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BBE,LlEHHE 

1980 ron SIBHJICSI nJISI HHTepHaUHOHaJib 

HOrO KOJIJieKTHBa 06benHHeHHOrO HHCTHTY ~ 

Ta srnepHbiX HCCJienoBaHHH JaBepWaiOll(HM 

ronoM nSITHJieTKH 1976-1980 rr. YcnewHO 

BbinOJIHeH nJiaH Hay'fHO-HCCJienoBaTeJibCKHX 

pa6oT H Me)l(nyHaponHoro coTpy nHH'feCTBa , 

noJiy'feHW HOBWe Ba)I(Hhle pe3yJibTaTW B 

06JiaCTH ljlHJHKH BbiCOKHX, cpenHHX H HH3KHX 

3HeprHH, B COJnaHHH HOBbiX 6aJOBbiX H 

3KCnepHMeHTaJibHWX ycTaHOBOK. 3Ha'fH

TeJibHbiM ycnexoM MHHyBwero rona SIBHJIOCb 

npoBeneHHe 3HepreTH'fecKoro nycKa HM 

nyJibCHoro peaKTopa HI>P-2. PeaKTop Bbi

BeneH Ha nepByiO CTyneHb MOU(HOCTH H HC

nbiTaH B HMnynbCHOM pe)I(HMe c HaTpHeBbiM 

OXJia)l(neHHeM. llpH 'laC TOTe 5 fu noCTHrH y 

Ta HMny JibCHasr MOll(HOCTb 120 M BT, 'I T O 

y)l(e npe8b1WaeT MOll(HOCTb JIY"'WHX CTaUHO

HapHbiX HCCJienoBaTeJibCKHX peaKTOpOB. 

TeopeTHKaMH HHCTHTyTa JaBepwe H 

Ba)I(HbiH 3Tan pa60Tbl no COJnaHHIO JaMKH y 

TOH TeOpHH nOJISI C ljlyHnaMeHTaJibHOH 

nJIHHOH. Y CTaHOBJieHbl HOBbie MaCWTa6Hbie 

CBOHCTBa HHKJII03HBHbiX npouecCOB C 60Jib 

WHMH nepena"'aMH HMny Jibe a. OnpeneneHbi 

rpaHHUbl npHMeHHMOCTH TeOpHH B03Myll(e 

HHH B KBaHTOBOH xpOMOnHHaMHKe. ,[{aJib 

Heitwee pa3BHTHe noJiy"'HJIH MeTOnbi aHaJIH

TH"teCKHX Bbi"'HCJieHHH Ha 3BM, TeopeTH\f e 

CKHe uccnenoBaHHSI npo6neMbl cymectBo 

BaHHSI OCUHJIJISIUHH HeHTpHHO. Pa3pa6oTa H 

HOBbiH nonxon K cyneprpaBHTaUHH. 

Ha ocHoBe KBaJH"'aCTH"'Ho-ljloHOHHOH 

MOneJIH srnpa BblnOJIHeHbl HCCJienoBaHHSI OC

HOBHbiX COCTOSIHHH cljlepH"'eCKHX H neljlopMH

poBaHHbiX srnep, a TaK)I(e ruraHTCKHX MYJib 

THnOJibHbiX pe30HaHCOB. ,[{JISI rHraHTCKHX 

nHDOJibHOrO H KBanpynOJibHOrope30HaHC OB 

B 6biCTpOBpall(aiOll(HXCSI srnpax OOKaJaHO, 'IT O 

BpameHHe CHJibHO BJIHSieT Ha xapaKTepHCT H 

KH peJoHaHcoB. B TeopHH srnepHbiX peaKUHH 

npenJIO)I(eH MHKpOCKOnH"'eCKHH nonxon K 

OnHCaHHIO MexaHHJMa rny60KOHeynpyrHX 

CTOJIKHOBeHHH TSI)I(eJibiX HOHOB. llpoBene H 

UHKJI HCCJienoBaHHH no MeJOH-SinepHbi M 
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npoueccaM. HccnenoBaHa BOJMO)I(HOCTb 

ljlaJOBOrO nepexona srnep B COCTOSIHHe nHOH

HOrO KOHneHCaTa H KBapKOBYIO ljlaJy. PaJ

BHTa TeOpHSI nHHaMHKH peweTKH npH CTpyK

TypHbiX ljlaJOBbiX nepexonax B cerHeTo-

3JieKTpHKax, MarHeTHKaX, CBepxnpOBOn

HHKaX. 

B 3KcnepHMeHTax Ha CHHxpoljlaJoTpoHe 

noJiy"'eHbl HOBble 3KCnepHMeHTaJibHbie naH

Hbie o KYMY JISITHBHOM o6paJoBaHHH 'faCTHU 

B CTOJIKHOBeHHSIX peJISIT,HBHCTCKHX srnep, 

nonTBep)l(naiOmue runoTe 3 y KYMY JISITHBHoro 

srnepHOrO 31jlljleKTa. llOKaJaHO, \fTO HJy\feHHe 

KYMYJISITHBHoro 31jlljleKTa SIBJisreTcsr rnaBHbiM 

HCTO"'HHKOM HHijlOpMaUHH 0 pacnpeneJieHHH 

KBapKOB B srnpax. lloJiy"'eHbl nonpo6Hble 

naHHble 0 xapaKTepHCTHKaX srnpo-srnepHOrO 

BJaHMoneHCTBHSI H CBeneHHSI 0 ero MeXa

HHJMe. llpoBeneHbl HCCJienoBaHHSI MYJibTH

KBapKOBbiX COCTOSIHHH H KOppeJISIUHH B npo

ueccax MHO)I(eCTBeHHoro o6pa3oBaHHSI 'fa

CTHU. 

Ha ny'fKe cepnyxoBcKoro ycKopHTensr 

C noMOll(biO ycTaHOBKH I>HC-2 noJiy"'eHbl 

yKaJaHHSI Ha Cyll(eCTBOBaHHe HOBWX YJKHX 

peJoHaHCOB c MaccaMH 1950 H 2260 M3B. 

llonpo6HO npoaHaJIH3HpOBaHbl npoueCCbl 

MHO)I(eCTBeHHOrO o6pa30BaHHSI 06W"'HWX 

H cTpaHHbiX 'faCTHU B PP-BJaHMoneitcT

BHslx npH HMnyJibCe 23 f3Bjc. Ha OCHOBe 

peJyJibTaTOB, noJiy"'eHHbiX C ycTaHOBKH 

MHC, noKaJaH peJoHaHCHbiH xapaKTep 

A3 -cHcTeMbi, onpeneneHbi JaBHCHMOCTH 

Ce\feHHSI KOrepeHTHOfO po)l(neHHSI Tpex nHO

HOB OT a TOMHOrO Bee a srnpa-MHWeHH. Ha 

ycTaHOBKe PHCK nponoJI)I(aJIOCb HJy"teHHe 

naHHbiX o npoueccax MHO)I(eCTBeHHoro po)l(

neHHSI Ha srnpax OT Bonopona no CBHHUa 

anpoHaMH C HMnyJibCOM 40 f3Bjc. lloJiy

"'eHbl nepBbie CBeneHHSI 0 CnHHOBbiX 31jlljleK

TaX B 06MeHHOM rrp -pacCeSIHHH npH 3Hep

rHSIX CBbiWe 20 f 3B. 

B COBMeCTHOM MIOOHHOM 3KCnepHMeHTe 

Ha 400-f3B ycKopHTeJie UEPHa nony"'eHa 

o6wHpHaSI HH¢opMauusr o npoueccax 



rny60KOHeynpyroro BJaHMO~eHCTBH~ M~O
HOB BbiCOKOH 3HeprHH Ha ~~pe yrnepo~a. 
llony\feHbi Ba)I(Hbie $HJH\feCKHe ~aHHbie 0 
xapaKTepe nose~eHH~ CTPYKTYPHbiX ¢YHKI..IHH 
H MaCWTa6Hb1X CBOHCTBaX npoQeCCOB. 

C nOMOWb~ $OT03MY nbCHH, o6ny"feHHbiX 
s HeHTPHHHbiX H npoTOHHbiX ny"'Kax H<I>B3 
( Cepnyxos ) H <I>HAJI (JiaTaBH~ ), uccne
~osaHo o6paJosaHHe o\faposaHHhlX \faCTHI..I 
H cynep~~ep. · J1~eHTH$HI..IHPOBaH pacna~ 
o"'aposaHHoro F -MeJoHa Ha 4 nuoHa. 3ape
rHcTpHposaH BOJMO)I(HbiH cny\faH o6pa30Ba
HH~ H pacna~a cynep~~pa. 

B onbiTax no noHcKy ~~pa 7H H cynep
nnoTHbiX ~~ep ycTaHosneHbi sepxHHe rpaHH
I..Ibi BbiXO~a. 3asepweH I..IHKn HCCne~oBaHHH 

OpHeHTHpOBaHHbiX pa~HOaKTHBHbiX ~~ep H 
nony\feHhl HOBhle CBe~eHH~ 06 HX CTpyK
Type. 3KcnepHMeHTbi C non~pHJOBaHHbiMH 
M~OHaMH ~anH HOBbie CBe~eHH~ 0 CBOHCTBaX 
MeTannos s csepxnposo~~meu H HopManbHOH 
¢aJax, o paJnH"'HbiX ¢aJOBbiX nepexo~ax. 

Ha ycKopuTene Y -400 npose~eH I..IHKn 
3KCnepHMeHTOB no CHHTeJy H HJy\feHH~ HJO
TOnOB Kyp\faTOBH~ H 6onee T~)l(enhlX 3ne
MeHTOB, no HJy\feHH~ xapaKTepHCTHK CnOH
TaHHOrO ~eneHH~ KOpOTKO)I(HBYWHX ~~ep 

C Z > 100. llpo~On)l(anHCb nOHCKH ~~ep 

CBepxT~)I(enhlX 3neMeHTOB B KOCMH\feCKHX 
ny\faX no TpeKaM B OnHBHHaX HJ MeTeOpH
TOB. 06Hapy)l(eHO ~Ba TpeKa, KOTOpbie HH
TepnpeTHpy~TC~ KaK cne~bi ~~ep c Z~l10. 
llpose~eH I..IHKn HCCne~oBaHHH HOBOrO npo
uecca - 3MHCCHH BbiCOK03HeprH\fHbiX Jap~
)l(eHHbiX \faCTHI..I npH CTOnKHOBeHHH T~)l(enbiX 
HOHOB C ~~paMH, npHBO~~ll.lero K o6pa30Ba
HH~ XOnO~HhlX ~~ep C BhlCOKHM yrnOBhlM 
MOMeHTOM. 

Ha peaKTope H.liP-30 npo~on)l(anocb 
HJy\feHHe ManoHyKnOHHbiX CHCTeM. llpose
~eHO HCCne~OBaHHe BJaHMO~eHCTBH~ HeHT
pOHOB npoMe)l(yTO\fHbiX 3HeprHH C renH
eM-3. BnepBbie HJMepeHbi nonHoe ce\feHHe 
H ce\feHHe pacce~HH~ s HHTepsane 3HeprHH 
1-200 K3B. HJMepeHbi yrnoBbie pacnpe~e
neHH~ pacce~HHbiX HeHTpOHOB B KHn03neKT
pOHBOnbTHOH o6naCTH C Qenb~ 06Hapy)l(eHH~ 
BnH~HH~ O~HOnHOHHOrO 06MeHa Ha BapHai..IHH 
aMnnHTy~ p-pacce~HH~ y coce~HHX He
\feTHO-\feTHbiX H "feTHO-\feTHbiX ~~ep. B 
3KCnepHMeHTaX C y nbTpaxonO~HbiMH HeHT
pOHaMH JaperHCTpHpOBaH nOTOK HarpeThlX 
YXH HJ ~~epHOH nosywKH, KOTOpbiH JaBHCHT 
OT TeMnepaTypbi nosywKH. llony\feHbi nep-

Bbi e 3KCnepHMeHTanbHble ~aHHbie o6 anb¢a
pacna~e HeHTpOHHbiX pe JOHaHCOB cene
Ha - 77. B uccne~osaHH~x no $HJHKe KOH~eH
cu posaHHbiX cpe~ MeTo~oM Heynpyroro 
pa cce~HH~ HeHTpOHOB onpe~eneHhl napa
MeTpbi KpHcTannu\fecKoro non~ s Tpex 
flHTepMeTannu\fecKHx coe~HHeHH~x. MeTo
~oM Manoyrnosoro pacce~HH~ HeHTpoHOB 
nony"feHbi np~Mble 3KcnepHMeHTanbHbie 
~aHHbie 0 rH~paTai..IHH HOHOB nonHMeTaKpH
nO BOH .KHCnOTbl. 

Jionbwou o6beM pa6oT swnonHeH no 
CO J ~aHH~ H COBepweHCTBOBaHH~ 6aJOBbiX 
H 3KcnepuMeHTanbHbiX ycTaHOBOK HHCTHTy
Ta , paJBHTH~ QeHTpanbHOrO Bhl\fHCnHTenb
HO r O ueHTpa OH.sJ.H H HJMepHTenbHO-Bbi
\fH CnHTenbHhlX QeHTpOB na6opaTOpHH. 3a
se pweHO 3KCnepHMeHTanbHOe 060CHOBaHHe 
BO JMO)I(HOCTH COJ~aHH~ HOBOrO THna yCKO
pHTen~ T~)l(enhlX HOHOB - KOnneKTHBHOrO. 
nHHeHHOrO yCKOpHTen~ C 3$$eKTHBHOCTb~ 
yC KOpeHH~, npeBbiWa~ll.leH 3$$eKTHBHOCTb 
cyweCTBY~lliHX nHHeHHbiX CHCTeM. llpose
~e H p~~ Ba)I(HbiX HCCne~OBaHHH B o6JiaCTH 
yc KopHTenbHOH TeXHHKH. BwnonHeH KOMn
ne Kc pa60T no peKOHCTPYKI..IHH CHHXPOI..IHK
noTpOHa B CHnbHOTO\fHbiH $aJOTpOH. ,[lanb
HeHwee paJBHTHe noJiy"'Hn CHHXpo!lJaJOTpOH, 
B0 3pOCnH HHTeHCHBHOCTH HMe~ll.IHXC~ ny\f
KO B, COJ~aHbi HOBbie ny"'KH 3H If 3He. Ha 
I..IH KnoTpoHe Y -400 ocymecTsneH BbiBO~ 
ny "'Ka B ~BYX HanpasneHH~X H COJ~aHbi ~Ba 
KaHana, Ha KOTOpbiX Ha"faTbi 3KCnepHMeHTbl. 

llpose~eHw npoeKTHhle H uccne~osa
Te nbCKHe pa6oTbi no KpHoreHHOMY o6ecne
\fe HH~ yCKOpHTenbHO-HaKOnHTenbHOrO 
KoMnneKca. CoJ~aH npoeKT no paJpa6oTKe 
nonHOMaCWTa6HOH CTaHQHH nepeCTpOHKH 
"faCTOTbi MOll.IHOCTb~ 200 KB, ycnewHo 
npose~eH JanycK nepsou o\fepe~H cTaHI..IHH. 

B 1980 ro~y ycnewHo npo~on)l(ano paJ
BflBaTbC~ Me)l(~yHapo~Hoe coTpy~HH"feCTso 

C Hay\fHbiMH QeHTpaMH CTpaH-y\faCTHHI..I H 
Hay \fHbiMH opraHHJaQH~MH ~pyrHX CTpaH. 
CoTpy~HHKH 06be~HHeHHoro HHCTHTyTa 
npHHHManH y\faCTHe B pa6oTe MHOrHX Me)l(
~y Hapo~HbiX H HaQHOHanbHbiX KOH$epeHI..IHH, 
CHMnOJHYMOB, COBell.laHHH. llpe~cTaBH

TenbHbie ~ener~I..IHH OH.sJ.H 6binH Hanpasne
Hbi Ha TaKHe KpynHeHWHe Hay\fHbie !lJopyMbi 
1980 ro~a. KaK Me)l(~yHapo~Ha~ KOH$epeH-
1..1H ~ no $HJHKe ~~pa B JiepKnH, Me)l(~yHa-
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29 oKTR6pR 1980 ro~a ocy

mecTaneH 3HepreTH~ecKHH 

nycK HEP-2 - caMoro Mom

Horo B MHpe HMUYflbCHOrO 

peaKTopa nepHo~H~ecKoro 

~eHCTBHR Ha 6biCTpblX HeHT

poHaX. Y~eHbie QJ1jj_J1 nony

~HnH B03MO~HOCTb npOBO

~HTb HOBble (jlHJH~eCKHe HC

cne~OBaHHR a TOMHOrO R~pa, 

KOH~eHCHpOBaHHblX cpe~ H 

3neMeHTapHblX ~aCTHU. 





l: 

POBHa~ KOH~epeHUH~ no ~H3HKe BhlCOKHX 
3Hepruu B M3BHCOHe, Me:lKayuapoaua~ 
KOH~epeHUH~ no yCKOpHTeB~M BhlCOKHX 
3Hepruu B )l(euese. 

HucTHTYT ~BHBC~ opraHHJaTopoM ue 
noro p~aa 60BbWHX Hay'IHbiX KOH~epeHUHH 
H WKOB , Hay'IHO-opraHHJaUHOHHbiX H pa -
60'IHX cosewauuu. 

... 
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Y cnex Hay'IHOH H npOH3BOBCTBeHHOH 
nporpaMMbi OHSIH o6ycnosneu orpoMHbiM 
TBOp'leCKHM BKBaBOM, KOTOpbiH BHeCBH y'le
Hble H HH:lKeuepbi OHSIH B TecHoM coapy
:lKeCTBe c pa60'IHMH H cny:lKawHMH na6opa
TOpHH, npOH3BOllCTBeHHbiX nonpaJlleBeHHH, 
ynpasneHH~ H npyrux KonneKTHBOB Hu
CTHTyTa. 

-~~~ 
H. I>oromo6os 
~HpeKTOp 06bellHHeHHOfO HHCTHTyTa 
~nepHbiX uccnenosaHHH 



PYKOBOJJ.HlllME 
M KOHCY nb TATMBHbiE 
OPrAHbl OMHM 



-

~ESITEJihHOCTb PYKOBO~SIIQHX 
H KOHCYJihTATHBHhiX OPrAHOB 

XLVII ceccHjj Y"'eHoro cooeTa 06beJlH
HeHHoro HHCTHTyTa jjJlepHbiX HCCJieJlOBaHHH 
COCTOjjJiaCb 8-12 jjHBapjj 1980 ro)la. liJieHbl 
Y"'eHoro cooeTa JacnywaJIH JlOKJiaJl o ow 
noJIHeHHH peweHHH XLV H XLVI ceccHH 
Y"'eHoro cooeTa, OT"'eTbi o Hay"'HO-Hccne 
JlOBaTeJibCKOH JlejjTeJibHOCTH Jia6opaTOpHH 
B 1979 rOJlY, HHt!JopMaUHIO 0 perneHHjjX Ce K
UHH Y"'eHoro cooeTa OHSIH no TeopeTH"'e 
CKOH tlJHJHKe, tlJHJHKe BbiCOKHX H HHJKHX 
3HeprHH, OT"'eTbi o Me)I(JlyHapoJlHOM coTpy Jl 
HH"'eCTBe H CBj!JjjX OHSIH B 1979 ro)ly H 
nnaHax Ha 1980 roJl, o KaJlpax cneuHaJIHCTOB 
HJ CTpaH-y"'aCTHHU. 

Y"'eHt>IH coseT OJlo6pHJI Hay"'HO-Hccne 
JlOBaTeJibCKYIO )lejjTeJibHOCTb Jia6opaTOpHH 
HHCTHTyTa B 1979 rOJlY H YTBepJlHJI npo6 -
JieMHO-TeMaTH"'eCKHH nJiaH Hay"'HO-HCCJie 
JlOBaTeJibCKHX pa60T H Me)l()lyHapOJlHOr O 

coTpy JlHH"'eCTBa OHSIH Ha 1980 roJl. CoseT 
onpeJleJIHJI rnaoHwe JaJla"'H HHCTHTyTa Ha 
3TOT roJl, B "'HCJie KoTopbiX: 

- npoBe)leHHe npoeKTHbiX H HCCJie)lOBa 
TeJibCKHX pa60T no YCKOpHTeJibHOMy KOM n 
JieKcy Tjj)l(eJibiX HOHOB; 

- MOHTa)l( o6opy JlOBaHHjj OT )le JlbHbiX CH
CTeM ycTaHOBKH "(J)" H HX no)lrOTOBKa K 

tlJHJH"'eCKOMy nycKy; 
- 3HepreTH"'eCKHH nycK peaKTO pa 

Hl>P-2 H BbinOJIHeHHe pa60T B COOTBeTCTBHH 
c nporpaMMOH 3HepreTH"'ecKoro nycKa 
HI>P-2; 

- pa60Tbl no COJ)laHHIO TpaKTOB ny"'KOB 
JlJljj pa60Tbl Ha yCKOpHTeJie Y -400; 

- COJ)laHHe npoeKTa KOJIJieKTHBHOrO y c 
KOpHTeJijj - HH)I(eKTOpa JlJljj YCKOpHTeJibHOr O 
KOMnJieKCa Tjj)l(eJibiX HOHOB. 

Ha ceccHH 6biJI JacnywaH JlOKJiaJl o c o 
CTOj!HHH JleJI no coJJlaHHIO YHK H YKT H 
H nepcneKTHBax pa6oT no coopy)l(eHHIO 3THX 
YCTaHOBOK B njjTHJieTHH 1981-1985 rO)lOB. 

CeccHjj Y"'eHoro cooeTa OJlo6pH Jia 
npoeKT "fljjTHJieTHero nnaHa paJBHTHji 
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OHSIH Ha 1981-1985 rr."HOTMeTHJia,"'TO 
B npoeKTe npaBHJlbHO OTpa)l(eHW OCHOBHWe 
HanpaoneHHjj Hay"'HOH Jlej!TeJibHOCTH HHCTH
TyTa H npeJlJIO)I(eHHoe B npoeKTe pacnpeJle
JieHHe cpeJlCTB no HanpaBJieHHjjM jj8JijjeTCjj 
OnTHMaJibHbiM. 

CocTOjjJIHCb Bbi6opbi Ha JlOJI)I(HOCTH JlH
peKTopoo H JaMeCTHTeJieH JlHpeKTOpOB Jia-
6opaTOpHH HHCTHTyTa. 

KoMHTeT lloJIHOMO"'HbiX llpeJlCTaBHTe
JieH npaBHTeJibCTB cTpaH-y"'aCTHHU OHSIH 
Ha cooemaHHH 25-26 MapTa 1980 ro)la 
0Jl06pHJI pa6oTy HHCTHTyTa no BbinOJIHeHHIO 
nJiaHa Hay"'HO-HCCJie)lOBaTeJibCKHX pa60T H 
Me )I(JlYHa POJlHOro coTpy JlHH"'e CTBa B 19 79 
rOJlY H peweHHjj XLVI H XLVII ceccHH 
Y"'eHoro cooeTa OHSIH no peJyJibTaTaM 
Hay"'HbiX HCCJie)lOBaHHH Jia6opaTOpHH, a 
TaK)I(e yToepJlHJI nJiaH Hay"'HO-HCCJieJloBa
TeJibCKHX pa6oT H Me)I(JlyHapOJlHoro coTpy Jl
HH"'eCTBa H.a 1980 roJl, npHHj!TbiH XLVII cec
cHeH Y"'eHoro cooeTa. 

KoMHTeT lloJIHOMO"'HbiX llpeJlCTaBHTe
JieH yToepJlHJI npeJlcTaBJieHHWH JlHpeKuHeH 
HHCTHTyTa OT"'eT 06 HCnOJIHeHHH 610Jl)l(eTa 
Ja "1978 roJl H npoToKOJI WHHaHcoooro Ko
MHTeTa 06be)lHHeHHOrO HHCTHTyTa jjJlepHbiX 
HCCJie)lOBaHHH OT 13-14 HOjj6pjj 1979 ro)la, 
npHHjjJI K CBe)leHHIO C0061UeHHe JlHpeKUHH 
OHSIH o6 HcnoJIHeHHH 610Jl)l(eTa HHCTHTyTa 
Ja 1979 roJl H yToepJlHJI 610Jl)l(eT OHSIH H 
nJiaH KanHTaJibHOrO CTpOHTeJibCTBa Ha 
1980 roJl. 

3acnywao JlOKJiaJl JlHpeKTopa 06beJlH
HeHHoro HHCTHTyTa jj)lepHWX HCCJie)lOBaHHH 
aKaJleMHKa H.H.I>oroJI106ooa "0 npoeKTe 
njjTHJieTHero nJiaHa paJBHTHjj 06be)lHHeHHO
ro HHCTHTyTa jjJlepHWX HCCJie)lOBaHHH Ha 
1981-1985 rr.", KoMHTeT lloJIHOMO"'HbiX 
flpe)lCTaBHTeJieH YTBep)lHJI njjTHJieTHHH nJiaH 
paJBHTHjj OHSIH Ha 1981-1985rr.HOJlo6pHJI 



npe~sapHTenbHOe pacnpe~eneHHeKanHTano

sno)l(eHHH no HanpasneHH51M ~e51TenbHOCTH 

Ol1Sll1. 

XLVIII ceccH51 Y'feHoro coseTa (29-
30 Ma51 1980 ro~a) npHH5tna K cse~eHHJO 

npoeKT npo6neMHO-TeMaTH\feCKoro nnaHa 
Hay\fHO-HCCne~OSaTenbCKHX pa60T H Me)l(~y
HapO~HOrO coTpy~HH\feCTsa na6opaTopHi1 
011Sll1 Ha 1981 ro~ H o~o6pHna npoeKTbi 
nnaHOS npose~eHH51 OCHOSHbiX Hay\fHbiX CO
SelUaHHH 011Sll1 H KOMaH~HpOSaHH51 cneuHa
nHCTOS 011Sll1 Ha Me)l(~yHapO~Hbie H HaUHO
HanbHbie KOH¢epeHUHH, CHMnOJHYMbl, lllKO
nbi H cosemaHH51 s 1981 ro~y c y'feToM 
sHeceHHbiX ~ononHeHHH H HJMeHeHHH. Y'fe
HMH coseT o~o6pHn ~e51TenbHOCTb ceKUHH 
Y'feHoro coseTa no ¢HJHKe SbiCOKHX H HHJ
KHX 3HeprHH H HX KOMHTeTOS H npHH51n .fC 

CSe~eHHIO HH¢0pMaUHIO 0 XO~e pa60T no 
COOpy)l(eHHIO nyCKOSbiX 06beKTOS H ycTaHO
SOK 11HCTHTyTa. 

Y'feHbiH coseT nocTaHosHn npHseTcTso
saTb HHHUHaTHSY CTpaH-y\faCTHHU no npo
se~eHHIO J06Hnei1HbiX MeponpH51THH, nOCS51-
lUeHHbiX 25-neTHJO 011Sll1 - nepsoro Hay\fHO
ro UeHTpa COUHanHCTH\feCKHX CTpaH. 

Ha cecCHH c Hay'fHbiMH ~oKna~aMH Sbi
CTynHnH 'fneH-KoppecnoH~eHT AH CCCP 
A.M.£an~HH, ~OKTop ¢HJHKO-MaTeMaTH'fe
CKHX HayK 11.A.ronyTSHH, 'fneH-KOppecnOH
~eHT AH CCCP B.ll.,U)I(enenos, npo¢eccop 
11.B. llysHnO. 

CoseT yTsep~Hn pellleHHe )I(JOPH o npH
cy)l(~eHHH npeMHH 011Sll1 Ja ny'flllHe pa6oTbi, 
SblllOnHeHHbie S 1979 ro~y. 

XIII cecCH51 ceKUHH Y'feHoro coseTa 
011Sll1 no TeopeTH\feCKOH ¢H3HKe COCT05tnaCb 
11 51HsapS~ 1980 ro~a. llneHbi ceKUHH no~
senH HTOrH Hay'fHOH H Hay\fHO-opraHHJa
UHOHHOH ~e51TenbHOCTH Jla6opaTOpHH TeO
peTH\feCKOH ¢H3HKH Ja 1979 ro~ H 0~06pHnH 
nnaH Hay'fHO-HCCne~osaTenbCKOH pa60TM 
H Me)l(~yHapo~Horo coTpy~HH\feCTsa JlTct> 
Ha 1980 ro~. 

Ha ceccHH 6wnH JacnylllaHw OT\feTw o 
sbmonHeHHH pellleHHH XII ceccHH ceKUHH, 
06 y\faCTHH TeopeTHKOS 011Sll1 S Me)l(~yHa
pO~HMX KOH¢epeHUH51X, CHMnOJHyMaX, lllKO
nax, ceMHHapax H HaMe\feHbi Hay'fHo-opra
HHJaUHOHHbie MeponpHSITHSI Ha 1980 ro~. 

CeKUH51 Y'feHoro coseTa OTMeTHna cy
mecTseHHwe ~OCTH)I(eHH51 s pa3pa6oTKe 
aKTyanbHbiX npo6neM ¢H3HKH JneMeHTapHbiX 
\faCTHU, KSaHTOSOH TeOpHH nonS~, ¢H3HKH 
aTOMHOrO Sl~pa H TeOpHH KOH~eHCHpOSaHHbiX 
cpe~. 

CeKUH51 Y'feHoro coseTa no ¢HJHKe 
SbiCOKHX 3HeprHi1 s 1980 ro~y Jace~ana 
~sa )l( ~bi. Ha XXIX cecCHH ceKUHH, co
CTO S~ slllelic5t 9 51HsapS~ 1980 ro~a. 6binH 
Jacn ylllaHbl OT\feTbl 0 SblllOnHeHHH pellleHHH 
XXVIII ceccHH ceKUHH H o ~eS~TenbHOCTH 

cne uHanH3HpOSaHHbiX KOMHTeTOS, ~OKna~ 

o c oTpy ~HH\fecTse 011Sll1 c 11HCTHTYTOM 
¢HJ HKH SbiCOKHx 3HeprHi1 ( Cepnyxos) , ~o
Kna~ 0 COCTOSIHHH ~en no COSMeCTHOMY 
011 Sl i1- ... EPH MIOOHHOMY 3KCnepHMeHTY H 
nepcneKTHSaX ero pa3SHTHSI S n51THneTHH 
1981-1985 rr., OT\feT 0 COCT051HHH ~en no 
npoe KTY "HeiiTPHHHbiH ~eTeKTop". Oco6oe 
SHH MaHHe XXIX ceccHH 6bino y~eneHo pac
CMOTpeHHJO npe~nO)I(eHHH na6opaTOpHH S 
npoeKT n5tTHneTHero nnaHa paJSHTH51 11H
CTHTyTa S 1981-1985 rr. S o6naCTH ¢H3HKH 
SbiCOK"HX 3HeprHH, 3neMeHTapHbiX \faCTHU 
H MeTO~OS, o6ecne'fHBaJOll.IHX ee paJSHTHe. 

Ha XXX cecCHH ceKUHH (27 Ma51 1980 
ro~a ) 6hinH npe~cTasneHbi OT\feTbi o Sbi
nonHeHHH pellleHHH XXIX ceccHH ceKUHH, 
0 ~e S~TenbHOCTH cneuHanH3HpOsaHHbiX KO
MHTeTOS, a TaK)I(e 0 COCT051HHH o6pa60TKH 
¢HnbMOSOH HH¢0pMaUHH S Jla6opa TOpHH Sbl
\fHCnHTenbHOH TeXHHKH H a STOMa THJaUHH H 
nnaHax o6pa6oTKH Ha 1981 ro~. Ha ceccHH 
6binH JacnylllaHbi Hay'fHbie ~oKna~bl, npe~
CTasneHHMe 06be~HHeHHMM HHCTHTYTOM 
S~~e pHbiX Hccne~ooaHHH Ha XX Meic~yHa
po~H YJO KOH¢epeHUHIO no ¢H3HKe SbiCOKHX 
3He p rHi1 ( HJOnb 1980 r., M3~HCOH, ClllA 1' . 

CneuHanHJHposaHHbie KOMHTeTbi- Ko-
MHTeT no 3neKTpOHHbiM 3KCnepHMeHTaM, 
KaMepHbiH H Cl>OT03MY nbCHOHHbiH KOMHTeTbl 

paCCMOTpenH Ha CSOHX JaCe~aHH51X 

12- 15 ¢espan51 H 21-23 OKT516p51 OT\feTbl 
0 pa6oTaX, JaseplllHSillHXCSI B n51THneTHH 
1976 -1980 rr ., H npoeKTbi KpynHbiX 3Kcne
pHMeHTanbHbiX ycTaHOBOK 011Sll1, npe~Ha
JHa 'feHHbiX ~n51 HCCne~OBaHHH S o6naCTH 
¢H3HKH BbiCOKHX 3HeprHH B 1981-1985 rr. 
3KcnepTH3Y KOMHTeTOB npolllnH npoeKTM 
HCCne~osaHHH Ha CHHxpo¢aJOTpOHe 011Sll1, 
a TaK)I(e nporpaMMa Hccne~ooaHHH, ocy
mecTsnS~eMbiX 011Sll1 Ha ycKopHTene 11H
CTHTyTa ¢HJHKH BbiCOKHX 3HeprHi1 s Cepny
xose . P51~ paccMoTpeHHbiX npoeKTOS npe~
HaJHa'feH ~n51 npOBe~eHHSI 3KCnepHMeHTOB 
S o6naCTH penS~THBHCTCKOH 51~epHOH ¢H3HKH 
Ha npoeKTHpyeMOM yCKOpHTenbHOM KOMn
neKCe TSI)I(enbiX HOHOS H 3KCnepHMeHTOB Ha 
yCKOpHTenS~X ~pyrHX HCCne~osaTenbCKHX 

ueHTpOB, C KOTOpbiMH 011Sll1 OCyll.leCTBnS~eT 
Hay'fHOe COTpy~HH\feCTBO. 
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KoMHTeTaMH 6biJI paeeMoTpeH TaK:lKe 
nnaH pa3BHTH~ epeneTs o6pa6oTKH 3Kene
puMeHTaJibHO~ HH~OpMaUHH B 6JIH:liCa~we M 
n~THJieTHH. Bee npeneTasneHHhle na6opa
TOpH~MH npoeKTbl paeeMOTpeHbl H npoaHa
JlH3HpOBaHbl. Ha oeHose nposeneHHO~ epas
HHTeJibHO~ 3KenepTHO~ OUeHKH npoeKTOB H 
peKOMeHnaUH~ KOMHTeTOB Bbipa6oTaHbl 
npenno:lKeHH~ no o'lepenHoeTH eoJnaHH~ ye
TaHosoK no ronaM n~THJieTH~ B uen~x HaH -
6onee 3~~eKTHBHOrO HenOJib30BaHH~ 6a30-
BbiX yeTaHOBOK H peeypeOB. 

CeKUH~ Y'leHoro eoseTa OIUIH no 
~HJHKe HH3KHX 3Hepru~ B 1980 rony npose na 
esou o'!epenHbie eeeeuu: XXIX eeeeu10 -
10 ~Hsap~ 1980 rona u XXX eeeeu10 -
28 Ma~ 1980 rona. 4neHbi eeKUHH Jaenywanu 
noKnanhi o BbinOJIHeHHH peweHH~ XXVIII u 
XXIX eeeeu~. OT'IeTbi npeneenaTene ~ 

eneuHaJIH3HpOBaHHbiX KOMHTeTOB 0 ne~TeJib 

HOeTH H peweHH~x KOMHTeToB. Ha XXIX 
eeeeuu 6biiiH JaenywaHbi H o6ey:lKneHbi no 
Knanbi no npenno:lKeHH~M na6opaTopu~ s 
npoeKT n~THIIeTHero nnaHa pa3BHTH~ OH51H 
Ha 1981-1985 ronbi B 06JiaeTH ~H3HKH 

T~:lKeiibiX HOHOB, eTpyKTYPbi ~npa, He~TpoH 

Ho~ ~H3HKH H ~H3HKH KOHneHeHpOBaHHbiX 
epen. Ha 3TO~ :liCe eeeeuu 6biiiH H36paHbi 
HOBhle e<leTaBbi pa6o'IHX opraHoB eneuua 
IIH3HposaHHhlX KOMHTeTOB: KOMHTeTa no 
eTpyKType ~npa, KOMHTeTa no He~TpOHH O~ 

~H3HKe H KOMHTeTa no ~H3HKe T~:lKeiibi X 
HOHOB. 

Ha XXX eeeeuu 6biiiH JaenywaHbi Ha
Y'IHhle noKnanhl, npeneTasneHHhle 06benH-

12 

HeHHbiM HHeTHTYTOM ~nepHbiX HeenenosaHH~ 
Ha Me:lKnyHaponHyiO KOH~epeHUHIO no ~nep
Ho~ ~H3HKe ( I>epKIIH, ClllA ) , H Hay'IHbie 
noKJianbi fla6opaTOpHH He~TpOHHO~ ~H3HKH 
o Han6onee sa:lKHbiX peJyJibTaTax s ~yHna
MeHTaJibHhlX H npHKJianHhlX HeenenosaHH~X 
e noMOlllbiO He~TpOHOB. CeKUH~ nonsena 
HTOrH pa60Tbl Me:lKnyHaponHbiX KOH~epeHUH~ 
H eosemaHH~ no ~HJHKe HHJKHX 3Hepru~. 

B opraHH3aUHH H nposeneHHH KOTOpbiX npH
H~JIH y'!aeTHe eOTpynHHKH 06benHHeHHOrO 
HHeTHTyTa ~nepHhlX HeenenosaHH~ B 1980 
rony. 

CneuuanuJuposaHHhle KOMHTeThl npu 
eeKUHH Y'leHoro eoseTa no ~H3HKe HH3KHX 
3HeprH~ npOBOnHJIH eBOH O'lepenHble eeeeHH 
11-13 MapTa H 28-30 OKT~6p~ 1980 rona. 
KoMHTeTbi o6eynunu xon BbinOJIHeHH~ nnaHos 
Hay'IHbiX ueenenosaHH~, Me:lKnyHaponHoro 
eoTpynHH'!eeTBa H HOBble npenno:lKeHH~ Jia-
6opaTOpH~ B np06JieMHO-TeMaTH'IeeKH~ nJiaH 
Ha 1981 ron B o6naeTH ~H3HKH aTOMHOrO 
~npa H KOHneHeHpOBaHHbiX epen. 3Ha'IH
TeJibHOe BHHMaHHe KOMHTeTbl yneJIHJIH 3Ke
nepTH3e npoeKTOB 3KenepHMeHTaJibHhlX 
yeTaHOBOK, BKJIIO'IeHHbiX B n~THJieTHH~ 

nnaH pa3BHTH~ OH51H. 3a npowenwue nse 
eeeeHH B 1980 rony KOMHTeTbl paeeMOTpeJIH 
Bee npoeKThl 3KenepHMeHTaJibHhlX yeTaHO
BOK, npenJIO:lKeHHbie Jia6opaTOpH~MH, H Bbl
pa6oTaJIH eBOH peKOMeHnaUHH no O'lepenHO
eTH eoJnaHH~ H pa3BHTH~ s OHSIH KpynHbiX 
3KenepHMeHTaJibHhlX yeTaHOBOK B o6naeTH 
~H3HKH aTOMHOrO ~npa H KOHneHeHpOBaHHbiX 
epen. 
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Ha coucKaHue npeMHH 06beAHHeHHoro 
HHCTHTyTa ~AepHbiX HCCneAOBaHHH 3a 
1979 rOA 6billH BbiABHHYTbl ny"'UIHe Hay"'HO-
uccneAoBaTenbCKHe TeopeTH"'eCKHe H 

3KCnepHMeHTallbHbie, a TaK:lKe Hay"'HO-Me-· 
TOAH"'eCKHe H Hay"'HO-TeXHH"'eCKHe pa6o
Tbl, BbmonHeHHbie COTPYAHHKaMu 11HCTH
TyTa. 

PeweHHeM Y"'eHoro coBeTa OHSIH oT 
29-30 Ma~ 1980 roAa npucy:lKAeHbi cneAyJO
mue npeMuu: 

no HAYliHO-HCCJIE.[\OBATEJihCKHM 
TEOPETHliECKHM PA])OT AM 

nepBa~ npeMH~ 

"AHrapMOHH"'eCKHe 3~~eKThl H WHpHHhl 
ruraHTCKHX pe30HaHCOB". 

ABTOphl: A.H.BAOBHH, B.B.BopoHoB, 
LKbip"'eB, JI.A.ManoB, B.O.HecTepeHKO, 
B.r .ConoBbeB, li.CTo~HOB. 

):\Be BTOpbie npeMHH 
1. "06o6weHHOe KBaHTOBaHHe Ha OCHOBe 

anre6p JlH KnaCCH"'eCKHX rpynn H BHyTpeH
HHe CHMMeTpHH 3lleMeHTapHbiX "!aCTHI..I". 

ABTop: A.]).roBopKOB. 
2. "Pa3pa60TKa "'HClleHHbiX MeTOAOB pe

WeHH~ HenHHeHHbiX ypaBHeHHH H HX npuno
:lKeHHSI B ~H3HKe 3lleMeHTapHbiX "!aCTHI..I 
H Te OpHH SlAp a" . 

ABTOphl: E.n.~HAKOB, H.B.ny3hlHHH, 
E.X.XpncToB, HryeH MoHr, ]).H.XopoM
CKHH, P .M .SIManeeB. 

no HAYliHO-HCCJIE.[\OBATEJihCKHM 
3KCnEPHMEHT AJihHhiM PA])OTAM 

nepBaSI npeMH~ 

"0TKllOHeHHe 3ap~:lKeHHbiX "!aCTHI..I H30-
rHyTbiMH MOHOKpHCTannaMH". 

UPEMHH OH.siH 
3A 1979 rott 

A BTOphl: B.B.ABAen"'HKOB, B.M.rono
BaTJO K, 3.ry JHK, H.M.HBaH"'eHKo, P ,]).Ka
Abip oB, T .C.HnrMaHoB, B . .[\.P~6uoB, 
H.A T~nKHH, 3.H.QhiraHoB, M . .[\.llla~paHOB. 

,[\ Be BTOpbie npeMHH 
1. "l13y"'eHHe CBOHCTB S!Aep AeHTepu~ 

u renu~ B peaKun~x c MeAneHHbiMH HeuTpo
HaMu". 

A BTOpbi: B.n.An~uMeHKOB, C.]).])op3a
KOB , r.r.])yHaT~H. SI.Be:lK6HuKH, A.M.ro
BOpOB, O.H.OB"'HHHHKOB, ]).n.OcuneHKO, 
Jl.]) .nuKenbHep, 3.11.lllapanoB. 

2. "HccneAOBaHHe CBOHCTB KOpOTKO:lKH
BYWHX HYKllHAOB C UOMOWbiO MaCc-cenapa
TOpa "B llHHHIO" C CHHXpOI..IHKllOTpOHOM". 

A BTOphl: B.n.A~aHacheB, B.A.])hlcT-
poB , B.r.KannHHHKOB, SI.Kopl.1nuKH, 
K.A .MeJuneB, IO.H.HoBHKOB, A.noTeMna, 
3.Pypa:lK, Cl>.TapKaHH, IO.B.IOwKeBH"'. 

no H AYliHO-METO.[\HliECKHM 11 
HA Y liHO-TEXHHliECKHM PA])OTAM 

n epBaSI npeMH~ 

" l130XpOHHbiH I..IHKllOTpOH TSI:lKellbiX HO
HOB Y -400". 

A BTOphl: r.H.Cl>nepoB, IO.Q.OraHeC~H. 
A.A .rpnHbKo, r.r.rynb6eK~H, A.H.HBa
HeHKo, M.A.Jlu6epMaH, H.B.KonecoB, 
B.H .noKpOBCKHu, K.H.CeMHH, B.A.llyrpe
eB. 

,[\Be BTOpbie npeMHH 
1. "Pa3pa60TKa MeTOAa H3y"'eHH~ KOH

AeHCHpOBaHHOrO COCTOSIHH~ BeweCTBa C no
MOWbiO UOllO:lKHTellbHbiX MIOOHOB". 

ABTopbi: B.r .rpe6nHHHK, B.A.~yKoB, 

A.n.MaHbi"', B.C.PoraHoB. 
2. "TeopeTH"'eCKOe H 3KCnepHMeHTallb

HOe HCClleAOBaHHe HaKonneHHSI HOHOB H yc
KOpeHHSI HX B 3lleKTpH"'eCKOM none B KOll
neKTHBHOM ycKopuTene OHSIH". 
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ABTOpbi: r .B.,non6HJIOB, B.H.KaJal.fa, 
H.IO.KaJapHHOB, B.H.MupoHOB, 3.A. lle
peJibiiJTeifH, B.ll.CapaHueB, A.ll.CyM6aeB, 
C.H.TJOTIOHHHKOB, r .,n.lllupKOB, A.C.IUey
JIHH. 

llO HAY4HO-TEXHH4ECKHM 
llPHKDA,nHWM PAEOTAM 

llepBa.SI npeMH.SI 
"H30XpOHHbiH UHKJIOTpOH C r Jiy60KOH 

peryJIHpOBKOH 3HeprHH". 
ABTOphi: B .EeifiiJoBeu, A. T .BacuneHKO, 

A.A.rnaJoB, IO.H.,neHHCOB, B.ll.,nJKene
noB, B.ll.,nMHTpHeBCKHH, H.D.3annaTHH, 
B.B.KaJIHHH'"IeHKO, B.B.Konbra, 3.Tpeu6an. 

• 
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_nBe BTOpbie npeMHH ' 
1. "KoMnJieKC 3JieKTpOHHOH annapaTypbl 

JlJI.SI lj!HJHKH HH3KHX 3HeprHif". 
ABTOpbi: IO.K.AKHMOB, O.H.EJIHJapoB, 

r .ll.)l(yKOB, B.H.3aMpHH, C.H.Mep3JI.SIKOB, 
HryeH XaK Txu, B.r .Cy66oTHH, B.r .Tu
IIJHH, n.n. 4eJIHOKOB, B.,n.lllu6aeB. 

2. "MuKponpoueccopHbie cucTeMhi B 
cTaH)lapTe KAMAK - coJ)laHHe H npaKTH
'"IecKoe npHMeHeHHe B lj!HJH'"IeCKHX HCCJie
JlOBaHH.SIX". 

ABTOpbi: T.HeMeiiJ, n.PeTTeJib6yiiJ, 
X.Pann, B.M.CnenHeB, XoaHr Kao 3yHr, 
K.-n.r nacHeK, B.CIIaJibKeH6epr, K.llHIIJKa, 
B.llljlnyr6aifJib, 3.M.rneif6MaH . 



HAY~HO· 

MCCnEAOBATEnbCKME 
PA60Tbl, . 
BblnOnHEHHbiE 
n·A60PATOPMHMM 
M 06UlEMHCTMTYTCKMMM 
OT AEnAMM OMHM 
B 1980 rOAY 





CTPYKTYPA TEOPHH IlOJJSI 

IlocTpoeHa nocne~ooaTeJibHa~ KBaHTO

oa~ TeopH~ non~. co~ep:lKama~ !PYH~aMeH
TanbHY~ ~nHHy. BhlqHcneHhl ceqeHH~ npo-

+ - · + - + - + - 6 ueccoo e-e -.e-e , 11 - e ... 11 -:-e H rny o-

KOHeynpyroro pacce~HH~ M~OHOB H 3JleKT

pOHOB Ha a~poHax, a TaK:lKe nonHbie ceqeHH~ 

npoueccoo c HecoxpaHeHHeM nenTOHHoro 

'IHCJia, pa3peweH'Hbie B ~aHHOM no~xo~e. 

Y CTaHOBJieHbl HOBbie MaCWTa6Hbie 3aKO

HOMepHOCTH H C$OpMy JIHpOBaHbl "npaBHJia 

KBapKOBOrO C'leTa" ~Jl~ HHKJl~3HBHblX npo

l.leCCOB C 60JibWHMH nepe~aqaMH HMnyJibCOB. 

C llOMOil.lb~ aHaJIHTHqeCKHX BblqHCJieHHH 

Ha 3BM nonyqeHbi TpexneTneBbie peHopM

rpynnoBbie $yHKI.lHH KBaHTOBOH XpOMO~HHa

MHKH , qTo OTKpbiBaeT B03MO:lKHOCTb yqeTa· 

TpexneTJieBhlX BKJia~OB B $HJHqecKHe npo

UeCCbl a~pOHHbiX ( KBapK-KBapKOBblX H 

KBapK-rJI~OHHhlX ) BJaHMo~elfcTBHH. YcTa

HooneHo OTCYTCTBHe nepeHOpMHpOBKH 3ap~

~a B TpexneTneBoM npH6JIH:lKeHHH B SU(4) 
cynepCHMMeTpHqHOH KaJIH6pOBOqHOH MO

~eJIH. 

Onpe~eJieHhl rpaHHI.lhl npHMeHHMOCTH 

TeOpHH B03MYil.leHHH B KBaHTOBOH XpOMO

~HHaMHKe. 

B HenoKanbHOH MO~enH KBapKoB, 

npe~cTaon~~meu caMocornacooaHHY~ cxe

My peJIHTHBHCTCKOrO KBaHTOBOllOJieBoro 

MeWKa, C e~HHOH TOqKH 3peHHH OllHCaHa 

$H3HKa a~pOHOB HH3KHX 3HeprHH. 

IloJiy'leHhl 0611.1He peWeHHH HeJIHHeHHhlX 

ypaBHeHHH B reoMeTpHqecKoM no~xo~e K ' 

TeopHH penHTHBHCTCKOH CTPYHbi H nocTpoeH 

MaTeMaTH'IeCKHH annapaT ~JIH OllHCaHH~ 

3TOrO 06beKTa B HellJIOCKOM npOCTpaHCTBe

BpeMeHH. PaJBHTa KBaHTOBa~ TeopH~ o~Ho

MepHo-npoTH:lKeHHoro o6beKTa. 

Ilo aHanorHH c TeopHelf coepxTeKyqecTH 

EoroJI~6ooa nocTpoeHa KBaHTOBaH xpoMo

~HHaMHKa 6e 3 HH$paKpaCHblX paCXO~HMO

CTeH. A~pOHbl B TaKOH TeOpHH OnHCbiBa~TC~ 

KOrepeHTHblMH COCTO~HH~MH CBepxTeKyqelf 

rJI~OHHOH :lKH~KOCTH, $opMHpy~melf rn~OH

Hble MewKH ~n~ KBapKoB H MeJoHoB. BbiqHc

neH cneKTp a~poHOB H noKaJaHo, qTo "nyc

Tbie MeWKH" He Ha6JI~~aeMbl. 

)J,n~ CynepCHMMeTpHqHblX o6o6meHHbiX 

HeJIHHeHHblX CHrMa-MO~eneH ~OKa3aHO 

cymecTBOBaHHe 6ecKoHeqHoro qHcna 

HeJIOKaJibHblX COXpaH~~Il.IHXC~ TOKOB. 

)J,nH oonHooolf <ilYHKI.lHH nHoHa B KX)J, 

nonyqeHO KBa3HnOTeHUHaJibHOe ypaBHeHHe 

H BbiqHcJieH KBa3HllOTeHUHaJI B nepBOM no

p~~Ke TeOpHH B03MYil.leHHH. 

CB O HCTBA CHMMETPHH 

3JJE MEHT APHhiX liACTHU H HX 

B3AHMO)J,EHCTBHH 

B cxeMe napaKBaHTOBaHH~ noKaJaHo, 

qTo o6o6meHHe 06bJqHoro KBaHTOBaHH~ TO:lK

~eCT BeHHblX qaCTHI.l MO:lKeT 6biTb BblllOJIHeHO 

TOJl b KO Ha OCHOBe npe~nOJIO:lKeHH~ cymecT

BOBaHH~ y qaCTHI.l BHyTpeHHHX CTeneHeH 

CB060~bl . 

)],aHa $opMy JIHpOBKa MHHHMaJibHOrO reo

MeTp HqecKoro no~xo~a K cyneprpaBHTaUHH. 

Boe~eHbi HOpManbHa~ KanH6pooKa H noH~

THe aHaJIHTHqHOCTH no rpaCCMaHOBOH nepe

MeHHOH, ynpoma~mHe paccMoTpeHHe. Bbi

~one Hbi CBOHCTBa KOCMOJIOrHqeCKOrO qneHa 

B cyneprpaBHTal.lHH. 

a OCHOBe aHaJIH3a 3KCnepHMeHTaJibHbiX 

~aHHbi:i 06Cy:lK~eHO BJIH~HHe B03MO)I(HblX 

HOB biX KaHaJIOB pacna~a K -Me30HOB Ha 

BbiBO~ o HapyweHHH T -HHBapHaHTHOCTH. 

B3AHMO)J,EHCTBHE 

3JJ E MEHTAPHhiX liACTHU 

B noTeHuHanbHOH Mo~enH BJaHMO~elfcT

BH~ KBapKOB npe~JIO:lKeH HOBhlH UO~XO~ K 

Bhlq H CJieHH~ CTaTHqeCKHX xapaKTepHCTHK 

a~pOHOB MaCe, pa~HYCOB, MarHHTHhlX 

MOM e HTOB, pa~Hal.lHOHHblX nepexO~OB Me:lK~Y 
• 

KOMllOHeHT aMH CBepXTOHKOrO pacmenneHH~, 

K03 $ $HUHeHTOB 3JieKTpHqeCKOH llOJIHpH3ye

MOC T H . Mo~enb o6be~HHHeT pen~THBHCTCKoe 

OnH CaHHe ~BH:lKeHH~ COCTaBJI~~Il.IHX KBapKOB 

H y e T MHOroqaCTHqHbiX acneKTOB Ja~aqH. 

)J,ocTHrHyTo xopowee onHcaHHe Mace, 

MarHHTHblX MOMeHTOB 6apHOHOB H pa~Ha

l.lHO HHblX WHPHH K * ... Ky H ¢ ... T/Y pac

na~ B . 

Il pe~CKa3aHO HaJIHqHe pa~HaJibHbiX B03-

6y:lK~eHHH B MHOrOKBapKOBblX CHCTeMaX, 

Hanp HMep, rr' 0225 M3B ) MeJoHa . 

Il pe~JIO:lKeHa MO~eJib ~Jl~ 3HKOHaJibHOH 

$a3bl , yqHTbiBa~ma~ . 3$$eKTbl Me30HHOH 

wy6bi a~pOHa H ll03BOJIH~Il.laH npaBHJlbHO 

BOCllpOH3BeCTH llOBe~eHHe aMUJIHTY~bl pac

ce~HH~ npH BhlCOKHX 3HeprH~X B WHpOKOH 

o6na cTH nepe~aq HMnynbca. 

Hccne~oBaHa cTpyKTypa pa~HaUHOHHhlX 

H CTe neHHblX nonpaBOK K ceqeHH~M :lKeCTKHX 

npOI.leCCOB B KBaHTOBOH XpOMO~HHaMHKe H 

BbiqH cneHbi o~HoneTneBbie nonpaBKH K $opM

$aKT opy nHOHa H ceqeHH~ pO:lK~eHH~ MaCCHB

HbiX nenTOHHblX nap C 60JibWHM nonepeqHblM 

HMll YJibCOM. 

H a OCHOBe ~HcnepCHOHHbiX COOTHOWeHHH 

~n~ q,opM$aKTopa nHoHa nonyqeHa q,opMyna, 
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xopowo onHChiBaJOwa~ ace 3KcnepHM e H

TaJihHhie .[laHHhie no ero MO.UYJIJO H p -BOJI

HOBOH HJoaeKTOPHOH !l>aJe rrrr -pacce~HH ~. 

lloKaJaHo, ~To xopowee onHcaHHe 

CneKTpa T~)l(eJihiX •/J - H Y -Me30HOB JlO

CTHraeTC~ B KBa3HnOTeHUHaJibHOM nO.UXO.[le 

JloryHosa- TasxeJIH.UJe c JIHHeHHhiM Jan H

paJOWHM noTeHUHaJIOM. 

Hau.ueHhi TO~Hhie peweHH~ nony~eHHoro 

B KOBapHaHTHOH raMHJlhTOHOBOH tPOPMY JIH

pOBKe KBaHTOBOH TeOpHH nOJI~ peJI~THBH CT

CKOfO .usy x~aCTH~Horo ypasHeHH~ Ka.Uhi

wescKoro. 

To~Hhie peweHH~ peJI~THBHCTCKO fO 

JlBYX~aCTH~HOfO ypaBHeHH~ C XpOMOJlHHa M H

~eCKHM ~JlpOM B3aHMO.UeHCTBH~ HCnOJih 3 0-

BaHhl .un~ nocTpoeHH~ CTPYKTYPHhiX tPYHKUHH 

Me30HOB KaK JlJI~ CJiy~a~ CnHHOpHhiX KBa p

KOB, TaK H JlJI~ CJiy~a~ 6eccnHHOBhiX COCTa B

Jl~IOil(HX. 

Ha ocHose npH6JIH)I(eHHhiX MeTOilOB 

KOHTHHyaJihHOfO HHTerpHpOBaHH~ HCCJie.[lO

BaHa paBHOBeCHa~ TepMOilHHaMHKa nO JI SI

pOHHOH CHCTeMhi. Bse.ueHo onpeneneu He 

3tPtPeKTHBHOH MaCChi noJI~pOHa npH OTJIH~ HOH 

OT HYJISI TeMnepaType CHCTeMhl H HCCJie)lO

BaHa JaBHCHMOCTb cpe)lHeH 3HeprHH H 3¢

tPeKTHBHOH MaCChi nOJISipOHa OT TeMnepaT } phl 

CHCTeMhl. 

llposeneHHhiH s H~B3 3KcnepHM e HT 

nO)lTBep)lHJI C)leJiaHHOe B JlT~ Ha OCHOBe 

KHpaJibHOH MO)leJIH npe)lCKa3aHHe 0 TOM, 

~TO WHPHHa pacnana 7]-+ rr0 yy 6onee ~eM 

Ha TPH nop~nKa MeHbwe paHee HJBeCTHOH 

3KCnepHMeHTaJihHOH BeJIH~HHhl. 

C.uenaHo npe.ucKaJaHHe senH~HHhi n o

JISIPHJyeMoCTH nHOHa B KHpaJibHOH KBapKO BOH 

MO)leJIH. 

llpOBe)leHhl npeUH3HOHHhie Bhi~HCJie HHSI 

ypOBHeH 3HeprHH Me30MOJieKyJI C y~e TOM 

Hx pen~THBHCTCKou cTpyKTYPhi. 

Bw~HcneHa CKopoCTb opTo-napa nep e

xo.ua B Me 30MOJie KY Jie, ~TO no 3 BOJI~eT Ha 

nopSI)lOK nOBhlCHTb TO~HOCTb onpe)leJie HHSI 

KOHCTaHT CJia6oro B3aHMO)leHCTBHSI npH 

H3MepeHHH p. -3aXBaTa B BOilOPOJle. 

C nOMOil(biO KBa3HnOTeHUHaJibHOfO 

MeTO.[la B KBaHTOBOH TeopHH nOJISI pa3 BHT 

nO)lXOil, noJBOJISIIOil(HH HCCJie.UOBaTb npen

aCHMnTOTH~eCKHe 3tPtPeKTbi B npouecc ax 

BhlCOK03HepreTH~eCKOfO pacce~HHSI~aCTHU 

Ha 6oJibWHe yrnbi. llony~eHHbie OTKJIOHe HHSI 

OT TO~HOH aBTOMO)leJibHOCTH npH KOHe~HbiX 

3HeprHSIX nO)lTBep)l()leHhl B He)laBHHX 3 KC 

nepHMeHTaX B AproHHCKon HaUHOHaJibHOH 

na6opa TopHH ( CUJA) • 

llpoHJseneH pac~eT ce~eHHSI npouec ca 

nepe3apSIIlKH (P~-t-) 28 +d ... (d~-t-)28 + p, 
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KOTOpoe OKaJaJIOCb aHOMaJibHO 60JibWHM. 

~OKa3aHa 3KBHBaJieHTHOCTb HeHTpHHO 

~HpaKa H HeHTpHHO MauopaHa B OCUHJIJISI

UH~X HeHTpHHO. llOCTpOeHa HOBaSI "MHHH

MaJibHaSI" CXeMa CMeWHBaHH~ HeHTpHHO. 

llpellCKa3biBaeTCSI cymeCTBOBaHHe HOBOfO 

TSI)I(enoro nenToHa. 

rJ1YbOKOHEYllPYrOE 

PACCE5IHHE MIOOHOB 

H llOHCK HOBblX 4ACTHU 

HA CYllEPllPOTOHCHHXPOTPOHE 

~JISI 3KcnepHMeHTa NA-4 Bhi~HcneHbi 

pa)lHaUHOHHhle nonpaBKH K HHKJII03HBHOMY 

ce~eHHJO H P-He~eTHhiM aCHMMeTpH~M rny-

6oKoHeynpyroro pacce~HH~ MJOOHOB Ha 

HYKJIOHax. CoJ)laHa H npHMeHSieTCSI npH 

aHaJIHJe naHHhiX 3KcnepHMeHTa NA-4 npo

rpaMMa Bhi~HCJieHHSI xapaKTepHCTHK MHOfO

MIOOHHbiX C06hiTHH, HHilYUHpOBaHHhiX pO)I(

)leHHeM H pacna.uoM wapM-~acTHU. llposo

ilHJiacb o6pa6oTKa naHHhiX c noMOil(bJO npo

rpaMMhi y~eTa pa)lHaUHOHHhiX nonpaBOK. 

llpose.ueHo cpasHeHHe 3KcnepHMeH-

TaJibHbiX naHHbiX NA-.4 c BhiBonaMH KBaHTO

sou xpoMOilHHaMHKH, y~HTbiBaJOmHMH 3tPtPeK

Thl BhlCWHX nop~ilKOB no KOHCTaHTe CBSI3H 

H nonpaBKH Ha BbiCWHe TBHCTbl. 

