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UeJIH H 3a~aqH 
06'be~HH8HHOrO 
HHCTHTYTa 
.H~epHbiX 

u 

HCCJie~OBaHHH 

06'be,IJ;HHeHHbiH HHCTHTYT R,IJ;epHbiX HCCJie,IJ;OBaHHH HMeeT CBOeH UeJibiO: 

o6ecneqeuue cosMecTuoro npose.neH HR TeopeTuqecKHX H JKcnepu
MeHTanbHLIX HCCJie,IJ;OBaHHH B 06JiaCTH.R ,IJ; epHOH $~3HKH yqeHbiMH rocy
,napCTB - qneuos HucTHTyTa; 

co.neiicTBHe pa3BHTHIO 11.nepuoii $H3HKH B rocy.napcTsax - qneuax 
HncTHTyTa nyTeM o6Meua on biT OM H .nocTH:>KeHHRMH B npose.neuuu Teo
peTuqec~ux H JKcnepuMeHTaJibHbiX uccne.nosauuii; 

no,n,nep:>KaHHe CB113H C 3aHHTepeCOBaHHbiMH HaUHOHaJibHbiMH H Me:>K· 
.nyuapo,nHbiMH uayquo-uccne.nosaTeJibCKHMH u .npyrHMH oprauuJaUHRMH 
B ,nene pa3BHTH11 R,IJ;epHOH $H3HKH H H3biCKaHH11 HOBbiX B03MO:>KHOCTeH 
MHpHOrO npHMeHeHHR aTOMHOH 3HeprHH; 

CO,IJ;eHCTBHe BCeCTOpOHHeMy pa3BHTHIO TBopqecKHX CfiOC06HOCTeH 
uayquo-uccne.nosaTeJibCKHX Ka.npos roc y .napcTB - qneuos HucTHTyTa. 

Bceii csoeii .neRTeJibHOCTbiO HncTHTYT 6y.neT co.neiicTBOBaTb uc
nonbJOBauuro R.ne..,PHOH JHepruu TOJibKO .nn11 MHpHbiX ueneii ua 6naro -scero qenoseqecTsa. 

Ycmae OH.RH, 2/laea II 

• 



• 

Jla6opaTOpHH 

H OCHOBHbie 

ycTaHOBKH 

Ol1Hl1 

lla6opaTOpHH TeopeTHqeCKOH $H3HKH 

lla6opaTOpHH BhlCOKHX 3HeprHH 

CHHXpo$a30TPOH .ll.JIH ycKopeHHH rrpoTOHO B )]0 3HeprHH 10 r3B 

lla6opaTopHH H)]epHhlX rrpo6ne M 

CHHXPOUHKnoTpOH )]nH ycKopeHHH rrpo T OHOB .llO 3HeprHH 680 M 3B 

lla6opaTOpHH H)]epHhlX peaKUH H 

lJ:HKflOTpOHhl )]flH YCKOpeHHH MHOr03apH,nH biX HOHOB 

lla6opaTOpHH HeHTpOHHOH $H3HKH 

llMrrynhCHhiH peaKTOp Ha 6biCTphiX HeHTP OHaX 

lla6opaTOpHH BhlqHcnHTenhHOH TeXHHKH 

H aBTOMaTH3aUHH 

12 3neKTpOHHhiX BhlqHcnHTenhHhiX MaUIH 

0T)]en HOBhlX MeTO)]OB yCKOpe HH 

5 
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Bae~eHHe 

-... 

B 1972 ro,IJ;y yqeHLie 06'be,IJ;HHeHHoro 
HHCTHTyTa npoaenH TeopeTH'IeCKHe H 3KC· 
nepHMeHTanLHLie Hccne,IJ;oaaHHH a IIIHpoKoii 
o6nacTH WH3HKH JneMeHTapHLIX qacTHU 
H JI,D;epHoii WH3HKH, nonyqHnH HOBLie HH
TepecHLie Hay'IHLie pe3ynLTaTLI. 

3aaepiiieH aHanH3 ,IJ;aHHLIX, nony'ieHHLIX 
Ha cepnyXOBCKOM yCKOpHTene B 6onLIIIOH 
c epHH 3KCnepHMeHTOB no H3y'ieHHIO ynpyrHX 
B3aHMO,IJ;eHCTBHH npOTOHOB npH 3HeprHJIX 
10-70 T3e. Onpe,D;eneHLI peanLHLie qacTH 
aMnnHTY,IJ;LI H Ce'!eHHJI pp • H pd ·pacceJI· 
HHH, 4JopM4JaKTOp ,IJ;eHTpOHa H napaMeTpbi 
pn - B3aHMO,IJ;eiicTBHJI. IIpo,D;on>KaJOTCH He
cne,IJ;OBaHHJI pereHepan;HH KOpOTKO>KHBYmHx 
K0 -MeJoHoa ,IJ;onro>KHaymHMH. 3KcnepH

MeHTLI Be,IJ;yTCJI C nOMOmLJO 6onLIIIOrO HC • 
KpOBOrO cneKTpOMeTpa Ha nHHHH C 3BM, 
B Ka'!eCTBe pereHepaTopoa HcnonLJOBanHcL 
TpexMeTpOBLie MHIIIeHH - >KH,IJ;KOBO,IJ;OpO,IJ;HaH 
H >KH,IJ;KO,IJ;eiiTepHeBaH. B onLITax c ao,IJ;o
p O,D;OM ycTaHOBneHO, 'ITO MO,IJ;ynL aMnnHTY" 
,IJ;bl pereHepan;HH Me30HOB y6LIBaeT C poe
TOM 3HeprHH, a ee 4Ja3a OCTaeTCJI nOCTOHH" 
Hoii; TaKHM o6pa3oM, a o6nacTH 10-50 T3e 
HapyiiieHHH TeopeMLI IIoMepaH'iyKa He Ha-
6nro,IJ;anocL. 06pa6oTKa 3KcnepHMeHTanL
Hoii HH4JopMaUHH, JanHcaHHOH Ha MarHHTHYJO 
n eHTY B OnLITaX C ,IJ;eHTepHeM, Be,IJ;eTCJI KaK 
B ,IJ;y6He, TaK H a HHCTHTyTax HP E, BHP, 
r,n;P, qccP. 

3aKO~'ieHO o6nyqeHHe ,IJ;BYXMeTpOBOH 
nponaHOBOH ny3LipbKOBOH KaMepLI nHOHa
MH c HMnynLCOM 40 T3e/c. ELmo nony'!eHo 
OKOnO 300 TLIC. CHHMKOB, 3aTeM KaMepa 
6Lma nepeBe3eHa B ,lJ;y6Hy. Ha OCHOBe 
3TOrO MaTepHana yqeHLIMH BOCLMH CTpaH· 
qneHoB OHJIH ae,IJ;eTcJI H3y'IeHHe, no co
r nacoaaHHOH nporpaMMe, MHO>KecTBeHHoro 
o6pa30BaHHJI '!aCTHU npH B3aHMO,IJ;eHCTBHH 

TT --Me30HOB C npOTOHaMH, HeHTpOHaMH, 
H,IJ;paMH yrnepo,D;a, a TaK>Ke npoueccoa 
C yqa<;THeM y • KBaHTOB. 

B 3KcnepHMeHTax no noHcKy MOHononH 
,lJ;HpaKa ycTaHoaneHo, 'ITO ce'!eHHe po>K,IJ;e

HJI MOHOnoneii npOTOHaMH 70 T36 Ha 

H11mep11a 
OH.JIH 
/le1/IHUU 
C0103Q I 

1/IU'leCKU; 
UHC1/IU111YI 
nOOZ011101 
moe upa ~ 

CKUX ljel 
ny6AuKaJ 
HUeM aJ< 
BepxoeH• 
MuHucmp 
Bacnc 
mym 6btll 
IIo'le111Hbt. 
Aemu.R o6, 



HeHHOrO 
e H :n<c
wupoKo:H 

qaCTHU 
oBbie HH-

yqeHHhiX 
60JiblliOH 
oynpyrHX 
~HeprHHX 

,Ie qacTH 
·pacceH
paMeTphi 
EOTCH HC
:>KHBYIUHX 
3Kcnepu
moro uc-

c 3BM, 
30BaJIHCh 
,nopo,nHaH 

" c Bo.no
:tMnJIHTy
eT c poc
nocTOHH-
0-50 T36 

<a He Ha
MeHTanh
arHHTHYIQ 
!l;eTCH KaK 
PE, BHP, 

MeTpOBOH 
obi llHOHa
ollOJiy'leHO 
M KaMepa 

OCHOBe 
MH CTpaH
e, no co
CTBeHHoro 
o,neHCTBHH 
iiTpoHaMH, 
npoueccoB 

MOHOllOJIH 
ue po:>K,ne

T36 Ha 

HHmepHat~uoHa/lbHbtii KOAAeKmu6 
OH.RH wupoKo omMemuA 50-
AemHuii w6uAeii o6pa3o6aHUR 
Cow3a Co6emcKux Cot~uaAuc
mu~ecKux Pecny6AuK. Y~eHbte 
UHCmumyma MHOZO COe/la/lU OAR 
noozomo6KU Kaopo6 cnelluaAuc
mo6 u pa36umuR uccAeoo6ameAb
CKUX t~eHmp06 6 COW3HblX pec
ny6/lUKQX CCCP. IIocmaH06Ae
HUeM aK KIICC, IIpe3UOUyMa 
Bepxo6Hozo Co6ema u Co6ema 
MuHucmpo6 CCCP, a maKJtCe 
Bacnc 06aeouHeHHMii uHcmu
mym 6bt/l HazpaJtCoeH w6uAeiiHbtM 
Jlo~emHblM 3HQKOM 6 ~ecmb 50-
/lemUR o6pa3o6aHUR CCCP. 



8 

HYKJTOHaX ~~ep KHCJTOpO~a H KpCMHH~ He 

rrpeBOCXO~HT 10-4° CM2 /~n~ MOHOIIOJTCH 

C MaCCaMH 3-5,5 mp H MarHHTHhiMH 3ap~

~aMH oT 40 e ~o 137 e/. Ha'lanuch uccne~ 
~OBaHH~ IIOJT~pH3aUHH H IIOBOpOTa CIIHHa 

a "-P -pacce~HHH rrpu 40 T36, a H3ro

ToaneHHH CJTO:>t<HOH 3KCIICpHMCHTaJThHOH yc

TaHOBKH y'lacTaoaanu $H3HKH OIUUI, a TaK

)f(C H<l>B3, HT3<l> /CCCP I u CaKne /<l>paH

uu~/. MaKCHMaJTbHoe 3Ha'leHue aenH'IHHhi 

IIOJTHpH3aUHH, IIO pe3yJTbTaTaM IIpOBe~eH

HhiX H3MCpCHHH, COCTaBJT~CT 6o/o. 
TeopCTHKaMH HHCTHTyTa Ha OCHOBC aK

CHOM KBaHTOBOH TCOpHH IIOJT~ pa3pa6oTaH 

anrrapaT, KOTOphlH Il03BOJT~CT IlpOBCCTH 

CTporoe HCCJTC~OBaHHC MCTO~OB, HCIIOJTb-

3YJOIUHX rrpe~CTaBJTCHHC 06 aBTOMO~CJThltOM 

xapaKTepe aCHMIITOTH'ICCKOrO IIOBC.!lCHH~ 

!IJopM<baKTopoa 't!poueccoa cna6oro u 3ITCKT

poMarHHTHOrO B3aHMO~CHCTBHH a.!lpOHOB 

IlpH Bh!COKHX 3HeprH~X. 3TH pe3yJTbTaTbl 

Ba)f(Hbl .!liTH HHTeprrpeTaUHH 3KCnepHMCH

TaJTbHhiX .!laHHhiX 0 rny60KO HeynpyroM 

B3aHMO.!lCHCTBHH 3JTCKTpOHOB H HCHTPHHO 

c HYKJTOHaMH. 

Bbi~cHeHa Ba)f(Ha~ ponh MacmTa6HhiX 

npeo6paJOBaHHH H aHaJTH3a pa3MCpHOCTCH 

.!liT~ $H3HKH BhiCOKHX 3HeprHH, _ H nOJTy'ICHhl 

HOBhlC CJTC~CTBHH rHnOTC3hl aBTOMO.!lCJTb

HOCTH B CHJThHhiX, cna6b!X H 3JTCKTpOMar

HHTHhlX B3aHMO~CHCTBH~X. ilOKa3aHO, 'ITO 

CTCnCHHbiC aCHMnTOTHKH ~JTH !IJyHKUHH rpu

Ra lf IIPC.llCJThHhiC Bh!pa)f(CHHH MaCIUTa6HO

HJIBapHaHTHOrO Tuna ~JTH Bh!CIUHX !IJyHKUHH 

rpuHa HBJTHIOTC~ CJTC~CTBHCM npe~nOJTO)f(C

HHq n KOHC~HOCTH nepeHOpMHpOBOK KOH

CTUHT CBH3H . .LloKa3aHa YHHTapHOCTh S -
Mf\Tl'lfUhl B HCJTOKaJTbHOH KBaHTOBOH TCOpHH 

Cl\a,l!tpHOrO nOJTH. 

Tlpe.!lJTO)f(CH HOBhiH no~XO.!l I< H3Y'ICHHIO 

CTpyKTYPY BhlCOI<OB036y)f(~CHHhlX COCTOH

HHH aTOMHhlx H.uep. llpoaHanu3upoaaHM 

Ma,l()J\BU 3Jf'laCTH'IHhiC H MHOrOKBa3H'IaC

HI'IHhlC KOMIIOHCHThl HCHTpOHHhiX pe 30HaH

COR. Bhi'IJICJTCH MarHHTHh-f'H MOMCHT Bh!COI<O-

80 ·16)":.+.:;ICHtWrO COCTOHHHH a TOMHOrO ~.!lpa 

H noKa3aHO, 'ITO MarHHTHhiC MOMCHThl HCHT

p OHHhlX pe30HaHCOB no nopH.!li<Y BCJTH'IHHhl 

.!l0-JT)f(Hhl 6b!Th paBHhl MOMCHTaM B O~HO

'IaCTH'IHhiX COCTO~HHHX. 

PaccMoTpeHhi rrp~Mhie peaKuuu co 

CJTO)f(HhiMH H~paMH c y'leTOM KaHanoa B03-

6y)f(~CHHH HH31<0JTC)f(aiUHX I<OJTJTCI<THBHhlX 

y poaHeH: u KaHana pa3aana o~Horo H3 ~~ep. 

P acc'IHTaHhi 4JopM$aKTOphi a peaKUHH cphiBa 

H a c!IJepH'ICCKHX H ~e!IJopMHpOBaHHhiX ~~pax 
C y'ICTOM CBH3H KaHaJTOB. Ha OCHOBC TCOpHH 

a HrapMOHH'ICCI<HX KpHCTaJTJTOB HCCJTC~OBa

Hhl MarHHTHhiC B036y)f(~CHHH B !IJeppoMarHC

T HKe, ynpyrue caoH:cTaa H ycTOH'IHBOCTh 

CHJThHO aHrapMOHH'ICCI<HX l<pHCTaJTJTOB. 

Ha cuHxpo$a3oTpoHe OH.HH 3aKOH'IeHo 

H CCJTC~OBaHHC B3aHMO~CHCTBHH ~CHTpOHOB 

c HMrrynhcoM 2,5 F3a/c c H~paMu $oTo-

3 MYIThCHH. llnH cpe~Hero H~pa 3MYJThCHH 

n OJTHOC CC'ICHHC B3aHMO~CHCTBHH COCTaB

JJ ~CT 1425±110 M6apH, H3MepeHhi ynpyroe 

H Heynpyroe CC'ICHHH, a Tal<)f(C CC'ICHHC 

CTpHnnHHra. llpO~OJT)f(aJTaCb pa6oTa CO 

CHHMKaMH C MCTPOBOH BO~OpO~HOH KaMepbi, 

0 6JJy'ICHHOH ~CHTpOHaMH C HMnyJThCOM 

3 ,3 T3a/c. OueHeHhi ce'leHHH pH~a npo

u eccoa. C nOMOIUhiO 3TOH KaMepbl BC~CTCH 

T al<)f(C HCCJJC~OBaHHC 77-p- B3aHMO~CHCT

B HH npu HMIIYJJhce 5 T36/c, ~JJH ~ayx-, 
'ICTbipex- H IIICCTHJJY'ICBhiX C06biTHH onpe

~CJJCHhl CC'ICHHH KaHaJJOB peaKUHH H ce

'ICHHH o6~a30BaHHH HCKOTOphlX pe30HaH

COB. 06pa60TI<a MaTepHaJTa BC~CTCH 

B .Lly6He H B pH~e na6opaTOpHH CTpaH

y 'laCTHHU. C UCJJhiO H3Y'ICHHH 3JTCI<TpOMar

HHTHhiX CBOHCTB K 0 -MC30HOB MCTpoaaH 

CTpHMCpHaH KaMepa 6hiJJa 06JJy'leHa B IIy'I

I< C KaoHoB cuHxpo$a3oTpoHa. Ha 150 ThiC. 

CHHMI<OB HaH~CHO 20 Th!C. pacrra~OB K O

M C30HOB, CpC.!lH HHX 100 pe~KHX pacna~OB 

c napoli: .UanHTUa. 

B 3KcnepuMeHTax c MeTpoaoH: nporraHo

B OH KaMepoH:, 06JJy'ICHHOH Ha CHHXpo$a3o

T pOHC ny'IKOM nHOHOB C HMnyJJhCOM 

5 T3a/c, Bhi.UeneHhi KaHaJJhi 6onhrnoil: rpyrr

n hi pe;IKHX npOUCCCOB COBMCCTHOro pO)f(~C-

HHH C1 

30HOB 

IUbiO 

Hble X 

-+ 77+17 

CM $H3 

Ha 

PHMCH1 

Horo H . 

6oro a : 

-+ n v p 
Bo~opo 

COCTaB 

y~osne 

CKa3aH: 

Tblpex$ 

BHH. B 

paTHOrt 
-'-

-+ n e · 
TOpHOM 

II0~06H< 

H o $op 

HHJIX a 

p.+-+ e+ 
xpaHeH:E 

HO, 'ITO 

npouecc 

CTOBepH 

H3Mepei 

pacceJIH 

HOBJICHb 

JI,D;epHoii 

H COOTBt 

.D;pyrHx 

Bnepe,IJ; 

OHHbiX C 

CTpHMep 

HCCJIC,IJ;O: 

renueM
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llOJI) 

ynpyror· 

rHeii 10• 

paBHbl c 
H a ( 11-

TOrO, Ol 
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HHJI CTpaHHbiX 'laCTHU H HeHTpaJibHbiX Me-
30HOB H onpe,neneHbl HX Ce'leHHJI. C TIOMO
~biD LPS-aHanuJa ycTaHoaneHhi ocHoa 
Hhie xapaKTepHCTHKH peaKUHH 11 - n -+ 

-+ 11 + 11- 11- n. Pa6oTbl ae.n;yTCH c yqacTu 
eM <i>H3HKOB rpy3HH H lleXOCJIOBaKHH. 

Ha CHHXPOUHKJIOTpoHe JaaepweH JKcne
pHMeHT no onpe.neneHHro aepoHT,HOCTH o.n 
Horo H3 <i>YH.D:aMeHTanbHbiX npoueccoa cna-
6oro B3aHMo.n;eiicTBHJI - npouecca p. p -+ 

-+ n v p. , npoucxo.nJIIUero a ra3oo6pa3HOM 
ao.nopo.ne. H3MepeHHaJI cKopocTh npouecca 
COCTaBJIJleT R =686±88 CeK -l , 'ITO 
y.n;oaneTaopuTenbHO cornacyeTCH c npe.n 
CKa3aHHJIMH TeOpHH YHHBepcaJibHOrO qe 
Tblpex<i>epMHOHHOrO cna6oro B3aHMo.n;eH:cT
BHJI. B onb!Tax no H3y'leHuro peaKUHH o6 -
paTHoro 3JieKTp0p0)K.LJ:eHHJI nHOHOB 11 -p -+ 

... n e+ e- nony'leHhi .n;aHHble o6 H30BeK-
TOPHOM <i>opMcilaKTOpe HYKJIOHa BO apeMeHH
no.no6Hoii o6nacTH nepe,naHHoro HMnynbca 
H 0 cilopMcilaKTOpe nHOHa npH MaJiblX 3Ha'le
HHJIX apryMeHTa. IJpH TIOHCKe pacna,na 
p. +-+ e+ e- e+,Janpe~eHHoro JaKOHOM c o 
xpaHeHHJI nenTOHHoro JapJI.n;a, ycTaHoane
HO, 'ITO OTHOCHTeJibHaJI BepOJITHOCTb 3TOr O 
npouecca R < 3,2 · 10-

9 
/Ha ypoaHe .no 

CToaepHOCTH -90~/. IIpu JHepruu 630 M3e 
H3MepeHO .LJ:H4MtJepeHUHaJILHOe Ce'leHHe p p -
pacceJIHHJI a o6nacTH MaJibiX yrnoa. YcTa
HOBJieHhi ,necTpyKTHBHbiH xapaKTep KYJIOH· 
Jl,nepHOH HHTepcilepeHUHH B 3TOM npouecce 
B COOTBeTCTBHe, B OTJIH'IHe OT pe3yJILTaTOB 
,npyrBX aBTOpOB, aMnJIHTY.D:bi pacceJIHHJI 
anepe.n npe,ncKaJaHHJIM Teopuu .nucnepca
OHHhiX COOTHOWeHHH. Ha cneKTpOMeTpe CO 
CTpBMepHOH KaMepoii BbiCOKOrO ,naBJieHHJI 
uccne.noaanocL ynpyroe pacceJIHHe nuoHOB 
renueM-3. TaKaJI MeTO.LJ:HKa npHMeHeHa 
anepable. 

IIony'leHbl .nu4MtJepeHuuanLHLie ce'leHHJI 
+ ynpyroro pacceJIHHJI 11- -Me3oHOB c JHep -

rueii 100 M3e. IIonHble ce'leHBJI npoueccoa 
paBHhi u(rr+He 3 ) 43,6±1,8 M6ap H 

B U(11-He3)= 31,0±1,3 M6apH. KpoMe 
Toro, o6Hapy)l{eH pe3oHaHCHblii xapaKT ep 
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3HepreTH'leCKOH 3aBHCHMOCTH cila3 ynpyro· 
ro 11 He 4 -pacceJIHHJI. B JTBX pa6oTax 
npHHHManu yqacTae PYMhiHCKHe H HTaJILJIH
CKHe cilH3HKH. 

PJI,n HOBLIX pe3yJILTaTOB TIOJiy'leH B HC· 
CJie,noaaHHJIX KOpOTKO)KHBYIUHX B30TOnOB, 
y,naneHHbiX OT TIOJIOCLI CTaOHJibHOCTH, npH 
3TOM OLIJIH H3y'leHLI cneKTpbi Y - Jiy'leH, 
YY - COBTia.n;eHHH H KOHBepCHOHHbiX 3JieKTpO • 

HOB. 0TKpbiT H30Ton 72 Rb • YcnewHo 
npo,nOJI)KaJIHCL pa60Tbl HOBOrO HanpaBJieHHH 
- Me30XHMH'lecKHe uccne.noaaHHil. 

Y CKOpeHHe HOHOB KCeHOHa C nOMOIUbiD 
CHCTeMbl TaH.n;eM-UHKJIOTpOHOB TI03BOJIHJIO 
Ha'laTh ,neTaJILHOe H3y'leHue npouecca .ne
neHHJI TJI)KeJILIX Jl,nep, o6pa3yiDIUHXCJI B pe
aKUHHX c KCeHOHOM . IIony'leHLI .n;aHHLie 
0 Ce'leHHJIX B3aHMO,neHCTBHH H 3HeprHH 
B030Y)K.LJ:eHHJI .LJ:JIJI pa3JIH'IHLIX Jl,nep. 3Kcne
pHMeHTLI C UHHKOM, TaHTaJIOM, BHCMyTOM 
H ypaHOM noKa3aJIH nepcneKTHBHOCTL HC· 
nonLJOBaHHJI npouecca .neneHHJI KaK MeTo,na 
CHHTe3a caepxTJI)KeJILIX Jl,nep. B uccne.no
aaHHJIX peaKUHH U + Xe npoH3Be.n;eHa 
oueHKa aepxHeii rpaHHULI ce'leHHJI o6pa3o
aaHHJI caepxTJI)KeJihiX Jl,nep (109 ~ Z <;;_115) 

c nepuo,noM nonypacna.na a o6nacTH OT 
1 ,no 100 .n;Heii: U 8 f ~ 10 - 33 

CM 
2 

• 

B npoae,neHHbiX JKcnepuMeHTax ucnoJILJo
aanacL pa3pa6oTaHHaJI a ~y6He MeTo.n;HKa, 
n03BOJIJIIDIUaJI, HapJI,ny C H,neHTHcilHKaUHeii 
aKTa CnOHTaHHOrO ,neneHHJI, H3MepJITL non
HYID KHHeTH'leCKYID 3HeprHro OCKOJIKOB ,ne
JieHHJI H cpe.n;Hee 'IHCJIO HeHTpOHOB Ha aKT 
.neneHHJI. IIpo,noJI)KaJICJI noacK caepxT Jl)Ke
Jib! X 3JieMeHTOB B npupo,ne. C nOMOIULID 
HeiiTpOHHOrO ,neTeKTOpa, YCTaHOBJieHHOrO 
a conJIHoii waxTe, npoao.nunacL perucTpa
UHJI HeiiTpOHOB CnOHTaHHOrO ,neneHHJI .LJ:JIJI 
MeTeOpHTOB, HMeiDIUHX H30biTO'IHOe CO,nep
)KaHHe KCeHOHa. 

B pa6oTax no H3y'leHHro caoiicTB 
HeHTpOHOH30biTO'IHbiX H30TOnOB JierKHX 
JneMeHTOB onpe.neneHLI HeHJBecTHble paHee 
MaCCbl KHCJIOpo,na-21 H KHCJIOpo,na-22. 
C nOMOIULID 3JieKTpOMarHHTHOrO Mace- ce-
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napaTopa Ha ny'IKe TH)KeJibiX HOHOB H3Me • 

peHhl OCHOBHbie xapaKTepHCTHKH pacna.D;a 

H.D;pa 4>Topa- 22 . 3aBepmeHa o6pa6oTKa .D;aH

HbiX B OnbiTaX no onpe.D;eJieHHIO MeTO.D;OM 

"34l4leKTa TeHeH" BpeMeHH )KH3HH COCTaB· 

HhiX H.D;ep, o6pa3y10I.QHXCH npH 06Jiy'leHHH 

MOHOKpHCTaJIJIH'IeCKHX MHllleHeH H3 TaHTa· 

Jia ·181 H BOJib4>paMa • 186 pa3JIH'IHbiMH T H

)KeJibiMH HOHaMH. MeTO.D;OM .D;onnrrepoBcKoro 

CMei.QeHHH Ha H.D;pax OT.D;a'IH noJiy'leHhl HOBbie 

3KCnepHMeHTaJibHbie .D;aHHbie 0 BpeMeHH 

)KH3HH YPOBHeH H30TOnOB HTTep6HH. Eorrb

maH cepHH OnbiTOB 6biJia CBH3aHa C HJyqe

HHeM CTPYKTYPhl KopoTKO)KHBYI.QHx HJOTo

noB H H30MepoB H.D;ep, y.D;arreHHbiX oT norro

Chl 6eTa·cTa6HJibHOCTH. 

,UrrH pa6oT Ha HE Pe- 30 npoBe.D;eHbi 

YCOBepmeHCTBOBaHHH MeTO.D;HKH HCCJie.D;O

BaHHH C nomi pH30BaHHbiMH H.D;epHbiMH MH· 

llleHHMH H nOJIHpH30BaHHbiMH HeHTpOHHbiMH 

nyqKaMH. Ha ny'IKe peaKTopa ycTaHoBrreH 

pe4>pH)KepaTOp, B KOTOpOM HCnOJib3yeTCH 

paCTBOpeHHe )KH,ll;KOrO reJIHH- 3 B )KH,ll;KOM 

rerruu-4 H KOTOphlif o6ecne'IHBaeT oxrra)K

.D;eHHe MHllleHH .D;O TeMnepaTypbi 0,02 ° K. 

C nOMOI.QbiO 3TOH yCTaHOBKH OCyi.QeCTBJieHbi 

nepBhle H3MepeHHH MarHHTHhiX MOMeHTOB 

KOMnayH.D;·COCTOHHHH H.D;pa 3p6HH, B036y)K· 

.D;aeMbiX npH 3aXBaTe HeHTpOHa. IlpO.D;OJI)Ka· 

JIHCb pa60Tbi no OnTHMH3aUHH KaHaJIOB 

H nOHCKy nepcneKTHBHbiX 3aMe.D;JIHTeJieH . 

/KoHBepTopoB/ yrrbTpaxorro.D;HbiX HeifTpo

HOB . B 3THX 3KcnepHMeHTax .D;OCTHrHyTo 

BpeMH xpaHeHHH HeHTpOHOB B 3aMKHYTOH 

nOJIOCTH /CTeKJIHHHOM COCy.D;e/ 100 CeK. 

HoBbie onbiTbi no pacceHHHIO HeHTPOHOB 

BhlnOJIHeHbi MeTO.D;OM BpeMeHH nporreTa 

C YJIY'IllleHHbiM pa3pemeHHeM, npH 3TOM 

aHOMaJibHO 60JiblllaH aCHMMeTpHH yrJIOBOrO 

pacnpe.D;erreHHH no.D;TBep)K.D;eHa .D;JIH rraHTaHa 

H o6Hapy)KeHa ei.Qe B O.D;HOM H.D;pe - npaJeo

.D;HMa. B uccrre.D;oBaHHHX arrb4>a- pacna.D;a pe-

30HaHCHbiX COCTOHHHH H.D;ep H3MepeHbi 

cneKTphl arrb4>a-qacTHu.B .D;ByXCTyneH'IaTOH 

(n, y a ) ·peaKUHH Ha H.D;pe HeO.D;HMa. 

PeaKUHH (n, a) o6Hapy)KeHa B pH.D;e pe3o-

HaHCOB eBpOnHH H ra.D;OJIHHHH. 3aBepmeHbi 

HCCJie.D;OBaHHH KOH.D;O"COCTOHHHH B pa36aB· 

JieHHOM MarHHTHOM CnJiaBe aJIIOMHHHH C 

MapraHUeM, nO.D;TBep.D;HBlliHe B HeHTpOHHbiX 

3KCnepHMeHTaX Cyi.QeCTBOBaHHe 3TOrO CO

CTOHHHH. 

C nOMOI.QbiO 3JieKTpOCTa TH'IeCKOrO re

HepaTOpa HCCJie.D;OBaHa H.D;epHaH peaKUHH, 

Bbi3biBaeMaH npOTOHaMH Ha H.D;pe 6opa ·11, 
C BbiXO.D;OM arrb4>a • 'laCTHU. 

B npome.D;meM ro.D;y B 06be.D;HHeHHOM 

HHCTHTyTe BblllOJIHeHa 60JiblllaH nporpaMMa 

pa6oT no COBepmeHCTBOBaHHIO .D;eHCTBYIO" 

I.QHX H CTpOHTeJibCTBY HOBbiX 6a30BbiX yc

TaHOBOK, a TaK)Ke no C03.D;aHH10 KpynHOH 

4>H3H'IecKoif annapaTypbi. IIpo.D;OJI)KaJiocb 

npoeKTHpOBaHHe, pa3Mei.QeHHe 3aKa30B Ha 

o6opy.D;OBaHHe, MaKeTHhle HCnbiTaHHH OT· 

.D;eJibHhiX Y3JIOB H CTpOHTeJibCTBO 3.D;aHHH 

KOMnJieKCa HOBOrO MOI.QHOrO HMnyJibCHOrO 

peaKTOpa HE P- 2. Be.D;eTcH no.D;rOTOBKa K 

4>H3H'IeCKHM 3KcnepHMeHTaM Ha cTpoxi.QeM

cH peaKTope. Ba)KHbiM 3TanoM MO.D;epHHJa

UHH CHHXpo4>a30TpOHa HBHJIOCb OCyi.QeCTB· 

JieHHe Me.D;JieHHOTO BbiBO.D;a ny'IKa YCKOpeH· 

HbiX npoTOHOB H3 KaMepbi ycKopHTeJIH. Bbi· 

BO.D; npOH3BO.D;HTCH 3a BpeMH OKOJIO 

400 MCeK C 34>4leKTHBHOCTbiO 6orree 90o/o, 

ny'IOK TpaHcnopTHpyeTCH C nOMOI.QbiO cne • 

UHaJibHO.rO KaHana B H3MepHTeJibHbiH na

BHJibOH. BblllOJIHeH 60JiblliOH KOMnJieKC pa-

6oT B CBH3H C no.D;rOTOBKOH K peKOHCTpyK· 

UHH CHHXPOUHKJIOTpOHa B CHJibHOTO'IHbiH 

4>a30TpOH. 3aKOH'IeHa HaMOTKa OCHOBHbiX 

KaTyllleK B036y)K.D;eHHH 3JieKTpOMarHHTa, 

BeJIOCb CTpOHTeJibCTBO HOBOrO H3MepH· 

TeJibHoro Kopnyca. TexHH'IeCKHe ycoBep

meHCTBOBaHHH CHCTeMbi TaH.D;eM • UHKJIOTpO

HOB n03BOJIHJIH nOBbiCHTb 6orree 'leM B 100 

pa3 HHTeHCHBHOCTb nyqKa HOHOB KCeHOHa, 

cpe.D;HHH HHTeHCHBHOCTb npH 3TOM COCTaB· 

JIHeT 2,5·10 10 'lQC111/CeK. ,lJ;OCTHrHyTaH KO· 

He'IHaH 3HeprHH HOHOB KCeHOHa 900 M38 

3Ha'IHTeJibHO npeBbimaeT KyrroHOBCKHH 

6apbep caMbiX TH)KeJibiX H.D;ep. 
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llpo,nomKanHCh Hccne,noBaHHH Ha Mo,ne 
nH KOnneKTHBHOrO YCKOpHTenH. 3aaeprn -
Ha Hana,nKa yCKOpHIOI.QeH CeKUHH MO,nenH, 
COCTOHI.QeH H3 qeThlpex TennhiX pe30HaTo 
pOB, Ha HeH .IJ:OCTHrHyT yCTOHqHBhiH pe)KHM 
pa6oTLI. CoJ,naHLI cnen;HanLHhie cHcTeMLI 
,nHarHOCTHKH JapH)KeHHOrO KOnhn;a B nHHe H
HOM HH.D:YKUHOHHOM YCKOpHTene, a,nreJaTo 
pe H yCKOpHIOI.QeH CeKI.J;HH. 

