHCI> 78-22, llpOTBHHO, 
1978. 

8. ronyTBHH H.A. H .np. OHJIH, 9·81-674, )J;y6Ha, 
1981. 

9 . rnei6MaH 3 .M . H .np. OH.HH, P10·81-458 , )J;y6Ha, 
1981. 

10. EecrranoBa T.B. H .np. OH.HH, 10·81-412, )J;y6Ha, 
1981. 



OT,ll;EJI 
PA,[J:HAQHOHHOH :SE30IIACHOCTH 

·H PA,ll;HAQHOHHhiX HCCJIE,ll;OBAHHH 

1. BLinonHeH ,IJ;03HMeTpH'IecKHii KOHT­

ponL pa,D;HaUHOHHOB o6cTaHOBKH: 

- Ha HMnynLCHOM peaKTope HliP-30 B 

6ycTepHOM H peaKTOpHOM pe>KHMaX, 

- Ha HMnynLcHoM peaKTope HliP- 2 B Ha­

qaJibHOB CTa,IJ;HH BTOpOrO 3Tana 3HepreTH·. 

qecKoro nycKa, 

• Ha CHHXpOI}la30TpOHe B pe>KHMaX yc- • 

KOpeHHH H BbiBO,IJ;a npOTOHOB, aJILI}Ja·qaCTHU 

H H,IJ;ep yrnepo,D;a. 

- Ha UHKJIOTpOHaX Y • 200, Y • 300 H 

Y • 400 B pe>KHMaX ycKopeHHH TB>KeJILIX 

HOHOB, 

- Ha MHKpoTpOHe MT-22, 

- Ha JJieKTpOCTaTH'IeCKOM reHepaTope 

3r-5, 
- npH llpOH3BO,IJ;CTBe MOHTa>KHbiX H Ha· 

Jia,IJ;O'IHbiX pa60T, CBH3aHHbiX C coopy>Ke-

HHeM ycTaHOBKH "«<»", 
• llpH npOH3BO,IJ;CTBe pa60T C pa,D;HOaK· 

THBHLIMH BeJUeCTBaMH H ,IJ;pyrHMH HCTO'f• 

HHKaMH HOHH3Hpy10J.UHX H3Jiy'leHHB. 

Pe3yJILTaTLI KOHTponH noKa3aJIH, 'ITO 

ypOBHH H3Jiy'leHHB Ha pa60'IHX MeCTaX CO­

TPYAHHKOB He npeBLiwanH ycTaHoBneHHLIX 

BeJIH'IHH. 

K KOHUY 1981 ro,IJ;a Ha HH,IJ;HBH,IJ;yanL­

HOM ,IJ;03HMeTpH'IeCKOM KOHTpone B OH.HH 

COCTOHJIO 2320 'leJIOBeK. B Te'leHHe 1981 

ro,IJ;a He 6LIJIO 3aperHCTpHpOBaHO HH O,IJ;· 

HOrO CJiy'laH npeBLIWeHHH yCTaHOBJieHHbiX 

B OHRH ,IJ;JIH Ka>K,IJ;oro no,D;pa3,IJ;eneHHH KOHT­

ponLHLIX ypoBHeii ro,IJ;OBLIX ,IJ;03 BHewHero 

H3Jiy'leHHH . Y no,IJ;aBJIHIOIUeii qacTH nepco­

Hana ,IJ;o3a o6ny'leHHH 3a ro,IJ; cocTaBHJia 

BeJIH'IHHY MeHee 1,5 6Jp . 

,l(aHHble KOHTpOJIH ,!J;03 Ha rpaHHUaX 

pa,D;HaUHOHHbiX 30H BOKpyr H,D;epHO-I}JH3H'fe· 

CKHX ycTaHOBOK llOKa3aJIH, 'ITO 06Jiy'leHHe 

nepcoHana, He oxBa'leHHoro HH,IJ;HBH,IJ;yanL­

HLIM ,IJ;03HMeTpH'IeCKHM KOHTpOJieM, H Hace­

neHHH He npeBLiwaeT ycTaHoBneHHLIX npe­

,IJ;eJIOB ,IJ;03. 

KoHTponL pa,D;uoaKTHBHOCTH oKpy>Karo­

xueii cpe,IJ;LI noKa3an, 'ITO cpe,D;Hero,IJ;OBLie 

KOHUeHTpaUHH pa,D;HOaKTHBHbiX BeiUeCTB B 

B03,IJ;y X e pa60'IHX llOMe~eHHB H c6paCLIBae· 

MbiX B O,IJ;aX He npeBLIWaiOT ,IJ;OllYCTHMbiX Be­

JIH'IHH . CI»OH raMMa-H3JIY'IeHH.II H 3ap.II>KeHHbiX 

qacTHU B paiioHe Ha6mo,IJ;aeMoii 30HLI HH­

CTHTyT a TaKOB >Ke, KaK H B paiioHaX, He 

HMeiOJ.UHX .II,D;epHO-I}JH3H'IeCKHX ycTaHOBOK. 

C UeJibiO llOBLIWeHH.II on epa THBHOCTH Ha • 

6JIIO,IJ;e HH.II 3a ypOBH.IIMH HOHH3Hpy10J.UHX H3-

ny'leHHii no,IJ;rOTOBJieHa annapa Typa aBTOMa­

TH3HpOBaHHOB CHCTeMbl pa,IJ;HaUHOHHOrO 

KOHTpOJI.II B o6~eMe nyCKOBOrO MHHHMyMa 

ycTaHOBKH "«<»". 
A T TeCTOBaHa ycTaHOBKa ,IJ;JI.II noBepKH 

npH60p OB ,IJ;03HMeTpH'IeCKOrO KOHTpOJI.II 

HliP- 2 , yBeJIH'IeHo KOJIH'IeCTBO H nepe'leHL 

npu6op oB, no,IJ;ne>Ka~Hx rocnoBepKe, npoBe­

,IJ;eHa MeTpOJIOrH'IeCKa.ll peBH3HH cpe,D;CTB 

,IJ;03HMeTpH'IeCKHX H3MepeHHB. .. 
2. B o6nacTH pa,IJ;HaUHOHHLIX Beene-

,IJ;OBaHH B Ha'laTO H3y'leHHe pa,D;HaUHOHHOB 

o6cTaH OBKH npH B3aHMO,IJ;eBCTBHH H,D;ep, yc­

KOpeHH biX Ha CHHXpoi}Ja30TpOHe JIB3 H 

UHKJIOT poHe Y-400, c MHWeHHMH. 

P e 3ynLTaTLI BLmonHeHHLIX paHee JKc­

nepHMeHTaJILHbiX H paC'IeTHbiX HCCJie,IJ;OBa­

HHB a ,IJ;pOHHLIX KacKa,IJ;OB, HHHUHHpyeMLIX 

npOTOH aMH B MHWeHH H B 3aJ.UHTe, annpOKCH • 

MHPOBaHLI 111 npocTLIMH l}lopMynaMH ,IJ;JIH 

OUeHKH pa,D;HaUHOHHOB o6cTaHOBKH H 3aJUHTbl 

ycKopH Teneii. 

B LmonHeHa CHCTeMaTH3aUHH / 2 / H 

yTO'IHe HLI ,IJ;aHHLie o 'IYBCTBHTeJILHOCTH ,IJ;e­

TeKTop a 6 Li J (Eu) B wapoBLix nonH3THJie­

HOBbiX 3aMe,IJ;JIHTeJIHX. 3KcnepHMeHTaJibHO 

noKa3a Ho, 'ITO B ,IJ;Hana3oHe 3Hepruii HeiiT­

poHOB OT ,IJ;OJieB JB ,IJ;O ,IJ;eCHTKOB K3B pa,D;HO· 

MeTp HeiiTpOHOB ,l(H- A -1 HMeeT YAOBJieT­

BOpHT e JILHYIO ,IJ;03HMeTpH'IeCKYIO xapaKTe • 

pHCTHK y. Pa3pa6oTaHa MeTO,IJ;HKa 1 3 1 onpe­

,IJ;eneHH H MaKCHMaJILHOB 3KBHBaJieHTHOB ,IJ;O· 

3LI H e iiTpOHOB c JHeprueii MeHee 25 M3B 

no llOK a3aHHHM ,IJ;eTeKTOpa Me,IJ;JieHHbiX HeBT­

pOHOB C ,IJ;BYMH 3aMe,IJ;JIHTeJIHMH, ll03BOJIHIO· 

xuaH o npe,IJ;eJIHTL JKBHBaneHTHYIO ,IJ;03Y c 

TO'IHOC TbiO JIY'IWe 30o/o B llOJIHX H3Jiy'leHHH 
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ycTaHOBOK OHJIH. Hccne,llosaua141 

CBMOCTL qyscTBBTenLHOCTB LiF 
3aBB• 

TepMo· 
niOMBHeCUeHTHLIX ,lleTeiCTOpOB, DOMelUeHHLIX 
3a pa3nBqHLJMB nornOTBTenJIMB, OT 3Hep· 
raa raMMa-a3nyqeHBJI. HaqaTLJ ac cne,llo· 
BaHHJI peaiCUBB an~t6e,llO • Jl03BMeTpOB B 
nonJlx B3nyqeHBJI ycTaHOBOK OHJIH. 

OT.Ilen pa,llaauaouuoa 6e3onacuocTB a 
pa,lluauaouuwx accne,llosauai COTPYJlHBqaeT 
co cneuuanucTaMa B3 HP li, r .n; P, DHP, 
CPP, liCCP B o6nacTB pa3pa6oTKB a 
BCCne,llOBaHBJI HOBLIX CDOC060B Jl03BMeTpBB 
B3nyqeuai. 
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COTPY,li;HHliECTBO C HAYliHhiMH UEHTP AMH 
CTPAH-YliACTHHU OHJIH 

B 1981 ro,ny Me)l(.l(yuapo,nuoe uayquo­
Texuuqecxoe coTpy,nuuqecTBO OIUIH co 
cTpauaMu-yqacTHBUaMB ycneWHo pa3BBBa­
nocL no BCeM OCHOBHLIM HanpaBJieHBBM 
uay'IHLIX BCCJie,I(OBaHBH liHCTBTyTa, BKJIIO'IaB 
C03,I(aHBe ~B3B'IeCKBX ycTaHOBOK, MeTO,I(B• 
qecxue pa3pa6oTKB, npo6neMLI aBTOMaTB3a­
UBB B MaTeMaTB'Iecxoro o6ecneqeuBB ~B3B­
qecxoro 3KcnepuMeHTa B npuxna,nHLie pa-
6oTLI. 

3a BCTeKWBH ro,n C I.J;eJILIO o6cy)I(,I(eHBB 
BTOrOB B nepcneKTBB npOBO,I(BMLIX COBMeCT­
HLIX pa6oT .nupexTopa na6opa Topuii axa.ne­
MBKB A.M.Jian,nuu, H.M.~paux, 'lneu-xop­
pecnou.neuT AH CCCP B.II.,D;:>Kenen oB no-
6LIBanu B Mouronuu, Beurpuu, qexocnoBa­
KBB. liHCTBTYT KOMaH.l(BpOBaJI B CTpaHLI­
yqaCTHBULI 554 CBOHX COTpy.l(HBKOB ,I(Jl.II 
yqacTBB B COBMeCTHLIX pa6oTaX B Hay'IHLIX 
COBeiUaHBBX. 

B OH.HH 6Lmo npBHBTO 1833 cneuua­
JIBCTa B3 CTpau-yqaCTHBU. 

06'Le,I(BHeHHLIM BHCTBTYTOM OCyiUeCT­
BJI.IIflOCL COTpy,nHH'IeCTBO nO'ITB C 200 BH­
CTBTyTaMB B ,npyrBMB opraHH3ai.J;BBMB 
CTpau-yqaCTHBU. 

B lla6opaTopuu TeopeTB'Ie-
c K o ii ~ B 3 B K B pa6oTano 6onee 100 
cneuuanucToB B3 cTpau-yqacTHHU OH.HH. 
HuTeHCHBHoe uayquo-Texuuqecxoe c oTpy,n­
HB'IeCTBO B 06JiaCTB TeopeTB'IeCKOH ~B3BKB 
Be,neTcB c y'leHLIMB HPJi, BHP, CPB, 
r,D;P, MHP, IIHP, CPP, CCCP B qccP. 

Ilo pe3yJILTaTaM COBMeCTHLIX BCCJie,I(OBaHBH 
B 06JiaCTB TeOpBB 3JieMeHTapHLIX 'laCTBI.J;, 
aTOMHOrO B,npa B KOH,I(eHCBpOBaHHhlX cpe,n 
ony6nuxoBauo 6onee 100 uay'IHLIX pa6oT 
B ,I(OKJia,I(OB Ha Me)l(.l(yHapO.l(HLIX KOH~epew 
UBBX, COBeiUaHBBX, WKOJiaX. 

Ba:>KueiiwuM uanpaBneuueM coTpy,nuu-
qecTBa ll a 6 0 paT 0 p B B B LI C 0 K B X 
3 He p r B ii BBJIBeTCB npoBe,neuue uccne-
,I(OBaHBH B o6naCTB peJIBTBBBCTCKOH B.l(ep­
HOH <lJu3BKB, xoTopLie ocyxuecTBJIBIOTCB npu 
yqaCTBB 56 BHCTBTYTOB 10 CTpaH COI.J;Ba­
JIBCTH'IeCKOrO co,npy)KeCTBa: HP 1i , BHP, 
CPB, r,D;P, KH,D;P, MHP, IIHP , CPP, 
CCCP u qccP. Heo6xo.nuMo oTMeTBTL 
OC06eHHO 60JILWOH BKJia,n, BHOCBMLIH B BC­
CJie,I(OBaHBB B 3TOM HanpaBJieHHB BHCTHTy­
TaMH CCCP, qccP, IIHP, CPP H HPJi. 

104 

25 na6opaTOpBH B3 7 CTpau-y'laCTHBU 
o6pa6aTLIBanu 6onee 70o/o BH~OpMaUBB no 
B3aHMO,I(eHCTBBW peJIBTBBBCTCKBX B.l(ep C 
B,npaMB, nony'leHHOH Ha .l(BYXMeTpOBOH npo­
naHOBOH KaMepe B C nOMOIULW B.l(epHLIX 
~OT03MYJILCBH. ~B3BKB nBTB na6opaTopBH 
B IIHP, CCCP u qccP auanu3upyiOT u 
o6pa6aTLIBaiOT 6onee nOJIOBBHLI CHBMKOB 
C O.l(HOMeTpOBOH BO.l(OpO.l(HOH KaMepLI no 
KOppeJIBUBBM B MaJIOHYKJIOHHLIX CHCTeMaX 
B6JIB3B npe,neJILHOH KBHeMaTBKB. 

JionLwoii BKna.n BHecnu ~B3BKB CPP B 
o6pa60TKY B aHaJIB3 ,I(aHHLIX, nony'leHHLIX Ha 
ycTaHOBKe ",D;ucx", no KYMYJIBTBBHOMY po:>K­
,I(eHHIO 'laCTBU C 60JILWBMH nonepe'IHLIMB 
BMnynLcaMB. Hccne,noBaHBBnopenBTBBBCT­
cxoii B,nepHOH ~B3BKe C nOMOIULIO Ma TepBa­
noB, nony'leHHLIX ua ycTaHOBKe CKM-200, 
npOBO,I(BJIBCL C yqacTBeM cneu;HaJIBCTOB B3 
IIHP, CPP, CCCP B qccP. 