CTPYKTYPAATOMHOr05I~PA 

~aJibHenwee paJBHTHe H o6ocHosaHHe 

nony~HJia KBa3H~aCTH~HO-tPOHOHHa~ MO)leJib 

Slllpa, COJilaHHa~ .UJISI onHcaHHSI CTPYKTypw 

cJIO)I(HhiX ~nep s wHpoKou o6nacTH 3HeprHH 

soJ6y)l(neHH~. HccnenosaHhi KoppenHUHH oc

HOBHbiX COCTO~HHH c!l>epH~eCKHX H ne!l>OpMH

P<?BaHHbiX ~nep, npoaHaJIHJHposaHo BJIHSIHHe 

y~eTa npHHUHna llayJIH Ha CBOHCTBa CJIO)I(HbiX 

Sllle p. 

B paMKax KBaJH~acTH~Ho-!l>oHOHHOH Mo

nenH pacc~HTaHa !l>parMeHTaUH~ rny6oKo

CBSI3aHHbiX )lblpO~HbiX COCTO~HHH B pSI)le 

He~eTHbiX CtPepH~eCKHX Sl)lep H noKa3aHa 

Ba)I(HaSI pOJib ilBYXtPOHOHHhlX KOHtPHrypaUHH, 

y~eT KOTOpblX Cyll(eCTBeHHO H3MeHSieT 3Hep

reTH~eCKYJO JaBHCHMOCTb !l>parMeHTaUHH. 

~JISI H30TOnOB OJIOBa pac~e~hl BOCnpOH3BO

il~T 06Hapy)l(eHHYJO 3KCnepHMeHTaJibHO Ja

BHCHMOCTb !l>parMeHTaUHH COCTOSIHH~ lg 
8

;
2
0T 

Maccosoro ~Hcna A . Pacc~HTaHHbie nn~ 

pH.ua c!l>epH~ecKHX ~nep HeHTPOHHhle s- H 

p -CHJIOBbie tPYHKUHH XOpOWO OnHCbiBaJOT 

3KCnepHMeHTaJihHhie .UaHHhie, B ~aCTHOCTH 



noaeneHHe HeHTpOHHbiX CHllOBbiX lPYHKUHH 

B MHHHMyMe H MaKCHMyMe, 'ITO He yL(aBanOCb 

cnenaTb B paMKax npyrux TeopeTH'IeCKAx 

nonxonoa. 
lllupoKoe npHMeHeHue nony'IHna KBa3H

'IaCTH\fHo-¢oHOHHa~ MOLlellb ~npa B TeOpHH 

ruraHTCKHX pe3oHaHCOB. Pacc'IHTaHw ce

\feHH~ B036Y)I(LleHH~ MarHHTHbiX rHraHTCKHX 

pe30HaHCOB npH pacce~HHH 3neKTpOHOB Ha 

c¢epH'IeCKHX ~npax H noKa3aHO, 'ITO H3BeCT
Hhle JKcnepuMeHTanbHhle naHHwe He npo

THBope'laT BbiBOLlY 0 3aMeTHOH CHneMl -pe-

30HaHCa, noKanH30BaHHOH B paHee npencKa-
3aHHOH JHepreTH\feCKOH o6nacTH. Hccne

noaaHo JaTyxaHHe ruraHTCKHX JneKTpH'Ie

CKHX pe 30HaHCOB no LlBYXlPOHOHHbiM COCTO~

HH~M B ne<tJopMHpOBaHHbiX ~npax ,npoBepeHO 

BbmonHeHHe runoTe3hi AKcen~-JipHHKa Ha 

npHMepe KBaL(pynonbHbiX H OKTynOllbHb"'X 

pe30HaHCOB B 176 Hf H 136 Gd. fipoaHanH3H

poBaHa ponb OCTaTO\fHbiX CHn pa3llH\fHOrO 

BHLla B reHepaUHH BbiCOKOB036y)I(LleHHbiX 

COCTO~HHH. 

llponon)l(eHhi uccnenoaaHH~ cTpyKTYPhi 

aTOMHbiX ~nep, B KOTOpbiX OCHOBHOe BHHMa

HHe cocpenoTo'leHo Ha onucaHHH KonneKTHB

Horo LlBH)I(eHH~ ~nepHoro aemecTBa B wupo

KOH o6nacTH ~nepHbiX cocTo~HHH. CymecT

BeHHoe MeCTO B 3THX HCCllellOBaHH~X 3aHH

MaeT H3y'leHHe cTpyKTYPhi 6hiCTpoapa
maiOIUHxc~ ~nep, a TaK)I(e ~nepHhix cocTo~

HHH CO 3Ha\fHTenbHOH 3HeprHeH B036y)I(L(eHH~ 

Han upacT-nHHHeH, pacnpeneneHHOH no 
MHOrHM CTeneH~M CB060Llbl ( H3y'leHHe Ha

rpeTbiX ~nep). llponenaHa 6onbwa~ pa6oTa 

no C03LlaHHIO nporpaMM nn~ pac\feTa onHo

'laCTH'IHbiX cocTO~HHH cpenHero non~, npu

MeHHMbiX B wupoKoH o6nacTH MaccoBhiX 

'IHcen, yrnoaoro MOMeHTa H TeMnepaTyphi. 

fipOLlOll)l(eHa pa3pa60TKa MHKpOCKOnH'IeCKHX 

Moneneli CTPYKTypw ~nep. CoJnaHw Mone
nu, noJaon~IOIUHe y'IHTwBaTb onHo\faCTH'I
Hhie COCTO~HH~ HenpepbiBHOrO cneKTpa npH 

onpeneneHHH cTpyKTypHwx napaMeTpoa 

~nep. 

fiony'leHa HHTepeCHa~ lPH3H\feCKa~ HH

<tJopMaUH~ 0 COCTO~HH~X rHraHTCKOrO LlH
nOnbHOrO H KBanpynonbHOrO pe 30HaHCOB 

B 6biCTpoapamaiOIUHXC~ ~npax. lloKa3aHo, 

'ITO apameHue cunbHO anu~eT Ha xapaKTe
pucTHKH pe 30HaHCOB, npHBOLl~ B cnyqae 

OTHOCHTenbHO nerKHX ~nep (A :$ 1 00) K 

pacmenneHHIO COCTO~HHH pe30HaHCOB, cpaB

HHMOMY CO cpenHeH 3HeprHeH B036y)I(L(eHH~ 
pe30HaHCHhlX COCTO~HHH npH yrnOBhlX MO

MeHTax, 6nH3KHX K KpHTH\feCKHM no OTHO

WeHHIO K neneHHIO. 

TEOPHSI SI,nEPHhiX PEAKQHH 

Hccnenoaanocb BnH~HHe ~nepHbiX cun 

Ha CBOHCTBa Me30MOneKyllbl dtfl. fiOKa-

3aHO, 'ITO y'leT 3THX CHn MO)I(eT npHBeCTH 

K H3MeHeHHIO cneKTpa MOneKynhi, B03HHKHO

Be HHIO OTHOCHTenbHO 6onbWHX WHpHH ypoB
He H H BbiXOLlY )l(eCTKHX MIOOHOB. 

llponon)l(eHo uccnenoaaHue pacce~HH~ 

nuo HoB Ha TpexHyKnOHHhlX ~npax. AHanu3 

HMeiOIUHXC~ 3KCnepHMeHTanbHbiX L(aHHbiX 

noKaJan, 'ITO nony'leHHhle paHee nn~ onu
caHH~ TaKHX npoueccoa HHTerpanhHbie ypaa

He HH~ no3Bon~IOT nocTH'Ib xopowero co

r naCH~ C 3KCnepHMeHTanbHbiMH L(aHHblMH. 

Ha OCHOBe 3BOlliOUHOHHOrO no KOHCTaHTe 

CB~3H MeTOLla peweHbl ypaBHeHH~, OnHCbi

BaiOIUlle nnHHbi nHoH-~nepHoro pacce~HH~. 

lloKa3aHo, 'ITO peJynbTaTbi pac\feToB cna6o 

'IY BCTBHTenbHbi K CTPYKType ~npa. 

CoaMeCTHO c Jla6opaTopuei% ~nepHbiX 
npo6neM BhmonHeHa pa6oTa no uccnenoaa
HHIO npouecca LlBOHHOH nepe 3ap~LlKH nHOHOB 

Ha ~npe 7Li fioKa3aHO, 'ITO npHCYTCTBHe 
BhlCOK03HepreTH'IeCKOH KOMnOHeHThl B 

I 

Cn e KTpe Ti . -Me 30HOB MO)I(eT 6biTb CB~3aHO 

C npo~BneHHeM pe30HaHca B CHCTeMe rrNN 
HnH C CyiUeCTBOBaHHeM cna60CB~3aHHOH 

CH CTeMbl H3 \feTbipex HeHTpOHOB. 

C HCnOllb30BaHHeM TeXHHKH6aprMaHOB

CKHX noTeHUHanOB HaHL(eH HOBbiH Knacc 

TO \f HO pewaeMbiX KBaHTOBbiX 3aL(a\f pacce~
HH ~ Llll~ cnyqaeB KaK OllHOro, TaK H He

CKOllbKHX KaHanOB. fiOCTpOeHa ¢eHOMeHO

no rH'IeCKa~ Monenb peaKUHH npu rny6oKo

He ynpyrux CTOllKHOBeHH~X T~)l(ellbiX HOHOB. 

fiOKa3aHO, 'ITO Llll~ 06b~CHeHH~ 3KCnepH
Me HTanbHbiX L(aHHbiX 0 LlHCCHnaUHH KHHeTH

'Ie CKOH 3Hepruu H yrnoBOM pacnpeneneHHH 
pac ce~HHhlX HOHOB Ba)l(eH y'leT He TOllbKO 

CHn TpeHH~, HO H ~BHO 3aBHC~IUero OT 

Bpe MeHH noTeHUHana B3aHMOLleHCTBH~ ~nep. 

llpenno)l(eH MHKpocKonu'leCKHH nonxon 

K o nucaHHIO MexaHH3Ma rny6oKoHeynpyrux 
CTOllKHOBeHHH T~)l(ellhlX HOHOB. B paMKaX 

3To ro nonxona npoaeneHo uccnenoaaHHe 
pe a KUHH U-t U H noKa3aHo, 'ITO y'leT 

B0 3 6y)I(L(eHH~ COCTO~HHH THna \faCTHUa

Llbl p Ka n03BOn~eT 06b~CHHTb 3Ha'IHTenbHYIO 
'la CTb noTepb KHHeTH\feCKOH 3HeprHH. fipo

BOLlHllOCb uccnenoaaHue MexaHH3Ma ucnyc
KaHH~ nerKHX \faCTHU B peaKUH~X C T~)l(e

llbiMH HOHaMH. fioKa3aHO, 'ITO B036y)I(L(eHHe 

Kon e6aHHH nnoTHOCTH ~nepHoro aemecTBa 
npH CTOllKHOBeHHH T~)l(enoro HOHa C ~LlpOM 
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npHBOAHT K JHa~HTeBbHOMy YCHBeHH~ Bhl 

xona HaH6onee 6biCTpbiX ~acTHU no cpaBHe 

HH~ C npencKaJaHHSIMH HCnapHTeBbHOH MO 

nenH. 

flpoBeneu UHKB HccnenoBaHHH no MeJou 

SinepHbiM npoueccaM. flony~eua 3BeMeHTap 

HaSI aMnBHTy na panHaUHOHHOrO JaXBa Ta p. 
MeJOHa H BbinOBHeH pac~eT nOBHOCTb~ 

peBSITHBHCTCKoro npouecca (p.-; yv) ua 3He. 
flpencKaJaHbi cneKTpbi )l(eCTKHx raMMa 

ny~eft ABSI panHaUHOHHoro JaxBaTa ua H>o 
4°Ca. 3TH pac~eTbl noCBY)I(HBH OCHOBOH 

ABSI npeABO)I(eHHSI 3KCKB~3HBHOrO 3KCnepH 

MeHTa no (p., vy) -npoueccy c BhineneuHe M 

CBSIJaHHhlX COCTOSIHHH AO~epHHX SIAep AB SI 

6onee uane)I(Horo HJBne~eHHSI HH¢opMaUHH 

o cna6oM nceBnocKanSipHOM BJaHMoneftc T 

BHH H ero BOJMO)I(HOH nepeHOpMHpOBKe B 

Slnepuoft cpene. 

flpH HCCBeAOBaHHH HH3K03HepreTH~e

CKOrO nHou-Sinepuoro pacceSIHHSI ynanoch 

YBY~lllHTb OnHCaHHe COOTBeTCTBY~lllHX 3K C

nepHMeHTOB Ha OCHOBe YHHTapHOH HTepa 

UHOHHOH CXeMbl Bbl~HCBeHHSI ¢a3 nHOH-SIAe p 

HOrO pacceSIHHSI, nOCTpOeHHOH B paMK a X 

3BOB~UHOHHOrO no KOHCTaHTe CBSIJH MeTana . 

B o6nacTH anpou- H Slnpo-SinepHbiX BJaH

MoneftcTB.HH npH cpeAHHX H BbiCOKHX 3HeprH 

SIX pa3BHBaBCSI KHHeTH~eCKHH nonxo n 

K TaKHM npoueccaM. flpH HccnenoBaHHH 

peaKUHH anpoH-SIApO npH 3HeprHSIX BnBO T b 

AO HeCKOBbKHX r 3B BbiSIBBeHa Ba)I(H a SI 

pOBb npenpaBHOBeCHOH 3MHCCHH HYKBOHOB H 

CBO)I(HbiX ~aCTHU, pO)I(Aa~UlHXCSI npH 60B b 

lllHX nepena~ax HMnynhca. CymecTBeHHhl H 

BKnan npH 3TOM na~T TaK)I(e npouecc bi 

pO)I(AeHHSI B SlApe nHOHOB C nocneny~UlHM 

HX nornomeHHeM ABYXHYKBOHHOH aCCOUH a 

UHeH, ~TO npHBOAHT K BbiXOAaM HaJaA 6biC T 

pbiX HYKBOHOB. flpH HCCBeAOBaHHH SIApO

SIAepHbiX peaKUHH npH 60BblllHX 3Hepr.H SI X 

noKaJaHO, ~TO C pOCTOM MaCCbl HOHa BO J 

paCTaeT pOBb KOanecueHUHH HYKBOHOB 

B CBO)I(Hhle ~aCTHUhl. Y~eT 3Toro SIBBeH H SI 

noJBOBSieT cornacoBaTb c 3KcnepHMeHTOM 

pac~eThl cneKTpOB npOTOHOB H HeHTpOH OB 

B peaKUHSIX C HOHaMH BnBOTb AO aproH a . 

flponon)l(aBHCb HccnenoBaHHSI BonpocoB , 

CBSIJaHHblX C BOJMO)I(HOH npHMeCb~ MHOr O

KBapKOBbiX KOH¢HrypaUHH B SIApax. floK a 

JaHO, ~TO aHTHCHMMeTpH3aUHSI llleCTHKBap 

KOBOH BOBHOBOH ¢YHKUHH neftTpOHa cna6 o 

BBHSieT Ha pac~eT neftTpOHHOrO ¢opM¢aKTO p a 

C HCnOBbJOBaHHeM peaBHCTH~eCKHX HYKBOH 

HYKBOHHbiX CHB. BKB~~eHHe HCTHHHbi X 

MHOrOKBapKOBblX npHMeCeH npH MaBbiX OT -
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HOCHTeBbHbiX paCCTOSIHHSIX HYKBOHOB no-

3BOBSieT cornacoBaTb pac~eThl H 3KcnepH

MeHT no ¢opM¢aKTopaM neftTpoua, 
3 He H 

4 He B o6nacTH 6oBblllHX nepena~ HMny nbc a. 

flpenno)l(eHa Monenb c TpeMSI ABH)I(YUlH

MHCSI ¢aftep6onaMH, KOTOpbie OAHOBpeMeHHO 

OnHCbiBa~T CBOHCTBa ABYX- H TpeXCTpyHHblX 

npoueccoB B e+e- -aHHHrHBSIUHH B paftoue 

H Ja o6naCTb~ HncHnou-peJouauca. Monenh 

MO)I(HO HcnonbJOBaTb ABSI auanHJa cTpyftHbiX 

npoueccoB B SIAepHbiX peaKUHSIX. 

TEOPHSI 

KOHnEHCHPOBAHHOrOCOCTOSIHHSI 

BenHCb pa6oTbi no HccnenoBaHH~ Mone

neft CTaTHCTH~eCKOH MeXaHHKH, KOHKpeTHbiM 

BonpocaM ¢HJHKH TBepnoro Tena, TeopHH 

noBepXHOCTHblX SIBBeHHH. 

HoBbie peJyBbTaTbi nony~eHbi B o6nacTH 

CTporHX HCCBeAOBaHHH CTaTHCTH~eCKOH Me

XaHHKH ~aCTHU, BJaHMOAeHCTBY~UlHX no

cpenCTBOM CHHry BSipHblX noTeHUHaBOB. flpo

BeneHO neTaBbHOe HJy~eHHe rayCCOBCKHX 

H30TpOnHblX aBTOMOAeBbHblX pacnpeneneHHH 

rH66ca ABSI ll -BeKTOpHbiX MOAeBeH H cneKT

pa BHHeapHJOBaHHOH peHOpM-rpynnhl B HX 

oKpecTHOCTH. HoBbie peJyBbTaTbi nony~eHbi 

npH uccnenoBaHHH ¢aJOBbiX nepexonos B 

ABYMepHbiX H TpexMepHblX MOAeBSIX TeOpHH 

nonHMepoB. BnepBbie cnenaHbi HH)I(HSISI H 

BepXHSISI OUeHKH OCTaTO~HOH 3HTpOnHH. 

Muoroo6ema~mHe peJyBbTaTbi nony~eHbi 

npH HCCBeAOBaHHH B3aHMOCBSI3H xapaKTe

pHCTHK AByMarHOHHOrO cneKTpa MOAeBH 

reftJeH6epra H c¢epH~eCKOH MonenH. PaJ

BHThlH pauee ¢YHKUHOHaBbHhlH auanor Ba

pHaUHOHHOro npHHUHna lioron~60Ba HCnOBb

JOBaH ABSI nony~eHHSI SIBHOrO BHAa TeMne

paTypHOH JaBHCHMOCTH 3HeprHH, 3¢¢eKTHB

HOH.MaCCbl H panHyca nonSipoua. B Ka~ecTBe 

npo6uoft Monenu BnepBbie ucnonhJOBaua ue

naBHO npenBO)I(eHHaSI H HCCBeAOBaHHaSI 

lioron~60BbiM TO~HO HHTerpupyeMaSI BHHeH

HaSI MOJie Bb. 

HccnenoBaHbi oco6euuocTH nuuaMHKH 

pellleTKH C npHMeCSIMH THna JaMemeHHSI 

C HeUeHTpaBbHbiM BJaHMOAeHCTBHeM, pac

C~HTaHhl xapaKTepHCTHKH cerHeT03BeKTpH

KOB C HHJKOTeMnepaTypHblM aurapMOHH3-

MOM, npoaHaBH3HpOBaHa CBSI3b MSirKOH MOAbl 

npu CTPYKTYPHOM ¢aJOBOM nepexone c ue

nuueftHbiMH 3¢¢eKTaMH H HccnenoBauo BBHSI

uue CTPYKTypuoft ueycToft~HBOCTH ua 

BhlCOKOTeMnepaTypuy~ CBepxnpOBOAH

MOCTb. flpoaHaBH3HpOBaHbl 3¢¢eKTbl 3BeKT

poH-¢0HOHHOrO BJaHMOAeHCTBHSI B nepe-



XO.UHbiX MeTannaX npH paCCeSIHHH Me.uneHHbiX 

HeftTpoHoB. Pa3pa6oTaH secbMa o6wHH Me

TO.U nOCTpOeHHSI noTeHUHana KpHCTannH~e

CKOfO nonS!, OTBe~aJOwero onpe.ueneHHOH 

KpHcTannorpa¢H~ecKOH CHMMeTpHH. Ha 

SI3~Ke TeOpHH npOCTpaHCTBeHH~X npe.U

CTaBneHHH rpynn · npose.ueH aHanH3 

CHMMeTpHH MarHHTHbiX cTpyKTyp, ycTaHoB

neHHbiX B 3KCnepHMeHTaX no pacCeSIHHIO 

HeHTPOHOB. Ha 6a3e o6o6weHHSI a.uHa6aTH

~ecKoH TeopeMbl KBaHTOBOH MeXaHHKH H3Y

~eHO nose.ueHHe penSITHBHCTCKHX JneKTpO

HOB B CHnbHbiX BHelllHHX nOJISIX, 6JIOXOBCKOf0 

JneKTpOHa B O.UHOMepHOM BHeWHeM none, 

PSI.U TOHKHX OC06eHHOCTeH B 3¢¢eKTe 

WTapKa. 

Opose.ueHo Bbi~HcneHHe noKaJibHOH 

¢YHKUHH pacnpe.ueneHHSI ~aCTOT aTOMOB a.u

cop6aTa H a.ucop6eHTa B npe.unoJIO)I(eHHH 

XaOTH~HOCTH pacnpe.UeJieHHSI a.uaTOMOB. 

H3y~eHo BJIHSIHHe naTepanbHoro B3aHMO

.ueHCTBHSI Ha nosepXHOCTHYIO .UH¢¢y3HIO a.u

aTOMOB, a TaK)I(e BJIHSIHHe nocne.UHeH Ha 

HepaBHOBeCHYJO TepMO.UeCop6UHIO a.ua TOMOB. 

Opose.ueH pac~eT cpe.uHeH nonepe~HOH 

3HeprHH KaHanHpyeMbiX ~aCTHU H Cpe.uHeH 

HX ¢paKUHH B ¢YHKUHH paCCTOSIHHSI no OCH 

KaHaJIHpOBaHHSI. 

Y.uanocb TeopeTH~eCKH npoaHaJIH3Hpo

s a Tb H 06bSICHHTb aHOMaJIHH .UH¢¢y 31111 Jl + 
M e 30Ha, 3KCnepHMeHTaJibHO Ha6JIJO.UeHHbie 

B J151fl . 
flpoBe.UeH pac~eT Ce~eHHH Heynpyroro 

p a cceSIHHSI HeHTpOHOB Ha CMeWaHHbiX nna3-

MOH-¢0HOHH~X MO.UaX B KpHCTaJine fuSb B 

y c noBHSIX napaMeTpH~ecKoro B036Y)I(.UeHHSI 

H npe.ucKa3aHo CHnbHoe B03pacTaHHe ce

~e HHH paCCeSIHHSI npH npH6JIH)I(eHHH HHTeH

CH BHQCTH BHeWHero nonS! ( nOJISI na3epa) K 

n o pory napaMeTpH~eCKOH HeyCTOH~HBOCTH. 

O p oaHanH3HposaHa B03MO)I(HOCTb Ha6nJO.ue

HH SI B 3KCnepHMeHTaX no KBa3HynpyroMy 

p a cceSIHHIO HeHTpOHOB BKJia.Ua COJIHTOHHOH 

M O.Ubl B O.UHOOCHOM ¢eppOMarHeTHKe, KBa3H

O.UHOMepHOM aHH30TpOnHOM MarHeTHKeTHna 

" n erKaSI nnocKOCTb" Rh FeCl3 H KBa3H

O.U HOMepHOM MarHeTHKe THna "nerKaSI OCb" 

I lCH3 ) 4 N] r NiCl s ] . Ope.UJIO)I(eH HeHTpOH

HbiH 3KCnepHMeHT no H3y~eHHIO TeMnepa

T y pHOH 3aBHCHMOCTH ¢oHOHHOfO cneKTpa 

B KpHCTaJIJie KD 2PO 4 , B KOTOpOM HMeeT 

M e CTo CTpyKTypHbiH ¢a30BbiH nepexo.u cer

H e TOJJieKTpH~ecKoro THna. Ha6JIJO.UeHHe 

p SI .ua npe.ucKa3aHHbiX oco6eHHOCTeH nose

.ue HHSI ¢H3H~eCKHX xapaKTepHCTHK Be!lleCTB 

B HeHTpOHH~X 3KCnepHMeHTaX B03MO)I(H0 

Ha HI>P-30. 
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Y'leHbie Jla6opaTopHH BbiCOKHX 3HeprHi1 

npoBeJIH H3y'leHHe MHO)I(eCTBeHHblX npouec

COB o6pa30BaHHSI 06bi'IHbiX H CTpaHHbiX 'la

CTHU, nOHCK HOBbiX O'lapoBaHHbiX 'laCTHU H 

3JieKTpOMarHHTHbiX SIBJieHHH npH BbiCOKHX 

3HeprHSIX. bOJlblliOH 06beM HCCJie.UOBaHHH 

npoBe.UeH B 06JiaCTH peJISITHBHCTCKOH SI.Uep

HOH ¢H3HKH B UIHpOKOM .llHanaJOHe 3HeprHH 

HaJieTaiOIUHX Sl.llep ( OT BO.llOPO.lla .llO KHCJIO

po.ua) H 6oJiblliOM Ha6ope st.uep-MHilleHeH. 

C nOMOIUbiO ¢H3H'IeCKHX yCTaHOBOK Ha6paHa 

HH¢0pMaUHSI Ha ny'IKaX CHHXpo¢a30TpOHa 

OIUII1, cepnyxoscKoro ycKopHTeJist, Ha 

400-r3B ycKopHTene B UEPHe. llpose.ueHbi 

M TO.llH'IeCKHe pa3pa60TKH B 06JiaCTH 3JieKT

pO HHKH H KpHOfeHHKH .llJlSI o6ecne'leHHSI 

¢H3H'IeCKHX 3KCnepHMeHTOB. 

JI.OCTHfHYTbl ycneXH B C03.llaHHH CHCTe

M bl KaHaJIOB 'laCTHU B HOBOM 3KCnepHMeH

TaJibHOM naBHJlbOHe, B COBepUieHCTBOBaHHH 

CH HXpo¢a30TpOHa, B pa3pa60TKaX npoeKTOB 

Y K TI1 H YHK, B Hccne.uosaHHH csepxnposo

.llstiUHX MarHHTOB C )l(eJie30M no npoeKTY 

HyKnoTpoHa. 

Jl.estTeJibHOCTb Jia6opaTOpHH OCyiUeCTB

JISIJiaCb B yCJIOBHSIX UIHpOKOfO Me)I(JlyHa

pO.llHOfO COTPY.llHH'IeCTBa. 

HAYliHO-HCCJIE,nOBATEJihCKHE PAl>OThl 

MEXAHI13M PO)I(JJ.EHI1.sl 

11 PACllA.Ll.A 4ACT11U 

11 PE30HAHCOB. 

ll011CK HOBbiX 4ACT11U 

1. Ha CHHMKax c .usyxMeTposoii npo

naHoBoH KaMepbi, o6Jiy'leHHOH 77- -Me30HaMH 

c HMny JlbCOM 40 r 3B I c Ha cepnyxOBCKOM 

ycKopHTene, npoaHaJIH3HposaH MaTepHan 

no HCCJie.UOBaHHIO o6pa30BaHHSI Me30HHbiX 

pe 3oHaHCOB npH BbiCOKHX 3HeprHstx. Ha 

OCHOBe aHaJIH3a 15 000 77-P-, 5 000 77-ll

H 11 000 77-C -B3aHMO.lleHCTBHH onpe.ue

JieHbl Ce'leHHSI o6pa30BaHHSI p 0
-, w 0 

- H 

f c -pe30HaHCOB: 

77-P 
' M6 -

77 n, M6 77- c' M6 

Po 8,1.!_0,7 6,5.!_1 ,0 70,5.!_7,5 
wo 7,3.!_0,8 6,1.!_1,2 75,0.!_9,0 
fO 1,3.!_0,5 0,9.!_0,5 7,5.!_7,5 

Haii.ueHo TaK)I(e, 'ITO ce'leHHe o6pa3oBa

HHst pe30HaHCOB pacTeT C yBeJIH'IeHHeM 

MHO)I(eCTBeHHOCTH B co6biTHstx. OueHKH no

KaJbiBaiOT, 'ITO .llJlSI 77-p- H 77·-n -B3aHMO

.lleHCTBHH 50% BCeX 77 -Me30HOB, a .llJlSI 

77-C- OKOJIO 30% 77-MeJOHOB 06pa3yiOTCSI 

OT pacna.uos p-, w - H f-MeJOHOB. Oc

HOBHOH BKJia.ll B Ce'leHHe pO)I(JleHHSI p 0
- Me-

30Ha .uaeT UeHTpaJibHaSI 06JiaCTb B3aHMO

.lleHCTBHSI. 

Ha OCHOBe aHaJIH3a 8642 77-C-BJaHMO

.ue H CTBHH C nOMOIUbiO MO.llH¢HUHpOBaHHOf0 

ctJy p he-anropHTMa BhlSIBJieHo o6pa3oBaHHe 

H3 0 6ap C pacna.UOM Ha 77+p- H 77-p -CHCTe

Mbl . Ce'leHHe HX o6pa3oBaHHSI oKaJanocb 

paBHbiM: 

++ a(L1 1232 )= 11~) M6, 

++ a(L1 1650 )= 5+1 M6. 

06p a30BaHHblM H306apaM B peaKUHSIX He . 

nep e.uaeTCSI 60JiblliOH HMny JlbC, H nHOHbl OT 

HX p acna.ua He BXO.llSIT B COCTaB JlH.llHPYIOIUHX 

'laCTHU. CpasHeHHe c 77- p -BJaHMo.ueiicT

BHSIMH npH TOH )l(e 3HeprHH noKaJaJIO, 'ITO 

pO:lK.lleHHe H306ap C MaCCOH MeHbllle 2 r 3B 

H p a cna.UOM Ha P77 -CHCTeMy B 77-C-BJaHMO

.Ue HCTBHSIX npOHCXO.llHT C 60JiblliOH BepOSIT

HOCTbiO. 

113 y'leHbl a 3HMyTaJibHble KOppeJISIUHH 

nap 77+77--MeJOHOB .llJISI ueHTpaJibHOH H ¢par-

MeHTaUHOHHOH 06JiaCTeH B JaBHCHMOCTH 

OT 'IHCJia BHYTPHSI.UepHbiX CTOJIKHOBeHHH. 

JI.JI 51 nap 77+77- -Me30HOB C 60JibUIHMH none

pe'IHblMH HMnyJibCaMH JaMe'leHO yBeJIH'IeHHe 

aJHMyTaJibHblX KOppeJISIUHH Hapst.llY C KOp

peJISIUHSIMH no npO.llOJlbHblM H nonepe'IHblM 

HMn yJibCaM. 

PaJMepbi o6nacTH HJJiy'leHHSI nHOHOB 

B n HOH-yrnepO.llHbiX B3aHMO.lleHCTBHSIX OKa-
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JaJIHCb 60JibWe, 'feM B UHOH-HYKJIOHHbiX npH 
TOH :liCe 3HeprHH ny'fKOBOH 'faCTHUbl: 

r (77C) = 3,4!0,5 ~M. 

3TO pa3JIH'fHe 06bSICHSieTCSI BKJia.UOM MHOro

HYKJIOHHbiX BJaHMO.lleHCTBHH UHOHa B SI.Upe . 
3aMeTHOH oKaJanacb nonSipHJaUHSI A

rHnepouoB, o6pa30BaHHbiX BO BJaHMO.lleHCT 
BHSIX UHOHOB C npOTOHaMH H SI.UpaMH yr Jie 
po.ua. 06uapy:liCeH JIHHeHHbiH poeT noJISipHJa 

UHH OTHOCHTeJibHO HOpMaJIH K UJIOCKOCTH 
pO:liC.lleHHSI OT nonepe'fHOH KOMUOHeHTbl HM
ny Jibe a A- rHnepoua (pH c . 1) . 

~-+ C,H,--A • ... 

0~ .., 

~ 

-i 

• 

1 2 
~A (r:~B/c) 

PH c . I . 3aBHCHMOCTb nonllpHJaUHH A- rHnepoHa oT 
nonepe'!Horo HMnynbca B peaKUHH " - +- C3lfs ~ A + ... npH 
40 f3Bjc . 

Ta6nHua 1 

Pe3o 
I 3Kcnepl1MeHT 

HaHC M,M3B r,M3B CT.OTKJ1 . 

2256.:!:_0,4 16+1 7 ,4.:!:_1 , 3 
Ap -

2358+1 77 + 7 5,8.:!:_1, 2 

AP 17± 2495+9 205+6 13,0.:!:_2 

1705+1 18.:!:_0,5 5 '3 .:!:.1 ' · 6 

,.\17+17+ 2072+4 173+12 10,3.:!:_1 , 5 

2604+5 86+21 5 ' 2 .:!:.-i ' 4 
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2. fipH 06Jiy'feHHH .llBYXMeTpOBOfl :liCH.llKO
BO.llOPO.llHOH KaMepbl "JliO.llMHJia" ny'fKOM 
aHTH.UeHTPOHOB c HMny JlbCOM 12 r 3B I c Ha 
cepnyXOBCKOM yCKOpHTeJie Bbi.lleJieHbl np -
C06biTHSI ( HMUYJibC ii·6,0 r3Bic). Onpe
.ueneHa cpe.UHSISI MHO:liCeCTBeHHOCTb JapSI

:liCeHHbiX 'faCTHU .llJISI HHX, paBHaSI < n > = 
= 3,32!0,13, H OTHOWeHHe cpe.UHeH MHO
:liCeCTBeHHOCTH K .llHCnepCHH < n "> / 0 = 1 ,86+ 
+0,16. fioJiy'feHHbie peJyJibTaTbl 6JIH3KH 

K auanorH'fHbiM .uaHHbiM .llJISI p n -, p p- H 
p p -BJaHMO.lleHCTBHH npH 6JIH3KOH 3HeprHH. 

Ha ocuoae auaJIHJa 42000 co6biTHH 

p p -BJaHMO.lleHCTBHH npH HMUYJibCe 
22,4 r 3B I c HCCJie.UOBaHbl xapaKTepHCTHKH 
o6paJoBaHHSI OT.UeJibHbiX 'faCTHU. BbiSICHeHo, 
'fTO rHUOTeJa MaCWTa6HOH HHBapHaHTHOCTH 
BbiUOJIHSieTCSI .llJISI npO.llOJlbHbiX HMUYJibCOB 
v -KBaHTOB, 17° -MeJOHOB, K0 -MeJoHoB H 

uapywaeTCSI .UJISI A -rHnepouoa. HJMeHeHHe 

UOBe.UeHHSI aCCOUHaTHBHOH MHO:liCeCTBeHHO

CTH B peaKUHH pp • P+ X npH M(X)~4,4 r3B 
CBSIJaHO C npouecCOM o6pa30BaHHSI KJiaCTe

pOB. Ha ocuoae CP-CHMMeTpHH npoae.ueuo 
CTaTHCTH'feCKOe paJ.UeJieHHe cneKTpOB npo
TOHOB H 17+ -MeJOHOB, H HJy'feHbi CTPYKTYP
Hbie !I>YHKUHH H HHBapHaHTHbie Ce'feHHSI Ja
BHCHMOCTH HX o6pa30BaHHSI OT npO.llOJlbHOH 
6blcTpOTbl H nonepe'fuoro HMnynbca. Kou

!I>HrypaUHH HMUYJibCOB 'faCTHU B co6biTHSIX 
COOTBeTCTBYIOT KapTHHe MHOrOCTpyHHOH 
CTpyKTypbl a.upoHHbiX BJaHMO.lleHCTBHH. 
MuorHe .uaHHbie npoaHaJIH3HpoaaHbi B paM

Kax KBapK-napTOHHOH MO.lleJIH, H B UeJIOM 
HMeeTCSI y.uoaneTBOpHTeJibHOe cornacHe 

ee npe.ucKaJaHHH c noJiy'feHHbiMH 3KCnepH
MeHTaJibHbiMH .UaHHbiMH. fipH HJy'feHHH 3!1>
!l>eKTa HHTep!l>epeHUHH TO:liC.lleCTBeHHbiX 17 -

Me 30HOB npH 'fHCJie JapSI:liCeHHbiX 'faCTHU 

Mo,!J;enh 

Cet.IeHliH, M I JP KaapKOBhni 
MK6 COCTaB 

85+20 2241 1 I 2 2+ 
s 1u3d 2 -

22+ 7 2353 1 I 2 
-

2 

7 0+26 2500 312 0,1~2-
stu4d 1 
slu2d3 

-
19+6 1 71 0 312 

88+27 2120 2 1 I 2 
- sl u3d1 

-
32+9 2615 312 



6onbwe wecTH o6uapy~eua cHnbua~ JaBH
CHMOCTb 3TOrO 3(jl(jleKTa OT CKOpOCTH 77 -

Me 30HHbiX nap. 
3. YTO'IHeHbi nony'leHHbie pauee JlaHHbie 

no JlH6apHOHHbiM CTpaHHbiM CHCTeMaM 
'laCTHLI Ha CHHMKaX C nponaHOBOH KaMepbl, 

350 

{
Q:(-2.Z9±0.03) <f:>M 

/ 1.= ( L!.SL!-!0.10) <PM 

o6ny 'leHHOH ny'IKOM HeHTpOHOB CO cpeJlHHM 
HMny nbCOM7,0 r3Bjc Ha CHHXpo(jlaJOTpoue. 
llony qeuuwe peJynbTaThl no MaccaM peJo
uaucos xopowo cornacyiOTC~ c npeJlcKaJa
HH~MH MOJlenH KBapKOBbiX "MeWKOB". 

P eJynbTaTbi npHBeJleHbi B T a 6 n. 1. 

300 40 
M=(l'2.55.5±0.~) 3B/c2(235S.L!±1.3) M3B/c2 

r=(IS.G!O.B) MJB/c1 (77.2.±6.6) t-•13B/c• 

2.50 30 

200 2.0 

150 

100 
0.5 f.O 1.5 2.0 

50 

0 
0.5 1.0 1.5 

PH c. 2. 3HepreTH'!ecKall 3aBHCHMOCTb ce'!eHHll ynpyroro pacce l!HHll Ap . 

t - JKcnepHMeHT A ( KallHK H Jlp., Ce'IH-3opH H llP·, o - <aA~(PA)>A ce'!eHHe pacceSIHHSI Ap , ycpeJlHeHHoe no 

AlleKCaHJlP H Jlp.) · HMOYJibCHbiM HHTepBaJJaM P A B JKCOepHMeHTe A. 

·+- JKcnepHMeHT 8 ( faynTMaH H Jlp . ) · fit - <aAe1(PA)> ce'leHHe pacceSiifHSI Ap , ycpe)lHeH-
~ p B 

a Ap(PA) ce'leHHe pacceSIHHSI Ap , Bbi'IHCJJeHHoe Hoe no HMDYJJbCHbiM HHTepsanaM P A B JKcnepH-

c OOMOIJ.IbiO 00Jl06paHHbiX napaMeTpOB. Me HTe 8 . 
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Ha.ne:»eHO ycTaHOBJieHbi peJoHaHCbi B cn -
cTeMax Ap ( 2256 M3B), Ap (2358 M3B), 
Ap11 (2495 M3B), A11+ 11+ (1705 M3B ) , 
Arr+77+(2072 M3B), A 77+rr+ (2604 M3B), npH
qeM .nn~ nocne.nHeH CHCTeMM npe.nnonara 
eTc~ n~THKBapKOBOe COCTO~HHe. 3KcnepH
MeHTaJibHble JHaqeHH~ pacnpe.neneHHH Mace 
CHCTeMbl (Ap ) 6biJIH nepecqHTaHbl (no r H
nOTeJe) o pacnpe.neneHHe ynpyroro pac 
ce~HH~ A-rHnepoHOB, o6paJooaHHbiX Ha 
npOTOHaX ~.npa yrnepo.na. lloJiyqeHHOe pac 
qeTHbiM nyTeM ceqeHHe Ap-pacce~HH~ xo - , 
powo coonano c pe J y JibTa TaMH np~MM x 
HJMepeHHH ynpyroro Ap-pacce~HH~, npo 
oe.neHHMX . 8 p~.ne HayqHMX UeHTpOB 
(pH c. 2). CneKTP Mace cHcTeMbl npHoe.neH 
Ha pH c. 3. 

N N= 41t 

60 t-bB/ c2 
BCe ~OM6~HA411~ 

4. B nyqKe HeHTpOHOB co cpe.nHeH 3Hep
rHeH 40 r 3B Ha cepnyxoBCKOM YCKOpHTeJie 
c noMOII.IbiO ycTaHOBKH £HC-2 nonyqeHo 
yKaJaHHe Ha pO:»e.lleHHe .llBYX Y JKHX peJO
HaHCOB. Hccne.nooaHH~ npooo.nHJIHCb no npo
rpaMMe noHcKa oqapooaHHbiX qacTHU. Macca 
6apHOHHoro peJoHaHca pasHa 1950. M3B, 
wHpHHa He npeBbiwaeT 15 M3B ( 3TO oeJIHqH
Ha annapaTypHoro paJpeweHH~) , pacna.n 
npoHcxo.nHT Ha L- * (1385 ) H K+ -MeJoH. 
B .nHcl>paKUHOHHOM npouecce ceqeHHe o6pa
JooaHH~ pe JOHaHca paoHo CJ x BR = 0 ,6+ 
+0,5 MK6. lloJiyqeHO yKaJaHHe Ha cymecT-: 
- + 
oooaHHe .npyroro y JKoro peJoHaHca A c c 
MaCCOH 2260 M3B H pacna.noM Ha pK~ 77+77-. 

llyTeM aHaJIHJa oKono 150000 pacna.noo 
K 'L .. 11 ± IL ±,/ · onpe.neneHbl oeJIHqHHbl oeK-

N•lS'+ 

TO/\b~O C06biT~~ C F!r•~d .O r31t,lc 

ItO 
0 5Dp.-S.,r.+t KAHAA t;lQHA ;:(,~ • 2t.o9 

D.>'. • I S. '+t~, 40 

o 36P- B~r. • I KAHAII qlOHA x~·t9.95 
D.':l.• ll .197o 

30 

20 

tO 

30 

zo 

10 

28 

o• .. 

t KAHA/1 qlOHA 

• t 6P - BI-1 r • 9 ~AHA/lOB t:pOHA X~•35.39 
0 .~ . · 2 .0% 

NC~~ • S.86t t.~e 

'. 

N• l l1 

KAl!<QOE C06b1T~E COQEP>K~T He 6011ee OQH:Jl< /lpn• ~ 

llpn- ~OM6~HAU~tit 

40 

o s cP·B~r •t KAHAA qJOHA x~, · <3.91 
D.~. • 457, 

• t 5P-SI-1 r• 9 KAHMOB qlOHA X~· 26'<9 
0~. - 5.51'1. 30 

~-6.6 9:1.55 

Olo • t5P-SI-1r.• 9KAHAIIOB t:p0HA;t~·29.09 
D.>'. ·&627. 
N~ ·11.86 ;til 

N• 281 
TOIIbKO C06btT~~ C ~ >HO r3~/C 

o 35P·B~r•9KAHAIIOB ~OHA X~, ·l 4 .1 1 . 
D.~. • 39.907, 

e 16P-BI1r+9 KAHMOBC!JOHA X~· t9.&l 
0 .~ .• 1. 50'/, 

N;o;; •10.91!1.51 

2191.45 2<+!1l•S Z193.'+5 3093.45 3393.•5 3693!•5 399l'<5 ~ IM:lfl,t<) 219145 2493.45 !193.45 3P!ll45 3393.45 3693•5 M, P" (M#'i 

PH C . 3. Pa c npelleJleHHe Jlj)lj)eKTHBHbiX MaCe CHCTeMbl (Apn- ). 
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TOpHbiX ¢opM¢aKTOpOB f+ H f _ , OTHOUie
HHe KOTOpbiX ~(t) = f_(t) 1 f+(t) nponopQHO
HaJibHO nepBoMy nop~JJ.KY napaMeTpa uapy
UieHH~ SU(3) -CHMMeTpHH. BeJIH'IHHa uapy
UieHH~ onpeJJ.en~eTc~ pa3HOCTbiO Mace 
CTpaHHOrO H 06bi'IHOrO KBapKOB. lf3 JIHHeH
HOrO pa3JIO:JKeHH~ t(t) = ~(O)+A t /in~ HaHJJ.eHa 
3KCnepHMeHTaJibHO BeJIH'IHHa ~(0) H H3 
Hee - OTHOUieHHe MaCC KBapKOB: 

2m 8 
--- = 1,23 ±0,22; 
mu +ffid 

-
mu_+md .. o= 0,09. 

5. B pe3yJibTaTe auanuJa 17000 co-
6biTHH np ... prr+rr+Prr_rr_, nony'leHHbiX c 
HOMOI.QbiO MeTpOBOH :JKHJJ.KOBOJJ.OPOJJ.HOH Ka'
Mepbl B ny'IKe HeHTpOHOB C HMny JlbCaMH 
3,83, 4,35 H 5,10 r3Bjc Ha CHHXpo¢a30Tpo
He, o6uapy:JKeH MaKCHMYM C MaCCOH 
1420 M3B H UIHpHHOH 40 M3B B CHCTeMaX 
(prr1 rr+) H (nrr_rr_). Ce'leHHe o6pa3oBaHH~ 
npeJJ.nonaraeMoro pe3ouauca c H30Tonu-
qecKHM cnuuoM I = 5 f 2 pasuo 7+4 M6 
( npH 3,83 r3Bjc), 11+3 MK6-(npH 
4,35 r3Bjc) H 21:!:_3 MK6 (HpH 5,10 r3Bjc). 
OueuKa cnuua pe3ouauca noKaJana, 'ITO 

J '> 1/2. 

3J1EKTPOMArHHTHA51 CTPYKTYPA 
3J1EMEHTAPHbiX lJACTHL{ 

1. C noMOLUbiO cneKTpoMeTpa, HMeiOme
ro B COCTaBe npeQH3HOHHbie JJ.peiitlJOBbie 
KaMepbl, Ha yCKOpHTeJie fl»HAJl npH 3HeprHH 
250 r3B npoBeJJ.eHO np~Moe H3MepeHHe 
3JieKTpOMarHHTHbiX paJJ.HYCOB OTpHQaTeJib
HbiX K- H rr -Me30HOB. floJiy'leHbl BeJIH'IHHbl 
JJ.JI~ 

2 9 
K -MeJoua <rK> = 0,28+0,05 fl»M-, 
rr -MeJoua < r2 > = 0,43+0,03 4»M 2 

1T -
( CM. COOTBeTCTBeHHO pH C. 4 H 5 ). 

I13Mepeuu~ BbmonueHbi B o6nacTH nepe-
JJ.aHHbiX HMHYJibCOB lti = 0,037 7 
+0,119 cr3B/c) 2 • 

2. B coBMeCTHOM 3KcnepuMenTe 0115111-
l..{EPH ua 400-r3B ycKopuTene ( L{EPH) 
no HJy'leHHIO rny6oKoueynpyroro pacce~HH~ 
MIOOHOB Ha yrnepOJJ.HOH MHUieHH Ha6paHa 
60JibUia~ CTaTHCTHKa npH 3HeprHH MIOOHOB 
120, 200, 240 H 280 r3B. AuaJIH3 C06bi
THH noKaJan: 

a) ueynpyrue CTPYKTYPHhle tPYHKQHH 
HyKnoua F 2 (x,Q2 ) B npeJJ.enax JJ.OCTHrHyToii 
CTaTHCTH'IeCKOH ( 1-5%) H CHCTeMaTH'Ie
CK H (1 0%) TO'IHOCTeH HMeiOT OJJ.HHaKOByiO 
3aBHCHMOCTb OT BeJIH'IHHhl nepe}J.aHHOrO 
HMnynbca B o6nacTH Q2 = 25-250 Cr3Bjc)2 

H X= 0,2-0,7 npH yKa3aHHbiX 3HeprH~X; 
6) Q2 - JaBHCHMOCTb CTPYKTYPHbiX ¢yuK

UHH H HX MOMeHTOB B OTJIHl.fHe OT JJ.pyroro 

1,2 r------------------, 

~---

0,4 

0 0,04 0,08 0,12 

q
2 (f3B/c)2 

PH c • 4. t - JaBHCHMOCTb 4JopM4JaKTopa K -r.re JOHa npH 

lHe p r HH 250 f38. 

1,2 ...-----------------, 

0,4 

0,2 

pH C . 5. t -JaBHCHMOCTb 4JopM4JaKTOpa 11 -MCJOHa UpH 
lHep r HH 250 f38. 
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3KcnepHMeHTa ( CJIAK, CiliA) npaKTH'ieC KH 

OTCyTCT8yeT (pH C. 6). 

PEJI.siTHBHCTCKASI 

.sl,aEPHA.sl 4>113HKA 

I. C noMOuthtO ycTaH08KH ,aHCK u a 

CHHXpO~aJOTpOHe 8 llY'iKe npOTOH08 C HM 

nyJibCOM 8,9 r3Bjc Ha SI.Upe C8HHUa HJy'ie H O 

o6pa3o8aHHe KYMYJISITH8HbiX nuouo8 u Kao 

H08. 11JMepeHHSI, npo8e.ueHHhie 8 HHTep8an e 

yrJI08 90 ° -168" H HHTep8aJieKHHeTH'ieCK HX 

3Hepru~ KYMYJISITH8HhlX 'iaCTHU oT 200 .uo 

1000 M3B, noKaJanu (pH c . 7) , 'iTO n o 

ny'ieHHhle 8eJIH'iHHhl ce'ieHH~ reuepau u u 

KaOH08 no.UT8ep~.uatOT 3KcnoueuuuanbHhl ~ 

xapaKTep 3a8HCHMOCTH OT 8eJIH'iHHhl KHH e 

TH'ieCKO~ 3Hepruu, a npu pa8HhiX KYMYJI SI 

TH8HhiX 'iHCnax ce'ieHHSI o6pa3o8aHHSI KYM Y 

JISITH8HhiX KaOH08 H llHOH08 pa8Hhi ( pH C. 8 ) . 
Co8oKynuocTb 3KcnepuMeHTaJibHhiX .uaHH hi X 

C8H.UeTeJibCT8yeT 0 Ka'ieCT8eHHOM COfJia 

CHH yrJI08hlX H 3HepreTH'ieCKHX pacnpe.u e 

JieHH~ o6pa J08aHHhiX KY MY JISITH8Hhi x 'iac THU . 

TaKo~ xapaKTep 3KcnepuMeHTanbHhlX .ua H 

HhlX SI8JISieTCSI llO.UT8ep~.UeHHeM fHllOTe 3 hl 

~ ·~ 
a 

l • ••. 25 

• Cll 
•• . 35 

"""' • •• . 45 

• •• . 55 

• •• . 65 

• • I 

J 
••• ~ ••• + + + i 

I 
I0- 1 ~ 

9999~. : ' • • • 
-] 

+ 

~99~ •• * + ~ • + t + 

H+\~+t+ + 

t 
t t t 

I 
ID-2 

0 25 50 75 100 125 150 175 200 

Q2 (f3B/c.) 2 

KYMYJISITH8Horo SI.UepHoro 3~~eKTa. Ha~.ue
Ho, 'iTO A-Ja8HCHMOCTb ueynpyrux 

83aHMO.Ue~CT8H~ peJISITH8HCTCKHX SI.Uep H 

nHoH08 c SI.UpaMH .uonycKaeT e.uuHoe onuca

HHe Ha OCH08e reOMeTpH'ieCKO~ MO.UeJIH 

83aHMO.Ue~CT8HSI npOTSI~eHHhlX 06beKT08 • 

B peJyJibTaTe o6pa6oTKH .uaHHhlX Ha~.ueHa 

8eJIH'iHHa Ce'ieHHSI C8060.UHOfO K8apK-K8ap-

K080fO Heynpyroro 83aHMO.Ue~CT8HSI 

3,5 M6. 

Ha ocHo8e aHaJIHJa MaTepuana, nony

'ieHHoro npu o6pa6oTKe 8640 rr-C-8JaHMO

.ue~CT8H~ npu HMnynhce 40 r3B f c, onpe.ue

neHa rpaHuua KYMYJISITH8HOH o6nacTH. llpu 

Maccax, 60JibWHX HJIH pa8HhiX 0,6 HYKJIOHHOH 

MaCChi, xapaKTepHCTHKH o6pa308aHHhiX 

llHOH08 ( Cpe.UHHe HMllYJibChl, cpe.UHHe 

6hiCTpOThl, cpe.UHHe yrJihl, Cpe.UHHe MHO

~eCT8eHHOCTH ) nepecTaiOT 3a8HCeTb OT 

MaCChi MHWeHH. 3TO llOCTOSIHCT80 npOCTH

paeTCSI 8 KYMYJISITH8HYJO o6naCTb, r.ue Macca 

MHWeHH 6onbwe MaCChi HYKJIOHa. XapaKTe

pucTHKH npOTOH08 H "JIH.UHPYIOiltHX" llHOH08 

He 3a8HCSIT OT rpaHHUhi 0,6 ffip. 

BhiSICHeHo, 'iTO HJy'ieHHe KYMYJISITH8-

Horo 3~~eKTa SI8JISieTCSI r Jia8HhiM HCTO'iHH

KOM HH~OpMaUHH no pacnpe.ueneHHIO K8apK08 

"""' I 
Cll r 6 
G 
~ 
'--' 

Cll 

"""' 

• X • .25 j 
•• . J5 ~ 

• X • .45 

• • • Q 

. .. ·" 1 
X • .65 

~ 
•t++++ * I 

I 
- 1 

. ~ ~ ; • * ; + ? 
10 r 

·*:~;~· ~; t ? 

'*111:1 I I j j 
10- 2 

50 100 150 200 

Q2
(f3B/c) 2 

PH C . 6. fioseneHHe CTpyKTYPHOH lj)yHKUMH F 2 B J aBMCMMOCTH OT BeJJH'IHHbl nepenaHHOfO MMUYJibCa Q 2 

a • llJIJI 3HeprMM 120 M 200 r 38; 6 • llJIJI 3He prMM 200 M 240 r 38. 
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pA -(p,ll,K )+X 
90° 

4 

10 

-6 

10 

500 1000 T [M3B) 
pH C • 7. 3aBHCHMOCTb BbiXOlla KYMY JlliTHBHbiX KaOHOB, 

nHOHOB H npOTOHOB OT HX ICHHeTH'IeCKOM 3HeprHH. 

8 HApax. Oo8eAeHHe ceqeHHH o6paJo8aHHH 

KYMYJIHTH8HbiX qacTHU rr , K , p, D , T onH

Chl8aeTcH 3KCnOHeHUHaJibHO~ ¢YHKUHe~ 

C OAHHM YHH8epcaJibHbiM napaMeTpOM, pa8-

HbiM 0, 16, T .e. noKaJaHo noAo6He npouecco8 

aApOHHJaUHH K8apK08 8 aApOHhl H JierKHe 

¢parMeHTbl. Y CTaH08JieHO, qTo npH nepeAa

qax HMny JlbCa 60Jibllle 1 ( r 3B I c ) 2 HAPO 

He C80AHTCH K "HyKJIOHHOMy raJy", a AOJI)I(HO 

paCCMaTpH8aTbCH KaK HC3a8HCHMbl~ 06beKT 

aApOHHO~ ¢H3HKH. flpH KHHeTHqeCKO~ 3Hep

rHH peJIHTH8HCTCKHX HAep 60Jibllle 

3,5 f3B IHYKJI. HaCTynaeT aCHMnTOTHqecKH~ 

pe)I(HM (T .e. npeAeJibHaH ¢parMeHTaUHH 

HAep) , npH KOTOpOM Hcqe JaeT Ja8HCHMOCTb 

ceqeHH~ OT 3HeprHH CTOJIKH08eHHH qaCTHU. 

2. Ha TpeK08biX npH6opax (A8YXMeTpo-

8aH nponaH08aH KaMepa, CTpHMepHaH ycTa

H08Ka CKM-200 H AP.) nonyqeH 6oJiblliO~ 

06beM HH¢0pMaUHH,KOTOpbi~ nOMOr ycTaH0-

8HTb HaH60Jiee xapaKTepHbie qepTbl peJIHTH-

8HCTCKHX HAepHhlX CTOJIKH08eHH~.CeqeHHH 

Heynpyroro 83aHMOAe~CT8HH JierKHX HAep 

0 ,He , C C HApaMH C H Ta 8 npeAeJiaX 

011IH60K He Ja8HCHT OT nep8HqHoro HMnyJibCa 

8 HHTCp8aJie 2-5 fJBiciHYKJIOH. MHo

)l(eCT8eHHOCTb nHOH08 8 pC- H pTa-8JaHMO

Ae~CT8HHX JaMeTHO y8eJIHqH8aeTCH no 

Cpa8HeHHIO C pp -83aHMOAe~CT8HHMH npH 
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PH c. 8. 3aBHCHMOCTb o6paJoBaHHll KYMYJJliTHBHbiX Ka

OHOB H nHOHOB OT KYMY illiTHBHOrO 'IHCJJa X A. 

HMnyJibCaX nep8HqHhlX npOTOH08 60Jibllle 

4 fJ B I c. Ha ocH08e MOAeJIH He Ja8HCHMoro 

8JaHMOAe~CT8HH HYKJIOH08 HApa-CHa~Aa C 

HAPOM -MHllleHbiO YAaJIOCb o6bHCHHTb AHC- · 

nepCHIO no MHO)I(eCT8eHHOCTH nHOH08 C 

y8eJI HqeHHeM a TOMHoro 8eca HaJieTaiOli.IHX 

HAep. HccneAo8aHHH HeynpyrHx coyAapeHH~ 

npOTOH08 C HApaMH yrJiepOAa H TaHTaJia npH 

HMnyJibCaX OT 2,3 AO 9,9 f3Bic no380JIHJIH 

o6Ha p y)I(HTb nopor08bi~ xapaKTep HeynpyrHx 

MHOr OHYKJIOHHbiX 83aHMOAe~CT8H~ HaqHHaH 

c HMn yJibca 2,3 fJBic. MHo)l(eCT8eHHOCTb 

nHOH 0 8 npHMepHO 8 1,5-2 paJa 8blllle, qeM 

8 OAHOHYKJIOHHbiX 83aHMOAe~CT8HHX. 0Ka

JaJIOCb, qTO xapaKTep MHOrOHYKJIOHHbiX 

83aHMOAC~CT8H~ CJia6o Ja8HCHT OT 8HAa 

HaJieTaiOme~ qacTHUbi (nHOH, npoToH). Opo-

8epKa noKaJaJia, qTo MOACJib MHOrOKpaTHOrO 

pacceHHHH aApOH08 Ha HApax OnHCbi8aeT 

TOJibKO qaCTb MHOrOHYKJIOHHblX 8JaHMOAe~

CT8H~. AHaJIHJ AaHHbiX no cpeAHe~ MHO)I(CCT-

8eHHO CTH 8TOpHqHhlX nHOH08 8 MHOrOHyK

JIOHHhl X 83aHMOAC~CT8HHX npH 3HeprHH 

MeHblll e 40 f3B 8 paMKaX aAAHTH8HO~ 

K8apK080~ MOAeJIH noKaJaJI, qTo 8 HApe

MHllle HH He06XOAHM yqeT nepepacceHHHH 

K8apK0 8 H KaCKaAHblX npoueCC08. flo OUeH

KaM, 8 KJiaA 3THX npoueCC08 AOCTHraeT 60-

70%. H ccJieAo8aJiacb A8yxqacTHqHaH Koppe

JIHUHH Me)I(AY 8TOpHqHblMH npOTOHaMH HJ 
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rr C -83aHMOJleHCT8HH npH HMny n b ce 

40 r3Bic. ,QnSI Me)lneHHbiX npOTOH08 

( < 200 M3B I c) HMeeTCSI oTpHua TenhHaSI 

KOppenSIUHSI, a JlnSI 3HeprH~H~X npOTOH08 

(>· 200 M3Bic) - nonmKHTenbHaSI. ,Q nSI 

Me)lneHHbiX npOTOH08, 06pa308aHHbiX n pH 

pa38ane Sl)lpa H HCnapeHHH C n08epXHOCTH, 

C80HCT8eHHO 8nHSIHHe TO~)leCT8eHHOCTH H 

KynOH08CKOrO OTTanKH8aHHSI, a )lnSI 3He p

rH~HbiX - npeo6na)laHHe SIJlepuoro npHTSI~ e

HHSI. 3aMe~eua Koppen.s~UHSI 8 npouec c ax 

MHO~eCT8eHHOrO o6pa308aHHSI ~aCTHU Me~

JlY nHOHaMH H npOTOHaMH (8~neTaiOIUHMH 

uaJaJl) 8 pTa-83aHMOJleHCT8HSIX npH HM

nynbcax na)laiOmero npoToua· 6onh we 

' 5 r3Bic H 8 CTOnKH08eHHSIX npH HMnynbCe 

4,2 r3BiciHYKnOH. 0JlHaKO MeXaHH3Mbl 

MHO~eCT8eHHOrO o6pa308aHHSI nHOH08 H 8bl

neTaiOIUHX Ha3a)l npOTOH08 HeCKOnbKO pa3-

nH~aiOTCSI. Hccne)lo8anocb · o6pa308aHHe 

JleHTpOH08 8 (He+p)-83aHMO)leHCT8HSIX npH 

HMnynbce 2,15 r3BiciHYKnOH. KpoMe 

cneKTaTOpHbiX 8 3THX 83aHMO)leHCT8HSIX o6-

pa3yiOTCSI H Me)lneHHbie JleHTpOHbi. AuanH3 

noKaJan, ~TO 8epOSITHOCTb cyiUeCT808aHHSI 

SIJlpa renHSI 8 COCTOSIHHH )leHTpOH+JleHTpOH 

Mana. ,QnSI nony~eHHSI HH¢0pMai.{HH 0 8HYT

pHSI)lepHOM Jl8H~eHHH OT)lenbHbiX HyKnOH08 8 

SIJlpax HJy~anocb HMnynhcHoe pacnpe)lene

uue CneKTaTOp08 8 CHCTeMe nOKOSI Sl)lpa. 