3aKoHqeHa npopa6oTKa acex yJnoa y c 
KOpHTenH MHOrOJapH.IJ:HhiX HOHOB. BLmon 
HeH MOHTa)K H Hana,nKa CHCTeM YCKOpHTen H 
CHJIYH)J;. llpe,nno)KeHLI paJnHqHhie KOHc T 
pyKTHBHhle BapHaHThl a,nreJaTOpa. 

)J;nH ycKopeHHH KOnhn;eBhiX cryCTKOB 
pa3pa6oTaHhl YCKOpHIOI.QHe CeKUHH H3 
CBepxnpOBO.IJ:HI.QHX pe30HaTOpOB H HMnynhC
HhiX nHHHH. 3aKOHqeHO H3rOTOBneHHe y J 
nOB KOnhn;eTpoHa - caepxnpoao,nHI.Qeii ceK 
UHH H3 qeThlpex peJoHaTopoB. llpoae,neHa 

renHeBaH JanHBKa CHCTeMhi, H HaqanHCh 
~HJHqeCKHe HCCne,noBaHHH KOnhi.J;eTpOHa . 
BLmonHeH rnHpOKHH Kpyr TeopeTHqecKHX 
HCCne,nOBaHHH, CBH3aHHhiX C HJyqeHHeM 
~HJHqeCKHX npon;eCCOB npH KOnneKTHBHOM 
YCKOpeHHH qacTHU, B TOM qHcne B yCKOpH 
Tene TH)KenbiX HOHOB H npH yCKOpeHHH ,no 
BhiCOKHX :meprHH. 

Benach no.nroTOBKa caM oil KpynHoil ~H 

JHqeCKOH ycTaHOBKH HHCTHTyTa - .D:BYX
MeTpOBOH )KH.IJ:KOBO,nopo,nHOH KaMe phi "JIIO,n -
MHna" 
76 T3e 
/HcliB3/. 

K JKCnepHMeHTaM Ha nyqKa X 
cepnyxoacKoro ycKopHTen H 

fipOH3BO,nHnHCh npo6Hbie o6nyq -
HHH KaMepbl B nyqKe npOTOHOB, a TaK)Ke 
Hana,nKa KaHana ,nnH cenapan;HH nyqKa aHTH
npoTOHOB, HanpaBnHeMoro Ha KaMepy . 
lionLrnoii o6'beM pa6oT 6Lm CBHJaH c no.n 
roTOBKOH KaMe phi K o6nyqeHHIO raMMa 
KBaHTaMH. bhln OCyi.QeCTBneH ~HJHqeCKHH 
JanycK ,npyroil KpynHoii ycTaHOBKH OH.HH -
nHTHMeTpOBOrO MarHHTHOrO HCKpOBOr O 
cneKTpOMeTpa, CMOHTHpOBaHHOrO Ha nHO -
HOM nyqKe ycKopHTenH HcliB3. )J;nH JKcn -
·pHMeHTOB c HeiiTpanLHhiMH K -MeJoHaMH 
J,neCb ycTaHOBneHa COJ,naHHaH B )J;y6He 
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TpexMeTpOBaH )KH.IJ:KO,neHTepHeBaH MHllieHb. 
3aKOHqeHbl CTeH,nOBbie HCnhiTaHHH 

.D:BYXMeTpOBOH CTpHMepHOH KaMe phi, CO J,na
aaeMoil OH.HH B coTpy,nHHqecTBe c HHCTH
TyTaMH CCCP H ITHP. KaMepa ycTaHoaneHa 
Ha BhiBe,neHHOM H3 CHHXpO~a30TpOHa nyqKe 
·npOTOHOB, nonyqeHhi nepBbie CHHMKH cne
.D:OB H,nepHhiX C06biTHH B ee MarHHTHOM no
ne. B JKCnepHMeHTaX Ha CHHXPOUHKnOTpOHe 
BnepBbie HCnOnh30Banacb CTpHMepHaH Ka
Mepa BhiCOKoro ,naaneHHH, HanonHeHHaH 
HJOTonoM renHH- 3. CoJ,naH HOBhiH ,neTeKTop 
qacTHU - KpHCTannHqecKHH HHTHHOH npo
nopn;HOHanhHhiH cqeTqHK C TBep,nhiM a pro
HOM HnH KCeHOHOM B KaqecTBe pa6oqero 
Bei.QeCTBa. 

l.J,eHTpanhHhiH BhlqHcnHTenhHhiH KOMn
neKC HHCTHTyTa nononHHnCH HOBOH.JneKT
pOHHOH BhiqHcnHTenLHOH MarnHHOH CDC -
6200, ,nnH ee 3~~eKTHBHOrqHCnOnh30BaHHH 
6H6nHOTeKa CTaH,napTHhiX nporpaMM, CO
J,naHHaH paHee ,nnH li3CM -6, nepeae,neHa 
H~ HOBYIO MalliHHY. 3aaeprneHhl pa60Thi no 
06'be,nHHeHHIO B e,nHHYIO CHCTeMy li3CM -6 
ueHTpanLHoro KOMnneKca H MarnHH na6opa
TOpHhiX n;eHTpOB "MHHCK-2" /JI.Hll/, 
li3CM-4 /JIHcll/, TPA 1001 /JIHcll/ H 
TPA -1001 /JIB3/.~ 3a.KoHqeHo coJ,naHHe 

CHCTeMhl MaTeMaTHqecKoro o6ecneqeHHH 
o6MeHa HH~OpMai.J;HeH no nHHHHM CBH3H 
KOMnneKca. 

113rOTOBneHbl H C06paHbl OnTHKO-Mexa
HHqecKaH H JneKTpOHHaH qacTH ronOBHOrO 
o6paJua "CnHpanLHoro HJMepHTenH" - aa
ToMaTa ,nnH o6pa60TKH CHHMKOB C ny3hlpb
KOBhiX KaMep. Be,neTCH KOMnneKCHaH Ha
na,nKa npH6opa. 

B JKcnnyaTan;HIO c,naHhi ,naa npocMoT
poBhiX CTOna lillC- 1, H3rOTOBneHHhiX B 
)J;y6He, H ,nBa npOCMOTpOBO-H3MepHTenh
HhiX cTona CAMET qexocnoaan;Koro npo
H3Bo,ncTBa. 3aKoHqeHa pa3pa6oTKa rpa~H
qecKoro ,nHcnneH Ha JanoMHHaroi.Qeii Tpy6Ke 
TETPOHHKC, ,nHcnneii no,nKnroqaeTcH K 
3BM "llapaMeTp". CoJ,naH KOMnneKc ,nHc
nneiiHhiX no,nnporpaMM o6I.Qero HaJHaqeHHH. 
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PH~ pa6oT 6biJI CBHJaH c MaTeMaTHlfeCKHM 
o6ecnelfeHHeM JKcnepHMeHTOB c 6ec~HJib
MOBbiMH HCKpOBbiMH KaMepaMH Ha yCKOpH
TeJiu JIB3 OIUII1 H 11<1>B3 /Cepnyxoa/, 
nporpaMMHOrO ynpaBJieHHJI CHCTeMOH Me~
JieHHOrO BbiBO~a npOTOHOB H3 CHHXpo~aJO
TpOHa H ~p. 

HaylfHaH ~eHTeJibHOCTb HHCTHTyTa ae
nacb Ha OCHOBe WHpOKOrO Me)f(~yHapO~HOrO 
coTpy~HHlfeCTBa. Jla6opaTopuu OIUIH Bbi
noJIHHJIH OKOJIO 270 ~H3HlfeCKHX H MeTO.LIH
lfeCKHX pa60T COBMeCTHO C HaUHOHaJibHbiMH 
opraHHJaUHHMH cTpaH -lfJieHOB. B CBHJH 
c npoae~euneM JTHX pa6oT B )l.y6He no61>1-
BallO OKOJIO 400 cneunaJIHCTOB. 0KOJIO 
300 lfeJIOBeK npHe J)f(aJIH Ha KOH~epeHUHH 
H coaemaHHH, opraHHJOBaHHbie Ol1.sll1. 

llo npurnaw.eHHlO rKA3 CCCP rpynna 
ylfeHbiX HJ Ol1.sll1 npHHHJia ylfaCTHe B JKc-

-

n epnMeHTax no HJylfeHHIO ynpyroro p p -

pa eceHHHJI Ha KpynHeHWeM B HaCTOHIUee 
s p eMH ycKopnTene 300 F3e B EaTaBHH. 
On biTbl nocTaBJieHbl Ha BHyTpeHHeM nylfKe 
YCKOpHTeJIH C HCnOJib30BaHHeM CBepX3By
KOBOH CTpyii:HOH BO~OpO~HOH MHWeHH, pa3-
pa 6oTaHHOH H c~eJiaHHOH B )l.y6He. 3TH 
pa 60Tbl npOBO~JITCH B paMKaX HaylfHOrO 
c oTpy~HHlfeCTBa CCCP - CiliA. 

B 1972 ro~y 06be~HHeHHbiH HHCTHTYT 
6 1>1JI opraHHJaTopoM 12 HaylfHbiX cosema
HHH, B TOM lfHCJie II CHMnOJHyMa no ~HJH
Ke BbiCOKHX JHeprHH B qeXOCJIOBaKHH, 
C nMnoJHyMa no TeopHH JJieMeHTapHbiX 'lac
THU B r )l.P, IIIKOJibl no CTPYKType H~pa 

s CCCP I AnywTa/, CnMnOJHyMa no Kon
JieKTHBHbiM MeTO~aM YCKOpeHHJI B )l.y6He, 
pa 6olfHX cosemaHHii: B )l.y6He, Bapwaae, 
T 6HJIHCH H ~p. 

/If~~ 
H.H. EoroJII06oa, 

~HpeKTOp 06be~HHeHHOrO HHCTHTyTa 
H~epHbiX HCCJie~oBaHHH 

• 



-

llpo6JieMHbiH IIJiaH 
06'be~HHeHHOrO 
HHCTHTyTa 
. . ~ 

H~epHWX HCCJie~OBaHHH 

Ha 1972 ro~ 



16 

llpo6JieMHbiH nJiaH 

06be~HH8HHOrO 
HHCTHTyTa 

H~epHbiX 

HCCJie~OBaHHH 
Ha 1972 ro~ 

.. 

• 

HayqHo-Hccne~oaaTenhcKaH, MeTo~H

qecKaH H Hay'-IHO-opraHH3aUHOHHaH ~eH

TenhHOCTh 06'be~HHeHHOrO HHCTHTyTa 

H~epHhiX Hccne~oaaHHH a 1972 ro~y rrpoao

~HnaCh B COOTBeTCTBHH C rrnaHaMH, yT

Bep)l(~eHHhiMH Y'-leHhiM coaeToM 011RI1 Ha 

ero XXXI ceccHH: 

- rrnaHaMH HayqHo-Hccne~oaaTenhCKHX 

H MeTO~H'-IeCKHX pa60T na6opaTOpHH; 

- rrnaHaMH coTpy~HH'-IeCTBa H coaMecT

HhiX pa60T, OCyiUeCTBnHeMhiX 011RI1 H HH

CTHTyTaMH CTpaH-y'-laCTHHU; 

- rrnaHoM rroe3~0K coTpy~HHKOB 011RI1 

B CTpaHhl- yqaCTHHUhl. 

II pH yTaep)l(~eHHH rrnaHOB Hay'-IHO- a:c

cne~OBaTellhCKHX H MeTO~H'-IeCKHX pa60T 

na6opaTopHii Y'-leHhiH coseT OTMeTHn KaK 

HaH6onee aa)I(Hhie cne~yiOIUHe Harrpaane

HHH. 

Jla6opaTOpMSI 

TeOpeTMqeCKO~ $M3MKM 

1. Pa3BHTHe dJyH~aMeHTanhHhiX Hccne

~OBaHHH B o6naCTH KBaHTOBOH TeOpHH IIOllH 

H 3lleMeHTapHhiX '-laCTHU. 

2 . Pa3BHTHe TeopeTH'-IeCKOH H~epHoii 

dJH 3 HKH H T e OpHH TBep~OrO Tena. 

Jla6opaTOpMSI 

BbiCOKMX 3HeprMH 

1. IIpoae~eHHe Hay'-IHhiX Hccne~oaaHHH 

Ha YCKOpHTene B 11<l>B3. 

2. BhmonHeHHe UHKna pa6oT B o6nacTH 

dJH3HKH 3lleMeHTapHhiX qaCTHU H penHTH

BHCTCKOH H~epHOH dJH3HKH Ha CHHXpodJa3o

TpOHe . B TOM '-IHcne Hccne~oaaHHe: 

- 3neKTpOMarHHTHhiX B3aHMO~eHCTBHH 
a~pOHOB, pa~HaUHOHHhiX pacrra~OB pe3o

HaHCOB, 3aBHCHMOCTH MaTpH'-IHhiX 3lleMeH

TOB 3neKTpOMarHHTHhiX a~pOHHhiX rrpoue C

COB OT MaCChi BHpTyanhHOrO dJoTOHa; 



• B3aHMO~eHCTBHH ~eHTpOH • HYKITOH, 

~eHTpOH - ~eHTPOH, ~eHTpOH - H~po; 
60ITblllHX nepe~aq HMnyiTbCOB npH 

CTOITKHOBeHHH penHTHBHCTCKHX H~ep, B OCO· 

6eHHOCTH H~epHOrO KYMYITHTHBHOrO 3$$eK • 

Ta. 

3. )];ose~eHHe HHTeHCHBHOCTH YCKOpeH· 

HbiX Ha CHHXpo$a30TpOHe npOTOHOB~O 10 1 ~ 
LJaCTHU B HMnyiTbCe. 

4. Bse~eHHe B 3KcnnyaTaumo cHcTeM 

Me~neHHOrO BbiBO~a ycKopeHHbiX LJaCTHU. 

5. YcKopeHHe anh<l>a-qacTHU H ~pyrHx 

nerKHX H~ep. 

Jla6opaTopJUI 
.a~epHbiX npo6JieM 

1. 3asepiiieHHe Ha ycKOPHTene ll<I>B3 

3KCnepHMeHTOB no nOHCKY MOHOnOITH )];Hpa • 

Ka H HOBbiX TH)f(eiTbiX LJaCTHU H pa3BepTbl • 

saHHe /cosMeCTHO c CaKne H ll<I>B3/ 3Kc

nepHMeHTa ITO H3yLJeHHlO nonHpH3aUHH B 

TT p ·pacceHHHH. 

2. ll3yLJeHHe CTPYKTYPhi 3ITeMeHTapHhiX 

LJaCTHU MeTO~aMH paCCHHHH LJaCTHU H HC· 

cne~osaHHe pe~KHX pacna~os Me3oHoB;Hc

cne~osaHHe KnacTepHoH CTPYKTypw H~ep. 

3. Pa6oTbi no nporpaMMe .HCHAIIII; 

H3yLJeHHe H30MepHH $opMbl H~ep. 

4. 3KcnepHMeHTbl no 3aXBaTy MlOOHOB 

npOTOHaMH H H~paMH, HCCITe~OBaHHH no 

Me30XHMHH. 

5. MoHTa)f( MllC Ha nyLJKe ycKopHTenH 

ll<I>B3, OTITa~Ka BCeX Y3ITOB H $H3HLJeCKHH 

nycK MllC. 

6. Pa3BHTHe na6opaTopHoro ueHTpa 

HaKonneHHH H o6pa60TKH HH$OpMaUHH Ha 

6a3e Manhrx 3BM H, s nepsy10 oqepe~h, 

BBO~ B 3KCnnya TaiJ;HlO ~onOITHHTeiTbHOrO 

o6opy~oBaHHH K 3BM "XblOITITeT·IIaKKap~ 

2116C". Pa3pa6oTKa H coJ~aHHe HOBOH 

3ITeKTpOHHOH annapaTypbi Ha HHTerpaiTbHbiX 

cxeMax. 
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7 . . Pa3pa60TKa H C03~aHHe /COBMeCTHO 

c ll<I>B3 r AH H Mll<l>ll/ KOMnneKca anna

paTy phi ~nH ycTaHOBKH PllCK /Ha 6a3e 

MarHHTa MllC/ C u;enblO BBO~a ee B ~eHCT" 
BHe B 1974 ro~y B COOTBeTCTBHH C nnaHOM 

pa6o Tbi MllC. 

8 . IIpo~on)f(eHHe Hccne~osaHHH no Mo

~enHpesaHHlO ycTaHOBKH "<I>" H no CHITbHO • 

TOLJHbiM npOTOHHbiM yCKOpHTeiTHM. 

9 . IIo~rOTOBKa npoeKTHOH ~oKyMeHTa

UHH ~ITH npOTOTHna ycTaHOBKH Y ·120M. 

Jla6opaTOpH.H 
M9pHbiX peaKQHH 

1 . Pa60Tbl no CHHTe3y H H3yLJeHHlO $H· 

3HLJ e CKHX H XHMHLJeCKHX CBOHCTB CBepx

TH)f( e iThiX 3ITeMeHTOB B npe~nonaraeMOH 

o6na cTH "cTa6HIThHOCTH" I Z ;> 110• H N-
1 8 4/ B peaKUHHX C ycKopeHHhiMH HOHaMH 

KCe H OHa. 

2 . CHHTe3 CnOHTaHHO ~eiTH~HXCH H30" 

TOnOB 3ITeMeHTOB 106..;- 110 B peaKUHHX C TH" 

)f(eiTbiMH HOHaMH. 

3 . IIoHCK csepxTH)f(eiThiX Jne MeHTOB B 

npHpo~e. 

4 . Pa60Tbl no CHHTe3y H H3yLJeHHlO 

CBOHCTB H~ep, y~aneHHbiX OT ~OITHHbl {3 • 
CTa6 HITbHOCTH. 

5 .0Tpa6oTKa yJnos ycKopHTenH MHoro-

3apH~HhiX HOHOB Ha 6a3e KOITITeKTHBHOrO 

MeTo~a ycKopeHHH. CoJ~aHHe 3ITeKTPOHHo

ro y cKopHTenH CllnYH)]; c 6orrhiiiHM LJHcnoM 

nOC biiTOK. 

Jla6opaTopH.a 
H9HTPOHHOH $H3HKH 

1. 3asepiiieHHe OCHOBHbiX npoeKTHO • 

KOH CTPYKTOpCKHX pa60T no peaKTOpy 

llli -2. IIo~rOTOBKa 3KcnepHMeHTOB H an

napa Typbl, pa3BHTHe H3MepHTeiTbHO"Bbl" 

LJHCITHTeiTbHOrO IJ;eHTpa ~ITH 3TOrO peaKTOpa. 
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2. lfly'leHHe snep c noMOI.Q.blO HeiiTp o· 
HOB H 3apB:)I(eHH.biX 'laCTHU, H3y'leHHe clJyl(
)J.aMeHTan.bHMX caoiicTB HeiiTpoHoB, 3Kc
nepaMeHT.bi c yn.~>Tpaxono.IJ.H.biMH HeiiTpoHa
MH. 

3 . HccnenoaaHHe KOH)J.eHCHpOBaHHM X 
cpen C nOMOIU.blO HeHTpOHH.biX ny'IKOB. 

Jla6opaTOpH.H 
BblqHCJIHT9JibHOJi T9XHHKH 

H aBTOM8TH38.QHH 

1. llponon)l(eHHe pa6oT no nan.~>HeiiweMy 
pa3BHTHIO CHCTeMM HMelOI.QHXCB: B.bi'IHCnH
Ten.bHl>IX Ml;l.WHH H nOBbiWeHHIO ee npOH3BO
)J.HTenbHOCTH nyTeM KOMnneKTOBaHHB: c y 
I.QeCTBYl61.QHX MaWHH HOBMMH ycTpOHCTBaMH 
H npao6peTeHHH 3BM CDC -6200. 

2. Co3naHHe coaMeCTHO c OHMY KOM 
nnexca annapaTypM nns aaToMaTH'Iecxor o 
ynpaaneHHB: KonneKTHBHbiM yCKOpHTeneM 
H YCTpOHCTBaMH perHCTpaUHH H3ny'leHHH 
Ha ero BLixone. 

3. llponon)l(eHHe pa6oT no pa3BHTHJO 
MaTeMaTH'Iecxoro o6ecne'leHHH cacTeMbi 
Bbi'IHCnHTenbHMX MaWHH. 

4. 3clJclleKTHBHOe HCnOnb30BaHHe HMeJO · 
I.QHXCJI aBTOMaTB'IeCKHX CKaHHPYIOI.QHX yc T 
pOHCTB HPD H A3JIT -1 nnJI o6pa6oTKH 
CHHMKOB, nonyqaeMbiX Ha TpeKOB.biX KaM e 
pax OH.HH. 

.... 

5. 0KOH'IaHHe pa3pa60TKH CKaHHpyJO• 
mero ycTpoiicTaa "CnapanLHLIH H3Mepa
Tenb". 

6. llponon)l(eHHe pa3pa6oTKH cKaHH-

pyromero ycTpoiicTaa c ynpaanJieMoii npa 
noMOIUH 3BM 3neKTPOHHOny'leBOH Tpy6KOH. 

• 

7. ,lJ;anbHeBWee pa3BHTHe H nOBbiWeHBe 
3clJclJeKTHBHOCTH CTaH)J.apTH.biX CHCTeM npo
rpaMM nns o6pa6oTKB CHHMKoa c ny3bipb
KOBbiX, HCKpOBbiX H CTpHMepHbiX KaMep. 

8. Co3.D.aHHe KOMnnexca nporpaMM nnJI 
o6pa60TKH B:)J.epHo·cneKTpOMeTpH'IeCKOH 
HHclJOpMaUHH. 

9. Pa3BHTHe MaTeMaTH'Iecxoro o6ec
ne'leHHH 3KCnepHMeHTOB no penJITHBHCT
CKOB snepHoii clJH3HKe. 

10. llpoaeneHHe TeopeTH'IeCKHX accne
noaaHHB H pac'leTOB, CBB:3aHHbiX C pa3pa-
60TKOB KOnneKTHBHOrO MeTO)J.a YCKOpeHHJI. 

OT~eJI 
HOBhlX M9TO~OB yCKOpeHH.H 

1. HccnenoaaHHe Ha Monena xonnex
THBHOrO YCKOpHTenB: BapHaHTa yCKOpJIIOI.QeH 
CeKUHH C TennbiMH pe30HaTopaMH. 

2. TexHonorH'IeCKHH 3anycK xpaoreH
HOH ycxopsromeii ceKUHH. 

3. Haqano Hananxa ycxopHTens MHoro-
3apJI.IJ.HbiX HOHOB . 



• 

HayqHo 
HCCRe~oaaTeRbCKHe 

pa60Tbi ,. 
BbiTIORHeHHbie 
11!a6opaTopH.HMH OHHH 
B 1972 ro~y 
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Jia6opaTopH.H 
(.) TeopeTHqecKOH 

<PH3HKH 

CTpyKTypa 

TOOpHH OOJUI 

Ba)I(He:Hume pe3yJihTaThi 6hiJIH nony'ieHhi 

B pa6oTaX, llOCBHI.UeHHhiX H3y'ieHHIO aBTO

MO,IJ;eJihHOH aCHMllTOTHKH B rny60KO He

ynpyrHx npoueccax pacceHHHH qacTHU Ha 

OCHOBe 06I.UHX npHHUHllOB KBaHTOBOH TeOpHH 

nonH. HoBhre cPH3H'ieCKHe H,IJ;eH H H3HI.UHhiH 

MaTeMaTH'ieCKHH annapaT 3THX pa60T CTH

MYJIHpOBaJIH HCCJie,IJ;OBaHHH B yKa3aHHOH 

o6nacTH. 

fihiJIH paCCMOTpeHhl KJiaCChl CTOXaCTH

'ieCKHX llpOCTpaHCTB, KOTOphre MO)KHO BBeC

TH npH HCCJie,IJ;OBaHHH HeJIHHeHHhiX llOJieH 

B CJiy'iaHHOH cpe,D;e. 

ITpo,IJ;OJI)KaJioch H3 y'ieHHe BonpocoB 

KBaHTOBaHHH llOJieH B 06I.UeH TeOpHH OTHO

CHTeJihHOCTH. CclJopMynHpoBaHhi npaBHJia 

KBaHTOBaHHH CllHHOpHOrO"ffOJIH B pHMaHOBhiX 

MHpax, 'iTO OTKphiBaeT B03MO)KHOCTh y'ieTa 

BJIHHHHH rpaBHTaUHH Ha llOBe,IJ;eHHe dJepMHO

HOB, ,IJ;OKa3aHaKOHcPOPMHaHHHBapHaHTHOCTh 

llOBe,IJ;eHHH HeHTpHHO. 

PaccMOTpeHhi rno6anhHhre CBOHCTBa 

KonnancHpyromero BemecTBa. I1oKa3aHa 

BepOHTHOCTh Cyi.UeCTBOBaHHH y qepHhiX ,IJ;hlp 

BHelliHHX HeHTpHHHhiX H MaCCHBHhiX BeKTOp

HhiX /6apHOHHhiX/ llOJieH. 

IfCCJie,IJ;OBaH BOI1pOC 0 B03MO)KH0CTH 

llOJiy'ieHHH B paMKaX 06hi'iHOH TeOpHH KBaH

TOBaHHhiX llOJieH CTerreHHhiX aCHMllTOTHK 

,D;JIH cPYHKUHH rpHHa /"aHOMaJihHhie pa3-

MepHOCTH" / H rrpe,D;eJihHhiX Bhrpa)KeHHH Mac

lliTa6HO-HHBapHaHTHOrO THITa /"CK3HJIHH"/ 

,D;JIH BhiClliHX cPYHKUHH rpHHa. IJyTeM perne

HHH cPYHKUHOHaJihHhlX ypaBHeHHH peHOpMa

JIH3aUHOHHOH rpyllllhl I10Ka3aHO, 'iTO TaKHe 

aCHMITTOTHKH HBJIHIOTCH ecTeCTBeHHhiM 

CJie,IJ;CTBHeM rrpe,IJ;ITOJIO)KeHHH 0 KOHe'iHOCTH 

nepeHOpMHpOBOK KOHCTaHT CBH3H . 

.I(oKa3aHa yHHTapHOCTh S -MaTpHUhi 

B HeJIOKaJihHOH KBaHTOBOH TeOpHH CKaJIHp-



• 

HOrO IIOJUI B Ka)I(,IJ;OM IIOpH.D;Ke TeOpHH B 0 3-

My~eHHiL BbiiiOJIHeH pH.D; pact.J:eToB K o H

KpeTHbiX 3dJdJeKTOB. 

llpO.D;OJI)I(aJIHCb HCCJie.IJ;OBaHHH BhlCOK 0-

3HepreTHt.J:eCKOrO pacceHHHH a.D;pOHOB dJyH K

UHOHaJibHbiMH MeTo.IJ;aMH. PaccMoTpeHbi o n

THt.J:ecKaH MO.IJ;eJib CHJibHhlX B3aHMO.IJ;ei c T

BHi H 3iKOHaJibHOe IlpH6JIH)I(eHlfe B TeOpH~ 

pacceHHHH. 

libiJIH IlpO.IJ;OJI)I(eHbi HCCJie.IJ;OBaHHH KBa H

TOBOi TeOpHH IIOJIH, B OCHOBY KOTOpOi IIOJIO

)I(eHa rHIIOTe 3a 06 HCKpHBJieHHH IlpOCTpa H

CTBa OTHOCHTeJibHhlX HMIIYJibCOB. Pa3 B HT 

dJopMaJIH3M KBaHTOBOi TeOpHH IIOJIH, B KO T O

pOM IIpOCTpaHCTBO OTHOCHTeJibHbiX HMIIYJib

COB HeCeT HeeBKJIH.IJ;OBY reoMeTpHIO, a CyM

MapHbii Be,KTOp 3HeprHH-HMIIYJibCa HBJIH e T

CH IICeB,IJ;OeBKJIH.IJ;OBbiM. llOCTpOeHbi Tpe X

MepHbie KBa3HIIOTeH:u;HaJibHbie ypaBHeHH H, 

oTpa)l(aiO~He HOBbie reoMeTpHt.J:ecKHe cBo i

CTBa IlpOCTpaHCTBa OTHOCHTeJibHbiX HM

IIYJibCOB. 3TH ypaBHeHHH IIpHMeHHJI Cb 

B KBa3HKJiaccHt.J:eCKOM npH6JIH)I(eHHH. B p e-

3YJibTaTe IIOJiyt.J:eHO Bhlpa)l(eHHe .IJ;JIH aMIIJIH

TY.IJ;bi pacceHHHH, KOTOpoe MO)I(eT CJIY)I( Tb 

OCHOBOi .IJ;JIH dJeHOMeHOJIOrHt.J:eCKOrO OIIH Ca

HHH B3aHMO.IJ;eiCTBHH 3JieMeHTapHbiX t.J:aC T HU 

npH ynbTpaBbiCOKHX 3HeprHHX. 

YcTaHOBJieHo, t.J:To napadJepMHOHH oe 

KBaHTOBaHHe 3-ro IIOpH.D;Ka HBJIHeTCH IIO

JieBoi peanH3a:u;Hei BHyTpeHHei SU ( 3 ) 
CHMMeTpHH. 06Cy)I(.IJ;eHbi OC06eHHOCTH B B e

,IJ;eHHH B paMKaX paCCMOTpeHHOi CXe M bi 

CHJibHbiX, 3JieKTpOMarHHTHbiX H CJia6 biX 

B3aHMO.IJ;eiCTBHi. 

ITonyt.J:eHo HOBoe ypaBHeHHe THIIa ~ai
coHa .IJ;JIH H.IJ;pa ypaBHeHHH EeTe- CoJIIIHTe p a. 

TaKoe npe.D;cTaBJieHHe .IJ;JIH H.IJ;pa II03BOJIH eT 

npoH3BO.IJ;HTb qacTHt.J:Hoe cyMMHpoBaHHe 

HeiipHBO.IJ;HMbiX .IJ;HarpaMM, t.J:TO He06XO.IJ;H MO 

IIpH HaJIHt.J:HH CBH3aHHbiX COCTOHHHi B KBa H

TOBOi 3JieKTpO.D;HHaMHKe. llpH 3TOM ynp o

~aeTCH pact.J:eT IIOIIpaBOK K ypOBHHM 3He p

rHH BO.D;OpO.D;OIIO.IJ;06HbiX a TOMOB. 
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CBoiicTBa 

CHMMeTpHH 3JieMeHTapHbiX qacTHQ 

YKa3aHo, t.J:TO ecnH CIIHH-t.J:etHOCTb 

X (960) -Me30Ha eCTb 2 H OH paCIIOJIO)I(eH 

Ha TpaeKTOpHH Pe.IJ;)I(e, TO HHTepCeKT Tpa

eKTOpHH Pe.IJ;)I(e paBeH e.IJ;HHH:u;e /KaK y no

nroca lloMepaHt.J:yKa I, 3Ta TpaeKTOpHH 6y.IJ;eT 

Hrpa Tb Ba)I(HYIO pOJib IIPH CBepXBbiCOKHX 

3HeprHHX. llpe.D;JIO)I(eHHaH MO.IJ;eJib C yqac

THeM TpaeKTOpHH Pe.IJ;)I(e ecTeCTBeHHbiM o6-

pa30M MO)I(eT 06bHCHHTb H3JIOM B napaMeT

pe HaKJIOHa B ynpyrOM pp -pacceHHHH, 

Ha6JIIO,IJ;aBUIHiCH He,IJ;aBHO B H3BeCTHOM 3KC

nepHMeHTe B U:E PHe. 

Hccne.IJ;oBaHa HeJIHHeiHaH peaJIH3a:u;HH 

adJHHHOi rpyiiiibi 'GL~) C JIHHeapH3a:u;Hei 

Ha rpynne JlopeH:u;a. C HCIIOJib30BaHHeM 

3JIJIHIITHt.J:6CKHX KOOp.IJ;HHa T Ha cdJepe Bbi

Be,IJ;eHbi HOBbie dJopMyJibi .IJ;JIH MaCC a.D;pOHOB 

B paMKaX HapyrneHHOi YHHTapHOi CHMMeT

pHH. 