Oco6oe MecTo 3aHBManu uccne,noBaHHB 
B 06JiaCTB ~B3HKB 3JieMeHTapHLIX 'laCTBI.J; 
ua ycxopuTene H~B 3 ( IIpoTBBHO ), r.ne 
C nOMOIULIO ycTaHOBOK JiHC- 2, "lliO.l(MBJia" 
B "KpucTann" nonyqeuo 6onLwoe xonuqecT­
Bo ueuuoii uu~opMauuu. B nporpaMMe noucxa 
O'lapoBaHHLIX 'laCTBU Ha ycTaHOBKe JiHC- 2 
yqacTBOBaJIB BHCTBTYTLI BHP' r ,D;P' HPJi' 
CPB, CCCP u qccP. B uccne,noBauuu npo­
ueccoB B3aBMO,I(eHCTBHB aHTB,I(eHTpOHOB 
C ,neiiTpOHaMB C nOMOIULIO yCTaHOBKB "lliO,n­
MHJia" TpH 'leTBepTB ,naHHLIX o6pa6a TLIBa­
noeL B auanB3BpoBanocL B BHCTBTyTax HP 1i, 
CPP, CCCP B qcCP. 

CoTpy,nHHKH B3 HPJi B IIHP BHecnu 
60JILWOH BKJia,I( B B3y'leHHe ~parMeHTai.J;HB 
.neB:Tpoua B ero CTPYKTYPLI ua ManLIX pac­
CTOBHHBX (yCTaHOBKa "AJIL~a") B o6pa-
60TKy ,naHHLIX no ,neHTpOH-,neiiTpOHHOMy 
pacceBHBIO ( ycTaHOBKa C.HO ). 

JiOJILWOH BKJia,I( BHeCeH BHCTHTyTaMB 
CTpau-yqacTHBU B C03,I(aHBe B MO,I(epHB3a· 
UBIO ~B3B'IeCKBX ycTaHOBOK B pa3pa60TKy 
HOBOH annapa TYPLI ,nnB ycTaHoBoK "AnL~a", 
C.HO, rHJiC. CoBMeCTHO c COTpy,nHBKaMB 
BHCTBTYTOB r,LJ;P, qCCP, CPB, BHP, 
IIHP, 1\H,D;P B CCCP pa3pa6oTau p.11,n HOBLIX 
3JieKTpOHHLIX ycTpOHCTB ,I(JIB ~B3B'IeCKBX 

3KCnepBMeHTOB, pa6oTaiOIUBX Ha JIBHBB C 
3BM, B aBTOMaTB3aUHB YCKOpBTeJieH. 

lla6opaTOpBB B,nepHLIX npo-
6 Jl eM aKTBBHO COTpy.l(HB'IaeT C Hay'IHLIMB 



neHTpaMH cTpaH·yqacTHHU OHJHI B o6nacTH 
4>H3HKH BLICOKHX, cpe.I(HHX H HH3KHX 3HeprHH. 
fipHBe,neM HeKOTOpLie npHMepbl TaKOrO COT­
py,nHuqecTBa B 1981 ro,ny. 

B BpaTHcnaBCKOM yHHBepcHTeTeaenacL 
pa3pa6oTKa npoeKTa MHoroJepKanLHoroqe­
peHKOBCKoro cqeTqHKa ,nnB YCTaHOBKH "ru­
nepoH". 

B yHHBepcuTeTe (Kowune) JaaepweHo 
coJ,naHHe npOTOTHna 6LICTpopewaro[Qero 
3neKTpOHHOrO 6nOKa ,nnB HCnonLJOBaHHJI 
C nponOpUHOHanLHLIMH KaMepaMH YCTaHOBKH 
"runepoH" c nenLro 6LicTporo onpe.neneHHB 
HanpaaneHHJI ,I(BH~eHHJI qacTHU H peWeHHJI 
,npyrux cnenuanLHLIX Ja,naq. 

B BapwaBCKOM yHHBepcuTeTe ,nnB yeT a­
HOBKH PHCK HJroToaneHLI ,nue ,nuyxKoop­
.I(HHa THLie nponopnuoHanLHLie KaMepLI pal­
MepaMH 0,5 X1 M2. 

B HJIH BAH (,D;e6peneH) npo.non~a­
nucL pa6oTLI no KOHCTpyupoBaHHIO yeT a­
HOBKH 3Jir A ,nnB KOMnneKca JICHAITIT- 2 
OHJIH. 

CoTpy,nHHKH I..(Hcl»H (By,nanewT) aKTHBHO 
yqacTBYIOT B pa6oTaX Ha,n npoeKTOM "HeiiT­
pHHHLIH ,neTeKTop". 3aKoHqeHa paJpa6oTKa 
H HaqaTO H3rOTOBneHHe qaCTH 3neKTpOHHLIX 
6nOKOB ,nnB BepWHHHOrO ,neTeKTOpa. 

lfHCTHTYT 4>H3HKH BLICOKHX 3HeprHH B 
I..(OHTeHe npHHHMaeT aKTHBHOe yqacTHe B 
uccne.noaaHHBX Ha ycTaHOBKe PHCK OHJIH 
H COJ,I(aHHH YCTaHOBKH "HeiiTpHHHLIH ,neTeK­
TOp". CoTpy,nHHKH Hcl»B3 AH r,n;p yqacT­
BYIOT B ceaHcax Ha ycTaHOBKe PMCK B 
llpoTBHHO, ue,nyT o6pa6oTKY nonyqeHHoro 
MaTepuana Ha HJMepuTenLHOM KOMnneKce 
Hcl»B3 B l..(oiiTeHe. 

B l..(oiiTeHe coJ,naH MaKeT H HaqaTo H3-
rOTOBneHHe nHBHeBOrO ,neTeKTOpa 3neKT­
pOHOB. 

B I..(HJIH (PocceH,nop4>) npo,non~anHCL 
pa6()TLI no C03,I(aHHIO CUHHTHnnHUHOHHLIX 
ro.nocKonou ,nnB ycTaHOBKH APEC OHJIH. 

B Co4>uiicKoM YHHBepcHTeTe ue,neTCB 
pa3pa60TKa aBTOMaTHqeCKOH CHCTeMLI ,nnB 

cqeTa anL4>a-TpeKOB B JI,nepHLIX 3MynLCHHX. 
CoJ,naH nepBLIH uapuaHT npH6opa. 

HJIHJI3 BAH yqacTayeT a coaMeCTHOM 
CCCP- OHJIH- ITHP-HP B- CiliA 3KcnepH,­
MeHTe no nOHCKY oqapo:BaHHLIX qaCTHU B 
4>oT03MynLCHJIX. 

CnenuanHCTLI l..(eHTpanLHoro HHCTHTyTa 
4>HJHKH B ByxapecTe npHHHMaroT yqacTHe B 
pa3pa60TKe H HCnLITaHHJIX CUHHTHnnHUHOH­
HLIX H nonynpOBO,I(HHKOBLIX ,neTeKTOpOB .I(nH 

ycTaHOBKH "llHoH" OHJIH. 
CoTpy,nHHKH I..(Hcl» (ByxapecT) yqacT­

uyroT B pa6oTaX no nOHCKY oqapoBaHHLIX 

qaCTHU H cynepB,nep B HeHTpHHHLIX H npOTOH­
JI,I(epHhiX B3aHMO,I(eHCTBH11X. 

C oTpy,nHuqecTBO co cTpaHaMu-yqacTHH­
naMH e[Qe 6onee pacWHpHeTcB c uuo,noM 
B .neiic TBHe ycTaHOBKH "4»". B 1981 ro,ny 
B ,!J;y6He npowno COBe[QaHHe, Ha KOTOPOM 
o6cy~,nanHCL BOnpOCLI nocTaHOBOK HOBLIX 
3KcnepHMeHTOB Ha 3TOM ycKOPHTene. B 
HCCne,I(OBaHHJIX Ha HeM JaHHTepeCOBaHLI 4lu· 
3HKH B onrapHH, r,n;P, llonLWH, qexocnoua­
KHH H ,npyrHX CTpaH. 

B 1981 ro.ny HayqHo- TexHuqecKoe co­
Tpy,nHHqecTBO Jl a 6 0 paT 0 pH H Jl ,I( e pH LI X 
peaK U H H C HHCTHTyTaMH CTpaH·yqacTHHU 
OHJIH JHaquTenLHO pacwupHnocL. 06be,nu­
HeHHe ycunuii MHOrHx HayqHo-uccne.noua­
TenLCKHX HHCTHTYTOB CTpaH·yqacTHHU B 
npOBe,neHHH HCCne,noBaHHH H C03,I(aHHH 4>H· 
JHqeCKHX ycTaHOBOK CnOC06CTBOBano yc­
neWHOMY BLinOnHeHHIO HayqHOH nporpaMMLI 
na6opa TOpHH. 

illHPOKOe COTpy,nHHqecTBO OCy[QeCTBnJI­
noeL B pa6oTaX no nOHCKY CBepXTJI~enLIX 
3neMeHTOB B npHpo.ne. C yqacTHeM cne­
UHanHCTOB HJIHJ13 BAH H I..(HHPH (Jieiin~ 
UHr) Be,neTCJI pa3pa60TKa ycTaHOBKH 
Jllf,!J;HA, B COTpy,nHHqecTBe C YHHBepcu­
TeTOM B BpaTHcnaue coJ,naeTcB a-cneKT­
poMeTp. Be,nyTcH pa6oTLI no paJBHTHIO Tpe­
KOBLIX MeTO.I(HK noHCKa CBepXTJI~enLix•3ne­
MeHTOB B onHBHHax H3 MeTeopHTOB. B npo­
CMOTpe 3 CM 3 OnHBHHOB npHHHManH yqac­
THe c oTpy,nHHKH HJIHJI3, MouronLcKoro 
rocyHHBepcHTeTa, HucTHTyTa 4>H3HKH 
(IOrocnaBHJI). lfHTeHCHBHO pa3BHBanOCL 
COTpy,nHHqeCTBO B pa6oTaX no HCCne,no­
BaHHIO MeXaHH3Ma JI.I(epHLIX peaKUHH CO 

cne.nuanHCTaMH H3 HP B, BHP, r ,D;P, ITHP, 
CPP H qccP. Oco6eHHo ueo6xo,nHMo oTMe­
THTL COTpy,nHHqecTBO, OCy[QeCTBnBeMoe C 
I..(HJIH (Pocceu,nop4>) no coJ,nauHro ,nayx-
nneqeaoro 3neKTPOMarHHTHoro 
MeTpa ,nnB Y -400 (,!J;3MAC). 

cneKTpo­
B I..(HJIH 

COJ,I(aiOTCJI OT,I(enLHLie yJnLI yCTaHOBKH -
nOJHUHOHHO- qyBCTBHTenLHLie HOHH3a.UHOH­
Hhle KaMepLI, BpeMeHHLie ,neTeKTOpLI H T .,I(. 
CnpoeKTHpoaaHa peaKUHOHHaH KaMepa yeT a­
HOBKH ,!J;3MAC H HaqaTO ee H3rOTOBneHHe 
B I..(HJIIf. 34xlJeKTHBHO pa3BHBaeTCJI COTpy,n­
HHqecTBO no paJpa60TKe H C03,I(aHHIO H3Me­
pHTenLHO- BLiqHcnHTenLuoro .neHTpa Y- 400 
co cn e.nHanHcTaMH I..(Hcl»H BAH H HJIH 
(CuepK). Ycnewuo paJBHBanocL coTpy,nHH­
qecTao no nHHHH pa3BHTHB ycKopHTenLHoii 
6a3LI JIJIP. 3HaqHTenLHOe MeCTO B 3TOM 
COTpy,nHHqecTBe JaHHManH pa60TLI no KOH­
TpaKTY C l..(lf$ (ByxapecT), CBH3aHHLie 
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c co'J,IJ.aHHeM B CPP o6opy,IJ.oaaHHH ,IJ.n x cH­
cTeMLI TpaHcnopTHpOBKH BhiBe,IJ.eHHhiX nyq­
KOB UHKnOTpoHa Y- 400. B JIJIP H U:WJIJ.f 
(PocceH,II.Op«lJ) npOBO,II.HTCH COBMeCTHhie HC­
Cne,IJ.OBaHHH no HOHHbiM HCTOqHHKaM H UeHT­
panhHOH o6naCTH UHKnOTpOHOB. 

rpynna nonhCKHX COTPY.D.HHKOB H3 WJIW 
(CaepK) npoaena Ha UHKnoTpoHe Y - 200 
HCnhiTaHHe y3nOB CHCTeMbl aBTOMaTHq ecKo­
ro perynHpOBaHHH 4Ja3bl YCKOpHJOIUe r o Ha­
np.JI)I(eHHH Ha ,IJ.yaHTax. 

Oco6oe 3HaqeHHe npH,IJ.aaanocL coa-
MeCTHhiM npHKna,IJ.HhlM HCCne,IJ.OBaHHHM H 
pa3pa60TKaM HayqHo·TeXHHqecKHX 3a,IJ.aq, 
HMeiOJUHX Ba)I(HOe HapO,II.HOX03HHCTBeHHOe 
3HaqeHHe. IIIHpOKOe COTPY.D.HHqecTBO ocy­
IUeCTBnxnocL B pa3BHTHH MeTO,II.OB a KTHBa· 
UHOHHOrO aHanH3a. B na6opaTOpHH H Ilpa)I(­
CKOM nonHTeXHHqecKOM HHCTHTyTe Haqa­
nacb 3KCnnya TaUHH .D.BYX HOBbiX MHKpO­
TPOHOB MT-22, H3roroaneHHhiX H Jany­
IUeHHhiX COBMeCTHO cneuHanHCTaMH 3THX 
ueHTpoa. IIIHpoKoe yqacTHe npHHHMaJOT cne­
UHanHCThi WJIW AH Ky6LI (raaaHa ) a 
pa6oTax no ycoaepmeHCTBOBaHHJO peHTreHo-
4JnroopecueHTHoro MeTo,IJ.a aHanHJa r eono­
rHqecKHX o6pa3UOB. Jla6opa TopHeH n epe,IJ.aH 
B 11:<1> ( XaHoH) MHKpoTpoH MT-17. H eKoTo­
phle . coTPY.D.HHKH 3TOrO HHCTHTyTa npollinH 
B JIJIP CTa)I(HpOBKY no ynpaaneHHIO MHKpO­
TpOHOM H HCnOnh30BaHHIO pa3nHqHbiX MeTO· 
,IJ.HK aKTHBaUHOHHoro aHanHJa. B pa-
6oTax no coaepmeHCTBOBaHHJO H,IJ.epHo-
«lJHJHqeCKHX MeTO,II.OB aHanH3a . 3neMeHTOB 
npHHHMaJOT yqacTHe cneuHanHCThi H3 K H,D;P 
H reonorHqecKoro HHCTHTyTa BAH ( E y,IJ.a­
nemT). B na6opaTopHro .IJ.OCTaaneH H3 WJIW 
BAH (,D;e6peueH ) H ycTaHoaneH Ha nyqKe 
UHKnoTpoHa Y-300 JneKTpocTaTHqecKHH 
cneKTpOMeTp 3CA- 21, KOTOpbiH B Te'leHHe 
nxTH neT coJ,IJ.aaancx B WJIW BAH cn euH­
anLHO ,IJ.nH npoBe,IJ.eHHH 3KCnepHMeHTOB Ha 
nyqKaX T.JI)I(enhiX HOHOB. 

B na6opaTopHH coaMeCTHO co cneuHa­
nHcTaMH WJIWJI3 EAH, WJIW BAH, KMY 
(JieB:nuHr), U:WJIW (PocceH,IJ.op«lJ) npoao­
.D.HBHCh 3KCIIepHMeHThl no HJyqeHHIO H3Me­
HeHHH 4JH3HKO- XHMHqeCKHX CBOHCTB pa3-
nHqHhlX Ma TepHanOB npH o6nyqeHHH HX 
TH)I(enLIMH HOHaMH. CoaMeCTHO co cneuHa­
nHcTaMH BapmaacKoro YHHBepcHTeTa , U:W<l> 
(EyxapecT) H KH,D;P OTpa6aTLIBaJOTCH Me­
TO.D.HKH H3rOTOBneHHH H,IJ.epHblX «lJHnL TpOB 
C HCnOnL30BaHHeM nyqKOB pa3nHqHhlX T.JI)I(e· 
nLIX HOHOB H OCKOnKOB ,IJ.eneHHH. 