PA3Bl1Tl1E METO;::(l1Kl1 3KCllEPl1MEHT A 

1. ,QnSI npe8pameHHSI CTpHMepHOH Ka Me

phi 8 yHH8epcanbHbiH npH6op 8HYTPb pa6 o

~ero 06beMa KaMepbl 880JlHTCSI · ~HJlK0-

80JlOPOJlHaSI MHWeHb ( 803MO)i(Ho H Jlpy r oe 

8emecT80 JlnSI uanonHeHHSI MHWeHH). CHn b
Hbie MarHHTHbie ( 6onbwe 1 T) H 3neKTp H

~e CKHe . ( JlO 3 5 KB I CM) · no.ri.s~ npeJlbSI8n Si iOT 

6onbwHe Tpe6o8a-HHSI K MHWeHH. MHweHb, 

YJl08neT80PSIIOIUaSI 3THM Tpe6o8aHHSIM, c o-

3)laHa JlnSI ¢~3H~~CKOH ycTaH08KH "Pe 30-

HaHC~'. llHTaHHe MHWeHH ~HJlKHM 80JlOPOJlOM 

ocymecT8n.s~nocb nyTeM KOHJleHcauHH ra 3o-

o6pa3Horo 80JlOPOJla 8 KOH)leHCaTo pe, 

oxna~JlaeMoM ~HJlKHM renHeM. · TaKoH 

cnoco6 8biro:neu TeM, ~To n038on.s~eT pa6 o
TaTb C MHHHManbHbi'M KOnH~eCT80M 80Jl0-

po)la 8 CHCT.eMe. On biT, nony~eHHbiH n pH 

C03JlaHHH ~HJlK080JlOPOJlHOH MHWe HH, 
HCnonb30BaH npH C03JlaHHH au'anorH~HOH 
MHWeHH Jln·.s~ cTpHMepuou KaMepbi y 'cTaHo8 KH 

PHCK. 

2. Sl)lepuble peaKUHH c non.s~pH308aH Hbi

MH ~aCTHUaMHOTKpb18aiOT H08bl~ 803MO~HO

CTH np08epKH ~8aHT080H XpOMOJlHHaMHKH. 

,QnSI npo8e)leHHSI Ha CHHXpo¢a30TpOHe Ta KHX 

HCCne)l08aHHH 3aKOH~eHa pa3pa60T.Ka y 3n 08 

H CHCTeM KpHoreHHOrO HCTO~HHKa nonSip H-

308aHHbiX aTOM08 )leHTepHSI .H KpHoreHHOrO 

HOHH3aTopa CO C8epxnp080JlSIIUHM COneHOH

JlOM ua 7 T • • OcymecT8neu ¢H3H~ecKHH Ja

nycK yCTaH08KH, npo8e)leHbl KOMnneKC Hbie 

HCnbiTaHHSI. Ha 8biXOJle H3 HOHH3aTopa non y

~eH nonSipH308aHH~H ny~OK JleHTpOH08 

C8biWe 100 MKA, ~TO npeBbiWaeT HHTeHCH8-

HOCTb pa60TaiOIUHX YCTaH080K TaKOrO T Hna. 
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3. ,QnSI C03JlaHHSI )leTeKTOpa C 8biCOKHM 

npOCTpaHCT8eHHbiM pa3peweHHeM J:\nSI HeHT

pOHHOH pa)lHOrpa¢HH pa3pa60Tafla H C03)laHa 

Jlpeu¢o8aSI KaMepa HHJKoro Jla8neHH~ co 

8CTpOeHHbiM CI.{HHTHnnSII.{HOHHbiM C~eT~H

KOM. 

llpocTpaHCT8eHHoe pa3peweime- ny~we 
100 MKM no o6eHM KOOPJlHHaTaM. 3Hepre

TH~eCKOe pa3peweuue JlnSI anb¢a-~aCTHU c 

3HeprHeH 5 M3B - oKono 16% npH no)lo-

6paHHOM HanpSI~eHHH Ha aHO)le. 

,QnSI nony~eHHSI JlH¢paKI.{HOHHOH KapTHHbl 

OT MOHOKpHCTann08 6enKa H HyKneHH08biX 

KHCnOT C 6onbWHMH nepHO)laMH peweTKH H 

T .Jl. HY~Ha 0JlH08peMeHHaSI perHCTpai.{HSI 

JlH¢paKI.{HOHHOH KapTHHbl 80 MHOrHX TO~KaX. 

,Qn.s~ 3THx ueneu coJJlaHa H HcnonbJyeTCSI 

ycTaH08Ka AP ,Q-1, 8 cocTa8 KOTopou 8XOJlSIT 

Jl~YXKOOpJlHHaTHaSI nponOpUHOHanbHaSI Ka

Mepa paJMepoM 350x350x10 MM 3 , 3neKT

pouuaSI annapaTypa ua nHHHH c 3BM H 
yCTpOHCT80 npe)lCTa8neHHSI )laHHbiX Ha 

Tene8H3HOHHOM MOHHTOpe. ,QOCTHrHyTa3¢

¢eKTH8HOCTb 70% JlnSI perHCTpaUHH peHT

reH08CKHX ny~eH C 3HeprHeH JlO 10 K3B, 

o6mee ~Hcno pa3pewaeMbiX 3neMeHT08 

JlH¢paKI.{HOHHOH KapTHHbl 50000 H 6biCTpo

)leHCT8He 2,5x105 co6.1c. YCTaH08Ka 

AP ,Q-1 (pH c. 9) o6ecne>IH8aeT 803MO~
HOCTb np08e)leH~SI JlH¢paKI.{HOHH~X 3KCne

pHMeHT08 Ha KpHCTannax 6enKa C nepHO)laMH 

peweTKH JlO 200-300 A , a 6biCTPOJleHCT-

8He n0380nSieT yCKOpHTb npo8e)leHHe 3KC

nepHMeHT08 8 100 pa3 no · cpa8HeHHIO c 

06bi~HbiM JlH!IlpaKTOMeTpOM. 



4. B na6opaTopuu nonyquna cymecTBeH
Hoe pa3BHTHe MeTOllHKa HCnOnb30BaHH~ 

MHKponpoueccopHbiX CHCTeM B !I>H3H"'eCKOM 
3KCnepHMeHTe. 0HH npHMeH~IDTC~ B aBTO
HOMHbiX CHCTeMaX nn~ H3MepeHH~ H MOHH
TOpHpOBaHH~ HHTeHCHBHOCTH BWBeneHHOrO 
ny"'Ka H3 yCKOpHTen~, nn~ H3MepeHH~ H 
KOHTpon~ napaMeTpoa caepxnpoaon~mux 

MarHHTOB H nHH3, aBTOMaTH"'eCKOrO KOHT
pon~ cno:lKHhiX Monynefl a cTaHnapTe KAMAK 
u coKpam~HH~ speMeHH ux HananKH. Pa3-
pa6oTaHbi 6noKH nn~ o6pa3osaHH~ MHoro
KpefiTHhiX CHCTeM npH OllHOBpeMeHHOM HC
nonb30BaHHH HeCKOnbKHX HCTO"'HHKOB 
ynpasneHH~ ( 3BM) . Pa3pa6oTaH npaflsep 
BeTBH ,[lBK-822, KOTOpbiH paCWHp~eT 

CHCTeMY MISKA no 7 KpeHTOB KAMAK H 
noJBon~eT co cKopoCTbiD 1,5 M6afiT f c nepe
nasaTb naHHbie Me)l(ny 6noKaMH KAMAK" 
H oT 6noKos KAMAK s naM~Tb ueHTpanbHoro 
npoueccopa. ,Lln~ npencTasneHH~ Ha 3KpaHax 
qepHo-6enhiX unu useTHhiX TenesuJopos 
TeKCTOB, rpa!I>HKOB, rHCTOrpaMM H npyrofl 
onepaTHBHOH HH!I>OpMai..{HH C03llaHa CHCTeMa 
DISP , BKnroqaroma~ Monynu KAMAK u 
KOMnneKc nporpaMM. CoJnaH 16-pa3p~llHhiH 
MHKponpoueccopHbiH KOHTponnep a ceKUHOH
HOM HCnOnHeHHH C MHKponporpaMMHbiM 

ynpaaneHHeM nn~ c6opa naHHbiX u ynpaane
HH~ pa60TOH 06beKTOB. C llOMOil.lbiD KOHT
ponnepa Tuna "n" u npaflsepa nocnenosa
TenbHOH BeTBH MQ)I(HO ynpaan~Tb pa6o
TOH 62 o6beKTOB. CoJnaHo JanoMHHaromee 
YCTpOHCTBO llHHaMH"'eCKOrO THna C npOH3-
BOnbHOH Bbi60pKOH eMKOCTbiD 4Kx16 pa3-
P~ll s. ~noK awnonHeH c y"'eToM ero uc
nonb JOBaHH~ B Ka"'eCTBe 6y!l>epHOH naM~TH 
unu s Ka"'eCTBe onepaTHBHoro JanoMHHaro
mer o ycTpoflcTsa. Pa3pa6oTaHo annapaTyp
Hoe H nporpaMMHoe o6ecne"'eHHe nn~ 

KoMnneKCHOH oTnanKH nocnenosaTenbHOH 
cucTeMhi KAMAK Ha nHHHH c EC-1010. 

5. B o6nacTH 6biCTpofl JneKTpOHHKH 
pa3 pa6oTaHbi 6noKH nn~ o6ecne"'eHH~ pa6o
Thi !I>H3H"'eCKHX YCTaHOBOK, 3ap~llOBO-UH!I>
pOBble "npeo6pa3osaTenu nn~ qepeHKOBCKoro 
cneKTpoMeTpa ~HC-2. BaeneHa a neflcT
sue CHCTeMa perHCTpaQHH HH!I>OpMa
UHH Ha OCHOBe ru6pHllHOH HHTerpanbHOH 
cxe Mbi c nponopuuoHanbHhiX KaMep Ha MaK
CHManbHoe "'Hcno npoaono"'eK 16384, pa3-
pa6oTaHa CHCTeMa 6nOKOB nn~ CbeMa H 
perHCTpaQHH CHrHanOB C npefi!I>OBbiX KaMep. 
,Lln~ cneuuanucToB, ucnonb3 yromux MHKpo
npoueccopHhie KOHTponnephi KAMAK, npen-

PH c 0 9o 06wHii BH.ll 6biCTPO.lleiicTBYJOWeii ycTaHOBKH APA-1 .lliUI perHcTpauHH peHTreHoBcKoii llHII!paKUHOHHoA 

KapTHHbl OT MOHOKpHCTa!l!lOB 6ei1Ka H HYK!leHHOBbiX KHC!lOT o 
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no~eH npOCTOH SIJbiK Ha OCHOBe KOMaH.U 
8-paJpSI.UHbiX MHKponpoueccopos Intel-
8080. j{JbiK REST o6ecne'IHBaeT .uuanor o
BbiH pe~HM pa60Tbl C 60nbWHM 6biCTpO-
.UeHCTBHeM npH ManOM 06beMe naMSI TH, 
y.uo6cTBO oTna.uKH nporpaMM. B uosy~ 

cepH~ 6noKOB perHCTpHpy~weH annapaT ypbl 
BXO.USIT 6nOKH HaHOCeKYH.UHOH norHKH C n po
rpaMMHbiM H ueuTpanHJOBaHHbiM py'IHbiM 

ynpasneuueM, npeo6paJosaTenu aMnnu
Ty.ua-uu¢posoH KO.U .UaT'IHKOB HJMepeHHSI 
napaMeTpOB 3neKTpO¢H3H'IeCKHX yCTa
HOBOK, MO.UynH 6y¢epHOH H rHCTOrpaMMH
py~weH naMSITH paJnH'IHOH eMKOCTH H 6bi
CTpO.UeHCTBHSI, cyweCTBeHHO llOBbiWa~wHe 

3¢¢eKTHBHOCTb CHCTeM C'IHT~BaHHSI HH
¢opMaUHH C 3KCnepHMeHTanbH~X ycTa
HOBOK. 

COBEPlllEHCTBOBAHI1E ,[(EHCTBYIOIU11X 
11 PA3PAiiOTKA HOBhiX 

CI>I13114ECK11X I1PI11iOPOB 11 YCTAHOBOK 

COBEPWEHCTBOBAHHE 
CHHXPOCilA30TPOH A 

HcnonbJOBauue ua cuuxpo¢aJoTpoue 
HCTO'IHHKa MHOrOJapSI.UHbiX HOHOB "KpHOH" 
noJBonuno nony'IHTb ycKopeuu~e SI .Upa 
BllnOTb .UO ueoua C KHHeTH'IeCKOH 3HeprHeH 
.uo 4 f3BjuyKnou. PeanHJOBaHbi B o.uuoM 
UHKne yCKOpeHHSI 6biCTpbiH H Me.uneHHbiH 
BbiBO.[lbl yCKOpeHHbiX 'laCTHU. fiony'le Hbl 
yHHKanb'hbie BTOpH'IHbie ny'IKH 3He12 u 3I-J+- l C 
3HeprueH .uo 4 f3BjuyKnou. Yny'lweua cu
CTeMa KoppeKUHH noKaJaTenSI ueo.uuopo.u
uocTH MarHHTHOrO nonS~ CHHXpo¢aJOTpOHa, 
.UnHTenbHOCTb HJMepeHHSI TOKa KOppeKUHH 
ysenH'IeHa OT 100 .UO 400 MC. fipH YCKOpe
HHH SI.Uep HMeeTCSI BOJMO~HOCTb onepaTHB
HOrO HJMeHeHHSI TOKa KOppeKUHH. PaJpa6o
TaHa H HCllOnbJyeTCSI HOBaSI CXeMa .[lnSI 
nony'leHHSI ynpaBnSI~UlHX HMnynbCOB. 3 KC
nnyaTHpyeTCSI aBTOMaTH3HpOBaHHaSI CHC Te
Ma KOHTponSI H ynpasneHHSI napaMeTpaMH 
Me.uneuuoro BbiBo.ua ny'IKa HJ ycKopHTenSI ua 
6aJe EC-1010uEC-10101>, o6ecne'IHBa~ 
waS~ CTa6HnHJaUH~ xapaKTepHCTHK BbiBO.UH
MOrO ny'IKa. CucTeMa pa6oTaeT B pe~HMe 

.uuanora onepaTop-3BM. 
CoJ.uaua annapaTypa ua nHHHH c 

EC-1010 .unS~ HJMepeHHSI ueo.uuopo.uuocTeH 
MarHHTHOrO nonS~ yCKOpHTenSI C TO'IHOCTb~ 
5x10-4 .unS~ senH'IHH MaruuTuoro nonS~ oT 
0,023 .uo 1,2 T .Mo.uepHHJHposaua ycKOPSI~ 
waSI BbiCOKO'IaCTOTHaSI cucTeMa. Pacwup eu 
.UHanaJOH 'laCTOTbl ( .UO .UeCSITHKpaTHOrO 
nepeKp~THSI) . fipu nepexo.ue ua BTopy~ 

Kpa THOCTb YCKOpeHHSI llOBbiWeHa 3¢¢eKTHB
HOCTb ycKopS~~wero 3neKTpo.ua. ,anSI yMe Hb
weHHSI MOLlY nSIUHH nnOTHOCTH '!aCTHU B 
Me.[lneHHOB~Be.[leHHOM llY'IKe yBenH'I eHa 
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aJHMyTanbHaSI npOTSI~eHHOCTb 6aH'!eH yc
KOpeHHOro ny'IKa B 1,5-2 paJa 6eJ noTepb 
HHTeucusuocTH. Ha cuuxpo¢aJoTpoue B 
HOBOM naBHnbOHe CMOHTHpOBaHbl nepBH'IHbiH 
H HeCKOnbKO BTOpH'IH~X KaHanOB 'laCTHU. 

_anSI onepaTHBHOrO KOHTpOnSI H ynpaBneHHSI 
TOKaMH MarHHTOB H nHHJ B 3THX KaHanax 
coJ.uaua cucTeMa ua nHHHH c EC-1010. 
YcTaHOBKa pac'leTu~x JHa'!eHHH TOKOB, 
KOHTponb H no.u.uep)l(aHHe Ja.uauuoro pe)I(HMa 
npOBO.UHTCSI C TO'IHOCTb~ 1A. 

PAl>OTbl no fiPOEKTAM HYKJlOTPOHA, 
YCKOPHTEJlhHO-HAKOfiHTEJlhHOfO 

KOMfiJlEKCA 
HYCKOPHTEJlhHOfOKOMfiJlEKCA 

Tji)I(EJlbiX HOHOB 

1. CoJ.uaua MeTO.UH'!ecKaSI H 3Kcnepu
MeHTanbHaSI 6aJa .[lnSI onepaTHBHOrO HCCne
.UOBaHHSI xapaKTepHCTHK MarHHTHOrO nonSI 
MY.nbTHnonbHbiX MaruHTOB .unS~ ycKopuTeneit 
CHHXpOTpOHHOrO THna H KauanOB Tpaucnop
THpOBKH 'laCTHU. To'IHOCTb onpe.ueneHHSI 
CYMMapHOH OTHOCHTenbHOH uenHHeHHOCTH 
nonS~ B .UHllOnbH~X MarHHTaX Ha pa.uuyce, 
COCTaBnSI~UleM 0,9 nonHOH anepTypbl, no 
15 rapMOHHKaM ue Xy)l(e 5x 1 o-5 . BoJMO)I(Hbl 
HJMepeHHSI B TennbiX H CBepxnpOBO.[lSIUlHX 
MaruuTax. 

fipH pa6oTe B HMny nbC HOM pe)I(HMe 803-
HHKa~T 3HepreTH'IeCKHe llOTepH, KOTOpbie B 
OCHOBHOM onpe.uenSI~TCSI COllpOTHBneHHeM 
KOMllOHeHT npOB9.UHHKa H HanonHHTenSI Ka-
6enSI. AuanHJ 'HJMepeuuit JaBHCHMOCTeH 
3neKTpOCOllpOTHBneHHH KOMllOHeHT OT 
TeMnepaTypbi ( 4,2-20 K) H senH'IHHbi Mar
HHTHoro nonS~ .uo 7 T noKaJan, 'ITO noTepu 



yMeHblUaiOTCSI npH 8bi6ope npHnOSI C 
Hau6onbWHM yLJ.enbHbiM conpoTH8neHHeM 8 
pa6oqeJ1 o6nacTH ( npu T .::.6 K ). lloTepu 
8 pa3nH'IHbiX THnax C8epxnp080)J.SIII.IHX Ka-
6eneJ1 )J.eTanbHO H3y'leHhl 8 3a8HCHMOCTH 
OT aMnnHTYLJ.bi, Hanpa8neHHSI H CKOpOCTH 
H3MeHeHHSI MarHHTHOrO non.s1, )J.HaMeTpa 
HHTeH H wara cKpy'IH8aHHSI HHTei1. 11ccne
LJ.08aHHSI ny'IKa H30nHp08aHHhlX np080)J.08, 
LJ.8yxcnoi1Hoi1 nnocKoi1 CKPYTKH H Tpy6'1aTbiX 
o6pa3U08 noKaJanu, 'ITO noTepu 8 Henpo
na.s~HbiX o6paJuax 6nHJKH K noTep.s~M 8 ny'I
Kax H30nHp08aHHbiX np080)J.08. 

CoJLJ.aHbi C8epxnpo80LJ.SII1.1He LJ.Hnonu, 
HMetoii.IHe HeOLJ.HOPOLJ.HOCTb non.s1 MeHee 1 o- 4 

8 npeLJ.enax 70% anepTypbi 6e3 ucnonb308a
HHSI )J.OnOnHHTenbHbiX KOppeKTHPYIOII.IHX 06-
MOTOK. floKaJaHO, 'ITO HaH60nbWYIO HeO)J.HO
pOLJ.HOCTb C03)J.aeT KOpnycHaSI H30JISIUHSI 
o6MoTKH. PaccMoTpeHa 803MO:lKHOCTb KOM
neHcauuu HeO)J.HOpOLJ.HOCTH nonSI C nOMOII.IbiO 
)J.OnOnHHTenbHbiX npoKna)J.OK Me:lKLJ.Y 8HTKaMH 
06MOTOK. 

B ycno8HSIX o6ny'leHHSI MenKOLJ.Hcnep
CHOHHoro C8epxnp080)J.SIII.Iero Ka6enSI npH 
4,2 K 8 MarHHTHOM none 5 T npoToHaMH, 
)J.eHTpOHaMH H SI)J.paMH renHSI C 3HeprHeH 
HeCKOnbKO f3B onpeLJ.eneHa 3a8HCHMOCTb 
8enH'IHHbl KpHTH'IeCKOrO TOKa 8 Ka6ene 
OT nnOTHOCTH nOTOKa o6nyqaeMbiX 'laCTHU. 

AnSI Jaii.IHThl c8epxnpo80LI.SIII.IHX MarHH
T08 C03)J.aHO ycTpOHCT80, 8 KOTOpOM norno
THTeneM 3HeprHH npu cpbi8e c8epxnpo8o
LJ.SIII.IeH ~a3hl SIBnSieTCSI )J.yroraCHTenbHaSI 
peweTKa c wyHTOM. BpeMSI nonHoro nepe
KniQ'IeHHSI TOKa COCTaBnSieT 10 MC, 3~~eK
THBHOCTb 3BaKyaUHH JanaceHHOH 3HeprHH -

98%. 

2. B paMKax npoeKTa YHK npoBeLJ.eHbi 
pa6oTbi no KpnoreHHOMy o6ecne'leHHto YHK. 
Pa3pa6oTaH H ucnbiTaH cTeHLJ. LJ.n.s~ BHJyanb-

Hor o HJy'leHHSI CTPYKTypw LJ.8yx~a3HhlX 

nOTOK08 renHSI, C03)J.a8aeMbiX C nOMOII.IbiO 
CT p yHHoro annapaTa. llpo8eLJ.eHbi ycnewHbie 
LJ.nHTenhHhle ucnwTaHHSI c8epxnpo80LJ.SIII.Iero 
HMnynbCHOrO MarHHTa npH TOKe, COCTaBnSI
IOII.I eM - 90% OT BenH'IHHbl KpHTH'IeCKOrO 
JHa 'leHHSI TOKa, npu TeMnepaType 4,3-4, 7 K 
H MaCC080M napOCOLJ.ep:lKaHHH B LJ.8YX~a3HOM 
noToKe renu.s~ B npeLJ.enax 0,1-1. HcnbiTaHHSI 
nO)J.TBep)J.HnH B03MO:lKHOCTb )J.nHTenbHOH 
yc TOH':IH80H pa6oTbi MarHHTa npu KpuocTa
THp osaHHH LJ.8YX~a3HbiM renHeM. 

3. PaccMoTpeHbi 8onpocbi KoppeKuHH 8 
Bap HaHTe CHHXpOTpOHa TSI:lKenhlX HOH08 
( n p oeKT Y KTH) c TpunneTHOH MarHHTHOH 

CTp yKTypoi1. Bw'IHcneHa xpoMaTH'IHOCTb u 
npeLJ.nO:lKeH 8apHaHT CeKCTynonbHbiX KOppeK
UHH op6HTbi. 

PaccMoTpeHw 8onpocbi opraHHJauuu 
A C Y CHHxpoTpoHa TSI:lKenbiX HOH08. llpo8e
LJ.e Hbi paC'IeTbl nOTOK08 HH~OpMaUHH, 8bi6pa
Ha CTPYKTypHaSI cxeMa ACY, CLJ.enaHa oueHKa 
ee Ha)J.e:lKHOCTH, npe)J.nO:lKeH npHHUHn pac
npeLJ.eneHHOrO ynpasneHHSI. 
~--

3KCllJ1YATAL{I151 
C H HXPOCI>A30TPOHA 

3annaHHpOBaHHOe BpeMSI pa60Thl yCKO
pHTenSI - 4000 qaco8. 

YcKopuTenb pa6oTan: 
a) Ha 3KCnepHMeHTanbHbie HCCne)J.08a

HH SI no ~H3HKe 3neMeHTapHbiX 'laCTHU H 
~H 3 HKe penSITH8HCTCKHX SI)J.ep - 3317 \faCOB 
CO Cpe)J.HeH HHTeHCH8HOCTbiO 4,2x10 11 yc
KO peHHbiX npOTOH08, 1,5x1011 )J.eHTpOH08, 
2, 4 x1010 SILJ.ep renu.s~, 1,5x10 6 SILJ.ep yrne
poLJ.a Ja OLJ.HH UHKn yCKOpeHHSI; 

6) Ha COBepweHCTBOBaHHe CHCTeM yc
KOpHTenSI - 435 'laCOB. 
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B 1980 ro,ny .ne.sneJibHOCTb na6opaTOPHH 
pa3BHBaJiaCb B COOTBeTCTBHH C nJiaHOM B 
.l\BYX rJiaBHbiX HanpaBJieHHSIX: 

- pa60Tbi no peKOHCTpyKQHH CHHXPOI..IHK
JIOTpOHa B ycTaHOBKY "Cl»" H no,nrOTOBKa 
HOBhlX 3KCnepHMeHTaJibHhlX YCTaHOBOK ,!\JISI 
HCCJie,noBaHHH B 06JiaCTH cpe,nHHX 3HeprHH; 

- BbiDOJIHeHHe lllHpOKOH nporpaMMbi HC
CJie,nosaHHH B 06JiaCTH ¢H3HKH BbiCOKHX 
3HeprHH Ha 70-r3B YCKOpHTeJie B Cepny
xose. 

HoBbie ,naHHbie nonyYeHbi npH o6pa6oTKe 
¢oT03MYJibCHH, 06Jiy1.feHHhlX Ha npOTOHHOM 

H HeHTPHHHOM nyYKax 400-r3B ycKopHTeJISI 
Cl»HAJl H Me30HHOH ¢a6pHKe SIN. Jla6opaTo
pH S1 aKTHBHO yYaCTBOBaJia B COBMeCTHOM 
OHSIH-1..\EPH MIOOHHOM 3KcnepHMeHTe NA-4. 
Pa 3pa6aTbiBaJIHCb HOBbie MeTO.l\bi H 3JieKT
po HaSI annapaTypa ,nJISI Sl,nepHo-¢H3H1.feCKHX 
Hcc ne.nosaHHH. llpose,neHhl pacYeThl ,nHHa-
MH'feCKHX xapaKTepHCTHK 
HaKOnHTeJibHOrO KOMnJieKca 

ycKopHTeJibHO
( YHK) HCO-

CTa BJieHO 3KCnepTHOe 3aKJII01.feHHe. 

llpaKTH\feCKH BCe pa60Tbi BblDOJIHSI
JIHCb B aKTHBHOM COTpy,nHH'feCTBe C HayY
HbiMH ueHTpaMH cTpaH-yYaCTHHI..I OHSIH. 

HAYQHO-HCCJlE,[(OBATEJl.hCKHE PAJ>OTbl 

HCCJlE~OBAHHE 
CBOHCTB H B3AHMO~EHCTBHH 
3J1EMEHT APHbiX lJ.ACTHU 

1. BbmonHeHbi ( cosMeCTHO c JlTCI») saJK
Hhle TeopeTHYeCKHe Hccne.nosaHHSI no npo-
6neMe OCI..IHJIJISIUHH HeHTpHHO, c¢opMyJIHpO
BaHHOH J).M.llOHTeKOpBO snepBbie B 1957 
ro.ny. 3To HanpasneHHe Hccne.nosaHHH a 
HacToSimee speMSI npHo6peno oco6y10 aKTy
anbHOCTb B CBSI3H C pa3pa60TKOH 06be,nH
HeHHbiX MO,neneH B3aHMO,neHCTBHH 3JieMeH
TapHhlX \faCTHI..I, B KOTOphlX HeCOXpaHeHHe 
6apHOHHOrO H JienTOHHOrO 3apS1,!\0B ,!\OJIJKHO 
npHBO,!\HTb K cymeCTBOBaHHIO 3¢¢eKTa 
OCI..IHJIJISII..IHH. 

B 1980 r. paccMoTpeHhl OCI..IHJIJISIUHH 
HeHTpHHO B HOBbiX CXeMaX CMelllHBaHHSI C 
,!\HpaKOBCKHMH HJIH MaHopaHOBCKHMH MaC
CaMH, Tpe6yiOIUHX YeTHOrO 'fHCJia 3apSIJKeH
HhlX nenTOHOB. lloKa3aHO, \fTO H3y1.feHHe 
OCI..IHJIJISII..IHH no 3 BOJIHJIO 6bi OT JIH'iHTb CJiy\faH 
MaHopaHOBCKHX Mace OT CJiyYaSI ,!\HpaKOB
CKHX Mace. 

2. 06HapyJKeH B03MOJKHbiH CJiy\faH o6-
pa30BaHHSI Sl,npa Hosoro THna - cynepSI,npa, 
BKJIIO'iaiOmero nOMHMO 06bi1.fHbiX HYKJIOHOB 
O\fapoBaHHbiH 6apHOH. 3TOT pe3yJibTaT 
nOJiy'feH npH aHaJIH3e nSITH HaH,neHHbiX paHee 
BO B3aHMO,neHCTBHSIX npOTOHOB C 3HeprHeH 
70 H 250 r3B C Sl,npaMH ¢oT03MYJibCHH 
aHOMaJibHhlX C06hlTHH - ",nBOHHhlX 3Be3,n" 
C 60JiblllHM 3HeprOBbi,!\eJieHHeM. Y CTaHOB
JieHO, \fTO YeThlpe H3 HHX He MOryT 6hlTb 

OT,neJieHbi OT ¢oHOBbiX npoQeCCOB. B nSITOM 
C06biTHH 06HapyJKeHa BHJII(a OT B03MOJKHOrO 
pac na.na HeHTpaJibHoro D -MeJoHa Ha Krr
HJIH K rr rrS Me 30Hbl. 

KHHeMaTHYecKHH aHaJIH3 noKaJbiBaeT, 
\fTO ,naHHOe C06biTHe MOJKeT 6biTb HHTep
npeTHpOBaHO KaK napHoe o6pa3osaHHe oYa
posaHHbiX YaCTHI..I l\+c H i)o , 0,!\Ha H3 KOTO
pbi X (D0

) pacna.naeTCSI Ja • speMSI 
-0 ,3· 10-14 c HaK+rr-(rr 0

), a ,npyraSI (A:) 
o6pa3yeT CBSI3aHHOe COCTOSIHHe C HYKJIOHaMH 

c ynepSI,npo (npe,nnonoJKHTeJibHO cBe) 
( p H c . 10) , KoTopoe pacna,naeTcSI Ja 
speMSI ( 2+5) • 10- 14 c. 

Pa6oTa no noHcKy cynepSI,nep npo.non
JKae TCSI. 

3. B cosMeCTHOM 3KcnepHMeHTe OHSIH
CCC P - ClliA - llHP no Hccne.nosaHHIO 
B3aHMO,!\eHCTBHH HeHTpHHO BbiCOKHX 3HeprHH 
C Sl,npaMH ¢oT03MYJibCHH C npHMeHeHHeM 
CHCTeMbi ueneyKaJaHHSI Hau.neHo H npoaHa
JIH3 HposaHo 55 B3aHMO,neHCTBHH HeHTpHHO
SI,npo ( B TOM \fHCJie 15 - B ~y6He ) . Kpa
KOB CKOH rpynnou o6HapyJKeH pacna.n oYapo
saHHOH \faCTHI..Ihl, HHTepnpeTHpOBaHHhlH KaK 
pacn a,n Ha \feTbipe nHOHa OYaposaHHOrO F+
Me 30Ha C MaCCOH (2017+25) M3Bjc H 
spe MeHeM .no pacna,na 1,4·i0- 13 c. 

Bcero B MHpe JaperHcTpHposaHo TPH 
F +- Me30Ha, npHYeM ,nsa C MO,!\OH pacna,na 

Ha YeTbipe nHOHa. 3TH pe3yJibTaTbi npOTH
BOpe YHJIH o6menpHHSITOH cxeMe pacna.na TSI
JKe noro KBapKa, YTO CTHMYJIHposano .nanb-
HeHlllHe TeopeTH'feCKHe Hccne.nosaHHSI. 
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06MICHeHHe HaH)leHO B npe)lnOJIO:lKeHHH 
60JibWOrO BKJia)la )lHarpaMM C aHHHrHJI SI-
1..\HOHHbiM B 3aHMOLleHC TBHeM. 
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PHc .10. Cny'laii o6paJoBaHHll sljloTOJMYilbCHH,o6n y

'leHHOii npOTOHaMH C )HeprHeii 250 f38, lll{pa HOB OfO 

THna - cynepliJlpa. BHHJY npHBeJleHa cxeMa npoue c ca 

C yKaJaHHeM o6pa30BaBWHXCll 'laCTHU . 3HaKOM 5 n o

Me'leHO cynepliJlpo. 

4. B cooMeCTHOM onhne OHSIH- 114>B3 -
UEPH Ha yCTaHOBKe MHC OHSIH B HCCJie 

LlOBaHHH npoueccoo KorepeHTHoro o6pa3o 
BaHHSI 3rr-CHCTeM npH 40 LlB I c npoBeLleH 
napuHaJibHO-BOJIHOBOH aHaJIH3 )laHHbiX H LlO
Ka3aHO cymecToooaHHe A3 -peJoHaHca c 
Maccoif 1640 M3Bjc2 (pHc. 11) . .Pa J 

HOCTb !Pa3 BOJIH 2-s (frr -CHCTeMa) H 2 - p 
( p rr -cHcTeMa) Ha WHPHHe A3 -nHKa B 
cneKTpe Mace ( pH c. 12 ) HJMeHSieTc ~ 

Ha 90 ° , 'ITO LlOKa3biBaeT pe30HaHCHYIO 
npHpOLlY A~MeJoHa. 

Onpe)leJieHo ce'leHHe oJaHMOLleifcTBHSI 

3rr-Me30HHOH CHCTeMbl C HYKJIOHOM LlJlSI CO
CTOSIHHH no CnHHY H 'leTHOCTH 0- , 1 + H 2 - , 
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' KOTOpoe OKa3aJIOCb paBHbiM 26 M6 LlJlSI CH-
CTeMbl 0-, 16 M6 LlJlSI COCTOSIHHSI 1 ~ H 

30 M6 LlJISI COCTOSIHHSI 2- . Ha pH C . 13 

npHBeLleHa A -JaBHCHMOCTb KorepeHTHoro 
Ce'leHHSI B COCTOSIHHSIX no CnHHY H 'leTHOCTH 
o-, 1 + , 2- LlJlSI 06JiaCTH MaCC 

(1-:-1,2) f3Bjc 2 . B o6nacTH Mace 3"-
cHcTeMhi ( 171,8) f3Bfc 2 oueHeH BKJiaLl 
aMnJIHTY Ll C nepeoopOTOM CnHHa, KOTOpblH 

Co6./50M3B 

100 

50 

1.4 

Coo.; 50 M3B 

500 

100 

1.4 

2- p 

1.8 M31r(f3B/c 2) 

2-s 

1.8 MJrr(f3B/c~) 
pH C • II . HHTeHCHBHOCTH BOJIH C KBaHTOBblMH 'lHCJiaMH 

2-s H 2-p B 06JiaCTH A3. 



oKaJaJicSI npeue6pe)I(HMO MaJihiM JJ.JISI nepe
uauuwx SIJJ.PY HMnyJibCOB, MeHblliHX 
0,01 ( r3Bfc) 2 • 

++ 
+ 

+ 

1.6 2.0 
M3JT(f3B/c 2

) 

t+ 
+ 

1.6 2.0 
M3:rr C f 3B/ c 2 ) 

PH c .12. noseneHHe ljla3 2-s H 2-poTHOCHTeJJbHOHe-

pe 30HaHCHOii BOJJHbl Q-p. 

.01 

5 10 500 100 200 
A 

pH C . 13. A- JaBHCHMOCTb KOrepeHTHOrO Ce<teHHSI 

B COC T OSIHHSIX no CnHHy H <teTHOCTH 0-, J + , 2- . 

5. B 3KcnepuMeuTe 11P03A HJMepeua 
nOJISipH3aQHSI B 06MeHHOM nHOH-npOTOHHOM 
pacceSIHHH rr-p -+rr 0 n npH 3HeprHH UHOHOB 
Err= 40 r3B H nepeJJ.aHHOM HYKJIOHY HM
nyJibCe It I < 1 (r3Bjc) 2 • Cpeuuee 
3Ha'!eHHe nOJISipH3aQHH COCTaBJISieT (6+2) %. 
Cpaoueuue 3Toro peJyJibTaTa c uauubiMH, 
noJiy 'leHHhlMH npH 6onee HH3KHX 3HeprHSIX, 
yKa3bi BaeT Ha TO, 'ITO nOJISipH3aQHSI y6biBaeT 
C pOCTOM 3HeprHH KaK 1/ Jf:" ', rue S=2mpErr, 
mp - Macca npoToua. 

B onwTe ucnoJibJooanacb coJuauuaSI B 
na6opaTopuu caMaSI KpynuaSI B MHpe ( o6'heM 
60 CM 3) "3aMOpO)I(eHHaSI" nOJISipH 30BaHHaSI 
npOTOHHaSI MHllieHb. 
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6. B 3KcnepHMeuTax ua ycTauooKe 
PHCK ( nsiTHMeTpooa~ CTpHMepua~ KaMepa 
B MarHHTHOM none) nonyqeuhi nepBbie pe
JynbTaTbi no MHO:lKeCTBeHHOCTH 3ap~:lKe H HbiX 
'faCTHU B coy.uapeuH~x 77- -~.upo H K- - ~.upo 

npH 40 r3B 1 c. AnnapaTypa noJoon~na 
H3y'faTb B3aHMO)J.eHCTBH~ O)J.HOBpeMeHHO Ha 
l.{enoM Ha6ope TOHKHX MHIIIeHeH, BKniO 'fa~ 

:lKHLJ.Kooo.uopo.uuyiO ( ~.upa p , Li, C , S , Cu, 
CsJ H Pb) (pH C. 14 ), H onpe.uen~Tb 3HaKH 
Jap~.uoo 'faCTHU. HeKOTOphle 3KcnepHMeu
TanbHhie peJynbTaTbi npHoe.ueuhi ua 
pH c. 15 H pH c. 16. CHcTeMaTH'feCKHe 3KC
nepHMeHTanbHhle )J.aHHhle no MHO:lKeCTBeH
HOCT~M B K--~LJ.pO B3aHMO)J.eHCTBH~X )J.O CHX 
nop OTCYTCTBooanH. HaA.ueuo, 'fTO B npe
.uenax 3KCnepHMeHTanbHbiX norpernuoc TeH 
( .. 1 0% ) ue ua6niO.uaeTc~ paJnH'fH~ cpe.u
uux MHO:lKeCTBeHHOCTeH KaK BCeX Jap~ :lK eH

HbiX, TaK H OTPHUaTenbHO Jap~:lKeHHbiX 'fa
CTHU )J.n~ B3aHMO)J.eHCTBHH 77- -~LJ.pO H K -
~LJ.pO. IlpH CpaBHeHHH MHO:lKeCTBeHHOCTeH 
'faCTHI.{ nonO:lKHTenbHOrO H OTpHI.{aTenbHOrO 
3ap~)J.a Ha6niO)J.aeTC~ H36biTOK 6biCTpblX 
( > 500 M3B 1 c) nono:lKHTenbHbiX qacTHU, 

paCTYlliHH C aTOMHbiM BeCOM ~LJ.pa. 

7. IloKaJaua cornacooauuoCTb 3Kcne
PHMeHTanbHhiX )J.aHHbiX C KHpanbHOH TeopHeH 
npouec ~oo 7777 ~ 7777 H 77N -> 7777 N npH oaiiu-

1T,-K~ p 

40r3Bfc 

6l-1nonftpt-tbiH 
reHepaTop Mapt<ca 

' 6eprOBCKOM uapyrneHHH KHpanbHOH CHMMeT-
pHH H ManbiX .unHuax 7777 -·pacce~HH~. C no
MOll.lbiO paC'feTOB B paMKaX KHpanbHOH TeO
pHH peaKUHH 77 N ... 77 77 N o6ocuooauo npu
Meueuue MeTo.ua 4y-floy K peaKUHH 
,-p ... 77+77-n npH HH3KHX 3Hepru~x. Y'feT 
no.unoporoooro uyn~ noJoon~eT yTO'fHHTb 
Juaqeuue .unHHhl s-Bonuoooro 77r.-pacce~
HH~ a8 H3 3KCTpanon~UHH K nopory ¢a3 
o0, nony'feHHbiX B peaKI.{HH 77-p --> 77+ 77 -n , 
B IIIHpOKOM HHTepoane 3HeprHH. Cl»a3bl 7777-
pacce~HH~ o~ OnHCbiBaiOTC~ npH 3Ha'feHHH 
LJ.nHHbl pacce~HH~ a0 = ( 0 ,23+0 ,3) m; l H 
nono:lKeHHH no.unoporoooro uy n"Si q2 = 
=(-0,7~0,3)m; (puc.17). 

0 

8. Ilpe.uno:lKeH onbiT no uccne.uooaHHIO 
¢yu.uaMeuTanbHOH CTPYKTYPHOH KOHCTaHThi -
non~pHJyeMOCTH Jap~:lKeuuoro nuoua. Cy
mecTByeT 6onbrnoe KonuqecTBO TeopeTH'fe
CKHX npe)J.CKa3aHHH )J.n~ 3TOH BenH'fHHbl B 
pa3nH'fHbiX KBapKOBbiX, KHpanbHbiX H .upyrHX 
Mo.uen~x. O.uuaKo 3KcnepHMeuTanbHhie .uau
Hbie non~pHJyeMOCTH mtOHa noKa OTCYTCT
BYIOT. 

.[{n~ onpe.ueneuH~ non~pHJyeMOCTH 77 -
MeJoua npe.uno:lKeuo uccne.uooaTb npouecc 
pacce~HH~ nHOHOB BbiCOKOH 3HeprHH B 
KynOHOBCKOM none ~)J.pa C HCnycKaHHeM 
:lKeCTKoro y -KBaHTa ( 77- + ~.upo -. 77- + 

.... 
~ 

I 

~ 

470 eM 

pH C , 14 . CxeMa JKCnepHMeHTa no HCC!lellOBaHHIO MHOlKeCTBeHHOCTeH o6pa30BaHHR 

JapRlKeHHbiX 'laCTHU Ha MarHHTHOM c ne KTPOMeTpe PHCK c 5-MeTposoti CTPHMepHOH 

KaMepOH. 
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14 • <n,h> t 14 
/ • <n,h> 

f a (n/ J// a <n""> 
12 

" TI"'C 
12 

--- TrA / 
10 / 10 /'i' 
8 /.( 8 

'/ m.40r3B ~.40T3B 
6 ~ 6 

4 4 
• • . . 

2 2 

L:t ~ . qu Cfl ~b Lj5 .~ c,u 'il'fl 
2 3 2 3 

" 'i) 

pH C. 15 . 3aBHCHMOCTH cpeLIHHX MHOJKeCTBeHHOCTeli 
Jap}IJKeHHbiX <nch '> H OTPHUaTellbHO Jap}lliC:HHbiX <n- > 
'laCTHU oT cpenaero '!Hen a coy napeHHli v BHYTPH 
jjnpa . 3uaKaMH " H --- yKaJaHbJ naHHbJe npynu JKC-
nepHMeHTOB. 

3 
• 
" 
A 

c 

2 

1 

1 

Rctvn'j\ 

Rch'K-A 
R-, TT"A 

ft R- I KA 

*+ 

R-- 0.32v +0.78 

2 v 

tt 

3 
+ .sl.UPO + y ) , YHOC.sllQero OT fiOJIOBHHbl .UO 

.UeB.slTH .UeC.slTbiX Ha'faJibHOH 3HeprHH fiHOHa. 

CneKTp TaKHX KBaHTOB oKaJbiBaeTc.s~ 'fYBCT

BHTeJibHbiM K HaBe.UeHHOH B KyJIOHOBCKOM 

none ua 11 -MeJOH non.s~pHJaUHH. 

PH c. 16. 0TuoweHH}I cpenaero 'IHcna JapjjJKeHHbiX 
(R eb) H OTPHUaTellbHO 3ap}IJKeHHbiX ( R-) 'laCTHU, po
lKlleHHbiXB 17--, K--jjnpoH 17--, K-·BOLIOPOLIBJaHMO
neitcT H}IX npH HMnynbce 40 rJBjc. 

I q • ctg 80 / m 
0 77 

I 7 
I 
I 6 

I 
I 5 

1:'- I 0 
I I 4 

II I Cll 1::: 
3 -:I - ·-\-CllC'ol 

. .___ ___ 
2 \ ·- . 

I \ 

I \ 
I \ 

\ 
_, 

0 

PH c . I 7. 3KCTpanon}IUH}I K nopory lj!aJ 1>0 
no peaKUHH 17-p .. 17+17-n s6nH3H nopora; 

fiyHKTHpHa}IHWTpHX-nyHKTHpHa}l llHHHH -

2 3 4 s 
q2/ m2 

77 

pacCe}IHH}I 0 OHOB OHOHaMH: 0 • naHHble JJ.Sifl 
e- pe3yllbTaTb13KCOepHMeHTOB OpH 3HeprHH 17 r3Bfc. 

3KCTpaDOll}IUHH K nopory naHHbiX B npH6llHJKeHHH Jlj!lj!e-

KTHBHoro panuyca; cnnowuajj KPHBa}l - pe JynbTaT auanuJa naHHbiX nsyx 3KcnepHMeHTOB, Y'IHTbiBaJO

JUHif nonnoporosblif uynb B aMnnuTyne s- sonuosoro 17 17 -pacce}IHH}I. 
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Cl»aKTHI.feCKH npH JTOM 6y)leT H3yl.faTb CSI 

KOMllTOH-3!IJ!IJeKT Ha iT -Me30He, xapaK T e

pHCTHKH KOTOpOrO 3aBHCSIT OT llOJISipH3ye M O

CTH llHOHa. 3KcnepHMeHT Hal.faT Ha ny l.fKe 

llHOHOB 40 fJBjc COBMeCTHO C HCI» B 3 

( Cepnyxos ). 

B3AHMO.[\EHCTB H E 

4ACTHU CPE.[\HHX 3HEPf H H 

C ~L\PAMH 

1. HJMepeHbi JlH!IJ!IJepeuuuaJibHbie H 

)lBOHHbJe JlH!IJ!IJepeHl.IHaJibHbie Cel.feHHSI pO)I( 

)leHHSI llOJIO)I(HTeJibHhlX llHOHOB npOTOHaM H 

c JHeprueu 240 MJB ua Sl)lpax yrnepo )la 

H Me)lH. IlOJiyl.feHa 3HepreTHI.feCKaSI 3aBH CH

MOCTb JlH!IJ!IJepeHl.IHaJibHOfO Cel.feHHSI )lJISI Sl )l pa 

Me)lH llO)l yrJIOM 90° B Jia6opaTOpHOH CH-

CTeMe B )lHanaJOHe JHeprHH npOTOH OB 

240+500 MJB (puc. 18). 

1il 
40 

20 

da/dQ ( MK6/ Cp ) 

• cu 
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pH C. 18. 3aBHCHMOCTb AHij!lj!epeHUHa!lbHOfO Ce'le HHSI 

06pa30BaHHSI nHOHOB B Me30HHOH MHWeHH OT 3Hep r HH 

npOTOHHOfO ny'IKa. 

IloJiyl.feHHbie cel.feHHSI pO)I()leHHSI nuouo s 

Ha Sl)lpax H HHKJI~3HBHhle cneKTphl fiHOH OB 

HH3KHX JHeprHH npe)lCTaBJISI~T C060H ne p 

Bble 3KCnepHMeHTaJibHbJe )laHHbie npH 3He p 

fHSIX npoTOHOB HH)I(e 350 M3B. 0TcyTCTBHe 

3aMeTHbiX Hepery JISipHOCTeH B JHepreTHI.f e 

CKOH JaBHCHMOCTH cel.feHHSI, no-BHJlHMOM Y, 

CBH)leTeJibCTByeT 0 MaJIOM BKJia)le npouec

COB C o6pa30BaHHeM 6apHOHHbiX COCTOSI HHH 

HJIH H306ap. 06pamaeT Ha Ce6SI BHHMaHHe 
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( 

pe3KaSI 3aBHCHMOCTb JlH!IJ!IJepeHl.IHaJibHOfO 

cel.feHHSI oT JHeprHH npoTOHOB JlO 300 MJB, 

'ITO CJie)lyeT yl.fHTbiBaTb npH npoeKTHpOBaHHH 

3KOHOMHI.fHbiX Me 30HHbiX !IJa6pHK C B03MO)I(HO 

MeHbWeH 3HeprHeH npOTOHHOfO nyl.fKa. 

2. 06pa60TaHbl pe3yJibTaTbl H3MepeHHH 

neso-npasou acHMMeTpHH KBaJHynpyroro 

pacceSIHHSI llOJIS1pH30BaHHbiX npOTOHOB Ha 

SIJlpax npu JHeprHH 635 MJB JlJISI cJiyl.faSI 

HyJieBOH nepe)lal.fH HMllYJibCa OCTaTOI.fHOMY 

SIJlPY. 

HJMepeHHbie JHal.feHHSI aCHMMeTpHH, 

llpHBe)leHHbie K llOJIHOH llOJIS1pH3al.IHH na)la~

mHX npOTOHOB, npe)lCTaBJieHbl Ha pH C • 19. 

(50[ + 

++ t t t t 
Ol.Q 

+ 
30f-

i 20 f- t 
f t f t 10 f-

t tH f f f f 
H LiBeC A! Cu Cd p~ 

2 3 t. 5 6 ~ 
pH C. 19. 3aBHCHMOCTH BeJJH'IHH aCHMMeTpHH 

( TO'IKH, 0 = 25 " Jl.C.) H nO!lS1pH3aUHH ( KPYJKKH, 

fJ = 27 ,, n.c.) a npouecce KBaJHynpyroro pacceSIHHSI 

npOTOHOB C 3HeprHei1 635 MJB OT Maccoaoro 'IHCJJa 

A MHWeHH. 

3TH )laHHbie conocTaBJieHbi c pe3yJibTaTaMH 

pauee npose)leHHbiX B na6opaTopHH HJMepe

HHH seJIHI.fHHhl noJISipH3al.IHH npoTOHOB npu 

KBaJuynpyroM pacceSIHHH uenoJIS1pH3osau

HbiX npoTOHOB c JHeprueu 640 M3B ua Tex 

)l(e Sl)lpax. 3aBHCHMOCTH H3MepeHHbiX 3Ha

l.feHHH aCHMMeTpHH H llOJISipH3al.IHH CHJlbHO 

OTJIHI.fa~TCSI Jlpyr OT )lpyra. Ecnu yqecTb, 

'ITO JlJISI cso6o)luoro pacceSIHHSI HYKJIOHOB 

3TH seJIHI.fHHbi cosna)la~T, o6uapy)l(eHHoe 

pa3JIHI.fHe yKa3hlBaeT Ha l.fYBCTBHTeJibHOCTb 

llOJIS1pH3al.IHOHHbiX napaMeTpOB K BJIHSIHH~ 

SIJlepuou cTpyKTYPbi. 

3. C llOMOmb~ !IJOT03MYJibCHH, 06Jiy

l.feHHbiX Ha llYI.fKe iT- -Me30HOB yCKOpHTeJISI 



SIN ( lllseiiuapH.SI ) , H3y'leHa peaKUH.SI JlBOH
HOH nepe3ap.S1JlKH nHOHOB Ha .S!Jlpe nHTH.SI-7. 
3aperHCTpHpOBaHO 150 cnyl.faes )lBOHHOH 
nepe3ap.SI!lKH 17- + 7 Li _. 17+ + ... npH :meprHH 
na!laJOmHx 17--Me30HOB 102 M3B sna6opa
TopHoi1 CHCTeMe KOOpJlHHaT.17+ -Me30Hbl pe
fHCTpHpOBanHCb 8 3MynbCHOHHOH CTOnKe, 
pacnono)l(eHHOH noll yr noM 30 ° K ny'IKY 
na!laJOlUHX Ha MHWeHb 17- -Me30HOB. He 6hino 
06Hapy)l(eHO 3aMeTHOfO nHKa OT rHnOTeTH
I.JeCKOH peaKUHH 17- +- 7Li ... 17 + + 7 H (OCHOB
Hoe COC TO.SIHHe ) 8 TOH 'laCTH 3HepreTHI.Je
CKOfO cneKTpa 17+ -Me30HOB, KOTOpa.SI COOT
BeTCTByeT 3HeprHH CB.SI3H 7 H 8 HHTepsane 
( -5 -:- +25 ) M3B. nony'leHHoe npe!lenbHOe 
3Hai.JeHHe COOTBeTCTBYJOlUero JlHI!JI!JepeHUH
anbHOfO nonepe'IHOfO Ce'leHH.SI paBHO 
1,0x10-31 CM 2 jcp Ha ypOBHe )lOCTOBep
HOCTH 90%. ~OpMa 3aperHCTpHpOBaHHOf0 
cneKTpa 17+ -Me 30HOB yKa3biBaeT Ha HanH'IHe 
CHnbHOfO 83aHMO!leHCTBH.SI 8 KOHei.JHOM CO
CTO.SIHHH Me)l()ly 17+ -Me30HOM, npOTOHOM H 
WeCTbiO HeHTpOHaMH. ~HI!JI!JepeHUHanbHOe 

nonepe'IHoe ce'leHHe JlBOHHOH nepeJap.SIJlKH, 
npOHHTerpHpOBaHHOe no BCeM 3HeprH.SIM 
17+ -Me30HOB, paBHO ( 4,2.:_1,7) X 
X 10-3° CM 2 jcp . 

ME30A TOMHbiE 
11 ME30MOJlEKY JHIPHbiE 
OPOUECCbl 

1. 3asepweHa o6pa6oTKa )laHHbiX 3Kcne
pHMeHTa no uccne!losaHHJO 11-KaTanu3a 
peaKUHH CHHTe3a .SI!lep )leHTepH.SI H TpHTH.SI. 
3Ha'leHHe O!lHOH H3 OCHOBHbiX KOHCTaHT npo-
uecca CKOpOCTH nepexsaTa MIOOHa OT 
)leHTepH.SI K TpHTHIO, onpe!leneHHOe Ha 
OCHOBe BCero HaKonneHHOfO CTaTHCTH-
I.JeCKOfO · MaTepHana, COCTaBn.SieT 
( 2,9.:_0,4 ) • 108 c-1 . 

2. B onbiTax c ra30BOH MHWeHbJO, 3a
nonH.SieMOH CBepX'IHCTbiM BOJlOPOJlOM HnH 
)leHTepHeM )lO !laBneHH.SI40 aTM, Ha MIOOHHOM 
ny'IKe CHHXPOUHKnOTpOHa ( 680 M3B, 
0115111) H3MepeHa ocTaTO'IHa.SI non.SipH3aUH.SI 
OTpHUaTenbHbiX MIOOHOB 8 OCHOBHOM COCTO.SI
HHH Pll- H d11-aTOMOB. flony'leHbl 3Ha'le-
HH.SI OCTaTO'IHOH non.SipH3aUHH B npOTHH 
P11 (H} = 0 , 3.:_0 ,9% H )leHTepHH p ll (D) 
= 1,0.!_0,9%. I13MepeHH.SI non.SipH3aUHH 8 
ra3oo6pa3HOM npoTHH H )leiiTepuu npose)le
Hbi snepBbie. 

SI~EPHASI COEKTPOCKOOI1SI 
11 PA~I10XI1MI1SI 

1. BbinOnHeH KOMnneKC HCCne)lOBaHHH 
8 o 6na CTH .SI!lepHOH cneKTpOCKOnHH: MeTO
!lOM OH-naHH Ha ny'IKe yCKOpHTen.SI Jli1SI~ 

AH C CCP no nporpaMMe .SICHA00-11PI1C 
non y 'leHbl HOBbie CBe)leHH.SI 0 CBOHCTBaX npe
!lenbHO KOpOTKO)I(HBYlUHX ( JlO )leC.SITbiX JlO
neii CeKyH)lbl ) HeHTpOHOJleliJHUHTHbiX H30-
Tonos; . MeTO!lOM opHeHTaUHH .SI)lep npH 
CBe p XHH3KOH TeMnepaType ( YCTaHOBKa 
COI1H ) H3y'lanHcb pacna)lbi paJlHOaKTHB
HbiX non.SipH30BaHHbiX .SI)lep . 

pH 3TOM nony'leH p.S!Jl HOBbiX pe3ynb
TaTo s, 8 TOM I.JHCne: 

a . Ha ocHose aHanH3a y -HJny'leHH.SI, 
3ne KTpOHOB BHyTpeHHeH KOHBepCHH ( 3BK) , 
yy - u· ey -cosna)leHHH snepsbie y)lanocb 
noc TpoHTb cxeMy pacna)la 165 Lu ( 26 B03-
6y)I(JleHHbiX COCTO.SIHHH ) . 

6 . MeTO!lOM 3a)lep)l(aHHbiX ey - H yy 
COB a)leHHH H3MepeHO speM.SI )I(H3HH p.SI)la 
B03 6 y)l()leHHbiX COCTO.SIHHH 165 Yb. 113 senH
'IHHhl Haii)leHHOH sepo.SITHOCTH BHYTPHPOTa
UHOHHoro nepexo)la 87 K3B onpe)leneHo 
3Ha eHHe BHyTpeHHero KBa!lpynonbHOfO MO
MeHTa H 3Ha'leHHe napaMeTpa KBa)lpynonb

HOH !lei!JopMaUHH. 
B. l13 y 'leHbl B036Y)I(JleHHbie COCTO.SIHH.SI 

153 Dy ,153 Tb.flpoBe)leH KOnH'IeCTBeHHbiH aHa
nH3 c neKTpos ey-cosna!leHHH. Onpe1ieneHbi 
MynbTHnOnbHOC TH )ln.SI 60nblllHHCTBa y -ne
pex !lOB. 11ccne)loBaHbi cneKTpbi y -ny'leii 
H 3 B K . Ope!lnaraeTC.SI cxeMa pacna)loB 

153 Dy , onpe)leneHbi sepo.SITHOCTH Jacene
HH.SI y posHeii 153 Tb. 

163 
r . 11ccne)losaH pacna)l Lu (T 1;g,= 

= 4, l MHH ) . I13MepeHbl cneKTpbi y -ny'leH, 
3BK, ey - H yy -cosna!leHHH. 06Hapy)l(eHo 
69 y -nepexo!lOB npH pacna)le 163 Lu, )ln.SI 
12 nepexoJlOB onpe)leneHhi MynhTHnonbHO
CTH. Ha OCHOBe pe3ynbTaTOB aHanHJa )laH
HbiX snepBbie npe)lno)l(eHa cxeMa pacna)la 
163 Lu • 163 Yb BKnJO'IaJOma.s~ 16 B03-
6y)l( )leHHbiX ypOBHeH. 

2 . 3KcnepHMeHTanbHO 
MO)I(HOCTb nony'leHH.SI nepcneKTHBHOfO )ln.SI 
.SI!lepHOH Me)lHUHHbl npenapaTa 20 1.202Tl B 
peaKUH.SIX npoTOHOB c 3Hepruei1 660 M3B 
c BH CMYTOM' CBHHUOM H PTYTbiO. B PTYTHOH 
MHWe HH TOnlUHHOH 136 r f cM 2 o6pa3yJOTC.SI 
H30TOnbi 200 Tl s KonH'IeCTBe = 15 MKH, 
201 T l - B KOnHI.J~CTBe :: 2 MKH H 202 Tl -
s KonH'Ie CTBe :: 1,2 MKH Ha MKA • 4-1 
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Pa3pa6oTaHhl npocThle H 3¢¢eKTHBHhle 
XHMHqeCKHe MeTOllhl OTlleneHH~ pallHO-

Tannu~ oT MaTepuana MHweHeH, nocne
llYIOmeu ero oqHCTKH H KOHUeHTpHpOBaHH~. 

METO,L:U1KA 3KCI1EPI1MEHTA, 
C0 3,aAHI1E HOBhiX YCTAHOBOK, 

YCKOPHTEJlhHA~ TEXHHKA 

1. Pa3pa6oTaH MeTOll naJepHOH per u
CTpauuu TpeKOB B BOllOPOllHOH CTpHMepHOH 
KaMepe C UOBbiWeHHbiM aasneHHeM ( -2 aTM). 
PerucTpauu~ TeHerpaMMbi npouJsoauna cb 
cnycT~ 2250 HC nocne noaaqu BbiCOKosonhT
Horo ( 150 KB) HMnynbca Ha 3neKTPOllbl 
KaMe phi. KaMepa pa6oTana B pe)I(HMe caMo
wyHTHposaHH~. 06beM KaMephl ocsemanc~ 
aJOTHbiM naJepoM c ao6aBKOH opraHuqecKo
ro KpacuTen~ ( poaaMHH 6)1() , npeo6pa3 yiO
mero HeBHllHMOe HJnyqeHHe B BHllHMYIO 06-
naCTb cneKTpa. 

CseT pacceusanc~ asyM~ ueHTpaMu: 
HarpeTbiM semeCTBOM B UeHTpe CTpHMepa 
H ¢poHi oM ~aepHoH sonHhl, pacxoa~meu c~ 
CHMMeTpHqHO OT KaHana CTpHM epa 

pH C. 20 . JlaJepHaR TeHerpaMMa TpeKOB 3fleKT p OHOB 

B BO.LlOPO.LlHOii CTpHMepHOii KaMepe. 
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(pH c .20). Me Toll o6ecnequsaeT BbiCOKyiO 
TQqHOCTb HJMepeHH~ KOOPllHHaT TpeKOB: 
"'100 MKM. 