83aHMO,ZJ;eHCTBHe 

3JieMenTapHbiX qacmQ 

llpO.D;OJI)I(aJIOCb H3yt.J:eHHe CTaTHt.J:eCKHX 

MO,IJ;eJiei. libiJia ,IJ;aHa .IJ;HHaMHt.J:eCKaH HHTep

npeTa:UHH ypaBHeHHi B dJa30BbiX IlpOCTpaH

CTBaX, KOTOpaH II03BOJIHJia C ycneXOM IIpH

MeHHTb MaTeMaTHt.J:eCKHe MeTO.IJ;bi .IJ;HHaMH

t.J:eCKHX CHCTeM. ~OKa3aHO cy~eCTBOBaHHe 

perneHHH c 6opHOBCKHM qneHoM npH npoH3-

BOJibHbiX 3Hat.J:eHHHX KOHCTaHT CBH3H. 

llonyt.J:HJIH .IJ;aJibHeirnee pa3BHTHe Hccne

.IJ;OBaHHH IIO aBTOMO.IJ;eJibHOMy IIOBe.IJ;eHHIO 

npo:u;eccoB B3aHMO.IJ;eicTBHH qacTHU npH 

BbiCOKHX 3HeprHHX. H3yt.J:eHbi cBoicTBa npH

t.J:HHHOCTH H aBTOMO.IJ;eJibHhle aCHMIITOTHKH 

HHBapHaHTHbiX dJopMdJaKTOpOB BHpTyaJibHO

ro KOMIITOH- 3dJdJeKTa Ha 6a3 e o6~HX IIpHH- . 

UHIIOB KBaHTOBOi TeOpHH IIOJIH. lloKa3aHO, 

t.J:TO Ha OCHOBe IIpHHUHIIa aBTOMO.IJ;eJibHOCTH 

.IJ;JIH CHJibHbiX B3aHMO.IJ;eiCTBHi B COt.J:eTaHHH 

C o6o6~eHHbiM aHaJIH30M pa3MepHOCTei 



-

B anpeAe 1972 zooa 06-,eouHeHHblil uHc
mumym opzaHu3oeaA e AAywme MeJtCoy~ta
poOHYIO WKOAY no cmpyKmype JIOpa. B pa-
6ome UlKOAbl npUHJIAO y<tacmue 160 <teAo
eeK. JleK!lUU no aKmyaAbHbiM eonpocaM 
1fl€0p€111U'I€CKUX U 3KCnepUM€H111QAbHbiX 
UCCAeooeaHUU cmpyKmypbl JIOpa npo<tAU 
eeoy111ue y<teHble OH.JIH, CCCP, IIHP, 
HPE, JjEPHa, CmA, ,4aHuu, IOzocAaeuu. 
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TeopemuKu ,!.1y6Hbl aKmueHo compyoHu~a10m 
CO C80UMU KOAA€2QMU 8 Hay~HbiX 1.1€HT!Ipax 
CoeemcKozo Co103a. Ha CHU.MKe: cmapwuil 
Hay~Hblil compyoHUK JITtP P.H.t/Jaycmoe 6e
ceoyem c meopemuKa.Mu TawKeHmcKozo zocy
oap cmeeHHozo YHUeepCUTfi€TfiQ. 

CmyoeHmbl u npenooaeameAu A3ep6ailoxaH
cKoz o zocyoapcmeeHHozo yHueepcumema 
npuH.RAU y~acmue e ceMUHape no KeaHmoeoil 
meopuu noA.R, Komopblil npoeeA 3oecb cmap
wuil Hay~Hblil compyoHUK JITtP OH.JIH ooKmop 
(Ju3u Ko- MameMamu.~ecKux HayK B.r.Kaobl
weecKuil. 
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C )J,BYMH He 3aBHCHMLIMH e)J,HHHU:aMH )J,JIHHLI 

- B npO)J,OJILHOM H nonepeqHOM HanpaBJie

HHHX no OTHOllieHHIO K OCH CTOJIKHOBeHHH -

MOryT 6LITL norryqeHhl OCHOBHhle pe3yJIL

TaTLI no)J.XO)J,OB JIHra, <I>eiiHMaHa H Mrorrrrepa 

K HHKJII03HBHLIM peaKU:HHM. 

B coTpy)J.HHqecTBe c Jia6opaTopHeil B LI 

'IHCJIHTeJILHOH TeXHHKH H aBTOMaTH3aU:HH 

H Jla6opa ropHeil H)J,epHwx npo6rreM 6Lma 

npoBe)J,eHa nOJIHaH o6pa60TKa MHpOBLIX 3KC

nepHMeHTaJILHLIX )J,aHHhlX no ynpyrOMY 1T n -
pacceHHHIO H rrn -nepe3apH)J,Ke npH BLic o 

KHX 3HeprHHx/10 T36/C::: PL :::45 T36/ c/ 
Ha OCHOBe KBa3HnOTeHU:HaJILHOrO MeTO)J,a 

B KBaHTOBOH TeOpHH nOJIH. 

B COTpy)J,HHqeCTBe C Jla6opaTOpHeH B LI

COKHX 3HeprHH 6LIJIO BLIITOJIHeHO OnHCaHH e 

HOBhiX 3KCnepHMeHTaJihHbiX )J,aHHhiX 0 3apH 

)J,OBhiX J1acnpe)J,eJieHHHX tiaCTHU: B peaKU:HH X 

rr-p, rr-n npH l'L -40 T3e/c, norry 

qeHHLIX Ha cepnyxoBCKOM ycKopHTerre c n o 

MOIUhiO 2- MeTpOBOH ny3LIPLKOBOH nponaHO 

soil KaMepLI. 

Ha npHMepe ypaBHeHHH KBa3HnoTe H 

U:HaJILHoro THna 6LIJIO noKa3aHO, 'ITO B crry 

qae HeCHHryrrHpHOrO B3aHMO)J,eHCTBHJI npH -

6JIH)I(eHHe npHMOJIHHeHHhlX nyTeH )J,aeT TO 'I 

HLIH pe3yJILTaT )J,JIJI aMnJIHTY)J.hi pacceJIHliH 

B 06Jia CTH MaJihiX nepe)J,a'I HMnyJihCa H B LI 

COKHX 3HeprHH. 

11pO)J,0JI)I(aJIHCh HCCJie)J,OBaHHH no KBaH 

T OBOH TeOpHH noJIH B 06JiaCTH BhlCOKliX 

3HeprHH Ha OCHOBe nOJIHOrO CyMMHPOBaHliH 

acHMnTOTHK )J,HarpaMM. BLIHCHeHo, q T o 

npe)J,nOJIO)I(eHHH, nOJIO)I(eHHbie B OCHOB Y 

CYMMHpOBaHHH /B qacTHOCTH , KOHeqHOC T h 

peHOPMHpOBKH 3apH)J,aj, HBJIHIOTCH npHMh i 

MH CJie)J,CTBHJIMH rHnoTe3hl MaClliTa6Hor o 

/O)J,HOpO)J,HOro/ noBe)J,eHHH rpHHOBCKH X 

cPYHKU:HH Ha MaJihiX paCCTOHHHHX. 11Jyqe H 

pH)J, 3KCnepHMeHTaJILHhlX CJie)J,CTBHH. 

PaccMoTpeHLI BonpocLI norryqeHH H 

H npoBepKH peJIHTJJBHCTCKHX npaBHJI CYMM 

)J,JIH ceqeHHH B3aH MO)J,eHCTBHH cPOTOHOB C 

rrenTOHaMH. 

• 

CcbopMyrrHpoaaH HOBLIH arrropHTM npo

BepKH cPaKTOpH3yeMOCTH )J,ByxqacTHqHLIX 

pacnpe)J,eJieHHH B HHKJII03HBHhiX a)J,pOHHhiX 

peaKU:HHX. 

CoaMeCTHO c cPH3HKaMH Jia6opaTopHH 

BLICOKHX 3HeprHH paCCMOTpeHO BJIHHHHe 

cPepMHeBCKOrO )J,BH)I(eHHH HYKJIOHOB B H)J,pax 

Ha ceqeHHe KYMYJIHTHBHoro o6pa3oaaHHH 

nHOHOB npH CTOJIKHOBeHHJIX peJI.JITHBHCTCKHX 

)J,eHTpOHOB C H)J,paMH H noKa3aHO, qTo MO

)J,eJIL HMnyJihCHOrO npH6JIH)I(eHHH He MO)I(eT 

06'LHCHHTb 3KCnepHMeHTaJILHLie )J,aHHhie, 

norryqeHHLie B JIB3. 

Y CTaHOBJieHO, qTo CBOHCTBO )J,yaJILHOC

TH aMnJIHTy)J,hl pacceHHHH HBJIJieTCJI CJie)J,

CTBHeM onpe)J,erreHHOH S L ( 2 , R ) - CHM

MeTpHH 3TOH )l(e aMnJIHTY)J,LI. Haii:)J,eHo npe)J,

cTaarreHHe rpynnLI S L (2, R) a npocTpaH

CTBe KorepeHTHhiX COCTOHHHH nHTHMepHOrO 

OCU:HJIJI.JITOpa. ,lJ;oKa3aHO, qTo )J,yaJihHLie 

npeo6pa3oBaHHJI npHHa)J,Jie)l(aT 3TOMY npe)J,

cTaarreHHIO. 11ocTpoeHa Tpexpe)J,)I(HOHHaH 

BeplliHHa C HCnOJIL30BaHHeM MeTO)J,a cPaK

TOpH3aU:HH )J,yaJihHLIX aMnJIHTY)J, C nOMOIUhiO 

KOHeqHoro qHCJia OCU:HJIJI.JITOpOB. 

Ha OCHOBe TpexMepHOH cPOPMYJIHpOBKH 

peJIHTHBHCTCKOH 3a)J,a'IH Tpex TeJI noKa3aHO 

cyiUeCTBOBaHHe rroKaJILHoro napHoroKaa-

3HnoTeHu:Harra, coana)J,aiOIUero c )J,Byxqac

TH',IHLIM JIOKaJihHLIM KBa3HnOTeHIJ;HaJIOM. 

PaccMoTpeH pH)J, pe)J,KHX pacna)J,oB. 3TH 

HCCJie)J,OBaHHH BLIITOJIHeHhl B CBH3H C HOBLI

MH B03MO)I(HOCTHMH, OTKpLIBaiOIUHMHCH Ha 

CHJihHOTOqHLIX ycKopHTeJIHX. HaH6orre e HH

TepecHLIM npe)J,CTaBJI.JieTcH npou:ecc rr + ... 
+ 

-> e J/ Y • ll3MepeHHe c;neKTpOB n03HTpo-

HOB /cPOTOHOB/ ll03BOJIHT OCyiUeCTBHTh pH)J, 

HOBhiX npOBepOK COBpeMeHHOH TeOpHH CJia-

6b1X B3aHMO)J,eHCTBHH. 

CoaMeCTHO c 3KcnepHMeHTaTopaMH Jia-

6opaTopHH H)J,epHLIX npo6JieM BhiiTOJIHeH 

aHaJIH3 )J,aHHhiX rrry6oKoHeynpyroro pac

ce.JIHHH. YcTaHOBJieHLI rpaHHU:LI cnpaae)J,rrH-



BOCTH MaCWTa6HOH HHBapHaHTHOCTH. llony

'feHa HHI!lopMa~HJI o CTPYKTYPHLIX IPYHKUHJIX. 

PaccMoTpeHo B3aHMo~eiicTBHe caeTa 

CO CBeTOM, no~~06HO H3yqeHhl peaKUHH: 

yy ... yy , "" , K K , uccne~oaaHLI ycnoBHJI 

H3BneqeHHJI ~aHHLIX o6 JTHX npoueccax H3 

peaKUHH ee ... eeyy. eerrrr, eeKK.Pe3ynLTa

TLI JTHX pa60T MOryT 6LIT:b cpaBHeHLI C JKC -. 

nepuMeHTanLHhlMH ~aHHhlMH. MeTo~oM 

~HcnepCHOHHLIX COOTHOWeHHH npoBe~eH 

aHanH3 BCex cy~eCTBYIO~HX MHPOBLIX ~aH

HhlX no KTT-pacceJIHHIO. TeopeTHqecKHe 

pe 3ynLTa TLI xopowo no~Taep)K~aiOTCJI JKC

nepHMeHTanLHLIMH ~aHHLIMH. MeTo~m4 

~HCnepCHOHHLIX COOTHOWeHHH H3yqeH TaK)Ke 

npouecc pacceJIHHJI rr+ 4He ... rr+ 4He. 
llpoae~eHo cpaBHeHHe paccqHTaHHoii pe

anLHOH qacTH aMnnHTY~LI pacceJIHHJI Bne

pe~ C JKCnepHMeHTMLHO nonyqeHHhlMH Be

nuquHaMH. 

C uenLIO uccne~oaaHHJI coapeMeHHhlX 

MO~eneii nenTOH-a~pOHHhlX B3aHMO~eHCT

BHH npu BhlCOKHX JHeprHJIX 6LmH paccMoT

peHLrnpoueccLI vp.(Vp.)+N ... p.-(p.+) + 

-t- - + - + -
+ a~pOHhl, fr + e ... y + v + e-+ e ... e-+e + 

+ a~pOHhl, N + N (rr) ... p. + p.- + a~pOHhl 
u N + N (") ... W ± + a~poHLI. 

llpe~no)KeHa npocTaJI napTOHHaJI MO

~enL ~n11 onucaHHJI pacceJIHHJI anepe~ aup

TyanLHoro l!lOTOHa Ha BHpTyanLHOM l!lOTOHe 

npH 6onLWHX 3HaqeHHJIX MaCC BHpTyanLHhlX 

l!loTOHOB H CHCTeMLI a~pOHOB. Ha OCHOBe 

CBOHCTBa H30CnHHOBOH H YHHTapHOH CHM

MeTpHH BLIBe~eH p11~ HepaaeHcTB ~n11 ceqe

HHH po*~eHHJI nenTOHHLIX nap a a~poH-a~

poHHhlX CTOnKHOBeHHJIX. 

BLiqucneHLI JHeprHH CBJI3H Me3oMone

Kyn BO~Opo~a ppp., ddjJ., ttp.,pdp., ptp.,dtfl 
BO BCeX H3BeCTHhlX COCTOJIHHJIX. 06HapyJKe

HO HOBOe COCTOJIHHe B CHCTeMe ddp.. fipH 

JTOM COBMeCTHO C Jla6opaTOpHeH BhlqHcnH

TenLHOH TeXHHKH H aBTOMaTH3a~HH pa3pa-

6oTaH HOBhlH J4l4leKTHBHLIH MeTO~ peweHHJI 

3a~aq Ha co6CTBeHHhle 3HaqeHHJI. 
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flAepHWI npo6JieMa 
MHOrHX TeJI 

llpe~no*eH npu6nH)KeHHLIH Me To~ pac

cMoTpeHHJI caMocornacoaaHHoro non11 11~pa 

H er KOne6aHHH, He npHBO~JI~HH K Hapy

WeHHIO 3aKOHOB COXpaH6HHJI yrnOBOrO MO

MeHTa H qucna qacTHU. Pa3BHTa Mo~enL, 

yqHT IBaiO~aJI aHrapMOHHqecKHe Jl!ll!leKTLI 
+ 

npH o nHCaHHH napH:biX BH6paUHOHHLIX 0 -

COCTOJIHHH B aTOMHLIX Jl~pax. lloKa3aHO, 

qTO O~HOBpeMeHHLIH yqeT napH:biX CHn H no

TeH~Hana CHMMeTpHH ~aeT xopowee onuca

HHe 3aBHCHMOCTH JHeprHH JTHX COCTOJIHHH 

oT H3ocnuHa. 3aaepweHLI pa6oTLI no po

TOHHOH TeOpHH Bpa~eHHJI. fipoBe~eHLI HC

cne~oBaHHJI BnHJIHHJI CnHHa B HeqeTHLIX 

11~pax Ha 3anonHeHHe KBa3uqacTHqHLIX 

ypOBHeH. 

Pa3pa6oTaH MeTo~ aLiqucneHHJI KoH

CTaHT LI cnapHBa TenLHLIX B3aHMO~eHC'TBHH 

B aTOMHLIX Jl~pax, HCXO~JI H3 ycnOBHJI co

xpaHe HHJI o6'LeMa. 

CTPYKTypa 
CJIO:lKHbiX S,[(ep 

B paMKax nonyMHKpocKonuqecKoro 

no~xo~a npo~on*anHCL uccne~oaaHHJI 

HH3KOne)Ka~HX COCTOJIHHH ~el!lopMHPOBaH

HLIX Jl~ep. J.f3yqeHO BnHJIHHe H3MeHeHHJI 

paBHOBeCHOH ~el!lopMaUHH B036y)K~eHHLIX 

COCTOJIHHH Jl~pa no cpaBHeHHIO C OCHOBHLIM 

Ha JHe prHH H CTPYKTYPY B036Y*~eHHLIX co

CTOJIHHii. YcTaHoaneHo, qTo ~n11 p11~a co

CTOHHHH CHnLHO ~el!lopMHpOBaHHLIX Jl~ep 

H ~n11 MHOrHX COCTOJIHHH Jl~ep nepeXO~HLIX 

o6nacTeii JTOT Jl!ll!leKT JIBnJieTCJI cy~ecT

BeHHLI M. BLiqucneHLI HH3i<one*a~He Hepo

TauuoHHLie COCTOJIHHJI HeCKOnLKHX TpaHc

KIOpH e BLIX JneMeHTOB. 

J.f3yqeHLI 34l4leKTLI aHrapMOHHqHOCTH B 

qeTHLI X cl!lepuqecKHX 11~pax. 3aaepweHLI 

pacqeTLI BnHJIHHJI aHrapMOHHqeCKHX no

npaBOK Ha CBOHCTBa HH)KaHWHX 2+ - H 
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3-: ·cocTO.IIHHH B H30Tonax Sn 
flpo,nOJI)f(aJIHCb HCCJie,nosaHHH 

H Te 0 

B 3 aHMO-

,neHCTBHJI KBa3H'IaCTHU C $OHOHaMH a· YeT· 

HbiX llOJiyMarH'IeCKHX H,npax H3 0 6 JiaCTH 

90 < A <150: pacc'IHTbiBaJIHCb 3 H eprHH 

H CTPYKTypa 4+ - H s- -coCTOHHHH, sepo

JITHOCTH 3JieKTpOMarHHTHhlX nepexo,nos; 

HaYaTo Hccne.nosaHHe ~-pacna.na H a 3TH 

COCTOJIHH.II o 

flpe,nJIO)f(eH HOBbiH no,nxo,n K H3y'leHHIO 

CTPYKTypw swcoKOB036y)f(.neHHhlX c o cTo.II

HHHo TipoaHaJIH3HposaHhl seJIH'IHHhl M ano-

KBa3H'IaCTH'IHbiX KOMnOHeHT 

pe3oHaHcoso Hccne.nosaHw 

HeHTpOHHbiX 

KOppeJIHUHH 

HeHTpOHHbiX, pa,nHaUHOHHbiX H a - umpHH 

s HeifTpOHHbiX pe3oHaHcaxo PaccMoTpeH 

BOnpOC 0 MHOrOKBa3H'IaCTH'IHhlX K OMno

HeHTaX BOJIHOBbiX <bYHKUHH HeHTpOHHbi X pe-

30HaHCOB o floJiy 'leHO Bhlpa)f(eHHe ,nJIH Mar

HHTHOrO MOMeHTa BbiCOKOB036y)f(,ne HHOrO 

COCTOHHHJI aTOMHOrO .11,npa H noKa3aH O , 'ITO 

MarHHTHbie MOMeHTbl HeHTpOHHbiX pe 3 0 HaH

COB no nop.ll,nKy BeJIH'IHHhl ,nOJI)f(Hhl 6hlTh 

paBHbl MOMeHTaM B O,nHO'IaCTH'IHhiX CO C TOH

HH.IIXo 3TH HCCJie,nosaHHJI npOBO,nHJIHCh 

B KOHTaKTe C COTpy,nHHKaMH fla6opa T OpHH 

HeHTPOHHOH $H3HKHo Pa3BHTa Mo.nen & .nnH 

OnHCaHHH CTpyKTyphl BhiCOKOB036y)f(,ne HHhiX 

COCTOJIHHH, OCHOBaHHaJI Ha y'leTe B3 a HMO

,neHCTBHJI KBa3HYaCTHU c <boHoHaMHo Pac

C'IHTaHHa.ll nJIOTHOCTh COCTOJIHHH .ne$o pMH

poBaHHhiX .11,nep B6JIH3H 3HeprHH CBJI3H HeHT

pOHOB y,nosJieTBOpHTeJihHO COrJiac y eTCH 

C 3KCnepHMeHTaJibHbiMH ,naHHhiMH o 

Tipo.non)f(aJiac& pa3pa6oTKa Hea.nHa6a

TH'IeCKOH MO,neJIH spamaTeJibHOrO ,nBH)f(eHHH 

s HeYeTHhiX a TOMHhiX .11,npax 0 Hccne.no saH&I 

cneKTpbl H 3JieKTpOMarHHTHbie MOMeHThl 

so spama TeJibHhiX nonocax 0 B&monHeH _pH.n 

pac'leTOB ,nJIJI 3KCnepHMeHTaJibHhlX p a60T 

s fla6opa TOPHH .11,nepHhiX npo6neM O M JIM 

H U.HJIH /PocceH.nop<b, r .IlP I 0 Tipose .neHO 

H3y'leHHe ,nHHaMHKH spama TeJibHOrO ,nBH

)f(eHH.II s MeTo~e reHepaTopos Koop.nn HaTo 

8 paMKaX MHKpOCKOnH'IeCKoro no.nxo.na 

• 

HCCJTe,nosaHbl $opM$aKTOpbl ,nJIJI B036y)f(,ne

HHH 0+ - COCTOJIHHH ,ne$opMHpOBaHHhiX 

.11.nep s peaKIIHHX nepe.na'IH .nsyx HYKJIOHOBo 

8 6030HHOM npH6JIH)f(eHHH pa3BHT Me

TO.n BOCCTaHOBJieHHJI poTaUHOHHOH HHBapH

aHTHOCTH npOH3BOJihHhlX raMHJihTOHHaHOB 

.nnH onHcaHHH Hec<bepHYecKHX .11.nepo Y eTa

HOBJieHa CBJI3h Me)f(,ny MOMeHTOM HHepUHH 
v 1 + 6 v CHCTeMbl H CBOHCTBaMH - B03 y)f(,neHHH 

B HeH o 

Pa3pa6oTaHa Mo.nen& .nn.11 TOYHoro pac

'leTa a6COJIIOTHhiX sepO.IITHOCTeH aJI&$a

pacna,na, KOTOpa.ll HMeeT p.11,n npeHMYll.leCTB 

no CpasHeHHIO C 06bi'IHO HCnOJih3yeMbiM 

R - Ma TPH'IHhiM no.nxo.noM. 

TeopH.H 
.HAepHbiX pe~H 

Tipo,nOJI)f(aJIHCh HCCJie,nosaHHJI HOShi X 

MeTo.nos s TeopHH pacce.IIHH.II,H nposo.nH

JIHCh pac'leThl p.11,na peaKUHH 3JieMeHTapHbiX 

'laCTHU H .11,nep C .ll,npaMHo Pa3BHT HOBhiH 

no,nxo.n K TeOpHH BhlCOK03HepreTH'IeCKOr~ 

pacceHHH.II, n03BOJIJIIOll.IHH BhiHTH 3a paMKH 

3HKOHaJibHOrO npH6JIH)f(eHHJI, noJiy'leHhl 

peJIJITHBHCTCKHe $a30Bbie ypasHeHHJI Teo

pHH KBa3HnOTeHUHaJibHOrO paCCe.IIHH.IIo 

TioKa3aHO, 'ITO aCHMMeTpH.II HeHTpOHOB 

OT 3axsa Ta nOJI.IIpH3 OBaHHhiX MIOOHOB Jl,n

paMH onpe.nen.lleTc.ll .nsyM.II <baKTopaMH: pe

JIJITHBHCTCKHMH 3$$eKTaMH MIOOH"HYKJIOH· 

HOro B3aHMO,neHCTBHJI H B3aHMO,neHCTBHH 

BhiJieTeBIIIero HeHTpoHa C .ll,npOM"OCTaTKOMo 

06Hapy)f(eHO 60JihiiiOe KOH$HrypaUHOHHOe 

pacmenneHHe rHraHTCKoro pe3oHaHca npH 

norJIOll.leHHH MIOOHOB .ll,npaMH (2S - 1 d) -
060JIO'IKHo 

8hiiTOJIHeH 60JibiiiOH 06'beM pacyeTOB no 

KaCKa.nHOH TeOpHH B3aHMO,neHCTBHH BhlCO

K03HepreTH'IeCKHX 'laCTHU C .ll,npaMH ,nJIJI 

3KcnepHMeHTOB s Cepnyxose 0 TeopH.II 

o6o6meHa Ha cnyyaif HeynpyrHx s3aHMO

.neHCTBHH BhiCOK03HepreTH'IeCKHX .11,nepo 



• 

YcnernHo npo~onmanHCb Hccne~oBaHHH 

npHMbiX peaKUHH CO cnomHhiMH H~paMH, 

B MeXaHH3Me KOTOpbiX BamHyiO pOnb Hrpa

IOT KaHanbi B036ym~eHHH HH3KOnemaJUHX 

KonneKTHBHhlX ypOBHeH H KaHan pa3Bana 

O~Horo H3 y'laCTBYIOIUHX B peaKUHH H~ep. 

IlpoBe~eH aHanHJ ~aHHbiX ynpyroro pacceH

HHH 3neKTpOHOB Ha nerKHX H~pax H 06Ha

pymeHbi HOBbie JaKOHOMepHOCTH B pacnpe

~eneHHH HX JapH~OBOH nnoTHOCTH. Bhlnon

HeHbi pactieTbi cPOPMcPaKTOpOB B peaKUHH 

CpbiBa Ha c<lJepH'IeCKHX H ~e<lJopMHpOBaH
HbiX H~pax C ytieTOM CBH3H KaHanOB. 

HanHCaHa MOHOrpa<lJHH "MeTO~bl CHnh

HOH CBH3H KaHanOB B KBaHTOBOH TeOpHH 

pacceHHHH". BbiHCHeHa npHHUHnHanbHaH 

B03MOmHOCTb nonytieHHH CTpOrHX BapHa

UHOHHbiX rpaHHU ~nH napaMeTpOB pacceHHHH 

B cnyqae, KOr~a npH6nHmeHHO Bbi'IHCnHIOTCH 

6a3HCHbie cPYHKUHH, C llOMOIUbiO KOTOpbiX 

CTpOHTCH npo6Hbie BOnHOBbie cPYHKUHH. 

H~epHbie CHJibi 
H TeopHH ~erKHX H~ep 

Ilpo~onmanHCb Hccne~oBaHHH MeJOHHOH 

TeOpHH H~epHbiX CHn. 3aBeprneHO H3y'leHHe 

CTPYKTYPhl cocTOHHHH rHraHTCKoro peJo

HaHca B H~pax c A =14. Ha ocHoBe 

ypaBHeHHH <I>a~~eeBa npoBe~eHbi pact~eThi 

KBapTeTHOH ~nHHhl HeHTpoH-~eHTpOHHOro 

pacceHHHH H <lJopM<lJaKTopa TPHTHH. YcTa

HOBneHo, 'ITO npH onpe~eneHHOH BenH'IHHe 

OTTanKHBaiOIUeH cep~UeBHHbi B CHHrneTHOM 

HyKnOH- HyKnOHHOM llOTeHUHane B <lJopM

<PaKTope noHBnHeTCH BTopoH: MHHHMyM. 3To 

~aeT ~ononHHTenbHYIO B03MOmHOCTb HCCne

~OBaHHH B 3KCnepHMeHTaX C TpeXHyKnOH

HbiMH CHCTeMaMH ~eHCTBHH H~epHbiX CHn 

Ha ManbiX paCCTOHHHHX. 
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Bonpocbl 
TeopHH TBep~oro Te~a 

H KOH~eHCHpOBaHHbiX cpe~ 

Ha ocHoBe paJpa6oTaHHOH paHee Teo

p HH . aHrapMOHH'IeCKHX KpHCTannOB HCCne

~OBaHbi MarHHTHbie B036ym~eHHH B aHrap

MOHH'IeCKOM <lJeppoMarHeTHKe, ynpyrHe 

CB OHCTBa H ycTOH'IHBOCTb CHnbHO aHrap

MOHH'IeCKHX KpHCTannoB. H3y'leHO KOM6H

Ha UHOHHOe pacceHHHe CBeTa B TBep~OM 

opToBo~opo~e. 

Ilpo~onmanHcb Hccne~oBaHHH 3neKT

p o HHoro ClleKTpa HeynopH~O'IeHHbiX CHC

T e M I ~oKaJaHo cyiUeCTBOBaHHe nceB~o
JUe nH B 3TOM cneKTpe/ H CHCTeM C Hec<lJe

p H 'IeCKHMH noTeHuHanaMH. 

PaccMoTpeHo MarHHTO-BH6pauHOHHOe 

p a cceHHHe HeHTpOHOB B MeTanna~ H CllHH

cPOHOHHOe B3aHMO~eHCTBHe B <lJeppoMarHe

T HKe. IlpoBe~eHo caMocornacoBaHHoe pac

u e nneHHe cPYHKUHH rpHHa B MO~enH reu3eH-

6 e pra. Ilonyt~eHbi HOBbie cBe~eHHH o ponH 

B3aHMO~eHCTBHH Mem~y KBa3HCB060~HbiMH 

H noKanHJOBaHHbiMH 3neKTpOHaMH B nepe

xo~HbiX MeTannax H HX coe~HHeHHHX. MeTo~ 

a CHMllTOTH'IeCKH TO'IHOrO HCCne~OBaHHH 

MO~enbHbiX CHCTeM, npe~nomeHHbiH 

H .H.Iioroni060BbiM, npHMeHeH K <lJeppo

M a rHHTHbiM CHCTeMaM. 

PH~ Hccne~oBaHHH npoBe~eH no TeMa

T HKe HaytiHbiX pa60T B Jia6opaTOpHH HeHT-

p OHHOji cPH3HKH: Bhl'IHCneH MarHHTHbiH 

<lJo pM<lJaKTop B cnnaBax Ni - Fe , onpe

~eneHbl cetieHHH Heynpyroro pacceHHHH 

H e HTpOHOB Ha Mg Zn 2 , HJytieHbi penaKca

UH OHHbie 3cPcPeKTbi B reMa THTe llpH CHnbHbiX 

H M nynhCHbiX MarHHTHbiX llOnHX, a TaKme 

H HTep<lJepeHUHH O~HO- H MHOrOcPOHOHHOrO 

p a cceHHHH B KpHCTannax. 
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Jia6opaTopHH 
BbiCOKHX 

(.) 

3HeprHH 

"' -

B na6opa TOpHH BblfiOJIH.!IJIHCb HCCJie,IJ.o

BaHH.!I . B o6JiaCTH $HJHKH JJieMeHTapHbiX 

~aCTHU, B 06JiaCTH peJI.!ITHBHCTCKOH .!I,II.ep

HOH $HJHKH, BeJIHCb paJpa60TKH HOBbiX 

npH60pOB ,II.JI.!I $HJH~eCKHX JKCnepHMeHTOB, 

npOH3BO,II.HJIOCb COBepWeHCTBOBaHHe H co

J,IJ.aHHe MeTO.IJ.HKH npose.neHH.!I JKcnepnMeu

TOB, yny~weuue napaMeTpos H Mo.nepHHJa

UH.!I OCHOBHOH yCKOpHTeJibHOH 6aJbl na6opa

TOpHH - CHHXpo$aJOTpOHa. Cy~eCTBeHHa.!l 

~aCTb yCHJIHH KOJIJieKTHBa na6opaTOpHH 

npHXO,II.HJiaCb Ha peaJIHJaUHffi cepnyXOBCKOH 

nporpaMMbi uay~HbiX pa6oT. 

60JibWa.!l ~aCTb HCCJie,IJ.OBaHHH npOBO,IJ.H

JiaCb C llOMO~bffi Jla6opa TOpHH Bbi~HCJIH

TeJibHOH TeXHHKH H aBTOMaTHJaUHH H Ha 

OCHOBe WHpOKOrO Me>K,IJ.yHapO,II.HOrO COTPY.Il.

HH~eCTBa C Jia6opaTOpH.!IMH H HHCTHTyTaMH 

cTpau-y~acTHHU OIUIH. 

HayqHo

HCCRe~oBaTeRbCKHe 

pa6oTbi 

flOB9A9HHe 

aMn~HTYA paCCeHHHH 

B 3aBHCHMOCTH 

OT 3HeprHH B3aHMOAeiiCTBYJO~X tJaCTHQ 

0 3aeepweH aHa.IIU3 pe3y.llbmamoe no 
U3y~eHwo ynpyzozo pp-, pd- u . pn -

pacceJlHUil ua MaJihie yrJibi a HHTepsane 

JHeprHH 10-70 T3e. B peJyJibTaTe ycTa

uosneuo, ~To npu onucauuu napaMeTpa ua

Knoua bPP <l>opMynoH· bPJSJ.=bo +2 b 1 fn(S(S 0 ) 

H3 JKCnepHMeHTaJibHbiX ,IJ.aHHbiX CJie,IJ.yeT: 

bo = 17,32±0,251 I T3e/ cl - 2 

H 

b 1 = 10,41±0,061 I T3e / cl - 2 

2 
T3e IJ.necb S -Ksa.npaT 



noJIHOH 3HeprHH a c.u.M./. IIapaMEnp 

b1 JIBJIJieTCJI "3<l><i>eKTHBHhiM" HaKJIOHOM ,na 

IOIUHX BKJia,n B aMnJIHTy,ny ,D;aHHOH peaKUHH 

TpaeKTOpHH nOJIIOCOB. 0CHOBHOH BKJia,n B 3TY 

BeJIH'IHHY BHOCHT HaKJIOH TpaeKTOpHH noJIIO· 

ca IloMepaHqyxa a;. IlpHMaH,npoae.n;eHHaH 

qepe3 3KcnepH~eHTaJihHhle TO'IKH no <l>op 

MyJie .D;JIJI b PP ( S) , npHae.n;eHa Ha pHc. I . 
Ha pHc. 2 noKaJaHa 3HepreTH'IecKaH 

3aBHCHMOCTb napaMeTpa HaKJIOHa ynpyror o 

LAB. MOMENTUM (GeV/C) 
10 30 100 300 1000 3000 

15~~~--~----~--~r---~~--~~ 

... 13 

~11 
Gl 
..!!.. 