Jla6opaTOpHH HeHTPOHHOH 4JH· 
3 H K H OCyJUeCTBnHeT lliHpOKOe Me)I(,IJ.yHa· 

106 

PO.D.Hoe COTPY.D.HHqecTBO co aceMH cTpaHa­
MH·yqacTHHUaMH OWJIW. OcHOBHax 4JopMa 
COTPY.D.HHqecTaa - yqacTHe cneuHanHCTOB H3 
CTpaH·yqacTHHU B HayqH0"3KCnepHMeH· 
TanLHLIX H MeTO,IJ.HqecKHX pa6oTaX Heno­
cpe,IJ.CTBeHHO B na6opaTopHH. COTPY.D.HHKH 
na6opa TOPHH H3 HP E ae,IJ.yT no,IJ.roTOBKY 
3KCnepHMeHTa no 06Hapy)l(eHHIO JneKTpHqe­
CKOrO 3apx,IJ.a HeHTpOHa. 3KcnepHMeHT 6y­
,IJ.eT npoae,IJ.eH Ha KaHane ynLTpaxono,IJ.HhiX 
HeB:TpoHoB. B COTPY.D.HHqecTae co cneuHa­
nHcTaMH H3 "liCCP npOBO,II.HTCH HCCne,IJ.OBa­
HHH HeHTpOHHO·onTHqeCKHX HBneHHH Ha 
peaKTope REP- 30. IlpH onpe,IJ.enHJOJUeM 
BKna,IJ.e cneuHanHCTOB r,IJ;P BLIIIOnHHIOTCH 
Hccne,IJ.oBaHHx no onpe,IJ.eneHHJO napaMeTpoa 
KpHcTannHqecKoro nonx B coe,IJ.HHeHHHX 
pe,IJ.K03eMenLHhiX MeTannoa, pa6oTLI no H3-
MepeHHIO :X:HMHqecKoro C,II.BHra HeHTpOHHhiX 
pe30HaHCOB B COe,IJ.HHeHHHX ypaHa. rpynna 
cneuHanHcToB H3 IIHP npoBO.IJ.HT Hccne­
,II.OBaHHH 4JOHOHHLIX cneKTpOB aMop«lJHhiX II> 

)I(H,II.KOKpHCTannHqecKHX BeiUeCTB, a TaK)I(e 
KOne6aTenLHblX cneKTpOB BO,II.OpO,IJ.a, a,IJ.· 
Cop6HpOBaHHOrO Ha noaepXHOCTH HHKene­
BbiX KaTanHJaTopoa. B pa6oTax no onpe,IJ.e­
neHHJO H,II.epHO-«lJHJHqecKHX KOHCTaHT H 
CBOHCTB raMMa- H anL4Ja-pacna,IJ.a B036y)I(­
,IJ.eHHhiX COCTOHHHH H,II.ep npHHHMaJOT yqaCTHe 
cneuHanHCThl HP E, CP B, "liCCP H ,IJ.pyrHx 
CTpaH·yqacTHHU. ,lJ;eneHHe T.JI)I(enLIX H,II.ep 
pe30HaHCHhiMH HeHTpOHaMH HJyqaeTCH co­
TPY.D.HHKaMH H3 "liCCP. CneuHanHCTLI H3 
KH,D;P npHHHMaJOT yqacTHe B JKcnepHMeH­
Tax C ynLTpaxonO,IJ.HLIMH HeHTpOHaMH, HC­
Cne,IJ.OBaHHHX pa,IJ.HaUHOHHOrO 3aXBa Ta HeHT­
poHoB .li,IJ.paMH, 4JaJoBLix nepexo,IJ.OB np11 
B03,IJ.eHCTBHH HMnynLCHOrO MarHHTHOrO no­
nx H B ,II.pyrHx pa6oTax. 

B 1981 r. Jla6opa TOPHH HeHTpOHHOH 
4JH3HKH npO,IJ.On)l(ana no,IJ.rOTOBKY HOBLIX 4JH-
3HqeCKHX ycTaHOBOK K npOBe,IJ.eHHIO HC­
cne,IJ.OBaHHH Ha HMnynLCHOM peaKTOpe 
WE P- 2. II pH 3TOM aeHrepcKHe cneuHa­
nHCTLI yqacTBYIOT B C03,IJ.aHHH KOppenx­
UHOHHOrO cneKTpoMeTpa "KOP A"; B r ,D;P 
H3rOTaBnHBaeTCH PH.D. y3nOB HeHTpOHHOrO 
cneKTpOMeTpa BLICOKOrO pa3pemeHHH H 
cneKTpOMeTpa nonxpH30BaHHLIX HeHTPOHOB; 
IIHP yqacTayeT B npoae,IJ.eHHH MO.D.ePHH­
JaUHH cneKTpoMeTpa K,D; -cor, KOTopLIH: 
6y,IJ.eT paJMeiUeH Ha peaKTope WEP-2. 

B HayqHLIX Hccne,IJ.oaaHHxx, npoBO.D.HMLIX 
B JIH<l>, yqacTBYIOT HayqHO"HCCne,IJ.OBaTenL­
CKHe opraHH3aUHH rocy,IJ.apcTa-qneHoa 
OWJIW. COTPY.D.HHqecTBO ocyiUeCTBnxeTcx c 
90 HHCTHTyTaMH CTpaH·yqacTHHU, B TOM 
qHcne c 50 HHCTHTyTaMH CCCP. 



B pa6oTaX J1 a 6 0 paT 0 pH H B hl'l H C • 
JI H T e JI h H 0 H T e X H H K H H a B T 0 M a T'H • 
3 aU H H no pa3BHTHIO UeHTpaJII.HOrO B:bl • 
'IHCJIHTeJII.Horo KOMnJieKca OHRH aKTHBHO 
yqacTBYIOT cneuHaJIHCThl HP D, BHP, r ,D;P, 
MHP, IIHP H liCCP. CosMeCTHI.Ie pa6oTI.I 
BeJIHCh no JIHHHH pa3BHTH.S: H nOB:biWeHH.S: 34J· 
4JeKTHBHOCTH HCnOJih30BaHH.S: 6a30BhiX 3BM, 
OCHaiUeHH.S: HX COBpeMeHH:biMH YCTpOHCTBa~H 
BHeWHeH naM.S:TH H BBO.IJ;a•BJ.IBO,IJ;a HH4JOpMa· 
UHH, a TaK>Ke pa3BHTH.H: TepMHHaJII.HOH CeTH 
3BM U:BK OHJIH. BDinonHeHDI cosMeCTHDie 
pa3pa60TKH B 06JiaCTH C03.IJ;aHH11 CHCTeMHOrO 
MaTeMaTH'IecKoro o6ecneqeua.s: H nporpaMM 
o6IUero HaJHa'leHH.S:. 

B pa6oTax no paJBHTHJO aBTOMaTH'Ie­
CKHX H noJiyaBTOMaTH'IeCKHX C·HCTeM o6pa-
60TKH KaMepH:biX CHHMKOB npHH.S:JIH y'laCTHe 
uayquo-accne.nosaTeJIJ>CKHe opraHHJaUHH 
HPii, BHP, r,n;P, CCCP, liCCP. CoTpy.n­
HH'IecTso ocymecTBJI.S:JIOCh nyTeM npose.ne­
HH.s: COBMeCTH:biX HCCJie.IJ;OBaHHH, a TaK>Ke 
pa3pa6oTKH annapa TYPDI H nporpaMMHoro 
o6ecneqeua.s:. B coJ,naHHH 6ec4>HJihMOBoii 
CHCTeMDI C'DeMa HH4JOpMaUHH aKTHBHO yqacT • 
BYIOT cneuaaJIHCThi HP I), BHP, r ,D;P, 
llHP H liCCP. Pa6oTDI no coJ,naHHIO H pa3-
BHTHIO MaTeMa TH'IeCKOrO o6ecne'leHH.S: .IJ;JI.S: 
3KCnepHMeHTOB Ha JIHHHH C 3BM BhinOJIH.H:­
JOTc.s: cosMeCTHO co cneuaanacTaMH HPE, 
BHP H liCCP. CosMeCTHDie ycHJIH.s: HHCTH­
TYTOB CPB. r,n;P, MHP, cccP a qccP 
6DIJIH HanpaBJieHDI Ha pa3pa60TKY aJirOpHT· 
MOB H C03.IJ;aHHe nporpaMM o6pa60TKH 3KC • 
nepHMeHTaJII.HDIX .IJ;aHHhiX C >KH.IJ;KOBO.IJ;OpO.IJ; • 
HhiX KaMep H ra6pH.IJ;HhiX CHCTeM. B HCCJie· 
.IJ;OBaHH.H:X no peJI.S:THBHCTCKOH .s:,nepHOH 4Ja· 
3HKe H 4JH3HKe pe30HaHCOB npHHHMaJOT yqac • 
THe 4>H3HKH llHP, MHP, CPP H liCCP. 

CoTpy .nuaqecTBO ocymecTsn.s:eTc.s: nyTeM 
npose,neHH.S: COBMeCTHhiX 3KCnepHMeHTOB, 
o6pa60TKH H aHaJIH3a 3KCnepHMeHTaJII.HDIX 
.naHH&Ix, a TaK>Ke o6cy>K.neua.s: nony'leHHhiX 
pe3yJIJ>TaTOB. 

M eTo.IJ;J>I npaKna.nHDIX Bhi'IHCJieHHH paJ­
pa6aTDIBaJOTC.S: npH aKTHBHOM y'laCTHH Cne· 
uaanac Tos HPii, r .D;P, MHP, CCCP a 
liCCP . PaJpa6oTaHHI.Ie anropHTMDI H naKe­
Thi npHKJia.IJ;H:biX nporpaMM HCnOJih3YIOTC.S: 
.IJ;JI.H: p eweHH.S: HeJIHHeHHDIX Ja,naq 4JH3HKH H 
MaTeMaTHKH, B TOM 'IHCJie .IJ;JI.S: pac'leTa 
MarHHTH:biX noJieH B YCKOpHTeJI.S:X. 

O T .nen HOBDIX MeTO.IJ;OB YCKO· 
p e H H .S: no,n,nep>KHBaeT CB.S:3H C Hay'IHhiMH 
ueuTpa MH DOJirapHH, BeurpHH, r ,D;P, llOJIJ>• 
wa, C CCP H llexocnosaKHH. TexHH'IeCKHH 
yuasep cHTeT B ,lJ;peJ.neue nposo.IJ;HT 6oJIJ>· 
WYIO HCCJie,IJ;OBaTeJII.CKYIO pa60TY no CO· 
3.IJ;aHHIO KaMepbl a,nreJaTopa H MarHHTH:biX 

CHCTeM C>KaTH.S: KOJIJieKTHBHOrO YCKOpHTeJI.s: 
T.H:>KeJI :biX HOHOB JC<YTH- 20 . CneuaaJIHCT:bl 
U:euTpanJ>uoro HHPT~Ty;ra 4>HJH'IeCKHx ac­
cne.nos auaii B liy.nanewTe yqacTBYJOT a co­
J.IJ;aHHH CHCTeMbl ynpaBJieHH.H: YCKOpHTeJieM 
H 60JihWHX nponopUHOHaJII.H:biX KaMep. llpo· 
.non>KaeTc.s: aKTHBHoe coTpy,nHH'IeCTBO c 
uayqu IMH ueuTpaMH CCCP no npo6neMe 
npaMeHeHH.S: .nsyx4Ja3Horo rena.s: B Kpao­
cacTeMax YHK. Ha'laJIHCh cosMeCTHDie pa-
6oTI.I 0 3TOH TeMe CO cneuHaJIHCTaMH r )J;P. 
C uay 'IHbiMH ueuTpaMH CCCP H liCCP 
no,n,nep>KHBaJOTC.S: TeCHI.Ie CB.S:3H npH pa3pa· 
6oTKe csepxnposo.n.s:IUHX ycTpoiicTB. Pa6oTI.I 
no COJ,IJ;aHHIO CHCTeMDI nepecTpOHKH 
qacTOTDI .nn.s: YHK se,nyTc.s: B coTpy,nua­
qecTBe c p.s:.noM uay'IHDIX ueuTpos CoseT­
cKoro CoroJa. 

HAYliHhiE COBEIUAHHJI OHJIH 

B 1981 ro.ny a uayquo-MeTO.IJ;H'IeCKHX, 
pa6o'IHX H uayquo-opraHHJaUHOHHDIX cose­
IUaHH.S:X OHJIH npHH.S:JIH yqacTHe 6onee 2000 
y'leHDIX H cneuHaJIHCTOB. 

C 21 no 27 anpen.s: B AnywTe (CCCP) 
npoxo.nana IV Me>K,nyuapo.nua.s: wKona no 
BOnpocaM npHMeHeHH.H: 3BM B 4JH3H'IeCKOM 
3KCnepHMeHTe. B pa6oTe WKOJIDI npHH.S:JIH 
yqacTHe 146 cneuaanacTos H3 OHJIH a 
HHCTHTYTOB CoseTCKoro CoroJa, a TaK>Ke 
y'leHI.Ie HJ AscTpHH, HTaJIHH H CliiA. JleKUHH 

6LIJIH npO'IHTaHbl Be.IJ;yiUHMH cneuaaJIHCTaMH 
B 06JiaCTH B:bl'IHCJIHTeJibHOH TeXHHKH H 
JJieKTPOHHKH. Y'laCTHe B WKOJie noJBOJIHJIO 
cnywaTeJI.s:M nony'IHTL xopowee npe.ncTas­
neuae 0 COBpeMeHHOM COCTO.S:HHH 3TOH 
06JiaCTH HayKH H TeXHHKH H nepcneKTHBaX 
ee pa3BHTH.S:. 

VI Me>K.nyuapo.nuoe coseiUaHae no npo-
6neMaM KBaHTOBOH TeOpHH nOJI.H: npOXO.IJ;HJIO 
c 5 n o 9 Ma.s: a AnywTe. B pa6oTe cose­
IUaHH.S: npHH.S:JIH y'laCTHe 110 y'leHbiX H3 
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VI MelKllYHapollHhJH c c MHHa p no npo6,1cMaM cjJHJHKH 
BhJCOKHX JHeprHii . BhJCT y naeT npocjleccop B .A . M a TBCCB 
(CCCP). )ly6Ha, CCHT1!6ph 1981 r. 

10 CTpaH, y'laCTHHKaMH JaCJiyWaHl.I H 06· 

cy)l(~eHLI 11 o6JopHLIX H 34 npurnawe HHLIX 

~OKJla~a, C MaKCHMaJILHOH nOJIHOTOH npe~­

CTaBHBWHX COBpeMeHHOe COCTOJIHHe H nep­

cneKTHBLI pa3BHTHJI KBaHTOBOH TeOpHH noJIJI. 

B COOTBeTCTBHH C COrJiaWeHHeM Me)l(~y 

OH.HH H U:EPHoM B r.XaHKO ( 4>HHJIJIH~HJI) 
c 6 no 19 HIOHJI npoae~eHa VII Me)l(~yHa­
po~HaJI WKOJia cilHJHKOB. Hay'IHaJI nporp aMMa 

WKOJILI HMeJia CBOeii UeJILIO 03HaKOMHTL 

MOJIO~LIX . cilH3HKOB C OCHOBaMH TeOp HH H 

Ba)I(HeHWHMH TeopeTH'IeCKHMH ~OCTH)I(eHHJI­

MH, a TaK)I(e 3KCnepHMeHTaJILHLIMH pe3yJIL• 

TaTaMH nOCJle~HHX neT B cilH3HKe BhlCpKHX 

3Hepruii H 3JieMeHTapHhlX 'laCTHU. TeMLI 

OCHOBHhlX KypCOB JieKUHH, npO'IHTaHllhlX Be­

~y~HMH CneuuaJIHCTaMH H3 CTpaH-y'laCT· 

HHU OH.HH H U:EPHa, oTpa)l(aJIH Hau6onee 

aKTyaJILHhle HanpaBJieHHJI COBpeMeHHOH cilH· 

3HKH 'laCTHU. 