2. HccneaosaHbi ocHoBHbie xapaKTe-
pucTHKH 06Hapy)l(eHHOrO B na6opaTOpHH 
HOBoro pe)I(HMa pa6oThi nposonoqHbiX KaMep 
- TaK HaJbiBaeMoro caMorac~meroc~ CTpH
MepHoro pe)I(HMa, oTnuqaJOmeroc~ oT paHee 
H3BeCTHbiX: reurepOBCKOrO - ManbiMH llnH
TenbHOCT~MH pa3p~aa H MepTBOrO BpeMeHH, 
a nponopuuoHanbHoro - cymecTseHHO 6oJib
weu aMnJIHTY a on curHaJioB. OnpeaeneHbi 
aMnJIHTYllHbie H BpeMeHHbie xapaKTepHCTH
KH, JarpyJoqHa~ cnoco6HOCTh KaMep, 
qyBCTBHTenbHOCTb K nepBHqHQH HOHH3a
UHH, a TaK)I(e npOCTpaHCTBeHHa~ JIOKa
JIHJaUH~ H HanpaBJieHHOCTb pa3BHTH~ 

CTpHMepOB. 

3. BseaeHa B 3KcnnyaTaUHIO KpynHa~ 

cneKTpOMeTpuqecKa~ ycTaHOBKa rHIIEPOH 
u HaqaThl cucTeMaTuqecKHe HccneaosaHH~ 
rHnep3ap~aosoo6MeHHhlX H apyrux 6HHap
HbiX H MHO)I(eCTBeHHbiX npouecCOB Ha nyqKe 
rr- u K -MeJoHos 70-r3B cuHxpoTpoHa 
H~B3 ( Cepnyxos). 

4. CoJaaHa u sseaeHa s aencTsue ycTa
HOBKa "IlHOH", BKJIJOqaJOma~ WHpOKOanep
TypHbiH rOllOCKOn - cneKTpOMeTp H3 llBYX
CnOHHbiX CUHHTHnJI~TOpOB ( C pa3peweHHeM 
5-10% an~ UHOHOB H npOTOHOB C 3HeprH~MH 
OT ellHHHU llO aec~TKOB M3B) H MHOrOCJIOH
Hbie UOJiynpOBOllHHKOBbie cneKTpOMeTpbl 
c Ha6opoM nHTHii-apeu¢osbiX aeTeKTopos 
nnomaahiO 8 cM2 , TonmuHon 3,5 MM ( co6-
CTBeHHoe paJpeweHHe aeTeKTopos, onpe
aeneHHoe no a -qacTHUaM, cocTaBJI~eT 35-
40 K3B). YcTaHOBKa CMOHTHpOBaHa H HC
nonbJyeTC~ Ha yCKOpHTene Ha 3HeprHIO 
1 r3B B J11151~ AH CCCP. 



5. llpOJJ.OnJKanHCb pa60Tbl no COJJJ.aHHIO 

KOMnneKCa JneKTpOHHOH annapaTypbi JJ.nSI 

aBTOMaTHJaQHH ~HJH~eCKHX 3KCnepHMeH

TOB C HCnOnbJOBaHHeM ManbiX H MHKp0-

3BM. B 1980 roJJ.y pa6oTbl BblnonHSinHCb 

no cneJJ.YIOillHM OCHOBHbiM Hanpasne

HHSIM: 

a) COJJJ.aHHe cepHH HJMepHTenbHbiX re

HepaTOpOB HaHOCeKyHJJ.HOrO JJ.HanaJOHa; 

6) COJJJ.aHHe ManowyMSIIllHX H 6biCTpO-

JJ.eHCTBYIOillHX cneKTpOMeTpH~eCKHX YCT-

pOHCTB; 

B) COJJJ.aHHe HHTep~eHCOB JJ.nSI MHHH

H MHKpo-3BM; 

r) COJJJ.aHHe aBTOMaTH3HpOBaHHbiX 

KOMnneKCOB Ha OCHOBe pa3pa6oTaHHOH an

napaTypbl JJ.nSI nposeJJ.eHHSI ~YHJJ.aMeHTanb

HbiX H npHKnaJJ.HbiX pa6oT; 

JJ.) paJBHTHe na6opaTopHoro ueHTpa 

aKonneHHSI H o6pa60TKH HH~OpMaQHH. 

6. K KOHUY 1980 r. BbmonHeH 6onbwoit 

0 6beM pa60T no peKOHCTpyKUHH CHHXpo

UHKnOTpOHa - CMOHTHpOBaHbl KpynHbie y Jnbi 

yCTaHOBKH "ell": 06MOTKH B036YJKJJ.eHHSI Mar

HHTa, YCKOpHTenbHaSI KaMepa C MarHHTHOH 

CHCTeMOH, a TaKJKe CHCTeMbl nHTaHHSI, CTa-

6 HnHJaQHH nOnS! H BOJJ.OOXnaJKJJ.eHHSI. llpo-

JBeJJ.eHa KOMnneKCHaSI HanaJJ.Ka CHCTeM H 

BbinOnHeHa nepBaSI cepHSI HJMepeHHH KOH~H

rypaQHH MarHHTHoro nonS! ycKopHTenSI. 3a

s epweHbi CTpOHTenbCTBO, MOHTaJK H HanaJJ.Ka 

0 6opy JJ.OBaHHSI CTaHQHH BOJJ.OCHa6JKeHHSI H 

rpaJJ.HPHH. CoJJJ.aJOTCSI ycTaHOBKH JJ.nSI Bbl

n onHeHHSI ~YHJJ.aMeHTanbHbiX H npHKnaJJ.HbiX 

HCCneJJ.OBaHHH Ha HOBOM yCKOpHTene. 
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B 1980 ro.uy ocHOBHbie ycHJIHjl KOJIJieK

THBa Jia6opaTOpHH 6biJIH CKOHQeHTpHpOBaHbl 

Ha npoBe.UeHHH 3KCnepHMeHTOB Ha Y -400, 

pa60TaX no nOHCKy CBepXTSI:liCeJibiX 3JieMeH

TOB B npHpo.ue, CHHTeJe TpaHcypaHOBbiX 

3JieMeHTOB, HJy'leHHH MeXaHHJMa jiJlepHbiX 

peaKUHiL EOJibWOe BHHMaHHe y.ueJijiJIOCb 

pa3BHTHIO npHKJia.UHbiX HCCJie.UOBaHHH. 

K oaxueftwHM .uocTuxeHHjjM na6opaTo

pHH OTHOCjjTCjj: 

- noJiy'leHHe BbiBe.UeHHbiX ny'IKOB H npo

Be.UeHHe UHKJia 3KCnepHMeHTOB no CHHTeJy 

H HJy'leHHIO xapaKTepHCTHK CnOHTaHHOfO 

.UeJieHHjj KOpOTKOXHBYlliHX HJOTOnOB Tjj)l(e

JlbiX 3JleMeHTOB; 

- ycnewuoe paJBHTHe MeTO.UHKH noucKa 

TpeKOB Tjj)l(eJihlX 3JieMeHTOB B raJiaKTH'Ie

CKHX KOCMH'IeCKHX Jiy'laX (06HapyxeHhl .UBa 

TpeKa, KOTOpbie, no npe.uoapuTeJibHbiM 

OUeHKaM, HHTepnpeTHpyiOTCjj KaK CJie.llhl 

aTOMHbiX jiJlep C Z ~110, npHCYTCTBYIOlliHX 

B KOCMH'IeCKHX Jiy'laX); 

- HCCJie.UOBaHHe HepaBHOBeCHbiX npo

QeC COB, conpOBOX.UaiOlliHXCjj 3MHCCHeft Bbi

COK0 3HeprH'IHbiX Japji)I(CHHbiX 'iaCTHU; 

- npooe.ueuue pa6oT no coJ.UaHHIO Kpyn

HbiX 3KCnepHMeHTaJibHbiX YCTaHOBOK JlJljj 

HCC Ji eJlOBaHHH Ha Y -400 H COJJlaHHIO HJMe

pHT e JibHO-Bbi'IHCJIHTeJibHOfO QeHTpa Jlj~P; 

- COJJlaHHe H JanyCK HOBOfO MHKpOTpo

Ha M T -22 c 3Heprueft 3JieKTpouoo 22 M3B 

H H HTeHCHBHOCTbiO JlO 30 MKA, nOBbiWeHHe 

npen eJibHOH 'IYBCTBHTeJibHOCTHaKTHBaUHOH

HOfO auaJIHJa ua cepe6po ( 1 o-6r 1 r), Jono

To H ypaH (10-7 rjr); pa3pa60TKaMeTO.llHK 

3Kcn peccuoro aKTHoauuouuoro auaJIHJa co

nepx aHHjl 6eJIKa B opraHH'ieCKHX o6beKTax; 

- HJy'leHHe BJIHjjHHjj HOHHOfO 06Jiy'le

HHjj Ha MeXaHH'IeCKHe H 3JieKTpO~H3H'IeCKHe 

csoft cTsa pjjna oewecTB, pa3pa6oTKa Texuo

noru u ·noJiy'leHHjl ua ny'IKax Tj!XeJibiX HOHOB 

j!Jle p HbiX ~HJlbTpOB, CnOC06HbiX pewaTb WH

pOKHH KJiaCC JaJla'l no MHKpO- H YJibTpa

~HJl bTpaUHH. 

HAY4HO-HCCJ1E~OBATEJ1hCKHE PAJiOThl 

llOHCK 

CBEPXTj~)I(EJihiX 

3JIEMEHTOB B llPHPO~E 

1. fipOJlOJI)I(aJIHCb pa60Tbl no nOHCKy 

TpeKOB CBepXTjj)l(eJibiX KOCMH'IeCKHX j!Jlep 

s onusuuax HJ MeTeopHTOB Mapbj!JiaXTH 

u Hr JI CTeflweu. llposeneua KaJIH6posKa 

OJIHBHHOB ycKopeHHbiMH j!JlpaMH Xe , Pb , 
U. MeTOJl HJ6upaTeJibHoro oTxura TpeKOB 

j!Jlep B OJIHBHHaX nOJBOJIHJI yCTpaHHTb ~OH 

-107 TpeKOB/CM2 OT KOCMH'IeCKHX j!Jlep 

C 23::;; Z ::;;50. ~Jlji BbljjBJieHHjj Tpe KOB j!Jlep 

C Z ~50 B 06beMe KpHCTaJIJia OJIHBHHa npo

BOJlHJIOCb o6Jiy'ieHHe C~OKYCHpOBaHHhlM Jia

JepHbiM ny'IKOM, KOTOpoe COJJlaBaJIO CHC

TeMy MHKpOTpewHH. 

llposeneu noucK TpeKos j!Jlep c Z~110 
B JlBYX Ky6H'IeCKHX CaHTHMeTpax OJIHBH

HOB. 3aperHCTpHpOBaHO 350 TpeKOB j!Jlep 

rpynnbi TOPHjj-ypaua. 06uapyxeuo noa 

TpeKa, KOTOpbie MoryT, no npenoapuTeJib

HbiM OQeHKaM, 6biTb HHTepnpeTHpOBaHbl KaK 

cnenbi j!Jlep c Z ~11 0 ·. Ha6niOnaeMbiH 3~
~eKT COOTBeTCTByeT pacnpOCTpaHeHHOCTH 

CBepXTjj)l(eJibiX j!Jlep B KOCMH'IeCKHX JIY

'IaX Ha ypOBHe (1- 3) • 10-3 OT j!Jlep rpynnbl 

Th- U. 

2. CosepweucTsooaJIHCb MeTOJlbi pe-

ruc T pauuu pe.uKHX co6biTHH cnouiauuoro 

nene HHjj, npuMeHjleMbie npu noucKe coepx

Tj!XeJibiX 3JieMeHTOB s npupo.ue. B na6o

paTo puu COJJlaH HOBhlH neTeKTOp HeHTpO

HOB , noMeweHHbiH B cneuHaJibHYIO JawHTY 

H3 6eTOHa (TOJllliHHa JalliHThl COOTBeTCT

sye T 15 M BO.llHOfO 3KBHBaJieHTa npH 06-

we M Bece 1200 TOHH) • ~OnOJIHHTeJibHO 
npHM eHjjeTCji aKTHBHaji JalliHTa H3 nJiaCTH

'IeCKHX Cl.IHHTHJIJljjTOpOB, KOTOpajj B 100 

pa3 yMeHbWaeT ~OH OT KOCMH'IeCKHX MeJO

HOB . ~eTeKTOp npeJlCTaBJijjeT C060H 6JIOK 

H3 praHH'IeCKOfO CTeKna JlHaMeTpOM 550 

H B biCOTOH 700 MM, B UeHTpe KOTOpOrO 

HMeeTCjj CKBOJHOH KaHaJI JlJlji paJMeweHHji 

uccn enyeMoro o6paJua (puc. 2 1). BoKpyr 

3To r o KaHana paJMeweuo 56 
3He -c'leT'IH

KOB C 3~~eKTHBHOCTbiO fn= 0,5 JlJljj pe

fHC T paUHH OJlHHO'IHOfO HeHTpOHa. 0T60p 

co6biTHH cnouTauuoro neneHHjj ocymecT

BJijl e Tcj! C nOMOllibiO MHOfOnapaMeTpOBOH 

3Jie KTpOHHOH CHCTeMbl npH perHCTpaQHH 

KpaT HbiX C06biTHH pOXJleHHjj HeHTpOHOB 

(2 HJIH 6onee)nocne CTapTosoro curuana 

c n epsoro 
3He- C"'eT"'HKa, JaperucTpupo

oaow ero HeHTpOH, HJIH CHrHaJia C .UeTeKTO

pa CKOJIKOB .ueneHHji. PaJpewaiOwee spe-
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M.A CXeMbl COCTaBJI.AeT 100 HC. HoBa.A y c
TaHOBKa n03BOJI.AeT lleTeKTHpOBaTb CnOH
TaHHOe lleJieuue B o6pa3uax aecoM -10 Kr 
npu ypoaue c'leTa B uecKOJibKO lleJieHHH 
B lleHb, T.e. n03BOJI.AeT npOBOllHTb nOHCK 
o6pa3UOB, r lle KOHUeHTpaUH.A npHpOllHOrO 
caepxT.A~enoro 3JieMeHTa 6ylleT cyme c T
aeuuo BbiWe, 'leM B MeTeopHTax. 

6 e T 0 H 1200 TOHH 

PH c. 2 I. HeilTpOHHbiH .aeTeKTop, ycTaHosneH HbiH 

B HHJKO~OHOBOH JJa6opaTOpHH. 

3. 3aaepweuo o6opyllOBauue HH3Ko!1Jo
HOBOH ia6opaTopHH a Epeaaue coaMecTHO 

c EpeaaucKHM rocyllapcTBeHHbiM yuuaep
CHTeToM. Ha r Jiy6HHe, COOTBeTCTByiOm eu 
660 MeTpaM BOllHOrO 3KBHBaJieHTa, CMOH
THpOBaHbl llBa lleTeKTOpa llJl.A perHCTp a
UHH aKTOB MHO~eCTBeHHOH 3MHCCHH HeHT
pOHOB. YcTaHOBKH no3BOJI.AIOT o6uapy~H

BaTb npHpOllHble CnOHTaHHO lleJI.AmHeC.A HJ0-
0-14 

Tonbi npH Hx KOHUeHTpauu.Ax llO 1 r I r. 
~OCTHrHyTa.A 'IYBCTBHTeJibHOCTb o6ecne'IH
BaeT npoBelleHHe 3KCnepHMeHTOB no no
HCKY caepxT.A~eJibiX 3JieMeHTOB. 

CHHTE3 H HCCJlE~OBAHHE 
CBOHCTB H30TOllOB 

TPAHCYPAHOBhiX 3J1EMEHTOB 

1. CoJllaH KOMnJieKc annapaTypbi llJI.A 
HCCJiellOBaHHH XHMH'IeCKHX CBOHCTB 3 Jie
MeHTa 107. ATOMbl OTlla'IH H3 MHWel:iH TOp
M03.ATC.A B noToKe ana~uoro B03llyxa, KO
TOpbiH UHPKYJIHpyeT B 3aMKHYTOH CHCTeMe. 
06pa3yiOmHeC.A OKHCHbie H rHllPOOKHCHbie 
COellHHeHH.A nponycKaiOTC.A 'lepe 3 !IJHJib Tp 
llJl.A OTlleJieHH.A MOJieKyJI HeJieTy'IHX COellH
HeHHH H 3aTeM nocTynaiOT ua KBapue a yiO 
TepMOXpOMaTorpa!IJH'IeCKYIO KOJIOHKY C Tp e-

48 

' KOBbiMH lleTeKTOpaMH CnOHTaHHOrO lleJie-
HH.A. Auanor 107-ro 3JieMeHTa peHHH o6-
pa3yeT rHllpOOKHCb, OCa~llaiOmyiOC.A Ha KO
JIOHKe npH TeMnepaType OKOJIO 100°(p H C.22). 
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PH c. 2 2. Pacnpe.aeneHHe B.ltOJib KOJJOHKH JOH ocaJK

.aeHHH JJeTy~HX COe.l{HHeHHH peHHH npH paJHOH BJJalK

HOCTH BOJJtyXa: JJeBbiH nHK noJJy~eH npH HCnOJJbJOBa

HHH cyxoro BOJ.l{yXa ( BJialiCHOCTb - 10-4 
MM pT.CTJ, 

npaBbiH - c BJJaJKHOCTbiO 4-5 MM pT.cT. KpHBaH -

TeMnepaTypHOe pacnpe.aeJJeHHe B.l{OJ!b KOJIOHKH. 

0\fHCTKa OT !~Joua C K03!IJ!IJHUHeHTOM 104- 105 

llOCTHraeTC.A !IJaKTH'IeCKH 3a lleC.ATYIO llOJIIO 
CeKYHllbl. XHMH'IeCKHH BbiXOll peHH.A - OKO
JIO 80%, BpeM.A BbllleJieHH.A H3 npOllYKTOB 
o6Jiy'leHH.A - ue 6onbwe 2 ceKYHll. MeTo
llHKa 06JiallaeT 'IYBCTBHTeJibHOCTbiO 1 0-3

4
cM

2 

no 3!IJ!IJeKTHBHOMy Ce'leHHIO peaKUHH CHHTe-
3a llJl.A CnOHTaHHO lleJI.AmHXC.A H30TOnOB 
1 Q 7- ro 3JieMeHTa C nepHOllaMH nonypacna
lla T112 >1 c, ecJIH 3JieMeHT 6JIH30K K peuu10 
no XHMH'IeCKHM CBOHCTBaM ( 3KapeHHH) . 

2. B 3KcnepHMeHTax no CHHTe3y H30-
Tonoa Tpauc!IJepMHeBbiX 3JieMeHTOB B pe
aKUH.AX C T.A~eJibiMH HOHaMH Bbi,neJieHHe 

HCKOMbiX npo,nyKTOB peaKUHH nOJIHOrO CJIH.A
HH.A (llPllC), HMeiOmHX HH3KHe (Ha !~Joue 
MHOrO'IHCJieHHbiX npo,nyKTOB peaKUHH nepe
lla'IH) ce'leHH.A, npe.ncTaBJI.AeT 6oJibWHe 
TPYllHOCTH. B CB.A3H c 3THM npoae.neubi 
OnbiTbl no H3MepeHHIO yrJIOBbiX pacnpe,ne
JieHHH H npo6ei'OB HeKOTOpbiX npo,nyKTOB 
peaKUHH, npHBOll.AmHX npH nOJIHOM CJIH.AHHH 
.Allep MHWeHH H 'laCTHUbl K o6pa30BaHHIO 



HJOTonoB c Z , paBHbiM 104 H 10 7. ATOMbi 

OT .a a 'IH KOJIJIHMHpOBaJIHCb B HanpaBJieHHH 

ny'IKa H C06HpaJIHCb Ha TOHKHX lj!OJibrax 

( 0,2 MrjcM2 Al). H3Mep~JIHCb a - H SF -aK

THBHOCTH. 
249 22 ) 

.[(JI~ peaKl.IHH Bk+ Ne(ENe=118 M3B 

HJMepeHhl yrnoBoe pacnpe.ueneuHe H npo-

6erH 256 Md( 256 Fm) H 252Fm (pHc.23). 

N 
L 
u 
~ 
L 
0 
I 

.ll 
E 
u 
0 0 I 

cJJ 
:J 

E 
~ 
0 

g 10 
:r 
.ll 

~ 
E 
:J 

g 5 
:r 
E 
0 

--.---.---.---.---.-- -l 
249Bk0l118M3B

22
Ne-1 

o ~ m ~ w 
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PH c. 2 3. 3 KcnepHMeHTa JJ bHbl e npo6erH Sl!lep 256 MdH 
252Fm - npoay KTO B sl!lepHoii peaKUHH 249 Bk t ~ 2 Ne H 
pa C4e THble npo6er H JlJI SI COCTaBHOrO SI Jlpa 267 107 

B peaKl.IHH 2 39Pu + 22 Ne(ENe= 121 M3B) HJ

MepeHbi npo6erH 
246

Cf, 2 4°Cm H 
24 2

Cm.npo-

6erH KOMnayu.u-~.uep onpe.uen~JIHCb pac

'leTHbiM nyTeM. Bo Bcex cny'la~x ycTaHOB

neuo, 'ITO npo6erH npo.uyKTOB peaKl.IHH ne

pe.ua'IH 6onee 'leM B 2 paJa npeBocxo.u~T 

npo6erH COCTaBHbiX ~.uep, 'ITO nOJBOJI~eT 

paJ.[leJIHTb ,3TH npO.UYKTbl. 3Ha 'leHH~ "K031j!

lj!H1.1HeHTOB pa3.[leJieHH~" COCTaBJI~~T 

101 +10 3 B JaBHCHMOCTH OT KOHKpeTHOrO 

KaHaJia peaKl.IHH H yCJIOBHH 3KCnepHMeHTa 

(TOJlll.IHHa MHWeHH, TOpM03~ll.la~ cpe.ua, CTe

neHb KOJIJIHMal.IHH) . 

TaKHM o6pa30M, HcnoJibJY~ paJJIH'IH~ B 

KHHeMaTHKe .UBYX pa3HbiX no CBOeH npHpo.ue 

npoueCCOB, MO:lKHO npaBHJlbHO H.UeHTHij!H

l.IHpOBaTb KOHe'IHbie npO.UYKTbl peaKl.IHH. 

Ha ocHoBe 3THX .uaHHbiX no yrJIOBbiM 

pacnpe.ueneHH~M H npo6eraM aToMoB oT.ua-

'IH COJ.[laHhl .UBe ycTaHOBKH, npe.uHaJHa'leH

Hbie .UJI~ Bbi.UeJieHH~ npO.UYKTOB nOJIHOrO 

CJIH~ HH~ Ha lj!OHe npO.UYKTOB MHOrOHyKJIOH

HbiX nepe.[la'l. flpHHl.IHnbi .[leHCTBH~ o6eHX 

ycTa HOBOK O.UHHaKOBbi. ATOMbi OT.Ua'IH Bbi

JieTa~T H3 TOHKOrO CJIO~ Bell.leCTBa MHWe

HH ( -400 MKrjcM 2 ) 'lepe3 KOJIJIHMaTOp 

B 0 6 beM KaMepbl H TOpM03~TC~ B O.UHOH 

ycTaHOBKe B raJe ( reJIHH), B .upyrou -

B TBe p.UOM C60pHHKe ( aJI~MHHHH HJIH rpa

lj!HT) . 

Ha ycTaHOBKe c renHeBoH cTp.yeu B co

'leTaHHH C JieHTO'IHbiM TpaucnopTepOM

c6opHHKOM HCCJie.UOBaJIHCb npO.UYKThl peaK

l.IHH 249Bk+ 15N,a Ha yCTaHOBKe C .UHCKOBbiMH 

C60pHHKaMH - npO.UYKTbl peaKl.IHH 248 Cm+ 
160. 

3He prH~ HOHOB COOTBeTCTBOBaJia MaKCHMY

MY ce'leHH~ peaKl.IHH (HI, 4n), npHBO.U~ll.leH 

K CH HTeJy 26 0Ku . 

B o6oHx cn y qa~x Ha6n~.uanacb aKTHB

HOCT b c T 112 = 80 MC, 'ITO xopowo corna

cyeTc~ c npe:lKHHMH .uaHHbiMH OH.siH .an~ 
260Ku 

3 . CoJ.UaHhl .aBe ycTaHOBKH .an~ H.UeH

THij!H Kal.IHH H H3y'leHH~ CnOHTaHHOrO .UeJie

HH~ KopoTKO:lKHBYll.IHX T~:lKeJibiX ~.uep. Ha 

O.UHO H H3 HHX, BKJI~'IaBWeH .UBe HOHH3al.IHOH

Hble KaMepbi, Ha ny'I.Ke T~:lKeJibiX HOHOB no

Jiy'le Hbl .UaHHbie .UJI~ cpe.uHeH noJIHOH KHHe- . 

TH'Ie CKOH 3HeprHH < TKE> OCKOJIKOB CnOH

TaHHOrO .UeJieHH~: 24 4Fm ( T 112= 3 MC) ~KE>= 
= 193~3 M3B H 246 Fm(T 112 = 1,2 c) < TKE>= 

1 9 5~3 M3B. B HOHH3al.IHOHHbie KaMepbl 

BBe.Ue Hbl .UOnOJIHHTeJibHbie CeTKH, CHrHaJibl 

C KOTOphlX HCnOJib30BaJIHCb .UJI~ onpe.aeJie

HH~ yrJia BhlJieTa OCKOJIKOB C TO'IHOCTb~ 

~5 ° H BBe.UeHH~ nonpaBKH B < TKE> Ha no

TepH 3HeprHH OCKOJIKOB B C60pHHKe H BXO.U

HbiX OKHaX KaMep . 

.[(pyra~ ycTaHOBKa ("CHJH!j!") pa6oTa

Jia Ha ny'IKe l.IHKJIOTpoua Y -400. Ee cxeMa 

npe.UCTaBJieHa Ha pH C. 2 4. Y CTaHOBKa HMe

eT CHCTeMy MexaHH'IecKoro TpaucnopTa, 

KOTOpa~ o6ecne'IHBaeT .UOCTaBKY C60pHHKa, 

Haxo.u~meroc~ BO BpeM~ o6ny'leHH~ Ja MH

weHb~, K HOHH3al.IHOHHbiM KaMepaM Ja 

0,8 C • .[(Be HOHH3al.IHOHHbie KaMepbl C .UO

nOJIHHTeJibHbiMH CeTKaMH .UJI~ onpe.[leJieHH~ 

yrna BbiJieTa ocKoJIKOB pacnonara~Tc~ B 

'IYBCT BHTeJibHOM 06beMe HeHTpOHHOrO .ue

TeKTOpa. B MOMeHT BKJI~'IeHH~ ny'IKa HO

HOB C60pHHK .UOCTaBJI~eTC~ K HOHH3al.IHOH

HbiM KaMepaM, KOTOpbie C 31j!lj!eKTHBHOCTb~ 

0,6 perHCTpHpy~T OCKOJIKH CnOHTaHHOrO 

.UeJie HH~ npO.UYKTOB, Bbi6HTbiX H3 MHWeHH 

H HaKonHBWHxc~ B c6opHHKe. CHrHaJihl OT 

HOHH J aQHOHHbiX KaMep ~BJI~~TC~ CTapTO-
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8biMH ,!lnSI JanycKa CXeMbl HeHTpOHHOrO .ue

TeJCTOpa, ICOTOpbiH n0380nSieT onpe.uen SITb 

MHOJKeCT8eHHOCTb MrH08eHHbiX HeHTpOH08 

.ueneHHSI. 3!lJ!lJeKTH8HOCTb perHCTpaUHH O.UH

HO'fHbiX HeHTpOH08 - 0,48. liH!lJOpMaUHSI 

nocTynaeT Ha 3BM CM-3, pa6oTaiOII.l YIO 

Ha nHHHH C !lJH3H'feCKOH annapaTypOH. 

HOHM3at!MO-Ie 

:m_e 1 ; co6HpatOUl'"' 
JneKTpoA 

-c"4eT"4MK 

PH c • 2 4. CxeMa ycTaHOBKH "CHJH*". 

.. 
Ha pH c • 2 5 npH80.USITCSI nony'feHHbie 

C nOMOII.lbiO :HOH yCTaH081CH .UaHHbie 0 MaC

C080M pacnpe.ueneHHH OCKOnK08 CnOHT aH-

N 

300 

200 

100 

80 
.. 
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3 

PH c. 2 5. CnoHTaHHoe neneHHe 256 Fm: Maccoaoe pac

npeneneHHe H JaBHCHMOCTb j; OT MaCC-aCHMMCTpiiH. 

To'IKH - peJYJJbTaTbl, nony'leHHble Ha ycTaHOBKe 

"CMJH*". CnnowHall JJHHHll - Maccoaoe pacnpenene

HMe, HJMepeHHOC B YCJJOBHliX XOpoweii KOJJJIHMaUHH 

C OOMOWb~ KpeMHHCBbiX OOBCpXHOCTH0-6apbCpHbiX 

JlCTCKTOpOB . nyHKTHpHall • pallHOXHMH'ICCKHC JlaHH biC, 

D - JKCnepHMCHTaJJbHbiC JlaHHbiC JlJlll v. 

50 

HOrO .ueneHHSI 256Fm H Ja8HCHMOCTb v OT 

MaCC-aCHMMeTpHH. 

)l.aHHaSI YCTaH08Ka MOJKeT 6biTb HC

nonb308aHa ,!lnSI HJy'feHHSI CnOHTaHHOrO .Ue

neHHSI pSI.ua HJOTono8 c Z ::?: 100, o6paJyiO

IllHXCSI 8 Sl,!lepHbiX peaJCUHSIX C ManbiM no

nepe'IHbiM ce'feHHeM. 0Ha TaKJKe noJ8o

nSieT np080.UHTb 3KCnepHMeHTbl no CHHTeJy 

csepxTSIJKenbiX JneMeHTOB ( CT3) B peaJC

UHSIX THna 248 Cm + 48Ca c ucnonbJOBaHHeM 

BOJMOJICHOCTH H,!leHTH!lJHKaUHH Sl,!lep H3 HO

BOH o6naCTH CTa6HnbHOCTH no BenH'fHHe 

<TKE> H i/. HanpHMep, npH oT6ope co6biTHH 

c <TKE > ~ 220 MJB H 'fHCnoM JaperHcTpH

posaHHbiX HeHTpOHOB v ::! 3 !lJoH OT CnOH

TaHHOrO .ueneHHSI 256 Fm no.ua8nSieTCSI 

B 100 pa3, B TO BpeMSI JCaJC BepOSITHOCTb 

perucTpauuu CT3, HMeiOmero < TKE > = 
= 270 M3B H i/=5, 6y.ueT COCTaBnSITb 50%. 

Ecnu .uononHHTenbHO npo80.UHTb oT6op co-

6biTHH CHMMeTpH'fHOrO .ueneHHSI, !lJoH OT 
256

Fm 6y.ueT no.ua8nSITbCSI B 300 paJ. 
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PH c. 2 6. npeAeJJbl nonepe'IHoro ce'leHHll peaKUHH 
248 crn + 48 ca " nepHOJlbl nonypacnana CT3, nocTyn

Hble JlJill ycTaHOBKH "CHJHt" ( KpHBaJI 3); npeJlCJJbl, 

OOJJY'ICHHbiC B JJCCnepHMCHTaX B .[{y6He H bCpKJJH 

(COOTBCTCTBCHHO KpHBble 1 H 2) . 

Ha pH c. 2 6 npuse.ueHbi npe.uenbi no

nepe'fHbiX ce'feHHH H 8peMeH JKHJHH CT3, 

ICOTOpbie MOryT 6biTb .UOCTHrHyTbl C no-

MOII.lbiO .UaHHOH YCTaHOBICH 
24sc 4s c m+ a. 

.UnSI peaJCUHH 

4 . OcymecTsneHa raJoBaSI TepMo-

xpoMaTorpa!lJHSI TSIJKenbiX aJCTHHH,!lHbiX Jne-



MeHT08 8 8Hlle MeTannH~eCKHX aTOM08 Ha 

KOnOHKe H3 THTaHa. fiOCKOnbKY lln~ 3ne

MeHT08, HMeJOlUHXC~ 8 llOCTynHbiX 8eC08biX 

KOnH~eCT8aX, 3KCnepHMeHTanbHO yCTaH08-

neHO ~eTKOe COOT8eTCT8He MeXllY TeMne

paTypoH 30Hbl allCOp6UHH aTOM08 Ha KO-

JIOHKe H MeTaJIJIH~eCKOH BaJieHTHOCTbiO 

3JieMeHTa, TO onbiTHbie llaHHhie o no8elle

HHH aTOM08 3HHWTeHHH~, ¢epMH~ H MeH

lleJie8H~ (pH C. 2 7), T .e. 3JieMeHT08, llO

CTynHbiX nHWb 8 cnell08biX KOJIH~eCT8aX, 

n0380JIHJIH npHnHCaTb 3THM 3JieMeHTaM Me

TaJinH~eCKYJO 8aJieHTHOCTb, pa8HYJO ll8YM. 
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PH c • 2 7. TepMoxpoMaTorpalj)H'ICCKHC JOHbl TllliCCnblx 

aKTHHHllHbiX JnCMCHTOB Ha KOnOHKC H3 THTaHa. 

3TO nep8ble C8elleHH~ 06 HX ¢YHllaMeH

TaJibHOM ¢H3HKO-XHMH~eCKOM C80HCTBe. 

5. HJMepeHbi ce~eHH~ lleJieHH~ ~llep 
23SU H 232Th H ce~eHHe 3MHCCHH HeHT

pOH08 HJ ~llpa 9 Be noll lleHCT8HeM y -HJ

ny~eHH~, HcnycKaeMoro npH pallHOaKTH8-

HOM pacnalle H30Tono8 (62 Cu , 66 Ga, 74 Br), 
o6pa 3YIOiltHXC~ 8 peaKUH~X C T~XenhiMH HO

HaM H. 3TH HJMepeHH~ n0380JI~IOT onpe

lleJIHTb lleJIHTenbHhle H pallHai..{HOHHhle WH

pHHhl yp08HeH 8 llHanaJOHe 3HeprHH 803-

6yXlleHH~ 3-5 M3B. Ha6JIJOllaeTc~ CHJib

ua~ ¢nyKTyai..{H~ lleJIHTeJibHbiX WHpHH 8 3TOH 

06Jia CTH 3HeprHH. 

ME X AHH3M B3AHMO~EHCTBH51 
T51 )1(EJihiX HOHOB C 51~PAMH 

1. Bbmonueu UHKn HCCJiell08aHHH no 

HJy~eHHIO C80HCT8 ~llep, o6pa3YIOiltHXC~ 

nocn e 8biJieTa 8biCOK03ueprH~HbiX a -~ac

THU . HJMepeubi 3HepreTH~e'CKHe cneKTpbi 

nerKHX Jap~xeHHbiX ~acTHU ( 1 H , 2H , 3H , 
4He , 6 He , 8 He H llp.), HcnycKaeMwx noll 

yrJIOM 0° npH 60M6apllHP08Ke MHWeHeH H3 
159Tb ' 181Ta' 197 Au H 232 Th HOHaMH 20,22Ne 

H 40 Ar. HcnoJibJ yeMa~ 8 3KcnepHMeHTax 

MeT llHKa MarHHTHOH cenapai..{HH npOllYKT08 

~lle pHbiX peaKI..{HH n0380JIHJia C 8biCOKOH 

CTe n eHbiO HalleXHOCTH O~HCTHTbC~ OT nep-

8H~HOfO ny~Ka 6oM6apllHPYIOiltHX HOH08 H 

HJMe pHTb MaKCHMaJibHO 803MOXHyJO 3Hep

fHJO , T.e. onyCTHTbC~ Ha 5-6 nop~llK08 no 

ce~e HHJO no cpa8HeHHJO c ce~euHeM 8 MaK

CHM y Me cneKTpa ( CM. pH C. 2 8). 3TO llano 

803 M OXHOCTb llJI~ 8CeX H3y~eHHbiX" peaK

UHH o npelleJIHTb rpauH~HYJO 3HeprHJO cneKT

po8 H HccnellOBaTb P~ll JaKOHOMepuocTeH, 

8aXHblX llJl~ nOHHMaHH~ MexaHH3Ma peaK

UHH c 8biJieToM 8biCOK03HeprH~HbiX Jap~

xeHHbiX ~aCTHI..{. flony~eHa KOppeJI~I..{H~ MeX

llY H3MepeHHbiM 8 pa3HbiX KOM6HHai..{H~X 

MHW e Hb-HOH a6COJIIOTHbiM Ce~eHHeM 8bi

JieTa a -~aCTHI..{ H 3HeprHeH C8~3H a -~ac
THI..{ 8 ~llpax MHWeHH. 3Ta 3a8HCHMOCTb 

npellCTa8neua ua pH c. 2 9. 

c HCnOJib308aHHeM pallHOXHMH~eCKHX 

MeT ll08 8billeJieHH~ 3JieMeHT08 npo8elleH 

I..{HK JI HCCJiell08aHHH no HJy~eHHIO ~llep, o6-

pa3yJOlUHXC~ nOCJie 8biJieTa 8biCOK03Hep

fH~HbiX a -~aCTHI..{, 8 OCH08HOM COCTO~HHH. 

C 3 T OH l..{eJibiO H3y~aJIHCb ¢YHKI..{HH 8036yx

lleHH~ peaKUHH THna (HI,axn) (pHC. 30,31). 
3KC epHMeHTbl np080llHnHCb 8 llHanaJOHe 

3He p rHH 5-10 M3BfuyKJI. ua ycKopHTen~x 

Y -30 0 H Y -400. CpaoueuHe peaKUHH aon, 
flle 8 Ka~eCT8e npOllYKTa o6pa3yJOTC~ 

cna6ollen~mHec~ ~llpa 176Lu(22Ne,aon) i:4 Au 
H CHJibHOllen~mHec~ ~llpa 2ssu(22Ne,aon) ~m, 
noKa Jano, ~To 8 nocnellHeM cny~ae ce~e

HHe yMeHbWaeTC~ JIHWb 8 103 pa3a Ja 

C~e T HX lleJIHMOCTH. 3TOT 8bl80ll ~Bn~eTC~ 
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BeCbMa Ba:lKHbiM npH OQeHKe 803MO:lKHO

CTeH peaKQHH C 8blneTOM 8biCOK03HeprH~

HbiX a -~aCTHQ ,!\llji CHHTeJa H08biX ji,!\e p, 

8 TOM ~Hcne H C8epXTji:JKenbiX. 

P. 
10 I(.) 
l: • 
~ 

2,---~------------------~ 
10 

1 
1 0 f------'-

0 101----

-11----
10 

-2r----
10 

22 Ne(l78 M3B)+ 
, 232Th 

------
A 181 To 

197A • u 
o 165Tb 

9cl=O o 

(I) -3 
e1o 

~~ 'rt>j~ _4 
.. 

10 

10-s'r------- 0Au 

,l 
-6 

10 r--- ---- r 
-7 

1 0 '---2....1..0--'-40---'60--80~-100..____1....1..20-....Ll't()-.....l 

E 
6 

(}bB) 
na • 

pH C. 2 8. 3 He p reTHI.fe CKHe c neKT pbl ll -'l aCT HU , H 3 -

MepeHHble noll )TJI OM 0 ' n o OT HOWeHHIO K n ) 'IK ) 

HOHOB 
22 Ne . CT pe llK a MH noKaJ aHbl MaK CHM aJl bH O 8 0 3 -

MOlKHble J Hal.f e HHSI J He p r HH " -l.fa CT HU ilJl SI KalK .lOH 

peaKUHH . 

PaJpa6oTaH cneuHanbHhiH MeTo.n p a c

~eTa !l>YHKQHH 80J6y:JK,neHHjl, y~HTbi8aiOutHH 

pacnpe,neneuHe ua~anbHOH 3HeprHH 8 0 J-

6y:JK,neHHji 8 OCTaTO~HbiX ji,!\pax nocne 8 bl

neTa a-~acTHll, KOTopoe Ja,na8anoch ua 
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OCH08e 3KCnepHMeHTallbHbiX 3HepreTH~e

CKHX cneKTp08 · a -~acTHQ. PeJynbTaTbi 

pac~eTa no CTaTHCTH~eCKOH MO,nenH noKa-

3bJ8aiOT, ~TO npH 60llbWHX 3HeprHjiX 60M-

6ap,nHpyiOutHX HOH08 cyweCT8eHHO 803pa

CTaeT ponb npouecco8, C8jiJaHHhiX c 8hine-•i· ,. 
TOM npjiMbiX a. -~aCTHQ. Ba:JKHbiM 8bi80-

.noM npo8e,neHHbiX pac~eT08 ji8Hll0Cb TO, 

P. 
101(.) l: • 
~ 
(I) ,e_ 

10 

5 

\ol~ 
N;Q ~ 0,5 

-1 0 2 3 

}
22 

Ne 
(178 'M3B,) 

•-E<L B mu<e 
•- EJ.=60M3B. 
• -EeL =100 M3B 

Th 

4 
E SG. M3B 

pH C. 2 9. 3aBH CHM OCT b Cel.feHHSI Bbi JleTa a -'laCT HU 

OT HX :mep r HH C BSI J H B Sl ilpe MHWeHH. 

~To uaHny~wee cornacHe c 3KcnepHMeu

TanbHbiMH ,naHHbiMH ,!\OCTHranOCb npH yr

ll08biX MOMeHTaX, COOT8eTCT8YIOutHX Kpae-

8b1M COy ,napeHHjiM. IlpH~eM, ,!\lljl peaKQHH 

aOll cpe,nuee JHa~eHHe yrn080rO MOMeH

Ta .nocTHraeT 50-6011. TaKHM o6paJoM, 6hi-

no noKaJauo, ~To jl,npa, o6paJyiOutHecjl noc

ne 8bineTa BbiCOK03HeprH~HbiX a -~aCTHQ, 
ji8lljiJOTCji "XOllO,!\HbiMH" 6biCTp08pautaiOutH

MHCji . 

HJy~eua 8epOjiTHOCTh 3MHCCHH 8hiCOK0-

3HeprH~HbiX HeHTpOH08 8 peaKQHjiX C HO

HaMH 12 C H 20 Ne.3uepreTH~eCKHe cneKTpbi 

ueHTpouo8 HJMepjlnHCb c "cnonhJ08aHHeM 

8peMjlnponeTuoro cneKTpoMeTpa. Ha ocuo

BaHHH nony~eHHbiX ,naHHbiX 0 ·ueHTpOHHbiX 

cneKTpax oueueu 8Kna.n ce~eHHjl o6paJ08a

HHjl uepa8H08eCHbiX HeHTpOH08 no,n yrnOM 

0° no OTHOWeHHIO K HCnapHTenbHOH ~aCTH 

cneKTpa, KOTOpbiH He npe8hiWan 2%. 
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<!2 176 L 

pH C. 3 0 .• YHICUHH BOJ6YJt.!lCHHJI pe&JCUHH Ne+ U. 

CnnowHwe KpMBWe - peJyJJbTaTbl pac'leTa no cTa

THCTH'ICCJCoii MO.!lCJJH; nyHJCTHpHbiC - paC'ICTa, npo

BC.!lCHHOrO C Y'ICTOM pacnpC.!lCJICHHJI H&'I&JibHOA 3HCp

rHH BOJ6YJt.!lCHHJI B OCTaTO'IHOM Jl.!lPC noCJJC BbiJICTa 

6WCTpOii a -'I&CTHUW. 

2. llpouom~eanocb HJy'leHHe MexaHHJMa 

o6pa30BaHHSI JierKHX Japst:JKeHHbiX \faCTHU 

B peaKUHstx rny601coueynpyrHx nepeua'l. 
B CHCTeMax 107 , 109Ag+ 40 Ar (285 M3B) 

H 197 Au+ 40Ar(290 M3B) HJMepeubl 3uepre

TH\feCKHe cneKTphl, yrnoBble pacnpeuene

HHst H Ce\feHHSI 06pa30BaHHSI npOTOHOB, UeHT

pOHOB, TpHTOHOB, a~'laCTHU, a TaK:JKe yr

JIOBble pacnpeueneuHst H ce\feHHst o6paJoBa

HHst 3JieMeHTOB OT JIHTHSI 1l0 KHCJIOpOUa. 

Y CTaHOBJieHO 60JibWOe CX01lCTBO OCHOB

HbiX 3KCnepHMeHTaJibHbiX xapaKTepHCTHK 

JierKHX Japst:JKeHHbiX \faCTHU H THDH\fHbiX 

np01lYKTOB MHOrOHYKJIOHHbiX nepeua'l 

(pH C. 3 2), 'ITO CBH1leTeJibCTByeT 0 Ba:JK

HOH poJIH MuorouyKJIOHHbiX nepeua'l B o6pa

JoBaHHH JierKHX Japst:JKeHHbiX 'laCTHU, OC0-

6eHHO a -'laCTHU, B peaKUHSIX C HOHaMH
40 Ar. 

TeMnepaTypa BOJ6y:JKueuuoro cocTaB

uoro stupa B peaKUHH Ag+ 40 Ar, onpeueneu-

-33 

T 

++t 
p3n} T 
2p2n paoieT T 

-35 ('( 
100 120 140 160 180 

3Hepr111R Ne, n.c. (M3B) 

PH C • 3 1. .YHJCUHH BOJ6YJt.!lCHHA .!lJIJI peaJCQHA 
232 T h ... 20 Ne~ 246Cf H 238U + 22 Ne _, 2&6 Fm. CnJJOWHbiC 

ICpNBbiC - peJyJJbT&TW p&C'ICTOB no CT&THCTH'ICCICOA 

MO.!lCJIH. 

Ha11 H3 3HepreTH\feCKHX cneKTpOB JierKHX 

3ap11:JKeHHbiX \faCTHU D01l 60JibWHMH yrJiaMH, 

OKa J aJiaCb pa3JIH\fHOH 1lJISI npOTOHOB, UeHT

pOHOB H a -'laCTHU (pH c. 3 3) . Ce\feuue 

o6pa 30BaHH11 JierKHX 3ap11:JKeHHbiX \faCTHU 

\0 2 

10 ' 
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... \0 0 ; 
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~ 
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\0-2 

- 50 

107,t09Ag + 40Ar 
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ii1111 - d;, -~~.a 
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pH C - 3 2. Qqq -CHCTCM&THJta CC'ICHHA o6paJOB&HHJI 

HJoTo nos B pC&JCUHH l07,t09Ag + 40Ar ( 285 M3B) 

yroJJ BWJJCTa 'I&CTHU 40°) , 
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PH c . 3 3 . TeMnepaT y pa, onpe a e n eHHaSI H J J Hep r e

TH'leCKHX cneKTpOB npOTOHOB, a ei1TpOHOB H " -4 a (' 

THU !lJlSI pa3JlH4HbiX y rJlOB BbJJleTa . 

C CHMMCTpH~H~M 8 CHCTCMC UCHTpa Ma Ce 
yrno8~M pacnpeneneuHeM oKaJanocb 
MHoro 6onbwe ce~euH~ Hx HcnapeuH ~, 
npCllCKaJ~8aCMOrO CTaTHCTH~CCKOH MO
llCnb~. B~cKaJhl8aeTc~ npennono~e
HHe, ~TO JHa~HTCnbHa~ ~aCTb nerKHX 

( 

Jap~~CHHbiX ~aCTHU MO~eT o6paJ08aTbC~ 

Ja C~CT pacnana COOT8CTCT8y~meH KOH
$HrypaUHH ll80HHOH ~llCPHOH CHCTCMhl eme 
no nonuoro cnH~HH~ ~nep aproua H cepe6-
pa. 

3. B JKcnepHMeHTax no HJMepeHHIO 8pe
MeHH npoTeKaHH~ peaKUHH neneuH~ ~nep 

c noMomhiO J$$eKTa Teueu npH o6ny~eHHH 
MOHOKpHCTanna U02 HOHaMH 4 He H 3He 
o6uapy~eua J$$eKTH8Ha~ 8peMeuua~ Ja
nep~Ka C06biTHH neneHH~ r3¢¢= (1-3)·10-l? C. 
~n~ o6nacTH ua~anbHOH JueprHH 80J6y~
neuH~ cocTa8uoro ~npa E * ~ 30 MJB 
( 23Su + 4He) peJynbTaTbi HJMepeuHH co
r nacyiOTC~ c MonenbH~M pac~eTOM, y~H

Tbi8aiOmHM 8Knan MHOrHX 8CT8CH neneHH~ 
8 nonuoe ce~euHe neneuH~. B llHanaJoue 
34~ E*.$56 MJB(238U+ 3He) o6uapy~eua 
cymecT8euuo 6onbwa~ 8peMeuua~ Janep~

Ka co6biTHH neneHH~ no cpa8HCHHIO c 
pac~eToM. 

PA3PAI>OTKI1 B Ol>J1ACTI1 YCKOPI1TEJ1EH 

Ha ~eT~pexMeTp080M HJoxpouuoM UHK
noTpoue TSI:~ten~X HOH08 Y -400 np080llH
nHCb pa6oT~ no pacwHpeuH~ llHanaJoua 
yCKOpCHH~X H 8~8CllCHHblX HOH08, y8enH
~eHH~ HHTCHCH8HOCTH ny~K08, TpaCCHp08-
KC ny~K08 8 JKCnepHMCHTanbHhlH Jan, C0-
8CpWeHCT808aHH~ CHCTCM YCKOpHTen~. 

Y C08epweHCT808aHa 8aKyyMHa~ CHC Te
Ma UHKnOTpOHa Y -400. HJrOT08nCHbl H 
CMOHTHp08aH~ Ha 8hlCOK08aKyyMH~X· llH$
$y JHOHH~x uacocax oxna~naeMbie ~HllKHM 

aJoToM JKpau~. CoJnaua cHcTeMa JanH8-
KH :ICHllKOrO aJOTa 8 aJOTH~e 3KpaHbl Ha
COC08. OcymecT8neua nonua~ JKcnnyaTa
UHOHHa~ HananKa 8aKyyMHOH CHCTCM~. 
B peJynbTaTe nony~eu npenenbHbiH 8aKyyM 
8·10-8 Topp. 

Oponon:.:anHcb pa6oTbi no Hccneno8a
HH~ 8~80lla ny~K08 HJ UHKnOTpOHa MC TO
llOM nepeJap~llKH c nocneny~meu TpaccH
po8KOH ny~Ka. HJrOT08neua H CMOHTHp0-
8aHa CHCTeMa nepeMemeuH~ o6nHpa~meu 
$onhrH 6eJ uapyweuH~ 8aKyyMa, ~To no-
389n~eT 8eCTH Hccneno8aHH~ no onpene-
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neHHIO onTHManbHoro nono~eHH~ KaHana 
8hl8CllCHHOrO ny~Ka lln~ WHpOKOrO llHana
JOHa yCKOp~eMbiX H 8bl80llHMbiX HOH08. 
OcymecT8neua TpaccHp08Ka ny~Ka HOH08 
8 JKCnepHMCHTanbHbiH Jan. 

~anbHeitwee paJBHTHe nony~Hn UHKno
TpOHHbiH HCTO~HHK MHOrOJap~llHbiX HOHOB. 
Oposeneubi HccnenosaHH~ no oTpa6oTKe 
HO!fHOrO HCTO~HHKa C ManbiM paCXOllOM 
pa6o~ero 8emecTsa. CoJnaubi HCTO~HHKH 
c 6oKOBbiM pacnono~eHHeM pacnbin~eMoro 
JneKTpona H repMeTHJHposauuou raJopaJ
P~llHOH KaMepoit. B uosou MOllH$HKaUHH 
pacnbin~eMbiH JneKTPOll BBOllHTC~ B paJ
P~llHYIO KaMepy ~epeJ 60KOBYIO CTCHKY CO 
CTOpOHbl UCHTpa TpaeKTOpHH nepsoro nony-
060pOTa ycKopeuuoro ny~Ka. Hosa~ KOH
CTPYKUH~ nOJBOnHna HCKniO~HTb 6oM6ap
llHPOBKY JneKTPOlla o6paTHbiMH HOHaMH, 
,YCKOp~eMbiMH nono~HTenbHbiM nonynepHO
llOM BbiCOKO~aCTOTHOrO Hanp~~CHH~ Bbi
T~rHBaiOmero nyauTa. OpH coJnauHH UHKno
TPOHHbiX HCTO~HHKOB lln~ Y -400 peweHa 
cneuH$H~ecKa~ Jana~a repMeTHJaUHH paJ
P~llHOH KaMepbi c noMomhiO KOnbueBbiX 



HJOJI.snopos. AHanorH'IHO ynnoTHeH sso.u 

paCnbiJUieMoro 3JieKTpo,ua. repMeTH3aQH.SI 

pa3p.SI,UHOH KaMepbi n03BOJIHJia yMeHbWHTb 

pacxo.u raJa no cpaBHeHHIO c o6bi'IHbiM 

raJOBbiM HCTO'IHHKOM B 2 pa3a. CHH)I(eHHe 

raJ OBOrO nOTOKa B QHKJIOTpOH npHBeJIO K 

YJIY 'IWeHHIO BaKyyMa H yBeJIH\feHHIO HHTeH

CHBHOCTH ny'IKa Ha KOHe'IHOM pa,uHyCe. 

Pac x o.u MeTaJIJIH\feCKoro MarHH.SI Ha UHK

JIOTp oHe Y -400 COCTaBHJI 15 Mr j'l. 

3KCllEPHMEHTAflhHA~ AllllAPATYPA 
H HAY4HO-llPHKflA,[{HhiE PAI>OThl 

1. Coopy)l(eHa nepsa.s~ O'lepe.ub HJMe

puTeJibHoro ueHTpa Y -400 Ha 6a3e 3BM 

TPA-1140 H CM-3. Pa3pa6oTaHa annapaTy-· 

pa ,UJI.SI H3MepHTeJibHhlX MO,UyJieH ycTaHOB

KH "CHJH~". a TaK)I(e .usyxnne\fesoro 

3JieKTpOMarHHTHOrO MaCc-cneKTpOMeTpa 

.[(3MAC H MarHHTHOrO cneKTpOMeTpa-aHa

JIH3aTopa MC-A. 

CoJ.UaHo nporpaMMHoe o6ecne1.feHHe 

MHOroMepHbiX H3MepeHHH Ha JIHHHH C 3BM 

CM- 3 H npose.ueHbi nepBbie 3KcnepHMeHTbi 

Ha ny'IKaX yCKOpHTeJI.SI Y -400. 

Pa3pa6oTaH aBTOHOMHhlH HJMepHTeJib

HbiH MO.UYJib .UJI.SI aBTOMaTH3aUHH HaKOnJie

HH.SI H o6pa60TKH CneKTpOB aKTHBaQHOHHO

ro aHaJIHJa Ha 6aJe MHKpo-3BM "3neKT

poHHKa-60" H annapaTypbi KAMAK. 

fipo.uoJI)I(aJIHCb pa6oThl no ycosepweH

CTBOBaHHIO .UeTeKTOpHOH annapaTyphl H an

napaTypbi .UJI.SI nOHCKOB CBepXT.SI)I(eJibiX 3Jie

MeHTOB B npupo.ue. PaJpa6oTaHa annapa

Typa .UJI.SI aBTOMaTH3aQHH ynpaBJieHH.SI TO

KaMH KOppeKTHPYIOILIHX KaTyWeK UHKJIO

TpOHa Y -400. 

2 • .[(JI.SI H3MepeHH.SI CneKTpOB KHHeTH

'IeCKHX 3HeprHH npo,uyKTOB .SI,UepHhlX peaK

QHH C03.UaHa 60JibWa.SI n03HQHOHHO-'IYBCT

BHTeJibHa.SI HOHH3aQHOHHa.SI KaMepa, o6Jia

.UaiOII.Ia.SI 3HepreTH'IeCKHM pa3peweHHeM 

~E / E - 1,2% H pa3peweHHeM no n03HQHH 

He Xy)l(e 1 MM. Bo BXO.UHOM OK He KaMepbl . 

paCnOJIO)I(eH nJIOCKOnapaJIJieJibHhlH C'leT'IHK, 

n03BOJISIIOII.IHH ~OpMHpOBaTb BpeMeHHOH CHr

HaJI c paJpeweHHeM 1 HC. KaMepa ucnoJib

JyeTCSI KaK .UeTeKTOp BO BpeMSinpoJieTHOM 

cneKTpOMeTpe npO.UYKTOB .SI,UepHbiX peaK

UHH. 

3. Pa3pa6oTaHa MeTO.UHKa u.ueHTH~~
KaQHH B03MO)I(HbiX CBepXTSI)I(eJibiX HYKJIH

.UOB C nOMOII.IbiO 3JieKTpOMarHHTHOrO Mace-

cena p aTopa. Oco6eHHOCT.SIMH MeTO.UHKH .SIB

JI.SIIOT CSI .UHCKpHMHHaQH.SI HOHOB MOJieKyJI TO

pHSI H ypaHa, MewaiOII.IHX Ha6JIIO.UeHHIO CT3, 

H pHMeHeHHe TOpM03HOrO H3Jiy1.feHHSI 

3JieKT POHOB c 3Heprueu 16 M3B, rapaH

™PYIOII.Iero .UeTeKTHpOBaHHe no BbiHY)I(.UeH

HOM Y .UeJieHHIO CBepXT.SI)I(eJibiX HYKJIH.UOB npH 

scex B03MO)I(HbiX 6apbepax .ueneHH.SI. qyB

CTBHT eJibHOCTb MeTO.UHKH --6 •1 0- 14 rCT3 

Ha 1 r npenapaTa HJIH ... 1o-12 r CT3 Ha 

1 r pHpo.uHoro MaTepuana. 

fi pose,ueHO .UeTaJibHOe paCCMOTpeHHe 

napa M eTpos H xapaKTepHCTHK YHHBepcaJib

Horo Macc-cenapaTopa ( YMC), nJiaHHpye

Mor .UJI.SI UHKJIOTpOHa Y -400. 

4 . fipo.uoJI)I(aJiacb pa6oTa no cosepweH

CTBO BaHHIO MeTO.UOB aKTHBaQHOHHOrO aHa

JIH3a o6pa3QOB, pa3pa60TKe H C03,UaHHIO 

MaK CHMaJibHO npOCTbiX H .UOCTynHhlX HC

TO'IHHKOB raMMa- H HeHTpOHHOrO H3Jiy1.feHHH 

BbiC OKOH HHTeHCHBHOCTH ,UJISI UeJieH aKTHBa

QHOH HOrO aHaJIH3a. 3asepweHO C03,UaHHe H 

OCYII.I eCTBJieH ~H3H'IeCKHH nyCK HOBOrO 

MHKp oTpoHa MT -22 c 3Heprueu ycKopeH

HbiX 3JieKTpOHOB 22 M3B H cpe,UHHM TOKOM 

3JieKT pOHOB 20 MKA. fiy'loK ycKopeHHbiX 

3JieKT pOHOB BbiBe,UeH Ha BHeWHIOIO MHWeHb, 

H n p oBe,UeHa OQeHKa HHTeHCHBHOCTH TOp

M03 oro H3Jiy'leHHSI MHKpOTpOHa aKTHBa

QHOH HbiM MeTO.UOM. 

B Ka'lecTse eme 6onee npocToro HCTO'I

HHKa HeHTpOHOB BbiCOKOH HHTeHCHBHOCTH 

C03.Ua H H HCnOJib30BaH B aHaJIHTH'IeCKHX 

QeJI.SI X pa.UHOH30TOnHbiH HCTO'IHHK ~OTOHeHT

pOHO B Sb(y) + Be . linaro.uapSI onTHMaJibHOH 

reOM eTpHH HCT·O'IHHKa (pH C. 3 4) npH aKTHB

HOCTH raMMa-HCTO'IHHKa 124Sb 50 Ku y.ua

JIOCb noJiy'IHTb BbiXO.U HeHTpOHOB 6oJiee 

10
9

HeiiTp.jc. fioKaJaHa uenecoo6pa3HOCTb 

npHM eHeHH.SI cypbMSIH0-6epHJIJIHeBbiX HC

TO'IHHKOB HeHTpOHOB .UJI.SI QeJieH HeHTpOHHO-
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aKTHBaUHOHHOrO auanHJa H BOJMOJKHOCTb 

JlOCTHJKeHHSI nopora \f.f.BCTBHTellbHOCTH a ua
llHJa Ha JOllOTO (-l(T r fr) npH HCnOllbJOBa
HHH HCTO\fHHKa124Sb aKTHBHOCTbJ0-1 000 KH. 

noAI!IIlltHASI 
lAIII,WTA 113 

CIMHI4A 

KOAOAE.U. AAII 
~PAHE.HWR 

PAAWOW!>O'roOA 

PH c. 3 4 . Y craHOBK a an R nposeae HHM Heln poHH o
aKTHBaUHOHHor o aHa JI H Ja Ha OC HOBe pa.J. HOH 30 TO na 
124 Sb · 

PaJpa6oTaH PSIJl MeTOJlHK aKTHoaua ou
uoro auanHJa, B KOTOpNX JlllSI aKTHBa UHH 
HCnOllb3yeTCSI TOpMOJHOe HJny\feHHe MHKpO
TpOHa. llpe)lnoJKeua MeTOJlHKa onpeJlene HHSI 

cepe6pa no peHTreHOBCKOMY HJlly\feHHJO 
nannaJlHSI, conpoBOJKJlaJOIIleMy pacnaJl 106 Ag 
(T112 = 24 MHH), nOJBOllHBWaSI CHHJHTb no
por \fYBCTBHTenbHOCTH auanHJOB 6onee \feM 

ua nopSIJlOK no cpaoueuHJO c ueifTpou uo
aKTHoauaoHHNM MeTOJlOM H JlOBeCTH ero 
JlO 1 o-6 r I r ( p H c. 3 5) . 

lloKaJaua uenecoo6paJHOCTb acnonb JO
oaHHSI raMMa-aKTHBaUHOHHOrO MeTO)la a ua
llHJa ypaua, oco6euuo o Tex cny\faSix·, Kor

Jla o o6paJuax coJlepJKaTcSI 3neMeHTbi, xo
powo aKTHBHpyeMNe HeifTpOHaMH. lJ.yBCTBH
TenbHOCTb onpeJleneHHSI ypaua yKaJaHHNM 
CnOC060M JlOCTHraeT 10-7 r fr H WHp OKO 

HCnOllbJyeTCSI JlllSI auanHJa o6pa3UOB, n p e)l
HaJHa\feHHbiX JlllSI nOHCKa CBepXTSIJKellNX 

-3lleMeHTOB. 