Q. 
a.g 
~ 

7 

! -mr.n~t~~~t 

5
1o zo 40 60 100 

• • G.WIIELLINI ET AL (197Z) 
• - U. A MAUll I!T AL (197i) 
• -Ou~ liATA 
o- USA-USSR (BATAVIA i97Z) 

300 500 1000 3000 
S(Gev)2 

1. IlapaMemp HaiUIOHa ynpyzozo P P- pac-
ceJIHUJI npu I tl ~ 0,1 /F3ej 2 . 

43 rr--------~fT0 ______ ~ ____ ,70~_E_n_M_~_3_B-,) 

'l' lSYST. !RROR i T 
.:,.IMI 

:. 
CD 

fO zo 40 ao 100 zoo 

2. IlapaMemp HaK/IOHa ynpyzozo p d- pa c 
ceJIHUJI npu 0,02 :S 1 tl :S 0,05 /F3e/ 2. 
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pd -pacceHHHH a HHTepaane 3HeprHH 

10-70 F3e. 3Ta JaBHCHMOCTh no,n;Taep)l(.na

eT BeJIH'IHHy HaKJIOHa TpaeKTOpHH IloMe

paH'IyKa, CJie,nyiOIUYJO H3 3KCnepHMeHTa no 

p p - pacceHHHIO. 

IlpH HCnOJib30BaHHH 3KCnepHMeHTaJib· 

HhiX ,D;aHHhiX 0 napaMeTpax HaKJIOHa H BeJIH· 

'IHHaX ,neHCTBHTeJibHOH 'laCTH aMfiJIHTY.D; 

ynpyroro pp-, pd- H pn -pacceHHHHpac

C'IHTaHbi Ce'leHHJI 3THX peaKUHH /pHC. 3, 

17 

15 

13 :}P-n 
.D 
E 
Qj 

10 11 

9 

7 

s~~~~~~~~~~~~~~~ 

2 4 6 10 20 40 100 300 1000 2000 

P{Gevfc) 

3. Ce~eHUJI ynpyzozo p p - u pn - pac
ceJIHUJI. CucmeMamu~ecKue owu6Ku: • -
3,5%, 1'1 - 15%, o - 6%. HaHeceHa 3Mnu.
pu~ecKaJI KpU6QJI euoauee(p)= a +a p -n 

0 1 , 

npoeeoeHHaJI ~epe3 yKa3aHHble mo~Ku u.ee ( p) • 
UQ ;:: 5,36:t0,29 M6apH; UJ = J6,J:t 

:t1,7 M6apH, n =0,545:t0,061. 
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4, 5/. C pOCTOM 3HeprHH Ce1.feHHJI ynpy r oro 

pp-, pd- H pn -pacceHHHH yMeH b iiJa

JOTCH, 1.fTO Bbi3BaHO pOCTOM napaMeTpa Ha

KJIOHa, a TaK>Ke yMeHbiiJeHHeM ,lleHC T BH

TeJli,HOH 1.faCTH aMnJIHTY.llbl pacceHHHH. 

Ha OCHOBe TeOpHH rnay6epa H3 3KCne

pHMeHTaJibHbiX .!J,aHHbiX 0 .IJ.H4J4JepeHUHa Jib

HbiX ce1.feHHHX ynpyroro pp-) pd-u p n· -
pacceJIHHH B HHTepaane 3Hepruii 10-26 T38 
Bbl1.fHCJieHa CyMMa I<Ba,llpa TOB 4JopM4Ja i<TO

poB .!J,JIJI S - H D - COCTOJIHHH ,lleHTpoua npH 

3Ha1.feHHHX I<Ba,llpaTa nepe.IJ.anuoro 1.fe Tbi

pexHMnynbca It/~ 0,2 /T:Je/
2

.113 1.fHc

Jia paCCMOTpeHHbiX BOJIHOBbiX lPYHI<UH ~ Ha

HJIY1.fiiJee cornacue c 3I<cnepnMeHTOM .IJ.aeT 

BOJIHOBaH ¢yHI<UHJI lipeccena H KepM aHa 

/puc. 6/. 

... 
Jo.3 

"'::::.. 
Q) 

10 

0.2 

0.1 

P-P 
• - K. J. JDU!Y ET AL.(fMS) 
• - II. M. ED!IIT!Itl fT Al.. .(tt7Z) 
• - KK. c ... -v er AI.. (tt7t) 
a - G. B ... llfLLI., IT AL.(t972) 
•- D. HAIIn!M IT AL . (I'll) 
• - T. 111111 IT AL. (till.) 
:)-OuR DATA (1172) 

o 1L.._...I..z--'--J4W...U ..... 1oL.._z ..... o......_.40..J...W..u.J1a~o 3oo1a~o 
P(Gev;c) 

4. OmHOUieHue U-efl atot OA.R pp-u pn-
83auMooeucmeuu. llpeocmaeAeHa :JM nupu-

'1€C KQJf KpU8QJf 8UOa 

paccttumaHHa.R OA.R 
8

0 = 0,157:!:.0,007, 
n = 0,602:!:.0,080. 

aee ( ) a -n -- p = +a 1 P , a o 
tot 

pp -e3auMooeucn eu.R: 
a 1= 0,360:!:.0,047, 

15~ 

13 

9 

7 

P-d 

t 
• - 6. 11-T fT AI. (11187) 
• - Z.ZLATAMOY IT AI.~) 
:}-DUll lATA 

5L.._---'--~~~-'-.LU-__ _L~~~~WL-
1 2 4 6 6 10 20 40 60 100 

P(Gev/c) 

5. CetteHue ynpyzozp pd - pacce.RHU.R. 

10 
,. ~ 
l<t) .. 

0 . 5 ~ 
I 
r 

't 0.1 

0050 0.03 0.06 0.10 

-THIS MTA 
1 - ·- BIIUII!L AND KUHAN 
a - - ·· HAMADA AND JaN .. StaM 
J .... MoA:A.VCSIIC. 
• ---· HUH8STON 

0.14 0.18 

2 
ltl (fas/c) 

6. CyMMa Keaopamoe ¢opMr/JaKmopoe oeum
poHa e S - u D- cocmo.RHU.RX: F ( t ) 

"2 z = S0 ( t/4) , s2 ( t I 4) • lloKa3aHbl me-
opemuttecKue 3HatteHU.R F (t) OA.R pa3Autt
HbiX 80AH08biX r/JyHKI.IUU OeilmpOHa: 1 -
oaHHble EpecceAa u KepMaHa, 2- XaMaObr
J(xoHcmoHa, 3 - MopaettuKa, 4 - XaM6cmo
Ha. 



Ha ocHoee CHUMKoe c Mempoeoii JICUOKoeooopocmoii KaMepbl npoooAJICa
emcJ! uccAeooeaHue Heynpyzux e3auMooeiicmeuii nuoHoe . Pa6oma ebl
noAHJ!emcJ! coeMeCmHO c UHcmumymaMU r ,4P, MHP, CPP, IJCCP. H3y
ttaemc.J! 3KcnepuMeHmaAbHblii MamepuaA, noAytteHHblii npu o6AytteHuu 
KQM€pbl peAJ!mUeUCmCKUMU OeiimpOHQMU. 



C nOMO!Jlb10 60/IbUJ020 UCKP06020 
cneKmpoMempa Ha /IUHUU c 3BMu3y
'laemcJt pezeHepai.IUJl ~eopomKoJtCuey

!JlUX KQOH06 00/120JICU6Y!JlUMU 6 MUUJe
HU - pezeHepamope. Ha ny'IKe 76 T3e 
cepnyxoecKozo ycKopume/IJt npoee
oeHbl U3MepeHUJl C mpeXMemp06biMU 
JICUOK06000POOHOU u JICUOKOoei1mepue
eoi1 MUUJ€HJlMU. 



CmpuMepHa.R l<aMepa CKM-200 ycmaHoe/leHa e ny~Ke MeO/IeHHozo ebz
eooa ~acmUI-1 U3 CUHXpot;fia3ompoHa JIB3. 



'e w 9'0 x e'o ~ wodawerxf vdawv>t lfvnqvmwnhdou 
~ -OOU lfD11009E:Dd lfD11111D11nQdOO>lX~9if 



0Cy1J1eC11lB/IeH MeO~ 
/leHHbiU BbiBOO nyt.tKa 
ycKopeHHbiX npomo
Hoe U3 KaMepbl CUH
xpO(/Ja3011lpOHa. 3rjj
r/JeK11lUBHOC11lb BbiBOOa 
npeeblwaem 90%. IIy
t.toK mpaHcnopmupyem
CJI 7< 3KcnepuMeH-
11lQ/IbHbiM YC111QH087<QM 
e U3Mepume/lbHOM na
BU/IbOHe C nOMOIJib10 
CUCTileMbl MQ2HU111HbiX 
/IUH3. 

Hcnbl11laHa ycmaHoeKa 
c zeAueebiM oemeK-

~ mopoM, npeoHa3Ha-
~ t.teHHaJI O/IJI 3Kcne

puMeHmoe Ha cuHxpo
rjja3ompoHe . 
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().HccAeooeaHUJI acuMnmomu~ecKozo no
eeoeHUJI aMnAUmyo paCC€JIHUJI HeumpaAb HbiX 
KQOHOB Ha JI,D;pax BO,D;OpO,D;a, ,D;eHTepUJI U ,D;py· 
rnx npoao,D;HTCJI na ycKopuTene 76 T:Je 
/H~B3, Cepnyxoa/ c noMouu.ro 6onLUJ ro 
UCKpOBOrO cneKTpoMeTpa Ha nUHUH C 3 B M 
li3CM ·3M. B COCTaB cneKTpOMeTpa BXO.I{JIT 
18 ,D;BYXKOOp,D;UHaTHbiX 6ec<IJunbMOBbiX UCK
pOBbiX KaMep, aHanU3UPYIOIUHH MarHUT, .ne • 
TeKTOp JneKTpOHOB U MIOOHOB U CUUHTUn· 
nJ~UUOHHbiH rO,D;OCKOll - TpHrrep. J.IJyqaeTCJI 
pereHepaUHJI KOpOTKO:>KUBYIUUX KaOHOB ,non· 
rO:>KHBYIUUMU KaOHaMU B MHUJeHU • pereHe • 
paTope. 

llpu nccne.no.aannu perenepauuu c no
MOIULJO TpexMeTpOBOH :>KH,ll;KOBO,D;OpO,D;HOH 
MUUJeHu nony'leHLI cne,D;yromne peJynLTaTLI 
,D;nH UHTepaana uMnynLcoa 14-42 T:Je / c. 
Hait,D;eno, 'ITO MO,D;ynL pa3HOCTH aMnnnTy,D; 
ynpyroro pacceJ~HUJI anepe,11; K 0 p u K0 p 

y6biBaeT C pOCTOM JHepruu KaOHOB, na,D;aJO · 
IUHX Ha MUIUeHb·perenepaTOp, npH6nH3U· 
TenLHO o6paTHO nponopunonanLHO Kop 10 
KBa,D;paTHOMY H3 JHepruu /puc. 7 I, a IJ!a3a 
JTOH pa3HOCTU OCTaeTCJI llOCTOJIHHOH U paa
HOH -131° ± 8 ° /puc. 8/. TaKUM o6pa3oM, 
napyrnenuit TeopeMLI lloMepanqyKa a o6nac
TU 10-50 T:Je/c He na6nro,D;aeTCJI. 

)lnJ~ onLITOB no perenepauuu na .neitTe
pun a na6opaTopuu 6Ltna uJroToanena yHu
KanLHaJ~ TpexMeTpoaaJ~ :>KH,D;KO,D;eiiTepueaaJ~ 

MHUJeHL. B xo,11;e JKcnepuMeHTa na MarHUT
Hbte neHTLI Janucana o6UJupnaJ~ un<IJopMauu" 
/oKono 2 MnH. co6LITUH/ .· OpranuJoaana ee 
o6pa6oTKa a cTpanax- yqacTnuuax: H P 6, 
BHP, r )lP, qccP. )lononnuTenLHo K rnaa
noit nporpaMMe uccne,D;oaannit perenepa·uuu 
Kaonoa a BHP o6pa6oTaHLI ,D;aHHLie 
o 100 TLIC. pacna,11;oa K 
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c uenLJO HJy· 

'leHHJI <IJopM<IJaKTOpa KaOHOB. 
llocne OKOH'IaHUJI U3MepeHHH C ,neitTe • 

pueM 6onbUJOH UCKPOBOH cneKTpOMeTp ne
peHOCUTCJI Ha HOBbiH KaHan HeHTpanbH IX 
qacTuu, coJ,D;aaaeMLIH H~B3, c uenLJO uJy· 
'leHHJI JneKTpOMarHUTHOrO <IJopM<IJaKTOpa 
KaOHOB B JKCnepuMeHTaX Ha H,D;pax. 
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7. 3Hepzemu~ecKaJI 3aeucuMocmb MOOYAJI 
pa3Hocmu aMnAumyo ynpyzozo pacceJIHUJI 
enepeo K o p u K. o p 

8. 3Hepzemu~ecKaJI 3aeucuMocmb rjJa3bl pa3-
Hocmu aMnAumyo ynpyzozo pacceJIHUJI ene-

o -peo K p u K o p . 

• UODY ct •I . 
o DARllUL~T ct •1. 
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0 B ucc/leoo6aHuu ynpyzozo pacceJt · 
HUJl nUOH06 HQ Ze/lUU IIpH HMIIYJihCaX 3,48 
H 6,13 T36/c 3aaepmeHao6pa6oTKa.n;aHHhiX 

,n;nH HHTepaarra MarrhiX rrepe,n;aq 0,007 -
-0,100 T36 2 . Pe3yJihTaThi H3MepeHHH 

,n;H<iJ<iJepeHuHarrhHhiX ceqeHHH yrrpyroro pac 

CeHHHH IIHOHOB Ha H.ZJ;pax reJIHH OKa3aJIHC h 

a y.n;oarreTBOPHTeJihHOM corrracHH. c Teope 

THqecKHMH pacqeTaMH, C.ZJ;eJiaHHhiMH Ha OC • 

HOBe rrray6epOBCKOH MO.ZJ;eJIH . 

0 Hcc/leoo6aHue ynpyzozo " p- pac 
ceRHUR Ha MaJibie yrJihl rrpH 3HeprHH 40 
H 50 T36 ae,n;eTCH Ha ycKopHTerre 76 T3 6 
a Ceprryxoae. C rroMOIUhiO MarHHTHoro 

HCKpOBOrO crreKTpOMeTpa Ha JIHHHH C 3B M 
3aperHCTpHpOBaHO OKOJIO 5 MJIH. 3aiiyCKOB 

ycTaHOBKH. 

Mexa.HH3M 

po)l{,n;eHHa H pacna,n;a qac~ H pe30Ha.HCOB . 

llOHCK HOB~X pe30Ha.HCOB 

0 B ::JKcnepuMeHmax no u3y'leHU10 77-p , 
TT-n-- u TT"""C- 63auMooeucm6uu npu uMnyll &· 
ce 40 T36/c .n;ayxMeTpoaaH rrporraHoaaH 

rry3hiphKOBaH KaMepa 6hma o6rryqeHa Ha 

ycKopHTerre 76 T36 /Ceprryxoa/ B rryqK e 

OTPHUaTeJihHhiX IIHOHOB. B 1972 ro,n;y Ha 

KaMepe rrorryqeHo 200 ThiC . Ka,n;poa , a 3 a 

ace apeMH ee pa6oThi - 300 ThiC. K a,n;poa . 

Ilocrre 3Toro KaMepa 6hma ,n;eMOHTHpoaaHa 

H B03BpaJUeHa B rra6opaTOpHIO. 

IlpOCMOTp CHHMKOB ITO COrJiaCOBaHHhiM 

HHCTPYKUHHM ae,n;eTCH B 16 rra6opa TOplfH X 

8 cTpaH - yqacTHHU OMJIM. IIpocMOTpeHo 

OKOJIO 100 ThiC. Ka,n;poB, H3MepeHO 10 Thi C . 

CJie.ZJ;OB C06hiTHH, Bhi3BaHHhiX y ·KBaHTaMH , 

H OKOJIO 2 ThiC. 3Be3.ZJ;. lihiJIH OIIpe,n;erreH I 

BepOHTHOCTh o6pa30BaHHH C06hiTHH B 3aBH • 

CHMOCTH OT qHcJia BTOpHqHhiX rryqeif B 3Be3 • 

,n;e /pHC. 9/, cpe.ZJ;HHe 3HaqeHHH BeJIHqH , 

xapaKTepH3YIOIUHX o6pa30BaHHe 77+- Me30 • 

HOB, 77- ·Me30HOB H raMMa·KBaHTOB B 77-(T 

\~ . \ 
\ . \ 

\ I 
-WANG I • \ 
-.-POISSON \ I 
---CZVZl~Kt ·llVBtot.t. I 

0 10 20 i H 
NVHBEit OF CHARGoED PARTICJ..£$ 
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9. Pacnpeoe/leHue 6epoRmHocmu o6pa3o6a
HUR co6&Jmuu 6 3a6ucuMocmu om 'lUella 
6mopu'IH&lx lly'leii npu TTN - 63auMooeu
cm6uu. 

CpedMue lCapaHTep~.o~CTI.I..MU • !!r){- 40 r,!, fc J 
tlf" p ar·n. I 

<.p.> M:tb 3SZt5 ( M:t~) !Sit? (M•b) ~UC/10 lolc:ICTU41 
O;. 4500 Ha3aa MCl --

'J(" .(P,7> M»t 200±42 (lob~) 265t 22 (M>b) 1000 3be.5a J 

• 251Xlf+2500 b af"p 1----- --- - --------·-1------
<co~B'> 0.2~6!0.42 0.280 t 0.021: Sh7 

·4.0+ +i.O 

.(. P~> M1b 36Bt5 ( MJ6) ~69t9(MJ6) 
O.;. 4500 

~· <P,~> M,b - ~6 t 42 CM:t6) i62 t 25(MJ6) l;8t? 
-2500+ +2500 
f-------' f- ----+------ -

<cObB'> O.OOi t O.Oi3 0. fBS t 0.025 
·(0.;. +1.0 

<P.> Mt& 468 t 3 (MJb) ~~tS (M,&) 
O.;. 1500 

53tl8(~~ <p,~> M,6 
·---

1 25 t 8 (H,b) 

I 

250Df•2SOO 
<CobB'> 

------ -- 1-

-1.0.;. + f.O 
0.05?t 0.045 0.129 t 0.024 

f- - l 
~0 ~50 t i:S "PU"AT'O, "'TO < "'J!'o) : 2. 32 

I 

10. Ta61!Uf.la cpeoHux 6ei!U'IUH, xapaK· 
mepU3Y10UJUX o6pa306QHUe 77+ ·, 77~ ·Me· 
301106 U 2QMMQ· K6QHM06 6 C.f.I.M. peaKf.IUU 
oi!R "- p - u "- n - 63auMooeucm6uu npu 
40 T36/c. 
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0 oij 8.? 1C'p 
£ fi 52.? PP 
• (!, #.? PP 
• ($ 30.2 PP 

-2 -f 2 

_1_. da 11. 3aeucuMocm& * om y * OA.If 
a. dy 

_ rn 
y - KeaHmoe e rr p - u rr- n- e3auMooeii

cmeu.Rx. 

H rrn ·a3aHMO,U:eHCTBHHX /pHC.10/,aTaK

)f(e HeKOTOphie xapaKTepHCTII:KH HHKJI103HB

HhiX peaKUHH 

TT-p -+ rr± +,, ,, TT - n -+ TT ± +,. ,, TT -p -+ Y + ,. • 

CpaaHeHHe rronyqeHHhiX .u;aHHhix o6 

HHKJil03HBHhiX peaKUHHX C pe3yJihTaT aMH 

.u;pyrHX 3KCIIepHMeHTOB yKa3hiBaeT Ha 

IIpOHBJieHHe MaCillTa6HOH HHBapHaHTHOCTH 

B TT -N ·a3aHMO,U:eHCTBHHX IIpH HMIIYJihCe 

40 F3e/ca ueHTpanhHoii: o6nacTH(y*- 0) 
/pHC. 11/. 

0 B3auMooeiicmeue omput~amen & H&tx 
nuoHoe c npomoHaMu rrpH HMIIYJihce 5 F3e/c 
HCCJie,u;yeTCH C IIOMOIUhlO O,U:HOMeTpOBOH 

BO,U:OpO,U:HOH IIY3hlphKOBOH KaMephi Ha CHH· 

xpo<iJa3oTpoHe JIB3. IIonyqeHhi cne.u;yromHe 

<iJHJHqeCKHe pe3yJihTaThh 

,l.(eyxAy~ee&re co6&rmu.lf. Ha cTaTHC T HKe 

OKOJIO 2 ThiC. C06hiTHH TT- p -+ TT + TT - n H3-

MepeHhl ceqeHHH pO)f(,U:eHHH pe30HaHC B H 

orrpe,u;eJieHhl 3JieMeHThl Ma TpHUhl IIJIOTH CTH 

RfACTION RfSDNANCE MASS WIDTH FRACTION CROSS SfCTIOfl 
,...v I'WV " 

u. ,.,, . 

,,_ plf' 21f" ll++(n36) 1207t3 ·83!6 • 27:!:2 0.52! 0.0'1 

p• 775!4 ftf!IO 4j()t3 076:!0.~ 

~p-p1T'21rlf' ll++(t236) 1207!6 123 !19 18!2 0.35 :t OJJit 

p• 778!7 131!20 22!3 O.lf3:!: 0.~ 

p- 172!7 120:!:21 19 :!3 0.5/ t 0.06 

c.f 786:!2 38!3 2t!3 O.lfl :t 0.06 

?. 556:!:4 5!29 U:t0.5 o.oH o.oog 

11p-n 211' 2 n- ll•-rm'> 1232't5 56:!: flf t6 :!:3 0.176'tO.OJS 

p• 75817 1131'10 40:!4 o ..... iQ07 

12. Ta6Aut~a ce~eHuii o6pa3oeaHU.If pe-
. 30HaHC06 6 4- Ay~ee&tX rr-p • 63aUMOOeii· 

cmeu.Rx npu 5,0 F3e/c. 

P 1 i • Hx 3HaqeHHH rroKa3hiBaroT, qTo o6-

pa30BaHHe ( n TT + TT-) HeJih3H 06'hHCHHTh qHC

ThiM O,U:HOIIHOHHhiM 06MeHOM. IlpOBO,U:HTCH 

o6pa60TKa TpeKOB 3THX co6hiTHH C ueJihlO 

HJyqeHHH pw ·HHTep<iJepeHUHH. 

tfem&rpexAy~ee&re co6&rmu.lf. Ha cTaTHC· 

THKe OKOJIO 15 ThiC. C06hiTHH orrpe,u;eJieHhl 

ceqeHHH KaHaJIOB peaKUHH H pO)f(.LJ:eHHH He

KOTOphiX pe30HaHCOB /pHC. 12/. ,!J;JIH 3THX 

co6hiTHii: BhiiiOJIHeH aHaJIH3 no MeTo.u;y BaH 

Xoaa. Pa6oTa ae.u;eTcH B coTpy.u;HHqecTae 

c na6opaTopHHMH cTpaH·yqacTHHU OHJIH: 

r,D;P,MHP,CPP,qccP . 

HlecmuAy~ee&re co6&rmu.lf. H3MepeHhi 

ceqeHHH KaHaJIOB peaKUHH H ceqeHHH o6pa· 

30BaHHH HeKOTOphlx pe3oHaHcoa. B KaHane, 

r.u;e KpOMe illeCTH 3apH)f(eHHhiX qacTHU 06· 

pa3yeTCH eme O,U:HH Heii:TpaJihHhiH IIHOH, 

06Hapy)f(eH H36hiTOK KOM6HHaUHH, COOTBeT

cTayromHii: ¢ -Me30HY I M =1019 M3e/ 
/pHc. 13/. YcTaHoaneH'? TaK)f(e, qTo cpe.u;H 

o6pa30BaHHhiX w 0 ·Me30HOB HeKOTOpaH ~X 

qacTh neTHT Ha3a.u; a c.u.M. peaKUHH. llpo

ao.u;HTCH .u;aJihHeii:mee HJyqeHHe mecTHJiyqe

BhiX co6hiTHH a coTpy.u;HHqecTae c Hci>B3 

/~oii:TeH, r,D;P/ . 

<> B3aUMOOeiicmeue oeiimpoH06 c npo-
11lOHaMU IIpH HMIIYJihCe 3,3F3e/c HJyqaeTCH 

C IIOMOIUhlO O,U:HOMeTpOBOH BO,U:OpO,U:HOH rry-

I 



as 

• 

at SGelfc 

f.S M(+-0) 
GeV/c• 

· 13. PacnpeoeAeHue M( rr + rr- rr 0 ) 8 6- Ay<J e· 
8bZX TT -p • 83QUMOOeiicm8UJlX npu UMnyA b· 
ce 5,0 T38/c. 

3blpbKOBOH KaMepbi, o6nyqaeMOH B nyq i<e 

cenapHpOBaHHhlX ~eHTpOHOB Ha CHHXpO~a-

30TpOHe JIB3. B 1972 ro~y B ceaHc ax 

o6nyqeHH.ll KaMephl nonyqeHo 133 ThlC. p a-

60'!HX ~OTOrpa~HH B nyqJ<e ~eHTpOHOB 
3,3 T38/c. Be~eTcH o6pa6oTI<a oi<ono 20 
TbiC. C06biTHH. 

IIpe~Jio:>KeHHa.ll pe~aKUH.ll 3KcnepHM e H

Ta, Kor~a ~eiiTpoH na~aeT Ha npoToH (d p), 
HMeeT npeHMYIUeCTBa nepe~ KJiaCCH'!eCKHM 

(pd) ·BapHaHTOM, 'ITO CB.ll3aHO C XOpOUIH · 

MH ycnoBHHMH Bbi~eneHH.ll npoTOHOB- cne K

TaTOpOB H C TeM, 'ITO npOTOH·MHllleHb ~0 

B3aHMO~eHCTBH.ll ITOKOHTC.ll, a 3TO IT03BOJI.ll· 

eT BOCCTaHOBHTb KHHeMaTHKY dp- CTOJIKH O· 

BeHH.ll. 

IIonyqeHLI cne~yroxuHe ~H3H'IeCI<He p e -

3YJibTaTbl ITO HaH60Jiee CTaTHCTH'!e CKH 

o6ecneqeHHOMY KaHany dp -+ ppn. 
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a/ IJpH COITOCTaBJieHHH B C.U.M. ~eiiTpOHa 
HMITYJibCOB HYKJIOHOB H HX cos () * XOpOlliO 

Bbi~eJIHeTC.ll H30TpOITHa.ll '!aCTb npH MaJihlX 

HMITYJibCax, COOTBeTCTBYIOIUa.ll HYKJIOHaM· 

cnei<TaTopaM, H xo~ I<Ba3Hynpyroro pac

ceHHH.ll /pHC. 14/. 
6/ OueHeHhl ceqeHHH npoueccoa: 

dp-+ppprr"'';, a =(2;2:!:: 0,2) M6apH, 

.() 
dp-+ ppnrr , a=(147±0,3) M6apH, 

dp-+prr+nn, a= (20,8± 0,9) M6apH, 

a/ BLIHCHeHo, 'ITO H3 ~aHHbiX o dp ·aJaHMo

~eiicTBHH MO:>KHO H3BJiei<a Tb CBe~eHH.ll 06 

3JieMeHTapHhlX ai<TaX n p - HJIH p p-

Cos9 

1. • II 0 0 0 r r o • r 1 I' l ....... . ... ... . .. ·~····· • I • o o I • • o II •• ~ I • 

• II I' o • • • I I .... • .............. ~ . 
• I •• I I ...... 

••L••••••• •••••••• 
••••••• I P r ....... , 
II •. • I • • . •••••••• 

a • • 11 • 
••• I 

II •• I 

• ••• 
dp-ppn 

• • • • •••• 
11 • r 1 • ... 
•• I • .. - .. 
••• ... 

-t • • • • 
o. Cilt 

11f83ev 

as 1.2 
p~ 

f.6 c 

14. 3a8ucuMocmb Cos () om uMnyAbC08 
HYKAOH08 8 C. ~.M. OeiimpOHQ 0/lJl dp • 
83auMooeiicm8uii npu uMnyAbce 3,3 T38/c. 
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15. 3Hepzemu~eCKQJI 3Q8UCUMOC11lb ce~eH UJI 
n p - nepe3apJIOKu. 

B3aHMOLJ.eifcTBHH. B qacTHOCTH, 6bJJJO o u e
HeHo ce'leHHe n p -nepe3apHLJ.KH /puc. 15/ : 

a ( n p) = /5,8±0,3/ M6apH . 
ex 

Pa6oTa npoBOLJ.HTCH coBMecTHO c Tion h
CKOH HapoLJ.HOH Pecny6nuKoH. 

() B3auMooeucmeue nporwHoe c np no

HaMu npu HMnynhce 35 T:Je / c . Tipu o6ny q e
HHH LJ.BYXMeTpOBOH BOLJ.OPOLJ.HOH ny3blpbKO
BOH KaMepbi "JliOLJ.MHna" npoToHaMH c HM
nynhCOM 35 T:Je / c nony'leHo oKono 17 TbiC . 
KaLJ.poa. Ha qacTHMaTepuana/2 Tbic.co ~ bJ

THH/ HaHLJ.eHO pacnpeLJ.eJJeHHe no MHO)I(e CT
BeHHOCTH, onpeL(eJJeHa CpeLJ.HHH MHO)I(e CT

BeHHOCTb: ff3ap.= 5,01±0,07. 06pa6.0TKa 
LJ.aHHbiX npOLJ.OJJ)I(aeTCH. 

() B3auMooeucmeuJI npomoHoe u o npu

f4ameAbHbiX nUOH08 C HYKAOHQMU U JIOp aMU 
npu JHepruu 40-70 T3e. TipoLJ.OJJ)I(aJJOCb 
H3y'leHHe B3aHMOLJ.eHCTBHH 7T-- Me3 0 HOB 
60 T3e u npoTOHOB 67 T3e c noMOLUbiO 
HLJ.epHbiX <tJoT03MYJJbCHH, o6ny'leHHbiX Ha 
ycKopnTene 76 T:Je/Cepnyxoa/. TioKa3 a Ho, 
'ITO 3aBHCHMOCTb cpeLJ.HeH MHO)I(eCTBeHHOC-

TH o6pa30BaHHH 'laCTHU LJ.JJH 7T p- H pp

B3aHMOLJ.eHCTBHH MO)I(HO onuca Tb B BHLJ.e 
0 66 < n > - E ' B C.U .M. peaKUHH , HO KpHBaH 

3aBHCHMOCTH <n> LJ.JJH rr p-B3aHMOLJ.eHCT 
BHH HeCKOJJbKO CLJ.BHHyTa K 6onee BbiCOKHM 
3Ha'leHHHM npH OLJ.HHaKOBOH nOJJHt>H 3HeprHH 
B C.U.M. ,lJ;nH 11 p -aJaHMOLJ.eHCTBHH npH 
60 T38 <n> = 5,7±0,2, LJ.JJH pp-a3aHMo 
LJ.eHCTBHH npu 67 T3e <-n > = 5,0±0,2. 

BnepaMe ycTaHoaneHo /a oTnuque OT 
TeopeTH'IeCKHX MOLJ.eneH: RHra u LJ.p./, 'ITO 
napuuanhHhie ce'leHHH He LJ.OCTHraiOT HacM
meHHH, a C pOCTOM 3HeprHH npOXOLJ.HT 'le
pe 3 MaKCHMYM H y6biBaiOT. Tipu HC CJJeL(OBa
HHH KOrepeHTHOH reHepaUHH nHOHOB Ha HLJ.
pax <tJoT03MYJJbCHH 06Hapy)l(eHO CyiUeCTBeH
HOe npeBbillleHHe, npH paBHbiX 3HeprHHX, 
ce'leHHH KorepeHTHOH reHepauuu rr-- Me-
30HaMH no cpaBHeHHIO C npOTOHaMH 

/puc. 16/. 

80 

lfO 

20 

to 20 30 so 10 
E

0
, f!B 

16. 3Hepzemu~ecKaJI 3aeucuMocmb OAUHbl 
ceo6ooHozo npo6eza OAR mpexAy~eebrx Ko
zepeHmHbiX co6brmuu Ha ROpax (Jomo:JMYAb-
cuu. 
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Ilorry'-leHo yKa3aHHe Ha npou:ecc MHoro 

qacTH'-IHhiX B3aHMO,L(eHCTBHH, KOr,rJ;a He 

CKOJihKO BTOPH'-IHbiX qacTHU:, po)l(.n;eHHhiX 

B nepBH'-IHOM CTOJIKHOBeHHH 7T- -Me30Ha 

60 F:Je c H.n;poM, KorrrreKTHBHO B3aHMo 

.n;eifcTBYIOT c HYKJIOHaMH 3Toro H.n;pa. BLI 

HCHeHo, 'ITO no.n; ,L(eHCTBHeM npOTOHOB 

69 F:Je c BepoHTHOCThiO 3,8±0, 7o/o npoHcxo 
.n;HT norrHhiH pacna.n H.n;ep Ag H. Br npeH 

MyUJ;eCTBeHHO Ha OT,L(eJibHbie HYKJIOHbl. 