C 25 no 29 aarycTa B ,L(y6He npoxo~HJI 

II Me~yHapo~Hhlii CHMn03HYM no H36paH­

HLIM npo6JieMaM CTa THCTH'IeCKOH MeXa HHKH, 

opraHH30BaHHhlii OH.HH coBMecTJio c Ma­

TeMaTH'IeCKHM HHCTHTYTOM HM. B.A.C TeK­

JlOBa AH CCCP. B pa6oTe CHMnO J HyMa 

npHHJIJIH yqacTHe cneuuanHCThl OH.HH , HH­

CTHTYTOB ero CTpaH-y'laCTHHU, a T aK)I(e 

HTaJIHH, Hu~epnaH~OB, ClliA H IOrocn aBHH. 

Ha CHMn03HyMe JacnywaHo 46 ~OKJia~oB 
u coo6~eHHii no aKTyaJILHLIM npo6n eMaM 

CTaTHCTH'IeCKOH MeXaHHKH. 
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VI Me~yHapo~HLiii ceMHHap no npo6ne­

MaM cilH3HKH BLICOKHX 3HeprHH, opraHH30· 

aaHHLiii OH.HH H Hay'IHLIM coaeToM no 

cilH3HKe 3JleKTpOMarHHTHLIX B3aHMO~eHCTBHH 

AH CCCP, npoae~eH 15-19 ceHTJI6pJI B 

,L(y6He. B ceMHHape npHHJIJIO yqacTHe 

oKono 200 cneuuanucToB OH.HH, ero 

cTpaH-y'laCTHHU, 3ana~Horo EepJIHHa, Hu­

~epnaH~OB, ClliA, 4>HHJIJIH~HH, U:EPHa, lliae­

UHH H .HnoHHH. Ha ceMHHape o6cy)l(~aJIHCL 

COBpeMeHHhle npo6JieMLI TeOpHH CHJILHLIX 

B3aHMO~CHCTBHH - KBaHTOBOH XpOMO~HHa· 

MHKH H pa3JIH'IHLie acneKThl cilH3HKH MYJILTH· 

KBapKOBLIX B3aHMO~ellCTBHH. 

C 20 no 23 OKTJI6pJI B ,L(y6He npoae~eHo 

"IV CoBeiUaHHC no HCnOJIL30BaHHIO HOBLIX 

JI~epHo·cilH3H'IeCKHX MeTO~OB ~JlJI peweHHJI 

Hay'IHO·TeXHH'ICCKHX H HapO~HOX03JIHCT· 

BeHHLIX 3a~a'l. QeJILIO COBe~aHHJI 6LIJIO 

o6o6~eHHe OnLITa HCnOJIL3 OBaHHJI JI~epHO­

cilH3H'IeCKHX MeTO~OB, pa3pa6oTaHHhlX ~JlJI 

peweHHJI npHKJia~HhlX 3a~a'l, B HHTepecax 

HapO~HOro X03JIHCTBa CTpaH-y'laCTHHU 

OH.HH, a TaK)I(e onpe~eneHue Hau6onee 

nepcneKTHBHLIX HanpaBJieHHH pa3BHTHJI npu­

KJia~HOH JI~epHOH cilH3HKH. llpoBe~eHHOe CO­

Be~aHHe n03BOJ1HJ10 o6o6~HTL OnhlT CTpaH· 

yqacTHHU OH.HH no HOBLIM JI~epHo-cllHJH'Ie­

cKHM MeTO~aM H onpe~eJIHTL OCHOBHhle Ha­

npaBJieHHJI npHKJla~HLIX HCCJie~OBaHHH, Ha 

KOTOpLIX CJie~yeT KOHUeHTpHpOBaTL yCHJlHJI 

B cTpaHax-yqacTHHUax OH.HH. 



Me:>K~yHapo~HLIH CHMn03HYM no nom1· 

pH3aUHOHHLIM JIBJieHHBM npH BLICOKHX 3Hep­

rHJIX npoae~eH B ~y6He c 17 no 20 Hox6px. 

qHCJIO yqaCTHHKOB CHMn03HyMa COCTaBHJIO 

80 qeJIOBeK, BKJiloqaJI cneuHaJIHCTOB H3 

HPI>, BHP, r~P, CCCP, CiliA H qccP. 

Ha CHMn03HyMe npoaHaJIH3HpoaaHhl HaH6o­

nee aKTyaJILHLie 3KCnepHMeHTaJILHLie H 

TeopeTHqecKHe aonpochl npoae~eHHhlX 

H nJiaHHpyeMhlX B pa3JIHqHLIX ci>HJHqecKHX 

UeHTpax MHpa HCCJie~OBaHHH, pe3yJILTaTLI 

HOBhlX HCCJie~oBaHHH Ha YCKOPHTeJIJIX, a 

TaK:>Ke BOnpOCLI YCKOpeHHJI nOJIBpH30BaHHLIX 

qaCTHU ~0 MaKCHMaJILHLIX 3HeprHH. 

Pa6oqHe (HayqHo·MeTO~HqecKHe) co­

BeiUaHHJI OIUIH, npoae~eHHLie no oT~eJIL­

HLIM KOHKpeTHLIM BOnpoCaM BhlnOJIHeHHB 

COBMeCTHhlX pa60T B paMKaX npo6JieMHO­

TeMaTHqecKoro nnaHa OHJIH, no3BOJIHJIH 

Jiyqme CKOOp~HHHpOBaTL H 06'Le~HHHTL YCH· 

JIHJI HHCTHTYTOB, Jia6opaTOpHH H HayqHhlX 

opraHH3aUHH CTpaH·yqacTHHU HHCTHTyTa 

B peiiieHHH BOnpOCOB C03~aHHB HOBhlX ci>H· 

3HqeCKHX ycTaHOBOK, pa3pa60TKH MeTO~H­

qeCKHX npo6JieM H COBMeCTHLIX HCCJie~OBa • 

HHH Ha ~eii:cTBYWIUHX ycTaHOBKax, cpaaHe­

HHJI H cornacoaaHHJI nonyqeHHLIX pe3yJIL· 

TaTOB. 

17-20 HOll6pll 1981 r. B ,ll;y6ue npoxo,qun Me)l(_qy­
uapoAHbiH CHMn03HyM no nonllpH3aUHOHHbiM JIBfleHHJIM 
npH Bh! COI<HX 3HeprHJIX . B pa6oTe CHMn03HyMa npHHJifl 
y'laCTHe AHpei<TOp Jla6opa TOPHH JIAepHblX npo6neM 
'!neu· I<oppecnou,qeuT AH CCCP B .ll . ,ll;)l(enenos. Ha 
CHHMI<e BHH3y: BbiCTynaeT npol!leccop :A .JIH (ClllA) . 
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Ha IV CosemaHHH no HCnOJib3osaHHJO HOBbiX H.nepHo • 
$H3H'IeCKHX MeTO,IJ,OB ,IJ,JIJI pemeHHJI Hay'IHO·TeXHH'IeCKHX 
H Hapo.nHOX03li~CTBeHH~x Ja.na'l. B~cTynaeT npo$ec· 
cop C.TI.KanHila. )J,y6Ha, oKTll6pb 1981 r. 

yqAc THE 011.HI1 
B HAYqHhiX COBEIUAHI1.HX 11 KOH<I>EPEHU11.HX 

,D; PYriiX <1>113IfqECKI1X UEHTPOB 

B 1981 ro.D;y COTPY.IJ:HHKH OHJIH yqacT­
sosanu B 95 Me)I(JJ;yHapO,D;HbiX H HaUHOHam.­
HbiX Hay'IHLIX KOH<i>epeHUH.HX H COBell.laHH.HX, 
B TOM 'IHCne B 72 B CTpaHax-y'laCTHHUaX. 
BonLwHe ,D;enerauuu HHCTHTyTa '6Lm H Ha­
npasneHLI Ha II BcecoroJHLIH ceMHHap "llpo­
rpaMMa 3KCnepHMeHTanLHbiX HCCne,D;OBaHHH 
Ha MeJOHHoii <l>a6pHKe HJIH AH CCC P" B 
MocKBe, CoBell.laHHe no .H,D;epHoii cneKTpo­
CKOnHH H CTPYKType .H,D;pa B CaMapKaH,D;e, 
V CeMHHap "3neKTpoMarHHTHLie BJaHMo­
.D;eiicTBH.H npH ManLIX H cpe,D;HHX 3Hep rH.HX" 
B MocKBe, IV Me)I(JJ;yHapo,D;HLIH ceMHHap 
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no npo6neMaM <i>HJHKH BbiCOKHX 3HeprHH H 
TeopHH non.H B llpoTBHHO, Me*.D:YHapo.D;HLIH 
CeMHHap no npo6neMaM <i>HJHKH aTOMHOrO 
.H,D;pa H 3neMeHTapHLIX qacTHU B CMoneHuue 
(qccP) a .D;pyrue. 

Me*.D:YHapo.D;HLIH ceMHHap no npoueccaM 
HOH-aTOMHLIX CTOnKHOBeHHH, npOXO,D;HBWHH 
c 17 no 20 MapTa B ,D;e6peueHe (BHP), 
noKaJan, 'ITO nonyqaeMa.H B OHJIH aTOMHo­
<l>HJH'IecKa.H HH<i>OpMaiJ;H.H aKTyanLHa, a HC­
cne,D;OBaHH.H HaXO,D;.HTC.H Ha Ba)I(HeHWHX Ha­
npasneHH.HX paJBHTH.H aTOMHoii <l>HJHKH. Ha 
CeMHHape HeO,D;HOKpaTHO OTMe'lanHCL 



YHHKaJibHLie B03MO)KHOCTH ycKopHTeJibHOH 

TeXHHKH Ra6opaTOpHH B~epHLIX peaK~HH 
OHJIH. 

Y'laCTHe coTpy~HHKOB OHJIH B Me)K~y­

Hapo~Hov KOH!l>epeH~HH no B~epHOH H aTOM· 

HOB 4>H3HKe C npHMeHeHHeM TJI)KeJibiX HOHOB 

(9-12 HIOHB, JiyxapecT, CPP) e~e pa3 

noKa3aJIO, 'ITO HCnOJib30BaHHe ny'IKOB TJI· 

:>KeJILIX HOHOB cy~eCTBeHHbiM o6pa30M CTH· 

MYJIHpOBaJIO HCCJie~OBaHHJI B TaKHX Tpa­

~H~HOHHLIX o6nacTsx, KaK CTPYKTypa s~pa 
H aTOMHaJI 4>H3HKa. 

,ll;enera~Hs y'leHLIX OHJIH npHHJIJia yqac­

THe B pa6oTe II BeHrepcKoro CHMn03HyMa 

"MHKponpo~eccopbi, MHKpo- 3BM H HX 

npHMeHeHHe", npOXO~HBWeM C 6 no 9 OKTJI6-

ps B Jiy~anewTe. lloJiy'leHHas Ha CHMn03Hy­

Me HH!l>OpMa~HJI nOMO:>KeT COKpaTHTb BpeMJI" 

Ha pa3pa60TKY H BHe~peHHe MHKponpo~ec-

copHbiX cHcTeM, a TaK>Ke 6y~eT cnoco6cT­

BOBa T b npaBHJibHOMy BLI6opy HanpaBJieHHH 

~aJibHe:Hwero pa3BHTHJI MHOrOMHKponpo­

~eCCOpHLIX cHcTeM B OHJIH. 

H HCTHTYT HanpaBJIBJI TaK:>Ke ~enera~HH 

HJIH OT~eJibHbiX y'leHbiX Ha KpynHbie Me)K~y­

Hapo~Hble KOH!l>epeH~HH, npOBO~HMbie B 
~pyrHx cTpaHax: Ha~HoHaJibHyro KOH~epeH­

~Hro n o yCKOpHTeJIJIM 3aps:>KeHHbiX 'laCTH~ B 

BawHHrT.oHe (CiliA) ; Me~yHapo~HYIO KOH-

4>epeH~Hro no JI~paM, y~aJieHHLIM OT JIHHHH 

6eTa - cTa6HJibHOCTH B XeJibCHHrepe (,ll;a­

HHJI) ; Me~yHapo~HYIO KoH!l>epeH~HIO no 4>H-

3HKe BLICOKHX 3HeprHH B RHcca6oHe (llop­

TyraJIHJI); Me)K~yHapo~HYIO KoH!l>epeH~HIO no 

MaTeM aTH'IeCKOH 4>H3HKe B 3ana~HOM Jiep­

JIHHe ; Me)K~yHapo~Hyro KoH!l>epeH~HIO no ~HK­
JIOTpo HaM H HX npHMeHeHHro B KaHe (CI»paH­

~Hs) H ~p. 

CBJl3H C HAYqHhiMH QEHTPAMH CTPAH, 
HE JlBJIJliOIUHXCJl yqACTHHQAMH OHJlH, 
H ME)I(,l(YHAPO,l(HhiMH OPr AHH3AQHJlMH 

B 1981 ro~y OHJIH no~~ep)KHBan CBJI3H 

c Hay'IHbiMH ~eHTpaMH CiliA, HH~HH, <I»HH­

JIJIH~HH, IOrocnaBHH, <J»Pr, <l»paH~HH, ,D;a­

HHH, HTaJIHH, lliBe:H~apHH, BeJIHKo6pHTaHHH, 

a TaK:>Ke ps~oM Me~yHapo~HbiX opraHH3a­

~HH B !l>opMe B3aHMHOrO y'laCTHJI B 3KCnepH· 

MeHTaX, o6pa60TKe 3KCnepHMeHTaJibHbiX 

~aHHLIX, C03~aHHH annapaTypbi, 06MeHa Ma· 

TepHaJiaMH H pe3yJibTaTaMH 3KCnepHMeHTOB, 

KOHCYJibTai.J;HH, a TaK:>Ke y'laCTHJI B Hay'IHbiX 

KOH!l>epeH~HJIX H CeMHHapax. 

B 1981 ro~y c ~eJibiO ocy~ecTBJieHHJI 

COBMeCTHbiX pa60T B Hay'IHbiX ~eHTpax 
cTpaH-HeyqacTHH~ OHJIH no6LIBaJIH 60 co­

TPY~HHKOB HHcTHTyTa. 06'be~HHeHHbiH HH­

CTHTYT npHHJIJI 129 y'leHbiX H3 3THX CTpaH 

~JIJI y'laCTHJI B 22 COBMeCTHbiX pa60TaX, 

a TaK:>Ke 8 CTHneH~HaTOB. 
B 1981 ro~y na6opaTOPHJI TeopeTH'Ie­

CKOH 4>H3HKH OHJIH no~~ep)KHBana Hay'IHble 

CBJI3H C Hay'IHbiMH ~eHTpaMH ,lJ;aHHH, <J»paH­

I.J;HH, <J»Pr, lliBe:Hu;apHH, IOrocnaBHH. Jionee 

20 Cneu;HaJIHCTOB H3 CTpaH- Hey'laCTHHI.J; no­

ceTHJIH Jia6opa TOpHIO ~JIJI 'ITeHHJI JieK~HH, 

npoBe~eHHJI KOHCYJibTa~HH, y'laCTHJI B Ha­

y'IHbiX COBe~aHHJIX H CeMHHapax. 

B 1981 r. ycnewHo npo~oJI>Kancs co a­

MeCTHbiH c UEPH, <J»Pr, <l»paH~He:H, HTa-

JIHe:H 3KcnepHMeHT Ha ycTaHOBKe NA"-4, B 

KOTOp OM y'laCTBYIOT COTPY~HHKH RB3, RJ!ll, 

nT<I», nB T A. lloMHMO pa6oT no MO~epHH3a­

I.J;HH y cTaHOBKH H no~rOTOBKe K 3anyCKy ee 

C BO~OpO~HO-~eHTepHeBOH MHWeHbiO npo­

BO~HJiaCb o6pa60TKa H aHaJIH3 3KCnepHMeH­

TaJibHLIX ~aHHbiX, noJiy'leHHbiX C yrnepO~HOH 

MHWeHbiO. 