B pSIJle cny\faeo SIBnSieTcSI noneJHNM 
KOMnneKCHOe npHMeHeHHe raMMa- H HeHT
pOHHO-aKTHBaUHOHHOrO MeTOJlOB auanHJa, 
HanpHMep npH He06XOJlHMOCTH npoBe)le HHSI 
MHoro3neMeHTHoro auanaJa reonorH\feC KHX 

nopOJl H PYJl. 
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' llpoJlonJKanacb paJpa6oTKa H ycooep-

weucToooauae peuTreuo-~nJOopecuenTHhlX 
MeTOJlOB auanaJa o6paJuoo. lloKaJaua ooJ
MOJKHOCTb nOBblWeHHSI \fYBCTBHTellbHOCTH 
auanHJOB ( uanpHMep, ua cepe6po ) Ja C\feT 

npHMeHeHHSI )lOnOllHHTenbHOrO npOMeJKyTO\f
HOrO KOHBepTOpa xapaKTepHCTH\feCKOrO 
peHTreHOBCKOrO HJlly\feHHSI. 
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P K c . 3 5. CpaBKKTenbHble aaHHble 'IYBCTBKTenbHO

CTK raMMa- H HeiiTpOHHO-aKTKBaUKOHHOfO aHaJlKJOB 

Ha coaep•aHKe cepe6pa: a -no peaKUKK 
109 Ag(n, y )

110 Ag, 

~~ 658 M3B; 6 -no peaKUHH 107 Ag (y ,n) 106Ag , E xa = 

= 21,17 K3B. 



5. Oponon:lKaJIHCb HccnenosaHHSI HJMe

HeHHH np04HOCTHbiX CBOHCTB MeTaJIJIOB llOJI 

B03JieHCTBHeM 06JiylfeHHSI TSI:lKeJibiMH HO

HaMH. PacwHpeH Kpyr HJylfaeMbiX xapaK

TepHCTHK: llOMHMO napaMeTpOB ll0JI3ylfe

CTH B nporpaMMY BKJIIOlfeHO H3MepeHHe 

MeXaHHlfeCKHX CBOHCTB Ha nylfKe TSI:lKeJihlX 

HOHOB npH aKTHBHOH Harpy3Ke, T.e. npH 

H3MeHSIIOIUeHCSI BO BpeMeHH Harpy3Ke, He-

06XOJIHMOH JIJISI JietiJopMaUHH o6pa3Ua C no

CTOSIHHOH CKopocTbiO. TaKoi1 JKcnepHMeHT 

nocTasneH snepsbte. 

H ccnenosaJIHCb npenenbt npolfHOCTH H 

TeK y lfeCTH H ¢opMa KPHBOH ne¢opMaUHH 

lfHC T OfO aJIIOMHHHSI, 06JiylfeHHOfO BbiCOK0-

3He p rHlfHbiMH HOHaMH yrnepona. OoKaJa

Ho, lf TO npH B03JieHCTBHH 06JiylfeHHSI npOHC

XOJIIH 6biCTpOe H 3HalfHTeJibHOe llOHH:lKeHHe 

npe JieJIOB npOlfHOCTH H TeKylfeCTH, KOTOpoe 

TaK :lK e 6biCTpO BOCCTaHaBJIHBaeTCSI llOCJie 

npe p hlBaHHSI nylfKa. PeJyJibTaThl CBHJie-

TeJi b CTBYIOT 0 TOM, 

COC T OSIHHH BJIHSIHHe 

lfTO B HanpSI:lKeHHOM 

o6nylfeHHSI Ha npolf-

HOC T Hbte CBOHCTBa pe3KO YCHJIHBaeTCSI . 
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B 1980 ro.ny B Jla6opaTopHH ueiiTpouuou 
~H3HKH ocymeCTBneH 3HepreTH~eCKHH nyCK 
peaKTopa HI>P-2 - HMnynbcHoro peaKTopa 
Ha 6biCTpbiX HeHTpOHaX C )I(HAKOMeTannH~e
CKHM oxna)l(,neuueM. 3anycKoM 3Toro peaK
Tapa ycnernuo Jaseprneu n~THneTHHH nnau 
pa3BHTH~ na6opaTOpHH. IJpoBe,neHbl pa60Tbl 
no BBOAY B 3KCnnyaTaQHIO B 06beMe nyCKO
BOrO MHHHMyMa p~,na ~H3H~eCKHX ycTaHOBOK 
ua HI>P-2. B nepuo,n. 3HepronycKa cocTo~
nHCb nepBbie ~H3H~eCKHe 3KCnepHMeHTbl. 
B na6opaTopuu npo.non)l(aJIHCb uay~Hbie 

HCCne,noBaHH~. 

JynbTaTbl B 
CTpaHCTBeHHOH 

Ilony~eHbi sa)I(Hbie pe-
HJy~eHHH uapyrneuu~ npo-

~eTHOCTH npH ,neneHHH 
nnyTOHH~ non~pH30BaHHbiMH pe30HaHCHbiMH 
HeHTpOHaMH, B HCCne,noBaHH~X CBOHCTB ner
~aHlliHX ~.nep, raMMa-ny~eu npu JaxsaTe 
pe30HaHCHbiX HeHTpOHOB, ycpe,nHeHHbiX ce
~eHHH ( n, a )-peaKQHH H ,npyrux ~.nepuo

~HJH~ecKHX uccne.nosauu~x. ~anbueurnee 
pa3BHTHe nony~unu pa6oThl no MoneKyn~p
HOH 6HonorHH, a TaK)I(e B o6naCTH AHHaMHKH 
H cTpyKTYPbi Kou,neucuposaHHbiX cpe,n. 

HAYQHO-HCCJIE,UOBATEJI.bCKHE PAliOThl 

HECOXPAHEHHE 4ETHOCTH 
B ~EJlEHHH 

B HucTHTyTe TeopeTH~ecKoH H 3Kcne-

10000 

N 

pHMeHTanbHOH ~HJHKH (HT34l, MocKsa) s 75oo 

1977 ro.ny o6uapy)l(eHa Koppen~uu~ Me)l(,ny 
uanpasneuHeM non~pHJaUHH na,na10mero 
HeHTpouuoro ny~Ka H uanpasneuueM BhineTa 5ooo 

nerKoro (HJIH T~)l(enoro) ocKonKa H3 ue
non~pHJOBaHHOH MHrneuu ypaua-235. Kop-
pen~uu~ csu,neTenbCTBOBana o uecoxpaue- 25oo 

HHH npOCTpaHCTBeHHOH ~eTHOCTH B npouecce 
.neneuu~. 3KcnepHMeHThl 6wnu swnonueuw 
C TennOBbiMH HeHTpOHaMH, npe,ncTaBn~JOmH-
MH C060H CMeCb pa3JIH~HbiX CnHHOBbiX CO-
CTO~HHH. Il03TOMY 6onee HHTepeCHbiM npe,n
CTaBJI~JIOCb no,no6uoe uccne.nosauue HJonu
posauuoro pe Jouauca c KOHKpeTHbiM 
CnHHOM. 

TaKoH 3KcnepHMeHT c MHrneHbiO HJ 
239PuBbiUOJIHeH B 1980 r. B COBMeCTHOH 
pa6oTe rpynn JlH<Il OHSHI H HT34l ua 
ny~Ke non~pH30BaHHbiX pe30HaHCHbiX HeHT
pOHOB peaKTopa HI>P-30. Mana~ senu~uua 
3~~eKTa noTpe6osana TmaTenbHOH oTpa-
6oTKH MeTOAHKH HJMepeuu~. HJMep~nc~ 

-lf-...., +-
K03~~HUHeHT ._acHMMeTpHH ar= (N-N)/(N + N) 
(r.ne N H N - ~ucno oTc~eToB .nenuTenb
HOH KaMepbi .nn~ npoTHBononO)I(HbiX uanpas
neuuu non~pHJaUHH ueuTpouos) .nn~ pa3-
nu~uwx JHa~eHHH 3HeprHH ueiiTpouoB. An
napaTypHbiH cneKTp ~HCna OTC~eTOB KaMe-
phi B JaBHCHMOCTH OT BpeMeHH nponeTa 
HeHTpOHOB noKa3aH Ha pH C. 36. IlHK cneBa 
Ha 3TOM pHCYHKe COOTBeTCTByeT pe30HaHCY 
nnyTOHH~ 0,3 3B CO CnHHOM J = 1. IJony
~eHHbie BeJIH~HHbl K03~~HQHeHTa af ,nn~ 

Tpex 3HepreTH~eCKHX o6nacTeH, npHB~AeH
Hbie K 1 00%-HOH non~pH3aQHH HeHTpOHOB H 

200 

PH C . 36. AnnapaTypHbiA cneKTp 'fHCna OTC'fCTOB l(CnH

TenbHOH KaMepbl C 239Pu B JaBHCHMOCTH OT HOMepa 

KaHan a BpeMCHHOrO aHanHJaTopa B 3KCnepHMCHTC no 

Ha6n K>.llCHHK> HCCOXpaHCHHR 'fCTHOCTH B j(eneHHH. 

uanpasneHHIO BbineTa ocKonKa no ocu non~
PHJaQHH, npe,ncTasneHbi B T a 6 n. 2. 

CK06Kax yKaJauo TaK)I(e JHa~euue 

K03~~HQHeHTa af An~ TennOBbiX HeHTpOHOB, 
HJMepeuuoe B HT34l. Bu.nuo, ~To B peJo
uauce 0,3 3B HaOniO,naeTC~ yBenH~eHHe 3~
~eKTa B ABa pa3a B cpaBHeHHH C TennOBOH 
TO~KOH. 3TOT peJynbTaT MO)I(HO CB~3aTb 

C ~H CTbiM ( no cnHHy) COCTO~HHeM 

J = 1+ , nOCKOnbKY B TennOBOH TO~Ke nono-
BHHa ce~eHH~ .neneuu~ o6ycnosneua KauanoM 

Ta6nuua 2 

E,3B 0,03 0,09 0,30 

4 ar· 10 -4,7+2,9 -7,7~2,8 

(-6,7~0,9) 
-13,9~3,4 
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0+ , B KOTOpOM 3!ll!lleKT JlOJDKeH OTCyT CTBO

BaTb. 

HCCJIE,llOB A HHE 

JIEP.J.AHWHX Sl )lEP 

1. BbmonHeHbi npj~Mbie H3MepeHH jl ce

~eHHjl norJIOWeHHji TeDJIOBhlX He~TpOHOB 

]le~TpOHaMH C perHCTpauHe~ raMMa- Ji y~e~ 

pa]lHaUHOHHOrO 3aXBaTa. r eoMeTpHji 3 KCOe

pHMeHTa, npoBe]leHHOrO MeTOJlOM BpeMeHH 

nponeTa c Ge(Li)- JleTeKTopoM Ha pac c TOji

HHH 32 M OT peaKTOpa, OOKa3aHa Hap H C .3 7. 

AnnapaTypHw~ cneKTp c JIHHHe~ JlBO ~Horo 

BhlJieTa 0" , COOTBeTCTBYIOWe~ 3He prHH 

CBjiJH He~TpOHa B ]le~TpOHe 6,26 M 3B, 

npe]lcTasneH Ha pH c. 38 . HH)I(Hj(SI ~acTb 

pHCYHKa COOTBeTCTByeT COeKTpy raMM a -Jiy

~eH HCDOJib30BaHHOrO CTaHJlapTa - ce ~ eHHSI 

peaKUHH Cl(n, y ) . B pe3yJibTaTe yJla JIOCb 

yTo~HHTb cymecTsosaswHe paHee npoT HBo

pe~Hswe ( OT 600 JlO 350 MK6) ]laHHbie 

JlJISI ce~eHHji a 0 (n, y ). CpasHeHHe n ony

~eHHOrO 3Ha~eHHji aD = 4 76.:!:.20 MK6 C TeO

pHe~ yKa3aJIO Ha OpOSIBJieHHe Me30HHbiX 

3!ll!lleKTOB s peaKUHH D( n. y ) . ,llJISI ]laJib

He~wero npoSICHeHHSI 3To~ npo6neMbi no

cTaBJieHa JaJla~a 3KcnepHMeHTaJibHor o no

HCKa tOHHOBO~ 3aBHCHMOCTH Ce~eHHSI aD • 

2 . )lJISI H3y~eHHSI B3aHMO]le~CTBHji He~T

pOHOB DpOMe)KyTO~HbiX 3HeprH~ C reJIH e M-3 

DpOBe]leHhl H3MepeHHSI OOJIHOrO Ce~e H HSI H 

ce~eHHSI pacceSIHHjl s HHTepsane 3He prH~ 

1-200 K3B. fipHMep OOJiy~eHHhlX JlaHHbiX 

OOKa3aH Ha pH C. 39 ( COJIOWHbie KpyrJibie 

TO~KH ), r]le TaK)Ke npe]lCTaBJieHhl H3 BeCT

Hhle paHee TO~KH npH 3HeprHH BhlWe 

~ B4C 

~~ Pb 

[iJ Li
6

F 

pH C . 37 . feOMCTpHJI :n:cnepHMCHT& DO HJMe peHHIO 

CC"'CHHJI 3&XB&Ta HCATpOHOB llCATpOH&MH: 1 H 2 - KOJI

JIHM&TOpbl HCATpOHHOrO DY"'K&, 3 - o6pa3CU D
2 

0 , 
4 - Ge(Li)- llCTCKTOp , OKpyJCCHHbiA 3&WHTOA OT pac

CCJIHHbiX 06p&3UOM HCATpOHOB. 
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2600 2700 2600 2900 3000 3 I 00 

n 
PH C . 38. AnnapaTypHbiC CDCKTpbl C JIHHHJIMH.UBOAHoro 

BbiJICTa D" H Cl" llJIJI o6pa3U& 0 2 0 H CT&HllapTa 

NaCl. 

100 K3B. AHaJIH3 pe3yJibTaToB B paMKax 

TeOpHH 3!ll!lleKTHBHOrO pa]lHyca OpHBeJI K Cy

weCTBeHHOMY yTO~HeHHIO 3KCnepHMeHTaJib

HbiX 3Ha~eHH~ JlJIHH pacCejiHHSI He~TpOHa 

Ha reJIHH-3, BeJIH~HHa KOTOpblX Tenepb CO-

CTaBJISieT a 8 = ( 6,53.::0 ,3 2) + i ( 4,450.:!:. 

.::0,003) H at= 3,62.::0,15 CI>M. Cpas-

HeHHe C MHKpOCKOOH~eCKHMH pac~eTaMH B 

TeOpHH MaJIOHYKJIOHHbiX CHCTeM yKa3aJIO 

Ha He06XOJlHMOCTb COBepWeHCTBOBaHHji TeO

peTH~eCKOrO OOJlXOJla. 

AJihCI>A-PACfiA.Ll 

PE30HAHCHhiX COCTOSIHHH Sl)lEP 

Pa6oTbi s 3TOM HanpasJieHHH HCCJieJlo

saHH~ B nocne]lHee speMjl 6biJIH cocpe]loTo

~eHbi Ha pacwHpeHHH H3y~aeMoro HHTepsana 

3HeprH~ .H H3MepeHHH ycpe]lHeHHbiX ce~eHH~ 

na -peaKUHH C npHMeHeHHeM HeCKOJlbKHX 

MeTOJlHK, BKJIIO~aji Hapj~JlY C MeTOJlOM Bpe

MeHH npoJieTa Ha HMDYJibCHhlX HCTO~HHKaX 

TaK)Ke MeTOJl !l!HJibTpOBaHHhlX ny~KOB Ha 

CTaUHOHapHOM peai<TOpe. 3TO 003BOJIHJIO 

~acwHpHTb noneJHhl~ HHTepsan 3HeprH~ c 

:~ u Ul]lll l f ffilffi$ U· 

t. ' I~ ,-/ <t + I . _II • !htMffi A-, . 
t- • Ht . r- t+t t-ttti - /' 
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P HC. 39. Ce'leHHe pacceRHHR HeATpOHOB renHeM-3 

8 JaBHCHMOCTH OT 3HeprHH. 



103 
r5n,o<(HM6) 

102 

pH C • 40. Y C peJIHeHHOe Ce'leHHe peaKUHH 
143Nd(na .) B 

JaBHCHMOCTH OT 3HeprHH HCiiTpOHOB. 

300 3B .UO 30 K3B. fipHMep noJiy"'eHHbiX 
pe3yJibTaT08 ,llJI~ Ce"'eHH~ peaKUHH 143Nd(na) 
noKaJaH Ha puc . 40. 3KcnepuMeHTaJibHhte 
peJyJibTaTbi cornacyJOTC~ c pac"'eTOM 
( CnJIOWHa~ KpH8a~) no CTaTHCTH\.feCKOH 
TeopHH npH noCTO~HHOH CHJI080H ¢YHKUHH 
ra/D . l13MepeHHe aMnJIHTY.llHbiX cneKTp08 
(pH C . 41 ) ,llJI~ p~.ua 8biCOKOJie)l(alllHX pe 30-
HaHC08 ,llaJIO 803MO)I(HOCTb onpe.UeJIHTb HX 
cnHHbi u napuuaJibHbie anb¢a-wupHHbi .un~ 

nepeXO,ll08 8 OCH08HOe COCTO~HHe. 
PeJyJibTaTbi no.uo6HbiX HJMepeHHH .un~ 

peaKUHH 147Sm(na.) npu8e.UeHbi Hapuc.42. 
,[{JI~ 3TOH peaKUHH noJiy"'eHO TaK)I(e OTHOWe-
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pH C . 41. AJJbtjJa-cneKTpbl HJ BbiCOK03HCpreTH'IHbiX pe

JOHaHCOB HeOJIHMa-143. 
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PH c . 42. Y cpeaHeHHble ce'!eHHR peaKUHH 147 Sm(na) a 
JaBHCHMOCTH OT 3HeprHH HeiiTpOHOB: u ( Da.) • Tpe

yrO JJ bHHKH, u (nau) - K&aapaTbl, u(na 1) - KPYliCKH. 

HHe npu8e.UeHHbiX anb¢a-wupuH .un~ nepexo
.U08 Ha nep80e 8036y)l(,lleHHOe (a l ) H OCH08-
HOe (ao) COCTO~HH~, pa8HOe 1,23+0,32. Pe
JyJJ bTaT Mu)l(eT CJJY)I(HTb yKaJaHHeM Ha 
80J MO)I(HOe ycuneHHe npu8e.ueHHOH 8epo~T
HOC TH anb¢a-nepexo.ua 8 o.uHo¢oHOHHoe co
CTO ~ HHe no cpa8HeHHIO C nepeXO,llOM 8 OC
H08HOe COCTO~HHe. 

llOHCK 
0.[{H Olll10HHOrO OI>MEHA 
llPH PACCE.s1Hl111 
HEH TPOHOB .si.[{PAMH 

l1JMepeHH~ yrJJ08biX pacnpe.ueneHHH 
pac ce~HH~ HeHTpOH08 ~.upaMH npo8e,lleHbl C 
uenbJO o6Hapy)l(eHu~ 80JMO)I(Horo 3¢¢eKTa 
O,llHOnHOHHOrO 06MeHa 8 ~.uepHOH cpe.ue. 
Cpa 8HH8anocb pacce~HHe Ha "'eTHO-"'eTHbiX 
(Cd , Te, Pb) u He"'eTHO-"'eTHbiX (In, J , 
Bi) ~.upax. llpu pacce~HHH Ha "'eTHO-"'eTHbiX 
~.upa x o6MeH Me JoHaMH ( onpe.uen~eMbiH 
8eJJH"'HHOH CnHHa ~.upa) He ,llOJJ)I(eH np0~8-
Jl~T bC~, TOr,lla KaK ,ll]]~ ~,llep C He"'eTHhlM 
HYKJJ OHOM O)I(H.UaeTc~ y8eJJH"'eHHe ce"'eHH~ 

••• ••• J 

tO 
E(K3B) 

30 

+ 

9 

pH C . 43. JaBHCHMOCTb OT 3HeprHH napaMeTpa pacceR

HHJI w 1 • 

61 



pacCeSIHHSI 8 p -80JIHe HJ-Ja CHJI C 60JibWHM 

paJJ.HYCOM J].eHCT8HSI ( OJ].HODHOHHbiH 06Me H). 

lloJiy'ieHHble pe JYJibTa Tbl JJ.JISI napaMeTpa 

w 1 =6 sin 51 /sin80 ( 81 H 8 0 - ljlaJ08 ble 

CJ].8HrH p - H S -80JIH) J].aHbl Ha pH C. 43. 

Ha6JIJOJJ.aJIOCb y8eJIH'ieHHe (- 20%) napa

MeTpa w l J].JISI He'ieTHblX SIJJ.ep. 

r AMMA-PACllA.[{ 

HEHTPOHHbiX PE30HAHCOB 

1. ,[{eTaJibHbiH auaJIHJ 8biDOJIHeHHbiX 

pauee ua HliP-30 HJMepeuHii cneKTp o8 
raMMa-Jiy'ieii H3 pe30HaHC08 8 (n y ) - p e

aKQHH Ha HJOTODHbiX MHWeHSIX HTTe p-

6HSI-173, HTTep6HSI-171, ra)J.OJIHHHSI-154 H 

peHHSI-185 npH8eJI K o6uapy:liCeHHIO KOpp e

JISIUHH Me:liCJJ.Y UpH8eJ].eHHbiMH HeiiTpOHHbi MH 

wHpHuaMH pe Jouauco8 H napuHaJibHbiMH 

raMMa-wHpHHaMH JJ.JISI nepexoJJ.08 ua ypo8 HH 

poTaUHOHHbiX DOJIOC, npHHaJ].Jie:liCai.QHX He KO

TOpbiM onpeJ].eJieHHbiM K8aJH'iaCTH'iHbiM 

KOH!j!HrypaQHSIM. Ko31jllj!HQHeHT KOppeJISIUHH 

Rexp JJ.JISI TaKHX nepexoJJ.08, uanpHMep 8 
CJiy'iae 173 Yb(n, y ) , COCTa8JISieT +0,313 C 

JJ.OCT08epuocTbJO 99,96%. CooT8eTCT8YJOUlee 
pacnpeJJ.eJieHHe 8eJIH'iHHbl R ,pacc'iHTauuoe 

MeTOJJ.OM MouTe-Kapno, npH uyJie8oii Hc

THHHoii • KoppeJISIUHH noKaJauo ua pH c. 44. 

3TH peJyJibTaTbl OJHa'iaJOT, 'iTO npH JaX8aTe 

tteiiTpOH08 J].eljlopMHp08aHHbiMH SIJ].paMH npo

SI8JISIIOTC~ OTHOCHTeJibHO npOCTble KOMDO

HeHTbl 80JIH08biX ljlyHKUHH JaX8aTHbiX CO

CTOSIHHH, 'iTO COOT8eTCT8yeT npeJ].CKaJaHH

SIM pa38H8aeMOH 8 JITCI) K8a3H'iaCTH'iHO

IjloHOHHOH MOJ].eJIH SIJ].pa. 

2. YTo'iueuuble JHa'ieHHSI nonublx pa-

JJ.HaUHOHHbiX WHpHH H JJ.pyrHX napaMeTp08 

173ybln.y117"vb 
Sr-.--.-.--.-.--.-.~.-.--.-.--.-.--, 

s 
t; 

i ~ 
... 
Cll 

A 

~ 2 

~ 

23 PEJOHAHCA, J•2r,3-

nOIIOCbl: M 5121•5211 
nn 5121- 514f 
~-2~ 1634 K38 

0~~~--~LL~--~-L--~~~--~-L~~ 
· 0 6 ·0 - ~ · 0 · 2 0 · 0 0 · 2 0-~ 0 · 6 O· B 

R 

PM C • 44. ):lCMOMCTp&UMa llOCTOBCpHOCTM BCJIM'fMHbl JC0-

3IjltMUMCHTa ICOppCJJaUMM R up llJJa pC&JCUMM 178Yb(Dy). 

62 

ueiiTpOHHbiX ·pe30HaHC08 CaMapHSI H J].HCnpo

JHSI noJiy'ieHhl HJ HJMepeaHii nponycKaHHSI 

8 ycJI08HSIX xopowero (8 ucjM) paJpewe

HHSI. CpeJJ.uHe JHa'ieHHSI paJJ.HaUHOHHbiX WH

PHH ry (8 M3B) H JHa'ieHHSI ry(J) J].JISI 

pe 30HaHC08 C J].aHHbiM J npH80J].SITCSI 8 

Ta6n.3. 

Ta6JIHUa 3 

5l,IJ;po-

MHilleHb ry ry(J=+112) ryCJ=-112) 

Sm -147 90+4 89+5 90+10 - -
Sm -149 88+4 86+5 94+7 

Dy -161 115+2 114+3 117+4 

Dy -163 99+9 99+9 

KaK cneJJ.yeT HJ Ta6JIHUbi, Ja8HCHMOCTH 

DOJIHbiX paJ].HaQHOHHhlX WHpHH OT CDHHa He 

ua6JIJOJJ.ae TCSI. 

YJlhTPAXOJIO,AHWE HEHTPOHW 

BpeMeua xpaueuHSI r YXH 8 cocyJJ.ax 

C o6eJra:liCeHHbiMH CTeHKaMH HCCJieJ].08aJIHCb 

8 C08MecTuoii pa6oTe c Hayquo-Hccne.uo8a

TeJibCKHM HHCTHTYTOM aTOMHbiX peaKTOp08 

HM. B.H.JleuHua (r. ,[{HMHTpo8rpa.u). 06eJ

ra:liCH8aHHe o6ecne'iH8aJIOCb nyTeM nporpe8a 

CTeuoK cocy.ua .uo TeMnepaTypbi 700 K npH 

DOCTOSIHHOH 8aKyyMHOH OTKa'iKe, a TaK:liCe 

nyTeM 'iaCThlX npOMhl80K HeiiTpaJibHbiM ra

JOM (reJIHeM). PeJyJibTaTbi npe.ucTa8JieHbl 

Ha pH C • 45 8 8HJ].e Ja8HCHMOCTH K031jllj!H-

jl-10-J 

to 

0.5 

Jl 
I 

l ) 

I 
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j 
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PM c • 45 . 3aBMCMMOCTb JC03ttMUMCHTa nor JJOIIlCHMa Y XH 
OT TCMncpaTypw: I - Cu, He o6cJraJCcHo; II - Cu, 
o6cJraJCcHo; Ill - Be, o6cJraJCcHo. 



uueuTa nornomeuu~ ll • OT TeMnepaTypbi cTe
HOK. 3.uecb IJ. •=(r-l-r-1(3)/v, r.ue r{3-
nocTO~HHa~ {3- pacna.ua ueuTpoua u v -
cpe.uu~~ qacToTa y .uapos Y XH o cTeHKY, 
onpe.ueneuua~ KaK 23,3 c- 1 . B cnyqae, 
Kor.ua CTeHKH Me.UHbie ( KpHBbie I H II) , 
su.uuo, "'TO ueo6e3ra~eHHhlH cocy.u .uaeT 
CHJibHYIO TeMnepaTypHyJO 3aBHCHMOCTb. 
llocne o6e3ra~usauu~ TeMnepaTypua~ 3a
BHCHMOCTb pe3KO OCJia6JI~eTC~. 3KcnepH
MeHTaJibHO noJiyl.JeHHhle 3Ha"'eHH~ K03~~H
QHeHTOB nornomeuu~ (tJ.'"' 3 ·10-4 ) 

no-npe~HeMy OTJIHl.JaJOTC~ OT TeopeTH"'e
CKHX OQeHOK: 1,6·10-4 .UJI~ Cu H 
4,5 ·1 o-6 .UJI~ Be . llpH"'HHbl pacxo~.ueHH~ 
no.une~a T .uanbueurne MY H3 yqeuuJO. 

HCCJIE,[{OBAHHE 
llPOTOHHhlX PE30HAHCOB 

Ha ny"'Ke npoTOHOB 3JieKTpocTaTH1.Je
cKoro ycKopuTen~ 3r-5 npose.ueuhl H3Me
peuu~ ~YHKLIHH B036y~.UeHH~ H yrJIOBbiX 
pacnpe.UeJieHHH raMMa-KBaHTOB B peaKQHH 
60 Ni ( p y) 61 Cu npu 3Hepruu npoTOHOB 
1570-1850 K3B c ueJibJO noucKa npoMe~y
TO"'HOH CTPYKTYPhl npoTOHHhlX pe3ouaucos 
ueauanorosoro Tuna. HJyqeuue yrnoBhlX 
pacnpe,UeJieHHH raMMa-KBaHTOB n03BOJI~eT 
onpe.ueJIHTb 8 -napaMeTp cMecu MYJibTH
noJibHOCTeu E2 u M 1. 0Ka3aJiocb, "'TO see 
uccne.uosaHHbie B yKa3aHHOM .uuana3oHe 
3HeprHH npOTOHHhle pe30HaHChl HHKeJI~ CO 
cnuuoM 3 I 2- npu pacna.ue ua ocuosuoe co
CTO~HHe Me.UH (J =3/2-) HMeJOT napaMeTp 
8 o.uuoro H Taro ~e 3HaKa, KaK BH.UHO H3 
T a 611. 4, B KOTopou npuse.ueua qacTb no
nyl.feHHbiX pe3yJibTaToB. B paMKax cTaTHC
THl.JeCKOH TeopHH 3TO npOTHBOpel.JHT CJiy"'aH
HOMY pacnpe.ueJieHHIO 3HaKOB aMnJIHTY.U MaT
pH"'HbiX 3JieMeHTOB, onpe,UeJI~IOIUHX OTHOCH
TeJibHYIO ~a3y BeJIHl.JHHbl 8 • 

Ta6nuua 4 

E ,K3B 8 E ,K3B 8 

1694 +0,07 (2) 1793 +0,23(8) 
1734 +0, 51 (6) 1835 +0,19(5) 
1764 +0,19(3) 1850 +0,78(12) 
1770 +0,02(2) 

Pe3yJibTaThl 3KcnepuMeHTa HHTepnpe
THposaHhl KaK npO~BJieHHe npoMe~yTOl.JHOH 
CTpyKTyphl H3-3a pacnpe.ueJieHH~ CHJihl rH
raHTCKOrO pe30HaHCa raMOBa-TeJIJiepa no 
pe30HaHCaM COCTaBHOrO ~.upa. 

H3YliEHHE 
.bHOJIOrHliECKHX O.b'hEKTOB 
C llOMOII.{hlO 
MAJIOYr JIOBOrO PACCESIHHSI 

,[{aHHble 0 TpexMepHOH CTpyKType MO
JieKyJI HMMYHOrJI06yJIHHa noJiyl.JeHbl C no
MOIUbiO MaJioyrJIOBOrO pacce~HH~ HeHTpOHOB 
u peuTreuoscKHX nyqeu. HToroM pa6oTbi 
~BH JIOCb nOCTpOeHHe npOCTpaHCTBeHHOH MO
.UeJIH HMMyuorno6ynuua (aHTH.UHHHTpo~e
HHJI - aHTHTeJia CBHHbH), Y.UOBJieTBOp~JOIUeH 
60JibliiOH COBOKynHOCTH 3KCnepHMeHTaJibHbiX 
,UaHHbiX no MaJioyrJIOBOMY pacce~HHIO peHT
reHOBCKHX Jiy"'eH H HeHTpOHOB, a TaK~e no 
pe3 yJibTaTaM CTPYKTypuoupeuTreuorpa~HH. 
3Ta MO.UeJib MOJieKyJibl noKa3aHa Hap H C .46. 
0TJIH1.J.HTeJibHOH "'epTOH MO,UeJIH ~BJI~eTC~ 

HaJIHl.JRe onymeHHbiX BHH3 ~parMeHTOB, 
npHMbiKaJOIUHX K QeHTpaJibHOH l.JaCTH 
CO CKB03HOH nOJIOCTbiO. Y CTaHOBJieHO 
TaK~e, "'TO xapaKTepHhle pa3Mepbl MO
JieKyJI auTHTeJI c nurau.uaMH (ranTeHaMH) 
CTaHOB~TC~ MeHbliie, "'eM pa3Mepbl CB060.U- . 
HbiX MOJieKyJI. 3TH ,UaHHble 06 H3MeHeHHH 
KOMnaKTHOCTH MOJie KY Jlbl HMMYHOr JI06y JIHHa 
npH BbinOJIHeHHH era OCHOBHOH ~YHKUHH _
CB~ 3 biBaHH~ aHTHreHOB- HMeJOT cymeCTBeH
HOe 3Ha"'eHHe .UJI~ nOHHMaHH~ npouecca CB~-
3hlBaHH~ H yHHl.JTo~eHH~ nocTopouuux .un~ 

.uauuoro opraHH3Ma MoJieKyJI. 

,[{HHAMHKA 
KOH,[{EHCHPOBAHHhiX CPE,[{ 

1. Heynpyroe ueKorepeuTuoe pacce~uue 
HeHTpOHOB nOJIHKpHCTaJIJIH"'eCKHM .UH~eHH
JIOM H3MepeHO Ha cneKTpOMeTpe o6paTHOH 
reoMeTpHH K,[{COr npH TeMnepaTypax 5, 
80 u 296 K .un~ ceMH yrnos pacce~HH~ c 
pa3perneuHeM B 3 pa3a Jiy"'liiHM, "'eM pauee. 
lloJiy"'eHHbie 3KcnepHMeHTaJibHhie H pacqeT
Hbie cneKTpbi npuse.ueHbi ua pH c. 4 7. Ha-
6nJO.uaeMoe ua pucyuKe cornacue ~BHJIOCb 
pe 3YJibTaTOM o6pameHH~ K MO,UeJIH .UHHaMHKH 

PH c. 46. PaJnH'lHbiC TpCXMCpHbiC MO.!ICnH MOnCKyn 
HMMyHorno6ynHHa no pcJynbT&TaM accne.aoaaHHa 
Manoyrnoaoro p&CCCRHHR HCATpOHOB H pcHTfCHOBCJCHX 
ny'lc A. 
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KpHcTanna, y~HThlBa~we~ HHJKo~acTOT Hhle 

BHYTPHMoneKyn~pHhle Kone6aHH~. 

2. Heynpyroe napaMarHHTHoe pacce~-
HHe He~TpOHOB, KaK MeTOll onpelleneHH~ 
BaneHTHOrO COCTO~HH~ HOHa, HCnOnbJOBaHO 
lln~ HJy~eHH~ nepexollOB Me~llY ypoBH~MH 

KpHCTannH~ecKoro non~ B uo2. Ha 
pH c. 48 a,6 noKaJaHbi cneKTpbi Heynpyroro 
pacce~HH~ lln~ o6pa3UOB uo2 H ThO 2 . n o
cnellHH~ npHMeHeH lln~ onpelleneHH~ BKnalla 
~llepHoro pacce~HH~ B cneKTpe "a". P a J
HOCTHbi~ cneKTp "B" 1{aeT MarHHTHOe pac
Ce~HHe Ha uo2 . B peJynbTaTe 3KCnepHM eH
Ta Yllanocb onpellenHTb paHee He HJBeCT HY~ 

BaneHTHOCTb ypaHa B 3TOM COellHHeHHH, OKa
JaBWY~C~ pasHo~ 2+ - 4+. CnnowHhle KpH
Bhle Ha pHCYHKaX COOTBeTCTBY~T pac~e Ty 

npn onpelleneHHbiX napaMeTpax KpHcTannH
~ecKoro non~ . 

a ODc,zH•a 

10 --~ ........ ../\ 1\ ~ 
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150 200 2 5 C C·~·1 

PH c • 4 7. 3KcnepHMeHTaJlbHble (a H 6 - npH 80 H 5 K) 
H TeopeTH~ecKHe cneKTpbl Heynpyroro pacceRHHR 

HCRTpOHOB OOJIHKpHCTaJIJIH~eCKHM nHteHHJIOM ( B -

OHKH cnpa&a OOKaJbiBaJOT COr JlaCHC OTHOCHTCJlb HbiX 

HHTCHCHBHOCTCH H WHpHH OHKOB , OTBe~aJOWHX BHy TpH

MOJICKYJIRpHbiM KOJle6aHHRM; r - TeopeTH~C CKHR 

cneKTP 6eJ y'leTa annapaTypHoii tYHKUHH paJpe we

HHR ). 
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PH c . 48 . CneKTpbl napaMarHHTHoro pacceRHHR HeRT

poHoB Ha U02 , OOJly~eHHble MCTOnOM BpeMCHH nponeTa. 

(1Dl1) (1Dl1) (!Dl1) 

(leltl)~l 1~11170) 

10001) (0001) (1Dl1) 

·~~(11'70) l~(nlb) 

pH C. 49. nonJOCHble tHrypbl TCKCTYPHPOBaHHOfO o6-

paJUa UHPKOHHII. 



LU1~PAKUH51 HE fiT PO HOB 

B TeKcTypuwx uccpeDoBaHH~x DH¢paK
UHOHHbiM MeTODOM no BpeMeHH npoJieTa 
HJyqaJIOCb pa3BHTHe TeKCTyphl npH De¢op
MaUHH o6pa3UOB UHpKOHH~ (reKcaroHaJib
Ha~ CTpyKTypa) . Ha pH C . 49 npHBeDeHbl 
o6pameHHbie noJIIOCHbie DHarpaMMbi, nony
qeHHbie DJI~ cnyqa~. KorDa BeKTop pac
ce~uuwx He~TpOHOB HanpaBJieH BDOJib OCH 

CHMMeTpHH. 0HH yKa3biBaiOT Ha pa3BHTHe 
npeHMyUleCTBeHHO~ OpHeHTaUHH nJIOCKOCTH 
(10l 0) B HanpaBJieHHH OCH TeKCTypbi H CO
rnacyiOTC~ c auanoruqubiMH DaHHbiMH, no
ny eHHbiMH Ha CTaUHOHapHOM peaKTOpe 
CTaHDapTHbiM MeTODOM. 

llpeHMyUleCTBO HOBOrO MeTODa COCTO
HT B B03MO)I(HOCTH ODHOBpeMeHHOro onpe
De JieHH~ HeCKOJibKHX nOJIIOCHbiX ¢H
ry p . 

3KCllllYATAQH~,COBEPWEHCTBOBAHHEHPA3BHTHE 
OCHOBHhiX YCTAHOBOK H AllllAPATYPhl 

PEAKTOPhl H YCKOPHTEJlH 

1. 12 DeKa6p~ 1980 r. ocymecTBJieH 
:mepreTuqecKH~ nycK HI>P-2- HMnynbcHoro 
peaKTOpa Ha 6biCTpbiX He~TpOHaX C )I(HDKO
MeTaJIJIHqecKHM oxJia)I(DeHHeM. B nepHOD 
noDrOTOBKH K 3HepreTuqeCKOMY nyCKY 6biJI 
BblllOJIHeH 60JibWO~ KOMnJieKC MeponpH~TH~, 
B TOM qHCJie 3anOJIHeHHe )I(HDKHM HaTpHeM 
CHCTeM O!!fa)I(DeHH~ peaKTOpa, peKOHCTpyK
UH~ CHCTeMbl 6biCTpO~ aoapH~HO~ 3aUlHTbl, 
DOpa60TKa TOnJIHBHhlX KaCCeT H neperpy-
30quoro ycTpO~CTBa, DOnOJIHHTeJibHhle HC
nbiTaHH~ noDBH)I(Horo oTpa)l(aTen~ H P~D 
Dpyrux. 

B cooTBeTCTBHH c nporpaMMO~ 1-ro 
nana 3HepronycKa peaKTop HI>P-2 6hiJI 
BbiBeDeH Ha MOUlHOCTb 150 KBT B HMnyJibC
HOM pe)I(HMe C qaCTOTO~ nOBTOpeHH~ 25 
HMnyJibCOB B ceKYHDY. Mruooeuua~ MOIIl
HOCTb peaKTopa cocTaBHJia 27 MBT npu 
BbiCOKO~ CTa6HJibHOCTH HMnyJibCa. Bee TeX
HOJIOrHqecKHe CHCTeMbl peaKTOpa noKa3aJIH 
nOJIHYIO pa60TOCnOC06HOCTb H BbiCOKYIO Ha
De)I(HOCTb. B nepHOD 3HepronycKa cocTo~
JIHCb nepBbie liJHJHqeCKHe 3KCnepHMeHTbl Ha 
n_yqKaX He~TpOHOB. 

2. PeaKTop HI>P-30 H ycKOpHTeJib 
3JieKTpOHOB J1Y3-40 pa6oTaJIH no COKpa
meHHOMY rpaliJHKY B CB~3H C noDrOTOBKO~ 
K 3HepronycKy peaKTopa HI>P-2. 06ecnequ
oa~ 3KCnepHMeHTaJibHbie HCCJieDOBaHH~ B 
COOTBeTCTBHH C nJiaHOM, peaKTOp npopa6o
TaJI B 1980 r. 2500 qacoo. )J.n~ noBbiWeHH~ 
HaDe)I(HOCTH pa60Tbl CHCTeM peaKTOpa ocy
UleCTBJieHO o6uooneuue npu6opuoro napKa 
HllP-30 c JaMeuo~ yCTapeowe~ annapaTypbi 
Ha COBpeMeHHyiO. Ha ycKopHTeJie J1Y3-40 

HaqaTa nODrOTOBKa K 3aMeHe BOJIHOBODOB 
ycKop~IOIIlHX ce KUH~. 

3. YcKopuTeJib 3r-5 npopa6oTan ua 
3K cnepuMeHT 3100 qacoo. IIpoBODHJIHCb pa-
6oTbi, uanpaoneHHbie ua ynyqweuue Texuu
qe cKHX H 3KCnJiyaTaUHOHHbiX napaMeTpOB 
3JieKTpocTaTuqecKoro ycKopHTen~. 

H3MEPHTEJlhHO-
Bhl 4.HCJ1HTEJ1 hHhlfl UEHT P 

BoeDeHa B 3KcnnyaTaUHIO 3JieKTpouuo
BbJ qucnuTeJibHa~ Mawuua PDP -11170 
(pH c. 50), nnauupyeMa~ B KaqecToe 6a-
30BO~ 3BM DJI~ C03DaBaeMoro H3MepH
Te JibHO-BbiqHCJIHTeJibHOrO ueuTpa HI>P-2. 
Pacwupeu DO 8 eDHHHU napK TepMHHaJibHbiX 
YCTpO~CTB 3TO~ 3BM, 60JibWHHCTBO H3 
KOTOpbiX BbiHeCeHO B pa6oque noMemeHH~ 
noJib30BaTene~. HaqaTo ocooeuue onepa
UHOHHO~ cucTeMbi 3BM PDP-11 170 c uenbiO 
ee npHMeHeHH~ npH o6pa60TKe pe3yJibTaTOB 
¢u JuqecKHX 3KcnepuMeHTOB. YnpaoJI~IOIIla~ 
3 B M PDP-11 120 ucnhnaua o KaqecToe 
6y¢epuo~ ua KaHane CB~3H rnaouoro npouec
copa PDP-11 I 70 c auaJIH3aTopaMH . K ueHT
paJibHOMY npoueccopy qepe3 MHKpo-3BM 
MERA noDKJIIOqeu KpynHoMacwTa6Hbi~ DHC
nne ~. 

IIpoDOJI)I(anocb ocuameuHe ueuTpa Ma
JibiMH 3BM THna CM-3 noJibCKoro npOH3-
BODCTBa, npeDHa3HaqeHHbiMH DJI~ HCnOJib30-
BaHH~ B KaqeCTBe H3MepHTeJibHbiX MODyJie~. 
C uenbiO nepeuoca uu¢opMaUHH c 3BM 
CM -3 Ha 3BM PDP-11120 K nocJieDHe~ 
nODKJIIOqeH 
DH CKe. 

HaKOnHTeJib Ha MarHHTHOM 
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pH c. 50. UeHTpaJibHI>iA npoueccop HBU HliP-2 . 
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pH C • 51. BHCWHHA BHll 6nOKOB MHKponpoueccopHOfO Ha6opa. 
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BenHcb pa3pa6oTKH annapaTypbt p~na 

cneKTpoMeTpos nn~ peaKTopa HI>P-2. Opo
non~anoch ocsoeHHe MHKponpoueccopos. 
OcsoeHo HJroTosneHHe B OnhlTHOM npoHJ
BODCTBe p~na 6nOKOB CTaHnapTHOfO MHKpO
npoueccopHOfO Ha6opa (pH c . 51 J • 

COOPY)I(EHHE 
4>113114ECKI1X YCTAHOBOK 
,aJUI HI>P-2 

flpOBODHnHCb pa60Thl no BBODY B JKC
nnyaTaUHIO nyCKOBOfO MHHHMyMa p~na 

!I>HJH\.feCKHX ycTaHOBOK Ha HJ>P-2, B TOM 
"'Hcne KaHana ynbTpaxononHNX He~TPOHOB 
C ycTaHOBKO~ "TpHCTOM", He~TpOHHOfO 

DH!I>paKTOMeTpa, KOppen~UHOHHOfO cneKTpO
MeTpa H ycTaHOBKH Manoyrnosoro pacce~
HH~. 3asepweHa c6opKa 6uonorH\.fecKo~ Ja
IUHTbt B JKcnepHMeHTanbHOM Jane HI>P-2 
Ha KaHane Y XH H KaHane nn~ HccnenosaHH~ 
napaMeTpOB peaKTOpa BO BpeM~ JHepro
nycKa. 

OcsoeHa TexHonorH~ HJroTosneHH~ Jep
KanbHhlx He~TpOHOBODOB Ha OCHOBe nHTOfO 
CTeKna BMecTo 6onee noporocTo~mero H 
TpynoeMKoro npouecca nonupoBKH cTeKon. 
113fOTOBneHO 75 MeTpOB 3epKanbHbiX He~T
pOHOBODOB, npenHa3Ha"'eHHbiX nn~ MOHTa~a 
Ha HI>P-2. nonepe"'HOe Ce\.feHHe THllOBO~ 

CeKUHH He~TpOHOBODa nOKa3aHO Ha pH C. 52 . 
12-MHnnHMeTpOBbte CTeKn~HHbte nnaCTHHbl, 
noKphlThle HHKeneM, o6pa3yiOT KaHan pa3-

pH C. 52. UonepC'IHOC CC'ICHHC CCJCUHH 3CpJCaJJbHOrO 

HCiiTpOHOBOlla HliP-2: I - CTCICJIO, 2 - IOCTHPOBO'IHbiC 

BHHTbl, 3 - onopa, 4 - WapHICOBbiC HanpaBJJIIIOWHC, 

5 - BHHTOBbiC nJJaHJCH, 6 - Tpy6a . 

2 

a 

-- y 

6 

PH C •• 53. a - BbiCOJCOJij)lj)eJCTHBHbiH cnHH-IjJJJHnnep HCHT

pOHOB (I - OCHOBHbiC H 2 - ICOMnCHCKPYIOWHC TOJCOBbiC 

KaT y WJCH) ; 6 - pesepc CnKHa HCiiTpOHa. 

Me poM 20x200 MM 2 . CeKUHH repMeTHJH
PY IOTC~ H nu6o JanonH~IOTC~ renHeM, nu6o 
OTKa"'HBaiOTC~ Ha BaKyyM. BbtHfpbtW B 
HHT eHCHBHOCTH OT npHMeHeHH~ TaKHX He~T
pOH OBODOB MO~eT DOCTHra Tb !l>aKTOpa 10 . 

CoJnaHa H ucnbiTaHa Ha HI>P-30 anna
paT y pa nn~ nposeneHH~ nsyMepHoro (yron 
pac ce ~HH~ H DnHHa BOnHbl) DH!I>paKUHOHHOfO 
JKC nepHMeHTa C HCnOnb30BaHHeM renHeBOfO 
neTeKTOpa C BbiCOKOOMHOH HHTbiO . .nu<t>paK
TO eTp c TaKoii annapaTypoii o6nanaeT p~
no npeHMymecTB B CTPYKTYPHbtX uccneno
BaH H ~x KpHCTannOB C 6onbWHMH pa3MepaMH 
Jne MeHTapHo~ ~"'eHKH. CKopoCTb Ha6opa 
HH!I> OpMaUHH C ero npHMeHeHHeM MO~eT 

6bt Tb ysenH"'eHa B nec~TKH pa3. 
BbtCOKOJ!I>!I>eKTHBHoe ycTpoiicTBO nepe-

sop oTa cnHHa HeiiTpoHa ( cnHH-<t>nunnep) 
nn ~ non~pH 3YIOIUHX HeHTpOHOBODOB C03DaHO 
H HCllbtTaHO Ha HeMOHOXpOMaTH\.feCKOM ny"!Ke 
He~T POHOB peaKTopa HI>P-30. KoHcTpyKUH~ 
pa6o"!ero sapHaHTa <t>nHnnepa noKaJaHa cxe
MaTH"'eCKH Ha pH c. 53. OH npencTaBn~eT 

co6 oii nse nnocKHe KaTyWKH c TOKOM, co
Jna iO IUHe rpanHeHT MarHHTHOfO non~ BDOnb 
OCH Z no BCeH BbiCOTe y 3KOfO ( BepTH
Kan bHOfO) HeiiTpOHHoro ny"!Ka. CnHH HeHT
poHa npH npoxo~neHHH HeiiTpOHOM nnocKo
CTH Xy BDOnb Z (B6nH3H OCH X) He MeH~eT 
csoe ro HanpasneHH~ H oKa3btBaeTc~ pesep
CHpo BaHHbtM OTHOCHTenbHO non~. flpH none
pe"'HOM pa3Mepe ny"!Ka 0 ,5x22 MM 2 se
po~T HOCTb peBepca COCTaBHna 0,9993+ 
+0,0 00 1. 
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OcHOBHhle ycunu~ KonneKTHBa na6opa
TOpHH s 1980 r. 6hinH uanpasneHbi ua: 

- paJBHTHe H 3$$eKTHBHOe HCnOnbJOBa
HHe l{eHTpanbHOrO Bbi'IHCnHTenbHOrO KOMn
neKCa HucTHTyTa; 

- COJ,UaHHe H pa3BHTHe aBTOMaTH\feCKHX 
H nonyaBTOMaTH'feCKHX CHCTeM o6pa60TKH 
KaMepHbiX CHHMKOB, npoBe,UeHHe MaCCOBOH 
06pa60TKH CHHMKOB no Ja~BKaM na6opa
TOpHH; 

- paJBHTHe MeTO.UOB HCnOnbJOBaHH~ 

3BM Ha nHHHH C 3KCnepHMeHTanbHblMH yc-

TaHOBKaMH, a TaK:lKe pa3pa60TKY anropHT
MOB paC'feTOB H COJ,UaHHe nporpaMM o6pa-
60TKH 3KCnepHMeHTanbHbiX ,UaHHbiX; 

- pa3pa60TKY MeTO,UOB npHKna.UHbiX Bbi
'IHCneHHH H HX HCnOnbJOBaHHe B CB~JH 

c uccne.uosaHH~MH, nposo.uHMbiMH s OH.sJ.H; 
npose.ueuue uccne.uosauuii no pen~

THBHCTCKOH ~,UepHOH $HJHKe H $HJHKe peJO
HaHCOB; 

- COJ,UaHHe nporpaMMHbiX CHCTeM ,Un~ 

aBTOMaTHJal{HH XOJ~HCTBeHHOH ,Ue~TenbHO
CTH OH.sJ.H. 

PA3BHTHE H 34>4>EKTHBHOE HCllOJlh30BAHHE 
QEHTPAJlhHOrO BblliHCJIHTEJlhHOrO 
KOMllJIEKCA QHj{H 

PACWHPEHHE KOHCS>HrYPAUHH 3BM 
UEHTPAJlbHOrO 
Bbl4.HCJlHTEJlbHOrO KOMllJlEKCA 

3asepweHbi pa6oTbi no coJ.uaHHIO BTopou 
O'lepe,UH CeTH TepMHHanbHbiX yCTpOHCTB 
ua 6aJe 3BM li3CM-6 H EC-1010 s Ka
qecTse KOHUeHTpaTopa TepMHHanos. B ua
CTo~mee speM~ TepMHHanbHa~ ceTb ua 
li3CM-6 co.uep:lKHT 22 TepMHHana ( 16 HJ 
HHX CB~JaHbl c li3CM-6 qepeJ 3BM-KoH
ueuTpaTop EC-1010 H 6- uenocpe.ucTseuuo 
C li3CM-6 ), ycTaHOBneHHbiX B naoopaTO
pH~X H no.upaJ.ueneuu~x OH.sJ.H. CoJ.uau uo-
BbiH BapHaHT onepaUHOHHOH CHCTeMbl 
KOHUeHTpaTopa, o6ecne'IHBaiOIUHH CB~Jb 

TepMHHanos c 3BM EC-1 010 qepeJ Mynb
THnneKcop. 

llpuo6peTeua 3BM EC-1060 npoHJBO
.UHTenbHOCTbiO 1 MHnnuou onepauuu s ce
Kyu.uy H BhmonueHbi pa6oTbi no ee paJMe
meHHIO H no,UrOTOBKe K MOHTa:lKy. 

C03,LlAHHE H P A3BHTHE 
MATEMATH4.ECKOrO OliECllE4.EHH.sJ. 
liA30BbiX 3BM OH.sJ.H 

llonyquna .uanbueuwee paJBHTHe onepa
llHOHHa~ CHCTeMa 3BM li3CM-6 Ha OCHOBe 
OnbiTa 3KCnnyaTaUHH MarHHTHbiX .UHCKOB 
EC-5061 H KouueuTpaTopa TepMHHanos 
EC-1010. PeanHJosau nporpaMMHbiiinepe
xsaT H o6pa6oTKa c6oes npu o6pameHHH 

K ,UHCKaM. flo.uroTOBneHa CTaTH'feCKa~ 6H6-
nHOTeKa Tpaucn~TOpOB H 6nOKOB MOHHTOpHOH 
CHCTeMbl Ha MarHHTHbiX .UHCKaX. PaCWHpeHO 
HH$opMauuouuoe o6ecneqeuue nonbJosa
Teneu TepMHHanos .un~ onpoca cocTo~HH~ 
,UHCKOBhlX yCTpOHCTB H peanHJOBaHO npo
rpaMMHOe o6ecneqeuue .un~ o6pa6oTKH 
Ja,Ua'f C TepMHHanOB, CB~JaHHbiX C li3CM-6 
qepeJ 3BM-KouueuTpaTop EC-1010. Co
J.UaHbi nporpaMMbi o6Meua li3CM-6 •c rpa-
$H'feCKHM .UHCnneeM TEKTRONIX -4012 
H Mo.uepHHJHposaHbi naKeTbi nporpaMM, 
o6ecne'IHBaiOIUHX BOJMO:lKHOCTb rpa$H'fe
CKOrO .uuanora c li3CM-6. Mo.uepHHJHpo
saua onepauuouua~ CHCTeMa 3BM CDC-
650 0 . BueceHbi HJMeHeHH~ B TeKCTOBbiH 
pe.uaKTOp .un~ nOBbiWeHH~ 3$$eKTHBHOCTH 
pa60Tbi TepMHHanbHoro o6opy.uosauu~. 

llpose.ueuhl pa6oThl no no.u.uep:lKaHHIO H 
TeKymeit MO,UepHHJaUHH 6H6nHOTeK npo
rpaMM o6mero uaJHa\feHH~ .un~ 6aJOBbiX 
3BM OH.sJ.H. Bue.upeHbi .use HOBbie npo
rpaMMHbie CHCTeMbl ,Un~ aHanHTH'feCKHX Bbi
'IHCneHHH ua 6aJOBbiX 3BM OH.sJ.H. OTna:lKeH 
annapaT BHpTyanbHbiX $yHKllHH, KOTOpbiH 
HCnOnbJOBaH B nporpaMMHOH CHCTeMe 
REDUCE Ha 3BM CDC-6500. C noMOillbiO 
npor paMMHbiX CHCTeM ,Un~ aHanHTH\feCKHX 
Bhl'IHcneHHH npose.ueuhl pac'feThl .un~ p~.ua 

Ja,Ua\f KBaHTOBOH TeOpHH non~ H TeOpHH 
rpaBHTal{HH. 

Ony6nHKOBaHbi o6Jop o6 auanHTH'feCKHx 
Bbi'IHcneuu~x ua 3BM H TPY.Uhl cosemauu~ no 
auanHTH'feCKHM Bbi'IHCneHH~M Ha 3BM. 
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C03,nAHHE H PA3BHTHE 
CPE,nCTB H METO,nOB 

BH3Y AJibHOH CB513H C 3 B M 

PaJpa6oTaH HHTenneKTyanhHhlA Tep
MHHan Ha OCHOBe MYDbTHMHKponpoueccop
HOA CHCTeMbi. CoJJJ.aH naKeT nporpaMM o6-
mero HaJuaqeuu~ JJ.D~ HHTenneKTyanhuoro 
TepMHHana. lloJJ.rOTOBneua TexuuqecKa~ JJ.O
KyMeHTauu~ JJ.D~ BhmycKa cepuu 3THX ycT
poAcTB B OnbiTHOM npoHJBOllCTBe OH 51 H. 

CoJLJ.aHbi cneuuanHJHpoBaHHhie nuano
roBbie naKeTbi nporpaMM nn~ rpa¢uqecKoro 
npencTaBneuu~ MHoroMepuoA uu¢opMauuu 
(pH C. 54). 

• 

3BM 

3KCllJIYATAQH51~A30BMX 
3JIEKTPOHHO-BMQHCJIHTEJibHMX 

MAWHH 

ro,o;o- 06~ee Cpe,o;He- 'lacno 
BOH noneg- cyTotr- npo-
nnaH HOe uoe no- n~eH-

/B trac./BpeMH ne3Hoe HbiX 
ctreTa BpeMH 3ap;aq 
3a ro,o; ctreTa 

/B trac.//B trac./ 
B3CM-6 
CDC-6500 

6000 
6000 

6804 20,0 75520 
7371 20,6 195338* 

/28715/ 
* B cKo6Kax yKaJaHo qucno Janaq, o6pa-

6oTaHHbiX C TepMHHaDOB . 

pH C. 54. Y )laneHHall JlHCnnei1Hall CTaHUHll 3BM li3CM-6 n03BOnlleT BbiBOJlHTb B 

pelKHMe JlHanora Ha JKpaH rpa!j>H'IeC KOfO JlHCnnell KaK rpa!j>HK !j>yHKLlHH JlBYX nepe-

MeHHbiX (a), TaK H !j>parMeHT J TOfO rpa!j>HKa (6). 

C03,[{AHI1E 11 P A3BI1TI1E 
ABTOMATI1QE CKI1X 11 IlOJIY ABTOMATI1QECKI1X 
CI1CTEM OliPAliOTKI1 KAMEPHhiX CHI1MKOB 

CllHPAJibHhiH H3MEPHTEJib 

3aBepllleHO COJLJ.aHHe HJMepHTeDhHOrO 
KOMUDeKCa llD~ 06pa60TKH KaMepHbiX CHHM
KOB Ha 6aJe CKaHHpy~mero ycTpOACTBa 
"CnupanhHbiH H JMepuTenh", BKn~qa~ npo
rpaMMbi 06pa60TKH )J.aHHbiX CKaHHpOBaHH~ 
Ha l)3CM-6 H CDC -6500. B paMKax 
CHCTeMbl !lJHDbTpaUHH B peanbHOM BpeMeHH 
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paJpa6oTaHbi nporpaMMbi nn~ rpa¢uqecKoro 
npeLJ.CTaBneHH~ LJ.aHHbiX CKaHHpOBaHH~ H 
KOHTpOD~ Ja COCTO~HHeM HJMepHTeDbHOH 
cucTeMbi B npouecce HJMepeHHH. llpoBeLJ.eHbi 
ceaHCbl MeTOLJ.HqeCKHX HJMepeHHH C06biTHH 
C OLJ.HOMeTpOBOH BOJJ.OPOLJ.HOH KaMepbi JIB3 
C uenb~ KOMUDeKCHOH OTDaLJ.KH CHCTeMbl. 

HccnenoBaHa BOJMOJKHOCTb ucnonbJo-
Bauu~ naJepuoro cKaHaTopa B cocTaBe 



"Cnupanbuoro HJMepHTen.s~ .. c uenbiO o6pa-
6oTKH CHHMK08 C 60JibWHX ny JblpbK08biX 
KaMep. llonyqeuM oueHKH pa3pewa10me~ 
cnoco6~0CTH, TOqHOCTH HJMepeHH~ H pa3-
Mep08 nOJI.H CKaHHp08aHH.H. 

CKAHHPYIOIUHH ABTOMAT HPD 

3a8epweHbi pa6oTbi no npoeKTY Mo~ep
HHJauuu 3JieKTpOHHO~ annapaTypM CKaHH
pyiOmero a8TOMaTa HPD, qTo noJ80JIHJIO 
JHaqHTeJibHO n08biCHTb Ha~e)I(HOCTp H npo
H380~HTeJibHOCTb a8TOMaTa. Pa6oqa.s~ ro
T08HOCTb a8ToMaTa HPD cocTa8n.HeT 96%. 

CoJ~aHa H08a.H 8epcu.s~ nporpaMM rpunbT
pauuu ~aHHbiX CKaHHp08aHH.H 8 peaJibHOM 
8peMeHH HJMepeHH~. flpo8e~eHM MeTO~H

qecKHe ceaHCbl HJMepeHH.H C06biTH~ C 0~1:1"0-
H ~8YXMeTp080~ KaMep JIB3. 3!l>!i>eKTH8-
HOCTb HJMepeHH~ Ha CHHMKaX C KaMepbl 
"JliO~MHJia" no peJyJibTaTaM reoMeTpuqe
CKO~ peKOHCTPYKUHH COCTa8JI.HeT 75-80%. 
Hccne~o8aHa 80JMO)I(HOCTb HJMepeHH.H uo
HHJaUHH Ha nJieHKaX C ~8YXMeTp080~ 80~0-
po~HO~ KaMepbl. 