Cpe.n;Hee '-IHCrro qacTHU: /noMHMO po)l(.n;eH 

HbiX/ paBHO 30±1. 

B 1972 ro.n;y Ha ycKopHTerre 76 F :Je 
/CepnyXOB/ o6Jiy'-leHO OKOJIO 40 CTOnOK 

<1JoT03MYJibCHH B MarHHTHOM none -220 K2 C 
ny'-IKOM rr -Me3oHOB c HMnyJibCOM 

50 F:Je/c. 

<> Hcc/leooeaHue pe30HQHC0(3 (3 oeyx-
u -- MHozo6apuoHHblX cucmeMax .n;arro crre 

.n;yiOUJ;He <lJH3H'-IeCKHe pe3yJibTaTbi: 

a/(AA) -cHcTeMa /53 co6biTHH/ . B cneKT 

pe 3<iJ<iJeKTHBl'biX Mace B6JIH3H CYMMbl Mac e 
nOKOH .L(BYX A-rHnepOHOB HMeeTCH KOH 

U:eHTpaU:HH C06biTHH, KOTOpaH MO)I(eT 6biTb 

o6'bHCHeHa B3aHMo.n;eifcTBHeM (A A) B KO 

He'-IHOM COCTOHHHH. 0U:eHKa napaMeTpOB 

.. 

IS 

17. PacnpeoeAeHue 3()(/JeKmueHblX Mace ( AA). 

Y· l CH. tJQOTQN MNTS 

rt;c,"- fM ... 

N•,.._ 

a...,• - (taaO.I)·.,...c:m 

l;p • (2.5 tO.IJ·II_.crn 

<P,> •lD'lC""=: 

•·t.f 

I ""'"" ~ ~ :!:: 
I ..., 
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18. Pacnpeoel!eHue :J(J(JeKmueH&lx Mace (Ap) 
U3 He ilmpOHHOU 3KCn03UtiUU / 964 C06blmUJl 
c ooHUM npomoHOM u A - zunepoHoM/. 

pacceHHHH(AA) npH HH3KHX 3HeprHHX co

rrracyeTCH C ,L(aHHbiMH no ,L(BOHHbiM rHnep

<lJparMeHTaM /pHc. 17/. Oco6eHHOCTh B 

cneKTpe Mace npH -2370 M:Je, BepoHTHee 

Bcero, Bbi3BaHa pe3oHaHCOM c napaMeTpa

MH M = /2365,3±9,6 I M:Je, r = 
= /47,2±15,1/ M:Je. 
6/(Ap) -cHCTeMa /1818 C06biTHH B nC
B3aHMO,L(eHCTBHHX, 1091 C06biTHe B rrC

B3aHMO,L(eHCTBHHX/ . IlHK npH Macce 

2058 M:Je Bbi3BaH B3aHMo.n;eifcTBHeM (A p) 
B KOHe'-IHOM cocTOHHHH I pHc. 18/ . B paM

Kax TeopHH BaTcoHa, B npe.n;norro)l(eHHH 
a5 = at H r5 ~~ r t ,napaMeTpbi pacceHHHH (Ap) 

npH HH3KHX 3HeprHHX HMeiOT CJie,L(yiOUJ;He 

3Ha'-leHHH: a Ap =- /2,0±0,6 / • 10 -lJ CM, 

rA = /2,5+0,8/. 10-13cM, 'ITO HaXO,L(HTCH p -
B COrJiaCHH C pe3yJibTaTaMH OnbiTOB no 
ynpyroMy pacceHHHIO (A p) • 

IlHK npH Macce - 2127 M:Je MO)I(eT 

6biTb Bbi3BaH B3aHMO,L(eHCTBHeM (i.N) B KO

He'-IHOM COCTOHHHH C nocrre.n;yiOUJ;eH KOHBep

CHeH "i.N->Ap HJIH pe30HaHCOM (Ap)C na-



.. 
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19. PacnpeoeAeHue :JrjrjeKmueHbtx Mac e (A p) 
npu o6Ay<~eHuu nponaHoeoii KaMepbt nuo
HaMu. 

paMeTpaMH M = /2125,2±2,5/ M:Je, f' = 
=/20,6±5,2/ M:Je. He HCKmol.feHo , '-ITO nHK 
npH 2127 M:Je Bhi3BaH o6eHMH JTHMH npH
'-IHHaMH. 

llHK npH -2252 M:Je, cornacHo a HanH-
3y, Bhi3BaH pe 30HaHcoM (A p) c napa MeT
paMH M = /2251,4±3,9/ M:Je, f' = 
= /21, 1±5,4/ M:Je. 

Pacnpe.neneHHe J<l><l>eKTHBHhix Mace 
(Ap), nonyl.feHHOe B nHOHHOH 31<Cn03HUHH 
/pHc. 19/, Kal.feCTBeHHO cornacyeTcH c pac
npe.neneHHeM Mace (A p) H3 HeifTpOHHOH 
3KCn03HUHH /pHC. 18/. 
a/ B pacnpe.neneHHH J<l><l>eKTHBHhiX Mace 
CHCTeM (App) H (K 0 p) 3Ha1.fHMbiX oco6eH
HOCTeH He 06Hapy>KeHO. 

_nnH CHCTeM (2p), (3p), (4p) ; ( Sp)H 
( 6p) /12 500 C06biTHH/ npH BenH'-IHHe HH
Tep.Bana rHCTorpaMMhi ;:: 1,0 M:Je 3Ha1.fH
Mb!X oco6eHHOCTeH He 06Hapy>KeHO . 

EcnH B 3THX CHCTeMaX OTCYTC TBYJOT 
pe 30HaHChi c IIIHPHHaMH f' < 1 ,0 M :J e, TO 
B03MO>KHO , '-ITO He06XO,lJ,HMbiM, HO He,IJ, OCTa
TO'-IH~M ycnOBHeM cy~eCTBOBaHHH a,IJ,pOH· 
HbiX pe30HaHCOB HBnHeTCH HepaBeHC TBO no 
rHnep3apH.ny Y < 1 • 

3ReKTpoMarHHTHaH CTPYKTypa 

3ReMeHTapHbiX t~acnm 

0 /!AJl onpeoeAeHUJl 3AeKmpoMa2HUmHo
zo pa3Mepa nuoHanpo.non>KaeTcH o6pa6oTKa 
MaTepHana, nonyl.feHHoro paHee B 3KcnepH
MeHTe no 17 e - pacceHHHJO npH HMnynhce 
nHOHOB 50 ·r:Je / c Ha ycKOPHTene 76 F:Je 
/Cepnyxoa/ c noMO~hJO 6ec<PHnhMOBoro 
HCKpoaoro cneKTpoMeTpa Ha nHHHH c 3BM. 
01<ono 1,8 MnH. co6biTHH npony~eHo '-lepe3 
reOMeTpH'-IeCI<He H I<HHeMaTHl.feCKHe npo
rpaMMbl. Onpe.neneHa 3<P<l>eKTHBHOCTh pe
rHCTpaUHH H HaXO>K,IJ,eHHH 17e -co6hiTH11. 
06pa6oTKa 3KcnepHMeHTanhHOro Ma TepHa
na npoao.nHTCH B COTPY.IJ.HHl.feCTBe c aMepH
KaHCI<HMH <l>H3HI<aMH. 

0 C t1€/lb10 U3Y'l€HUJl 3/l€1<mpOMQ2HUm
HblX ceoiicme K 0 - Me3oHoe npoH3ae.neHo 
o6ny1.feHHe O,IJ,HOMeTpOflOH CTpHMepHOH Ka-

0 
Mepbi CKM -100 a ny'-!Ke K -Me30HOB 
CHHxpo<l>a3oTpoHa. C.nenaHo ca~we 150 
Tb!C. CHHMI<OB . Ha 

0
HHX HaH,IJ,eHO OI<OnO 

20 ThiC. pacna.noa K -Me 30HOB, cpe.nH KO-
0 

TOpbiX - oKono 100 pe.nKHX pacna.noa K -
Me30HOB C HCnyCKaHHeM napbl _nanHTUa. 
Be.neTcH o6pa6oTKa .naHHhiX c uenhJO onpe-

u Ko .neneHHH aepxHeH rpaHHUhi pacna.na -+ 

--> 17 +17- e+ e-. llonyl.feHbi npe.naapHTenb

Hbie pe3ynhTaTbi. 

PeAHTKBHCTCKaH H~epHaa 

cpH3HKa 

0 IlpoeeoeHo ymo<~HeHue aHaAu3a o6-
pa3oeaHuJl nuoHoe c noMo~bJO H.nepHoro 
KyMynHTHBHOrO 3<l><l>eKTa, 06Hapy>KeHHOrO 
paHee Ha CHHXpo<l>a30TpOHe npH CTOnKHOBe
HHH penHTHBHCTCI<HX ,IJ,eHTpOHOB C HMnynb
CaMH 6-10 T:Je/c c H.npaMH Me.IJ.H. 06Hapy
>KeHo, '-ITO OTHOWeHHe Ce1.feHH11 pO>K,IJ,eHHH 
Me 30HOB H,IJ,paMH .neifTepHH I< Cel.feHHIO pO>K· 
,IJ,eHHH nHOHOB Hyl<nOHaMH npH paBHbiX 3Hep
rOBbi,IJ,eneHHHX He 3aBHCHT HH OT OTHOWeHHH 



HMnynbca nHOHa K MaKCHManbHO B03MO:>K

HOMY no KHHeMaTHKe, HH OT 3HeprHH n ep

BHqHbiX .neiiTpOHOB H paBHO 0,060 CaMa 

BenHqHHa OTHOIIIeHHH H ee 3HepreTHqecKaH 

3aBHCHMOCTb He MOryT 6b1Tb 06'hHCHeHbl 

IIJepMH- ,nBH:>KeHHeM o 

0 Hccne,noBaHHe B3aHMo,neilcTBHH 

,neifTpOHOB H anbiiJa- qaCTHU C H):!paMH liJOT O ": 

3MynhCHHo ,[(nH ,neifTpOHOB C HMnynhCOM 

2,43 T3e/c Ha cpe,nHeM H,npe 4JoT03MynhCHH 

onpe,neneHo: 

nonHOe ceqeHHe 

B3aHMO,neHCTBHH 

Heynpyroe ceqeHHe 

ynpyroe ceqeHHe 

a 
in 

1425 + 110 M6apH, 

630 + 15 M6ap H, 

a ef = 465 + 70 M6ap H, 

ceqeHHe CTpHnnHHra a
5 

= 330 + 80 M6apH, 

,iJ;nH .neiiTpOHOB c HMnynhCOM 9,4 T3e/c 
H3MepeHO ceqeHHe CTpHnnHHra Ha cpe,n eM 

H,npe 4JoT03MynbCHH /A =47/, KOTop oe 

OKa3anOCb paBHhiM aS = 253±35 M6apHo 
IIonyqeHa KPHBaH ,nHIIJIIJepeHuHanhHhiX c e
qeHHH CTpHnnHHrao 

TeopeTJrt~ecKHe · 

HCCJie,D;OBaiDfH 

B HCCne,noBaHHHX HHTepiiJepeHI(HOHHbiX 

HBneHHH B liJH3HKe 3neMeHTapHbiX qacTHU 

3aBepiiieHa pa3pa6oTKa HOBoro no.nxo .na 

K npo6neMe TO:>K,necTBeHHOCTHo BhmonHHn cH 

aHanH3 HMnynhCHO- 3HepreTHqecKHX KOpp e

nHUHH TO:>K,neCTBeHHbiX qacTHU, HMeiOIUHH 

uenbiO pa3BHTHe nonyqeHHhiX paHee COOTHO

IIIeHHH H HX o6o6meHHe Ha cnyqaif ,nBH:>Ky

ll(HXCH HCTOqHHKOBo 

Pa3pa6oTaHa TeOpHH HOBOrO THna or

paHHqeHHH Ha aMnnHTy,ny pacceHHHH, Bbi

TeKaiOll(HX H3 Tpe6oBaHHH penHTHBHCTCKOH 
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MaKponpHqHHHOCTHo HJyqanHcb HOBbie Me

TO,nhl MO,nenHpOBaHHH peaKUHH npH BbiCOKHX 

3HeprHHX 0 IIpe.nno:>KeH MeTo,n BoccTaHoBne-
0 

HHH HMnynhCOB TT - Me30HOB no cneKTpaM 

O,nHHOqHhiX raMMa-KBaHTOBo 

CoaepmeHCTBOBaHHe 
,neHCTBYIOIUHX 
H pa3pa60TKa HOBbiX 
~H3HqeCKHX npH60pOB 
H YCTaHOBOK 

0 ,4AJI u3ytteHUJI ceoilcme K - Me3o~toe 
C03,naHa H npOIIIna CTeH,nOBbie HCnhiTaHHH 

,nByxMeTpoaaH cTpHMepHaH KaMepa CKM-

200 C pa6oqHM 06'beMOM 200xl00x60 CM 3
o 

IJpH HCCne,nOBaHHH yCT&HOBKH B pa3HbiX 

pe:>KHMaX nonyqeHO OKOnO 20 TbiC o CHHMKOB 

cne,noB KOCMHqecKHX qacTHUo KaMepa 

YCTaHOBneHa B nyqKe Me,nneHHOrO BbiBO,na 

qaCTHU H3 CHHXpo4Ja30TpOHa, ,H C ee nOMO

ll(biO 3aperHcTpHpoBaHhi nepBhie cne,nbi qac

THU B MarHHTHOM none KaMepbi. 

0 ,4A.!I uccAeooeaHUJI peo~eux npo~eccoe 
Ha CHHXpo4Ja30TpOHe nOCTpOeHa CTpHMep

HaH KaMepa c pa6oqeif o6nacTbiO 120x80x 

x46 CM 3 C BHyTpeHHeH :>KH,nKOBO,nopo,nHOH 

MHIIIeHbiO, noMell(eHHaH B MarHHTHOe none 

/ycTaHOBKa "Pe30HaHc"/ o IJpH npo6HOM 

3anycKe yCTaHOBKH nonyqeHbl CHHMKH OT 

qaCTHU KOCMHqeCKOrO H3nyqeHHHo IJpOBO

,nHTCH YCOBepiiieHCTBOBaHHe qacTeH ycTa

HOBKHo 

0 YcoeepweHcmeoeaH p.11o Y3A06 ycma
H06KU C ,nByxMeTpOBOH BO,nopO,nHOH ny3blpb

KOBOH KaMepoil "llro,nMHna". CoBMeCTHO 

c coTpy,nHHKaMH Hci>B3 /CepnyxoB/ npoBe

,neH npo6HhiH JanycK KaHana c cenapHpoBaH

HhiM nyqKOM aHTHnpOTOHOB Ha 3TY KaMepy o 

Ha o,nHoMeTpoBoil Bo,nopo,nHoil ny3bipb

KOBOH KaMepe ocymecTBneH pe:>KHM ".nBa 

paCIIIHpeHHH 3a UHKn pa60Tbl YCKOpHTenH" o 
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0 3aeepweH nepeeoo cucmeMbl 6Ao Koe 
fihiCTpOH JJieKTpOHHKH B ofimyro CHCT eMy 
"KAMAK-BHIIIHH". Hal.JaTa paJpa6oTKa 
6JIOKOB 6biCTPOH JJieKTpOHHKH Ha HHTe
rpaJibHhiX cxeMax B cHcTeMe KAMAK. 
CoJ,n:aH 6biCTphiH UHcl>poBoii yHHBepcaJibHhiH 
rrpoueccop .n:nx oT6opa co6biTHH paccexHHH 
B cl>HJHl.JecKoM JKcrrepHMeHTe. Px.n: 6noKOB 
6biCTpOH JJieKTpOHHKH rrepe,n:aH .D:JIH rrpo·
H3BO.IJ:CTBa B IJ;3M. 

0 Pa3eumue 6bi~UcAumeAbHOil mexHuKu 
e Aa6opamopuu. 
a/ Pa3pa6oTaH Hafiop H3 12 OCHOBHhiX 6no
KOB CHCTeMbi UHci>pOBOH JJieKTpOHHKH B 
cTaH.n;apTe KAMAK .n:nx CBH3H ycTpoiicTB 
ci>H3Hl.JeCKOTO JKCrrepHMeHTa C 3 BM 
/1i3CM -4, HP2116B, TPA /: HH.IJ:HKa Top 
.n:ecxTH'IHhiH HH,[( 521, 6noK corrpH)f(eHHH 
c nel.JaTbiO THrra 1i3-15 ECII-541, 6noK 
corrpH)f(eHHH c rrepcl>opaTopoM THrra 
IIn150/ TIJI. 80 IiCII -542, KOHTPOJIJiep rre
qa TH KII- 641 H .n:pyrHe. 
6/ CoJ,n:aHbi cHcTeMbi .n:nx Bhmo.n:a HHcl>op
MaUHH H3 yCTaHOBKH "~OTOH" B 06beMe 
l.JeTblpex KpeiiToB KAMAK, .n:nx KOHTp onx 
Me.n:neHHoro BhiBo,n:a rry'IKa H3 ycKopHTen x -
B 06beMe 1 KpeifTa H T . .IJ:. 
B/ IlpoBe,n:eHa Mo,n:epHH3aUHH 3 B M 
1i3CM -4. CoBMeCTHO c COTPY.D:HHKaMH na-
6opaTOPHH Bbll.JHCJIHTeJibHOH TeXHHKH H aB
TOMaTH3aUHH ycTaHOBJieHa cl>opTpaHHaH 
CTaHUHH .D:JIH CBH3H C 3BM 1i3CM -6. 

0 Hc~epoeble u nponopt~UOHaAbHble ~ea
Mepbl. 
a/ CoJ,n:aHa H HCTibiTaHa B ycnoBHRX cl>HJH
qecKoro JKCrrepHMeHTa .D:BYXKOOP.D:HHaTHaH 
pa36opHaH rrporropuHoHaJibHax KaMepa pa3-

2 -
MepoM 0,6x0,3 M • 

3KCTIJiyaTHpyeTCH CHCTeMa HH.D:HKaUHH 
TIYl.JKa l.JaCTHU Ha OCHOBe .D:BYX rrpOTIOPUHO
HaJibHbiX KaMep. Pa3pa6oTaH Ha6op JJiei<T
poHHbiX 6noKoB .n:nx rry'IKOBhiX rrporropuHo
HaJibHbiX KaMep. 
6/ B U:eHTpaJibHhiX JKcrrepHMeHTaJihHhiX 
MaCTepCKHX HaJia)f(eHO TipOH3BO.IJ:CTBO 14TH
TIOB 6noKoB B CHCTeMe KAMAK Ha HHTe-

rpaJibHbiX CXeMaX .D:JIH CHCTeM perHCTpaUHH 
HHci>OpMaUHH C rrpOBOJIOl.JHbiX HCKpOBbiX Ka
Mep. HJ,n:aH rrpocrreKT c orrHcaHHeM rrapa
MeTpoB pa3pa6oTaHHbiX 6JIOKOB. 

0 Kpuoze1ma.R mexHUKa. BenHCb pa3-
pa60TKH, MOHTa)f(, HaJia,n:Ol.JHbie pa60Tbi, 
3KCTIJiya TaUHH KpHoreHHbiX l.JaCTeH ci>H3Hl.Je
CKHX JKCTiepHMeHTaJibHbiX YCTaHOBOK. 

IJpOBO.D:HJIHCb pa60Tbi CO CBepxrrpOBO,n:H
InHMH yCTaHOBKaMH, COJ,n:aHHbiMH B Jia6opa
TOpHH. CoBMeCTHO c coTpy,n:HHKaMH OHMY 
H IJ;3Ma rrpOH3BO.IJ:HJIHCb c6opKa, HaJia,n:Ka, 
HCIIbiTaHHe yJJIOB "KOJibUeTpoHa". 

O)f(H)f(eHo raJoB: reJIHH - 25 500 A, 

Bo.n:opo.n:a - 34 000 A. 

OXuMu~ecKa.R o6pa6omKa ¢omonAeHoK 
u .ROepHbiX ¢omo3MYAbcuil. B na6opaTopHH 
JarrymeHa B 3KCTIJiyaTaUHIO HOBaH BbiCOKO
rrpOH3BO.D:HTeJibHaH rrpORBOl.JHaH MaUIHHa H 
KOMTIJieKC o6opy,n:oBaHHH, o6ecrrel.JHBa10InHH 
ee pa6oTy. 

C ITY3blpbKOBbiX, CTp.HMepHbiX H HCKpo
BbiX KaMep OHJ.lH o6pa6oTaHo 274 ThiC. M 

rrJieHKH UIHpHHOH OT 35 MM .D:O 80 MM. 
IJpOBO.D:HJIHCb HCTibiTaHHH HOBbiX ci>OTO

nJieHOK. 
IIpoRBJieHa cl>oTOJMYJibCHOHHaH KaMepa 

"11HTepKOCMOC" /50 A JMYJibCHH/. ,[(JIH 
px.n:a HHCTHTYTOB CCCP o6pa6oTaHo 17 Ka
Mep I 6A JMYJibCHH/, B TOM l.JHcne 2 KaMe phi, 
o6ny'leHHbie rrpoToHaMH 200 T3e Ha ycKo
pHTene B JiaTaBHH. 

qaCTb KaMep, 06Jiyl.JeHHbiX TipOTOHaMH 
70 T3e, OTrrpaBJieHa B XaHOH /,[(PB/, 
rayxaTH /HH,n:HH/ H B HHCTHTYTbi CCCP. 

YcosepweHCTBOBaHMe 

CMHxpocpa30TpOHa 

OcymecTBJieH Me.n:neHHbiH BhiBO.D: ycKo
peHHOTO ny'IKa rrpOTOHOB H3 CHHXpocl>aJo
TpOHa. ,[(JIH 3TOTO 6hiJI rrpOBe,n:eH MOHTa)f( 
H HaJia,n:Ka CHCTeMbi pe30HaHCHOTO B036y)f(
,n:eHHH pa,n:HaJibHbiX 6eTa TpOHHbiX KOJie6aHHH 
TIYl.JKa, BHYTPH KaMepbl yCKOpHTeJIH H BHe 



• 

20. Ce'leHue ny'lKa npu MeoAeHHOM a&zaooe 
'lacmu14 u3 cuHxpo¢a3ompoHa JIB3. 

ee ycTaHOBJieHa COOTBeTCTBYIOW:aH annapa 

Typa. C noMOW:hiO pe3oHaHca 2/3 Ha pac 

KaqKe BHyTpeHHero nyqKa CHHXpO~a30Tp -

Ha npOH3Be)].eH 3a BpeMH 400 MCeK C 3~ 
~eKTHBHOCThlO 60JihWe 900/o Me)].JieHHhiH Bhi 

BO.D. npOTOHOB H3 yCKOpHTeJIH B H3MepH 

TeJihHhiH naBHJihOH. CMOHTHpOBaH KaHa JI 
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BHeWHeH TpaHCnOpTHpOBKH BhlBe)].eHHOrO 

nyqKa, H ycTaHOBJieHa JIOBYWKa B KOHUe 

H3MepHTeJILHoro naBHJihOHa. Ha paccToH

HHH 30 M OT yCKOpHTeJIH nyqOK C~OKYCH
pOBaH B nHTHO pa3MepOM 4 MM X 18 MM 
/pHC. 20/ .. llpOBO)].HTCH pa60Thl no yco

BepweHCTBOBaHHIO Y3JIOB CHCTeMhl Me)].JieH

HOrO BhiBO)].a H no)].rOTOBKe 3KCnepHMeHTOB 

Ha BhiBe)].eHHOM nyqKe. )J;JIH )].HarHOCTHKH 

BhiBe.D.eHHoro nyqKa H ynpaBJieHHH npouec

coM Me.D.JieHHoro BhiBO.D.a coJ.D.aeTcH arrna

paTypa. 

3Kcn.nyaT~Hll 

CHHXpocl>a30TpOHa 

3anJiaHHPOBaHHOe BpeMH pa60Thl YCKO

pHTeJIH - 4091 'lQC. 
Y CKOpHTeJih pa6oTaJI: 

a/ Ha 3KCnepHMeHTaJihHhie HCCJie)].OBaHHJI 

nO ~H3HKe 3JieMeHTapHhiX qacTHU 1628 'lQC 
CO Cpe)].HeH HHTeHCHBHOCThlO 5,5 • 10 10 

yc

KOpeHHhiX npOTOHOB HJIH 1, 5 • 1 dO yCKOpeH

HhiX )].eHTpOHOB 3a UHKJI yCKOpeHHH, 

6/ Ha COBepweHCTBOBaHHe CHCTeM yCKOpH

TeJIJI 1819 'lQC. 
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Jla6opaTOpHH 
a~epHbiX 

npo6JieM 

• 

B 1972 ro.IJ.y Hay'IHO"HCCJieJJ.oBaTeJIL· 

CKaH JJ.eHTeJibHOCTb Jia6opaTOpHH BeJiaCb 

no TpeM rJiaBHbiM HanpaBJieHHHM: 

• HCCJieJJ.OBaHHH no aKTyaJibHbiM BOnpo • 

CaM <i>HJHKH 3JieMeHTapHbiX 'laCTHU H aTOM" 

HOrO HJJ.pa Ha CHHXPOUHKJIOTpOHe H CHHXpO • 

<t>aJoTpoHe OIUIM, a TaK:>Ke npoTOHHOM 

CHHXpOTpoHe Mfl>B3; 

- pa3pa60TKH, CBH3aHHbie C peKOHCT· 

PYKUHeH JJ.eHCTBYIOII{ero CHHXPOUHKJIOTpOHa 

B CHJibHOTO'IHbiH <i>aJOTPOH; 

pa3BHTHe MeTOJJ.OB HCCJieJJ.OBaHHH, 

BKJIIO'IaH COJJJ.aHHe KpynHbiX ycTaHOBOK JJ.JIH 

npoBeJJ.eHHH 3KCnepHMeHTOB Ha yCKOpHTeJie 

Mfl>B3 H CHJibHOTO'IHOM <t>aJoTpoHe. 

Haytrno
Hcc~e~oaaTe~hCKHe 

pa6oTbi 

llposepKa C~eTPM~ B3~0~e~CTBMB 

M 3aKOHOB COxpaHeHMB. 

CTPYJ<TYPa qac~ 
¢ M10- 3QX8QIIl e eooopooe. Ha CHHXpO

UHKJIOTpOHe JaBeprneH CJIO)I(I:IbiH 3KCnepH· 

MeHT no OnpeJJ.eJieHHIO BepOHTHOCTH OJJ.HOrO 

HJ <i>YHJJ.aMeHTaJibHbiX npoueccos cna6oro 

BJaHMOJJ.eHCTBHH - npouecca p.- p ... n v 
11 

• 
0co6aH UeHHOCTb pe3yJibTaTa COCTOHT 

B TOM, 'ITO OH noJiy'leH JJ.JIH JaXBaTa B raJO· 

o6pa3HOM BOJJ.OPOJJ.e. B 3TOM cnyqae JaxsaT 

npOHCXOJJ.HT npeHMyll{eCTBeHHO H3 CHHrJieT· 

HOrO COCTOHHHH BOJJ.OPOJJ.HOrO MeJOaTOMa, 

'ITO Ii03BOJIHeT HenocpeJJ.CTBeHHO nOJiy'laTb 

HH<i>OpMaUHIO 0 KOHCTaHTaX CJia6oro 

'leThlpex<t>epMHOHHOrO B3aHMOJJ.eHCTBHH B 

onpeJJ.eJieHHOM CnHHOBOM COCTOHHHHCHCTe· 

Mbl p.-·Me30H·npOTOH. 

3KcnepHMeHT npOBOJJ.HJICH B cneUHaJibHO 

COJJJ.aHHOH JJ.JIH 3TOH UeJIH HH3KO<i>OHOBOH 

Jia6opaTOpHH, Ky.IJ.a C nOMOII{biO TpaKTa 6biJI 



BhiBe,neH ny'IOK MIOOHOB. ,ll;JHI Bhl,neJieHIUI 
ocTaHOBOK MIOOHOB B so,nopo,ne I npH .nas
neHHH 40 amMI npHMeHHJIHCh CUHHTHJIJIJI· 
UHOHHhie C'IeT'IHKH H3 C S} ( T [) , orpaHH:· 
'IHBaromHe ra30BhiH o6'heM. HeiiTPOHhi oT 
MIO· 3aXBa Ta ,neTeKTHpOBaJIHCh CUHHTHJIJI H

UHOHHhiMH CTHJih6eHOBhiMH C'IeT'IHKahfH 
C pa3,neJieHHeM HeHTpOHOB OT ra¥Ma·KBaH·. 
TOB no <iJopMe HMnynhca. IIH<lJopMaUHH, no
CTynaromaH c ,neTeKTopos, o6pa6aThisanach 
C nOMOIUhlO MHOrOMepHoro aHaJIH3aTopa H 
3BM "MHHCK-22", pa6oTaiOIUeH Ha JIHHH:H 
C 3KCnepHMeHTaJihHOH ycTaHOBKOH. 

113MepeHHaH cKopocTh npouecca 
!1 P -> n v

11 
COCTaBJIHeT : R = 

=1686±881 CeK -l , 'ITO BnOJIHe y,nOBJieTBO· 
pHTeJihHO cornacyeTcH co 3Ha'IeHHeM 626± 
±26, Bhi'IHCJieHHhiM B paMKaX TeOpHH YHH:· 
sepcaJihHOro qeThipex<lJepMHOHHoro cna6o
rO B3aHMO,neHCTBHH, H CyiUeCTBeHHO ynyq
maeT ,nOCTOBepHOCTh 3KCnepHMeHTaJihHOH 
nposepKH 3TOH TeOpHH. 

B 3THX :>Ke onhiTax nonyqeHhi ,naHH:,re 
o ce'IeHHH pacceHHHH pp. -aTOMOBHaso.no
po,ne. 3TH ,naHHhie no,nTBep:>K,naiOT 06Hapy
:>KeHHhiH paHee B Jia6opaTOpHH Ia OnhiTaX 
C ,nH<iJ<lJy3HOHHOH KaMepoiil pe30HaHCH>IH 
xapaKTep npouecca pacceHHHH p p.·aTOMOB 
Ha so,nopo.ne. .. <> Jf3MepeHUe HYKAOHH020 U nUOHH020 
r/JOpMr/JaKmOp06 BO BpeMeHHno,no6HOH 0 5 • 
nacTH nepe.nasaeMhiX HMnynhcos ocymecr
BJieHo npH HCCJie,noBaHHH peaKUHH o6paTHO· 
ro 3JieKTPOPO:>K,neHHH TT p -> n e+ e- npH 
3HeprHH nHOHOB 276 M36. Ce'IeHHe npouec
ca ,nJIH yrJIOB HCnycKaHHH 3JieKTpOHOB OKO
JIO 90° OTHOCHTeJihHO HanpaBJieHHH 7-

d 2a 
Me30HOB HaH,neHO paBHhiM 

df! 1 .an 2 

=14,0±0,61 • 10 -
33 

eM 
2 

/cmep.2 
AHaJIH3 nonyqeHHhiX ,naHHhiX B npe.nn o

JIO:>KeHHH paseHCTBa <iJopM<iJaKTOpa nHOHa 
F rr H H3 oseKTOpHoro <iJopM<iJaKTopa HYKJJO
Ha F r .naeT cne,nyromHe 3Ha qeHHH <Pop >{

<iJaKTOpOB: 

1,7 
2,2 
2,9 

F F v 
TT I 

1,10±0,07 
1,14±0,06 
1,30±0,07 
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AnnpoKCHMaUHH 3THX 3Ha'IeHHH 3aBHCH-

v 1 2v 2 12 2 
MOCThiO F = F = I + - r F'• K ""I+- r • K 

TT I 6 I 6 TT 

onpe,nenHeT 3JieKTpOMarHHTHhiH 

nHoHa H HYKJIOHa I r rr r V 
F 

- I 
=10,75±0,14 lr/JepMul B COOTBeTCTBHH CO 
3Ha'IeHHeM r F~ = 0,72 rjJepMU H3 OnhiTOB 
no 3JieKTpOH -npOTOHHOMY pacceHHHIO. 

PaccMoTpeHHe <PopM<iJaKTopos nHoHa H 
HYKJIOHa B KaqecTBe He 3aBHCHMhiX BeJIH'IHH 
.nano cne,nyiOIUHe pe 3YJihTa Thi: 

K 2 
I r/JepMul-. 

Fv 
I FTT 

1 '7 0,8-1,2 0,5-1,2 
2,2 0,6-1,3 1,2 
2,9 1 4 +0,1 1 2+0,2 

' -0,2 ' -0,3 

3To nepBhie ,naHHhie o cTpyKType HyKno
Ha so speMeHHno.no6Hoii o6nacTH nepe,nasa
eMhiX HMnyJihCOB ( K 2 > 0), OHH npHHUHnH· 
aJihHO pacmHpHIOT HamH 3HaHHH o CTPYKType 
HYKJIOHOB. ,ll;aHHhie 0 F TT TaK:>Ke noJiy'IeHhl 
npH TaKHX 3Ha'IeHHHX K 2,r.ne HH<iJopMaUHH 
,no CHX nop OTCYTCTBOBaJia. 