B YHHBepcHTeTe B XeJibCHHKH B pe3yJIJ.· 

TaTe o6pa60TKH MaTepHaJIOB, noJiy'leHHbiX 

Ha yc TaHOBKe "RIO~MHJia", npoae~eHa ou;eHKa 

Ce'leHHJI aHHHrHJIJI~HH B pp-B3aHMO~eHCT· 
BHJIX npH 22,4 r3B/c Hrrp ·B3aHMO~eHCTBHJIX 
npH 6 r3B/c. BKJia~ <I»HHJIJIH~HH B o6pa6oT­

KY ~aHHbiX C 3TOH YCTaHOBKH COCTaBJIJJ:eT 

21o/o. 
P a cwHpseTcs coTpy~HH'IeCTBO c HH­

CTHTYTOM 4>H3HKH H YHHBepCHTeTOM B JieJI· 

rpa~ no Hccne~oBaHHJIM B o6nacTH pens­
THBHCTCKo:H Jl~epHOH 4>H3HKH Ha MaTepHa· 

JiaX ~BYXMeTpOBOH nponaHOBOH KaMepbi. 18 
TbiC. !l>oTOrpa!l>HH 3TOH KaMe phi OTnpaBJieHO 

~JIJI 6pa60TKH H aHaJIH3a B lleH~>Ka6CKHH 

yHHBe pcHTeT, YHHBepcHTeT ,ll;:>KaMy H Ji eHe­

pacTCKHH YHHBepcHTeT B HH~HH. 

B CTpac6ypre (<l»paHu;Hs) npoao~HJIHCb 

o6pa6 0TKa H aHaJIH3 CHHMKOB C MeTpOBOH 

BO~OpO~HOH KaMepbl no HCCJie~OBaHHI0 3 Hep-
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B3aHMO~eHCTBHH. llpo~OIDKanHCh COBMecT­
Hhle pa60Thl no COBepweHCTBOBaHHIO Ma • 
TeMaTH'IecKoro o6ecne'leHH.H o6pa6oTKH. 

CneuHanHCT&I ClliA Hl ci>HAJI ( IiaTa­
BH.H) H YHHBepcHTeTa wTaTa H&IO- RopK 
(Qn6aHH) y'laCTBOBanH B no~rOTOBKe H 
npoBe~eHHH ceaHCOB Ha ycTaHOBKe "KpH­
CTann" B lfci>B3 no HCCne~OBaHHIO 3<il<ileKTOB 
KaHanHpOBaHH.JI npH BhiCOKHX 3HeprH.HX . 

llpO~OmKanHCh COBMeCTH&Ie pa60Thl C 
oT ~eneHH.HMH HauHoHan&Horo ueHTpa B MH­
naHe H IionoH&e no o6pa6oTKe H aHanHJY 
nony'leHHhiX Ha ycTaHoBKe MHC -1 3Kcn epil­
MeHTan&HhiX ~aHHhiX. 3aKOH'IeHHhiH B 1981 

ro~y napi.{Han&HO- BOnHOBOH aHanH3 no3-
BOnHn Ha~e)I(HO ycTaHOBHTh cy~eCTBOBaHHe 
~BYX HOBhiX pe30HaHCOB C KBaHTOBhiMH 'IHC· 
naMH nHOHa. 

C YHHBepcHTeToM B TypHHe (HTa nH.H) 
Ha'la Thl pa60Tbl no HCCne~OBaHHIO B3aHMO­
~eHCTBHH Me~neHHhiX npOTOHOB C nerKHMH 
.H~paMH, KOTOphle 6y~yT npOBO~HThC.JI Ha 
ycTaHOBKe LEAR B IJ;EPHe. 

llpO~On)l(anHCh COBMeCTH&Ie pa60Thl C 
IJ;eHTpOM .H~epHOH cneKTpOCKOnHH H Macc­
cneKTpOMeTpHH ( cl>paHI.{H.JI) no C03~aHHIO 
B Jia6opaTopHH .H~epH&Ix npo6neM 3neKTpo­
CTa TH'IecKoro 6eTa- cneKTpoMeTpa . 

B • Jla6opaTopHH .H~epH&IX peaKUHH npo­
~on)l(anoc& coTpy~HH'IeCTBO c Hay'IH&IMH 
ueHTpaMH Cci>PIO, ci>Pr, cl>paHUHH, HH~HH . 

B 1981 ro~y Ha YCKOPHTene Y-300 n poBo­
~HnHCh COBMeCTH&Ie 3KCnepHMeHThl C r pyn­
nou XHMHKOB H3 lfHCTHTyTa .H~epHOH 4JH3HKH 
(Ope 3, cl>paHUH.H) no H3y'leHHIO CBOHCTB 
TpaHc<ilepMHeB&IX 3neMeHTOB. llpOBO~.JITC.JI 
COBMeCTH&Ie pa60Thl no H3y'leHHIO raMMa· 
MHO)I(eCTBeHHOCTH B peaKI.{H.JIX C T.JI)I(en &IMH 
HOHaMH. 3KcnepHMeHThl Be~yTC.JI B Jla6o­
paTOpHH .H~epH&IX peaKUHH H Jia6opaTOpHH 
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.H~epHou cneKTpocKonHH B Opc3. llocTo.HH­
H&Ie CB.JI3H no~~ep)I(HBaiOTC.JI C IJ;eHTpOM no 
4JH3HKe T.JI)I(en&IX HOHOB B ,lJ;apMWTa~Te. Ha 
ycKOpHTene "YHHJIAK" B,lJ;apMWTa~Te npo· 
Be~eH&I 3KCnepHMeHThl no CHHTe3y 106 H 
107 3ne.MeHTOB B Tex )l(e peaKUH.HX, B KOTO· 
phi X OHH 6hlnH nony'leH&I B ,IJ;y6He. 3Kcne­
pHMeHT&I no~TBep~HnH ~y6HeHCKHe peJyn&­
TaT&I H npHOPHTeT OHJIH B CHHTe3e 106 H 
107 3neMeHTOB. 

CneuHanHCThl Jla6opa TOPHH HeiTpOHHOH 
<iiH3HKH y'laCTBOBanH B npoBe~eHHH COBMeCT­
HhiX pa60T B IJ;eHTpe .H~epHhiX HCCne~OBa· 
HHH ( IOnHX, ci>Pr), B lfHCTHTyTe Jiay3-
JlaH)I(eBeHa (rpeHo6n&, cl>paHUH.H), a TaK)I(e 
B U:eHTpe .H~epH&IX Hccne~oBaHHH B Mone 
(Iien&rH.H ). 

B Jia6opaT~PHH Bhi'IHCnHTen&HOH Tex­
HHKH H aBTOMaTH3ai.{HH COBMeCTHO CO 
cneuHanHcTaMH HauHoHan&Horo ueHTpa B 
IionoH&e pa3pa6oTaH&I anropHTMhl H co­
l~aH&I nporpaMMhl ~n.H nOB&IWeHH.JI 3~eK­
THBHOCTH CHCTeM&I HPD npH H3MepeHHH co-
6&ITHH C HCnon&lOBaHHeM MaCOK TpeKOB. 
CoJ~aHH&Ie nporpaMMhl Hcnon&lYIOTC.H ~n.H 
o6pa6oTKH ~aHHhlx c ycTaHOBKH MHC B 
,D;y6He H IionoH&e. 

B paMKax coTpy~HH'IeCTBa c U:EPHoM 
YCOBepweHCTBOBaH&I CHCTeMa nporpaMM 
CTaTHCTH'IeCKOH o6pa60TKH 3KCnepHMeH· 
Tan&H&IX ~aHH&IX HBOOK H 6a3oBa.H 6H6-
nHoTeKa 3KcnepHMeHTa N A -4. Ha 3BM 
U:BK OHJIH BHe~peH&I HOBble BapHaHT&I 
6H6nHOTeKH CTaH~apTHhiX nporpaMM 
U:EPHa. 

CoTpy~HHKH HHCTHTyTa .H~epHou <iiHlHKH 
( Iienrpa~. Cci>PIO) yqacTBYIOT B pa6oTax 
no npHMeHeHHIO a~Ha6aTH'IeCKoro MeTo­
~a B pac'leTax Me3oMoneKyn.HpHhlx cH­
CTeM. 



llEPEtiEHh 

Hay'IHbiX H Hay'IHO·opraHH3a:QHOHHbiX COBeiUaHHH, 
npoae,neHHbiX 06'be,nHHeHHbiM HHCTHTYTOM JI,nepHbiX HCCJie,noBaHHH 
B 1981 ro.ny 

BpeMH MecTo 
nn 

HasBaHHe coBe~aHHH 
npoB e geHHH npoBegeHHH 

I. CWt~no3uy.tvlbt~ WKO.IllJI~ coeeuprtWl 

I. lliKona no BonpocaM npHMeHeHHH 3BM 
B ~H3H'IeCKOM 3KCnepHMeHTe 

2. VI CoBe~aHHe no npo6neMaM 
KBaHTOBOH TeOpHH nOJIH 

3. Me~yHapogHblli CHMnosHyM no 
H36paHHb~ np06JieMaM CTaTHCTH'IeCKOH 
MeXaHHKH 

2I-2 7 
an pen n 

5-9 MaH 

25-29 
aBryc Ta 

4. VI Me~yHa.pogHbJH ceMHHap no npo6ne- I5-I 9 
MaM ~H3HKH Bb!COKHX 3HeprHH (MyJibTH- CeHTH6pH 
KBapKOBhle B3aHMOgeHCTBHH H KBaHTO-
BaH XpOMOgHHaMHKa) 

5. IV CoBe~aHHe no HcnoJib30BaHHID HOBb~ 20-23 
HgepHO-~H3H'IeCKHX MeTOgOB gJIH peme- OKTH6pH 
HHH Hay'IHO-TeXHH'IeCKHX H HapogHO­
X03HHCTBeHHb~ sagaq 

6. Me~yHapogHbJH CHMnosHYM no nonnpH­
sauHoHHb~ HBJieHHHM npH BbiCOKHX 
3HeprHHX 

I7-20 
HOH6p H 

II. Pa60'4.Ue coeeuprtWl 

7, CoBe~aHHe no HeHTPHHHOMY I9-2 I 
geTeKTOpy HHBa H 

8. CoBe~aHHe no HccnegoBaHHID BsaHMo- I7-I 9 
geHCTBHH peJIHTHBHCTCKHX Hgep ~eBpaJIH 

C HgpaMH C nOMO~biD ~OT03MYJibCHOHHOH 
MeTOgHKH 

9. CoBe~aHHe no HccnegoBaHHHM Ha 
ycTaHOBKe BHC-2 

IO, CoBe~aHHe no coBMeCTHOMY OHHH-UEPH 
MIDOHHOMY 3KCnepHMeHTY 

II. CoBe~aHHe no HccnegoBaHHHM Ha 
YCTaHOBKe 1111JogMHJia11 

I2. CoBe~aHHe no HccnegoBaHHHM Ha 
ycTaHOBKe PHCK 

I3. CoRe~aHHe no HCcnegoBaHHHM Ha 
OgHOMeTpOBOH BOgopogHOH ny3blpb­
KOBOH KaMepe 

I4. CoBe~aHHe no HccnegoBaHHHM Ha 
gByXMeTpOBOH nponaHOBOH KaMepe 

IO-I 2 
MapTa 

II-I 4 
MapTa 

I7-I 9 
MapTa 

4-8 MaH 

I2-I 4 

2-4 HIDHH 

ArxymTa, 
CCCP 

ArxymTa, 
CCCP 

,Qy6Ha 

,Qy6Ha 

,Qy6Ha 

,Qy6Ha 

,Qy6Ha 

,Qy6Ha 

,Qy6Ha 

,Qy5Ha 

Ilpara, 
tiCCP 

,Qy6Ha 

,Qy6Ha 

KoJIH'IeCTBO 

yqaCTHHKOB 

146 

I1 0 

85 

I38 

I43 

75 • 

55 

20 

34 

32 

36 

40 

I9 

52 

113 



tf.tf. 

nn 
Ha3BaHHe coBe~aHHH 

IS c CoBe~aHHe no 3KcnepHMeHTaM Ha 
ycTaHoBKe CKM-200 

16. CoBe~aHHe no nonynpoBOAHHKOBb~ 

geTeKTOpaM HgepHb~ H3nyqeHHH 

17. CoBe~aHHe no HccnegoBaHHHM Ha 
ABYXMeTpOBOH nponaHOBOH KaMepe 

18. CoBe~aHHe no HccnegoBaHHHM Ha 
ycTaHOBKe BHC-2 

19. CoBe~aHHe no HccnegoBaHHHM Ha 
ycTaHOBKe MHC 

20. CoBe~aHHe no HccnegoBaHHHM Ha 
yCTaHOBKe 11J1JogMHna" 

2 1. CoBe~aHHe no nepcneKTHBaM Hcnonb-
30BaHHH 6a30Bb~ ycTaHOBOK OH:Hlf 
gnH OHOnorHqecKHX HCCnegOBaHHH 

22. CoBe~aHHe no HccnegoBaHHHM Ha 
ycTaHOBKe PHCK 

23. CoBe~aHHe no HccnegoBaHHHM Ha 
OgHOMeTpOBOH BogopogHOH ny3b!pb ­
KOBOH KaMepe 

24. CoBe~aHHe no nporpaMMe Hccnego ­
B.aHHH Ha YCTaHOBKe 11 <1> 11 

BpeMH MecTo KoJmqecTBO 
npoBegeHHH npoBegeHHH yqaCTHHKOB 

2-4 HIOHH 

16-18 
HIOHH 

24-30 
aBrycTa 

8-10 
CeHTHOPH 

22-24 
ceHTHDPH 

,UyoHa 

,UyoHa 

llpara, 
lJCCP 

MocKBa, 
CCCP 

,UyoHa 

29 CeHTHOpH-
] OKTHDPH ,UyoHa 

28-30 
OKTHOPH 

10-12 
HOHOPH 

1-3 
geKaopH 

9-11 
geKaopH 

,UyoHa 

,Uy6Ha 

,Uy6Ha 

,Uy6Ha 

38 

52 

40 

48 

20 

45 

42 

42 

22 

50 

I I I. · Ha yti. Ho-opca Husa~uoH. H. lite coee~aHU.R 

25. XLIX ceccHH YqeHoro coBeTa OH:Hlf 
H era ceKII;HH no <iJH3HKe Bb!COKHX 
3HeprHH, <iJH3HKe HH3KHX 3HeprHH 
H TeopeTHqecKOH <iJH3HKe 