3a8epweHbi pa6oTbi no npoeKTY no8bi
weHH.H 3!i>!i>eKTH8HO~ npOH380~HTeJibHOCTH 
cKaHupyiOmero a8TOMaTa HPD Ja cqeT 
COJ~aHH.H CTaHL{HH cnaceHH.H HJMepeHH~ Ha 
6aJe 3BM TPA- i H no8biWeHH.H Ha~e)I(

HOCTH pa60Tbl CHCTeMbl CH.HTH.H MaCOK. 
OnMTHa.H 3KcnnyaTaUH.H cTaHUHH cnaceHH.H 

E) 
MKM 

J,oo-

H J MepeHH~ npo8e~eHa ycnewHo. 3aMeHa 
ynpa8JI.HIOme~ 3BM 8 CHCTeMe HJMepeHH.H 
MaCOK C06biTH~ n08biCHJia K03!i>!i>HUHeHT ro
T08HOCTH CHCTeMbl ~0 99,8%, qTo nOJ80-
JIHJIO n08biCHTb 8 1,3 paJa npOH380~HTeJib
HOCTb 3TO~ CHCTeMbl. 

CoJ~aHo MaTeMaTuqecKoe o6ecneqeHue 
CHCTeMbl HPD- SHP- CDC-1604A ~JI.Ha8TO
MaTuqecKoro HJMepeHH.H H o6pa60TKH CHHM
K08 c MHC. Cneunpoueccop SHP ucnonb
Jy eTc.H 8 CHCTeMe ~JI.H OnOJHa8aHH.H 3Jie
MeHT08 HJMep.HeMbiX TpeK08. flp08e~eH 

onhiTHbi~ ceaHc HJMepeHH~ CHHMK08 c MHC 
c noMomhiO CHCTeMbi HPD-SHP- CDC-1604A. 
Co J~aHbi nporpaMMbi ~JI.H 8HJyanb
Horo KOHTpOJI.H HJMepeHH~ C nOMOmbiO 
~HCnJie.H. 

A B TOMAT 
H A 3JIEKTPOHHO-JIYQEBOH TPY.6KE 
A 3 JIT-2/ 160 

3a8epweHO COJ~aHHe H 8e~eTC.H 3KC
nnyaTal.{H.H HJMepHTeJibHO~ CHCTeMbl Ha 6aJe 
cKaHupyiOmero a8TOMaTa A3JIT-2j160 c 
~8YX!i>HJibM08biM JieHTOnpOT.H)I(HbiM Mexa
HH JMOM H ynpa8JI.HIOme~ 3BM .63CM-4 
\PH C. 55). CoJ~aH KOMnJieKC nporpaMM 
ynpa8JieHH.H H pacnOJHa8aHH.H C06MTH~ Ha 
CHHMKax c ycTaH08KH PHCK u 8biDOJIHeHbi 
npo6Hble HJMepeHH.H CHHMK08 • C 3TO~ 
KaMepbi. Mo~epHH3Hpo8aHo nporpaMMHoe 

~0~--------------------------------------------------------

• .•. . .. ·· .. ·.. .. 
• • . . .. . 

~ ...... . . -: .. • ... • •• .. '• .... •• • • • • 
• • .· . • • 

1,00+--------------------- -------------

pH C . 55. Cpe)lHeKBa)lpaTH'IHble OWH6KH, XapaKTepHJyJOutHe TO'IHOCTb HJMepeHHH C DOMOlltbiO a STOMaTa 

A31IT-2/160, nony'leHbi no peJynbTaTaM KanH6poBKH asToMaTa, pa6oTaJOmero s pell(HMe Henpepbls
Horo BKnJO'IeHHll. 
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o6ecneqeuHe ARH H3MepeHHH 3KCnepHMeH
TanbHbiX rpaliJHKOB C nOMOIUbiO aBTOMaTa 
A3JIT -1M. Bblnonueubi noArOTOBHTe nhHble 
pa6oTbi no JaMeue ynpaonHJOIUeif 3 B M 
aBTOMaTa A3JIT-2/ 160 ua CM-4. 

MO.UYJi h 
YHUBEPCAJihHOH U3MEPUTEJihHOH 

CUCTEMhl ,UJISI O.DPA.DOTKU CHUMKOB 
C TPEKOBhiX .UETEKTOPOB 

BBeAeHbi a onbiTHYJO 3KcnnyaTaUHJO ABa 
npoeKTopa .bllC-75 B pe:lKHMe npocMoTpa 
CHHMKOB c ycTaHOBKH PUCK, qTo HBnHe TcH 
OAHHM H3 3TanOB B C03AaHHH nOACHCTeMbl 
ARH o6pa60TKH CHHMKOB CO cneKTpOMe Tpa 
PUCK. Ha 6aJe 3neMeHTOB H ycTpoifcTB 
.bllC-75 C03AaHa CHCTeMa, nOJBORHJOIUaH 
BBOAHTb B naMHTb 3BM HJ06pa:lKeHHH C on
THqecKoro BbiXOAa !lJypbe-MHKpocKona. Pa 3-
pa6oTaHbl H aBTOHOMHO OTRa:liCeHbl 6nOKH 
conpH:lKeHHH annapaTypbl .DllC-75 c 3 B M 
CM-4 c uenbJO HCnbiTaHHH MaKeTa MOAYRH 

' HJMepHTeJibHOH CHCTeMbl H nepBOH oqepeAH 
noACHCTeMbl .bllC-PHCK. 

O.DPA.DOTKA CHUMKOB 
C TPEKOBhiX .UETEKTOPOB 

3asepweHbi pa6oTbi no npoeKTaM llYOC
KAMAK H llYOC-CAMET -.63CM-4. Bae
AeHbl B 3KCnJiyaTaUHIO 12 KOMnneKTOB 
llYOC-KAMAK. lloArOTOBJieua H CAaHa 
B 3Kcnnya TaUHJO nporpaMMa reoMeTpuqe
CKOH peKOHCTpyKUHH C06biTHH, 3aperHCTpH
poBaHH_blX B OAHOMeTpOBOH BOAOPOAHOH H 
ABYXMeTpOBOH nponaHOBOH KaMepax. 

llpH nOMOIUH nonyaBTOMaTuqeCKHX yCT
pOHCTB llYOC-CAMET o6pa6oTauo 402,3 
TbiC. TpeKOB CRO:liCHbiX C06biTHH Ha CHHMKaX 
C KaMep JIB3 H JISJ.ll. Ha CKaHHPYJOIUeM 
asToMaTe HPD o6ecneqeu pecypc B o6oeMe 
2445 q AJIH npOBeAeHHH MaCCOBOH o6-
pa60TKH CHHMKOB. C nOMOIUbiO aBTOMaTa 
A3JIT-2/160 HJMepeuo 6,5 TbiC. co6biTHH 
c ycTaHOBKH MUC. 

PA3BHTHE METOLlOB HCllOJI.h30BAHHSI 3BM 
HA JIHHHH C 3KCllEPHMEHT AJI.hHhiMH 

YCTAHOBKAMH OHSIH 

1. B paMKax COJAaHHH MaTeMaTuqecKo
ro o6ecneqeuHH CHCTeM peanbuoro speMeHH 
ARH perHCTpaUHH H o6pa60TKH HHiiJOpMaUHH 
B 3KCnepHMeHTaX B o6naCTH liJHJHKH Bbi CO
KHX 3HeprHH paJpa6oTaHO H BHeApeHO npo
rpaMMHOe o6ecneqeuHe 3KcnepHMeHTOB 
Ha ycTaHOBKe "KpHCTaJin-2". llpeARO:lKeH 
HOBbiH 3!lJiiJeKTHBHbiH anropHTM c6opa "AaH
HbiX, C03AaHa HHTepaKTHBHaH CHCTeMa C 
rpaliJHqeCKHM npeACTaBneHHeM peJyRbTaTOB 
o6pa6oTKH ua AHcnnee H neqaTaJOIUeM ycT
poifcTBe. CoJAaHbl- nporpaMMbl pacnoJuasa
HHH H onpeAeJieHHH napaMeTpOB TpeKOB. 
PaJpa6oTaHbl u sueApeubl 6aJOBble KoMn
neKCbl nporpaMM peanbuoro apeMeHH ARH 
ycTauosoK .UUCK H CSIO, a TaK:lKe npo
rpaMMbl MOAeJIHpOBaHHH ARH paAHOrpaliJH
qeCKHX HCCReAOBaHHH. 

llposeAeHbl pa6oTbl no TeKymeif MOAep
HHJaUHH H aAanTaUHH 06IUHX naKeTOB npo
rpaMM, a TaK:liCe nporpaMM MOAeJIHpOBaHHH 
H o6pa60TKH 3KCnepHMeHTaJibHbiX AaHHbiX 
co cneKTpoMeTpa B 3KcnepHMeuTe NA-4. 
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2. CosMecTuo c JIB3 npoBOAHJIHCb pa-
60Tbi no HaJiaAKe H KOHTpOJIIO liJYHKUHOHHpO
BaHHH KaHaJIOB BTOpHqHbiX nyqKOB qaCTHU 
ARH CHCTeMbl BblBOAa CHHXpoliJaJOTpOHa C 
noMOIUhJO 3BM EC-1010. CoJAaHo cneuu
anHJHposauuoe nporpaMMHOe o6ecneqeuue 
ARH npHeMa H o6pa60TKH KOOPAHHaTHOH HH
!lJopMaUHH o nyqKe qacTHU, a TaK:lKe npo-
.rpaMMbi KOHTpOJIH H ynpasneHHH TOKaMH B 
MarHHTOOnTHqeCKHX 3JieMeHTaX KaHana Bbl
BOAa. llpoBeAeHbl noArOTOBHTeJibHbie pa6o
Tbl no MOAepHHJaUHH CHCTeMbl HaJiaAKH H 
KOHTpOJIH Kauanos cHuxpoliJaJoTpoua ua 
OCHOBe npHMeHeHHH nocneAOBaTeJibHOH 
seTBH KAMAK H MHKponpoueccopuoro KOHT
ponnepa M-16 ua JIHHHH c 3BM EC-1010. 
Bblnonueubl pa6oTbi no paJBHTHJO cneuuanu
JHpoaauuoro nporpaMMHoro o6ecneqeHHH 
3BM M-6000 0TAena HOBbiX MeTOAOB yc-
KOpeHHH AJIH HJMepeHHH napaMeTpOB 
3ReKTpOHHO-HOHHbiX KORell Ha MOAeJIH 
KORReKTHBHOrO yCKOpHTeJIH TH:lKeRbiX 
HOHOB. 



3. flony'IHllO pa3BHTHe MaTeMaTH'IeCKOe 
o6ecne'!eHHe e.UHHOH CHCTeMbl o6pa60TKH 
cneKTpoMeTpH'IeCKOH HH$opMauuu B OH$1H. 
CoJ.uaua H c.uaua B 3KcnnyaTaUHIO ua 
.b3CM-6 CHCTeMa o6pa60TKH cneKTpOB 
(COC) C pacwupeHHbiMH BOJMOJKHOCTSIMH. 
llononueua 6u6nuoTeKa nporpaMMHbiX MO.UY
neii Ja C'leT BKlliO'IeHHSI KOMnneKCOB 
nporpaMM COpTHpOBKH H CJKaTHSI HH$OpMaUHH 
0 MHOrOMepHbiX COeKTpaX SI.UepHbiX HJlly'le
HHH H nporpaMM .unst :JneMeHTHoro auanuJa. 
PaJpa6oTaH H C.UaH B 3KCnnyaTaUHIO HOBbiH 
BapHaHT TpaHCllSITOpa C Sl3biKa COC Ha S13biK 
CI»OPTPAH. B TpaucnstTope npe.uycMOT
peu peJKHM aBTOMaTH'IeCKOH cerMeHTaUHH 
Ja.uaHHSI nonbJOBaTenst. HJ.uau nepBbiH TOM 
onucaHHSI 6u6nuoTeKH nporpaMM o6pa6oTKH 
cneKTpoa. CucTeMa COC nepe.uaua B pst.u 
opraHHJauuii cTpaH-y'laCTHHU OH$1H. 

4. PaJpa6oTaH H HJroToaneu npoTOTHn 
6eC$HllbMOBOH CHCTeMbl CbeMa HH$OpMaUHH 
.UllSI O.UHOH npoeKUHH C06biTHH, perHCTpHpye
MbiX CTpHMepHOH KaMepOH cneKTpOMeTpa 
PHCK. llpoTOTHn 6ec$HnbMOBOH cucTeMbl 
HCOOllbJyeTCSI B 3KCnepHMeHTaX Ha YCKOpH-

C03,aAHHE H P A3BHTHE 

Te ne B H<I»B3. CKoHCTpyupoaaHbl H HJrOTOB
neHbi npeUHJHOHHble reHepaTOpbl Ka.UpOBOH 
H CTpO'IHOH paJBepTKH ny'la TeneBHJHOHHbiX 
KaMep, a TaKJKe nporpaMMbl Kanu6poBKH 
TeneBHJHOHHOH CHCTeMbl KOHTpOllSI CTpH
MepHOH KaMepbi cneKTpoMeTpa PHCK. Hc
cne.uoaaHbi anropHTMbi H COJ.UaHbl naKeTbl 
nporpaMM .UllSI 6biCTporo CJKaTHSI .UaHHbiX 
npH 6ec$HllbMOBOM CbeMe HH$OpMaUHH. 

5. 3aaepweHbi pa6oTbl no COJ.UaHHIO cH
CTeMbl aBTOMaTH3HpOBaHHOrO npoeKTHpO
BaHHSI H HJrOTOBlleHHSI ne'laTHbiX nnaT Ha 
3BM .b3CM-6, CDC-6500, EC-1040 it 
EC - 1010. Ha 3BM CDC-6500 COJ.UaHo 
npor paMMHOe o6ecne'leHHe .unst HHTepaKTHB
uoro npoeKTHpOBaHHSI ne'laTHbiX CXeM C HC
OOllb JOBaHHeM .uucnnest TEKTRONIX H Bbi
BO.UOM pe JY llbTaTOB npoeKTHpOBaHHSI Ha pa3-
llH'IHbie HOCHTenH HH$OpMaUHH. Ha .b3CM-6 
KOMnneKC nporpaMM rPACI» .UllSI aBTOMaTH-
3HpOBaHHOrO npoeKTHpOBaHHSI ne'!aTHbiX 
nnaT BKlliO'IeH B o6my10 6H6llHOTeKy CTaH
.uapTHbiX nporpaMM. C.uauo B 3KcnnyaTaUHIO 
$OTOXHMH'IeCKOe o6opy .UOBaHHe .UllSI nony'le
HHSI $oTowa6nouoa ne'laTHbiX cxeM. 

METO,aOB H flPOrPAMM ,aJlSI O.bP A .bOTKH 
3 K CflE P HM EHT AJl hHhl X ,aAHHhl X 

1. CoJ.uaHbi onhiTHbie aapHaHTbi aaToMa
THJHpoBaHHbiX CHCTeM nporpaMM o6pa60TKH 
$HllbMOBOH HH$OpMaUHH .UllSI O.UHO- H .UBYX
MeTpOBOH ao.uopo.UHbiX KaMep JJB3. YKa
JaHHbie CHCTeMbl, HapSI.UY CO CTaH.uapTHOH 
uenO'IKOH nporpaMM .UllSI MaCCOBOH o6pa6oT
KH C06biTHH, BKlliO'IaiOT B ce6SI nporpaMMbl 
o6pa60TKH peJyllbTaTOB npOCMOTpa H Be.Ue
HHSI KaTanora o6pa6aTbiBaeMbiX C06biTHH, 
'ITO OOJBOllHllO CyuteCTBeHHO COKpaTHTb Ja
TpaTbl py'IHOro Tpy.ua ua auanHJ peJynbTa
TOB. 

Ha OCHOBe OObiTHOH 3KCnnyaTaUHH CH
CTeMbl reuepauuu nporpaMM pa3pa6oTaHa 
MeTO.UHKa H COJ.UaH HOBbiH BapHaHT CHCTeMbl 
reuepauuu nporpaMM o6pa6oTKH 3Kcnepu
MeHTanbHbiX .UaHHbiX C OOMOU(biO npoue.uyp 
cneuuanHJHpoaauuoro SIJbiKa CCL. Hcnonb
JOBaHHe 3THX npoue.uyp 003BOllHllO COKpa
THTb .UO MHHHMyMa paJMepbl naKeTa npo-

rpaMM, cocTaBnsteMoro nonbJOBaTenstMH 
.UllSI reHepaUHH He06XO.UHMOrO BapHaHTa CH
CTe Mbl nporpaMM o6pa60TKH C06biTHH. 

2. PaJpa6oTaHhi anropHTMbl H coJ.uaHbl 
naKeTbi nporpaMM ua <1»0 PT P A He .unst o6pa-
6oTKH 3KCnepHMeHTallbHbiX }laHHbiX CO 
cne KTpoMeTpa st.uep OT.Ua'IH. Hccne.uoaaHbl 
anropHTMbi H peanHJOBaHbi naKeTbl npo
rpaMM .UllSI CJKaTHSI 3KCnepHMeHTallbHbiX 
.UaHHbiX C OOMOU(biO 6biCTpOrO Cll3HT-npe
o6pa 30BaHHSI. Mo.uepHHJHpoaaHbl oT.uenbHhie 
npor paMMHble MO.UY nu B cucTeMe GEOFIT 
.UllSI o6pa60TKH KaMepHbiX CHHMKOB. Hccne
.UOBaHbl YCllOBHSI npHMeHHMOCTH npHHUHOa 
PH'! p.ucoua .unst yTo'!HeHHSI peweHHSI CHCTe
Mbi CHHrynstpHbiX HHTerpanbHbiX ypaBHeHHH 
THn a ypaBHeHHH Cl»a.u.ueeaa npH HJy'leHHH 
TT d -pacceSIHHSI B o6naCTH HHJKHX H cpe.UHHX 
3He p rHH. 
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HCCJIE,[(OBAHHSI 
llO PEJISI THBHCTCKOH SI,[(EPHOH CI>H3HKE 

H CI>H3HKE PE30HAHCOB 

1. flpOHJ8e,UeHa cymeCT8eHHaSI MO,Ue p 

HHJaUHSI .U8yxnnel.fe8oro MarHHTHoro cneKT 

poMeTpa c npo8onol.fHbiMH KaMepaMH Ha 

llHHHH C 3BM, KOTOpbiH CMOHTHp08aH 8 

3KcnepHMeHTanbHOM Jane Kopnyca 2 0 5 

J1B3. 0Tna)l(eHbl CHCTeMbl C8SIJH perHCTpH - . 

PYIOilleH annapaTypbl cneKTpOMeTpa c 3B M , 

a TaK)I(e 6nOKH CHCTeMbl 8biCOK080llbTHOrO 

nHTaHHSI HCKp08biX KaMep. 3a8epWeHa KOM n

neKCHaSI OTna,uKa annapaTypbi OCH08HOH 8 e T-

8H cneKTpOMeTpa Ha llHHHHC3BMEC-1010 

Ha 8bi8e,UeHHOM nyl.fKe a -l.faCTHU CHHXp O

!IJaJOTpOHa OH.siH (pH c • 56). llpo8e.Ue Hbi 

nep8bie 3KcnepHMeHTbi no Hccne.uo8aHHIO 

peaKUHH C yl.faCTHeM penSITH8HCTCKHX SI,U e p. 

2. B paMKax pa6oT no coJ.uaHHIO r H6-

PH.UHoro cneKTpoMeTpa paJpa6oTaHw T e x

HHl.feCKHe YCll08HSI Ha npoeKTHp08aHHe y J ll08 

CTPHMepHoH KaMepw, a8TOMaTH1.feC KHX 

KOHTpOllbHbiX CHCTeM H reHepaTopa 8biCOK0-

80llbTHbiX HMnynbC08. Co8MeCTHO c J1B3 

npo8e.UeHw npe.u8apHTenbHhle HcnwTaHHSI 

CTeH.U080H KaMepbl .UllSI pa60Tbl no.u ,Ua8ne

HHeM pa6ol.fero raJa .uo 10 aTM H nonyl.feHbi 

nep8ble CHHMKH CTpHMepHbiX cne.U08 8 HeOHe. 

llpo8e,ueHa oTna.uKa no TeCT08hlM npo

rpaMMaM annapaTypbl KOHTpOllSI 3lleKTpH1.fe

CKOrO pe)I(HMa KaMepbl. 

C noMOillbiO CKM-200 Hccne.uo8aHbi 

8JaHMO.UeHCT8HSI 4He C SI,UpaMH llHTHSI, yr

nepo,ua, aniOMHHHSI, Me.UH H C8HHUa npH HM

nynbce 4,5 r3Bjc Ha HYKllOH. llonyl.feHbl 

JHal.feHHSI Cel.feHHH !IJparMeHTaUHH H HCCne

.U08aHa HX Ja8HCHMOCTb OT aTOMHOrO l.fHCna 

St.Uep MHWeHH. BbmonHeH aHanHJ po)l(.ueHHSI 

OTpHUaTenbHhlX nHOH08, HX MHO)I(eCT8eHHO

CTH, nonepe"'HbiX HMnynbC08 H 6biCTpOT, 

a TaK)I(e HCClle.U08aHbl 8JaHMHbie KOppenSIUHH 

3THX 8enH1.fHH. HJyl.feH npouecc O.UHOHyKnoH-

pH C. 56. BbtXO)lHall BeTBb MarHHTHOrO cneKTpOMeTpa C npOBOIJO'IHblMH KaMepaMH, pa60Ta10111ero Ha IIH-

HHH c 3BM EC-1010. 
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HOfO nornomeHH.sl nHOHOB aTOMHbiMH .sl~paMH 
45sc , 59 Co , 89 y , 13~ Cs , 141 Pr H 197 Au c 

QenhiO 06Hapy:lKeHH.sl cymeCTBOBaHH.sl B 

3THX .sl~pax t.++_fiapHOHHOfO pe30HaHCa. 

lloKa3aHO, qTO BepO.siTHOCTb cymeCTBOBa
HH.sl fl r+ -6apHOHHOfO pe 30HaHCa B HCCne
~yeMbiX .sl~pax COCTaBn.sleT 1 o-4 + 1 o-5 . 

Ony6nHKOBaH o63op pa6oT no uccne
~osaHHIO npouecca nornomeHH.sl Me~neHHhlX 
rr- -Me 30HOB aTOMHbiMH .sl~paMH. 

3. llpose~eH aHanHJ np -BJaHMo~eucT
BHH npH p n =1 +5 r 3B I c. 113 yqanacb oco-
6eHHOCTb B cneKTpe 3¢¢eKTHBHbiX Mace 
npH M = 1440 M3Bjc, KOTOPYIO MO:lKHO 
npe~nono:lKHTenbHO cquTaTb HOBOH H3o6apou 
c HJOTonuqecKHM cnHHOM 5/2. Hccne~osaHa 
ToqHOCTb H3MepeHH.sl np -B3aHMO~eHCTBHH. 
lloKa3aHO, qTo ¢YHKQHH pa3peweHH.sl 3¢¢elt
THBHbiX MaCC KOM6HHaQHH p rr + rr + H 
n rr-rr- OTnHqaJOTC.sl npHMepHO B ~Ba 

pa3a. 
BhmonHeHo uccne~osaHHe rr-p·-sJaHMO

~eucTBHH npu 16 f'3Bjc, conposo:lK~aJO

IliHXC.sl pO:lK~eHHeM CTpaHHbiX qaCTHL{. 

20 

• -1100 f3B 
10-1 A -1500 f3B 
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pH C . 57. JlHijlljlepeHUHanbHbie pacnpe11eneHHSI BTOpH'l

HhlX npOTOHOB B HeynpyrHX p-p CTOilKHOBeHHSIX. To

'le'lHbie KPHBbie - pac'!eT AnSI TKHH.= II L3B. Cnnow

HaSI KpHBaSI COOTBeTCTByeT TKHH:' 1100 r3B, nyHKTHp

HaSI - TKHH.= 18 r3B. BenH'lHHhl, yKa3aHHbie nOll 

KpHBblMH,- 3Ha'leHHSI HMnynbCa p.l. (r3Bjc) . 
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PH c . 58. CpellHHH nonepe'lHbiH HMnynbc 11+- H 11--

Me 3 0HOB B HeynpyrHX p-p CTOilKHOBeHHSIX KaKijlyHKUHSI 

X= 2p u IJ -.g- . CnnowHaSI KPHBaSI - pac'leT AnSI P 0 = 

= 69 r3Bjc. 

4. flonyqeHbl ¢eHOMeHOnoruqeCKHe Bbl
pa:lK eHH.sl, OnHCbiBaiOiliHe ~H¢¢epeHQHanbHbie 
H HHTerpanhHbie xapaKTepHCTHKH Heynpyrux 
N-N H rr-N CTOnKHOBeHHH B WHpOKOH 06-
nacTH 3HaqeHHH KHHeMaTHqeCKHX nepeMeH
HbiX npH 3HeprH.siX OT 5 ~0 5000 f'3B 
(p u c. 57,58 ). Ha ocHose 3THXBbipa:lKeHHH 
Ha 3BM CDC -6500 coJ~aH naKeT nporpaMM 
CTa THCTHqe CKOfO MO~enHpOBaHH.sl pe 3Y nh
TaTOB Heynpyroro B3aHMO~eHCTBH.sl HyKnO
HOB H rr -MeJOHOB c BHYTPH.sl~epHbiMH HYK
noHaMH. Y cosepweHCTBOBaHa nporpaMMa 
pa c qeTa BHyTpH.s~~epHhlX KacKa~os Ja cqeT 
HCnonb30BaHH.sl aBTOKO~a £3CM-6, qTo 
no 3BOnHnO Ha 30-60% COKpaTHTb paCXO~ 
Maw HHHoro speMeHH ~n.s~ pacqeTos. Ha 
OC HOBe MO~enH BHyTpH.sl~epHbiX KaCKa~OB 

HJ y qeHa pOnb pe30HaHCOB B o6pa30BaHHH 
Ky Myn.siTHBHbiX nHOHOB Ha nerKHX .sl~pax. 

BbmonHeH UHKn pacqeToB no aHanHJY 3KC
nepuMeHTOB C nyqKaMH ~eHTpOHOB H a
qa cTHU. CoJ~aHbi H oTna:lKeHbi nporpaMMbi 
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MOllenHpOBaHH~ HeynpyrHX 

CTBHH KOCMH~eCKHX ~aCTHU 

O~eHb BbiCOKHX 3HeprHH C 

B3aHMOlleH
BbiCOKHX H 

aTOMHbiMH 

~llpaMH, a TaK:lKe UOTOKOB 

pHpyeMbiX B aTMoc!lJepe 

HJny~eHHeM. 

~acTHU, reue
KOCMH~ecKHM 

PA3PAiiOTKA 
llPHKJIA.[(HbiX METO.[{OB BblqHCJIEHHH 

1. ,[\OKaJaHa yCTOH~HBOCTb !lJopMbi 6e 3-

0Tpa:lKaTenbHbiX yellHHeHHbiX BOnH HeKOTO

pbiX uenHHeHHbiX ypaBHeHHH npH UOMOll.IH 

MeTOlla lieu:lKaMHHa. HccnellOBaHbl cneKT 

panbHble CBOHCTBa on epa TOpOB, nopO:lKlla JO 

ll.(HX ypa8ueuH~ THna ypa8HeHHH KopTe8er a 

lle BpHJa. Ypa8HeHH~ rrrr -pacce~HH~ npe 

o6pa3o8aHbl K 8HllY, Y ll06HOMY lln~ nony~e 
HH~ pa3HOCTHbiX CXeM 8TOpOrO nop~llKa 

TO~HOCTH. YcTaHo8neuo acHMnTOTH~ecKoe 

paJnO:lKeHHe, C UOMOll.(biO KOTOporo npOH38e 

lleHO yTo~ueuue npu6nH:lKeHHbiX peweHHH. 

llOCTpOeH HTepaUHOHHbiH npouecc, CXOllSI 

ll.(HHCSI cpa3y K peweHHIO C U08b1WeHHOH 

TO~HOCTbJO. llpellnO:lKeH ~HCneHHbiH MeTOll 

onpelleneHHSI 8epxHeH rpaHHUbl KOHCTaHThl 
CBSI3H 8 ypa8HeHH~X rrrr-pacce~HHSI. Pa 3-

pa60TaH '\teTOll 8bi~Hcneuu~ ua 3BM 3n e 
MeHT08 8-MaTpHUbl 8 uenoKanbHOH MOlle JIH 

K8apKo8. HaHlleHo llOCTaTo~uoe ycno8He 

Cyll.(eCT808aHHSI ~aCTHUeUOll06HbiX peWeHHH 

lln~ ueKoTopblx MOllene8 TeopHH non~. Co J 

llaHbl naKeTbl npHKnallHbiX nporpaMM H 8bt 

nonHeHbl pac~eTbl ua 3BM. 

2. Hccnello8aHbl cneKTpbl Mace npoT~ 

:lKeHHbiX ~aCTHU 8 K8a3HKJlaCCH~eCKOM npH-

6nH:liCeHHH 8 paMKaX 1/ N -pa3nO:lKeHHSI K8a H

T080H XpOMOllHHaMHKH llnSI noTeHUHaJI0 8 

y 

-, , -... X ,.. '{ \ I -I : I ., I ,' 

\ . ,', ... _., , __ 

PH c . 59 . Ha'fanbHall nonesall KOHii!HrypauHll H J n o yx 

HeyCTOH'fHBbiX )leliCTBHTenbHbiX KBaJHCOnHTOHOB . 

7& 

paJnH~HbiX 8Hll08. 3a8epweHbl HCCJlell08a
HH~ llHHaMH~eCKHX C80HCT8 TpexMepHbiX CO

nHTOH08 8 MOllen~x C uenonHHOMHanbHbiMH 
narpaH:lKHaHaMH. B ~HcneHHbiX 3KcnepHMeH

Tax 06Hapy:lKeHbl ~eTbipe OCH08HbiX THna 

HX 83aHMOlleHCT8HH, xapaKTep KOTOpbiX 
onpellen~eTC~ rpynnoH H30TOUH~eCKOH CHM

MeTpHH. 06uapy:lKeHO 803HHKH08eHHe llOn

rO:lKH8Yll.IHX C8~3aHHbiX COCTO~HHH ( nynb-

COH08) 8 peJynbTaTe 83aHMOlleHCT8H~ 

ll8YX HeyCTOH~H8biX K8a3HCOnHTOH08 

(pH c. 59,60). llpo8elleHo ~ucneuuoe uccne

ll08aHHe nonepe~HOH YCTOH~H80CTH COnHTO

Ha ypa8HeHH~ KallOMUe8a-lleT8HaW8HnH. 
HJy~eHbl ueKoTopbie C80HCT8a .uenuueftuoro 

ypa8HeHH~ WpellHHrepa c ueKoMnaKTHOH 
nce8llOYHHTapHOH rpynnoH 8HyTpeuHeH CHM

MeTpHH. HaiilleHbt 6ecKoue~Hbie Knaccbi Ja

KOH08 coxpaueuu~ H HJy~eua ux anre6pa. 

MeTOllOM o6paTHOH Jalla~H pacce~HH~ uc

cnello8aH pSill ll8YMepHbiX nopeHU-HH8a

pHaHTHbiX MOlleneH TeOpHH non~. 

3. Co8MeCTHO c JITCI» Ja8epweu UHKn 
HCCnell08aHHH·, UOC8~ll.(eHHbiX HJy~eHHIO pa3-

no:liCeHHH 80JlH08biX !lJYHKUHH Henpepb18HOro 

cneKTpa ypa8HeHH~ WpellHHrepa co c!lJepu

~ecKH-CHMMeTpH~HbiM noTeuuuanoM CaK

coua-By llCa no paJnH~HbiM llHCKpeTHbtM 6a-
3HCaM 8 KOHe~HOH o6naCTH npOCTpaHCT8a. 

'}{max 

0.01 m=0.3 

50 t 
pH C . 60 . nnoTHOCTb JHeprHH CBll3aHHOrO COCTOliHIIll 

( n y nbCOHa), 803HHKWero 8 pe JY nbTaTe BJaHMOlleHCTBHll 

KBaJHCOnHTOHOB, KaK ii!YHKUHll BpeMeHH. 



Opo8eiieHo Hccneno8aHHe c uenbiO npo8epKH 

npHMeHHMOCTH rHnoTe3bt AKcemt-l>pHHKa 

IlilSI IIe¢JopMHp08aHHbiX SIIIep 8 K8a3l1l.faCTHl.f

HO-¢JOHOHHOH MonenH stnpa. Openno~eH 

CTpyKTypHbiH IIHane KT <1>0 PT P AHa( Cll<l>), 

KOTOpbiH npeiiCTa8nsteT C060H OIIHO H3 803-

MO~HbiX CTPYKTYPHhiX pacumpeHHH <1>0 PT

PAHa. 

4. BbmonHeHbt pacl.feTbt MarHHTHhtx no

neii 8 CHHXpo¢Ja30TpOHe H CHHXpOUHKllOTpOHe 

OIHIH. Hccneno8aHa 803MO~HOCTb KoppeK

THP08KH MafHHTHhlX noneH 8 CHHXpo¢Ja30-

TpOHe nyTeM yCTaH08KH 8 K8aiipaTaX yCKQ

pHTenst nononHHTenbHhlX MarHHT08. Oony

l.feHo pa3no~eHHe no cTeneHstM wara ceTKH 

peweHHH ypa8HeHHst OyaccoHa 8 cTyneHl.fa

Thtx o6naCTSIX npH pa3llHl.fHbiX THnax Kpae8biX 

YCll08HH Ha pa3llHl.fHhlX yl.faCTKaX rpaHHUhl. 

Y CTaH,08neHO, l.fTO KOJ¢l¢JHUHeHTbl pa3llO~e

HHSI HMeiOT CTeneHHbie OC06eHHOCTH 8 y 3ll0-

8hlX TOl.fKax o6nacTH. Hccneno8aHa 3¢¢eK

TH8HOCTb JKCTpanonstUHH Ha nocneno8a

TenbHOCTH CeTOK IlllSI n08biWeHHSI TOl.fHOCTH 

npH6nH~eHHoro peweHHSI. HaiineHbi ycno8Hst 

YCTOHl.fH80CTH H CXOIIHMOCTH l.fHClleHHOfO 

peweHHst caMocornaco8aHHOH 3aiial.fH, 803-

HHKaiOweA npH paCl.feTe JlleKTpOMafHHTHbiX 

noneH 8 pe30HaTope KOnneKTH8HOfO yCKOpH

Tenst OHMY. 

Hccneno8aHbt acHMnToTHl.feCKHe C80H-

CTBa pa3HOCTHbiX CXeM MaKCHMallbHOfO He-

ACY OHSIH 

OonyYHnH nanbHeiiwee pa3BHTHe npo

rpaMMHbte CHCTeMbl IlllSI aBTOMaTH3aUHH 

6yxranTepcKoro yl.feTa H MaTepHanbHO

TexHHl.fecKoro cHa6~eHHst OHSIH. CHcTeMa 

nporpaMM 6yxranTepcKoro yl.feTa Ha 3BM 

CDC- 6500 nononHeHa pstiiOM o6cny~HBaiO

WHX nporpaMM 8biilal.fH HH¢JopMaUHH H3 CH

CTeMhl. 3asepweHa KOMnneKcHast oTnanKa 

nep8oro sapHaHTa CHCTeMht nporpaMM 6yx

ranTepcKoro yl.feTa Ha 3BM EC-1040. 

l.f e THOfO nopstiiKa TOl.fHOCTH H yCTOHl.fH80CTb 

p a 3HOCTHOH KpaeBOH 3aiial.fH, annpoKCHMH

pyiOweH CHCTeMy ypa8f!eHHH aKyCTHKH C 

y eTOM Tennonp080IlHOCTH. 

Pa3pa6oTaHbi anropHTMht pacl.feTa Tpex-

M e pHbiX MafHHTHbiX noneH C nOMOlUbiO 

M e Tona KoHel.fHbiX 3neMeHTOB. Oonyl.feHht 

y p aBHeHHSI CXOIIHMOCTH pa3HOCTHbiX CXeM 

n n st o6o6weHHbiX peweHHH ypa8HeHHst Oyac

c o Ha. 

5. Pa3pa6oTaHbi HTepauHOHHbte HbiO-

T OH08CKHe CXCMbl l.fHCneHHOfO peweHHSI 

CH CTeM ypaBHCHHH lllpeiiHHrepa, C8SI3aH-

HbiX Ha6opoM napaMeTp08. CocTaaneHbt 

n p orpaMMbt nnst peweHHSI n -napaMeTpHl.fe

CK OH 3aiial.fH Ha co6cTBeHHbte 3Hal.feHHSI nnst 

CHCTeMbl IIH¢¢JepeHUHailbHbiX ypaBHCHHH 

BT oporo nopstiiKa. Ha MOIIenbHbiX 3aiial.fax c 

n a nbHOIIeHCT8YIOlUHMH H KOpOTKOIIeHCT8YIO

lUHMH nOTCHUHanaMH B3aHMOilCHCT8H_SI npo

B neHbt l.fHcneHHbte Hccneno8aHHSI pa3pa-

6 o TaHHbiX CXCM H noKa3aHa HX 8biCOKaSI 

3 ¢ ¢eKTHBHOCTb. BbmonHeHbi pacl.feTbi ypo8-

He H JHeprHH CBSI3H Me30MOneKyn BOIIOPOIIa 

c noBbiWeHHOH TOl.fHOCTbiO. Ha ocHose l.fHC

n e HHoro peweHHSI II8yMepHOfO ypaBHCHHSI 

lll p eiiHHrepa C HCnOllb30BaHHeM MCTOIIa 

KOHel.fHbiX 3neMeHTOB npenno~eHo nepe

o peneneHHe anHa6aTHl.fecKoro 6a3Hca B 

3 a iial.fe Tpex Ten C KYllOHOBCKHM B3aHMO-

• 

M o nepHH3HposaHa HH¢opMaUHOHHo-noHcKo

sast CHCTeMa IlllSI pa60Thl C IlOKyMeHTaMH 

KapTOTCl.fHOfO THna Ha £3CM-6. ilpeny

CM OTpeHa B03MO~HOCTb BBOIIa IIaHHbiX H 

Bbi BOIIa HH¢JOpMaUHH H3 CHCTeMbl, a TaK~e 

paCWHpeHbl 803MO~HOCTH nporpaMMHbiX 

cpencTB 3awHTbt 6a3bt naHHbiX. OpoaeneHbt 

pa60Tbl no MOIIepHH3aUHH nporpaMMHOH CH

CTCMbl IlilSI yl.feTa pa60T, BbtnOilHSICMbiX 

oTnenoM KanHTanbHoro CTPOHTenbCTBa. 
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OT,llEJI 
HOBbiX METO,llOB 
YCKOPEHHjl 

Ocuo8Hbie ycHnH.H 0Tnena H08biX MeTo 

Jl08 ycKopeuH.H 6blnH uanpa8neubl ua neTanb

uoe Hccneno8auHe napaMeTpo8, onpenen.s~JO 

lUHX YCKOp.HIOlUYIO CnOC06HOCTb KOnneKTH8-

HOfO yCKOpHTen.H, H COJJlaHHe JlHafHOCTH'Ie 

CKHX CHCTeM; COJJlaHHe H HCCneJl08aHHe 

OTJlenbHbiX y Jn08 yCKOpHTen.H, CnOC06Hbi X 

pa60TaTb npH n08b1WeHHbiX 'laCTOTax; pa3 -

pa60TKY npoeKTa KonneKTH8Horo ycKopHTe 

n.s~ T.H~enbiX HOH08 - HH~eKTOpa T.H~eno

HOHHOfO CHHXpOTpoua; HCCneJl08aHH.H, C8.H

JaHHble C COJJlaHHeM OTJlenbHbiX CHCTeM 

ycKopHTenbuo-uaKonHTenbuoro KOMnneK

ca 8 H~B3 (Cepnyxo8); pa6oTbl, C8.HJaH

Hble C COJJlaHHeM KOOPJlHHaTHOfO JleTeK

TOpa HeHTpHHHOfO KanopHMeTpa; o6ecne 

'leHHe· uane~uocTH pa6oTbl annapaTypbl 8 

3iccnepHMeuTe NA-4 H ee ilanbueHwee co -

8epweucnlo8auHe. 

PAfiOTM no HCCnE~OBAHH~ 
KOnnEKTHBHOrO YCKOPHTEn~ 

T~)I(EnhiX HOHO 

Ocuo8uoe 8HHMaHHe 8 1980 rony 6bln 

yneneuo COJJlaHHJO cneuH~H'IeCKHX JlHaruo 

CTH'IeCKHX CHCTeM H JleTanbHbiM HCCneJl08a 

HH.HM C nOMOlUbiO 3THX CHCTeM xapaKTepHC 

THK pa60Tbl npOTOTHna KOnneKTH8HOrO ycico 

pHTen.H. CpenH HcnonbJyeMbiX ua ycKo 

PHTene nHaruocTH'IeCKHx MeTOJlHK oco6oe 

MeCTO JaHHMaiOT TpH, nOJ80n.HIOlUHe nony 

'laTb HH~OpMaUHIO 0 napaMeTpax 3neKTpOH 

HO-HOHHOfO KOnbUa 8 Ka~JlOM UHKne pa60Tbl 

y cKopHTe n.s~. 

CHcTeMa ua6n10neuH.H cHuxpoTpouuor o 

C8e'leHH.H 3neKTpOHHOrO KOnbUa 8 C~aTOM 

cocTO.HHHH noJ8on.s~eT onpenen.HTb nonepe'I 

Hble paJMepbl ce'leHH.H KOnbua, ero panHy c , 

a no HHTeHCH8HOCTH C8e'leHH.H - 'IHCnO 

3neKTpouo8 8 Konbue. HJMepeuH.H Mo~uo 

8eCTH 8 Jl8YX cneKTpanbHbiX JlHanaJOHaX . 

KpoMe Toro, cymecT8yeT 80JMo~uocTb 8 

OJlHOM UHKne np080JlHTb HJMepeHH.H 8 He-
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CKOnbKHX KOpOTKHX 8peMeHHbiX HHTep8anax, 

'ITO nOJ80n.HeT Ha6nJOJlaTb JlHHaMHKY HJMe

HeHH.H reoMeTpH'IeCKHX napaMeTp08 KOnbUa. 

Ha OCH08e Ha6nJOJleHH.H TOpMOJHOrO 

HJny'leHH.H 3neKTpOH08 8 none aTOM08 OCTa

TO'IHOrO raJa H HOH08, JaX8a'leHHbiX 3neKT

pOHHbiM KOnbUOM, COJJlaHa CHCTeMa, nOJ80-

n.HJOlUa.H HJMep.HTb ua ua'lanbHOM 3Tane 

C~a TH.H KOnbUa 'IHCno 3neKTpOH08 8 KOnbUe, 

a 8 npouecce c~aTH.H KOnbua 8 anreJaTope 

8 n.HTH KOpOTKHX 8peMeHHbiX HHTep8anax -

'IHCno JaX8a'leHHbiX 8 KOnbUO HOH08. 

CHcTeMa ua6n10neuH.H ua8eJleHHbiX 

3neKTpOHHO-HOHHblM KOnbUOM noneH npH ero 

nponeTe 8YCKOPHTenbHO-TpaucnopTHp080'I

HOM TpaKTe nOJ80n.HeT no 8peMeHHOMY 

CJl8Hry CHrHan08 onpenen.HTb npononbHYIO 

CKOpOCTb KOnbUa. fipH HJ8eCTHbiX 8HeWHHX 

YCKOp.HIOlUHX non.HX onpenen.HeTC.H TaK~e 

JlOn.H HOH08 8 KOnbUe. 

PaJpa6oTau MeTOJl JlHaruocTHKH 3neKT

pouuo-HOHHbiX KOneu no peJynbTaTaM HJMe

peHHH xapaKTepHCTH'IeCKOrO peHTreH08-

CKOfO HJny'leHH.H. 3TOT MeTOJl, 8 'laCTHOCTH, 

noJ8on.HeT no CJl8HraM cneKTP08 xapaKTe

pHCTH'IecKoro HJny'leHH.H onpenen.HTb cTe

neub HOHHJaUHH aTOM08, JaX8a'leHHbiX 

3neKTpOHHbiM KOnbUOM. 

B KonneKTH8HOM MeTone ycKopeHH.H 

8 8bi6pauuoM pe~HMe pa6oTbi ycKopHTen.s~, 

KOfJla CYMMapua.H Macca HOH08 8 3neKT

pOHHO-HOHHOM KOnbUe MHOrO 6onbWe cyM

MapHOH penSITH8HCTCKOH MaCCbl 3neKTpOH08, 

TeMn ycKopeHHSI npH ~HKCHp08aHHbiX yCKO

p.HIOlUHX nonSIX nponopUHOHaneH OTHOWeHHIO 

'IHCna 3neKTpOH08 8 KOnbUe K 'IHCny HOH08. 

fi03TOMY npencTa8nSieT 6onbWOH HHTepec 

3KCnepHMeHTanbHOe onpeneneHHe 8enH'IHHbl 

HJMeHeHHSI 3TOrO OTHOWeHHSI. 

Ha npoTOTHne KonneKTH8uoro ycKopH

Ten.s~ C nOMOlUbiO JlHafHOCTH'IeCKOH CHCTeMbl 

no TOpMOJHOMY HJny'leHHIO 3neKTpOH08 8 

none HOH08 Hccneno8aHbi 8peMeHHbie Ja8H

CHMOCTH HaKonneHHSI HQH08 8 npouecce 

C~aTH.H 3neKTpOHHO-HOHHOrO KOnbUa 8 

anre Ja Tope npH pa JnH'IHbiX na8neuHSIX 

ocTaTO'IHoro raJa 8 KaMepe anreJaTopa H 



pa3nH\fHbiX KOnH'feCT8aX 3neKTpOH08 8 

KOnbue. PeJynbTaTbi 3THX Hccne,no8aHHH 

noKaJanH, 'ITO OTHOWeHHe \fHCna HOH08 8 

KOnbUe K \fHCny 3neKTpOH08 nHHeHHO 3a8HCHT 

OT 8peMeHH H ,Ua8neHH~ OCTaTO\fHOfO raJa 

(pHC. 61). 

0,5 

a 

1.5 

1 

0.5 

6 N e ·10 12 

3 4 5 6 

pH C . 61 . 3aBHCHMOCTb 'IHCJia JaXBa'leHHbiX B KOJibUO 

HOHOB OT 'IHCJia 3JieKTpOHOB B KOJibUe npH pa3JIH'IHhlX 

nasneHH~x ocTaTO'IHoro raJa s KaMepe anre Ja Top a 

H s pa3Hble MOMeHTbl speMeHH: a) P = S • 10-8 Topp, 

A- t = 2,0 MC, e-t = 2,2 MC, •-t = 2,4 MC; 6) P 
= 7·10-8 Topp,A-t = 2,0 MC,e-t = 2,2 MC,•-t = 
= 2,4 MC . 

B 3THX )l(e 3KcnepHMeuTax noKaJauo 

(pH C. 62), 'ITO HaKonneHHe HOH08 8 3neKT

pOHHOM KOnbl.le H,UeT 8nnOTb ,UO COCTO~HH~ 

3neKTpOHHO-HOHHOfO KOnbl.la, 6nH3KOfO K 

ueHTpanbHOMY ( MaKCHMYMbi ua pHcyuKe, 

pac\feTHa~ cpe,UH~~ 3ap~,UHOCTb HOH08 ..,. 3). 

llpH 3TOM 3neKTpOHHOe KOnbl.IO COXpau~eT 
C80H nonepe\fHhle pa3Mephl. Cna.u KpH8hlX 

nocne MaKCHMyMa C8~3aH, O\fe8H,UHO, C y8e

nH'feHHeM nonepe'IHOfO Ce'feHH~ HOHHOfO 

KOnbQa no cpa8HeHHIO C 3neKTpOHHbiM H3- Ja 

8bin Ona)I(H8aHH~ noTeHQHanbHOH ~Mbl, y,nep

)I(H 8 aJOll.leH HOHbl. 

N· -1 12 
1 

tS 

fO 

5 

18 zo 22 

pH C . 62. 3aBHCHMOCTb 'IHCJia JaXBa'leHHbiX B KOJibUO 

HOHO B OT BpeMeHH HX HaKonJieHH~ npH pa3JIH'IHOM 'IHCJie 

3JieK T pOHOB B KOJibUe: P = 7 · 10-8 Topp, o-Ne = 

= 7 · 1012 , o-N e = 5 · 1012 , L\-Ne= 4 · 10 12. 

llpO.UOn)l(anHCb pa60Tbl no KOMnneKCHO

MY JanyCKY 8TOpOH 6a3080H ycTaH08KH 

OHM Y - Mo.uenH KonneKTH8Horo ycKopHTe

n~. B 3TOH ycTaH08Ke a.ureJaTop HMeeT 

HHY IO KOHCTPYKLIHIO, ,UaJOll.IYIO 803MO)I(HOCTb 

C8o6 o.uuoro .uocTyna K o6nacTH ¢opMHpo8a

HH~ KOnbua. KaTyWKH, o6ecne'fH8aJOmHe 

C)l( a THe H 8bi80,U 3neKTpOHHO-HOHHOfO KOnb

ua, pacnonO)I(eHbl 8HYTPH 8aKyyMHOH KaMe

phl. 06naCTb KOnbUa OT,Ueneua 8aKyyMHO

nnOT HbiMH 3KpaHaMH, TaK 'ITO 80 8HyTpeuueH 

KaM epe, 8 KOTOpOH npOHCXO,UHT KOMnpeCCH~ 

KOnb l.la, MO)I(HO nony\faTb 6onee 8hlCOKHH 

8aK y yM. 3KpaHbi, 06pa3yJOll.IHe 60K08ble 

CTe HKH 8HyTpeHHeH KaMephl, .UOn)I(Hhl npo

nycK aTb 6e3 HCKa)l(eHH~ MarHHTHoe none 

c q a cToToH .uo 2 Mru H MaKCHManbuo 3Kpa

HHpo 8aTb C06CT8eHHhle non~ 3neKTpOHHOfO 

Konb ua c qacToTaMH 6onee 100 Mru. 

TaKHMH C80HCT8aMH o6na.uaJOT aHHJOTpon

Hbi e 3KpaHbi, pa3pa6oTaHHbie 8 OHMY. )J.n~ 
onpe,neneHH~ 8nH~HH~ 3KpaH08 Ha 3neKTpOH

Hbie Konbua pa3pa6oTaH auanoro8biH MeTo.u 

H3MepeHH~ npO,UOnbHOfO HMne,nauca CHCTe

Mbl Konbl.I0-3Kpau. MeTO.U .uaeT xopowee 

corn acHe c TeopeTH\feCKHMH pac'feTaMH 

(p H C • 63) H n0380n~eT onpe,nen~Tb 8nH~HHe 
aJH M yTanbHbiX ueo.uuopo.uuocTeH ua ycToH

\fH80 CTb 3neKTpouuoro KOnhua. HJMepeuH~ 
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noKaJanH 803MO~HOCTb COJBaHH~ 60K0 8 MX 

CTeHOK 8HyTpeHHeH 8aKyyMHOH KaMep bl C 

He06XOBHMbiMH C80HCT8aMH. 

L.l 
(Q) 

30 

211 

10 

0 

-10 

-20 

2 .!J.. 
Y, 

•-.; • 32 ·SS<"' 
)(- f.•/6 2Sc,., 

PH c . 63. HJMepeHHble H pac'teTHble JHa'teHHII HMne
.aallca ua nepsoii aJHMyTallbHoii rapMOHHKe. 

BenHCb TeopeTu~ecKue uccneno8 a-

HH~, Hanpa8neHHMe Ha 6onee neTanbHoe 

HJy~eHHe KOnneKTH8HOfO MeTODa YCKO p e

HH~ H pe~HM08 pa60Tbl KOnneKTH8 HbiX 

yCKOpHTeneH • 

.[lnst" npoToTuna KonneKTH8Horo ycKo p u

Ten~ TeopeTu~ecKH HJy~eH npouecc HaKo n

JieHHSI MHOfOJapSIBHbiX HOH08 8 3neKTpOH HbiX 

KOnbuax HJ HMnynbCHMX CTPYH HeHT-

panbHbiX ~acTHU. OnpeneneHM cpenH ~~ 

JapSIBHOCTb H BHCnepCHSI no 3apSIBaM Ha

KannH8aeMbiX HOH08, a TaK~e Tpe6o 8 a

HHSI K Ba8neHHIO OCTaTO~HOfO r a Ja 

( - 5 • lo-9 
Topp) 8 KaMepe anreJaTo pa. 

Pacc~HTaHa nononHHTenbHaSI MarHHT-

HaSI CHCTeMa 

nonSI - K.Un ) 

( KaTyWKH nononHHTenbHo ro 

npOTOTHna KOnneKTH8HOfO 

yCKOpHTenSI, n0380RSIJOWaSI JaMeTHO yMe Hb

WHTb panuyc 3neKTpOHHO-HOHHOfO KOnb Ua 

npu TOH ~e 8enu~HHe MarHHTHoro non~ 

( puc . 6 4) . flpenno~eHbi pe~HMbi pa6 o Tbi 

TpeTbeH CTyneHH C~aTHSI H Kfl.[l (pH C. 65), 
n0380nSIJOUlHe nep~aTb KOnbUO 8 C~aTOM 

COCTO~HHH 8 Te~eHHe - 5 MC. CHHXpOTpOH

HOe HJny~eHHe 3neKTpOH08 3BeCb 3¢¢eKTH8-

HO HCnOnbJyeTCSI BnSI nononHHTenbHOfO n o n

~a TH~ KOnbUa, npH 3TOM y B08neT80pSIIOT C~ 

ycn08HSI 8bi80Ba KOnbUa H3 anreJaTopa. T a

KOH 8apuaHT anreJaTopa noJ8onSieT y8e n u

~H8aTb cpeBHIOIO 3apSIBHOCTb HOH08 npH6n H-

3HTenbHO 8 3 pa3a, a 3<IJ<IJeKTH8HOCTb KOJ1-

neKTH8HOf0 yCKOpHTen~ - 8 5 pa3. 

flpo8eneHa TeopeTH~ecKa~ npopa6o TKa 

8onpoco8 coJnaHH~ KoMnpeccopa 3n e KT-
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R iJj CTyneHb 

l 

0 /0 CM 

PH c . 6 4 . KouljJurypaUHII KaTyWKH .aononHHlellbHoro 
noll II ( KJ.llll B cucTeMe a.are JaTopa. 

pOHHbiX KOneu C 8biCOKOH UHKnH~HOCTbiO, 

8 KOTOpOM C~aTHe KOnbUa OCyUleCT8n~eTC~ 

npu ero npon8u~eHHH 8 HapacTaJOmee Mar

HHTHoe none non BeHCT8HeM 80nHbl HMnynbC

HOfO MarHHTHOfO non~, 6erymeH 8BOnb OCH 

ycKopuTen~. 0nHo8peMeHHO 3neKTpOHM 

KOnbUa yCKOpSIJOTC~ 8 aJHMyTanbHOM Ha

npa8neHHH. Pacc~uTaHa Monenb TaKoro 

KOMnpeccopa H npo8eneHbi cpa8HeHH~ pac

~~THbiX H 3KCnepHMeHTanbHbiX napaMeTp08 

ycTaH08KH. 

1(,4 
8 Kiln 

,----------------------------.~~K4~n-nc••-f I -6 

CO/IfHOUIJ 

2 

6 7 3 5 4 o r ' • , ' , ' . . • ! . ;c 

tc 

Puc . 65. PeliCHMblpa601biHMn)llbCHOiicucleMblllHla
HHII, o6eCIJe'tHBaiOWHe Ja.aepliCK} KOIIbUa B CliCaTOM 
COCTO!IHHH . 



PA£0Tbl, 
CBSI3AHHblE C C03.[(AHHEM 
llPOEKT A KYTH-20 

CoJllaHue KonneKTHBHoro ycKopuTen~ 

TSDKenbiX HOHOB, pa6oTaiOUlero C 'laCTOTOH 
UHKnOB llO 50 ru, npellb~Bn~eT K Halle)I(
HOCTH, TeXHOnOrH'IHOCTH, ynpasn~eMOCTH 

y JnOB yCKOpHTen~ H BCeH ycTaHOBKH B ue
noM 6onee )l(eCTKHe Tpe6osaHH~. llpu paJ
pa6oTKe npoeKTa yCKOpHTen~ Ha 3HeprHIO 
20 M3B jHyKnoH 3THM sonpocaM Yllen~nocb 
oco6oe BHHMaHHe. 

B OHMY paJpa6oTaH KOMnneKc 3neKT
poHHbiX MOllyneu s cTaHllapTe KAMAK, 
COCTO~UlHH HJ MHKponpoueccopHOrO KOHT
ponnepa MHKAM H 6noKoB naM~TH, BKniO-
'leHHe KOTOpblX 
KAMAK llaeT 

B COCTaB annapaTyphl 
lllHpOKHe BOJMO)I(HOCTH 

lln~ COJllaHH~ aBTOHOMHbiX MHKponpouec
COpHbiX CHCTeM aBTOMaTHJaUHH tPHJH'IeCKHX 
uccnellOBaHHH. Ha 6aJe paJpa6oTaHHOH an
napaTypbi u cTaHllapTHbiX MOllyneu KAMAK 
COJllaHa aBTOHOMHa~ aHanHJaTOpHa~ CHCTe
Ma ( 06beM naM~TH 4096 HHtPOpMaUHOHHbiX 
KaHanoB, lllHpHHa KaHana - 2 6aHTa, MepT
BOe BpeM~ - 3 MKC) . 

.[(n~ 3KCnepHMeHTOB Ha ronOBHOM 06-
paJUe ycKopuTen~ 3neKTpoHoB CHJlYH.[(- I I 
COJllaHa nporpaMMHo-ynpasn~eMa~ cucTe
Ma CHHXpOHHJaUHH yCKOpHTen~, npellHaJHa
'leHHa~ lln~ ¢opMHpOBaHH~ H Bhllla'IH B 
onpelleneHHOH speMeHHOH nocnellOBaTenb
HOCTH KOMaHllHhlX HMnynbCOB y npasneHH~ 

cucTeMaMH y cKopuTen~. BBelleHHe MHKpo
npoueccopHoro KOHTponnepa B cocTaB 
annapaTypbl CHHXpOHHJaUHH nOJBOn~eT cy
UleCTBeHHO ynpocTHTb ynpasneHHe ycKopu
TeneM. CucTeMa JallaeT speMeHHOH pe)I(HM 
pa60Tbl yCKOpHTen~, npOHJBOllHTHHllHKaUHIO 
Ha TeneBHJHOHHOM llHCnnee COCTO~HH~ 

ynpasn~IOlllHX curHanos s KaHanax ynpas
neHH~, JanHCb H BOCnpOHJBelleHHe THnOBbiX 
pe)I(HMOB pa6oTbi, ocymecTBn~eT cepBHCHbie 
tPYHKUHH B pe)I(HMe llHanora. 

COJllaHa ycTaHOBKa H HJMepuTenbHa~ 
CHCTeMa lln~ HJMepeHH~ Ha BbiXOlle 
CHJlYH.[(a- I I napaMeTpos 3neKTPOHHoro 
ny'IKa: aMnnHTYllHO-BpeMeHHhlX xapaKTe-
pHCTHK, npo¢un~. 3Hepruu, pacnpe-
lleneHH~ no 3HeprH~M H 3MHTTaHCa. 
flOMHMO TpallHUHOHHbiX MeTOllOB HJ-
MepeHH~ HCnOnbJOBaHa MeTOllHKa aHa-
nHJa xapaKTepHCTHK ny'IKa B M~rKO

tPOKYCHPYIOUleM MarHHTHOM none . 3neKT
pOHHa~ annapaTypa HJMepHTenbHOH CH-
CTeMbl pa6oTaeT Ha nHHHH C 3BM 
"MERA-60-10". llpoBelleHHbie uccne-

llOBaHH~ 3neKTpOHHOrO ny'IKa Ha Bhl
XOlle ronosHoro o6paJua CHJlYH.[(a- I I 
noKaJanu, 'ITO ero OCHOBHbie napaMeT-
pbi ( speM~ HMnynbca, TOK, 3Hepru~, 

3MHTTaHC, 3HepreTH'IeCKHH pa36poc ) 
anon He cor nacyiOTC~ c pac'leTHbiMH 
Be nH'IHHaMH. 

floneJHa~ MOUlHOCTb, Bbillen~eMa~ B ny
'IOK 3neKTpOHOB MOllYn~TOpOM ( reHepaTO
pOM BbiCOKOBOnbTHbiX HMny nbCOB yc
KOp~IOmero Hanp~)l(eHH~ ) . ysenu<~eHa 

B 2 paJa. 
HoBbiH allreJaTop c THTaHosou saKyyM

HOH KaMepOH 3¢¢eKTHBHO pa6oTaeT B CO
CT aBe npoTOTHna KonneKTHBHoro ycKopu
Te n~. 