<) B pa6omax no noucKy zunomemu'-le· 

CK020 Ma2HUmH020 3apROa - MOHOnOAJI ~u
paKa 3aKOH'IeHhl OCHOBHhie H3MepeHHH Ha 
npoTOHHOM CHHxpoTpoHe H<I>B3. ,ll;JIH H.new 
TH<iJHKaUHH MarHHTHOrO MOHOITOJIH HCnOJih· 
30BaJIHCh OC06eHHOCTH xapaKTepHCTHK IHH· 
TeHCHBHOCTh, nonHpH3aUHHI H3Jiy'IeHHH Ba
BHJiosa • "lJepeHKOBa OT MarHHTHOrO 3ap.R,na, 
,nsHraromerocH B semecTse. YcTaHOBKaoT
JIH'IaeTCH BhiCOKOH J<iJ<iJeKTHBHOCThlO ,nJIH 
nOHCKa MarHHTHhiX 3ap.R,nOB 6naro,napH CO· 
BMeiUeHHIO BHeHMHmeHHHpa,nHaTopa. BoT-
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nH1.fHe OT paHee HCnOnhJOBaBIIIHXCH yeT· 

pOHCTB ycTaHOBKa ll03BOnHeT BeCTH DOHCK 

~a)l(e HeCTa6HnhHbiX MarHHTHbiX Ja~H.IJ:OB 
co apeMeHeM )I(HJHH annoTh ~o 10- 0

ceK. 

B peJynLTaTe HJMepeHHH ycTaHOBJieHo, 

"'TO ce1.feHHe PO*.D:eHHH MarHHTHhiX Ja{ H.IJ:OB 

npoTOHaMH c 3HeprHeH 70 T3e B coy,nape

HHHX HyKnOHOB C H~paMH KpeMHHH H KIICno-

po.na .nnH Mace MOHononeu OT 3 .no 5,5 npo

TOHHhiX MaCC H MarHHTHbiX JapH.IJ:OB OT g ;:;; 

40 e .IJ:O g ;:;;137 e Ha 95o/o·HOM ypOBHe 

CTaTHCTHlJeCKO/c .IJ:OCTOBepHOCTH He npe-

BOCXO.IJ:HT 10- O CM2 • 

<> B onbtlllax no npoeepKe 3aKoHa co
xpaHeHUJI AenmoHHozo 3apJioanyTeM noHcKa 

JanpemeHHoro 3THM JaKOHOM pacna.na p.+ .... 

r·~===--=: 
II 

~~:::::: 
II 
II Ni; 
II IV 
'!-------1 
r-------.' 

I I I 

~--·-,~~-, I I I II 
I I 1 1 . , .. , 
I J.,. __ __ •'~·-------
1 r- -- - - - . ' '~-
: I I:~ 

-- I I I •·-------..1.-, I I I 
---,,-------,; 1 1 I 

II 'I I fj II 
'I 1 1 I I 

r::r~~~-~~~~-r ............ ;_;-_--__ ~:_·;_~:::::: 
r---, r----,: E:=-,.--=.3 1, 1 tji. 

' :',• !: c:~==~ ,1,1 1,:/ ---J ------·I ..,.,. __ T) -------- -:;-..1 ,..._: __ J_~ I I 

• r--""7--·: , I 
fl,,!_ : 

I I 
I I 

L,.-.,.; 
II II 
II 1' 