26. KoMHTeT llonHoMoqHb~ llpegcTaBHTeneH 
npaBHTenbCTB cTpaH-yqacTHHu; OH:Hlf 

27. KoMHTeT no CTPYKType Hgpa 

28. KOMHTeT no HeHTpOHHOH <iJH3HKe 

29. KOMHTeT no <iJH3HKe TH~en~ HOHOB 

30. KaMepHb!H KOMHTeT 

3] • <l>OT03MynbCHOHHb!H KOMHTeT 

32. KoMHTeT no 3neKTPOHHb~ 3KcnepH­
MeHTaM 

33. L ceccHH YqeHoro coBeTa OH:Hlf H era 
CeKII;HH no <iJH3HKe Bb!COKHX 3HeprHH 
H <iJH3HKe HH3KHX 3HeprHH 

34. CoBe~aHHe KOHTpOnbHOH KOMHCCHH 
<l>HHaHCOBOrO KOMHTeTa 

114 

13-16 ,Uy6Ha 114 
HHBapH 

24-26 ,UyoHa 79 
MapTa 

.7-9 anpenH ,Uy6Ha 48 

7-9 anpenH ,UyoHa 40 

7-9 anpenH ,Uy6Ha 42 

14-16 ,Uy6Ha 51 
an penH 

14-16 ,UyoHa 45 
anpenH 

14-16 ,UyoHa 39 
an penH 

26-29 MaH ,UyoHa 102 

16-18 ,UyoHa 12 
HIOHH 



N'JN'l BpeMB MecTo 
Ha3BaHHe coae~aHHB 

nn npoBeAeHHfl npoBeAeHHB 

35. KoMHTeT no 3neKTPOHHb~ 3KCnepHMeHTaM 13-1 5 .Qy6Ha 
OKTB6pfl 

36. KaMepHb!H KOMHTeT 13-1 5 ,Qy6Ha 
OKTB6pfl 

37. ~OT03MynbCHOHHbffi KOMHTeT 13-1 5 .Qy6Ha 
OKTB6pfl · 

38. KOMHTeT no CTpyKType flAPa 27-2 9 ,Qy6Ha 
OKTB6pfl 

39. KoMHTeT no HeHTPOHHOH cPH3HKe 27-2 9 ,Qy6Ha 
OKTB6pfl 

40. KOMHTeT no cPH3HKe Tfl~enb~ HOHOB 27-2 9 .Qy6Ha 
OKTJ~6p}J 

41. 3aCeAaHHe ~HHaHCOBOrO KOMHTeTa 10-1 3 ,Qy6Ha 
HOJ~6pfl 

Me)I(AYHapO~HbiX H HaiJ;HOHanbHbtX KOHcl>epeHIJ;HH, CHMn0 3HYMOB, 

COBeiiJ;aHHH H lliKOn, B KOTOpbiX npHHHManH yqaCTHe cnen;HanHCTbl 

06'be~HHeHHOrO HHCTHTyTa B~epHbiX HCCne~OBaHHH 

B 1981 ro~y 

KoJIHtieCTBO 
yqaCTHHKOB 

33 

50 

49 

60 

39 

37 

18 

• 

nn 
Ha3BaHHe coae~aHHB 

BpeMB 
npoBeAeHHB 

MecTo KonHtieCTBO 
npoBeAeHHfl yqacTHHKOB 

A. B cmpaHax-y~acmHu4ax 

I. III BeHrepcKaB KOHcl>epeHn;HB no 
BbNHCnHTenbHOH TeXHHKe 

2. KonnoKBHYM no HHcl>opMaiJ;HOHHo:H 
TeXHHKe 

3. liiKona "IIporpaMMHoe o6ecnetieHHe 
ynpaBnBro~x BbNHCnHTenhHb~ 

KOMnneKCOB 11 

4. XVI liiKona 11~H3HKa KOHAeHcHpoaaH­
Horo COCTOflHHfl11 

5. BeceHHBB mKona no paccesHHro 
HeHTpOHOB 

6. VII CHMn03HYM "BbiCOKHH BaKyyM, 
noaepXHOC THbie flBneHHfl, TOHKHe 
nneHKH11 

7. CeMHHap cnen;HanHCTOB CCCP H r.QP 
11Ilpo6neMbl nOBbmieHHfl 3<l>cl>eKTHBHOCTH 
Hcnonh30BaHHB 3BM B3CM-6" 

26-28 
flHBapB 

2-4 
<PeapanB 

23-27 
<PeapanB 

26 <Pea panB -
5 MapTa 

2-6 Ma pTa 

2-5 Ma pTa 

2-9 Ma pTa 

ByAanemT, 
BHP 

MOCKBa, 
CCCP 

faTtiHHa, 
CCCP 

liiTaAT-BeneH, 
f,QP 

.Qpe3AeH, 
f,QP 

YlpKyTCK, 
CCCP 

4 

2 

3 

6 

3 

2 

5 

115 
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Ha3BaHHe coBe~aHHH 
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8. X CHMn03HYM no ~H3HKe H TeXHHKe 
HH3KHX TeMnepaTyp 

9. lliKona-ceMHHap no xgepHoH ~H3HKe 

I 0. II Bcecoi03HbJH ceMHHap "ITporpaMMa 
3KCnepHMeHTanbHb~ HCCnegoBaHHH Ha 
Me3oHHOH ~a6pHKe IDU1 AH CCCP" 

11. Me~yHapogHaH KOH~epeH~HH no npo­
~eccaM HOH-aTOMHb~ CTOnKHOBeHHH 

BpeMH 
npoBegeHHH 

9-13 MapTa 

16-21 MapTa 

16-18 MapTa 

I7-19 MapTa 

12. CHMn03HYM no ~H3HKe BhlCOKHX 3HeprHii 23-27 MapTa 

13. II Bcecoro3HaH mKona no pagHOXHMHH 

I4. X Bcecoro3Hoe coBe~aHHe "ITonyqeHHe, 
CTPYKTypa, ~H3HtleCKHe CBOHCTBa H 
npHMeHeHHe MOHOKpHCTaTinOB Tyro­
nnaBKHX H pegKHX MeTannoB 11 

15. Me~yHapogHbJH CHMn03HYM no 3neKT­
poHHOH CTPYKType MeTannOB H cnna­
BOB 

23 MapTa -
2 anpenH 

30 MapTa -
I anpenx 

6-IO anpenx 

16. Me~yHapogHaH KOH~epeH~HH no 7-IO anpenx 
• MarHeTH3MY 

I7. XIII Bcecoro3HaH mKona no KorepeHT- 9-I7 anpenH 
HOH onTHKe H ronorpa~HH 

I8. XXXI CoBe~aHHe no xgepHoH cneKTpo- I4-I7 
CKOnHH H CTPYKType Hgpa anpenH 

I 9. XVI I Me~yHapogHbJH ceMHHap no 5-I 7 Max 
TeopeTHtleCKOH ~H3HKe 

20. Me~yHapogHbJH ceMHHap no npo6neMaM I I-I4 Max 
~H3HKH aTOMHOrO Hgpa H 3neMeHTap-
Hb~ tlaCTH~ 

21. CHMn03HYM no KBaHTOBOH TeopH 
nonH H MaTeMaTHtleCKOH ~H3HKe 

22. Me~yHapogHaH mKona no BbNHCn H­
TenbHOH TeXHHKe 

I·l-15 MaH 

I9-28 MaH 

23. III CHMn03HYM no CTPYKType 6Hono- 21-24 Max 
rHtleCKHX MaKpOMOneKyn 

24. XI CoBe~aHHe no ~H3HKe B3aHMogeii- 25-27 Max 
CTBHH 3apH~eHHb~ qacTH~ C KPHCTaTI-
naMH 

25. CeMHHap "3neKTPOMarHHTHhle B9aHMo- 26-28 Max 
geHCTBHH agpOHOB B pe30HaHCHOH 
o6nacTH 3HeprHH11 

26, ~KOH~epeH~HH no aBTOMaTH3a~HH 
Hayt~HbiX HCcnegoBaHHH C nOMO~biO 

3BM 
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26-28 MaH 

MecTo KoJmt~eCTBO 

npoBegeHHH yqaCTHHKOB 

rayccHr, 3 
r,D;P 

BH3eHTaTib, 3 
r,D;P 

MocKBa, 29 
CCCP 

,lJ;e6pe~eH, 

BHP 

fleiin~Hr, r,D;P 2 

Cy3gaTib, 7 
CCCP 

MocKBa, 2 
CCCP 

rayCCHr, 
r,D;P 

reT~Op~, 

r,D;P 

Cot~H, 2 
CCCP 

CaMapKaHg, 39 
CCCP 

fleHn~Hr, 4 
r,D;P 

CMoneHH~e, 10 
'lCCP 

MocKBa, 
CCCP 

CTapa necHa, 3 
'lCCP 

3BeHHropog, 2 
CCCP 

MocKBa, 8 
CCCP 

XapbKOB, 4 
CCCP 

HOBOCH6HpCK, 9 
CCCP 



HasBaHHe coB~aHHH 

27. Bceco~sHan mxona no HAepHOH 
cilH9HKe 

28. Me:lfCAYHaPOAHb!H: CHMn09HyM "MesoH­
HAep~e B9aHMOAeHCTBHH npH CPeA-
HHX sHeprHnx" 

30 Man -
8 H~Hft 

1-4 H~Hft 

29. vm CeMHHap "3cllclleKT ,UEosecllcoHa B 1-7 H~Hft 
Hayxe H TeXHHKe11 

30. vn Bceco~9HblH ceMHHap no JIHHeH~M 2-4 H~Hft 

YCKOpHTeJIHM 

31. Pa6o<~ee coBe~aHHe no cosAaHH~ 2-4 H~HH 
MaKeTa )KH)J;KOaproHHOrO KanOpHMeTpa . 
AflH HeHTPHHHNX HccneAOBaHHH 

32. Me:lfCAYJiapOAHaH KOHcilepe~Hft 9-18 H~Hft 
"JIAepHaft H aTOMHaft cilH9HKa C HC-
nonh90BaHHeM THEeJlbiX HOHOB 11 

33. I Bceco~sHan KoHcllepe~HH "ABTOMa- 9-11 H~HH 
TH9HPOBaHHble CHCTeMbl 06pa60TKH 
H9o6paEeHHH11 

34. XIDCoBe~aHHe no TeopHH KBaHTOBbiX 10-12 H~Hn 
CHCTeM HeCKOnbKHX tlaCTH~ C CHnb-
~M BSaHMOAeHCTBHeM 

35. Me:lfCAyHaPOAHan KOHcilepeH~ft no H3- 14-21 H~Hft 
6paHHb~ BOnpocaM KBaHTOBOH TeOpHH 
nonn H MaTeMaTHtleCKOH cilHSHKe 

36. V CeMHHap "3neKTpoMarHHTHbie BsaH­
MogeHcTBHH npH Manb~ H cpegHHX 
9HeprHnx" 

37. III KoHcllepeH~n no TeopHH BeponT­
HOCTeH H MaTeMaTHtleCKOH CTaTHc­
THKe 

38. CeMHHap "Hs6paH~e Bonpocbi cTaTHc­
THt~ecKOH cilHSHKH11 

39 • V Bceco~sHan IIIKona MonoAbiX yt~eHbiX 

"'lJHcneH~e MeTOAf>l pemeHHn sagaq 
MaTeMaTHtleCKOH cilH3HKH11 

40. CeMHHap "Ilpo~eccbl c 6onbmHMH none­
pet~Hb!MH HMnynbCaMH B aAPOHHbiX 
B3aHMOgeHCTBHHX11 

41. II IIIKona "IIpHMeHeHHe nasepoB B aToM­
HOH, MoneKynnpHOH H HAepHOH 
cilH3HKe 11 

42. Bceco~sHan KOHcllepe~n "CospeMeH­
Hble TeopeTHtleCKHe H 9KCnepHMeH­
TanbHble npo6neMbl TeOpHH OTHOCHTeJib­
HOCTH H rpaBHTa~H11 

15-1 7 H~Hft 

22-2 7 H~Hft 

22-30 H~Hft 

22 H~Hft -
I H~ft 

23-25 H~Hft 

29 H~Hft -
9 H~nn 

1-3 H~ft 

MecTo 
npoBeAeHHH 

KaJIHHHH, 
CCCP 

11H6JIH~e, 

liCCP 

KHeB, CCCP 

XapbKoB, 
CCCP 

IIpOTBHHO, 
CCCP 

ByxapecT, 
CPP 

.MOCKBa, 
CCCP 

T6HJIHCH, 
CCCP 

BeXHHe, 
liCCP 

MocKsa, 
CCCP 

BHnb~C, 

CCCP 

flbBOB, 
CCCP 

KHmHHeB, 
CCCP 

MocxBa, 
CCCP 

BHnhH~c, 

CCCP 

Mocxsa, 
CCCP 

KoJIH<~eCTBO 

yqaCTHHKOB 

14 

4 

2 

8 

4 

3 

8 

6 

4 • 

16 

3 

2 

3 

4 

5 

10 

117 
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HasBaHHe coBe~aHHH 

43. XV Me~yHapo~HaH KOH~epeH~H no 
HBneHHHM B HOHH30BaHHb~ rasax 

44. IV Me~YHapo~HbiH ceMHHap no npo-
6neMaM ~H3HKH Bb!COKHX 3HeprHH H 
TeopHH nonR 

45. Me~yHapo~HaR mKona no TeopHH 
KMH6pOBOqHbiX noneH 

46. IXMe~yHapo~HaR KOH~epeH~HH no 
HenHHeHHb~ KOne6aHHRM 

47. Me~yHapo~HaH KOH~epeH~HH " CTPYK­
Typa ~pOHOB-81" 

48. Me~yHapo~HaR mKona no H~epHOH 
~H3HKe 

49. Me~yHapo~HbiH CHMnosHyM no ~H3HKe 
3neMeHTapHb~ qaCTH~ 

50 • Ill Me~yHapo~Hb!H CHMnosHYM no 
xpoMaTorpa~HH 

51. V1ll BcecowsHaH KOH~epeH~R no cHH­
Tesy, npOH3BO~CTBY H Hcnonb30BaHHID 

• C~HHTHnnHTOpOB 

52. XEBponeH:cKaR KOH~epeH~R no yn­
paBneHHw, CHHTesy H ~H3HKe nnasMhl 

53. XX KoH~epeH~HR cTpaH - qneHOB C3B 
no ~H3HKe H TeXHHKe HH3KHX TeM­
nepaTyp 

54 • V KoH~epeH~HR Mono~Ix yqeHbiX no 
aKTYMbHb~ npo6neMaM ~H3HKH 3ne­
MeHTapHhlX qaCTH~ H aTO~OrO H~pa, 
~H3HKH KOH~eHCHPOBaHHb~ cpe~ H 
BonpocaM HsnyqeHHR 

55. XII Me~eneeBcKHH c~es~ no o6~eH: 
H npHKn~HOH XHMHH 

56. IV Me~yHapo~HaH KOH~epeH~R "3~eK­
Thl KPHCTannHqecKOro nonR H CTPYK­
Typbl B ~-3neKTpOHHbiX CHCTeMa X" 

57. BcecowsHaR KOH~epeH~H no npo6neMaM 
MamHHHOH rpa~HKH 

58. CeMHHap "MeTanno~H3HKa cBepx npo­
BO~HHKoB" 

59. CHMn03HYM "BHo~H3HKa HyKneHHOBbiX 
KHCnOT H HyKnenpoTeH~OB" 

60. VIII BcecowsHaR KOH~epeH~R no ~HsH­
Ke 3neMeHTapHb~ H aTOMHb~ CTOnKHO­
BeHHH 
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BpeMH 
npOBe~eHHH 