J1CXOll~ HJ TOro, 'ITO npoeKTHpyeMbiH 
KYTH-20 npellnonaraeTc~ ucnonbJOBaTb B 
Ka'leCTBe HH)I(eKTOpa T~)l(enOHOHHOrO CHHX
pOTpOHa ( THC ) , paJpa6oTaH KaHan 
( p C . 66) lln~ TpaHcnopTHpOBKH HHTeHCHB
HOr O HOHHOrO ny'IKa C y'leTOM TOro, 'ITO 
npu llBH)I(eHHH ny<~Ka 1.1epe3 KaHan cymecT
Be HHYIO ponb urpaiOT co6CTBeHHbie KynoHoB
CKHe CHnbi. B ronOBHOH 'laCTH KaHana cne
UHanbHbiMH MarHHTHbiMH yCTpOHCTBaMH 1 
H 2 HJ KOnbUeBOrO ny'IKa ¢opMHpyeTC~ 

~~ I 
2 

0 10 20 

3 

30 1.0 50 
L(M) 

PH c . 6 6. CTpyKTy pa cjJopMHpoaa HHSI TpaH c nopTHPOBO'l
Ho r o KaHa JJa KY T H- 20 . I - 3JJe KTpoMarHHT c paa HaJJ b
HbiM noJJeM B KOJibUeBOM Ja Jope ; 2 - CneuHaJJ bHaSI JI HH Ja 
C a JHMy TaJJbHblM noJJe M; 3 - TpaH CnOpTHpOBO'lHbiH KaHa,1 
H3 t.. Baa py noJJ ei1 ; 4 - 06llHpO'lHa SI MHWeHb; 5 - HHllY K
UH OHHbiH MOH ox po MaTop . A - Bbi XOll HJ KYTH- 20. B -
MeC To aaoa a n y 'lKa a TH C. 

npHOCeBOH ny'IOK HOHOB C ManbiM 3MHTTaH
COM. Ha TpaHcnopTHPOBO'IHOM y'laCTKe 3 
npOHCXOllHT llOnOnHHTenbHOe paCT~)I(eHHe 

ny'IKa B npOllOJ1bHOM HanpasneHHH Ja C'leT 
pa 36poca CKOpOCTeH HOHOB, 'ITO o6ecne'IH
BaeT npueMneMyiO lln~ HH)I(eKUHH B THC 
nHHeHHYIO nnOTHOCTb HOHOB. B KOHUe 
KaHana C nOMOUlbiO HHllYKUHOHHOrO MOHO
XpOMaTopa 5 3HepreTH'IeCKHH pa36poc B 
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ny'IKe yMeHbWaeTC~ no He06XO)lHMOH nn~ 
3~qleKTHBHOH HHXeKUHH a THC aenH'IHHhi. 
fiepen MOHOXpOMaTOpOM CTaBHTC~o6nHpO'I
Ha~ MHWeHb 4, npH npOXOX)leHHH KOTOpOH 
HOHhl yaenH\fHBa~T CBOH 3ap~n npH6nH 3H
TenbHO a 3 paJa. 

PAI>OTbl, 
CB.SI3AHHbiE C C03.[{AHHEM Y HK 

llpoaeneHhi 3KCnepHMeHTanhHbie Hccne
noaaHH~ CTPYKTYPhl nayx~aJuoro renH~, 
)lBHXyweroc~ B ropH30HTanbHOH CTeKn~H
HOH Tpy6e, o6orpeaaeMOH Ja C\feT aueumero 
Tennoaoro HJny'feHH~. llpH ynenbHbiX Tenno
BbiX nOTOKaX - 1,8 BT jM2 H MaCCOBbiX CKO
pOCT~X no 150 Kr 1 M 2 c ycTauoaneuo 
(pH C .6 7), 'ITO peXHM nBHXeHH~ nOTOKa -
paccnoeHHhlH npaKTH\feCKH BO BCeM nHana-

Jl06pOTHhlX CBepxnpoaon~lliHX pe30HaTOpOB, 
npenuaJHa'feHHhiX nn~ pa6oThi so auewueM 
MarHHTHOM none - 1 T H ue nonaepxeHHbiX 
~aneHH~ TepMoMarHHTHoro npo6o~. npe
n~TCTBY~mero nocTHXeHH~ BbiCOKOrO ypoB
H~ MOlliHOCTH, npennonaraeT npHMeHeHHe 
CBepxnpoaonHHKa B BHne nneHKH, xapaKTe-

. 6 2 
pHJY~weHc~ Jk ~ 10 A· eM a yKaJaH-
HOM MarHHTHOM none. 

a 

30He napoconepxaHHH ( C napoxHnKOCTHOH 6 
CMeCb~ BHH3Y H napOBOH ~a30H BBepxy). 
3TO MOXeT npHBOnHTb K pa3nH\fH~ TeMne
paTyp no nepHMeTpy Tpy6hi H uepaauoMep
HOCTH pacxonoa npH pacnpeneneHHH nayx
~aJuoro noToKa a CHCTeMe napannenbHhlX 
KaHanoB H n03TOMY )lOnXHO Y'IHTbiBaTbC~ 
npH COJnaHHH CBepxnpoaon~lliHX MarHHTOB 
YHK H "t:HCTeMbi Hx KpHoreuuoro o6ecne
\feHH~. 

Ha ocuoae coJnaHHbiX B OHMY can~Hpo
BbiX peJoHaTopoa co caepxnpoaon~wHM nne
HO'IHbiM noKpblTHeM H3 HH06H~ B M r Y 
HM. M.B.floMouocoaa coJnau aaToreuepa
Top CBlJ nHanaJoHa c uecTa6HnhHOCTb~ 
.:\f / f ::: 5 • } 0-12 nn~ HCnOnb30BaHH~ B 
TO\fHhlX panHO~H3H\feCKHX H3MepeHH~X H 
~H3H\feCKHX 3KCnepHMeHTaX. 

Hccnenoaaua BJaHMOCB~Jb caepx-
npoaon~wHx xapaKTepHCTHK H MHKpOCTpyK
Typbl nneHOK CHCTeMbl Nb-Ti pa3nH'IHOrO 
cocTaaa. nony'feHhi nneHKH, o6nanaK>wHe 
KpHTH'feCKOH TeMnepaTypoH '1\:: 10 K H 
KpHTH\feCKOH nnOTHOCTb~ TOKa j k = 
= 4·10 5 A·cM- 2 a MarHHTHOM none 1 T 
npH TeMnepaType T = 4,2 K. 

CoJnaHbl pe30HaTOpbl Cfo = 1,4 rru) 
C pa60'feH noaepXHOCTb~ B BHne TOHKHX 
caepxnpoaon~wHx nneuoK. B 3KcnepHMeH
Tax c 3THMH peJoHaTopaMH anepBbie nony
'feHhi oueHKH KOHKpeTHbiX JHa\feHHH BlJ
napaMeTpoa nneHOK HH06HH-THTaH ( r ny-
6HHbl npOHHKHOBeHH~ H noporOBOH aMnnHTY
nhi Bll-non~ H noaepxuocTuoro conpoTHBne-
HH~) . 

B cooTBeTcTBHH c TeopeTH\feCKHMH 
npencTaaneHH~MH COJnaHHe BbiCOKO-
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B 

T 

PH c. 6 7 . CTpyKTypa nsyx!jlaJHoro noToKa renHSI npH 
ynenbHOM TennosoM no ToKe q = 1,8 BT /M 2 , Macco
soii CKOpOCTH p W = 79,8 KljM 2 C, AaBneHHH P = 
= 1,29 ·1 0 5 na H pa3nH'IHbiX napoconeplKaHHSIX x : 
a) X= 0,10; 6) X= 0,22; B) X= 0,35; r) X= 0,48 . 



PA.IiOThl, 
CB.SI3AHHhiE C C03,nAHHEM 
.liOJihlliHX KOOP ,nHHATHhiX 
,nETEKTOPOB 

B oT.nene paJBepuyThi pa6oThi no co

J.naHHIO Koop.nuuaTHbiX .neTeKTopoB .nn~ 

COBMeCTHOfO HeHTpHHHOfO 3KCnepHMeHTa 

0Hj{H-HCI>B3. OHMY y'laCTBOBaJI B coB

MeCTHOM 3KcnepHMeHTe OHj{H-QEPH no 

HCCJie,llOBaHHIO C nOMOII.IbiO 60JibWOfO cneKT-

p o MeTpa rny6oKoueynpyroro pacce~HH~ 

M IOOHOB. liHTeHCHBHa~ 3KCnJiyaTaUH~ B CO

CTaBe cneKTPOMeTpa coJ.nauuoro B OHMY 
Ko op.nuuaTHoro .neTeKTopa noKaJana ero 

Bbi COKYIO Ha,lle)I(HOCTb H OT JIH'IHbie 3KCnJiya

T~UHOHHhle Ka'leCTBa, 'ITO o6ecne'IHJIO no

Jiy'leHHe Ba)I(HeHWeH 3KCnepHMeHTaJibHOH 

HH4JOpMaUHH 0 CTpyKType HYKJIOHOB. llpOBO

,llHJIHCb 60JibWHe pa60Tbl, CB~3aHHbie C 

n e peBO.llOM cneKTpOMeTpa Ha BO.llOPO.llHYIO 

M HWeHb H C MO,llepHH3aUHeH yCTaHOBKH. 
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OT,llEJI 
PA,llHAQHOHHOft liE30UACHOCTH 
H PA,llHAQHOHHhiX HCCJIE,L{OBAHHH 

)lOJHMeTpHtteCKHH KOHTpOJib pa}lHaUHOH

HOH o6cTaH08KH 8~DOJIH~JIC~ Ha 8Cex Jle H

CT8YIOIIlHX H COJJla8aeM~X ~JlepHO-!IJH J H
tteCKHX ycTaH08Kax HHCTHTyTa. Ha UHKJio

TpoHe Y -400 npo80JlHJIOCb JlaJibHeilw ee 

HJytteHHe yp08HeH HOHHJHPYIOIIlHX HJJiy tte

HHH 8 pe)ICHMe 8bl8e}leHHOrO nyttKa HOH08 

JierKHX H cpeJlHHX 3JieMeHT08 C 3HeprH eH 

10 M3B/HYKJIOH H TOKOM JlO 2·1013 c - l. 

HJMepeHH~ noKaJaJIH, ttTO JlOJa HJJiytteHHH 

OT UHKJIOTpOHa Ha -70% o6ycJI08JieHa HeHT

poHaMH c 3HeprHeH 8b1We 0,4 M3B. 3a J a

lllHTOH 8 CaHHTapHO-JalllHTHOH JOHe Y -40 0 

yp08HH HJJiytteHH~ He JlOCTHraJIH KOHTpOJib

H~X 8eJIHttHH. Ha KonneKTH8HOM ycKopHTe ne 

T~)ICeJI~x HOH08 OHMY HJytteHo npocTpaHc T-

8eHHoe pacnpeJleJieHHe noneit TOPMOJHo ro 

HJJiytteHH~ npH pa6oTe ycKopHTeJI~ 8 pe)IC HMe 

C)ICaTH~ • JneKTpOHHbiX Koneu. Ha ycTaH08 Ke 

"CI»'' JlSifl 8eJIHCb pa60Tbl DO COJJlaHHIO H OT

pa60TKe 3JieKTpOHHbiX 6JIOK08 pa}lHaUHOHHbiX 

}laTttHK08, CHCTeM npHeMa HH!IJOpMaUHH C HHX 

H nporpaMMHoro o6ecnetteHH~ ACY cHcTe M bl 

paJlHaUHOHHoro KOHTpon~. B Kopnyce ~ 205 

JIB3 CHCTeMa pa}lHaUHOHHOrO KOHTpOJI~ 
o6ecnettHJia 803MO)ICHOCTb np08e}leHH~ 3 K C

nepHMeHT08 Ha nyttKe ttaCTHU, 8bl8e}leHHOM 

8 H08biH 3KCnepHMeHTaJibHbiH na8HJibOH. 

floJiytteH~ nep8ble pe Jy JlbTa Tbl HCC Jie

Jl08aHHH paJlHaUHOHHOH 06CTaH08KH Ha p e

aKTOpe H.6P-2 8 nepHOJl HattaJibHoro 3T a na 

3HepreTHttecKoro nycKa, KOTOpble noJ 8 o

JI~JOT: nporH03Hp08aTb yp08HH Ha8e}leHHOH 

aKTH8HOCTH o6opyJl08aHH~ 8 TeXHOJIO r H

tteCKHX noMemeHH~x H paJpa6oTaTb opr a

HHJaUHOHHhle MeponpH~TH~, o6ecnettH8aJO 

UlHe 6e JOOaCHble yCJI08H~ Tpy }la n pH 

3KCDJiyaTaUHH. 

K KOHUY 1980 roJla Ha HHJlH8HJlY a Jib

HOM JlOJHMeTpHtteCKOM KOHTpOJie HaXOJlH

JIOCb 2090 COTPYJlHHK08 HHCTHTyTa. P e

JYJibTaT~ pa60T~ DO HCCJieJl08aHHIO a}le K-

8aTHOCTH 06KaJaHHH HHJlH8H}lyaJibH~X Jl0-

3HMeTp08 3K8H8aJieHTHOH JlOJe HJJiytteHHSI 

D0380JIHJIH DOB~CHTb JlOCTOBepHOCTb p e

JYJibTaT08 HHJlHBHJlyaJibHOrO JlOJHMeTp H

tteCKOrO KOHTpOJI~. 
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)laHHble KOHTpOJI~ JlOJ Ha rpaHHUaX pa

JlHaUHOHHbiX JOH BOKpyr ~JlepHO-cpHJHtte

CKHX YCTaHOBOK DOKaJaJIH, \ITO 06JiytteHHe 

nepCOHaJia, He OXBatteHHOrO HHJlHBH}lyaJib

HbiM JlOJHMeTpHtteCKHM KOHTpOJieM, H Ha

CeJieHH~ He npea~waeT ycTaHoaneHHhlX 

npeJlenoa JlOJ. 

B o6nacTH paJlHaUHOHHbiX HCCJieJlOBa

HHH JaaepweHo HJytteHHe xapaKTepHCTHK 

DOJieH HJJiytteHH~ 6aJ08biX ~JlepHO-!IJH3H

tteCKHX ycTaH080K OHSIH H 8biDOJIHeHa npo-

8epKa a}leK8aTHOCTH DOKaJaHHH }leTeKTO

p08 HJJiytteHHH 3K8H8aJieHTHOH JlOJe H 

cneKTPY ttacTHU 8 3THX non~x. B peJyJib

TaTe HCCJie}l08aHHH: 

- nonytteHbl 3KcnepHMeHTaJibHble H 

pactteTHble naHHble o6 3HepreTHttecKHX pac

npeneneHH~x cpJIJOeHC08 H Jl03 HyKJIOH08 Ja 

JalllHTOH 6aJ08biX ycTaH080K OHSIH; 

- ycTaH08JieHbl HeKOTOpbie JaKOHO-

MepHOCTH cpopMHp08aHH~ cneKTp08 HeHT

pOH08 Ja JalllHTOH yCKOpHTeJieH npOTOH08 

Ha 8biCOKHe 3HeprHH; 

- onpeneneHa aneK8aTHOCTb noKaJa-

HHH HCDOJibJyeMbiX 8 OHSIH H cTpaHax

yttacTHHuax cpeJlCT8 JlOJHMeTpHttecKoro 

KOHTpOJI~ 3K8H8aJieHTHOH JlOJe H cneKTpy 

ttaCTHU 8 DOJI~X HJJiytteHH~ YCKOpHTeJieH H 

HMDY JlbCHbiX 6biCTpbiX peaKTOpo8; 

- peKoMeHJl08aHhl HaH6onee aneK8aT

H~e cpeJlCTBa Jlll~ HHJlH8HJlyaJibHOrO H pe

ryn~pHOrO JlOJHMeTpHttecKoro KOHTpon~ 8 

HHCTHTyTe; 

- 3KCnepHMeHTaJibHO yCTaH08JieHa TOtt

HOCTb pactteTa JalllHThl yCKOpHTeJieH npo

TOH08 Ha 3HeprHH MeHee 1 r3B DOJiy3MDH

pHtteCKHMH MeTOJlaMH, MeTOJlOM MoHTe

Kapno H MeTOJlaMH, ocHo8aHHbiMH Ha pewe

HHH ypa8HeHH~ nepeHOCa HJJiytteHH~; 

- peKOMeHJl08aHbl KpHT'epHH Jlll~ 8bl-

6opa COCTa8a KOHCTPYKUHOHHhlX MaTepHa-

1108 npH npoeKTHpo8aHHH JalllHThl ycKopH

Teneit npOTOH08 Ha 8biCOKHe 3HeprHH. 

PaJpa6oTaH npoTOTHn npH6opa JlJI~ 

onpe}leJieHH~ 3K8H8aJieHTHOH Jl03bl H cpJIIO

eHCa HeitTpOH08 c 3HeprHeH 10-300 M3B. 



ME)I(JlYHAPOJJ.HbiE 
CBH3M 
M HAYqHOE . . 

COTPY JlHMqECTBO 



illHpoKoe COTPY.llHHYecTso 06be.llHHeH

Horo HHCTHTyTa Sl,llepHbiX HCCJJe,llOBaHHH 

C HayYHO-HCCJJe,llOBaTeJJbCKHMH opraHH3a

UHSIMH CTpaH-yYaCTHHU HHCTI1TyTa 11 .11pyr11X 

CTpaH, a TaK:lKe Me:lK,llyHapO,llHbiMI1 HayYHbiMH 

opraHH3aUHSIMI1 3a 1980 rO.ll OTpa:lKeH O B 

CJJe,llyiOUlHX 11TOfOBbiX ,llaHHbiX: 

- H3 o6mero YHCJJa 13 7 HayYHbiX T eM 

COBMeCTHO C HayYH0-11CCJie,llOBaTeJJbCK I1 MI1 

opraHH3aUHSIMH CTpaH-yYaCTHHU BhlnOJJHSI

JIOCb 133 TeMbl, C HayYHbiMH UeHTpa M11 

.llpyrHX CTpaH H Me:lK.llyHapO,llHbiMI1 opraHI1-

3aUHSIMH - 22 TeMbl; 

- no BOnpocaM HayYHO-TeXHI1YeCKO fO 

COTPY.llHI1YeCTBa H .llJISI yYaCTI1SI B HayYHMX 

COBeUlaHHSIX B CTpaHbl-yYaCTHHUbl ( KpOMe 

CCC P) KOMaH.lll1posaHo 6onee 500 cneuHa

JJI1CTOB, B TOM YI1CJJe 6011ee 400 - C UeJJbiO 

BblnOJIHeHI1SI COBMeCTHbiX pa6oT; 

- H3 CTpaH-yYaCTH11U np11HSITO 6011ee 

1200 yYeHbiX 11 cneu11aJ111CTOB .llJISI BblnOJJHe

HHSI COBMeCTHbiX pa60T H yYaCTI1SI B COBellla

HI1SIX OHSIH; 

- B HayYHble UeHTpbl 11 Ha Me:lK,llyHapO,ll

Hble KOHtlJepeHUI111 B CTpaHbl-yYaCTH11Ubl Ha

npaBJJeHO 6onee 100 COTPY.llHHKOB OHSIH; 

- 113 HayYH0-11CCJJe.llOBaTeJJbCKI1X UeH~

pOB 11 Me:lK.llyHapO.llHbiX HayYHbiX opraHI13aUI1H 

3TI1X CTpaH np11HSITO 106 yYeHbiX 11 cneU11a

JII1CTOB, B TOM YI1CJJe 7 CTI1neH,lll1aTOB. 

COTPY )lHH4ECT BO C HAY4HhiMH UEHTPAMH 

B 1980 rony HayYHO-TexHHYecKoe c o

TPY .llHHYeCTBO OHSIH pa3BI1Banocb no T p a

.llHUHOHHMM HanpaBJJeHI1SIM. 06be,lli1He HI1e 

yCHJIHH MHOfHX HayYHO-HCCJJe,llOBaTeJibC K I1X 

opraHH3aUHH CTpaH-yYaCTH11U np11 npose~e

HHH Hc c nenosaHHH 11 C03.llaHI111 tPH311YeC K I1X 

ycTaHOBOK CnOC06CTBOBaJJO noJJyYeHHIO 

HOBbiX tPYH.llaMeHTaJJbHbiX pe3yJibTaTOB, p a 3-

BHTHIO 3KCnepHMeHTaJJbHOH 6a3bl HH

CTI1TyTa. 

CosMeCTHble pa6oThl B o6nacTI1 Teo p e

THYeCKOH tPH3HKI1 npOBO.llSITCSI yYeHbl MI1 

HPJ>, fLIP, BHP, CPB, Ky6bl, MHP, nHP, 

CPP, CCCP H 4CCP. no pe3yJJbTaTa M 

HCCJie.llOBaHHH B 06JJaCTH TeOpHH 3JieM e H

TapHbiX YaCTHU, aTOMHOfO Sl,llpa 11 KOH,ll e H

CHpOBaHHbiX Cpe,ll ony6JIHKOBaHO 6oJJee 100 

HayYHbiX pa60T H ,llOKJia.llOB Ha Me:lK.llYH~pO .ll

HhlX KOHtlJepeHUHSIX, COBeUlaHI1SIX, WKOJiaX. 

Ba:lKHbiM HanpasneHHeM coTpy .llHI1Yec T sa 

B 06JiaCTI1 BbiCOKHX 3HeprHH SIBJISIIOTCSI p a-

60Thl no peJJSITHBHCTCKOH Sl,llepHOH tPI1311Ke, 

HCCJJe,llOBaHHIO 3aKOHOMepHOCTeH o6pa30Ba

HHSI 3JJeMeHTapHMX YaCT11U. Oco6oe Me c To 

3aHHMaJII1 HCCJie,llOBaHHSI Ha YCKOpHT e Jie 

HCI>B3 ( Cepnyxos l c noMOlllbiO ycTaHO B OK 

J>HC-2, "AnbtlJa", PHCK, "Kp11CTann", 

CKM-200, "JliO.llMHJia", "fHnepoH" 11 np. 

no nporpaMMe noHCKa OYapoBaHHbiX YaC T 11U 

Ha ycTaHOBKe I>HC-2 np11HSIJII1 yYaCTI1e HH

CTHTYTbl cccP, BHP, fLIP, 4CCP. 

nponon:lKaJJHCb HccnenosaHI1SI Ha nsy x

MeTposoii :lKH.llKOBO.llOpO,llHOH KaMepe "J1 10.11-
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CTPAH-Y4ACTHHU OH~H 

MI1JJa". YYeHbiMI1 HP I>, CCCP n 4CCP 

nposeneHbl npocMoTp H_ o6cYeT 3Kcnep11MeH

TaJJbHbiX ,llaHHbiX no pp- , dp -B3ai1MO.lleH

CTBI1SIM. nposeneHbl 113MepeHHSI pacnanos 

3apSI:lKeHHbiX YaCT11U . 

Ha ycTaHosKe "Anhtl>a" nposeneHbl npe

UH3HOHHble 113MepeHI1SI rr- d- H i7- -ynpyroro 

pacceSIHHSI Ha MaJible yrJibl npH 40 f3Bjc. 

06pa60TKa 11 aHaJJH3 noJJyYeHHhlX ,llaHHhlX 

npoBO.llHTCSI B 11HCTI1TyTax CCC P 11 H PI>. 

B pSine HayYHbiX ueHTpos HP .6, BHP, 

fLIP, MHP, nHP, CCCP, CPP 11 4CCP 

npOBO,llHJIHCb o6pa60TKa 11 aHaJJI13 3KCnepH

MeHTaJJbHOf0 MaTep11aJJa, noJJyYeHHOfO Ha 

.llBYXMeTpOBOH nponaHOBOH KaMepe C ueJJbiO 

noJiyYeHI1SI ,llaHHbiX 0 CeYeHI1SIX pO:lK,lleHHSI 

pe.30HaHCOB, ycTaHOBJJeHHSI 3aKOHOMepHO

CTeH B Sl.llpO-SI,llepHbiX B3a11MO.lleHCTBHSIX. 

06pa60TKa pe3yJJbTaTOB, noJiyYeHHbiX 

Ha O,llHOMeTpOBOH BO.llOpO.llHOH KaMepe, OCy

rneCTBJISIJJaCb B YHI1BepC11TeTaX 11 HHCTI1TY

TaX nHP, CP p. 4CCP 11 HayYHbiX JJa6o

paTOp11SIX .11pyr11X CTpaH-yYaCTH11U. 

HccnenosaHI1SI no peJJSITI1BI1CTCKOH 

Sl.llepHOH tPI13HKe C nOMOlllbiO MaTep11aJIOB, 

nonyYeHHbiX Ha cneKTpoMeTpe CKM-200, 

npoBO.lli1JJHCb c yyacTI1eM COTPY.llHHKOB 113 

BHP, nHP, CPP 11 CCCP. 

CosMeCTHO c 11HCTI1TyTaMI1 MHP, 4CCP 

11 nHP 11CCJie.llOBaJ111Cb B3ai1MOlleHCTBI1SI npo

TOHOB, 6biCTpblX a Jl pOHOB 11 JJerKI1X Slllep 

C SlllpaMH tPOT03MYJibCI1H. 



11JyqanHCb peaKQHH H JaKouoMepuocTH 
o6pa308aHHSI 3lleMeHTapHbiX qacTHQ 80 
8JaHMo.aeifcT8HSIX rr -, K -Me JOH08 H p c 
uyKnouaMH H SI.UpaMH paJnuqubiX 3neMeHT08 
ua ycTaH08Kax PI1CK H ''runepou". 

CneuuanHCTbl HJ BHP' r ,L:\P' llHP 
yqacT808allH 8 npOCMOTpe H o6pa60TKe 
!l>HnbM08oro MaTepuana c ycTaH08KH PI1CK. 

B lipaTHcna8CKOM yHH8epcHTeTe liCCP 
ocymecT8llSillOCb npoeKTHpo8auue 6onbworo 
wupoKoanepTypuoro MHoroJepKanbuoro no
poro8oro raJo8oro qepeuK08CKoro cqeT
quKa .anSI ycTaH08KH "runepou", 8 Co!l>uif
cKoM yHH8epcuTeTe HP li 8enucb paJpa6oTKH 
3neKTPOHHKH H MaTeMaTuqecKoro o6ecne
qeuHSI. 

B 8bmonueuuu KOMnneKca pa6oT no 
coJ.uauuto cneKTpoMeTpa APEC H ycTauo-
80K 51CHAllll, "Cnuu", "lluou" .anSI SI.Uepuo
!l>HJHqecKHX 3KCnepHMeHT08 Ha !l>aJOTpOHe 
yqaCT808anH uayqHbie ueuTpbl HP li, r ,L:\P' 
BHP,CPP,CCCP, 4CCP. 

Co8MecTHO c 11CI»B3 (Cepnyxo8) H 
U114»11 (liy.uanewT) 8hmonueu KOMnneKc 
pa60T no COJ,llaHHIO MarHHTHOfO cneKTpO
MeTpa MIOOH08 H 8epWHHHOrO ,lleTeKTOpa 
ycTaH08KH "HeifTpHHHbiH .aeTeKTOp". 

11Jyqeuue C80HCT8 HeHTpOHO.Ue!l>HUHT
HbiX H30TOn08 Ha CHHXpOUHKllOTpoue JII151CI» 
AH CCCP no nporpaMMe 51CHAllll-11PI1C 
np080,llHll0Cb C yqaCTHeM 11514» (KpaK08) H 
115111513 ( Co!l>HSI) . 

B paMKax wupoKoro Me)l(.uyuapo.uuoro 
COTPY.llHHqeCT8a np080,llHllHCb pa60Thl no 
nOHCKy C8epXTSI)I(ellbiX 3lleMeHT08 8 npH
po.ae. C yqacTHeM cneuuanHCT08 HPli, 
4CCP, r ,L:\P, MHP, llHP 8bmonueu 6onbWOH 
o6beM pa6oT no npocMOTPY 6onee qeM 2 cM3 
OllH8HH08 HJ paJnHqHhlX MeTeOpHT08, yco-
8epweHCT808aHHIO MeTO,llHK noHCKa TpeK08 
H COJ,llaHHIO He06XO,llHMOH 3KCnepHMeHTallb
HOH annapaTypbi. 

B coJ.aauuu H08biX 3KcnepHMeHTanbHbiX 
ycTaH080K ,llllSI HCClle,ll08aHHH Ha HJOXpOH
HOM UHKllOTpOHe Y -400 (TaKHX, KaK MaCC
cneKTpOMeTp "JIH.UHSI", .U8yxnneqe80H 
3lleKTpOMarHHTHhlH Macc-cneKTpOMeTp 
,[\3MAC, MarHHTHbiH cneKTpOMeTp-auanH
JaTOp MC-A) , a TaK)I(e Mo.aepHHJaQHH cy
mecT8YtolliHX npHHHMaJIH yqacTHe HHCTHTYTbl 
r,nP, llHP, HPli. 

11ccne.ao8aHHSI Kou.ueucupo8aHHbiX cpe.u, 
8KntoqaSI HCCJie,ll08aHHSI CllO)I(HhlX COe,llHHe
HHH H 6uonoruqecKHX o6beKT08, npo80.llH
nHcb c yqacTHeM cneuuanHcTo8 r ,L:\P, llHP. 
3TH CTpaHbl npHHHMallH yqacTHe 8 COJ,llaHHH 

He HTpOHHOrO cneKTpOMeTpa 8biCOKOrO pa3-_ 
pe we HHSI H MO,llepHHJaQHH cneKTpOMeTpa 
K ,ncor. 

llpu yqacTHH MHorux opraHHJaQHH CCCP 
8e JIHCb npoe KTHbie pa60Tbl H nO,llfOT08Ka 
Te xuuqecKoro Ja.aauHSI ua coopy)l(euue 8 
0 11 5111 yCKOpHTeJibHOrO KOMnJieKCa TSI)I(eJibiX 
HO H08. 0115111 npHHHMaJI aKTH8HOe yqacTHe 
8 COJ,llaHHH yCKOpHTellbHO-HaKOnHTeJibHOfO 
KoMnneKca 8 Cepnyxo8e. 

B paMKax coTpy.uuuqecT8a c 11514» (Kpa
K08) np080,llHJIHCb pa3pa60TKH 8 06JiaCTH 
CHllbHOTOqHbJX yCKOpHTeJieH. flpO,llOJI)I(aJIHCb 
C08MeCTHbie pa6oTbi c 115111 ( C8epK) H 
B apwa8CKHM yHH8epcHTeTOM no coJ.aauuto 
HJOXpOHHOrO QHKJIOTpOHa Y -200fl H KOp
pe KTHpytolliHX CHCTeM ,llJISI QHKJIOTpOH08 
JISl P, C flpa)I(CKHM nOJIHTeXHHqeCKHM HHCTH
TyTOM - no coJ.aauuto MHKpoTpoua MT-22. 
B CP P HJroTa8llH8anHcb KauaJibi cucTeMbi 
TpaucnopTHp08KH 8bi8e,lleHHbiX nyqK08 QHK
JIOTpoua Y -400. 

HI1113CI»A (Jieuuurpa.u) H PSI.ll npoeKT
HO - KOHCTPYKTopcKHX H !l>HJHqeCKHX HHCTH
TYT08 yqacT808anu 8 npoeKTHpo8aHHH H 
H3 r OT08JieHHH y 3ll08 yCKOpHTellSI JI11Y -30, 
8 pa6oTax ua peaKTope 11liP-2. 

Co8MecTuo co cneuuanucTaMH r ,L:\P, 
CPP, 4CCP, HPli, BHP H llHP 8eJIHCb 
pa60Tbl no COJ,llaHHIO H HCCJie,ll08aHHIO npOTO
TH na KOllJieKTH8HOrO YCKOpHTeJISI TSI)I(ellhlX . 
HOH08. 

Y cneWHO pa38H8aJIHCb HCCJie,ll08aHHSI no 
pa 38HTHIO KpnoreHHbiX C~iCTeM, COJ,llaHHIO 
Te XHOJIOfHH H3fOT08JieHHSI C8epxnp080,llSI
IliHX MarHHT08. B 3THX pa6oTax aKTH8HO 
yqacT808aJIH cneuuaJIHCTbl CCCP' r ,L:\P' 
liCCP,HPli,CPP,CPB,KH,L:\P. 

linaro.uapSI coTpy.uuuqecT8Y opraHHJa
UHH H HHCTHTYT08 r ,L:\P, BHP, liCCP, llHP, 
CCCP pa3pa6oTaHbi H coJ.aaHbi 6JIOKH 3JieKT
pouuoif annapaTypw, 8 TOM qHcne 8 cTaH
.uapTe KAMAK, .UJISI o6ecneqeuHSI 8cero 
KOMnJieKCa 3KCnepHMeHT08 Jia6opaTOpHH. 

flpH aKTH8HOM yqacTHH cneQHaJIHCT08 
BH P,HPli,llHP,CPP,r,L:\P,liCCPuMHP 
nonyqun .uanbueuwee pa38HTHe ueHTpaJibHbiH 
8bl qHCJIHTellbHbiH KOMnJieKC 0115111 H HJMe
pHTeJibH0-8blqHCllHTeJibHbie QeHTpbl Jia6opa
TOpHH. B coJ.aaHHH H pa38HTHH a8TOMaTuqe
CKHX H noJiya8TOMaTHqecKHX CHCTeM o6pa-
60TKH KaMepHbiX CHHMK08 npHHSIJIH yqaCTHe 
HayqHO-HCCJie,ll08aTellbCKHe opraHHJaQHH 
r ,L:\P' HPli H llHP. C08MeCTHbie YCHJIHSI 
uHcTuTyTo8 liCCP, r,nP, HPli, cccP, 
M H P, CPP 6biJIH Hanpa8JieHbl u<. pa38HTHe 
MeTO,ll08 HCnOJib308aHHSI 3BM Ha JIHHHH 
C 3KCnepHMeHTaJibHbiMH ycTaH08KaMH H pa3-
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pa60TKY anropHTMOB H COJ.UaHHe nporpaMM 
06pa60TKH 3KCnepHMeHTanbHbiX .UaHHbiX . 

B coTpy .UHH'IeCTBe c oprauuJaUH SI MH 
HPii, CPB, r,nP, Ky6bi, KH,nP, CC C P, 
liCCP npo.uon:liCanncb npnKna.UHbie uccne.uo
BaHHSI H pa3pa60TKH Hay'IHO-TeXHH'IeCKHX 
Ja.Ua'l, HMeJOutHX Ba:liCHOe HapO.UHOX03SIHCT-

BeHHOe 3Ha'leHHe .UnSI ueneH Me.UHUHHbl, 
6uonoruu, reonoruu, MaTepuanose.ueHHSI, 
HpOMbiWneHHOCTH. 

Hccne.uosaHHSI s o6nacTH .UOJHMeTpHH 
HJny'leHHH H ljlHJHKH JautHTbl SI.UepHO-IjlHJH
'IeCKHX yCTaHOBOK npO.UOn:liCanHCb COBMeCTHO 
c HPii, r,nP, llHP, liCCP, CPP. 

HAYQHhiE COBEIUAHH.si OH.siH 

B 1980 ro.uy OHSUf nposen nSITh Kpyn
HbiX Me:liC.UyHapO.UHbiX CHMnOJHYMOB H WKOn, 
18 pa60'IHX H 17 Hay'IHO-OpraHH3aUHOHHbiX 
cosemauui1. B cosemauuSix OHSIH npuuswu 
yqacTue 6onee 2000 y'leHbiX H cneuua
nucToB. 

C 14 no 25 anpenSI 1980 ro.ua B Any wTe 
( CCCP) npoxo.uuna Me:liC.nyuapo.uuaSI wKona 
no CTPYKType Si.Upa, B KOTopoi1 y'lacTsosano 
148 'lenoseK. JleKUHH o nocne.uuux Teope TH
'!eCKHX MeTO.UaX, 3KCnepHMeHTaX H HX pe
JynhTaTaX 6blnH npO'IHTaHbl Be.UyutHMH y 'le
HbiMH OHSIH, CCCP' liCCP' CUJA H 4> P r. 
lllKona u AnywTe noKaJana, 'ITO TeopeTH 'Ie
CKHe H 3KcnepuMeHTanbHbie pa6oTbi OHSIH 
CKOHUeHTpHpOBaHbl Ha HaH6onee nepcneK
THBHbiX H aKTyanbHbiX HanpasneHHSIX COBpe
MeHHOH SI.Uepuoi1 ljlHJHKH. Y'laCTHe B pa6oTe 
WKOnbi noJsonuno cnywaTenSIM nony'IHTh 
HOBYJO onepaTHBHYJO HHijlOpMaUHJO 0 Hay'IHbiX 
peJynbTaTax u nnauax pa6oT pSI.ua na6opa
Topui1 MHpa, 03HaKOMHTbCSI C HOBeHWHMH 
H.UeSIMH H 3KCnepHMeHTaMH B 3THX na6opa
TOpHSIX. 

B pa6oTe X Me:liC.uyuapo.uuoro CHMno
JHyMa flO SI.UepHOH 3neKTpOHHKe, opraHH 30-
BaHHOf0 OHSIH cosMeCTHo c UH4>H B · P oc
ceu.uopljle H _npe3.UeHCKHM TeXHH'IeCKHM 
YHHBepCHTeTOM B anpene 1980 fO.Ua B 
_npe3.UeHe ( r _np ) , npHHSinH y'laCTHe 226 
cneuuanucToB OHSIH u uay'IHbiX ueuTpos ero 
cTpau-y'laCTHHU, a TaK:liCe HTanuu, 4>Pr 
u 3ana.uuoro Iiepnuua. CuMnoJHYM HMen 
60llbWOe 3Ha'leHHe .UnSI pa3BHTHSI SI.UepHOH 
3neKTpOHHKH B CTpaHaX-y'laCTHHUaX 06be
.UHHeHHOfO HHCTHTyTa. 

23-27 ceHTS16pSI B ,ny6ue npu no.u.uep :liC Ke 
HIOllAK cocToSinCSI Me:liC.uyuapo.UHbiH cuMno
JHYM no CHHTeJy H CBOHCTBaM HOBbiX 3ne
MeHTOB, B Hay'IHOH nporpaMMe KOTOpOfO 
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6binH npe.ucTasneHbi sonpocbi noucKa csepx
TSI:liCenbiX 3neMeHTOB B npHpO.Ue, CHHTeJa 
HOBbiX TpaHcljlepMHeBbiX H CBepXTSI:liCenbiX 
3neMeHTOB Ha yCKOpHTenSIX TSI:liCenbiX HOHOB, 
.ueneHHSI SI.Uep, H36paHHbie sonpocbi Mexa
HHJMa B3aHMO.UeHCTBHSI TSI:liCenbiX HOHOB 
C SI.UpaMH, npo6neMbl XHMHH HOBbiX 3neMeH
TOB, MeTO.!lbl perHCTpaUHH H H.UeHTHijlHKaUHH 
HOBbiX SI.Uep. B pa6oTe cuMnoJHyMa npHHSinH 
y'laCTHe OKOnO 120 y'leHbiX CTpaH-y'laCTHHU 
OHSIH, a TaK:liCe 4>Pr, 4>pauuuu u CUJA. Ha 
CHMnOJHYM 6binO npe.ucTaBneHO 42 Hay'IHbiX 
.uoKna.ua, s TOM 'IHcne 23 - oT OHSIH. 

14-16 OKTS16pSI 1980 ro.ua B ,ny6ue npo
xo.uuno VII Cosemauue no ycKopuTenSIM Ja
pSI:liCeHHbiX 'laCTHU, opraHH30BaHHOe 06be
.UHHeHHbiM HHCTHTyTOM cosMeCTHO c AH 
CCCP H rKA3 CCCP. B HeM npHHSinH 
y'laCTHe 6onee 400 se.uymux cneuuanucToB 
B o6naCTH ljlHJHKH H TeXHHKH yCKOpHTeneH 
CCCP H .upyrux couuanHCTH'IeCKHX CTpaH, 
a TaK:liCe 3ana.uuoi1 Esponbi, CUJA, Slnouuu. 
H 3 no'ITH 140 .uoKna.uos H coo6meuui1 oKono 
20 .uoKna.uos npe.ucTasneuo coTpy.uunKaMH 
OHSIH. Ha cosemauuu .uau scecTopoHHHH 
auanHJ COCTOSIHHSI H nepcneKTHB pa3BHTHSI 
yCKOpHTeneH .UnSI ljlyH.UaMeHTanbHbiX ljlHJH
'IeCKHX HCCne.UOBaHHH H peWeHHSI Ba:liCHeHWHX 
npuKna.UHbiX Ja.Ua'l. 

C 9 no 19 .ueKa6pSI 1980 ro.ua s ,ny6ue 
npose.ueua XIV Me:liC.uyuapo.uuaSI wKona MO
no.UbiX y'leHbiX no ljlHJHKe BbiCOKHX 3HeprHH, 
opraHHJOBaHHaSI OHSIH H HSIH AH CCCP. 
Iionee 100 y'laCTHHKOB WKOnbi npocnywanu 
7 UHKnOB H 19 OT.UenbHbiX neKUHH H .UOKna
.UOB, C MaKCHManbHOH nonHOTOH npe.UCTa
BHBWHX COBpeMeHHOe COCTOSIHHe, TeopeTH
'IeCKHe H 3KCnepHMeHTanbHbie OCHOBbl H 
nepcneKTHBbl pa3BHTHSI ljlHJHKH BbiCOKHX 
3HeprHH. 



YQACTHE QHjiH 
B HAYQHbiX COBEIUAHHjiX H KOH4>EPEHQHjiX 
)lPYrHX 4>H3HQECKHX QEHTPOB 

B 1980 ro.uy 06be.UHHeHHhlH HHCTHTyT 
uanpasun csou .uenerauuu ua 90 Kou¢epeu
UHH H cosemauuu, oprauu 30BaHHbiX uayqubi
MH uenTpaMH cTpau-yqacTHHU 0115111. J>onh
wue .uenerauuu 11ucTHTyTa 6binH uanpasneHbi 
ua XXX Cosemauue no jj.uepuou cneKTpo
CKonHH B fleuuurpa.ue, V Kou¢epeuuuw no 
HeHTpouuoii ¢H3HKe B Kuese, Me~.uyuapo.u
HbiH CHMn03HYM "ATOMHbie jj.lJ.pa B 3KCTpe
ManhHbiX ycnoBHj!X" B ~pe3.ueue H .upyrue. 

Ha CHMno3HyMe B~pe3.ueue 10 COTPY.UHHKOB 
0115111 BbiCTynHnH C .UOKna.uaM3, KOTOpbie 
OXBaTbiBanH BeCh Kpyr BOnpOCOB, o6cy~
.UaBWHXCjj Ha KOH¢epeHI..{HH, H noKa3anH Be
.li.Yll.IYID ponh 0115111 B pjj.ue uanpasnenHH 
COBpeMeHHOH ¢H3HKH. 

hOnhWOH HHTepec BO BCeM MHpe K H3Y
qeHHID cTpyKTYPbi TeopHH nonjj, CBj!JaHHhiH, 
B qaCTHOCTH, C ycnexaMH B o6naCTH 
uea6eneBbiX Kanu6posoqHbiX TeopHH, c.uenan 
HCKniDqHTenbHO Ba~HbiM yqacTHe TeopeTH
KOB 0115111 B pa6oTe XII Me~.uyuapo.uuou 
3HMHeH WKOnhl no TeopeTHqecKOH ¢H3HKe 
¢YH.UaMeHTanhHbiX B3aHMO.UeHCTBHH 21 ¢eB
panjj 7 MapTa 1980 ro.ua B Kapnaqe 
(llHP). 

Yqenbie 11ncTHTyTa npHHjjJIH yqaCTHe 
so BheTnaMCKOH wKone no TeopeTuqecKoH 
¢H3HKe B ~aTeHe, Ha KOTOvOH npoqHTanH 
neKI..{HH 0 nocne.UHHX .UOCTH~eHHjjX B o6naCTH 
npHMeHeHHjj ¢yHKI..{HOHanbHOrO HHTerpHpO
BaHHjj B KBaHTOBOH TeOpHH nonjj H KBaHTOBOH 
MexanHKe. 

Pe3ynhTaTbi XIII neTueu wKonbi no 
jj.lJ.epHOH ¢H3HKe 1-13 CeHTjj6pjj 1980 ro.ua 
B r. MHKOnaHKH ( llHP ), B pa6oTe KOTOpOH 
npHHjjnH yqacTHe COTPY.UHHKH 0115111, noKa-
3anu B03pacTawmu8 HHTepec cneuuanucToB 
K npo6neMaTHKe rny6oKone~amux .UbipoqnhiX 
COCTOjjHHH H nepcneKTHBHOCTH TeopeTHqe
CKHX HCCne.UOBaHHH ¢parMeHTai..{HH BbiCOKO
B036Y~.UeHHbiX COCTOjjHHH. 

YqacTHe .uenerauuu 0115111 B pa6oTe 
Me~.uyuapo.uuoii Kou¢epeuuuu "CTpyKTypa 
a.upouos-80" B CMoneuuue ( 4CCP ), no
CBSill.leHHOH B OCHOBHOM TeopeTHqeCKHM npo-
6neMaM ¢H3HKH BbiCOKHX 3HeprHH, n03BO
nHnO nonyqHTh o6wupuyw uu¢opMauuw o 
caMhiX nocne.uuux pe3ynhTaTax B o.uuou H3 
HaH6onee aKTyanbHbiX HHTeHCHBHO pa3pa6a
TbiBaeMbiX o6naCTeH COBpeMeHHOH ¢H3HKH -
TeopHH Kanu6posoqHbiX noneii H sonpocos 

ee ¢euoMeHonoruqecKHx npuno~eHHH. ~o
Kna.Ubi noKa3anu npuopuTeT OH5111 B pjj.ue 
TeopeTHqecKHX H 3KCnepHMeHTanbHhlX 
uccne.uosauuu. 

Yqenbie 061>e.uuueuuoro HHCTHTyTa npu
HSinH yqaCTHe B 27 KOH¢epeHI..{HjjX, CHMn0-
3 yMaX H WKOnax, COCTOjiBWHXCSI B AoCTpHH, 
B enuKo6puTaHHH, 11Tanuu, ClllA, <I>Pr, 
<l>pauuuu, lllseiiuapHH H .upyrux cTpauax, ue 
jj njjWll.IHXCjj yqaCTHHI..{aMH 0115111. llpe.UCTa
BHTenbHbie .uenerauuu 6hinH uanpasneHbi ua 
Me~.uyuapo.uuyw Kou¢epeuul.fw no ¢H3HKe 
BbiCOKHX 3Hepruu B M3.UHcoue H Me~.uyua
po.uuyw KOH¢epeHUHID no YCKOpHTenjjM Bbi
COKHX 3HeprHH B )l(euese ( llJBeHuapHjj) H 
.upynte. 

Ha Me:JK.uyuapo.uHoH Kou¢epeuuuu 
" HeHTpttHO- 80", npOXO.UHBWeH 16-23 HWHjj 
B 3puqe (11TanHSI), 6hrno oco6o OTMeqeuo, 
qTo 3KCnepHMeHTanbHaSI ¢H3HKa HeHTpHHO 
CTaHOBHTCSI 6ypHO pa3BHBawmeHCSI o6-
JiaCTbiD ¢H3HKH BbiCOKHX 3Hepru8. VII Me~
.uyuapo.uuoe cosemauue no ueiiTpHHO, npo
xo.uuswee no Tpa.uuuuu B fla6aToucennaKe 
( HP) c yqacTHeM COTPY.UHiiKOB 0115111, no
Ka 3ano HaH60nhWYID aKTyanbHOC'tb TaKHX 
npo6neM, KaK nposepKa H npo.uon~euue 3KC
nepHMeHTOB no H3MepeHHID MaCChi HeHTpHHO, 
nposepKa runoTe3w o cymecTBOBaHHH oc
w..nnSIUHH HeHTpHHO B 3KCnepHMeHTaX C ec
TeCTBeHHbiMH HCTOqHHKaMH HeHTpHHO, a 
TaK~e H~ peaKTOpax H yCKOpHTenSIX. 

YqacTHe .uenerauuu 0115111 B Kpynueuweii 
3a nocne.uuue TPH ro.ua Me~.uyuapo.uuoii 

KOH¢epeHUHH no SI.UepHOH ¢H3HKe 25-30 aB
r ycTa 1980 ro.ua (J>epKnH, ClllA), auanH3 
H o6cy~.ueuue .uoKna.uos, npe.ucTasneHHbiX 
H KOH¢epeHUHID, n03BOnHnH c.uenaTb Ba~
Hble BbiBO.Ubl 0 pa3BHTHH 3THX HCCne.UOBaHHH 
B 0115111. 

Ha Me~.uyuapo.uuou Kou¢epeHUHH no 
nposonoqubiM KaMe paM 2 7-29 ¢espanSI 1980 
r o.ua B Bene ( AscTpHSI) nonyqeua o6wupuaSI 
H ¢opMaUHSI o uayquo-TexuuqecKHX .uocTH
~e HHSIX H nepcneKTHBaX pa3BHTHSI MeTO.UHKH 
npOBOnoqHbiX KaMep, SIBnSIIDll.leHCSI B Ha
CTOSill.lee BpeMSI HaH6onee nepcneKTHBHOH 
npu C03.UaHHH annapaTypbi .unSI npose.ueuHSI 
HCCne.UOBaHHH B o6naCTH ¢H3HKH BhlCOKHX 
3HeprHH H 3neMeHTapHbiX qacTHU, a TaK~e 
.Un SI npHKna.UHbiX HCCne.UOBaHHH. 
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8Hue-npe3HlleHT AH CCCP aKaneMHK 
E.n.BenHxos H nHpeKTop OH~H aKaneMHK 
H.H.I>orOJII060B BO BpeMjj o6CYlKlleHHjj BO
npOCOB COTPYllHH'leCTBa OH~H c Hay'IHbiMH 
opraHH JauHj!MH AH CCCP . 



B OKTll6pe 1980 r. OIUIH noceTHna Llenera

UHll CouHanHCTHYecKoH Pecny6nHKH BbeT

HaM so rnase c JaMeCTHTeneM npeLlCeLla

Tenll HauHoHanbHOro co6paHHll CPB Tosa

PHilleM llaH ,[{aHr Kxoa. ,[{HpeKTop JIH41 
aKaLleMHK H .M .41paHK paccKaJan rocTliM o6 
HCClleLlOBaHHliX, npOBOLlHMbiX B na6opaTO
pHH. 

06meHHCTHTYTCKHH CeMHHap, OOCBllllleHHhlH 
npo6neMaM HeHTpHHHOH <jJH3HKH. 



B pa6oTe MeJK,llyHapO.llHOH WKOJibi no cTpyK
Type Sl,llpa, npoxo.llHBWeH B AnywTe B anpene 
1980 r . , npHHSIJIH y'faCTHe 160 cflH3HKOB H3 
CTpaH-y'faCTHHU OH~H H ,llpyrHx cTpaH. 

B CeHTS16pe 1980 r. B .[{y6He COCTOSIJICSI 
CHMnOJH}"M no CHHTeJy H CBOHCTBaM HOBbiX 
JJieMeHTOB, opraHH3oBaHHbiH OH~H npH 
nO.ll.llepJKKe MeJK,llyHapo,llHoro coiOJa 'fHCTOH 
H npHKJia,llHOH XHMHH (HJOllAK) • 



Peryn~pHoe y~acTHe cneuuanHCTOB 
OIHIH B p~.ne Tpa.nHUHOHHbiX Me)l(,nyHapo.n
HhlX H HaUHOHallbHhlX WKOn H KOH~epeHUH~ 

o6e cne~HBaeT JaKpenneHHe Hay~Horo npH
opHTeTa OHSIH, cnoco6cTayeT o6MeHy HO
ae ~we~ Hay~Ho~ HH~opMauue~. 

CB~3H C HAYQHbiMH QEHTPAMH CTPAH, 
HE ~BJI~IOIUHXC~ YQACTHHQAMH OH~H, 

H ME)I(,LlYHAPO,LlHhiMH OPr AHH3AQH~MH 

B 1980 ro.ny OHSIH no.n.nep)l(HBan Hay~
Hbie CB~3H C HaUHOHallbHblMH Hay~HbiMH 

ueHTpaMH AHrnuu, )laHHH, HTanHH, 11H.UHH, 
CUIA, Cl>paHUHH, e~>Pr, WHHn~H.UHH, lllae~ua
puu, IOrocnaBHH, a TaK)l(e c Me)l(,nyHapo.n
HhlMH opraHH3aUH~MH B ~OpMe B3aHMHOrO 
y~aCTH~ B 3KCnepHMeHTaX H o6pa60TKe ~H-
3H~eCKHX ,UaHHhlX, COJ,UaHH~ annapaTypw, 
o6MeHa MaTepuanaMH ·H npoae.neHH~ KOH
cynbTauu~. y~aCTH~ B Hay~HblX KOH~epeH
UH~X H CeMHHapax. 

B 1980 ro.ny 64 coTpy.nHHKa OHSIH 
no6biBanH B Hay~HblX UeHTpax CTpaH-He
y~aCTHHU JiHCTHTyTa C uenbiD BhlnOnHeHH~ 
COBMeCTHblX pa60T H 06MeHa OnbiTOM. 
06be,UHHeHHhl~ HHCTHTyT npHH~ll 106 y~e
HblX H3 3THX CTpaH, B TOM ~HCne 38 y~eHblX 
,nn~ y~aCTH~ B COBMeCTHblX HCCne,noBaHH~X 
H 7 CTHneH,UHaTOB. 

CoaMeCTHO c ~HJHKaMH HJ CacceK
cKoro yHHBepCHTeTa (AHrnH~) npOBO.UHllHCb 
uccne.noaaHH~ pa.nuoaKTHBHoro pacna.na 
OpHeHTHpOBaHHblX ~,nep C nOMOlllbiD ycTa
HOBKH "CnuH" OHSIH H Koppen~UHOHHbiX 

ycTaHOBOK CacceKcKoro yHHBepcHTeTa. )ln~ 
o6pa60TKH 3KcnepHMeHTanbHoro MaTepuana 
HCnonbJyeTC~ 3BM YHHBepCHTeTe. 

CoTpy .UHHKH yHHBepcHTeToB lleH,n)l(a6a 
H )l)l(aMy (11H.UH~) aKTHBHO y~aCTBOBanH 

B HCClle,UOBaHH~X, npOBO,UHMblX C .UBYXMeT
pOBO~ nponaHoBo~ KaMepo~ OHSIH. 11M 6bino 
HanpaaneHo oKono 12 TbiC. Ka.npoa o6ny~e
HH~ KaMepbl nHOHaMH C 3HeprHe~ 40 r3B, 
a TaK)l(e pen~THBHCTCKHMH ~.npaMH. Ha 
OCHOBe o6pa60TKH ,ny6HeHCKHX ~OT03MYllb
CH~ nony~eHbl ,naHHble no B3aHMO.Ue~CTBHID 
OpOTOHOB C nerKHMH ~,npaMH. 

fipO,UOll)l(aiDTC~ 3~~eKTHBHbie KOHTaKTbl 
c yHHBepcuTeToM a TypuHe H HauuoHanbHO~ 
na6opaTopHe~ ao Cl>pacKaTH (HTanH~) no 
COBMeCTHO~ o6pa60TKe H aHanHJy 3KCnepH
MeHTallbHhlX ,naHHhlX pacce~HH~ nHOHOB Ha 
~.npax renu~. llpoao.nunacb Hana.nKa oT
.nenbHbiX yJnOB CTpHMepHO~ BO.UOPO.UHO~ 

KaMepw awcoKoro .naaneHH~ H nponopuuo
HanbHbiX KaMep ,nn~ ycTaHOBKH rO)lECK. 

Ha cKaHHPYIDlllHX aaToMaTax HPD HH
CTHTyTa ~HJHKH B MunaHe H HauuoHanbHOM 
ue HTpe B l>onoHbe o6pa6oTaHo 753 TbiC. 
CTe peo~oTorpa~H~, nony~eHHhlX Ha ycTa
HOBKe MHC. 06cy)l(.neHbi aonpocbi .nanbHe~
we r o pa3BHTH~ CHCTeMbl H3MepeHH~ H o6-
pa60TKH CHHMKOB c MHC c ucnonbJOBaHHeM 
cn euripoueccopa, a TaK)l(e aonpocbi o6ecne
~e H~ CKaHHPYIDlllHX CHCTeM MOlllHblMH CO-
BpeMeHHblMH rpa~H~eCKHMH CHCTeMaMH. 
Pe JynbTaTw coaMeCTHhlX uccne.noaaHH~ 

B3aHMO,Ue~CTBH~ TT -Me30HOB C renHeM-3 
H renHeM -4 H3llO)l(eHbl nO~TH B 40 Hay~HblX 
CTaTb~X H 20 ,UOKna,nax Ha Hay~HbiX KOH~e
pe HUH~X. 

B cooTBeTCTBHH c perneHH~MH pa6o~Hx 
COBelllaHH~ no O.UHOMeTpOBO~ BO,UOpO.UHO~ 

KaMepe B USIH ( CTpac6ypr, Cl>paHUH~ ) 
nonHOCTbiD o6pa6oTaHO 3500 C06biTH~, OKa
JaHa noMOlllb B a.nanTaUHH Ha 3BM. OHSIH 
CHCTeMbl nporpaMM 06pa60TKH, npHMeH~e
Mbl X B 3TOM HHCTHTyTe. 

C UeHTpoM ~.nepHo~ cneKTpocKonHH H 
Mac c-cneKTpoMeTpHH B Opc3 (CI>paHUH~) Ha
~a To coTpy .UHH~eCTBO no coJ.naHHID a OHSIH 
3neKTpocTaTH~ecKoro 6eTa-cneKTpoMeTpa 
c BbiCOKHM paJperneHHeM. B 1980 ro.ny 
06b e,UHHeHHOMY HHCTHTYTY npe,UCTaBneHa 
CHCTeMa ynpaaneHH~ H CTa6HllH3aUHH Bhl
COKOrO Hanp~)l(eHH~ ,nn~ cneKTpOMeTpa. 

B Opc3 Ha~aTbi 3KcnepuMeHTbi no HJMe
peHHID yrnOBblX MOMeHTOB ~,nep, o6pa3yiD
lllH X C~ nocne BbineTa BblCOK03HeprH~HbiX 

anb~a-~acTHU, - npouecca, anepawe oT
Kphn o r o H HJy~eHHoro B OHSIH. llo3TOMY 
Llll~ 6onee 3~~eKTHBHOrO pa3BHTH~ 3THX 
uccne.noaaHH~ npHJHaHo uenecoo6pa3HhlM 
06be,UHHHTb YCHllH~ .UBYX CTOpOH. 

flpo.non)l(anocb Tpa.nHUHOHHoe .nn~ OHSIH 
coTpy .UHH~e CTBO c HHCTHTyTOM ~.nepHo~ ~H
JHKH (0pC3 ). B 1980 ro,ny Ha YCKOpHTene 
Y - 300 npoae,neHbl COBMeCTHbie 3KCnepH
MeHTbl no HJy~eHHID CBO~CTB TpaHC~epMHe
BblX 3lleMeHTOB. 3KCnepHMeHTbl B 3TOM 
HanpaBneHHH 6y,nyT paJBHBaTbC~ Ha HOBOM 
UHKllOTpOHe Y -400. 
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Hay"'HhJe C8SI3H c CI>P r ocymeCT8nSin HCb 
8 OCH08HOM 8 !lJopMe 06MeHa OnhiTOM H 
83aHMHhiX KOHCynbTaUHii. 

Pa38H8anHcb Hay"'Hbie C8SI3H c X e nb
CHHCKHM YHH8epCHTeTOM («<>HHnSIHDHSI ) 8 

06pa60TKe H aHanHJe naHHhlX C ycTaH0 8KH 

"JliODMHna". fipo8eDeHbl npOCMOTp M a Te

pHana no dp - H p p - 83aHMODeHCT8HSIM, 
H3MepeHHSI H aHanH3 C06bJTHH C o6pa30 8a

HHeM JapSI)KeHHhiX cTpaHHhiX "'aCTHll. B hi

nonHeHa pa6oTa no HJy"'eHHIO npoue c co8 
c nepeHocoM cTpaHHOCTH. B HHCTHTyTe ¢H-

3HKH XenbCHHCKoro yHH8epcHTeTa npo 8o

.UHTCSI MaCC08aSI o6pa60TKa 3KCnepHMeH
TaJibHOrO MaTepHana, nony"'eHHoro Ha yc

TaH08Ke MHC. YHH8epcHTeT 8 IOBSICKIO nSI 

o6ecne"'H8aeT o6pa6oTKy 3KcnepHMeHTanb

HhiX naHHhlX C ycTaHOBKH "CnHH". 
Y cnewHo JasepweHa o6pa6oTKa naHHhiX 

cosMeCTHhiX 3KcnepHMeHTOB OH51H-CI>H AJI 

no onpeneneHHIO 3JieKTpoMarHHTH6ro pa
.UHyca K- H rr -Me JOHOB H HccnenosaHHIO 

HeynpyrHX npOTOH-npOTOHHbiX H npOTOH
,lleHTpOHHhlX B3aHMODeHCTBHH C HCnOJib30-

8aHHeM CTPYHHOH MHWeHH. PeJynbTa Thi 

nono)KeHhi Ha KoH¢epeHUHH B M 3DHC OHe 

(CiliA) H ony6JIHKOBaHbl B "'eTbipex pa6oTaX. 

Y"'eHhie CI>HAJI H yHHBepcHTeTa wT a Ta 
HbiO-HopK npHHHMaiOT HenocpencTBeH Hoe 

y'laCTHe B nOJiy"'eHHH 3KCnepHMeHTanbHOrO 
MaTepH~na Ha ycTaHOBKe "KpHCTann". A Me

pHKaHcKaSI CTOpOHa npenocTaBHJia roH HO

MeTp H 6JIOKH 6bJCTpOH H MenneHHOH 3Jie KT

pOHHOH JIOrHKH DJISI 3TOrO 3KCnepHMeHTa. 

CosMeCTHhle HccnenosaHHSI, swnonHeH Hwe 
B OH51H H s HCI>B3 (Cepnyxos), noKaJa nH 

803MO)KHOCTb CyiUeCTBOBaHHSI HOBOrO BHDa 
H3Jiy"'eHHSI npH npOXO)KDeHHH ny'IKa n0 3H

TpOHOB H 3JieKTpOHOB C 3HeprHeH 10 r3B 

'lepe 3 MOHOKpHCTaJIJI. 

bOJlbWOH HHTepec K HCCJieDOBaHHSIM no 

peJISITHBHCTCKOH SIDepHOH ¢lH3HKe npOSIBn SI
eTCSI CO CTOpOHhl beJirpa,llCKOrO HHCT~TyTa 
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¢IH3HKH. B HHCTHTyTe opraHHJoiaHa rpynna 

no o6pa60TKe ¢lOTOrpa¢JHH C DBYXMeTpOBOH 

nponaHOBOH KaMepw. B benrpan nepenaHo 
8 TbiC. CTepeoKaDpOB 06Jiy"'eHHSI KaMepbl 

yrnepODOM C HMnyJibCOM 4,2 r3Bjc Ha 
HyKnOH. 