II '' :1 :: ,. ,, 
,I It 
t' ,, 
1~::-_-_:;l 

:1 ·: :: :· 
II II 
II II 
II II 
~~---J: It----, 

i~: ·.l:l 

--- ----:. -----;-.----, 
II 1 
II I 
II I 
II I 
II I 
II I 
II I 

•' I 
I •I I 

It I 
~-----J ... ____ ..J 

r---r-----~ 

I, 

' I r 
I 
I' 
I' ' 
l·l - - ~ ,. 
~_;_;_~==:..'_-i. ~. 
I 

I 

~~~:--
c---- .. 

---------- -----~~~-~ 
i;-j--1 

21. CxeMa yCIIIQH06KU no nOUCKY MOHOIIO.IIJI J(upaKa: 1 • <P3Y, 2 • KOHU
"'eCKOe 3epKQ.IIO, 3 • UliiiOpKU, 4 - n,!OCKUe 3epKQ.IIQ, 5 - nO.IIJipOUObl, 

6 - co6upa101JIQJI .IIUH3a, 7- npo3pa..,Hoe OKHO, 8,13- coeouHumeAbHbte 
lllpy6bl, 9 • KOJICYX OniiiU"'eCK020 pyKaea, 10 • MQ2HUIIIHQJI 3QIJIUIIIQ cP3Y, 
11- eaKyyMHOJIKaMepa, 12- Keapijee:uMuweHb·paouamop, 14- muma
HOBbte HQCOCbl, 15 • ea KYYMHblU nOCil, 16 • C6UH1.106QJI 3QIJIUIIIQ, 1 7 -
Ul./1103 0./IJI 6600Q MUUJeHU· pQOUQIIIOpa. 

lm 



-> e+ e- e+ycTaHOBJieHO, qTO Ha 90o/o-IJ OM. 

ypOBHe ~OCTOBepHOCTH OTHOCHTeJibHaH Be

pOHTHOCTb rrpou:e cca R :S 3,2 • 10 - 9 

83aHMO~eHCTHHH . . 
ITHOHOB H HYKJIOllOB 

c HYKJIOHaMH H .s~paMH 

0 B :JKcnepuMeHmax c npona11oeou lly-
3blp&Koeou I<QMepOU Ha nyqKe IIHOHOB C HM

IIYJibCOM 5 F:Je/c rronyqeHhi cne~yiOII:He 

pe 3YJihTa Tbl: 

a/ BrrepBbie Bbi~eneHbi KaHaJihi 6oJihlliC,ro 

p.s~a pe~KHX, H~YIUHX c MaJihiMH ceqeHHHMH 

peaKU:HH C o6pa30BaHHeM B O~HOM aKTe I.e

CKOJibKHX CTpaHHbiX qaCTHU: H HeHTpaJibHbiX 

Me30HOB, H OIIpe~eJieHbl HX ceqeHHH. 

B qacTHOCTH: 

a(TT-P .... TT+ TT-"£° K 0 TT 0) =29,6"!:_34,8MKliap~ 

a(TT-P .... K+TT-A0 17'0TT 0 ) = 19,6 ± 13,6 MK6apH~ 

a ( "-P .... "+"- A° K0 TT 0 TT0),52,6±.23,6 M1<6jzp11, 

a(TT-P .... K+TT-A0 17' 0 ) 

a(TT-P ~ K+TT-"£ 0 TT 0) 

56,8 ±. 16,2 MI<CapH, 

54,8 ±.14,1 M1<61p1l, 

a(TT-P ->1!+17'-A°K 0 ~ 0)=81,0±36,0MI<CQPH. 

3TH ceqeHHH cpaBHHMbl C ceqeHHJ!MH 

~pyrHx KaHaJIOB c A 0 - rHrrepoHOM B KOH ~q
HOM COCTOHHHH. IJonyqeHHbie ~aHHbie IIO'<a-

3biBaiOT TaKiKe, qTO peaKU:HH TT-P -->K+,-Ao 

H~eT rrpeHMYIUeCTBeHHO ITO KBa3H~ByxiLtC

THqHoMy KaHany K * A HJIH K * A . Ce-
890 1420 

qeHHH yKa3aHHhiX peaKU:HH orrpe~eneHhi 611a-

ro~ap.s pa3pa6oTKe HOBOH MeTO~HKH H~~H

THd>HKaU:HH KaHaJIOB peaKU:HH. 

6/ H3MepeH cneKmp A 0 
p - cucmeMbl Ha oc

HOBaHHH 6onee 500 C06biTHH 77-C-B3aH.to

~eHCTBHH c poiK~eHHeM A0 
-rHrrepoHOB 

B corrpoBOiK~eHHH rrpoTOHOB. B crreKTPt He 

20 

It) 

5 

(I~ I± 2.9) t'J<f' {-( I.S i O.J)! '.J 

~-Hi ,~- 9 

as 1.0 
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22. Pacnpeoe/leHue co6&tmuu e pea1<14UU 
TT-N ->TT_TT_TT_TT+TT+N npu :JHepzuu 5 F:Je 
no 4- UMny/l&cy t '= ( t - tmin) , nepeoa-
eaeMOMY cucmeMe nJtmu TT- Me3oHoe. 

J(l 

f() 

1.(1 

:;r:-, S.JZ') 

f78t.YJtf. I 

I 
I 

I 
I 

I 

,.. 
I I 
I I 
I I 

2.0 

23. PacnpeoeAeHue co6&tmuu no :JrjrjeKmue
HbiM MQCCQM nJtTilU 7T- Me30HOB U3 peaJ<
!IUU TT-N .... "- "-TT-TT+TT-f-N npu :JHepzuu 5 F:Je. 
KpueaJt - pact.tem&l MemoooM MoHme- KapAa 
/cmamucmut.tecKaJt MooeA&/. 
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2i27 

80 881 KOMO. 

J,() 

lO 

0 

24. Cne1<T11p :JrjJf/JeKmueHbiX Mace A p -
cucmeMbl, o6pa3YK>IJIUXCJl eo e3auMooeucm-
6UJlX TT- - M€30H06 C YZAepOOOM npu 3H€[
zuu 5 F3e. 3awmpuxoeaHHQJl zucmozpaMMa 
noAyt.teHa Ha ocHoeaHuu oaHHbiX OAR co6ormt. u 
C npOTTlOHQMU, OC1TlQH06U6WUMUCJl 6 I<QMepe. 

Ha6mo,naeTCH KaKHX-nH60 CTaTHCTHl.feCKii 

,nOCTOBepHbiX aHOManHH 3a HCKniOl.feHHeM 

MaKCHMyMa rrpH /2130±20/ M:Je/c 2 
3TOT MaKCHMYM 6bin OTMel.feH paHee B pa-

6oTax p11.na asTopos, Hccne.nosasumx K'-d
BJaHMo,neH:cTBHH, H C 60nhlliOH BepOHTHO· 

CThiO o6ycnosneH :2. N -sJaHMo.neH:cTBHeM B 

KOHel.fHOM COCTOHHHH. 

e/ IIoAyt.teHbl Hoeore oaHHble o npo!Jecce 
TT.:..n .... nTT+TT-TT-, Ha ocHoBe HJyl.feHHH 

CBhirne 1700 cnyl.faes ::non peaKIIHH rroKa

JaHa rrpHMeHHMOCTh MeTo.nHKH LPS -aHa

nHJa IlpH HMIIynhCe HaneTalOIIIHX IIHOHOB 

5 F:Je/c. CpasHeHHe peJynhTaTOB aHanHJl 

c .naHHhiMH rrpH 6onee BhiCOKHX JHeprHH x: 
06Hapy~BaeT IIOCTOHHCTBO Cel.feHHH ,nH· 

4JpaKUHOHHOH ,nHCCOUHaUHH HaneTaiOIIIe fi: 
l.faCTHUhl /IIHOHa/ .~·H MHllieHH /HeHTpOHai 

c TOl.fHOCThiO OKono 10o/o B .nHarraJoHe JHep-

rHH rryl.fKa IIHOHOB oT 5 F3e .no 16 F3e. 
34J4JeKTHBHbie Cel.feHHH peaKUHH B CeKTOpax 

l!>aJosoro rrpocTpaHCTBa rrpo.nonhHhlX HM· 

rrynhcos, r.ne rrpouecc He CBHJaH c ,nH-

4JpaKUHOHHOH ,nHCCOUHaUHeH, rra,naiOT B co

OTBeTCTBHH C rrpe,ncKaJaHHeM MO,nenH O,nHO

Me30HHOrO o6MeHa. 

2/ llpOOOAJKQAUCb UCCAeOoeaHUJl npoijeccoe 
Ouf/Jpai<IJUOHHOU OUCCOIJUQIJUU IIHOHOB Ha 11,n· 

pax yrnepo.na rrpH JHal.feHHH HMrrynhca Ha

neTaiOIIIHX IIHOHOB 5 F3e/c, 6nH3KOM K ITO· 

pory peaKUHH. )l;nH peaKUHH C o6pa30BaHHeM 

rrHTH rrHoHos 1 "-c 12 .... Jir._ 2 "+ c 12 + 
+ HeHTpanhHhie qacTHUhi/ rronyl.feHa oueHKa 

J4J4JeKTHBHOrO Cel.feHHH: a ~ 36 Ml<6apH 
jypoBeHh ,nOCTOBepHOCTH 90o/o/. 

0 OnpeoeAeHo noAHoe cet.teHue peaK
IJUU TT + p -> 11+11+n IIpH 3HeprHH IIHOHOB 

0( :rr• tr•n)MO 

0.5 

0.~ 

0.3 

0.2 

0.1 
0 

Trr 1136 
200 21.0 320 360 

25. Cet.teHue peai<IJUU "+ p-> 11 +TT+n. 3Kc
nepuMeHmaAbHble mot.t1<u: • - oaHHore ,l(y6-
Hbl /1972/; o - UEPHa /1963/; o 
Eepi<AU /1962/. KpueorMu nol<a3aHbl meope
mut.tecKu noAyt.teHHble cet.teHUJl, eort.tucAeH
Hbre npu pa3HbiX 3Hat.teHUJlX napaMempa ~ . 



:X=IF11 l/lf311 4 3 2 
('.9=175°) 

20 

2 3 4 I=IFfii/IFJ,I 
(P=5°) 

26. 3aeucuA4ocmb ce~eHuil peaK!IUil rr N -> 
-> 1T 1T N 0111 napaMempa X • 3a eoUHUIIY 

npUHJl1110 Ce~eHU€ peQKIIUU TT± p -> TT± rr0 p. 
3awmpuxoeaHHbte no/locbt yKa3btea10m Hail
oeHHbte 3HQ~€HUJI X npu pa3HOC1/IU r/Ja3 
U3omonu~ecKux aMnllumyo F31 u F11 , 
paeHbtX ¢ =5° u ¢ =175° coomeemcm
eeHHO. 

230 M3e. HaH:.u;eaHoe JHatJeHHe coaMecTH

Mo C ,IJ;aHHhiMH 0 CetJeHHH peaKUHH rr-p-> 

-> TT + TT - n , IIOJiytJeHHhiMH B Jia6opa TO

pHH paHee, HCKJIIOtJaeT O,IJ;HO H3,IJ;ByXHaH6o

Jiee BepOHTHhiX 3HatJeHHH rrapaMeTpa ~ = 
=4,5 B TeOpHH "MHrKHX" IIHOHOB H COrJiacy

eTCH CO 3HatJeHHeM ~ =0, T.e. IIO,IJ;TBep)I(

,IJ;aeT aapHaHT Baif:H6epra B TeopHH 

"MHrKHX" IIHOHOB. 

HoBbie .u;aHHLie o cetJeHHHX orrpe,u;eJIHIOT 

TaK)I(e ,IJ;OIIYCTHMbie 3HatJeHH11 OTHOIIIeHHH 

H30TOIIHtJe CKH- HHBapHaHTHhiX aMIIJIHTY,IJ; pe

aKI.J;HH TT N-> TTTTN B COCTOHHHHX P11 H P31 
Ha rropore pO)I(,IJ;eHHH Me30Ha. 3TOT pe3yJIL· 

TaT II03BOJIHeT OI.J;eHHTh B03MO)I(HOCTH HH3· 

K03HepreTHtJeCKOH TeopHH peaKUHH rrN-.rrrrN 
;rpH6oa, AHceJILM, AHHCOBHtJ/ a orrpe.u;ene-

HHH ,IJ;JIHH TTTT -pacceHHHH. 
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0 ,l(ur/J(JepeH!IUQilbHoe ce~eHue npomoH
noomoHHozo pacce.RHU.R HJMepeHo rrpH 3Hep

r m 630 M 3e B o6nacTH MaJILIX yrnoa 

j:! ,2 -;-13 ° JI.C ./, BKJIIOtJaiOmeif: 06JiaCTh Ky

JI )H·H,u;epHOH HHTep$epeHI.J;HH. 3KCIIepHMeH

TiLJihHbie TO'IKH ,IJ;JIH yrJIOB 2,2-6,5° JI.C. 

JI<!rJIH 3Ha'IHTeJihHO HH)I(e ,u;aHHhiX, IIOJiytJeH· 

HhiX. .u;pyrHMH aaTopaMH rrpH 3HeprHHX 

6~i0-660 M3e H rrpHBO,IJ;HBIIIHX rrocne o6pa-

6oTKH K pe3KOMY paCXO)I(,IJ;eHHIO C rrpe,u;CKa-

3aHH11MH TeOpHH ,IJ;HCIIepCHOHHhiX COOT HOllie

HJIH. 3KCTpaiiOJIHUH11 HOBbiX ,IJ;aHHhiX K yrJiy 

pacCeHHHH 0 ° ,u;aeT ,IJ;JIH peaJihHOH qaCTH 

61! CCIIHHOBOH aMIIJIHTY ,IJ;hl ynpyroro pacce 11· 

HHH ReAP (0° ) JHatJeHHe /0,54± 
±0,06/ • ld -IJ CM, HaXO,lJ;Hll.leeCH B xopo

III::!M cornacHH c rrpe.u;cKaJaHHeM TeopHH. 

0 Ilolly~eHbt nepebte oaHHbte B coa-

M ::!CTHOM 3Kciiei.JHMeHTe JUIII Olf.Hlf -

CiKJie-lfcl>B3 no H3MepeHHIO rroJIHPHJaUHH 

H IIOBOpOTa CIIHHa B TT -p - pacceJIHHH IIpH 

HJmynLce IIHOHOB 40 T3e/c. YcTaHOBKa 

C IIOJI1lpH30BaHHOH MHIIIeHhiO C06paHa Ha 

IIYtJKe IIHOHOB IIPOTOHHOrO CHHXpOTpOHa 

5 
l 

0 5 10 15 20 25 
t1; TPIIAfJ~bl' CU,M 

21'. Y21l06QJI 3Q6UCUMOC1/Ib our/J(JepeHIIUQilb
HC zo ce~eHUJl pp- pacce.RHU.R npu 3Hepzu.Rx 
6.S'O, 650 u 660 M3e. 
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E~.NJI 
28. 3HepzemU<J€CI(QJl 3QBUCUMOCmb ri::Ipa-

Re A (0) 
Mempa a= OIIJI pp-pacceJlHUJl. 

I m A (0) 

Mct>B3. llomipH3aUHH onpe.n;eneHa np11 14 

3Ha'-leHHHX KBa,n;paTa nepe,n;aHHOrO HMIII'Jih

Ca OT 0,01 .n;o 1,01 /F3e/c/. YcTaHoane

HO, '-ITO MaKCHMaJihHaH BeJIH'-IHHa II011Hpll3a

UHH COCTaBJIHeT OKOJIO 6o/o. 
() Ynpyzoe pacceJlHUe nuoHoe zeAueM- 3 

u zeAueM-4 Hccne.n;osanoch B uenxx ii•JJiy

'-leHHH ,LJ;eTaJihHOH HH~OpMaUHH 06 yiip)rOM 

pacceHHHH IIHOHOB B paHOHe (3/2, 3/2)

pe30HaHCa H HCIIOJih30BaHHH 3THX ,LJ;aBHhlX 

,Ll;JIH HaXO*,Ll;eHHH 3JieKTpOMarHHTHOrO pa

,LJ;Hyca IIHOHa. llporpaMMa 3KCIIepHMeHfOB, 

B KOTOphiX BMecTe c coTpy.n;HHKaMH OHJIM 

yqacTBYIOT ~H3HKH HHCTHTYTOB HPii, CPP 
H MTaJIHH, peaJIH3yeTCH Ha cneKTPOMt~Tpe 

CO CTPHMepHOH KaMepoH BhiCOKOrO ,LJ;aBJie

HHH, HanonHeHHOH renHeM. B 1972 ro.n;y 

B 3KCII03HUHHX Ha TOHKOM IIY'-IKe CHHXpo

UHKJIOTpOHa IIOJiy'-leHO CBhiiiJe 700 ThiCH'-1 

~OTOrpa~HH CJiyqaeB B3aHMO,LJ;eHCTBHH IIHO

HOB C reJIHeM, H3 HHX 6onee 500 ThiCH'-1 -

Ha KaMepe, HarronHeHHOH renHeM-3. TaKaH 

a 

10 

5 

! ' 
30 60 90 120 150 180 Bn 

d6+ 
dn, 

mSfsr 6 
nlHe 15,0 

+ 
10.0 

5,0 

30 60 90 120 150 180 Bn 

29. Y2AOebte 3QBUCUMocmu ourjjrjjepeHtjUQAb
HbtX ce<JeHuii ynpyzozo pacceJlHUJl "--Me-
3oHoe /a/ u "+ -Me30Hoe /6/ c 3Hepzueii 
100 M3e JlOpaMu 3 He. 



MeTO,n:HKa HCnOJih3yeTCH B npaKTHKe tPH3H

qe CKOrO 3KCne pH MeHTa BnepBhie. 

H3MepeHhi ,n:HdJdJepeHuHaJihHhie ceqeJ-HH 
ynpyroro pacceHHHH rr+- H rr--Me30I'OB 

c 3HeprHeii 100 M3e H,n:paMH reJIHf -3 

B ,n:Hana3oHe yrrroB 25-165 ° c.u.M. I1crr

Hhie ceqeHHH npoueccoB Haii,n:eHhi paBHhiMH 

a(rr +He3) =/43,6±1,8/ M6apH H a(rr-H~3r 
=/31 ,0±1 ,3/ M6apH. CpaBHeHH"e ,n:aHHbix" 
o rr He3-pacceHHHH c norryqeHHhiMH pa1- ee 

v H 4 Ha TOH )f(e ycTaHOBKe ,n:aHHhiMH 0 7T c -
pacCeHHHH nOKa3hiBaeT cymeCTBeHHOe pa 3-
rrHqHe ceqeHHH 3THX npoueccoB, qTo r o-

3BOJIHeT onpe,n:errHTh pa3HOCTh ceqeJ- HH 

c xoporneii TOqHoCThJ-O. 

AHaJIH3 rrHe 4 -pacceHHHH o6Hapy:aHJI 

HeO,n:H03HaqHOCTh dJa30BOrO Ha6opa ,LJIH 

onHcaHHH ynpyroro pacceHHHH. YcTaHcB

rreHo, KaKoe H3 3THX perneHHH HBJIHelCH 

npaBHJihHhiM. TeM caMhiM o6'hHCHeHhJ 31- a

qHTeJihHhie paCXO)f(,n:eHHH, cyme CTBOBaBII He 

B JIHTepa Type npH HHTepnpeTaiiHH rr H ~ -
pacceHHHH, B TOM qHCJie H OTHOCHIIIHECH 

K onpe,n:erreHHJ-0 pa,n:HycanHoHa. YcTaHoBre

Ho TaK)f(e, qTo pe30HaHc B rrHe 4 ynpyroM 

pacceHHHH HMeeT MeCTO npH MeHhll eH 

3HeprHH nHOHOB /140 M36/, qeM B CJiyt.ae 

rr p -pacceHHHH /180 M3e/. 

HAepHWI CTPYKTypa 

H MeXaHH3M .H,ll;epHbiX peaKIIHH 

0 B 3KcnepuMeHme no u3yt.teHU10 peeK
t~uu ( 7T +, 2 p) Ha H,n:pax JIHTHH npH 3Hep

rHH 85 M3e BnepBhle norryqeHhi ,n:aHH >Ie 

06 yrJIOBOH 3aBHCHMOCTH ceqeHHH H non

HOM yrrroBoii KopperrHIIHH npoToHoB. Oopa-

6oTKa OKOJIO 10 ThiC. aKTOB peaKIIHH, 3a

perHCTPHPOBaHHhiX MeTO,n:HKOH HCKpOB :.IX 

KaMep, n03BOJIHJia onpe,n:eJIHTh ceqeEHH 

npouecca ,n:rrH rnecTH Ha6opoB nap yrJJoB 

HCnyCKaHHH npOTOHOB B CJiyqae H,n:pa-MH

llieHH 
6 Li H Tpex Ha6opoB - B crryt.Jae 

7 L. z • 3KcnepHMeHTaJihHhie pacnpe,n:eJJe• 

HHH C06hiTHH, OTHOCHIIIHXCH K 3aXBaTy nE 0-
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Ha KBa3H,n:eiiTpoHoM p - o6orroqKH, no yrrry 

pa3rreTa npoTOHOB, no yrrry TpeiiMaHa-RH

ra, no HMnyJihCY OCTaTOqHhiX H,n:ep XOpOlliO 

OnHChiBaJ-OTCH pacqeTOM B npe,n:nOJIO)f(eHHH 

noJIJ-OCHOrO xapaKTepa peaKIIHH H npH HC

nOJih30BaHHH KJiaCTepHOH MO,n:eJIH CTpoeHHH 

H,n:pa 6 Li , pa3BHTOH TeopeTHKaMH 
HHHR<I> MrY. A6corrJ-OTHoe 3HaqeHHe ceqe

HHH 3aXBaTa nHOHa KBa3H,n:eHTpOHOM p -

o6orroqKH 6orree qeM B norrTopa pa3a npe

BhiiTiaeT 3HaqeHHH COOTBeTCTBYJ-OIIIHX ceqe

HHH ,n:rrH 3aXBaTa cBo6o,n:HhiM ,n:eiiTpoHoM. 

,lJ;JIH 3aXBaTa KBa3H,n:eHTpOHaMH S -KoHdJH

rypaiiHH TaKoe npeBhirneHHe paBHo2-3. Pe-

3YJihTaThl OnhiTa n03BOJIHJ-OT Henocpe,n:cT

BeHHO npoBeCTH KOJIHqeCTBeHHYJ-0 npoBepKy 

ITIHPOKO npHMeHHeMoro B TeopHH npe,n:norro

)f(eHHH 0 TO)f(,n:eCTBeHHOCTH B3aHMO,n:eHCTBHH 

nHOHOB C H,n:epHhiMH KBa3H,n:eHTpOHaMH H 

CB060,n:HhiMH ,n:eHTpOHaMH. 

0 H3MepeH&I cneKmp&l 11eiimpo11oe om 
M10- 3axeama JIOpaMu 127! , 208Pb, 232Th. 
<l>opMa cneKTpOB XOpOlliO OnHChiBaeTCH 

"HcnapHTeJihHOH" MO,n:eJihJ-0 C O,n:HHM na

paMeTpOM - H,n:epHoii TeMnepaTypoii T. 

BonpeKH npe,n:cKa3aHHJ-O CTaTHCTHqecKoii 

Mo,n:errH 3HaqeHHH napaMeTpa T ,n:nH yKa-

3aHHhiX H,n:ep C TOqHOCThJ-0 B 5o/o COBna,n:a-

1-0T. 3TOT pe3yJihTaT MO)f(HOHHTepnpeTHpo

BaTh KaK nepBOe yKa3aHHe Ha TO, qTO 

B03HHKaromHe B npouecce Mro- 3axBaTa KBa-

3HCBH3aHHhie B036y)f(,n:eHHhie COCTOHHHH 

pacna,n:aJ-OTCH c nepexo.n:oM B MarroqacTHq

Hhie B036y)f(,n:eHHhie COCTOHHHH OCTaTOqHOrO 

H,n:pa 6e3 .Ll:HCCHnaiiHH 3HeprHH B036y)f(,n:eHHH 
no MHOroqacTHqHhiM COCTOHHHHM. 

0 HcC/zeOoeaH&I peaKt~uu 3axeama 
ocma1106U6WUXCJI nU01106 JIOpaMU 16 0 H 

14 N , conpoBO)f(,n:aromHecH o6pa3oBaHHeM 

H,n:pa 8 Li . <l>oT03MYJihCHOHHOH MeTo,n:HKOH 
H3MepeHhi 3HepreTHqecKHe H yrrroBhie pac

npe,n:eJieHHH BTOpHqHhiX qacTHII H pacnpe

,n:erreHHH no 3tPtPeKTHBHhiM MaccaM pa3JIHq

HhiX no,n:CHCTeM qacTHII B KOHeqHOM COCTOH
HHH: ( 2Hp,n) , ( 4 He, n), ( 4 Hep,n)H ,n:p. 
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30. CpaeHeHue OaHHbiX o6 3Hep2emu<Jt?CKUX 
cne1<mpax HeumpoHoe u3 ROepHo2o p-·3a
xeama c npeocKa3aHueM cmamucmu<JecKou 
MoOeAu peaK!lUU. Ha pucyHKe npueec eHbl 
3Ha<JeHUR "meMnepamypbl" ROpa, noAY'teH
Hble no cneKmpaM, U3MepeHHbiM e pa6cmax: 
~- EepKAU /1963/, ~ - LJEPHa /IS 71/, 

~ - ,l(y6Hbl /1969/uUEPHa/1971/- coeo
Hee, i- ,l(y6Hbl /1972/. CnAOUJHOU AU'IUeU 
noKa3ciHa 3aeucuMocmb "meMnepamypbl 'RO
pa, onpeOeAeHHou c 10%-Hou mo<JHOC~b~, 
e pa3AU'IHbiX ROepHbiX peaKilURX, omtcbz
eaeMbiX cmamucmu<JecKou MoOeAb~ OAR 
3Hep2uu eo36y:w:OeHuR -18-20 M3e. 

OueHeH OTHOCHTenbHbiU BKna.n JaxBaTa Ha 
HYKflOHHhiX aCCOUHaUHHX C '-IHCflOM HYKflOHOB 
OT 2 .llO 6. 

0 OcyiJiecmeAeH nouc1< mpaHcypaH,)6biX 
3AeMeHmoe npH o6nyYeHHH aonh!}JpaMa H 
ypaHa ITPOTOHaMH C 3HeprHeU 70 r36. 
Bo !}JpaKUHH aKTHHH.llOB, Bhi.UeneHHoir H3 
ypaHa, JaperHcTpHpoaaH 246 Cf , o 5pa-
3YIOIUHHCH C Ce'-leHHeM a ::: 10 -35 c.;.~ 2 . 

nonee TH:>Kenbie 3neMeHTbl 06Hapy»:eHbl 
He 6binH I a < 2 • 10 - 38cM 2 I . :hoT 
peJynhTaT He no.nTaep>K.naeT npe.unom,:>Ke
HHH, c.nenaHHoro yYeHhiMH Pe3ep¢op.loa
CKOU na6opaTopHH o Ha6nJO.neHHH cnoHraH
Horo .neneHHH H30Tona 3neMeHTa 112, Ol)pa-

3YIOIUeroCH B pe3ynbTaTe BTOpH'-IHbiX peaK
UHU a aonh!}JpaMe no.u .uencTaHeM npoTOHOB 
c 3HeprHen 24 F36. 

CneKTpocKonHH 

HeHTpOHOAe~HQHTHWX HAep. 

KopoTKO)I(HBynvie H30TODbi. PaAHOXHMHH 

Ilpoae.neH UIHPOKHU Kpyr HCCne.UOBaHHU 
a cooTBeTCTBHH c nporpaMMon RCHAIIII. 

0 H3y<JeHbl cneKmpbl y -Ay<Jeu KoH-
aepcHOHHhiX 3neKTpOHOB H yy - COBna.ne
HHH .llflH y.uaneHHhlX OT llOnOChl CTa6Hnb
HOCTH KOpOTKO:>KHBYIUHX H30TOllOB Yb , Tm, 
Er , Ho . IlonyYeHbi 3KCnepHMeHTanhHbie 

.UaHHhle 0 KOpHOflHCOBOM B3aHMO.lleHCTBHH 
ypoaHen a n.npax 3p6Hn-159, -161, -163. 
KpoMe paHee ycTaHoaneHHhiX H30Mepoa 
ronhMHn-158 H ronhMHn-160, o6Hapy>KeHbi 
HOBbie KBa3H.llBYXYaCTH,'-IHbie COCTOHHHH. 
11.ne HT HtPHUHPOBaHbl ypOBHH '-!e THO- '-!e THbiX 
n.nep .llHCnpo3HH I A = 158, A =1601, 
npe.ncKaJhlaaeMhle "caepxTeKyYen" Mo-
.nenhiO H.llpa, a TaK>Ke COCTOHHHH raMMa
H 6eTa-nonoc. 

0 Ceoilcmea eo36y:w:oeHHbiX cocmoRHuil 
ROep HJyYeHhi a o6nacTH YHcen HenTpOHOB 
40 H 50 H npOTOHOB - 40. IlOCTpOeHbl 
cxeMbi pacna.na H30Mepoa 8 3 y H 83m y. 
YcTaHoaneHo, '-ITO npH pacna.ne H30Mepoa 
B036Y:>K.llaiOTCH .llhlpO'-IHO·HeUTpOHHbie ypoa
HH THna ( P,1,) -! ( P3 / 2 )";

1 
( f s/2 )-;1 

( Py, ) - 2 

H COCTOHHHH C CeHbOpHTH, paBHbiM 3. J1c
cne.noaaHbl KOpOTKO:>KHBYIUHe H30TOllhiBBmNb 
H 87 Nb -Bnepahle nocTpoeHa cxeMa pac
na.na 88mNb .OTKphiT HOBhiU H30Ton 77 Nb. 

0 IlpoeeOeHbl wupo1<ue uccAeOoeaHUJl 
6036y:w:OeHHbiX COC1110RHUU nonyMarH'-IeCKHX 
n.nep c YHcnoM HenTpoHoa N =82 H HenT
poHo.ne!}JHUHTHhiX H30TOllOB Tep6HH; YCTa
HOBneHbl cxeMhi pacna.na pn.na H30Tonoa 

N d H Pr c nepHO.llOM nonypacna.na .no 
4-5 MUH. MeTO.llOM Ja.nep:>KaHHhiX 3neKTpoH
raMMa-coana.neHHU onpe.neneHhl apeMeHa 
:>KH3HH B036y>K.UeHHbiX COCTOHHHU B HeUTpo-



HO.D:ecPHUHTHhiX H,D;pax I63 E r 165 E r 
153 Tb , 154 Gd, 135La. llyTeM HlY: 

qeHHH B03MyiUeHHhiX yrJIOBhiX yy "KOp· 

peJIHUHH HCCJie,D;OBaHhl B036y)K,D;eHHhie co· 
151 

CTOHHHH B H,D;pe G d. ,Ll;JIH g ·<lJaKTI)" 

pa ypoBHH c :meprHeil: 108 K38 nonyq«:Ho 

JHaqeHHe -0,54 ! 0°l/J . CoBMecTHc c 

rpynnoil: yqeHhiX CacceKcKoro yHHBepCH"'e ~ 
Ta HJyqeHhl YY • H {3y • KOppeJIHI(HH 

B x.npe 152 Gd. 

¢ 3aeepweua pa3pa6omKa 3Kcnp~?c-
cH&IX Memoooe raJoTepMoxpoMaTorpacm

qecKoro Bhi,D;eJieHHH ,D;eCHTH pa,D;HOaKTJ:B· 

HhiX 3JieMeHTOB ,D;JIH H,D;epHO- cneKTpOCKOJ:H· 

qecKHX Hccne.noBaHHH. IIpe.nno*eHa Me To

.D:HKa Mace- cenapauHH H paJ.neneHHH H301 o

noB aKTHHH,D;HhiX 3JieMeHTOB. 0T,D;eJI H,D;t p· 

Hoil: cneKTpocKonHH H pa.nHoxHMHH Jia6oi a

TOpHH H,D;epHhiX npo6JieM npO,D;OJI)KaJI 06€ C

neqHBaTh nocTaBKy H30TOnOB B HHCTHTYThl 

CTpaH·yqacTHHU OllRll. 

3JieKTpOHHaH CTPYKTYpa 
ae~ecn:a 

ilHTeHCHBHO pa3BHBaJIHCh MeTO,D;hl H C • 

CJie,D;oBaHHH 3JieKTPOHHOH CTPYKTYPhl BeiU ~
CTBa C nOMOJUhiO 77- H jl ·Me 30HOB. BJ,J

HCHHJIHCh npHHQHnHaJihHhle BOnpOChl, BOJ· 

HHKaiOIUHe npH HJyqeHHH KHHeTHKH XHMHq ~ • 

CKHX peaKQHH, XHMHqeCKOrO CTpOeiHH 

CJIO)KHhiX coe.D:HHeHHH, npoueccoB pacnp )· 

cTpaHeHHH 3HeprHH npH B03 6y*.D:eHHH 6on,

IIIHX MOJieKyJI, a TaK)Ke npH peiiieHHH HeK,)· 

TOphiX npo6JieM cPH3HKH TBep.noro TeJia. 

<> lfCC/Ie008QHQ n/lOlllHOClllb 8Q/leHlllintX 

3/leKlllPOH08 8 MO/leKy/laX px,D;a opraHHql!" 

CKHX BeJUeCTB MeTO,D;OM HJyqeHHH BepOH'"· 

HOCTH nepe3apH,D;KH OTpHQaTeJihHhiX nHOHilB 

Ha CBH3aHHhiX npOTOHaX 3THX BemecTB. 

06Hapy)KeHO, qTo 3aMeHa a TOMa BO,D;OpO)(a 

B npe.nenhHOM yrneBo.nopo.ne Ha rpynuy 

OH npHBO.IJ:HT K CHJihHOMY cMemeHHIO nno·~

HOCTH BaJieHTHhiX 3JieKTPOHOB K OH- rpynn ~. 
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AHanorHqHhie pe3yJILTaThi nonyqeHhi TaK*e 

,D;JIH npoHJBO.D:HhiX 6eH30Jia. 

,LI;aHHhie 3THX 3KCnepHMeHTOB HMeiOT 

60JihiiiOe 3HaqeHHe ,D;JIH peiiieHHH npHKJia,D;· 

HhiX 3a,D;aq, TaK KaK HMeHHO 3JieKTpOHHaH 

nJIOTHOCTh onpe,D;eJIHeT XHMHqeCKHe 

CBOHCTBa BeiUeCTBa. 

¢ H3Mepeua ocmamo<~Ha.R noA.RpU3QtiUJl 

01/lPUt#Ql/le/lbHbiX M100H08, JaXBaThiBaeMhiX 

MOJieKyJiaMH aJIH<}laTHqeCKHX CnHpTOB H XJIO· 

panKHJIOB. Hail:.neHo, qTo BeJIHqHHa nonxpHJa· 

QHH B03pacTaeT C pOCTOM ,D;JIHHhl QenH, 

,D;OCTHraeT MaKCHMyMa H cna,D;aeT, CTpe • 

MHCh K onpe,D;eJieHHOMY npe,D;eJihHOMY 3Ha· 

qeHHIO. TaKoe xapaKTepHoe noBe.neHHe no

JIHpH3aQHH HHTepnpeTHpOBaHO Ha OCHOBe 

MO,D;eJIH, yqHThiBaromeil: 6hiCTphie XHMHqe

CKHe peaKQHH Me30aTOMa H B03MO)KHOCTh 

MHrpaQHH 3HeprHH B036y)K,D;eHHH B QenH 

yrnepO,D;HhiX a TOMOB. 

<> JfCC/le008QHbl 3QKOHOMepHOCl/lU 3Q· 

xeama omput~ameA&HbtX M10ouoe B JaMemeH

HhiX opraHHqeCKHX H BO,D;OpO,D;CO,D;ep)KaJUHX 

COe,D;HHeHHHX. ll3MepeHhl OTHOCHTeJihHhie 

BepOHTHOCTH 3aXBaTa MIOOHOB BO.D:OPO.D:CO· 

,D;ep)KaJUHMH rpynnaMH B 35 COe,D;HHeHHHX 

c HOHHOH CBH3hiO IN H4 F ' N H4 Cl H 

,D;p./, yrJieBO,D;OpO,D;HhiMH rpynnaMH B XJIOp· 

H HO,D;aJIKHJiax I c H 3 c 1 c4 H 9Cl H .np/' 

apoMaTHqeCKHM KOJihQOM B raJIOH,D;06eH30· 

nax/ C6H5F, C 4 H9C/H,D;p./HyrJieBo,D;o

PO.IJ:HhiMH rpynnaMH B KHCJIOpO,D;CO,D;ep)KaJUHX 

coe,D;HHeHHHx THna C4 H8 0 2 , C 2 H5 02 H .np. 

06Hapy)KeHO, qTo ,D;JIH 60JihiiiHHCTBa COe,D;H" 

HeHHH THna Z m H n Z' Ha6JIIO,D;aeTCH npeH· 

MymecTBeHHaH no cpaBHeHHIO c Z- JaBHCH· 

MOCThiO noca,D;Ka MIOOHHH Ha BO,D;OpO,D;CO,D;ep

)KaJUHe rpynnhi. 

TeopeTHqecKHe HCCAe~oaaHHH 
TeMaTHKa TeopeTHqecKHX Hccne.noBa

HHH B Jia6opaTOpHH B OCHOBHOM CBH3aHa 

C HJyqeHHeM B03MO)KHOCTH nocTaHOBKH HO· 
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BbiX 3KCnepHMeHTOB Ha CHHXPOUHKJ10TpOHe 
nocne ero peKOHCTPYKUHH B CHJlbHOTO'IHbiH 
$a30TpOH H Ha MarHHTHOM HCKpOBOM cneKT
poMeTpe OIUIH, ycTauoaneuuoM ua 7C· F:Je 
ycKopuTene B Cepnyxoae. 

0 IlocmpoeHa meopuJI KozepeHmHc 20 u 
HeKozepeHmHozo poJICOeHUJI t~acmut~, onu
paJOIUaRCR Ha TeOpHIO MHOrOKpaTHOrO pa.c
CeRHHR. llonyqeuoo6o6IUenne$opMynonTH
qecKOH Mo,nenu ua cnyqaif po:>K,neunR 'lac
THU B He,nn$paKUHOHHl>IX npoueccax, BH3bi
BaeMbiX 6eccnHHOBbiMH Me30HaMI' H 

y -KBaHTaMH Ha nerKHX H cpe,nHHX RJ(pax. 
lloKaJaua B03MO:>KHOCTb onpe,neneHHR non
uoro ceqeHHR B3aHMO,neHCTBHR npo,nOJlbHO 
nonRpH30BaHHhlX HeHTpallbHhlX BeKTOHOB 
C HYKJlOHaMH B OnbiTaX no po)K)leHHffi HeHT
pallbHbiX BeKTOHOB B nHOH- R,nepHbiX Coy,na
peHHRX. llonuoe Ce'leHHe B3aHMO,neHCTBHR 
nonepequo nonRpH30BaHHhlX BeKTOHOB MO
:>KeT 6biTb H3Mepeuo npu ua6nro,neuuu Kore
peHTHOrO $OTOpO:>K,neHHR BeKTOpHbiX Me3o-· 
HOB. 

<> lloKa3aHa eo3MOJICHocmb onpeo ?Ae
HUJI cnuHa u t~emHocmu oMera- u Kcu-nme
pouoa npu HJyqeuuu KorepeuTuoro poH,ne

""" 6apuou-aHTH6apHOHHbiX nap Me 30l aMH 
BbiCOKHX 3HeprHH ua R,npax. 

0 PaccMompeHbl :JAeKmpoMa2HUilHble 
3(H/JeK11lbl 8 nOAJipU3Qf.IUU 6apUOH08B Me JOH

HYKJ10HHOM H 6apHoH- R,nepHOM pacce mHH 
ua Manhie yrnhi. 06uapy:>Keuo, 'ITO Mar InT
HbiH MOMeHT 6apHOHa Bbi3biBaeT B lTHX 
YCJ10BHRX 3HaqaTeJ1bHbie n011RpH3aUHOHHbie 
3$$eKTbi. YKaJaua B03MO:>KHOCTb uenoc Je,n
CTBeuuoro onpe,neneuuR MHHMbiX u ,ne :fcT
BHTeJlbHbiX qacTeH a,npOHHbiX aMnJ11TYJl: 
pacceRHHR anepe,n. 

<> fipoaHaAU3Up08QHbl 3(/J(/JeKTilbl 6ey-
KPQ111H020 pacceJIHUJI B peaKUHH d ( p, ;~ p) n 
npu 3Hepruu npoTOHOB 600 M:JeB ycno 3HRX 
CHMMeTpuquoH reoMeTpHH pa3J1eTaffii.U HC H 
npOTOHOB. 

0 Ha3eaHa eo3MOJICHaJI nput~uHa omcym
cmeuJI y HYKAOHa napmHepa no t~emHc·cmu, 

Cyi.UeCTBOBaHHe KOTOporo CJle,nyeT H3 CHM
MeTpHH rpu6oaa - MaK )J;oy3J1J1a. TaKOH 
npuquuoii MO:>KeT 6biTb o6pameuue B uynh 
BbiqeTa uyKnouuoro nonroca Pe,n:>Ke. llyTeM 
aHaJ1H3a BepiiiHHHbiX R,nepHbiX $yHKUHH HaH
,neHO, qTo TaKoH uynh ,neiicTBHTenbuo cy
mecTayeT. 113 Teopuu BhlTeKaroT onpe,ne
neHHhie OC06eHHOCTH pd -pacceHHHH, 
B qaCTHOCTH, cne,nyeT O:>KHJl:aTb xapaKTep
HhlX Mnpoaanoa" B 3uepreTuqecKOH 3aau
CHMOCTH pacceRHHR Ha3a,n npH 3HeprHH 
npoTouoa 1,13-1,19 F:Je. 

0 PaccMompeHa npo6AeMa onpeoeAe
HUJI Ma2HUmHozo MOMeHma d -pe3ouauca 
npu HJyqeuuu npouecca pa,nuauuouuoro 
"+p -pacceHHHR. lloKa3auo, qTo o6cy:>K

,naarnuiicR pauee B nuTepaType MeTo,n onpe
,neneHHR 3aBHCHT OT MO,neJlH B3aHMO,neHCT
BHH. Y'leT paccMoTpenHhlX rronpaaoK Ja
MeTuo yMeHbiiiaeT O:>KH,naeMbiH 3$$eKT, 
o6yCJ10BJ1eHHbiH MarHHTHbiM MOMeHTOM. 
3TOT pe3ynbTaT cornacyeTcR c nonyqeuubi
MH ue,naauo B EepKnH 3KcrrepuMeHTaJ1hHbi
MH ,naHHbiMH, KOTOpbie He HaXOJl:RT 06'bRC
ueHHH B paMKaX npe:>KHHX TeopeTuqeCKHX 
pacqeTOB. 

<> llpoae,neu rrapuuanbuo-aonuoaoii 
auanu3 peaKuuu " N __. TTTTN a6rru3u rropo-
ra o6pa3oBaHHR d 1236 -pe3ouauca. Haii,ne
uo, qTo S -aonuoaaR ,nnuua 7!" -pacceR
""" B COCTOHHHH C H30CITHHOM T = 0 paBHa 
a 0 =+(0,65;t0,16)A 17 • Ha OCHOBe TeOpHH 
rpu6oaa rryTeM auanu3a HMeJOIUHXCR B nu
Tepa Type 3KCnepHMeHTaJ1bHbiX ,naHHbiX 0 

+ r- - pacrra,ne orrpe,neneuhl aenuquubi ,nnuu 
pacceHHHH B COCTORHHRX C H30CnHHOM T=O 
H T=2 :\ao\=(0,73 :1:: 0,07)A 17 H\ a 2 \ = 

( 0,08 ± 0,09 ) A • TT 0 B ceJt3U c :JKcnepuMeHmaMu no e p-

u e d- pacceJIHWO Ha MQAble Y2Abl, ebznoA
HeHHbiMU yt~eHbiMU ,4y6Hbl, EpeeaHa, Eyxa
pecma,rrpoae,neua cTaTncTuqecKaR o6pa6oT
Ka acex HMeromuxcH B Mnpoaoii nuTepa Type 
,naHHbiX o6yrrpyrOM ed-pacceHHHHBHHTep
Bane KBa,npaTa rrepe,nauuoro HMrrynhca 
0,3F- 2 

-;- 34,1 F - 2 • lloKa3auo, qTo 6e3 



BBe,O:eHHH HOpMHpOBOqHhiX MHO)f(HTeneii He

B03MO)f(HO nonyquTh y,o:oBneTBOPHTenbHcro 

OnHCaHHH BCeX ,O:aHHhiX. 

Kpyrrnhie 3KCIIepHMeHTaJibHbie 
ycTaHOBKH. 

HoBbie MeTO,lJ;bi uccJie,o;oaaH:;fH. 

3JieKTpOHHKa 
<> Ocyt~~ecmeAeH npo6Hbli1 3anycK n.Ruu

Mempoeozo MazHumHozo ucKpoeozo cneKTipo
Mempa /MlfC/, ycTaHOBneHHOrO Ha nne H

HOM nyqKe 76 F3e ycKopuTenH H<I>E 3. 

3anyCKY cneKTPOMeTpa npe,o:rueCTBOBano 

BhiiTOnHeHue B 1972 ro.o:y 6onhrnoro o6be Ma 

MOHTa)f(HhiX H Hana,o:oqHhiX pa6oT: B lf<l> 33 

CMOHTHpOBaHO nHTh,O:eC.HT MO,O:yneH HCKI·O

BhiX KaMep cneKTPOMeTpa, nna T<iJOpMhl, ~ C

TaKa,O:hi, BhiCOKOBOnhTHOe o6opy,O:OBaHHE H 

cucTeMa HenpephiBHOH oqucTKH raJa. Co-

6paHa onTnqecKaH ¢epMa cneKTpoMel pa1 
H ocymeCTBneHa Hana,o:Ka BCeH OnTHqeci< OH 

CHCTeMhl, CMOHTHpOBaHhl H onpo6oBaHhl 

6h!cTpo.o:eiicTBYIOrnHe <boToperucTpa TOI hi. 

YcTaHoBneHhi Ha nyqKe H onpo6oBaHhi cuc

TeMa CUHHTHnnHUHOHHhiX cqeTqHKOB H 

3neKTPOHHaH annapa Typa ,o:nH 3anycKa t c

KPOBhiX KaMep cneKTpoMeTpa. B pe3ynh1 a

Te 3aBeprneHHH 3THX pa60T B ,o:eKa6pe 6b nH 

nonyqeHhi nepBhie <boTorpa¢uu TpeKoB q;; c

THU. 

fipOBe,O:eHa OnhiTHaH OTna,o:Ka 3neKTpC•H

HOH annapaTyphi H3MepuTenH MarHHTHC·ro 

nonH cneKTPOMeTpa H nporpaMMHoro o6e c

neqeHHH B pa6oTe H3MepHTenH Ha nHI:HH 

c 3BM. CoBMeCTHO c Jla6opaTopueH: Bhi

qucnuTenhHOH TeXHHKH H aBTOMaTH3al,HH 

pa3pa6aThiBaiOTCH nporpaMMhi o6pa6o1 KH 

3KCnepHMeHTanhHOH HH<iJOpMaUHH. 

<> BeeOeHa 8 oeilcmeue MOO€/lb peA.RIIU
eucmcK020 cneKmpoMempa co CTPHMepi oii 
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KaMepOH B MarHHTHOM none H BO,O:OpO,O:HOH 

MHrneHhiO /ycTaHOBKa PHCK/. Ha Mo,o:enu 
0Tpa6a ThiBaeTCH CHCTeMa 3anyCKa BhiCOKO

BOnhTHOrO nHTaHHH, HCnhiThiBaiOTCH H3rO

TOBneHHhie B r .[(P BhiCOKOBOnhTHhle reHe

paTOphl, onpe,o:enHIOTCH OITTHManhHhie napa

MeTphi onTuqecKoii cucTeMhi. Co3.0:aHhi Ko

op,o:uHa THhie ,o:eTeKTOphi ,O:nHHOIO ,0:0 5 M 

C )f(H,O:KHM CUHHTHnn.HTOpOM. 

0 H320moeAeHa annapamypa OA.R onbl
moe no noucKy Ha ycKopumeAe H<PB3 