14-18 HIOJIR 

20-26 HIOJIH 

25 aBrycTa -
5 CeHTH6pH 

30 aBrycTa -
6 CeHTR6pH 

31 aBrycTa -
5 CeHTH6pH 

31 aBrycTa -
12 CeHTHeSpH 

1-4 
CeHTH6pH 

1-4 
CeHTH6pH 

9-11 
CeHTH6pH 

14-19 
CeHTH6pR 

15-18 
CeHTR6pH 

21-25 
CeHTR6pR 

21-26 
ceHTR6pR 

22-25 
CeHTR6pH 

23-25 
CeHTH6pR 

28 CeHTR6pH­
} OKTH6pR 

28 CeHTH6pR­
} OKTH6pR 

29 CeHTH6pR-
2 OKTR6pH 

MecTo KonHqecTBo 
npOBeAeHHH yqaCTHHKOB 

MHHcK, 
CCCP 

IlpOTBHHO, 
CCCP 

BpamoB, 
CPP 

KHeB, 
CCCP 

PaqKoBa ,[(onHHa, 
qccP 
MHKonaHKH, 
IIHP 

Bhlmerpa~, 

BHP 

IIIHo~K, 

BHP 

XapbKOB, 
CCCP 

MOCKBa, 
CCCP 

Bpo~naB, 

IIHP 

EpeBaH, 
CCCP 

BaKy, 
CCCP 

Bpo~aB, 

IIHP 

HoBocH6HpcK, 
CCCP 

KHeB, 
CCCP 

TannHH, 
CCCP 

JieHHHrp~, 

CCCP 

3 

13 

5 

4 

3 

2 

3 

7 

4 

4 

2 

2 

3 

3 

8 



HasBaHHe coBe~aHHH 

61. IVKou~epeHqHH ytieHhlX coqHaJIHCTHtie­
CKHX CTpaH no ~AKHM KPHCTaJIJiaM 

62. VMe~yuapOAHaH WKOJia no ~HSHKe 
aTOMHOro HApa, HeHTpOHHOH ~HSHKe 
H HAepHOH SHepreTHKe 

63. n CHMn03HyM "MHKpOMalllHHbl, MHKpo­
npoqe&COPbl H HX npHMeHeHHe11 

64. CeMHHap Me~yHapOAHOro KOMHTeTa 
no 6YA~M ycKopHTeJIHM 

65. M~yHapoAHbiH ceMHHap no MeToAaM 
HCCJieAOBaHHH TBepAbiX TeJI B MHKpO­
SJieKTPOHHKe 

66. IV Me~yHaPOAHaH KOH~epeHqHH II na-
3epbl H HX npHMeHeHHe11 

67. CHMn03HYM 11~3HKa H npHKJiaAHaH 
MaTeMaTHKa11 

68. CoBe~aHHe rpynm1 SKcnepTOB coqHa­
JIHCTHtieCKHX CTpaH no aBTOMaTH9aqHH 
HaytiHbiX HCCJieAOBaHHH 

69. Me~yuapoAHbiH ceMHHap "HeKOTOPble 
nepeAOBble py6e~ HAePHOH ~H3HKH11 

70. Pa6otiee COBe~aHHe no COBMeCTHOMY 
sKcnepHMeHTY E-564 

71 • Me~yuapOAHblH cHMn03HYM no ~H3HKe 
SJieMeHTapHbiX tiaCTHq 

72. Me~yHaPOAHblH CHMno3HYM no ~H3HKe 
HH3KHX TeMnepaTyp H KPHOSJieKTpo­
HHKe 

BpeMH 
npoBeAeHHH 

MecTo 
npoBeAeHHH 

4-8 OKTHOPH T6HJIHCH, 
CCCP 

5-14 OKTH6pn BapHa, 
HPB 

6-9 OKTH6pn ByAanemT, 
BHP 

19-29 ITpoTBHHo, 
OKTHOPH CCCP 

19-22 
OKTHOpH· 

19-23 
OKTHOPH 

29-30 
OKTHOpH 

26-30 
OKTH6pH 

22-24 
OKTHOpH 

2-9 HOHOPH 

8-14 HOHOPH 

12-2 
HOHOPH 

Kapn-MapKc­
IIITaAT, f,llP 

ileHnqHr, 
rw 
Co~HH, 
HPB 

KHeB, 
CCCP 

ileHHHrpaA, 
CCCP 

Co~HH, 

HPB 

ApeHcxon, 
f,[lP 

MeH3eJib6ax, 
f.[lP 

B. B cmpaHax- H ey~acmHu~ax 

1 • IX Me~yHaPOAHOe coBe~aHHe no cBoH­
CTBaM HAep H HAePHbiX B096~eHHH 

2. IX HaqHoHanhHaH KOH~epeHqHH no yc­
KOPHTeJIHM sapH~eHHbiX tiaCTHq 

3. VIIMe~yHapoAHaH KOH~epeHu;HH no 
MarHHTHOH TeXHOJIOrHH 

4. Me~yuapOAHaH KOH~epeHqHH no HOBbiM 
TeHAeHqHHM B pa3BHTHH HHTerpaJibHbiX 
ex eM 

5. Me~yHapoAHan mKona no HAePHOH 
~HSHKe 

6. Me~yHaPOAHaH KOH~epeHqHH no 
MarHeTHSMy 

18-30 HHBapH 

10-23 MapTa 

29 Ma pTa -
4 a npenH 

5-12 anpenn 

19 a npenn 
1 Ma H 

11-1 8 MaH 

XHpmerr, 
ABCTPHH 

BalllHHrToH, 
CiliA 

Kapncpys, 
~Pr 

KonHtieCTBO 
ytiaCTHHKOB 

2 

5 

6 

5 

2 

2 

2 

2 

2 

2 

2 
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nn 
HassaHHe cos~aHHH 

BpeMH 
npose,t~;eHHH 

MecTo KonuqecTBO 
npOBe,tJ;eHHH yqaCTHHKOB 

7 • Me)K,Il;YHaPO,tJ;HaH KOHcllepeH~HH no MOJie­
KYJIHpHbiM nyqKaM 

8. lliKona UEPH-OHHR no ~H3HKe 

9 • IV Me)K,Il;yHapo,t~;HaH KOH~epe~HH no 
H,t~;paM, YAaJieHHbiM OT JIHHHH 6e Ta­
cTa6HJihHOCTH 

10. IVMe)K,Il;yHapo,tJ;HaH KOH~epeH~H no 
MO~b~ 3JieKTpOHHhlM H HOHHbiM nyqKaM 

II • IX Me)K,Il;yHapo,t~;HaH KOH~epeH~H no 
aTOMHhlM CTOJIKHOBeHHHM B TBep,tJ;OM 
TeJie 

12. IXMe)K,Il;yHapo,t~;HaH KOH~epeH~H no 
~HSHKe s~cOKHX 9HeprH~ H CTPYKTYPe 
.R,tJ;pa 

13. Me)K,Il;yHapo,t~;HaH KOH~epeH~HH no ~-
3HKe B~COKHX 3HeprHH 

14. Me)K,Il;yHapo,t~;HaH mKOJia no ~HSHKe 
11E,Il;HHCTBO ~'Ylf,qaMeHTaJihH~ B3aHMO­
,tJ;eHCTB.HH11 

15 : Me)K,Il;yHapO,tJ;HaH KOH~epeH~H no Ma­
TeMaTHqeCKOH ~H3HKe 

31 MaR -
7 HJOHH 

5-20 HIOHH 

7-20 HIOHH 

28 HIOHH 
4 HIOJIH 

5-11 HIOJIH 

5-11 HIOJIH 

7-18 HIOJIH 

KaH, 
~aH~H 

XaHKo, 
~HJIHH,Il;HH 

XenhCHHrep, 
,ltaHHH 

Ilaneso, 
~a~H 

JlHoH, 
~pa~H 

Bepcanh, 
~aH~H 

J1Hcca6oH, 
IlopTyranuH 

5-16 asrycTa 3pHqe, 
HTanHH 

7-19 asrycTa 3ana,t~;Hbl~ 

BepnuH 

16. Me)K,Il;yHapo,t~;HaH KOH~epeH~H no nenToH- 23-30 BOHH, 
~Pr ~OTOHHbiM B3aHMO,Il;e~CTBHHM asrycTa 

17. Me)K,Il;yHapo,tJ;Hb~ CHMn03HYM no HeJIHHe~- 23-30 
Hb~ 9BOJIIO~OHHb~ ypaBHeHHHM H asryCTa 
cneKTpaJibHbiM MeTO,tJ;aM 

18. X EsponeHCKaH KOH~epeH~H no ~-
3HKe H XHMHH CJIOEHbJX peaK~~ 

19. IV Me)K,Il;YHaPOA~ cHMnOSHYM no raMMa­
cneKTpocKonHH npH saxsaTe·HeATpo­
HOB H pb,tJ;CTBeHHbiM npo6JieMaM 

20. X Me~yHapo,t~;Ha~ Ko~epeH~H no 
~HKJIOTPOHaM H HX npHMeHeHHJO 

21. VII EsponeHCKHH CHMn03HYM no 
MHKponpo~eccopaM H MHKponpor paM­
MHposaHHJO EBPOMHKP0-81 

22. Me)K,Il;yHapo,t~;HaH KOH~epeH~H 

"AKTHHH,Il;b!-81 II 

23. KoH~epeH~H esponeHCKHX noJib3osa­
TeJieH 3BM ~HPMbl CDC 
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29 asrycTa -
5 CeHTH6pH 

6-13 
ceHTH6pH 

6-15 
ceHTH6pH 

8-11 
CeHTH6pH 

8-16 
CeHTH6pH 

27 CeHTH6pH-
3 OKTH6pH 

TpHecT, 
HTanHH 

JlHJihX3MMep, 
HopsemH 

rpeH06Jih, 
~aH~H 

KaH, 
~aHI.UfH 

IlapH)I(, 
~a~H 

AcHJioMap, 
C1DA 

MoHTpe, 
lllseA~apHH 

18 

5 

2 

6 

9 

2 

3 

2 

2 

2 

2 



HAY~HAH MH$0PMA~MH 



• 

H3,ll;ATEJihCKHH 
OT,ll;EJI 

H3~aTenhCKHR oT~en B 1981 ro~y BLI­
nycTun B CBeT 890 HaHMeHOBaHHR 6pOW10p -
coo6weHHR u npenpuHTOB OHJIH. KonuqecT­
Bo H3~aHHLIX cny:>Ke6HLIX MaTepuanoB co­
CTaBuno 273 HaHMeHOBaHHJI. 06WUR 06'LeM 
BCeX H3~aHHR - 1392,41 y'leTHO-H3~aTenL· 
CKHX ITHCTOB. 

YBH~enu CBeT 6 c6opHHKOB Tpy~oB co­
BewaHHR H KOH<lJepeHUHR, opraHH30BaHHLIX 
06'Le~HHeHHLIM HHCTHTYTOM. 

B pe~axuuu uay'IHLIX :>KypuanoB, ua 
KOH<lJepeHUHH, CHMn03HYMLI B 1981 ro~y 
uanpaBneuo 1107 cTaTeR u ~oxna~oB , co­
~ep:>Kawux pe3yiTLTaTLI TeopeTH'IeCKHX, 3KC­
nepHMeHTanLHLIX H MeTO~H'IeCKHX pa60T, 
BLinOITHJieMLIX B HHCTHTyTe B COOTBeTCTBHH 
C ero npo6neMHO·TeMaTH'IeCKHM nnaHOM. 

CTaTLH coTpy~HHKOB ny6nuxoBanucL B 
Taxux :>Kypuanax, xax "H3BeCTH.II AH C C CP", 
")Kypuan 3KCnepHMeHTaiTLHOR H Te opeTH· 
'leCKOR $H3HKH", "TeopeTH'IeCKaJI H MaTe­
MaTH'IeCKaJI $H3HKa", "npu60pLI H TeXHHKa 
3KCn~pHMeHTa", "JI~epHaJI $H3HKa" , "$u-
3HKa 3ITeMeHTapHLIX 'laCTHU H aTOMHOrO 
.11~pa", "ATOMHaJI 3uepru.11", "Nuclear Phy­
sics", "Nuclear Instruments and Methods~' 
"Reports on Mathematical Physics ~"'Jour­
nal of Physics" 111 AP· 

B 56 cTpau MHpa, 6onee 'leM no 1000 
a~pecaM, paccLinanucL ny6nuxauuu ,ll;y6HLI. 

HAY~HO-TEXHH~ECKAR 

lilii>JIHOTEKA 

B 1981 ro~y 'IHCno 'IHTa TeneR ua y'IHO­
TeXHH'IecxoR 6u6nuoTexu u ee <lJunuanoa 
COCTaBHITO 6126 'leiTOBeK, B TOM 'IHCITe 
oxono 800 qenoBeK, npu6LIBWHX B OHJIH 
B xoMaH~upoBKH. Konu'leCTBO BLI~aHHOR 3a 
ro~ ITHTepaTypLI H npOCMOTpeHHOR Ha BLI· 
CTaBKaX HOBLIX nOCTynneHHR npeBLIWaeT 
500 TLICJI'I ne'laTHLIX e~HHHU. no 3aKa3aM 
'IHTa TeneR nonyqeuo no Me:>K6u6nuoTe'IHOMY 
a6oueMeHTY ( MliA) 2000 Ha3BaHHH KHHr 
u :>KypuanoB. BLmonueuo 728 'IHTaTen Lcxux 
3aHBOK, nocTynuBwux H3 6u6nuoTeK Co­
BeTcxoro Coro3a. 
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23 HOBLIX a~peca nO.IIBHITHCL B HHCTHTYT­
cxoM cnucxe paccLinxu ny6nuxauuR - H3~a­

TenLCKHR OT~en nOCTOJIHHO nonyqaeT HO­
Bble npe~no:>KeHH.II o6 o6MeHe uay'IHOR uu­
<lJopMauueR OT pa3ITH'IHLIX Hay'IHLIX yqpe:>K· 
~eHHR KaK CTpau-y'laCTHHU HHCTHTyTa, TaK 
u ~pyrux CTpaH. 

B o6MeH ua uu<lJopMauuro o pa6oTax, 
BLinOITHJieMLIX B ,lJ;y6He, Hay'IHO·TeXHH\fe· 
cxa.11 6u6nuoTexa HHCTHTyTa nonyquna 
8834 npenpHHTa, 133 HaHMeHOBaHHJI :>Kyp­
HanoB u 315 MOHorpa<lJuR. 

,lJ;n.11 on epa THBHOrO HH$OpMHpOBaHHJI 
'IHTaTeneR Hay'IHO·TeXHH'IeCKOR6H6ITHOTeKH 
o HOBLIX nocTynneHH.IIX npo~on:>Kanc.ll BLinycx 
3Kcnpecc-6ronneTeHeR HTii u naTeHTHoro 
oT~ena. BLiwen B cBeT e:>Kero~HLIR 6u6-
nuorpa<lJuqecKHR yxa3aTenL pa6oT coTpy~­
HHKOB OHJIH 3a 1980 ro~. 

KpoMe ny6nuxauuu npenpHHTOB, coo6-
weuuR, c6opHHKOB, a TaK:>Ke MaTepuanoa 
KoMHTeTa ITonHOMO'IHLIX npe~cTaBHTeneR u 
y'leHLIX COBeTOB H3~aTeiTLCKHM OT~enoM 

BLinOITHeHLI MHOrO'IHCITeHHLie 3aKa3LI Ha 
xcepoxonupoaauue. 3a ro~ H3roToBneuo 
383700 KOnHR. 

BLinonHJIITHCL 3aKa3LI ua nepenneTHLie 
pa60TLI - nepenneTeHO OK.PITO 13 TLICJI'I TO­
MOB. ,lJ;n.11 o6pa60TKH 3KCnepHMeHTaiTLHOR 
HH<lJOpMaUHH H ~pyrHX uerreR H3rOTOBITeHO 
OKOITO MHITITHOHa pa3ITH'IHLIX 6naHKOB. 

no BCeM HCTO'IHHKaM KOMnneKTOBaHHJI 
(noxynxa, no~nucxa, KHHroo6MeH) B 1981 
ro~y nocTynuno oxono 18 TLICJI'I 3K3eMnn.H­
poB KHHr, npenpHHTOB, nepHO~H'IeCKHX H3· 
~aHHR, B TOM 'IHCne 7780 Ha HHOCTpaHHLIX 
.113LIKax. npoae~eua 6onLwa.H pa6oTa no 
O'IHCTKe <lJoH~a OT ycTapeBWeR H Marro HC­
nonL3yeMOR nuTepaTypLI, cnucauo B npo­
we~weM ro~y 14 510 3K3eMnnJipoB. 

Ha 1 .IIHBap.ll 1982 ro~a 6u6nuoTe'IHLIR 
<lJoH~ COCTaBHIT 373 TLICJI'IH e~HHHU, H3 
HHX OKOITO 150 TLICJI'I Ha HHOCTpaHHLIX 
.113LIKax. 



Bee DOCTYDHBWHe H3,IJ.aHHJI CBOeBpeMeH­
HO o6pa6aThiBaJJHCh H OTpalKaJJHCh B CBO,IJ.­
HhiX Ka TaJJorax UeHTpaJJI.HOH 6H6JJHOTeKH 
H KaTaJJorax «<IHJJHaJJOB. TIODOJJHJIJJHCI> HO· 
BhiMH CBe,IJ.eHHJIMH 0 ny6JJHKaUHJIX TeMa TH­
qecKHe KapTOTeKH lKypHaJJI.HhiX CTaTeH H 
npenpHHTOB, BJJHTO 25 ThiCJI'I KapTO'IeK. 
KapTOTeKa ny6JJHKaUHH COTPY.IJ.HHKOB HH­
CTHTyTa DODOJJHHJJaCI. 6248 KapTO'IKaMH. 

. llO,IJ.rOTOBJJeH H C,IJ.aH B neqaTI. 6H6JJHO· 
rpa«<IH'IecKHH yKa3aTeJJI. pa6oT COTPY.IJ.HHKOB 
OIUIH, '1. 20 3a 1980 ro.IJ.. 