B 1980 rony OH51H nonnep)KHBan Tpa

DHUHOHHhie Hay"'Hbie CBSI3H H KOHTaKTbl C 
TaKHMH Me)KnyHapODHbiMH opraHH3allHSIMH, 

KaK C3B, MAr AT3, UEPH, Me)KnyHapon

HbiH ueHTP TeopeTH'IeCKOH ¢IH3HKH B TpHe
cTe, HJOnAn, HIOilAK, Esponei71cKoe ¢lH-

3H"'ecKoe o6mecTBo H np . 
CBSI3H 06beDHHeHHoro HHCTHTyTa c C3B 

H MAr A T3 ocymecTBJISIJIHCb B ¢opMe BJa

HMHoro y"'aCTHSI B Hay"'HbiX H Hay"'HO
opraHH3aUHOHHhlX MeponpHSITHSIX, 06MeHa 

ny6JIHKaUHSIMH, Hay"'HO-TeXHH"'eCKOH .UOKY
MeHTaUHeH H MaTepHaJiaMH. 

CoTpynHH"'eCTBO c UEPHoM pa3BHBa
nocb B TaKHX !lJopMaX, KaK KOMaHDHPOBKH 
Ha KOpOTKHe H nnHTeJibHbJe CpOKH DJISI 06MeHa 

OnhiTOM H y"'aCTHSI B COBMeCTHbiX 3KCnepH
MeHTaX, 06MeH ny6JIHKallHSIMH, B3aHMHOe 

y"'aCTHe B Hay"'HhlX KOH¢JepeHUHSIX H COBe
IUaHHSIX. 

B 1980 rony Ha yHHKaJibHOH 3KcnepH

MeHTaJibHOH ycTaHOBKe - TOpOHDaJibHOM 
cneKTpOMeTpe, C03DaHHOM COBMeCTHO C ¢lH-

3HKaMH «<>paHUHH, «<>Pr " HTaJIHH s UEPHe, 
- ycneWHO npOBODHnCSI MIOOHHbiH 3KCnepH
MeHT NA-4 . no HHHUHaTHBe OH51H B nepBOM 

nonyronHH 1980 rona ocymecTBJieH Ha6op 
DaHHbiX ( 6onee 16 MHJinHOHOB C06bJTHH ) 

DJISI H3y"'eHHSI aCHMMeTpHH B Ce"'eHHSIX 
rny6oKoHeynpyroro B3aHMonei71cTBHSI nono
)KHTeJibHhix H OTPHUaTeJibHbiX MIOOHOB Ha 

SIDpax yrnepona npH 3HeprHH 200 r3B. 
fipOBODHTCSI MODepHH3allHSI ycTaHOBKH C 
uenbiO paCWHpeHHSI ee B03MO)KHOCTeH H 

nepexon Ha pa6oTy C BO.UOPO.UHOH H neHTe
pl4eBOH MHWeHbiO. 



llEPE4.EHh 

Hay'IHbiX H Hay'IHO-OpraHH3aL{HOHHbiX COBell{aHHH , 

npOBeL{eHHbiX 06beL{HHeHHbiM HHCTHTYTOM $1L{epH biX HCCJieL{OBaHHH 

s 1980 rony 

BpeMH MecTo 

I. Cw-tn03UYI'f1JZ_, wxo.rzbz_, . coeeup.H.Ufl 

I. Me~yHapop;HbiH CHMn03HYM no H,o;ep
HOH gneKTPOHHKe 

2. Me~yHapop;HaH rnKona no cTpyKType 
Hp;pa 

3. Me~yHapop;Hb!H CHMn03HYM no CHHTe3y 
H CBOfiCTBaM HOBb!X 3neNeHTOB 

4. VII Bceco~3Hoe coBe~aHHe no ycKo
PHTenHM gapH)!(eHHbiX qacnm; 

5. Me~yHapop;HaH rnKona Monop;biX yqe
HbiX no qJH3HKe Bb!COKHX 3HeprHH 

10-16 
a penH 

14-25 
a penH 

23-27 
Ce HTH6pH 

14-16 
OKTH6pH 

II. Pa6o'-i.ue coeeup.H.Ufl 

6. CeMHHap no ~H3H'!ecKo:H nporpaMMe 3- 5 
HeHTPHHHOro p;eTeKTOpa 

7. CoBe~aHHe no Hccnep;oBaHHHM Ha 
ycTaHOBKe 11J1Jop;MHna" 

8. CoBe~aHHe no Hccne,o;oBaHHHM Ha 
ycTaHOBKe Bl1C 

9. CoBe~aHHe no Hccnep;oBaHHHM B3aH
Mop;e:HcTBHH nerKHX Hp;ep C Hp;paMH 
C nOMO~b~ ~OT03MynbCHOHHOH MeTo
,D;HKH 

10. CoBe~aHHe no coBMeCTHOMY OMHI1-
UEPH ~OHHOMY 3KcnepHMeHTY 

II. CoBe~aHHe no Hccne,o;oBaHHHM Ha 
O,D;HOMeTpOBOH BO,D;OpO,D;HOH ny3b!pb
KOBOH KaMepe 

12. CoBe~aHHe no Hccnep;oBaHHHM Ha 
p;ByXMeTpOBOH nponaHOBOH KaMepe 

13. CoBe~aHHe no Hccnep;oBaHHHM Ha 
ycTaHOBKe CKM-200 

14. CoBe~aHHe no Hccnep;oBaHHHM Ha 
ycTaHOBKe 11J1Jo,D;MHna" 

15. CoBe~aHHe no Hccne,o;oBaHHHM Ha 
ycTaHOBKe Bl1C 

16. CoBe~aHHe no Hccnep;oBaHHHM Ha 
yCTaHOBKe CIII1H 

HHBapH 

4- 6 
Ma pTa 

18-20 
Ma pTa 

1- 3 
anpenH 

22-24 
anpenH 

13-15 

13-i5 

13-15 

1- 7 
CeHTH6pH 

22-28 
Ce HTH6pH 

22-28 
Ce HTH6pH 

AnyrnTa, 
CCCP 

,1J;y6Ha 

,IJ;y6Ha 

,1J;y6Ha 

,1J;y6Ha 

,1J;y6Ha 

,1J;y6Ha 

,1J;y6Ha 

,1J;y6Ha 

,IJ;y6Ha 

,1J;y6Ha 

,1J;y6Ha 

BeXHH, 
qccP 
Uo:HTeH, 
r,o;p 

.JlHrnHo, 
qccP 

KoJUi'!eCTBO 
yqaCTHHKOB 

200 

146 

120 

350 

120 

52 

44 

40 

18 

35 

24 

50 

33 

45 

40 

50 
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N'IN'I 
nn 

Ha3BaHHe cose~aHHH 

17. Cose~aHHe no npo6JieMaM MaTeMaTH
qecKoro MO,D;eJIHpOBaHHH B Hp;epHo
~H3HqecKHX HCCJiep;oBaHHHX 

18. Cose~aHHe no HCCJiep;osaHHHM Ha 
ycTaHOBKe PHCK 

19. Cose~aHHe no HCCJiep;osaHHHM Kore
/ peHTHOrO o6pa30BaHHH 6030HHhlX 

CHCTeM Ha Hp;pax nHOHaMH 40 f3B/ c 
c noMomp~ ycTaHOBKH MHC 

20. Cose~aHHe no HCCJiep;oBaHHHM Ha 
,D;ByXMeTpOBOH nponaHOBOH KaMepe 

21. Cose~aHHe no HCCJiep;osaHHHM Ha 
O,D;HOMeTpOBOH BO,D;OpO,D;HOH ny3hlpb
KOBOH KaMepe 

22. Cose~aHHe no co3p;aHH~ annapaTyphl 
H nposep;eHH~ 3KCnepHMeHTOB Ha 
cneKTPOMeTpe rHITEPOH 

BpeMH 
npose,n;eHHH 

30 CeHTH6pH-
2 OKTH6pH 

11-13 
HOH6pH 

11-13 
HOH6pH 

2-4 
,n;eKa6pH 

2-4 
,n;eKa6pH 

4-6 
,n;eKa6pH 

MecTo KoJIHqecTBO 
nposep;eHHH yqacTHHKOB 

,lly6Ha 65 

,lly6Ha 50 

,lly6Ha 40 

,lly6Ha 45 

,lly6Ha 30 

,lly6Ha 60 

III. Ha~Ho-opeaHU3~UOHHme coe~HUR 

23. 47 ceccHH YqeHoro coseTa OHHH 
H ero CeK~HH no ~H3HKe BhlCOKHX 
3HeprHH, ~H3HKe HH3KHX 3HeprHH 
H TeopeTHqeCKOH ~H3HKe 

24. KaMepHNH KOMHTeT 

25. KoMHTeT no 3JieKTpOHHhlM 3KcnepH
MeHTaM 

26. ~OT03MYJibCHOHHhlH KOMHTeT 

27. KoMHTeT no CTPYKType H,n;pa 

28. KoMHTeT no HeHTPOHHOH ~H3HKe 

29. KoMHTeT no ~H3HKe TH~enhlX HOHOB 

30. KoMHTeT IToJIHOMoqHhlX ITpep;cTaBHTe
JieH npaBHTeJibCTB CTpaH - yqaCTHH~ 

OHHH 

31. 48 ceccHH YqeHoro coseTa OHHH 
H ero CeK~H no ~H3HKe BhlCOKHX 
3HeprHH H ~H3HKe HH3KHX 3HeprHH 

32. Cos~aHHe KoHTPOJihHOH KOMHCCHH 
~HHaHCOBOrO KOMHTeTa 
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8-12 
HHBapH 

12-14 
~eBpaJIH 

1Z-14 
~eBpaJIH 

12-14 
~eBpaJIH 

11-13 
MapTa 

11-13 
MapTa 

11-13 
MapTa 

25-27 
MapTa 

27-31 
MaH 

3-5 
~HH 

,lly6Ha 100 

,lly6Ha 30 

,lly6Ha 30 

,lly6Ha 30 

,lly6Ha 30 

,lly6Ha 30 

,lly6Ha 30 

,lly6Ha 80 

,lly6Ha 100 

,lly6Ha 20 



lf-N! 
Ha3BaHHe coBe~aHH.H 

Bp e M.H MecTo 
nn npoBegeHH.H npoBegeHH.H 

33. KoMHTeT no 3neKTpOHHbW 3KCnepH- 21 - 23 
MeHTaM OKT.H6p.H )J.y6Ha 

34. KaMepHbiH KOMHTeT 21-23 
OKT.H6p.H )J.y6Ha 

35. ~OT03MynbCHOHHblli KOMHTeT 21-23 
OKT.H6p.H )J.y6Ha 

36. KoMHTeT no CTPYKType .Hgpa 28-30 
OKT.H6p.H )J.y6Ha 

37. KoMHTeT no HeHTpOHHOH <lJH3HKe 28-30 
OKT.H6p.H )J.y6Ha 

38. KOMHTeT no <lJH3HKe T.fl)Kenb!X HOHOB 28-3"0 
OKT.H6p.H )J.y6Ha 

39. 3acegaHHe ~HHaHCOBOrO KOMHTeTa 11-13 
HO.H6p.H )J.y6Ha 

11EPE4EHh 

MeJKJlyHapOJlHbiX H HaQHOHanbHbiX KOH<IJepeHUHH, CHMnOJHYM08, 

C08ell{aHHH H WKOn, 8 KOTOpblX npHHHManH y 'laCTHe cneuHanHCTbl 

06beJlHHeHHOrO HHCTHTyTa SIJlepHbiX HCCneJl08aHHH 

8 1980 rOJlY 

HaHMeHoBaHHe 
Bp eM.H 
np oBegeHH.H 

MecTo 
npoBegeHH.H 

A. B crrrpa.Hax-yr.-~.acrm-tu~ HHcmumyma 

I. PaciiiHpeHHoe 3acegaHHe 6ropo CoBeTa 
no anbTepHaTHBHb~ H TepMO.HgepHbW 
CHCTeMaM 

2. lliKona no HeynpyrHM B3aHMogeiicTBH
.HM npH Bb!COKHX 3HeprH.HX 

3. Bcecoro3Ha.H ruKona-ceMHHap MonogbiX 
yqeHbiX "TeopeTHtleCKHe H npHKnag
Hbie npo6neMbi BbltiHCnHTenbHOH MaTe
MaTHKH11 

4. HayqHa.H ceccHn OH~ no <l>H3HKe 3ne
MeHTapHbiX qacTHn; H npo6neMaM acTpo
<l>H3HKH 

5. CHMn03HYM no TeopHH H3MepeHHii 

6. Me)!(,D;yHapogHblli CHMn03HYM "ATOMHbie 
.Hgpa B 3KCTpeManbHb!X ycnOBH.HX11 

8- 9 
.H HBap.H 

17-27 
HHBapn 

27 .HHBapn-
3 <l>eBpann 

28-31 
HHBapn 

1- 5 
<l>e Bpann 

4- 9 
<Pe Bpann 

MocKBa, 
CCCP 

BaKypHaHH, 
CCCP 

)J.poro6blt~, 

CCCP 

MocKBa, 
CCCP 

CMoneHHu;e, 
"l£CCP 

,lJ.pe3geH, 
f,lJ.P 

KoJIHt~ecTBO 

yqaCTHHKOB 

30 

30 

30 

30 

30 

30 

25 

KonHt~eCTBO 

yqaCTHHKOB 

2 

I I 

3 

68 

22 
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tf-tf-
Ha3BaHHe coBe~aHHH 

Bp eMH MecTo 
nn np oBe,o;eHHH npoBe,o;eHHH 

33. KoMHTeT no 3neKTpOHHbM 3KCnepH- 2I-23 
MeHTaM OKTH6pH ,1J;y6Ha 

34. KaMepHblli: KOMHTeT 2I-23 
OKTH6pH ,1J;y6Ha 

35. ~OT03MynbCHOHHbiH KOMHTeT 2I-23 
OKTH6pH ,1J;y6Ha 

36. KOMHTeT no CTpyKType H,IJ;pa 28-30 
OKTH6pH ,1J;y6Ha 

37. KoMHTeT no HeHTPOHHOH tPH3HKe 28-30 
OKTH6pH ,1J;y6Ha 

38. KoMHTeT no tPH3HKe TH)Kenb!X HOHOB · 2 -30 
OKTH6pH ,1J;y6Ha 

39. 3ace,o;aHHe ~HHaHCOBOrO KOMHTeTa II-I3 
HOH6pH ,1J;y6Ha 

llEPE4EHh 

Me)I(,UyHapO,UHbiX H HaUHOHaJibHbiX KOH!jlepeHUHH, CHMllOJHYMOB, 

COBemaHHH H WKOJI, B KOTOpblX npHHHMaJIH y l.faCTHe cneuHaJIHCTbl 

06be,UHHeHHOro HHCTHTyTa SI,UepHbiX HCCJie,UOBaHHH 

a 1980 ro.uy 

nn 

I. PacmHpeHHOe 3ace,o;aHHe 6~po CoBeTa 
no anbTepHaTHBHbM H TepMOH,IJ;epHbM 
CHCTeMaM 

2. lliKona no HeynpyrHM B3aHMO,IJ;eHCTBH
HM npH Bb!COKHX 3HeprHHX 

3. Bceco~3HaH mKona-ceMHHap Mono,lJ;biX 
y'leHbiX "TeopeTH'leCKHe H npHKnap,
Hble npo6neMbl Bbl'lHCnHTenbHOH MaTe
MaTHKH11 

4. HayqHaH CeCCHH 051~ no tPH3HKe 3ne-
MeHTapHb!X 'laCTHU H npo6neMaM acTpo-
tPH3HKH 

5. CHMn03HYM no TeOpHH H3MepeHHH 

6. Me)K,lJ;yHapo,o;Hblli: CHMn03HYM "ATOMHbie 
H,IJ;pa B 3KCTpeManbHbiX ycnOBHHX11 

Bp eMH 
np oBe,o;eHHH 

8- 9 
HHBapH 

I7-27 
HHBapH 

27 HHBapH-
3 ¢>eBpanH 

28-3I 
HHBapH 

I- 5 
¢>e BpanH 

4- 9 
¢>e BpanH 

MecTo 
npoBe,o;eHHH 

MocKBa, 
CCCP 

BaKypHaHH, 
CCCP 

,lJ;poro6bi'l, 
CCCP 

MocKBa, 
CCCP 

CMoneHHn;e, 
qccP 

,lJ;peg,o;eH, 
rAP 

KonH'leCTBo 
y'laCTHHKOB 

30 

30 

30 

30 

30 

30 

25 

KonH'leCTBO 
yqaCTHHKOB 

2 

II 

3 

68 

22 
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N2N2 
HaHMeHoBaHHe 

em 

7. VIII BaKypHaHCKaH mKona no pap,Ha
~OHHOH ~H3HKe MeTannOB H cnnaBOB 
H II ceMHHap no pap,Ha~HOHHOH ~H-
3HKe CBepxnpOBOP,HHKOB 

8. XVIII 3HMHHH mKona no TeopeTH
qecKOH ~H3HKe 

9. VI HaytiHaH KOH~epeH~HH HHBU 
AH CCCP 

10. II mKona-ceMHHap ",UHanoroBbJe 
CHCTeMbi 11 

11. XVII 3HMHHH mKona no ~H3HKe 

12. BcecoJ03HaH mKona-ceMHHap MonO,D,biX 
yqeHbJX H cne~HanHCTOB no aonpo c aM 
pa3pa60TKH H HCnOnb30BaHHH TeXHH
qeCKHX H nporpaMMHblX cpep,CTB 
CHCTeMbJ ManbJX 3BM 

13. XVIII YpanbcKaH mKona-cHMn03HYM 
no TeopHH TBepp,oro Tena 

14. VII 3HMHHH mKona no ~H3HKe HT3~ 
• 

15. Coae~aHHe no Bq MeTop,aM Harpea a 
nna3Mbi 

16. Coae~aHHe no pa3pa6oTKe Tpe6oaa HHH 
H TeXHOnorHH H3rOTOBneHHH naKeTOB 
nporpaMM H npo~ep,yp HX npHeMKH
cp,atiH 

17. IX CHMn03HYM no ~H3HKe H TexHHKe 
HH3KHX TeMnepaTyp 

18. CHMIT03HYM no ~H3HKe BbiCOKHX 3He p
rHH 

19. illKona no onTHKe H ronorpa~HH 

20. XXX CoBe~aHHe no Hp,epHOH cneKTpo
CKOnHH 

21 • CeccHH ceK~HH "MarHHTHbJe nneHKH11 

22. illKona no onTHKe 

23. BcecoJ03HaH mKona MOnO,D,biX yqeHhlx 
H cne~HanHCTOB no coaepmeHCTBo
BaHHJO ycTpOHCTB H MeTOP,OB nepe
p,atiH H oopaoOTKH HH~OpMa~HH 
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BpeMH 
npoaep,eHHH 

4-13 
~eBpanH 

11-21 
~eBpanH 

13-15 
~eBpanH 

16-24 
~eapanH 

18 ~eapanH-
1 MapTa 

21-28 
~eapanH 

21 ~eapanH-

3 MapTa 

26 ~eBpanH-
6 MapTa 

25-28 
~eapanH 

4.-6 
MapTa 

5-9 
MapTa 

10-14 
MapTa 

10-21 
MapTa 

18-21 
MapTa 

20-21 
MapTa 

31 MapTa-
3 anpenH 

30 MapTa-
6 anpenH 

MecTo KonHtieCTBO 
npoaep,eHHH yqaCTHHKOB 

BaKypHaHH, 
CCCP 

BenbcKo-BHna, 
IIHP 

IIy~Ho, 

CCCP 

Bop))(OMH, 
CCCP 

Kapnaq, 
IIHP 

MHHCK, 
CCCP 

Caepp,noacK, 
CCCP 

N.ocKaa, 
CCCP 

BaKypHaHH, 
CCCP 

KHea, 
CCCP 

fayccHr, 
f.QP 

fleHn~Hr, 

f.QP 

IIocaHaypH, 
CCCP 

fleHHHrpap,, 
CCCP 

PHra, 
CCCP 

.Qpe3p,eH, 
f.QP 

PocToB BenHKHH, 
CCCP 

2 

3 

4 

6 

4 

31 

2 



HaHMeHoBaHHe 
mr 

24. Ilpo6neMHbH1 CHMn03HYM B TexHHtie
CKOM YHHBepCHTeTe 

25. CeMHHap "KBapKH-80" 

26. BcecoJ03HaH wKona MOJIO,Ll;biX ytieHbiX 
H cneQHaJIHCTOB "AKTyaJibHble npo6-
JieMbJ !l>H3HKH11 

2 7. V Me)!(,Ll;yHapo,LJ;HbiH CHMn03HYM no 
CBepX'lHCTbiM Be~eCTBaM B HayKe 
H TeXHHKe 

28. Me)!(,Ll;yHapo,LJ;HaH KOH!l>epeHQHH no KB.aH
TOBo:H 3JieKTpOHHKe 

29. XII BcecoJ03Hoe coBe~aHHe no Teo
PHH CHCTeM tiaCTHQ C CHJibHb~ 
B3aHMO,LJ;eHCTBHeM 

30. I BcecoJ03HbiH ceMHHap 
11BH3YaJIH3aQHH H TeOpHH ,Ll;OMeHOB 
B cerHeT03JieKTpHKaX H pO,LJ;CTBeHHbiX 
KpHCTaJIJiaX 11 

31. Pa6oqee COBe~aHHe nOCTOHHHOH KOMHC
CHH C3B no MHpHOMY HCnOJib30BaHHIO 
aTOMHOH 3HeprHH 

32. III BonrapcKH:H CHMn03HYM no onTH
Ke H Jia3epHOH TeXHHKe 

33. CoBe~aHHe no nonytieHHJO H BbJ,LJ;eneHHJO 
pa,LJ;HOaKTHBHbiX H30TOnOB 

34. II BcecoJ03HOe coBe~aHHe no pa,LJ;Ha
QHOHHbJM ,LJ;e!l>eKTaM B MeTaJIJiaX 

35. Pa6otiHH ceMHHap "IlpoQeccbJ c 6onb
WHMH nonepetiHbiMH HMnyJibCaMH B a,LJ;
pOHHblX B3aHMO,LJ;eHCTBHHX11 

36. III BcecoJ03HaH KOH!l>epeHQHH no 
TeKCTypaM H peKpHCTaJIJIH3aQHH B 
MeTaJIJiax H cnnaBax 

37. VII CeMHHap "3~eKT AJI<o3e!l>coHa 
B HayKe H TeXHHKe 11 

38. IX Me)!(,Ll;yHapo,LJ;HaH KOH!l>epeHQHH no 
rpaBHTaQHH 

39. I BbeTHaMcKaH WKOJia no TeopeTH
qecKo:H !l>H3HKe 

40. Me)!(,Ll;yHapo,LJ;HaH WKOJia "KpHTH'leCKHe 
HBJieHHH B peaKQHHX C TH~eJibiMH 
HOHaMH 11 

BpeMH 
poBe,LJ;eHHH 

14-25 
a npeJIH 

2 1-26 
a npenH 

18-25 
MapTa 

5-9 

22-27 
a npeJIH 

22-23 

3-7 
HIOHH 

10-13 
HIOHH 

12-15 
IOHH 

18-20 
IOHH 

15-18 
IOHH 

18-20 
HIOHH 

11-13 
HIOHH 

26 HIOHH-
2 HIOJIH 

13-19 
HIOJIH 

18-23 
aBrycTa 

25 aBrycTa-
10 CeHTH6pH 

MecTo KoJmtieCTBO 
npoBe,LJ;eHHH yqaCTHHKOB 

CyxyMH, 
CCCP 19 

PocToB BeJIHKH:H, 
CCCP 2 

Ilo3HaHb, 
IIHP 

BHJibHIOC, 
CCCP 

Bonrorpa,LJ;, 
CCCP 

fpa,LJ;eQ-KpanoBe, 
qccP 

Co!l>HH, 
HPB 

TawKeHT, 
CCCP 

ArrMa-ATa, 
CCCP 

CepnyxoB, 
CCCP 

KpacHoHpcK, 
CCCP 

JKyKHH, 
CCCP 

,[(aTeH, 
CPB 

BpawoB, 
CPP 

3 

2 

7 

2 

5 

6 

9 

2 

3 

2 

5 
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41. Me~yHapogHaH mxona no HgepHOH 
cPH3HKe 

42, lilKoJia 11BapHaiJ;HOHHbJe MeTOgbl H KO
HetiHbJe 3JieMeHTbJ11 

43. II Bcecow3Hoe cose~aHHe-ceMHHap 
no gHarHOCTHKe noBepXHOCTH HOHHb~H 
nytiKaMH 

44. KoopgHHan;HOHHoe cose~aHHe no Teo
PHH MHOrOKOMnOHeHTHbiX CJiy'laHHbiX 
CHCTeM H CeMHHap no npHJIO~eHHHM 
TeOpHH B cPH3HKe H KH6epHeTHKe 

45. XI ceccHH Bcecow3HOH WKOJibJ no 
HgepHOH cPH3HKe MH~H 

46. VI Me~yHapogHblli CHMn03HYM no MHHH
H MHKpo-3BM /MHMH-80/ 

4 7. II BcecoW3HbJH ceMHHap "BbiCOKo
qacTOTHaH penHTHBHCTCKaH 3JieKT
poHHKa" 

48. BceCOW3Hblli CHMn03HYM no HeHa-Ka
JIHeB~ KaTogaM 

49. VII . EsponeHCKHH CHMn03HYM no KOCMH
'leCKHM Jiy'laM 

50. V KoHcl>epeHn;HH no HeHTPOHHOH cPH3HKe 

51. M~yHapogHoe pa6oqee cose~aHHe 
no CJia6b~ B3aHMOgeHCTBHHM HeHTpHHO 

52. lliKOJia no aBTOMaTH3aiJ;HH HaytiHbJX 
HCCJiegoBaHHH 

53. V Bcecow3HaH wKona no cPH3HKe 
3JieKTpOHHbJX H aTOMHbJX CTOJIKHO
BeHHH 

54. XIV Bcecow3HaH wKoJia no aBTOMaTH3a
IJ;HH HaytiHbJX HCCJiegoBaHHH 

55. Me~yHapogHaH mxona ·~aTeMaTHtieCKHe 
npo6JieMbJ KBaHTOBOH TeOpHH nOJIH 11 

56. Me~yHapogHaH KOHcl>epeHn;HH "CTpyK
Typa agpOHOB-80" 

57. XXI Bcecow3Hoe coBe~aHHe no cPH3HKe 
HH3KHX TeMnepaTyp 

58. M~yHapogHblli ceMHHap no npo6neMe 
cPH3HKH BbiCOKHX 3HeprHH H TeOpHH 
nOJIH 

100 

BpeMH 
nposegeHHH 

1-12 
CeHTH6pH 

1-14 
CeHTH6pH 

7-16 
CeHTH6pH 

8-17 
CeHTH6pH 

2-12 
CeHTH6pH 

9-11 
CeHTH6pH 

11-13 
CeHTH6pH 

15-17 
CeHTH6pH 

15-19 
CeHTH6pH 

15-19 
CeHTH6pH 

14-23 
CeHTH6pH 

15-19 
CeHTH6pH 

14-26 
C.eHTH6pH 

MecTo KoJIHtieCTBO 
npoBegeHHH ytiaCTHHKOB 

MHKoJiaHKH, 
ITHP 5 

BapHa, 
HPB 3 

,[{oHen;K, 
CCCP 

TwMeHb, 
CCCP 

MocKsa, 
CCCP 

ByganewT, 
BHP 

TOMCK, 
CCCP 

ToMeK, 
CCCP 

JleHHHrpag, 

2 

2 

2 

2 

2 

CCCP 2 

KHeB, 
CCCP 36 

BanaToHcennaK, 
BHP 6 

CeBacTononb, 
CCCP 

BaKypHaHH, 
CCCP 3 

23 ceHTH6pH- Ogecca, 
5 OKTH6pH CCCP 

16-25 
CeHTH6pH 

22-26 
CeHTH6pH 

23-26 
CeHTH6pH 

22-28 
CeHTH6pH 

IlpHMOpCKO, 
HPB 

CMoJieHHu;e, 
qccP 
XapbKOB, 
CCCP 

Cepnyxos, 
CCCP 

5 

II 

4 

12 

24 
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59. Il.II<OJia 11ABTOMaTH3a~HH H 3!j;IQ;IeKTHB
HOCTb Hay'l:Hb!X HCCJie,D;OBaHHH 11 

60. KoHQ;IepeH~HH "KpHoreHHKa-80" 

61 • BceCOI03Ha.H WKOJia no Bbl'iHCJIHTeJib
HbiM CeTHM 

62. CoBe~aHHe "AnropHTMbi He6ecHoH: 
MeXaHHKH 11 

63. VI Bcecoi03HaH KOHQ;IepeH~HH no nna
HHpoBaHHIO H aBTOMaTH3a~HH 3KCne
pHMeHTa B Hay'l:Hb!X HCCJie,D;OBaHHHX. 

64. VI CoBeTcKo-BeHrepCKHH ceMHHap 

65. Bcecoi03HaH mKona no npo6neMaM 
B3aHMO,D;eHCTBHH H,D;epHb!X 'l:aCTH~ 

C TBep,D;b!M TeJIOM 

66. Pa6o'iee coBe~aHHe "'Po)!(,D;eHHe 
KYMYJIHTHBHbiX 'iaCTH~ H H,o;epHb!H 
CKeHJIHHr 11 

6 7. V Bcecoi03HbiH CHMno3HYM no MeJI<
MOJieKyJIHpHOMY B3aHMO,D;eHCTBHIO H 
KOHQ;IOpMa~HHM MOJieKyJI 

68. CoBe~aHHe npo6neMHOH pa6o'l:eH: rpyn
nhi ",[leTa..r:bHOe H3y'ieHHe nnaHeT 
3eMHoro THna H MaJibie nnaHeTbi11 

69. X KoHQ;IepeH~HH MOJIO,D;b!X y'ieHbiX 

70. IV Bcecoi03Hoe coBe~aHHe "BapHa
~HOHHo-pa3HOCTHbie MeTO,D;bl B MaTe
MaTH'ieCKOH Q;IH3HKe 11 

71. I Bcecoi03Hblli ceMHHap no aBTOMaTH-
3a~HH Hay'l:Hb!X HCCJie,D;OBaHHH B H,D;ep
HOH Q;IH3HKe H CMeJI<HbiX 06JiaCTHX 

7 2. XIV Me)!(,D;yHapop;HbiH KOHrpecc no 
BhlCOKOCKOpOCTHOH lj;IOTOrpaQ;IHH H 
Q;IOTOHHKe 

73. III Bcecoi03HbiH ceMHHap no Q;IH3HKe 
H TeXHHKe HHTeHCHBHbiX HCTO'iHHKOB 
HOHOB H HOHHbiX ny'l:KOB 

74. Bcecoi03HhlH: ceMHHap "KBaHTOBaH 
TeOpHH COJIHTOHOB 11 

7 5. Hay'l:HaH ceccHH O.H<ll no <l;IH3HKe Bbi
coKHX 3HeprHH H 3JieMeHTapHb!X 
'l:aCTH~ 

MecTo KoJIH'ieCTBO BpeMH 
npoBe,o;eHHH npOBep;eHHH y'iaCTHHKOB 

30 ceHTH6pH- CepnyxoB, 
11 OKTH6p.H CCCP 

29 ceHTH6pH- YcTH, 
3 OKTH6p.H qccp 
l -Id 
OKTH6p.H 

1-3 
OKTH6p.H 

1-3 
OK~.H6p.H 

6-10 
OKTH6p.H 

6-12 
OKTH6p.H 

8-10 
OKTH6p.H 

9-11 
OKTH6p.H 

11-20 
OKTH6p.H 

14-15 
OKTH6p.H 

14-16 
OKTH6p.H 

14-16 
OKTH6p.H 

19-24 
OKTH6p.H 

20-23 
OKTH6p.H 

2 1-23 
OKTH6p.H 

28 OKTH6p.H
} HOH6p.H 

Bna,o;HBOCToK, 
CCCP 

PHra, 
CCCP 

MocKBa, 
CCCP 

MocKBa, 
CCCP 

TOMCK, 
CCCP 

EpeBaH, 
CCCP 

AAMa-ATa, 
CCCP 

Ka~HBeJIH, 

CCCP 

KHeB, 
CCCP 

HoBOCH6HpcK, 
CCCP 

,[lymaH6e, 
CCCP 

MOCKBa, 
CCCP 

KHeB, 
CCCP 

ITeHHHrpa,o;, 
CCCP 

CepnyxoB, 
CCCP 

2 

2 

2 

4 

12 

• 1 

2 

16 

1 1 

3 

3 

45 
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76. XXV HeJK,IJ;yHapo,o;HbiH KOJlJlOKBHYM 
no BonpocaM Hay"tlHoro MalliHHo
CTpoeHHH 

77. MeJK,IJ;yHapO,!J;Hblli CHMn03HYM no TCOPHH 
KaJJH6pOBO"llHbJX nonefr 

78. XII MeJK,IJ;yHapo,o;Hoe coBe~aHHe no 
~H3HKe H TeXHHKe HH3KHX TeMne
paTyp H KpH03JleKTpOHHKe 

79. CoBMeCTHblli fAP-CCCP ceMHHap no 
MaTeMaTH"tleCKOH ~H3HKe 

80. I Bcecow3Hoe coBe~aHHe no Kore
peHTHOMY B3aHMO,IJ;eHCTBHW H3Jly"tleHHH 
C Be~eCTBOM 

81. III Bcecow3HaH KOH~epeH~HH no 
3BM EC-1010 

82. II Bcecow3HaH KOH~epeH~HH "MeTO,IJ;bi 
H cpe,IJ;CTBa H3MepeHHH napaMeTpOB 
MarHHTHoro nonH" 

83. X MeJK,IJ;yHapo,o;HbiH CHMn03HYM no 
H36paHHbJM BOnpocaM B3aHMO,o;eHCTBHH 
6bJCTpbiX HeHTpOHOB H TH)!(eJlbiX HOHOB 
C aTOMHbWH H,o;paMH 

84. III MeJK,IJ;yHapo,o;HaH UIKona "CoBpe
MeHHbie TeH,o;eH~HH B TeOpHH KOH
,IJ;eHCHpOBaHHbJX cpe,o;" 

85. MeJK,IJ;yHapO,o;HaH KOH~epeH~HH 11 HH3KHe 
pa,IJ;HOaKTHBHOCTH-80'' 

86. Bcecow3Hoe coBe~aHHe "KBapKH 
H H,IJ;pa 11 

87. II Bcecow3HaH KOH~epeH~HH "Heop
raHH"lleCKHe HOHH006MeHHbJe MaTepHaJlbl11 

88. II Hay"tlHbiH ceMHHap "ABToHOHH3a
~HOHHbie HBJleHHH B aTOMaX 11 

89. Bcecow3Hbrn ceMHHap no KanH6poBo"tl
HbW TeOpHHM nOJlH 

90. Kypcw TPA-1140 

BpeMH 
npoBe,o;eHHH 

26-31 
OKTH6pH 

2-7 
HOH6pH 

5-10 
HOH6pH 

10-15 
HOH6pH 

12-15 
HOR6pH 

18-21 
HOH6pH 

18-21 
HOH6pH 

17-21 
HOH6pH 

24-27 
HOH6pH 

24-27 
HOH6pH 

26-27 
HOH6pH 

25-27 
.HOH6pH 

15-18 
,o;eKa6pH 

15-19 
,o;eKa6pH 

15-19 
,o;eKa6pH 

E. B cmpaHax-Hey~acmHu~ 

I. Pa6oqee coBe~aHHe no ~H3HKe MWO HOB 

2. 3HMHHH UIKOJla no ~H3HKe TH)!(eJlblX 
HOHOB 

102 

8-19 
HHBapH 

13-23 
HHBapH 

MecTo KoJlH"tleCTBO 
npOBe,o;eHHH y"tlaCTHHKOB 

KrrbMeHay, 
fAP 

ApeHcxon, 
fAP 

feopreHTane, 
f.UP 

nefrn~Hr, 

fAP 

CHM~epononb, 

CCCP 

PHra, 
CCCP 

neHHHrpa,o;, 
CCCP 

fayCCHr, 
fAP 

Paf!Hxap,o;c6pyHH, 
fAP 

IllTp6CKO IlJieco, 
qccP 

MocKBa, 
CCCP 

neHHHrpa,o;, 
CCCP 

MocKBa, 
CCCP 

qepHOrOJlOBKa, 
CCCP 

By,o;aneUIT, 
BHP 

BaTaBHH, 
ClllA 

XHpUierr, 
ABcTpHH 

5 

2 

6 

18 

4 

3 

5 

4 

5 

4 

2 

.., 



HaHMeHoBaHHe 
nn 

3. Me~yHapop;HaH KOH~epeH~HH no npo
BOJIO'lHbiM KaMepaM 

4. Me~yHapop;Hoe pa6oqee coBe~aHHe 
no peaK~HHM CJIHHHHH C TH~eJibiMH 
HOHaMH 

5. KoH~epeH~HH no ~H3HKe aKTHHH,o;OB 
H 4-MaTep.HaJIOB 

6. CoBeTCKO-HTaJibHHCKHH ceMHHap no 
,D;03HMeTpHH H3JiytieHHH 

7. Me~yHapop;HbiH CHMn03HYM no BbiCOKo
B036y~eHHbiM COCTCHHHHM B Hp;epHbiX 
peaK~HHX 

8. VII Me~yHapo,o;HaH KOH~epeH~HH no 
KpHoreHHOH TeXHHKe 

9. illKona UEPH no ~H3HKe 

10. Me~yHapo,o;HaH KOH~epeH~HH 
"HeHTpHHo-80" 

II. Me~yHapo,o;HaH KOH~epeH~HH no 
npe~H3HOHHbiM MarHHTHbiM H3Mepe
HHHM 

12. XVII EBponeHcKaH KOH~epeH~HH no 
~HKJIOTpOHaM 

13. XIII Me~yHapop;HbiH CHMn03HYM no 
xpoMaTorpa~HH 

14. Me~yHapop;HbiH ceMHHap no HenHHeH
HbiM 3BOJiro~HOHHbiM ypaBHeHHHM 

15. Me~yHapop;HaH KOH~epeH~HH no ycKo
PHTenHM Bb!COKHX 3HeprHH 

16. V Me~yHapop;HaH KOH~epeH~HH no 
CBepXTOHKHM B3aHMO,D;eHCTBHHM 

17. XX Me~yHapo,o;HaH KOH~epeH~HH no 
~H3HKe Bb!COKHX 3HeprHH 

18. Me~yHapop;HaH KOH~epeH~HH no 
Hp;epHOH ~H3HKe 

19. CHMn03HYM no Hp;epHbiM CBOHCTBaM 
TpaHCllJIYTOHHeBbiX 3JieMeHTOB 

20. Me~yHapop;Hoe coBe~aHHe no ~H3HKe 
cpep;HHX 3Hepr.HH 

21 • XXX llaryoliiCKaH KOH~epeH~HH yqeHbiX 

22. Me~yHapop;HaH liiKOna no ~H3HKe 
3JieMeHTapHbiX tiaCTH~ 

BpeMH 
npoBep;eHHH 

26 ~eBpanH-
2 MapTa 

9-19 
Map·Ta 

6-13 
an penH 

13-20 
an penH 

1().-18 

1-8 
HIOHH 

8-22 
HIOHH 

22-29 
HIOHH 

22-29 
HIOHH 

25 HIOHH-
3 HIOJIH 

29 HIOHH-
11 HIOJIH 

7-23 
HIOJIH 

8-12 
HIOJIH 

15-27 
HIOJIH 

15-25 
HIOJIH 

24 aBrycTa-
3 CeHTH6pH 

24 aBrycTa 

10-17 
CeHTH6pH 

19-26 

MecTo 
npoBep;eHHH 

BeHa, 
ABcTpHH 

BoHH, 
<t>Pr 

UJOpHx, 
illBeH~apHH 

PHM, 
I1TaJIHH 

OcaKa, 
51nOHHH 

feHyH, 
I1TaJIHH 

ManeHTe, 
<t>Pr 

BpayHliiBaHr, 
<t>Pr 

Kapncpy3, 
<t>Pr 

KaHH, 
<l>paH~HH 

XaHHH, 
fpe~HH 

lKeHeBa, 
illBeH~apHH 

3ana,o;HbiH 
BepnHH 

Ma,o;HCOH, 
CiliA 

BepKnH, 
CiliA 

Jlac-Berac, 
CiliA 

Aponna, 
illBeH~apHH 

raara, 
ronnaH,o;HH 

21 ceHTH6pH- KynapH, 
5 OKTH6pH IDrocnaBHH 

KonH'leCTBO 
yqacTHHKOB 

2 

2 

2 

2 

6 

6 

2 
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23. ·CoBMeCTHaH KOH~epeH~HH BCeMHpHhlX 
H eBponeHCKHX nonb30BaTeneH 3BM 

~HPMbi CDC 

24. VIII Me:lK,D;yHapop;HbiH BaKYYMHhlH 
KOHrpecc 

25. M~yHapop;HaH KOH~epeH~HH no 
H,lJ;epHO-~H3HtleCKHM MeTop;aM B HC
cnep;OBaHHH MaTepHanOB 

26. Me~yHapop;HbiH CHMn03HYM no ~H3HKe 
B~COKHX 3HeprHH C nonHpH30BaHHbWH 
nyttKaMH H MHWeHHMH 

104 

BpeMH 
npoBep;eHHH 

MecTo KonHtteCTBO 
npoBep;eHHH yttaCTHHKOB 

21-27 
CeHTH6pH 

21-28 
CeHTH6pH 

MaHttecTep, 
BenHKo6pHTaHHH 

KaHH, 
<l>pa~HH 

22 CeHTH6pH- ~apMWTa,IJ;T, 

3 OKTH6pH <l>Pf 

24 CeHTH6pH- llo3aHHa, 
2 OKTH6pH lliBeH~apHH 

2 

3 





H3,aATEJ1hCKHH 
OT,aEJl 

HJ.naTeJibCKHH oT.nen s 1980 ro.ny Bbi 
nycTHJI 8 CBeT 872 HaHMeHOBaHH.SI 6pOIUIOp -
coo6meHHH H npenpHHTOB OHSIH. KonuqecT
so HJ.llaHHhlX CJiy~e6HhlX MaTepHaJIOB CO
CTaBHJIO 272 HaHMeHOBaHH.SI. 06utHH 06beM 
BCeX HJ.llaHHH - 1409,69 y"'eTHO-HJ.llaTeJib 
CKHX JIHCTOB. 

Ysu.nenu cseT 5 c6opHHKOB Tpy.nos cose -
maHHH H KOH¢epeHUHH, opraHHJOBaHHhl X 
06be.llHHeHHbiM HHCTHTYTOM. 

B pe.naKUHH Hay"'HbiX ~ypHaJioB, Ha KOH
¢epeHUHH, CHMUOJHYMbl, WKOJlbl 8 1980 ro .ny 
HanpasneHo 1057 cTaTeit H .noKna.nos, c o 
.nep~amux peJyJibTaTbiTeopeTH"'eCKHX,3K C
nepuMeHTaJibHhlX H MeTO.llH"'eCKHX pa60T, 
BbiUOJIHSieMbiX 8 HHCTHTyTe 8 COOTBeTCTBHH 
C ero npo6JieMHO-TeMaTH\.feCKHM nJiaHOM. 

CTaTbH coTpy.nHHKOB ny6JIHKosanucb s 
TaKHx ~ypHanax, KaK "HJsecTHSI AH CCCP" , 
")l(ypHaJI 3KCnepHMeHTaJibHOH H TeopeTH
\.feCKOH ¢H3HKH", "TeopeTH\.feCKa.SI H MaTe 

MaTH"'eCKa.SI ¢H3HKa", "npu6opbl H TeXHHKa 
3KCnepHMeHTa", "SI.nepHa.SI ¢H3HKa", "CI>HJ H
Ka 3JieM~ITapHbiX "'aCTHU H aTOMHOrO Sl.llpa" , 
"Nuclear Physics", "Nuclear Instru
ments and Methods", "Reports on Mathe
matical Physics", "Journal of Physic s " 
H .np. 

B 56 cTpaH MHpa, 6onee "!eM no 100 0 
a.npecaM, paCCbiJiaJIHCb ny6JIHKaUHH ):{y6Hbl. 

HAY4HO-TEXHH4ECKA~ 

liHI>JlHOTEKA 

B 1980 ro.ny "'HCJIO "'HTaTeneit Hay"!Hv 
TeXHH"'eCKOH 6H6JIHOTeKH H ee ¢HJIHaJIOB 
COCTaBHJIO 6onee 6 TbiC.SI\.f \.feJIOBeK, 8 TOM 
"'HCJie 775 qenoseK, npH6biBWHX s OH 51 H 
s KOMaH.nupOBKH. KonuqecTso Bbi.llaHHOH 
Ja ro.n JIHTepaTypbl H npOCMOTpeHHOH Ha 
BbiCTaBKaX HOBbiX nOCTynJieHHH npeBbiWae T 
500 TbiCSI"' ne"'aTHbiX e.nHHHU. no JaKaJ aM 
"'HTaTeJieH noJiy"'eHO no Me~6H6JIHOTe\.fHOM Y 

a6oHeMeHTY ( M£A) 1504 HaHMeHosaHH.SI 
KHHr u ~ypHanos. - BbmonHeHo 755 "'HTa
TeJibCKHX Ja.SIBOK, nOCTynHBWHX HJ 6H6JIHO
TeK CoseTCKoro Co10Ja. 
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25 HOBhlX a.npeCOB nO.SIBHJIOCb 8 HHCTHTYT
CKOM CnHCKe paCCbiJIKH ny6JIHKaUHH - HJ.lla
TeJibCKHH OT.lleJI nOCTOSIHHO noJiyqaeT HOBbie 
npe.nno~eHHSI o6 o6MeHe Hay"'HOH HH¢opMa
uueit OT pa3JIH"'HbiX Hay"'HbiX yqpe~.neHHH 
KaK CTpaH-y"'aCTHHU HHCTHTyTa, TaK H .npy
rHX CTpaH. 

B o6MeH Ha HH¢opMaUHIO o pa6oTax, 
BbJnOJIH.SieMbiX 8 ):{y6He, Hay"'HO-TeXHH\.fe
CKaSI 6u6nuoTeKa HHCTHTyTa nonyquna 
8389 npenpHHTOB, 122 HaHMeHOBaHH.SI ~yp
HaJIOB H 343 MOHOrpa¢HH. 

):{JISI onepaTHBHOrO HH¢opMHpOBaHH.SI "'H
TaTeJieH Hay"'HO-TeXHH"'eCKOH 6H6JIHOTeKH 
0 HOBbiX nOCTynJieHH.SIX npO.llOJI~aJIC.SI BbinYCK 
3Kcnpecc-6IOJIJieTeHeii HT I) u naTeHTHoro 
oT.nena. BbiWJIH s cseT e~ero.nHhie 6u6nuo
rpa¢uqecKue yKaJaTenu pa6oT coTpy.nHHKOB 
OHSIH Ja 1978 H 1979 ro.nbi. 

KpoMe ny6nuKauuu npenpHHTOB, coo6-
uteHHH, C60pHHKOB, a TaK~e MaTepHaJIOB 
KoMHTeTa nonHoMO"'HbiX npe.ncTaBHTeneit 
H y"'eHhlX COBeTOB HJ.llaTeJibCKHM OT.lleJIOM 
BbJnOJIHeHbl MHOrO"'HCJieHHble JaKaJbl Ha 
KcepoKonuposaHue. 3a ro.n HJroTosJieHo 
OKOJIO 330000 KOnHH. 

BwnoJIH.SIJIHCb JaKaJw Ha nepenneTHwe 
pa60Tbl - nepenJieTeHO OKOJIO 10 TbiC.SI"' 
TOMOB. ):{JI.SI o6pa60TKH 3KCnepHMeHTaJibHOH 
HH¢0pMaUHH H .npyrHX UeJieH HJrOTOBJieHO 
6011ee MHJIJIHOHa pa3JIH"'HbiX 6JiaHKOB. 

no BCeM HCTO"'HHKaM KOMnJieKTOBaHH.SI 
(noKynKa, no.nnucKa, KHHroo6MeH) B 1980 
ro.ny noJiy"'eHO 18456 3K3eMnJI.SipOB, 
B TOM \.fHCJie 7563 Ha HHOCTpaHHbiX 
.SIJbiKax. npose.neHa 6onbwa.s~ pa6oTa 
no O"'HCTKe ¢oH.na oT ycTapesweit u 
MaJIO HCnOJibJyeMOH JIHTepaTypbi, CnH-
CaHO B npowe.nweM ro.ny oKono 15 
TbiC.SI\.f 3K3eMnJI.Sip08. 

Ha 1 .s~Hsap.s~ 1981 ro.na 6u6nuoTe"!HhlH 
¢0H.ll COCTaBJI.SieT 370 TbiC.SI\.f ne"!aTHbiX e.nH
HHU, HJ HHX 6onee 149 TbiC.SI"' Ha HHOCTpaH
HbiX .SIJbiKaX. 



Bee nocTymtBlllHe H3JlaHH~ csoespeMeH
Ho o6pa6aTbiBanHCb H OTpa)l(allHCb B CBO}l
HbiX KaTanorax ueHTpanbHOH 6u6nuoTeKH 
H KaTanorax ¢unuanos. KapToTeKa ny6nu
Kauuu coTPYJlHHKOB OIUIH nononHunacb 
5094 KapTO~KaMH. fiO}lfOTOBlleH H C}laH B 
ne~aTb YKaJaTenb pa6oT COTPYJlHHKOB HH
CTHTyTa 3a 1979 fO}l. 

E)l(eHe}lenbHO BbmycKanHcb 3KCnpecc-
6JOnneTeHH o HOBbiX nocTynneHH~x 6u6nuo
TeKH: "KHHrH", "flpenpHHTbi", "CTaTbH". 
Bcero Ja npollle}llllHH ro}l swnymero 156 
HOMepOB 6JOnneTeHeH, BKlliO~HBlllHX HOBYIO 
HH¢opMaUHIO Ha 25499 Ha3BaHHH. Hane~a
TaHO 80 COHCKOB Ha )l(ypHanbi, OOCTYOHBlllHe 
B 6u6nHoTeKy. E)l(eHe}lenbHO o6HoBn~nHCh 
BbiCTaBKH HOBbiX OOCTynneHHH. 

bblllO opraHH30BaHO 8 TeMaTH~eCKHX 

BbiCTaBOK nHTepaTypbl K COBelllaHH~M, npo
XO}lHBlllHM B l1HCTHTyTe, H K 106Hne~M y~e
HbiX-¢H3HKOB ( HanpHMep, BbiCTaBKa K 
80-neTHIO CO }lH~ pO)I(}leHH~ <ll.)l(onHo-KIOpH, 
BbiCTaBKa pa60T }lHpeKTOpa JlBTA \fll.-Kopp. 
AH CCCP M.r .Memep~Kosa K 70-neTHIO co 
}lH~ pO)I(}leHH~). 

OI>MEH l13,UAHHSIMH 

Bcero Ja 1980 roJl B Hay~Ho-TexHH~e
CKYIO 6u6nuoTeKy OHSIH nocTynuno B no
P~JlKe o6MeHa 8389 ny6nuKauuu H3 
41 cTpaHbi, B ToM 'IHcne H3 UEPHa 
1421. B nop~JlKe o6MeHa B HT I> nocTy
na10T Hay~Hwe )l(ypHanw H3 22 cTpaH 
( 122 Ha3BaHH~). 

KoHKpeTHOe Konu~eCTBO nocTynneHHH 
noKa3biBaeT cne}lyJOma~ Ta6nuua: 

CmpaH?Jz-y~acmHuz.p;z OHJlH 

HaHMeHoBaHHe 
CTpaHbl 

BonrapHH 
BeHrpHH 
rnP 
Ky6a 
IIonbma 
PYMblHHH 
CCCP 
l{exocnoBaKHH 

IIpe
npHHTbi 

I35 
I09 
22 
59 
35 

2000 
47 

lKyp
Hanbi 

8 
5 
4 

7 
I3 
30 

8 

8 
I4 

8 
I45 

3 

Jfpyzue cmpaHIJI 

u Mex 8yH a po8H1Jie opcaHu3a~uu 

HaHMeHoBaHHe 
CTpaHbl 

AB cTpanHH 
ABCTPHH 
AmKHp 
ApreHTHHa 
APE 
BenbrHH 
Bpa3HnHH 
BenHKo6pHTaHHH 
BeJieCy3na 
fpe~HH 

,UaHHH 
EBpaToM 
3anap;Hblli BepnHH 

3paHnb 
HH,D;HH 
HpnaH,n;HH 
HcnaHHH 
HTanHH 
KaHa,n;a 
KonYM6HH 

eKCHKa 
H,n;epnaH,D;bi 
OBaH 3enaH,D;HH 
opBerHH 
opTyranHH 

CiliA 
<f>HHnHH,D;HH 
<f>paH~HH 

<t>Pr 
illBeH~apHH 

UEPH 
illBe~HH 

IOrocnaBHH 
.5J TIOHHH 

IIpe- )!{yp-
npHHTbl Hanbl 

62 
2I 

3 
4 

I2 
33 
71 

270 
4 
2 

68 
8 

45 
25 
88 
3I 
2I 
407 
I06 

I3 
2 

26 
3 

I8 
5 

I400 
7I 

462 
679 

89 
I42I 

47 
3 

462 

I 
4 

5 

3 

6 

4 
9 

4 

7 

36 

2 

IO 

2 
2 
3 

83 

4 
7 

6 
I 
3 
6 

l1Toro H3 cTpaH-yl.faCTHHU OH.siH no
cTynuno 2407 npenpHHTOB, 75 HaHMeHOBa
HHH )l(ypHanoB, 178 KHHr; H3 JlPYfHX CTpaH 
H Me)l(}lyHapO}lHbiX opraHH3aUHH - 5982 npe
npHHTa, 47 HaHMeHOBaHHH )l(ypHanOB H 
165 KHHf. 
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llATEHTHhiH 
OT,[lEJl 

llPABOBASI OXPAHA OTKPhiT.H ft 

3aperHCTpHpOBaHO 
B CCCP OTKpb!THH 

1980 1976-
1980 

9 

1958-
1980 

25 

3aperHCTpHp08aHHOe 8 1980 r. OTKpbl 
THe HMeeT HOMep ~HnnoMa 229. HaJ8aHHe 
OTKpbiTHSI: "SI8neHHe rny6oKoHeynpyroi1 ne 
pe~a'IH HyKnOH08 8 SI~epHbiX peaKUHSIX" . 
llpHOpHTeT OTKpbiTHSI 11 HIOnSI 1966 r . 
A8Topbi oTKPbiTHSI: A.r .ApTIOx, SI.BHnb 
'IHHCKH, B.B.BonK08, r .ca>.rpH~He8, n..r~o 

U08CKH, B.Jl.MHxee8. 

3AlU.HT A .H .HCllOJlh30BAH.HE 
.H30l>PETEH.Hft 

1980 

IIonytJeHo 
nono)!(HTenbHbiX 
pemeHHH no 
3a.HBKaM Ha 
H306peTeHHH 65 
.Hcnonb30BaHo 
H306peTeHHH 21 

1976-
1980 

326 

141 

1958-
1980 

765 

352 

PAU.HOHAJ1.H3ATOPC~.HE 
llPE.LlJlO)I(EH.H SI 

1980 1976- 1958-
1980 1980 

.Hcnonb30BaHo pa-
~HOHanH3aTOpCKHX 

npegno)!(eHHH 669 3261 9058 
3KOHOMHtJeCKHH 
3qxpeKT OT HC-
nonb30BaHHH H3o-
6peTeHHH H pa~-
npegno)!(eHHH 
(B TbiC • py6.) 138,1 428,5 1833, 9 
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AJJ.MMHMCTPATMBHO
X03HMCTBEHHAH 
JJ.EHrEnbH~CTb 



KA)lP bl 

qacneuuocTb COTPYllHHKOB 06beuaueu
uoro HHCTHTyTa ~uepu~x accneuosauaH. ua 
31 ueKa6p~ 1980 roua cocTasana 7107 
'tenoseK. 

Pacnpeueneuae no KaTeropH~M noKa3a-
uo B Ta6naue: 

KaTeropHH qHCneHHOCTb 
pa60THHKOB 

B na6o- B npOH3- Bcero 
paT. H BO,Il;CTB. 
ynpaBn. nogpa3,IJ;. 

HayqHbie 
pa60THHKH 1050 - 105 
lfiDKeHepbl 1587 218 1805 
TexHHKH 
H MaCTepa 207 146 353 
Pa6o•me 1877 1425 3302 
CnYJKa~e 272 221 493 
Mna,Il;IIIH:H 
o6 cnyxrnB a10~:H 
nepcouan 19 53 72 
Y'leHHKH 2 30 32 

If T o r o 5014 2093 7107 

B 06beuaueuuoM HHCTHTyTe ~uepu~x 
accneuosauaH. pa6oTaJOT 4 aKaueMHKa: 
H.H. lioron106os, li.M. llouTeKopso , 
r .H. •nepos, H.M •• paHK, 6 'lneHOB-KOp
pecnouueHTOB aKaueMHH uayK: A.M.lianuau , 
H.H. rosopyu, B.n. )l:.:enenos, H. 3sapa , 
M.r. Memep~KoB, )l.B.WapKos; 121 uoK
Top HayK, 511 KaHUHllaTOB HayK. 

B 1980 rouy npau~To 8 77 'tenose J<: 

Hay'IH~X pa60THHKOB 
au:.:euepos 
TeXHHKOB H MaCTepOB 
pa60'IHX 
y'leHHKOB 

147'1en. 
168 'ten. 
30 'len. 

391 'ten. 
36 'ten. 

cny:.:amax 91 'ten. 
Mnauwero o6cny:.:asa10mero 
nepcouana 14 'ten. 

Ysoneuo H3 OHSIH 3a 3TOT :.:e nepaou 
8 C8~3H C OKOH'IaHHeM CpOKa pa60T~ H 
no upyrHM npH'IHHaM - 712 'leJIOBeK. 
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B Te'leuae roua y'teH~MH a uay'tuo
TexHH'fecKHMH coseTaMH OHSIH H36pau~ 

Ha llOJl:ICHOCTH Ha HOBble CpOKH 15 7 Hay'IH~X 
coTpy UHHKOB. ilpacsoeu~ y'feu~e 3BaHHSI 
Mnauwero uay'tuoro COTPYllHHKa - 48 co
TPYllHHKaM H 3BaHHSI cTapwero uay'tuoro 
COTpy llHHKa - 41 COTpy llHHKY. 

B Te'feuae 1980 roua 3aiQHTHJIH Kauuu
uaTCKHe uaccepTauau 28 COTPYllHHKOB,llOK
TopcKHe - 8. 

•HHAHCOBASI )lESITEJlhHOCTh 
H KAUHTAJlhHOE CTPOHTEJlhCTBO 

)lJISI nposeueHHSI uay'fHo-accneuosa-
TeJibCKHX pa6oT, KanHTaJibHOrO CTpOH
TeJibCTBa H upyrHX MeponpHSITHH, CBSI3aH
H~X c ue~TeJibHOCTbJO HucTHTyTa, KoMHTeT 
fiOJIHOMO'fH~X flpeUCTaBHTeJieH npaBH
TeJibCTB rocyuapCTB-'lJieHOB 06beUHHeHHO
ro HHCTHTyTa SlllepHbiX HCCJiellOBaHHH Ha 
1980 rou accuruosan 43654 TbiCSI'fH py6ne8. 

•aKTH'le CKHe paCXOllbl 3a 1980 rOll 
COCTaBHJIH 43460 TbiCSI'I py6JieH, HJIH 99,6% 
no OTHOWeHHIO K rOUOBbiM aCCHrHOBaHHSIM, 
H3 HHX Ha Hay'fHO-HCCJieUOBaTeJibCKYIO UeSI
TeJibHOCTb 28800 TbiCSI'l py6JieH, Ha Ka
nHTaJibHOe CTpOHTeJibCTBO uay'fHO-HCCJie
llOBaTeJibCKHX H upyrHX 06beKTOB 14854 
T~C~'fH py6JieH. 

fiJiaH Hay'fHO-HCCJiellOBaTeJibCKHX pa60T 
8 1980 rouy BbiDOJIHeH Ha 100,0%, llO
CTHrHyTa 3KOHOMHSI 1216 TbiCSI'f py6JieH. 
fiJiaH KanHTaJibHOrO CTpOHTeJibCTBa Hay'fHO
HCCJieUOBaTeJibCKHX H upyrHX 06beKTOB -
ua 106,9%. Bseueuo B ueH.cTsue ocuoBHbiX 
cpeucTB ( ~t~ouuos) ua cyMMY 19025 TbiC. 
py6., 'fTO COCTaBJI~eT 100,0% no OTHOWe
HHIO K rouosoMy nnauy. 

llPOH3BO)lCTBEHHASI )lESITEJlhHOCTh 

Onpeueneuu~x ycnexos B pa6oTe uo
CTHrnu npOH3BOllCTBeHH~e H BCnOMOraTeJib
H~e noupa3ueneHHSI, o6cJiy)I(HBaJOIQHe na6o
paTopau u upyrae noupa3ueneHHSI HucTHTY
Ta. 06beM rOTOBOH npOllYKilHH, BbiDOJIHeH
H~X pa60T H OKa3aHH~X ycnyr COCTaBHJl 
B 1980 rouy 11173 T~c.py6. una 106,5% 
K rouosoMy nnauy. 