E>KeHe,IJ.eJJI.HO BhlnycKaJJHCI. 3Kcnpecc-
6roJJJJeTeHH 0 HOBhiX DOCTYDJJeHHJIX B 6H6-
JJHOTeKy: "KHHrH", "llpenpHHThl", "CTa­
TI.H". Bcero 3a npome.IJ.WHH ro.IJ. BhiDYIUeHo 
155 HOMepoB 6JOJJJJeTeHeH, BKJJIO'IHBWHX HH· 
«<lopMaUHJO 0 24962 HaHMeHOBaHHJIX. 

Ha e>KeHe,IJ.eJJI.HhiX BhiCTaBKax HOBhiX 
DOCTYDJJeHHB KHHr, npenpHHTOB H >KypHaJJOB 
npe,IJ.CTaBJJeHO OKOJJO 8 ThiCJI'I HOBhiX Ha-
3BaHHB. 

OpraHH30BaHo 9 TeMaTH'IeCKHX BhiCTa­
BOK JJHTepa TYPhl K cosemaHHJIM H WKOJJaM, 
npoxo,IJ.HBWHM B HHcTHTyTe, K 25-neTHeMy 
J06HJJeJO HHCTHTyTa. 

O:SMEH H3,D;AHHJIMH 

Bcero 3a 1981 ro,IJ. B Hay'IHO-TeXHH'Ie­
cKyJO 6H6JJHOTeKy OHJIH nocTynHno B no­
pJI,IJ.Ke 06MeHa 8834 ny6JJHKaUHH H3 43 CTpaH, 
B TOM 'IHCJJe H3 I.J.EPHa 1365. B nopJI,IJ.Ke 
o6MeHa B HT:S 6ecnnaTHO nocTynaJOT Hayq­
Hhle >KypHaJJhl H3 22 CTpaH ( 133 Ha3BaHHJI). 

KoHKpeTHoe KOJJH'IeCTBO nocTynneHHi 
IIOKa3hiBaeT CJJe,IJ.yW[UaJI Ta6JJHUa: 

Cmpa Hbz-y~acmHU11-lil OH.RH 

HaHMeHoBaHHe Ilpe- )!{yp- KHHrH 
CTp8Hbl npHHTbl Ha.Jlbl 

BonrapHJI 8 3 
BeHrpH.fl 122 5 2 
r.oP 127 4 8 
Ky6a 18 
Ilonhma 57 10 5 
PYMbiHH.fl 43 15 20 
CCCP 2323 30 ISO 
tJeXOCJIOB8KH.fl 16 II 2 

JJpyzue cmpaHlil 

u Jvi exoyHapooHbze opcaHu3al1-UU 

HaHMeHoBaHHe Ilpe- )!{yp- KHHrH 

CTp8Hbl npHHTbl HaJibl 

ABcTpanH.fl 40 I 
ABCTPH.fl 18 4 35 
ApreHTHHa I 
APE 10 
BenhrH.fl 16 5 
BpasHJIH.fl 143 
BeJIHK06pHT8HH.fl 301 2 
Beuecy 3na 15 
fpe~.fl 10 
,llaHH.fl 77 
EBpaToM 1 
3anap;Hbm BepJIHH 29 
M~.fl 105 3 8 
lfH,D;OHe 3H.fl 3 
Hpna~.fl 22 
Mcna~.fl 3 
McnaHH.fl 29 2 
lfTaJIH.fl 493 I 
KaHa,n;a 117 2 
KonyM6H.fl 6 
MeKCHKa 8 
HHp;epn aH,D;bl 15 
HoBa.fl 3ena~.fl I 
HopBer H.fl 19 
IlaKHCT8H 2 
IIopTyr anH.fl 17 
CiliA 1390 6 43 
Typ~H.fl I 
«l>HHJI.fl~.fl I I 1 
«l>pa~H.fl 341 6 8 
«l>Pr 770 9 4 
liiBe:H~apH.fl 81 
UEPH 1365 3 14 
liiBe~H.fl 62 2 
IOrocnaBH.fl 2 I 2 
.HnoHH.fl 480 7 I 

HToro H3 CTpaH-y'laCTHHU .OHJIH no­
CTYDHJJO 2706 npenpHHTOB, 83 HaHMeHOBa· 
HHJI >Ky pHaJJOB, 190 KHHr; H3 ,IJ.pyrHX CTpaH 
H MelK,IJ.yHapO,II.HhiX opraHH3aUHH - 6128 npe­
npHHTOB, 50 HaHMeHOBaHHH >KypHaJJOB H 
125 KHHr. 
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ITATEHTHbiH 
OT,IJ;EJI 

B 1981 ro.n;y B CCCP JaperucTpuposauo 
.IJ;Ba OTKp~TBR 06De.IJ;BHeHHOrO BHCTBTyTa 
x.n;epu~x uccne.n;osauuii: 

• "3aKOHOMepHOCTL B 3HepreTH'IeCKOH 
3aBHCBMOCTB pa,n;uyca CHJILHOrO B3aBMO. 
.IJ;eHCTBBR npOTOHOB npu BLICOKBX 3HeprBRX" 
(.n;unnoM H!!244). ABTOP~ OTKP~TBR : oe3HO· 
rHX r.r., rpH60B B.H., JKH.IJ;KOB H.K., 
3onHH JI.C., KHpHnnosa JI.CI>., HHKH· 

Ilonyqeuo 

llOJlOJKHTeJibHbiX 

pemeuHii no 

3a11BKaM Ha 

H306peTeHH11 
RcnOJib30BaHo 

H306peTeHHH 

124 

3A IUHTA 

H HCllOJih30BAHHE 
H30oPETEHH:A 

1981 

58 

39 

1958-
19 81 

817 

390 

llPABOBAJI OXPAHA OTKPbiTH:A 

TliH B.A.' HoMOKOHOB n.B.' CBBPH.IJ;OB B.A.' 
ConoBLRHOB B.A.' illa<!>paHOBa M. r. 

- "Jlsneuue noTeuuuanLHoro pacce.11· 
HHJI npOTOHOB B~COKBX 3HeprHH" ( .IJ;Hn· 
noM H!! 246). ABTOPLI: KHpunnosa JI.II>., 
HBKBTBH B.A., HoMo<!>Hnos A.A., CsH­
pu.n;oB B.A., CTpyuosJI.H., illa<!>pauosa M.r. 

Bcero Ja 1958-1981 rr. B CCCP 
JaperHcTpHposauo 27 OTKp~THii OHJIH. 

ABTOpbl ,nByx OTKpbiTHH, JaperHCTpHpOBaHHbiX B 
1981 ro,ny rocy,napCTBeHHbiM KOMHTeTOM CoBeTa 
MHHHCTpos CCCP no .nenaM HJo6peTeHHH H OTKpbiTHH. 

PAUHOHAJIH3ATOPCKHE 
llPE.D;JIOJKEHHJI 

11cnoJih30BaHo pa­

~HOHaJIH3aTopcKHX 

npeAJIOJKeHHii 

3KOHOMH"tleCKHH 
9qxpeKT OT HC­

ll0Jlb30BaHH11 H30-

6peTeHHH H pa~­

npeAJIOJKeHHH 

(B TbiC.py6.) 

1981 

720 

122,9 

1958-
1981 

9778 

1956,8 



AJJ.MMHMCTPATMBHO· 
X03HMCTBEHHAH 
JlEHTEnbHOCTb 



KA,D;Phl 

qHcneHHOCTb COTPYAHHI<OB 06'be,D;HHeH-
HOrO HHCTHTyTa JI,D;epHbiX HCCne,noBaHHH Ha 
31 ,nei<a6pJI 1981 ro.na cocTaBHna 7186 qe-
noaei<. 

Pacnpe.neneHHe no I<aTeropHJIM noi<aJa-
HO B Ta6nHu:e: 

KaTeropHH lJHCJieHHOCTb 
paoOTHHKOB 

B naoo- B npOH3- Bcero 
paT. H BO~CTB. 

ynpaan. nogpa3~ . 

Hayqnbie 
paOOTHHKH 1074 - 1074 
l1IDKeHephi 1556 236 1792 
TexHHKH 
H MaCTepa 258 147 405 
Paoo<me 1860 1447 3307 
Cnyx<~e 283 211 494 
Mnarom:H oocny-
JKHBaiOIIUiH nep-
COHan 27 52 79 
YtieHHKH 5 30 35 

l1 T o r o 5063 2123 7186 

B 06'be,D;HHeHHOM HHCTHTyTe JI,D;epHhlX 
Hc~ne.noaaHHH pa6oTaiOT 5 ai<a,neMHI<OB: 
H.H.lioronro6oa, A.M.lian,nHH, li .M.IloH­
Tei<opao, r.H.4>nepoB, H.M.4>paHI<, 5 qne­
HOB-I<OppecnoH,neHTOB ai<a,D;eMHH Hayi<: 
H.H.roaopyH, B .II.,li;)Kenenoa, H .3aapa, 
M .r .MeiQepJII<OB, ,n; .B.IIIHpi<oa, 129 .noi<­
Topoa Hayi<, 509 I<aH,D;H,D;aTOB Hayi<. 

B 1982 ro.ny npHHJIT 831 qenoaei<, H3 
HHX: HayqHbiX pa60THHI<OB 200, HH)KeHepOB 

HaHMeHoBaHHe pa3~enoB 

I. AgMHHHCTpaTHBHo-ynpasneHti ecKHe 
H X03.HHCTBeHHbie paCXO~bl 

127, TeXHHI<OB H MaCTepOB 51, pa6oqHX 324, 
yqeHHI<OB 46, cny)KaiUHX 54, Mna.nwero o6-
cny)KHBaiOIQero nepcoHana 29 qenoaei<. 

YaoneHo H3 OHJIH Ja 3TOT )Ke nepHo.n 
B CBJI3H C OI<OHqaHHeM CpOI<a pa60Thl B 
no ,npyrHM npHqHHaM 752 qenoaei<a. 

B TeqeHHe ro.na yqeHLIMH H HayqHo­
TeXHHqeci<HMH COBeTaMH OHJIH H36paHhl Ha 
,D;On)KHOCTB Ha HOBhle CpOI<H 131 HayqHhlH 
coTpy,nHHI<. IlpHcaoeH&I yqeH&Ie JBaHBJI 
Mna.nwero HayqHoro COTPYAHHI<a - 34 co­
TPYAHHI<aM H JBaHHJI cTapwero HayqHoro 
COTPYAHHI<a - 20 COTpy,nHHI<aM. 

B TeqeHHe 1981 ro.na JaiQHTBnH I<aH,nH­
,naTCI<He ,nHccepTaU:HH 35 coTpy,nHHI<OB, ,noi<­
Topci<He - 6. 

4>HHAHCOBAJI ,D;EJITEJihHOCTh 

KoMHTeToM IlonHoMoqHhlX IIpe,ncTaau­
Teneii npaBHTen&cTB rocy.napcTa-qneHoB 
06'be,D;BHeHHOrO HHCTHTyTa JI,D;epHhlX HC-
cne.noaaHHii ,nnJI npoae,neHHJI HayqHo- He-
cne.noaaTen&ci<HX pa6oT, I<anHTan&Horo 
CTpOHTenbCTBa H ,npyrHX MeponpHJITHH, CBJI· 
JaHHbiX c ,neJITen&HOCTbiO HHCTHTyTa, ac­
CHrHOBaHO 44500 ThlCJiq py6neii. 

4>ai<THqeci<He pacxo,nhl Ja 1981 ro.n 
COCTaBHnH 43057 ThlCJiq py6neii, HnH 96,8o/o 
no OTHOWeHHIO I< rO,D;OBbiM aCCHrHOBaHHJIM. 

T eM a THqeci<Hii nnaH HayqHo- Be cne.noaa­
TenbCI<HX pa60T B 1981 ro,ny B CMeTHOH 
CTOHMOCTH BbinOnHeH Ha 100,()o/o. 4>ai<THqe­
CI<He 3aTpaThl COCTaBHnH 28044 ThlC.py6neii, 
HnH 95,1 o/o. ,lJ;OCTHrHyTa 3I<OHOMHJI 1456 ThlC. 
py6neii. 

Pacnpe.neneHHe no paJ,nenaM 6IO,n)KeTa 
noi<aJaHo B Ta6nHu:e: 

fo~OBbie 

aCCHrHOBaHH.H 
I Tb!C • py6 • I 

6483 

cl>aKTH'leCKOe 
BbinOnHeHHe 
I TblC. py6. I 

6416 

B % 
K nnaHy 

99,0 

II. Pacxo~hi Ha HaytiHO-Hccne~oaaTenbcKyro 
~e.HTenbHOCTb 23017 21628 94,0 

III. KanHTanbHbie ano~eHHH Ha CTpoH­
TenbCTBO Hay'lHO-HCCne,!l;OBaTenbCKHX 
H ~pyrHX o6~eKTOB 

HToro: 

126 

15000 

44500 

15013 100, 1 

43057 96,8 



KAIIHT AJihHOE CTPOHTEJihCTBO 

3aTpaT~ Ha KaiTHTaJI&HOe CTpOHTeJI&CT­
BO uayquo-uccne~oBaTen&cKHX H ~pyrux 

06'heKTOB B 1981 ro~y nJiaHHpOBaJIHCh B CYM-

CTpYKTypa KanHTaJibHoro 
CTpOHTeJibCTBa 

Bcero KanHTaJibHbiX BJIO)KeHHH 

B TOM '!HCJie: 

I. CTpOHTeJibHo-MOHTa)KHbie 
pa6oTbi 

2. 06opyp;oBaHHe H HHBeHTapb 

3. Ilpotme KanHTaJibHbie pa6oTbi H 
SaTpaTbl IB T, tt. npOeKTHO-
H3hlCKaTeJibCKHe pa60Thll 

BBo,n; B ,n;eH:cTBHe OCHOBHbiX Cpep;CTB 
lfboHp;OBI 

IIPOH3BO~CTBEHHAR 

~ERTEJihHOCTh 

B cocTaBe OHRH uaxo~JITCJI npoH3BO.l(­
cTBeHH~e. BCllOMOraTeJI&H~e H 06CJIY)KHBa­
IOUUfe no,IJ;pa3,IJ;eneHHJI. 

IlOKaSaTeJIH 

I. 06'beM rOTOBOH npO,IJ;YKUHH, BblllOJIHeHHbiX 
pa6oT H oKasaHHbiX ycnyr B TbJC,py6. 

2. PesyJibTa Tbi rPHHaHCOBo-xosnH:cTBeHHOH 
p;eHTeJibHOCTH lnpH6bJJibl B TbiC, py6, 

3. 3aTpaTbl Ha O,IJ;HH py6Jib rOTOBOH npo-

,IJ;YKUHH, BblllOJIHeHHbiX pa60T H OKaSaHHbiX 
yCJiyr IB KoneH:Kaxl 

4. ~CJieHHOCTb pa60TaiD~X 

Me 150 00 T~cJiq py6neii. B~nonueuue ro­
~oBoro nnaua no pa3~enaM KanuTan&uoro 
CTpOHTeJI&CTBa OTpa)l(eHO B Ta6JIHUe: 

fop;OBOH cl>aKTHtteCKOe % BblllOJI-
nnaH BblllOJIHeHHe HeHHH 
ITbiC. p y 6. I ITbiC. py6. I 

15000 15013 100, I 

4374 3960 90,5 

9883 10245 103,7 

743 808 108,7 

16567 19311 116,6 

~eJITeJI&HOCTh 3THX llO,D;pa3,IJ;eJieHHH 3a 
1981 ro~ xapaKTepH3yeTCJI OCHOBH~MH no­
Ka3aT eJIJIMH, llpHBe~eHHhiMH B Ta6JIHUe: 

fop;OBOH «l>aKTH'!9CKOe % BblllOJI-
nnaH BblllOJIHeHHe HeHHH 

10691 11118 104,6 

253 696 

0-97,6 0-93,7 

1910 1826 

127 