HOBhiX T .H)f(enhiX He CTa6HnhHhiX qaCTHU Ha-

6niO,O:eHHeM HaBe,O:eHHOH pa,O:HOaKTHBHOCTH. 

0 3aeepweHbl U32omoeAeHue u MOHmaJIC 
Ha cnHxpouuKnoTpoHe OHRH HOBOro npo

TOHHoro KaHana H MarHHTHOH <iJoKycupyiO

rueH 77 -Me30Hhl nHH3hl ,o:nH H,O:epHo-<iJH3H

qeCKHX H Me,O:HK0-6HonoruqeCKHX HCCne,o:o

BaHHH. Pa6oTa HBnHeTcH ,o:anhHeiirnHM pa3-

BHTHeM MeTO,O:OB HCnOnh<IOBaHHH npOTOH

HhiX nyqKoB ,o:nH Me.O:HUHHCKHX ueneii, Haqa

Toro Jla6opaTOpHeH H,O:epHhiX npo6neM COB

MeCTHO C lfHCTHTYTOM 3KCnepHMeHTanhHOH 

H KnHHHqecKoii OHKonoruu. Bcne.o: 3a OHRH 

npOTOHHa.H TepanHH CTana npOBO,O:HThCH B 

HT3<1>. Ha Me.O:HUHHCKHX nyqJ<ax Jla6opa

TOPHH H,o:epHhiX npo6neM OHRH H HT3<1> 

K KOHUY 1972 ro,o:a npornnH Kypc neqeHHH 

OKOnO 200 OHKOnoruqe CKHX 6onhHhiX. 

B HacToHmee BpeMH B Jla6opa Topuu 

.H,O:epHhiX npo6neM pa3pa6oTaH H CMOHTHpO

BaH KOMnneKC o6opy,O:OBaHHH ,O:nH nonyqeHHH 

BhiCOKOHHTeHCHBHOrO 77 -Me30HHOrO nyq

Ka c 3Heprueii 30-40 M3e: noBopoTHo-<Po
KycupyromuH: TpaKT TpaHCnOpTHpOBKH npo

TOHHOrO nyqKa, lliHPOKOyronhHaH MarHHT

HaH nHH3a .O:nH <iJoKyCHpOBKH 77 -Me 30HOB, 

noByrnKa .o:nH rarneHHH npoTOHHoro nyqJ<a 

H ,o:ononHHTenhHaH pa,o:HaUHOHHa.H 3aruHTa. 

Ha 3TOM nyqKe nnaHupyeTcH npoBe,o:eHne 

Me,O:HK0-6HOnoruqeCKHX 3KCnepHMeHTOB no 

HJyqeHHIO B03MO)f(HOCTH npHMeHeHHH OTpH

ua TenhHhiX 77 -Me 30HOB B nyqeBOH TepanHH 

OHKOnoruqeCKHX 60nhHhiX, a TaK)f(e <iJH3H-

4eCKHX 3KCnepHMeHTOB, Tpe6yiOlliHX BhiCO-
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KOi DflOTHOCTH OCTaHaBnHBaiD~HXCH 

Me30HOB. 

17-

<> C030QH 1l08bZU oemeKmop ~QCUU!J -
KpHCTannH'leCK}fi HHTHHOi C'leT'IHK C 1 Bep

.I(hiM aprOHOM H KCeHOHOM B Kal.J:eCTBI! pa-

6oqero ae~ecraa. C'leT'IHK o6na.naer J< opo

rnei BOCDpOH3BO.I(HMOCThiD xapaKTepHI;THK, 

HMeeT IllHpOKOe C'leTHOe rrnaTO H 60nbuiOi 

j-150/ Ko3$$HUHeHT rrporropuHonamnoro 

pa3MHO:>KeHHH 3neKTpOHOB. BLICOKaH cra-

6HnLHOCTh pa60Thl C'leT'IHKa OTKpb!BaeT 

rrepcrreKTHBhi .I(flH C03.I(aHHH H HCDOflh:;OBa

HHH Ha yCKOpHTenHX HOBhiX, 6onee 3qJ$eK

THBHhiX cpe.I(CTB perHCTpaUHH H H.I(eHTH$H

KaUHH l.J:aCTHU B BH.I(e MHOrOHHT HHhiX KaMep 

~'r----r---------r--------~------

Ml2 

'Q 

'i ... 
~ .. • IIi, t 
~ 
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"' ~ 
" .. • t 

"' td' 

~'L---~~----~~--------~~----
1000 2000 '1000 6000 

Hanpg)f(~Hue HO c:temlul<e, 6 
8000 ~ 

6onLilloro pa3Mepa c raep,nLIM narronHHTe

neM. 
<) IIpoOo/lJICQ/lOCb pa3aumue U3Mepu

me/lbH020 ~JeHmpa Aa6opamopuu. B pacrnH

peHHOM KOMDneKTe pa6oTaeT Ha nHHHH 

C 3KCDepHMeHTanLHOi arrrrapa Typoi 3BM 

"XLroneTT- llaKKap.n". Bae,neHLI B .neicTBHe 

HOBbie YCTpOiCTBa perHCTpaUHH HH$OpMa

UHH, B TOM 'IHCne· CHCTeMa 16-MepHOrO 

ananH3a H CHCTeMa rrpe.naapHTenLHoro oT-

6opa HH$OpMaUHH C DOMO~hiD UH$pOBLIX 

.IJ:HCKPHMHHaropoa. Pa3pa6orana KOMrraKr

naH C'leTHaH CHCTeMa Ha HHTerpanLHhiX 

cxeMax a cran.napre KAMAK, BKnroqaro~aH 

oKono 30 6noKoB 5 HaHMeHoBaHHi. Bee 

rrepe'IHCneHHLie CHCTeMLI CBH3aHLI C HaKo-

31. CxeMa Kpucma/l/lu~ecKozo HUm.RHozo 
c<~em~uKa ~acmu~J. 

32. AMnAumyoHa.R xapaKmepucmuKa Kpuc
maA/lu~ecKozo HUm.RH020 c~em~uKa. Pa6o~ee 
ae~J~ecmao c~em~uKa: 1 - apzoH, 2 - KCeHoH. 



11HTeJihHhiMH yCTpOHCTBaMH n;eH1·pa. 

B 6orrhWHHCTBe 11POBO,D;HMhiX 3KCI1epHMeH· 

TOB HCI10Jlh3YIOTCH 3BM "XhlOJieTT· IlaK· 

Kap,n;", "MHHCK· 22" H "MHHCK· 2". 

¢ Co3oaHa cucmeMa O/IJI aMnAumyoflbiX 
U 8P€M€HHbZX U3MepeHUU C repMaHHeBI.IMH 

,n;eTeKTOpaMH, pa3pewaiOIII;ee BpeMH KOTO" 

pOH 11pH 1,3 M38 COCTaBJIHeT) HCeK. ,~0: 
CTHrHyTO OTHOCHTeJihHO Marroe j-1,2HCeK/ 
CMeiii;eHHe 11HKa 11pH H3MeHeHHH ypOBHH CHr· 

HaJIOB B ,D;HHaMH'!e CKOM ,D;Haiia3 OHe 11)0. 

Ilo CBOHM 11apaMeTpaM, OC06eHHO 110 COOT· 

HOWeHHIO Me)I(,D;y BhiCOTOH 11HKOB H ypOBJieM 

<lJoHa B HH3K03HepreTH'IeCKOH 06JiaCTH, Ha· 

'IHHaH C 10·15 K38, 3Ta CHCTeMa cyiii;eCT· 

BeHHO 11peBOCXO,LI;HT aHarrorH'!Hhie CHCTeMhi, 

HCI10Jlh3yeMhie B 11paKTHKe 3KC11epHMeH1 OB. 

IIepe,n;aHo B 3KCI1rrya TaU:HIO 3 o6pa3u;a, KO

TOphie yc11eWHO 11pHMeHHIOTCH B 011hiTa:X Ha 

CHHXPOU:HKJIOTpOHe, B TOM 'IHCJie COBMe C fHO 

c U:EPHoM. 

33. BpeMeHHbze cne~empbz co8naoeHuii Me.Jrcoy 
n/IOCKUM zepMQHU€8biM oemeKmOpOM U Ct# •.m
mU/1/IJlt#UOHHbZM Ct.temt.tUKOM, no/lyt.teHHble 'lpU 
pa3/IU'-IHbiX 3H€p2UJIX 2QMMQ- K8QHm08: .t -
50 K38, B - 511 K38, C - 1330 K38, D -
10-1330 K38. Pa3pewa10111ee 8peMJt cuc.11e· 
MbZ 8 UJUpOKOM OUana30He 3H€p2UU pe2U -::m· 
pupyeMbZX zaMMa- K8aHmo8 I D I cocma8.'1Jl· 
em 2 HCeK, a ypo8eHb ¢oHa, 8 moM t.tu -::Ae 
u npu HU3KUX 3HepzuJtx I A I, AeJtCum HliJICe 
0,01 8bzcombl nuKa. 
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Pa3pa6oTaH pH,D; HOBhiX 6JIOKOB B CHCTe· 

Me CTaH,n;apTHOH HaHOCeKyH,D;HOH 3JieKTpO· 

HHKH. 

¢ 3Hat.tumeAbHO y/lyt.tweHbZ napaMempbl 
zepMQHU€8bZX U KpeMHU€8biX OemeKmop08, 
H3rOTOBJIHeMhiX B Jia6opaTOpHH. IlOBhiWeHO 

aMI1JIHTY,D;HOe pa3peweHHe B cpe,n;HeM Ha 

30o/o, H3rOTOBJieHhl KpeMHHeBbie ,n;eTeKTOphi 

6orrLwoB: 11JIOIUa.n;H /.no 12 cM 2 I c pa3pe

weHHeM 110 arrL<lJa·qaCTHU:aM OKOJIO 80 K38. 
.LJ:eTeKTOphi HMeiOT 11apaMeTphi, He ycTy-

11aiOIUHe 11apaMeTpaM JIY'IWHX MHpOBhiX 06· 

pa3U:OB. 061Il;ee 'IHCJIO ,n;eTeKTOpOB, C,D;eJiaH· 

HhiX ,D;JIH 3KCI1epHMeHTaJihHhiX rra6opaTOpHH 

OHJIH H cTpaH·yqacTHHU:, cocTaBrrHeT oKo

rro 250. Ha ocHoae 11orry11poao,n;HHKOBhiX 

,D;eTeKTOpOB C03,D;aHhl ,D;Ba 6eTa· H raMMa· 

crreKTpoMeTpa. 

IIocTpoeHhl .n;rrH MoHrorrLCKOH Hapo,n;HoB: 

Pec11y6rrHKH 6eTa- Cl1eKTPOMeTp Ha 6a3e 

KpeMHHeBhiX ,n;eTeKTOpOB H COBpeMeHHhiH 

repMaHHH • JIHTHeBhiH raMMa • CIIeKTPOMeTp. 

¢ CMoHmupo8aH u 88eoeH 8 3KCnAya
mat~U10 6e3JtCe/le3HbiU mopouoa/lbHbiU 6ema
cne~empoMemp ,n;rrH Hccrre.n;oaaHHH c11eKTPOB 

KOHBepCHOHHhiX 3JieKTpOHOB, C,D;eJiaHHhiH B 

11HCTHTyTe H,D;epHOH <lJH3HKH /KpaKOB/ 110 

3aKa3y Jia6opaTopHH H.n;epHhiX 11po6rreM. 

IlpH6op HMeeT BhiCOKYIO CBeTOCHJiy /20o/o/ 

11PH xopoweM pa3peweHHH /1 o/o/. 

Pa3pa6oTKH 
a o6~acTH ycKopHTe~e~ 

¢ B C8Jl3U c peKoHcmpy~equeii cuHxpo
t#UK/IompoHa B CHJihHOTO'!HhiH<lJa30TpOH ocy

III;eCTBJieH 60JihWOH KOMI1JieKC pa6oT. 

a/ 113roToarreHLI pa6o'!He qepTe)I(H aapHa

Topa qacTOThl, 3aaepweH pa6o'!Hi 11poeKT 

HCTO'IHHKa HOHOB, 3aKOH'!eHhl pac'IeThl reo· 

MeTpHH u:eHTparrLHoro 3JieKTpo.n;a, pa3pa6o

TaHhi pa60'!He qepTe)I(H MarHHTHhiX JIHH3 

H 60JihWHHCTBa MarHHTOB TpaKTOB 11Y'IKOB. 

6/ 0KOH'!eHhl pa60Thl. 110 MaKeTHpOBaHHIO 

reHepa TOpa BhiCOKOH '!aCTOThl C CHCTeMOi 
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CB113H, H3y'IeHLI 'IaCTOTHhie xapaKTepHCTJ:I• 

KH 180° ·Horo ,n;yaHTa ,IJ;JI11 HOBOH CHCTe~ hi 

BLIBO,IJ;a; C,IJ;eJiaHhi MaKeThi 6JIOKOB CHCTe~ hi 

ynpaaneHH11 ycKopHTeJieM, cnpoeKTHpoaaH 

H H3rOTOBJieH C - JJieKTpO,IJ; ,IJ;JI11 paCT 11)1<:\H 

ny'IKa c u;enhiO onpo6oaaHH11 ero Ha .n;eii:cT

ayrom;eM CHHXpOD;HKJIOTpOHe. 

B/ Jf3rOTOBJieHLI OCHOBHhie 06MOTKH BO 1· 

6y)I()J;eHH11 JJieKTpOMarHHTa, H,IJ;eT CTpOJI· 

TeJihCTBO He06XO,Il;HMbiX ,IJ;OnOJIHHTeJihHHX 

TeXHH'IeCKHX nJIOIIJ;a,IJ;eH K KOpnycy CHHXp,>· 

IJ;HKJIOTpOHa H HOBhiX KOpnycoB. 

0 IlpoOoAJtCaAac& pa3pa6omKa npomomu
na ycmaHoeKu 120M. Ilo.n;roToaneHbl pa6,>

'IHe qepTe:>KH CHCTeMLI nHTaHH11 TOKOBIIX 

06MOTOK, Bli- CHCTeMhi, npo6HHKa H HOHH')

ro HCTO'IHHKa YCKOpHTeJI11. Ha'IaT MOHn::>K 

H HaJia,IJ;!(a CHCTeMbl nHTaHH11 H CTa6HJIH3a

IJ;HH TOKOBhiX o6MOTOK YCKOpHTeJI11; 3aKOI- -

'IeHO H3rOTOBJieHHe H IIIHMMHpOBaHHe pa6,>

qero aapHaHTa cnHpanhHhiX IIIHMM; 3aKon

qeH H HaJia:>KeH CTeH,IJ; aBTOMaTH'IeCKJIX 

MarHHTHbiX H3MepeHHH B KaMepe YCKOpHTtl· 

n11. Pacc'IHTaH H cMo.n;enHpoaaH :>Kene3Ho

TOKOBbiH KaHaJI CHCTeMbl BbiBO,IJ;a Y -120H. 
Ilpe,n;no:>KeHa cxeMa ynpaaneHH11 ycKopHTtl· 

JieM c noMOIIJ;hiO 3BM. 

YcosepmeHCTBOBaH~e 

CKHXpOQKKROTpOHa 

0 CnpoeKmupoeaH, U320moeAeH u ycmc!
HOeAeH B KaMepe yCKOpHTeJI11 C- JJieKTpC ,II; 

,IJ;JI11 CHCTeMhi BhiCOKO'IaCTOTHOH paCT11:>KI<H 

BbiBe,IJ;eHHOrO npOTOHHOrO nyqKa MeTO,IJ;O~ 

KacKa,n;Horo ycKopeHH11. Pa3pa6aTbiBai01-

C 11 BhiC OKO'IaCTOTHhie reHepa TOphi CHCTeMbl 

paCT11:>KKH. 

0 Moou¢uflupoeaH&l cucmeMbl ynpaeAe
HUJl pereHepa TOp OM H Me 30HHOH MHIIIeHhiO, 

'ITO n03BOJUeT 6onee onepaTHBHO HaCTpaH· 

BaTh pe:>KHMhi BhiBO,IJ;a ny'IKOB. 

BH.n; pa6oThi 

1. 3KcnepHMeHTaJih-

Hhie pa6oThi no 

cPH3HKe 

2. 11ccne.n;oaaHH11 OT· 

,n;ena CHHXpOD;HKJIO-

TpoHa 

3. Ilo.n;roTOBKa K pa6o-

Te cPH3H'IeCKOH anna-

pa TYPhi H TexHono-

rHqecKaR no.n;roToa-

Ka YCKOpHTeJI11 

4. 3Kcnnya Tan;HOHHhie 

npOCTOH 

5. PeMOHTHble H MOH-

Ta:>KHO·HaJia,IJ;O'IHhie 

·pa6oTbl 

6. Pa6oTa Me3oHHoro 

TpaKTa 

7. Pa6oTa cHcTeMhi 

paCT11:>KKH nyqKa 

3Kcrr.nyaTaQK.H 

CHHXpOQKKROTpOHa 

BpeM11 

B qacax 

5900 

25 

830 

45 

1680 

2500 

2200 

o/o 

87 

0,4 
12 

12 

0,6 



AlooepHu3upoeaHa ycmaHoe
Ka OA.JI uccAeooeaHU.JI npot.~ec
ca o6pamHozo 3AeKmpopoJICoe
HU.JI TT- p -+ e+ e-n • AHaAU3 
pezucmpupyeMbiX co6blmuii 
npou3eooumc..11 12- MepHoii cu
cmeMoii, pa6omaK>~eii Ha Au
HUU c 3BAI. 

,4A.JI noucKa peoKux pacnaooe 
Me3oHoe 3aeepweHa Mooep
HU3ai.IU.JI ycmaH08KU C liUAUHO
pu~eCKOU UCKpoeoii KaMepoii 
8 MQZHUmHOM noAe, ynpaeA.JI
eMOU CI.IUHmUAA.JII.IUOHHbiM 
ZOOOCKOnOM. 



Ha ycKopumeAe 76 F3e e Cep
nyxoee eeoymc.11 on&zm&z no u3-
MepeHwo noAJipu3aquu u no-

~ 
eopoma cnuHa npu pacceJIHUU 
nuoHoe npomoHaMu. CAOJKHQJI 
3KcnepuMeHmaA&HaJI ycma
HOeKa TEPA c noAJipu3oeaH
Hoil MUWeHb10, pa60111Q10f11QJI 
HQ AUHUU C 3BM, C030QHQ 
y'leHblMU OH.JIH, H<PB3, 
HT3<P u CaKAe /<PpaHquJI/. 

B on&zmax Ha cuHxpoquKAo-
mpoHe 8blnOAHeH 60AbWOU ~ 
qUKA UCCAeOOBQHUU no npo
zpaMMe .JICHAIIII /JioepHblil 
cneKmpoMemp Ha ny'IKe npo
moHoe/. 

<Pomozparfiu.11
3 

cAeooe Heynpy
zozo TT-He - pacceJIHUJI npu 
3Hepzuu 100M3e e cmpuMep
Hoil KQMepe 8blCOKOZO OQ8Ae
HUJI. 

~ 





-



C noMOIJibfO nRmuMempoeozo ucKpo
eozo cneKmpoMempa noAy~eHbl nepebte 
CHUM ICU Ha ny~Ke cepnyxoecKozo yc-

• KopumeAR. 
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BeeoeHa e oeucmeue MOOeAb peAJlmu
eucmCK020 cneKmpoMempa co cmpu-

~ 
MepHOU KQMepOU 6 MQ2HUmHOM noAe 
U 6000pOOHOU MUUJ€Hbf0 jycmaH06KQ 
PHCK/. Pa6ombl eeoymcJl Ha ocnoee 
Hay~Ho-mexHu~ecKozo compyiJHu~e
cmea Jla6opamopuu RiJepHbiX npo6AeM 
OH.HH u UHcmumymoe r J(P. 



AfooepHu3upoeaHHaR ycmaHoeKa 
0/IR nOUCKQ H06biX mRJtCe/lbiX 'IQC· 
mut~ u aHmUROep Ha ny'IKe cepny
xoecKozo ycKopumeAR. Pa6oma 
eeoemcR y'leHbiMU OH.JIH u 
Htf>B3. 

B t~eHmpa/lbHbiX 3KcnepuMeH
ma/lbHbiX MacmepcKux OHJ/H U3-

~ zomoeAeH MazHum 0/IR rfiopMupo
~ eaHuR ny'IKa nu- Me3oHoe, npeo

Ha3Ha'leHHozo O/IR ROepHo-rfiu3u-
'lecKux U MeOUKO· 6U0/102U'IeCKUX 
Onblmoe HQ CUHXPOt#UK/IOmpoHe. 



• 

Co30QH oemeKmop 3ap.RJICeHHbiX t.tacmuij -
HUm.RHoil KpucmaAAUt.t.ecKuil ct.temt.tuK. Pe 
zucmpaiju.R t.tacmu14 e ct.temt.tuKe ocyUiecmeA.R 
emc.R 3Q Ct.tem AQ6UHH020 pa3MHOJICeHUJI 
3AeKmpOH06 nepeUt.tHOU UOHU3QijUU 6 meep
OOM 3QMOpOJICeHHOM apZOHe UAU KCeHOHe . 

BeeoeH e 3KcnAyama!4U10 6e3JICeAe3Hblil mo
pouoaAbHblil 6ema- cneKmpoMemp OA.R uccAe 
ooeaHu.R cneKmpoe U3Ayt.teHu.R KopomKo:NCu 
eyiJIUX U3omonoe, noAyt.taeMbiX Ha cuHxpo
!4UKAompoHe. CneKmpoMemp u3zomoeAeH e 
HHcmumyme .ROepHoil (Ju3UKU e KpaKoee . 
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Jla6opaTOpHH 
H,QepHbiX 
peaKQHH 

• 

OcHOBHbie ycHJIH.II KOJIJieKTHBa na6opa

TOPHH B Tel.feHHe HCTeKlllero ro,na 6hiJIH 

HanpasneHhi Ha cosepllleHCTBOBaHHe cucTe· 

Mbl TaH;:xeM·UHKJIOTpOHOB, UOBbillleHHe HH" 

TeHCHBHOCTH ny'IKOB HOHOB KCeHOHa H Bbl" 

UOJIHeHHe $H3Hl.feCKHX HCCJie,noBaHHH,Haue· 

JieHHbiX Ha CHHTe3 CBepXT.II)!(eJibiX 3JieMeH· 

TOB B peaKUH.IIX C KCeHOHOM. 

llpose,neHHe KOMUJieKca TeXHH'IeCKHX 

ycosepllleHCTBOBaHHH CHCTeMbl TaH,neM· 

UHKJIOTpOHOB ll03BOJIHJIO ITOBWCHTb 6onee 

l.feM B CTO pa3 HHTeHCHBHOCTb ITY'IKa HOHOB 
136 Xe C KOHe'IHOH 3HeprHeH OKOJIO 

900 M3e: B HacTOHIUee speMH cpe,nHH.II 

HHTeHCHBHOCTb llY'IKa COCTaBJI.IIeT ITpHMep· 

Ho 2,5 • 1010 tJacmw-1/ceK. YKaJaHHaH 3Hep

rHH HOHOB KCeHOHa 3Ha'IHTeJibHO npeBbilllaeT 

KYJIOHOBCKHH 6apbep H ,naeT B03MO)!(HOCTb 

ocymecTBJI.IITb H,nepHbie peaKUHH Ha MHllle· 

H.IIX H3 caMbiX T .ll)!(eJibiX 3JieMeHTOB. B 1972 
ro.ny srrepBbie 6biJIH ycKopeHbi HOHbi KpHn· 

TOHa I Z =36/ .no 3HeprHH OKOJIO 500 M3e, 
noJiy'leHa HHTeHCHBHOCTb ny'IKa ITOp.ll,nKa 

1011 tJacmu~/ceK. llpo,nOJI)!(aJIHCb 3Kcne

PHMeHTbi Ha ny'IKaX JierKHX l.faCTHU OT 

12c .no 40Ar. 

Hay'IHO·Hccne.nosaTeJibCKHe pa6oTw 

Jia6opaTOpHH BeJIHCb B CJie,nyiOIUHX OCHOB· 

Hb!X HanpaBJieHH.IIX: 

• H3y'leHHe B3aHMOJJ:eHCTBH.II HOHOB 

Xe C .II.UpaMH, CHHTe3 HOBbiX 3JieMeHTOB; 

·CHHTe3 TpaHCypaHOBWX 3JieMeHTOB H 

HCCJie.lOBaHHe CBOHCTB HX pa,nHOaKTHBHOrO 

pacna;:xa; 

• UOHCK H30TOUOB CBepXT.II)!(eJibiX 3Jie· 

MeHTOB B npHpOJJ:HbiX MHHepaJiax; 

• CHHTe3 HeHTpOHOH36biTO'IHbiX H30TO" 

ITOB JierKHX 3JieMeHTOB; 

• HCCJie,noBaHHe npOTOHHO ·pa,nHOaKTHB· 

Hb!X .1111ep; 

• H3y'leHHe CUOHTaHHO ,neJI.IIIUHXC.II HJO· 

Mepos; 

HCCJie,nosaHHe MeXaHH3Ma B3aHMO· 

,neHCTBH.II T.ll)!(eJibiX HOHOB C H,npaMH; 

- HJy'leHHe CTPYKTypw .11,npa cneKTpo

MeTpH'IeCKHMH MeTOJJ:aMH. 



• 

HayqHo-Hcc~e~osaTe~hCKHe 

pa6oTbi 
CHHTe3 

caepxT~eAhlx 3~eMeHTOB 

,!J;JI.!I rrpoBe.IJ:eHH.!I 3KCIIepHMeHTOB 0 

CHHTe3y CBepXT.!I~eJihlX .RJJ:ep He06XOJJ:HM O 

6Lmo B rrepayro oqepe.n:L Bbi.!ICHHTL Mexa 

HH3M B3aHMOJJ:eHCTBH.!I HOHOB KCeHOHa C .!I JJ: 

paMH, H3MepHTb Ce"ieHH.!I pa3JIH"iHbiX KaHa 

JIOB peaKUHH, 3HeprHIO B036y~.n:eHH.8 H T. JJ: . 

ITepBLie orrLITLI no o6ny"ieHHIO 24 Mg H 70 Z n 

HOHaMH 
136 Xe IIOKa3aJIH, 'iTO B 

3THX peaKUH.!IX o6pa3yiOTC.!I COCTaBHbie .!IJJ:p a 

C Ce"ieHH.!IMH B HeCKOJibKO COTeH MH.JlJIH6apH . 

HaH60JiblliHH HHTepec rrpe.n:cTaan.R e T 

H3y"ieHHe B3aHMOJJ:eHCTBH.!I HOHOB KCeHOHa 

C T.!l~eJibiMH .!IJJ:paMH, TaK KaK MO~HO Ha 

JJ:e.!ITbC.!I B peaKUHH .n:eJieHH.!I CHHTe 3HpOBaTb 

caepxT .R~eJILie .!IJJ:pa. ,lJ;eTaJILHO rrpouecc .n:e 

JieHH.!I T .!l~eJibiX .!IJJ:ep HCCJie.IJ:OBaJIC.!I II p H 
181 136 

o6ny"ieHHH Ta HOHaMH Xe . 

·',.~----',..,----....L,,.,-----L.....,--..+--.,.J...__.J 

i.!ACCA OClWJIIWB 
• 100 

34. PacnpeoeAeHue ocKOAKoe oeAeHUJI, no 
cmpoeHHoe OAJI Hat~aAbHbiX Mace lao ucna 
peHuJI Hei1mpoHoe/. PeaK!.IUJI 18 1 Ta + 136xe . 
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Pa.n:HoXHMH"ieCKH 6LIJIH BbiJJ:eJieHLI H30TOIILI 

HTTpH.R I z =391, pe.n:Ko3eMeJILHLie Jne

MeHTLI OT Pm .n:o Ho 160 < Z < 681, 
H30TOIIhl 3oiioTa I Z =701 H H30TOIILI T.R~e
JILIX JJieMeHTOB Ra , Ac I Z = 88,891. 

ITo 3KCrrepHMeHTaJibHOMY BbiXOJJ:Y 24 H30TO

IIOB 3THX 3JieMeHTOB 6biJIH IIOCTpOeHbl MaC

coaoe H 3ap.R.n:oaoe pacrrpe.n:eneHH.!I ocKon

KOB JJ:eJieHH.!I IPHC • . 341. 

ITono~eHHe MaKCHMYMOB KpHBLIX H HX 

~OpMa CBHJJ:eTeJibCTByeT 0 TOM, 'iTO IIpH 

.n:eneHHH 181 Ta HOHaMH 136xe o6pa3yeT

C.!I COCTaBHa.!l CHCTeMa, KOTOpa.R 3aTeM HC

IIbiTbiBaeT JJ:eJieHHe Ha JJ:Ba OCKOJIKa C lliH

pOKOH JJ:HCIIepcHeH pacrrpe.n:eneHH.!I HX MaCChi 

H 3ap.RJJ:a. Ce"ieHHe TaKoro rrpouecca rrpe.n:

rrono~HTeJILHO COCTaBJI.ReT -· 100 M6apH. 

0CHOBHOH BKJia.IJ: B IIOJIHOe Ce"ieHHe B3aHMO

JJ:eHCTBH.!I JJ:aiOT peaKUHH HeiiOJIHOrO CJIH.!IHH.!I 

C rrepe.n:aqeif HeCKOJibKHX IIpOTOHOB H HeHT-

pOHOB, HCCJie.IJ:OBaBlliHeC.!I fipH 06JiyqeHHH 
60 Zn 159 Tb 18 Ta 209 Bi 

238 U . ~OHaMH J3 6Xe • bbiJI~ IIOKa3a~ 
HO, 'iTO XOT.!I Ce"ieHHe peaKUHH OJJ:HOHYKJIOH

HOH rrepe.n:a"'H BeJIHKO 1100-200 M6apHI, 
Ha6nro.n:aeTc.R pe3Koe yMeHbllieHHe ceqeHH.!I 

rrpH yaeJIH"ieHHH "iHCJia rrepe.n:aHHLIX HyKno

HOB, a TaK~e 3aBHCHMOCTb Ce"ieHH.!I OT CO

OTHOllieHH.!I "iHCJia IIpOTOHOB H HeHTpOHOB 

a rrepe.n:aaaeMoM KOMIIJieKce. 181 
,!J;n.R peaKUHH .n:eneHH.!I T a , 

269 Bi 238 U HOHaMH 
136 

Xe 6LIJI 

H3MepeH BLixo.n: T.R~enLix ocKOJIKOB lc Z G 
;::_ 881 OT Ra JJ:O Cf. 113- 3a BbiCOKOH .n:e

JIHMOCTH 3THX .RJJ:ep BhlXOJJ: H30TOIIOB 3Jie

MeHTOB c Z > 88 O"ieHb Man,ceqeHHe o6pa-

30BaHH.!I caMoro T.R~enoro H3 HHX, 
254Cf, 

cocTaBJI.ReT aeJIH"iHHY - 10-3
'i-M 

2 
. TaK 

KaK JJ:eJIHMOCTb .!IJJ:ep B OCHOBHOM H B03-

6y~eHHOM COCTO.!IHH.!IX 3aBHCHT OT BbiCOTbl 

6apbepa JJ:eJieHH.!I IJJ:JI.!I OCHOBHOrO COCTO.R

HH.!I .!IJJ:pa 
298114 BbiCOTa 6apbepa COCTaB

JI.!IeT, cornacHo TeopeTH"ieCKHM oueHKaM, 

8-12 M3el, MO~Ho o~HJJ:aTL, 'iTO HaH6onL

rnee ce"ieHHeo6pa3oBaHH.R6y.n:eTyHaH6onee 

JJ:OJirO~HBYLQHX CBepXT.!I~eJihiX .!IJJ:ep. 
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TaKHM o6pa3oM, MHorot.IHCJieHHLie 3Kc

nepHMeHTLI no H3y'IeHHIO MeXaHH3Ma B 3aH

MO,IJ;eHCTBHH HOHOB KCeHOHa C IJ,HHKOM , TaH

TaJIOM, BHCMYTOM H ypaHOM nOKa3aJIH nep

cneKTHBHOCTL HCnOJIL30BaHHH ,IJ;eJieHH H TH

)f(eJILIX H.n;ep KaK MeTo.n;a CHHTe 3a c a epx

TH)f(eJILIX H,IJ;ep . 

B cooTBeTcTBHH c 3THM~ npe.n;cTa B.J1e

HHHMH 3KCnepHMeHThl no nOJiy'IeHHIO C B epx

TH)f(eJILIX 3JieMeHTOB B peaKU.HH U + Xe 
6LIJIH HaiJ,eJieHLI Ha CHHTe 3 OTHOCHTe JILHO 

)J;OJirO)f(HBYIIJ,HX H,IJ;ep C nepHO)J;OM n ony

pacna.n;a B 1 .n;eHL HJIH 6onLwe. Ton cTaH 

MHWeHL H3 MeTaJIJIH'IeCKOrO 
238 U 60 6ap-
136 

,II;HpOBaJiaCL ny'IKOM HOHOB Xe B T eqe-

HHe 3-5 CYTOK npH cpe.n;HeH HHTeHCHB OCTH 

OKOJIO 6 ·10 9 'IQCmU!J/CeK. IlOCJie Ka)f(,IJ;OrO 

OnLITa npOH3BO,IJ;HJIOCL rpynnOBOe pa,IJ;H OXH

MH'IeCKOe pa3.n;eJieHHe npo.n;yKTOB peaKIJ,HH 

Ha ,IJ;Be <l>paKIJ,HH: 3JieMeHTLI aKTHHH,II;HOrO 

pH.n;a /89 ::: Z ::: 103/ H CYJIL<i>H)J;hl T H)f(e JILIX 

200 300 

Macca ocKonKoB 

35. CxeMamu'lecKoe U3o6paJKeHue ce'le HUJI 
o6pa3oeaHUJI ceepxmRJKeAoiX 3AeMeHmo e e 

238 136 
peaKIJUU U + Xe. 

-

MeTaJIJIOB OT Os ,IJ;O Bi /76 < Z < 83/. 
Ilpe.n;noJiaraJIOCL, 'ITO eCJIH B peaKIJ,HHX 

B3aHMO,IJ;eHCTBHH o6pa3yiOTCH CBepXTH)f(e

JILie 3JieMeHTLI c 109$ Z $ 115 H HX caoH:

CTBa no.n;o6HLI CBOHCTBaM XHMH'IeCKHX aHa

JIOrOB, TO 3TH 3JieMeHTLI ,IJ;OJI)f(Hhl npHCyT

CTBOBaTL B rpynne TH)f(eJILIX MeTaJIJIOB. 

Ilocne XHMH'!ecKoro pa3.n;eneHHH aeiiJ,eCTBO 

noMeiiJ,aJIOCL B cneiJ,HaJILHYIO YCTaHOBKy, 

KOTOpa1t n03BOJIHJia O,IJ;HOBpeMeHHO C pe

rHCTpaiJ,HeH aKTa CnOHTaHHOrO .n;eJieHHH H3-

MepHTh cpe.n;Hee 'IHCJIO HeHTpOHOB Ha aKT 

.n;eneHHH. B 3JieMeHTax aKTHHH.n;Horo pH.n;a 

HaH60Jiee BepOHTHLIM H3Jiy'IaTeJieM HBJIHJICH 
254 Cf / T 'h =60 OH., s.f. - 99o/o/, 

B TO BpeMH KaK B rpynne CYJIL<l>H,IJ;OB cnoH

TaHHOe .n;eJieHHe MO)f(eT 6LITh o6yCJIOBJieHO 

JIHWL pacna.n;OM CBepXT H)f(eJihiX 3JieMeHTOB. 

B Te'!eHHe .n;JIHTeJILHOH 3Kcno3HU.HH /oKono 

6 MeCHIJ,eB/ Ha6JIIO,IJ;aJIOCh 1 C06hiTHe cnoH

TaHHOrO .n;eJieHHH B aK.l'HHH,IJ;HOH <l>paKIJ,HH 

H 8 C06LITHH - BO <i>paKIJ,HH TH)f(eJILIX MeTaJI

JIOB. 

B nOCJie.n;yiOIIJ,eH cepHH OnLITOB XHMH

'!eCKOrO pa3,IJ;eJieHHH He npOBO,II;HJIOCh, a HC

nOJIL30BaJICH TaK Ha3LIBaeMLIH "MeTO,IJ; OT

,IJ;a'IH" .n;nH c6opa npo.n;yKTOB peaKU.HH. B 3THx 

OnLITaX Ha6JIIO,IJ;aJIOCL 6 C06LITHH CnOHTaH

HOrO .n;eJieHHH B <boJILrax, COOTBeTCTBYIOIIJ,HX 

no npo6ery H.n;ep oT.n;a'IH 8-12 MK aJIIOMH

HHeaoro 3KBHBaJieHTa. 

Ilpe.n;aapHTeJILHLie pe 3yJILTa TLI, noJiy

'!eHHLie B 3THX 3KCnepHMeHTaX, 3aKJIIO'!a

IOTCH B CJie,IJ;yiOIIJ,eM. IlpH 06Jiy'IeHHH TOJI

CTOH MHWeHH 
238 U HOHaMH 

136 Xe c 

MaKCHMaJILHOH 3HeprHeH 900 M3e Ha6niO

.n;aeTCH o6pa30BaHHe CnOHTaHHO ,IJ;eJIHIIJ,HX

CH H.n;ep c ce'IeHHeM -1o-33 cM 2 H ne

pHo.n;oM nonypacrra.n;a T 'h ~ 120 cymoK. 
3<l><l>eKT He MO)f(eT 6LITL 06'hHCHeH <i>OHOM OT 

CIIOHTaHHOrO ,IJ;eJieHHH 
238U HJIH .n;pyrHX 

H3BeCTHLIX TpaHcypaHOBLIX 3JieMeHTOB. 

Cpe.n;Hee 'IHCJIO HeiiTpoHoB Ha aKT .n;ene
HHH HeBeJIHKO H, IIO rrpe.n;aapHTeJihHLIM OIJ,eH

KaM, COCTaBJIHeT 1,5 :5 V 'S_ 3,5. 



Ilpo6HUK c epa!JiaiOUieilcJI ypaHoeou Mu
rueHbiO no3eO/lJtem npoeooumb OllumellbHble 

~ 
o6/ly'leHUJI ny'IKaMu mJtJICellbiX uoHoe noebJ
rueHHou uHmeHcueHocmu. C noMO!JibiO 3mozo 
npo6HuKa eeoymcJt onblmbl no cuHme3y ceepx
mJtJICellbiX 3/leMeHmoe e peaKilUJIX c ycKopeH-
HbiMU UOHaMU KCeHOHa. 

J(emeKmop cnoHmaHHozo Oe/leHUJI npeOHa3Ha
'leH 0/lJI o6HapyJICeHUJI ceepxmJtJICe/lbiX 3/le
MeHmoe cpeou npoOyKmoe JtOapHblX peaKilUU 
Ha ny'IKe uoHoe KCeHoHa. J(emeKmop no3eo
llJiem pezucmpupoeamb cnoHmaHHOe Oe/leHue 
c 'lacmomou oOHo co6blmue e MeCJI!l. OOHo
epeMeHHO C OCKO/lKOM pezucmpupyiOmCJI 
HeumpoHbl, conpoeoJICOaiOUIUe Oe/leHue. 
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XuMuKu Jla6opamopuu JIOepHbiX peaKIJUU pa3pa6omaAu annapamypy O/IJI 
pa30e/leHUJI peOK03eMe/lbH biX U 111PQHCn/ly1IIOHUeebiX 3/leMeH11108, CUH-
1fle3upyeMbiX npu 06/lytteHUU ypaHQ YCKOpeHHbiMU 111JIJICe/lbiMU UOHQMU. 
J(AJI pa30e/leHUJI ucnO/Ib3ye 111CJI UOH006MeHHQJI KO/IOHKQ C zpaoueH111HOU 
3/ltoiJUeii. 

l 



IlpOOO/lJICOK>111C.JI pa6011tbl no U3yt~e· 
HUK> c8oilcm8 11ez~eux .11oep c 6oAb
UIUM U36bi111KOM HeilmpOH08, CUH· 
me3upyeMbiX 8 peaKl/U.JIX c 111.JIJtCe- ~ 
llbiMU uoHaMu. B 3111UX 3Kcnepu- , 
MeHmax ucnollb3yemc.JI KaMepa 
cnet~UOilbHOU KOHC111PYKl/UU, coe
llOHHO.JI 8 BeHzpuu • ...... 



Bpe:-JrHa xu3HU ebiCOKoeo36yxoeHHbiX cocmoRHuii ROep e ouana3oHe 
10- -J0-1BceK U3MepR10mcR c noMOIJib10 3rflrfleKma meHeii npu uc
noAb3oeaHuu MOHOKpucmaAAU'IeCKUX MUlUeHeii. Ha CHUMKe: omAaOKa 
ZOHUOMempU'IeCKOZO ycmpoiicmea 3KCn epUMeHmaAbHOU ycmaH08KU. 

JOcmupoeKa annapamypbl OAR onpeoeAeHUR epeMeHu JtCU3HU eo36yxoew 
HbiX ROepHbiX ypoeHeii MemoooM 3rflrfle Kma J(onnAepa. YcmaHoeKa no-
380ARem U3MepRmb epeMeHa JtCU3HU e ouana3oHe J0-9 -J0-12ceK OAR 
HeiimpoHooerfiut~umHbiX ROep, yoaAeHHbiX om Aunuu 6ema- cma6uAbHocmu. 



YcmaHoeKa OAJI U3M epeHUJI MZHoeeHHbtx u 3ana3obt8Q101JIUX zaMMa
cneKmpoe, 803HUKQ101JIUX 8 JIOepHbiX peaKtiUJIX C mJIJICeAbiMU UOHQMU. 

C nOMOIJlb10 ycmaH0 8 KU 6biAU 06HapyJKeHbl U UCCAe008QHbl U30MepHble 
COCmOJIHUJI crfieput~eCKUX JIOep C 8biCOKUM CnUHOM. 

~ 



Annapamypa o;u uccAeooeaHUJI eo3MYI/I€HUJI 
yzAoeozo pacnpeoeAeHUJI zaMMa· KeaHmoe 
6 JIOepHblX peaK~UJIX Ha ny'IK€ MJIJIC€AblX UO· 

~ 
H06. IloAynpoeOOHUK06bl€ oemeKmOpbl no· 
360A.R10m pezucmpupoeamt. KaK zaMMa· U3Ay· 
<~eHue, maK u pacce.RHHMe m.RxeAMe uoHM, 
o6ecne<~uea.R eMcoKoe :mepzemu<~ec Koe u 
epeMeHHoe pa3peweHue. 

B U3MepumeAr>HOM ~eHmpe Jla6opamopuu 
JIOepHblX peaK~UU COaHa 6 3KCnAyamaf.IWO 
3A€KmpOHHaJI 6bl'IUCAUm€AbHaJI MaWUHa 
"MuHcK· 32". Beooumc.R .R3MK <POPTPAH, 
a maKxe cucmeMa npozpaMM HaKonAeHUJI u 
o6pa6omNu cneKmpoMempu<~ecKoii uH¢opMa· 
~uu IIOcliH. 

~ 



"IleHa/l" - npu6op ()AJI U3M€p€HUJI 3Hepzuu Oeyx OCKOAK08 O€/l€HUJI 
C nOMOUib10 noAynpo800HUI<08blX oemel<mopoe 60AbiUOU nAOUIQOU. Ilpu-
6opbl 3mozo muna ucnOAb3y10mCJI OAJI nou c1<a peOKUX aKmoe cnoHmaHHO
zo oeAeHUJI c npeonoAazaeMoil 'lacmomo r1 ooHo co6bJmue 3a 5-10 cymo1<. 





~ 
BeoymcJI noozomoeumeAbHble pa6ombl K peKoHc pyKquu ycKopumeAJI 
MH0203apJIOHblX uoHo6 Y- 300 e Y-400. 3mo 036oAum pacwupumb 
ouana30H YCKOPJI€MblX t~acmuq u n06blCUmb ux 3Hep zwo. 

CmpoumeAbcmeo Hoeozo Kopnyca Jla6opamopuu Jloep HblX peaKquii . 
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He HCKmoqeuo, 'ITO ua6mo)J.aeMhiH H3-

nyqaTeJTb CllOHTaHHOrO )J.eJTeHHH HBJTHe TCH 

H30TOllOM CBepXTH~enoro 3JTeMeHTa, X OTH 

3Ha'lenue ii cymecTseuuo MeHbrne, 'leM 

O~H)J.aeMOe Ha OCHOBaHHJf TeopeTH'Ie CKHX 

oueuoK u 3KCTpanonHunii: I ii - 5-10/. ~nH 
npoBe)J.eHHH 6onee Ha)J.e~HOH H)J.eHTH$H Ka

UHH B CJTe)J.yJOll{eH cepHH 3KCnepHMeHTOB 

6y)J.eT npOBO)J.HTbCH, HapH.ll.Y C H3MepeHHeM 

i7 H $nKcauueii: aKTa cnoHTaHHoro )J.ene-

HHH, H3MepeHHe nOJTHOH KHHeTH'IeCKOH 

JHeprHH OCKOJTKOB, a 3aTeM Bbi)J.eJTeHHe 

MaCChi H)J.pa, HCnbiTbiBaJOmero CnOHTaHHOe 

)J.eJTeHHe, Ha 3JTeKTpOMarHHTHOM Mac e

cenapaTope na6opaTopuu. 

CJ1HTe3 TPaHccl>epMHeBhiX 3JieMeHTOB 

H HCCJienoBaHHe HX CBOICTB 

0 Ha aHeumeM ny'IKe !JUKilOTilpo Ha 
Y-300 B peaKUHH 

246 Cm( 180, Sn) 
259 Ku 
259 

6bmo H3y'leHo cnonTaHnoe )J.eneHne Ku. 
3Ha'leHHe nepno)J.a nonypacna)J.a 

259 Ku , 
llOJTy'leHHOe B 3THX HJMepeHHJIX, COCTaB

JTJieT 3,2±0,8 ceK, napuuanbHOe ceqeuue ero 

o6pa3oBaHHJI, onpe)J.eneHHoe no cnoHTaH-
18 

HOMY )J.eJTeHHJO npH 3HeprHH HOHOB 0 , 
pasuoii: 100 M36, cooTBeTCTByeT 

-4. 10 - 34
cM 

2 
. Ha ocHoBe 3THX )J.aHHbiX 

HaH)J.eHa OTHOCHTeJTbHaH BepOHTHOCTb 

CnOHTaHHOrO )J.eJTeHHJI: - 7o/o. 
BnepBbie 3JTeMeHT 104 /Kyp'laTOBHii:/ 

6biJT CHHTe 3HpOBaH B ~y6He B 1964 ro)J.y 

B peaKUHH 242Pu( 22Ne, 4-Sn)260,259 K u 
259 • 

B 1966 rOliY HJOTon Ku 6biJ1 Bbi.ll.eJTe H 

XHMH'IeCKH C npHMeHeHHeM 3KCnpeCCHOr O 

pa3BeJTeHHJI nponyKTOB HnepHhlX peaKUH H 

a raJosoii: $aJe. B 1969-1970 ronax on hi

Tbi no HJy'leHHJO 
259

•
25° Ku 6biJTH . npo 

.!J.OJT)I(eHbT Ha BHeUJHeM ny'IKe UHKJTOTpOHa 

Y-300, B peJyJTbTaTe qero 6biJTH yTOtfHeHbi 

JHa'leHHH nepuonos nonlpacna)J.a : 

26° Ku / T y, - 0,1 ceK/ H 
25 Ku( 1,1, -

- 3.5 CeK/. llOJTY'j,GHHbie B 1972 ro)J.ls )J.a H -

Hble no cnouTaHHOMY )J.eneHHJO 
2 9 Ku 

xoporno cornacyroTCH c peJyJTbTaTaMH npe

.ll.hi.ll.YIUHX pa60T, npoBe)J.eHHbiX B na6opa TO

pun. 

0 J1ocmpoeH aHa/lU3a11lop HeU11lpOH06 oe
/leHUJI, pa6o11la101JlUU Ha JTHHHH C Manon 

3BM TPA -1001 . ~eTeKTop ueii:Tpouos ua 

6aJe 36 nponopunouaJTbHbiX 
3 He -cqeT'IH

KOB HMeeT 3$$eKTHBHOCTb perHCTpaUHH 

48o/o; OCKOJTKH ,aeJTeHHH perHCTpHpyJOTCH 

nonynpoBO.ll.HHKOBbiMH Si (Au) - )J.eTeKTo

paMH. C noMOIUbiO 3TOH annapaTypbi nccne

.ll.OBanncb MrHOBeHHble HeHTpOHbl OT CllOH

TaHHOrO )J.eJTeHHH KOpOTKO~Byll{HX H30TO

nOB 24 6 Cf /T 1/ 2 =36 'lac/ H 25 li Fm I r' ' y, = 2,6 'lac/. . 3TH H30TOnbi llOJTy'leHbl B 

H)J.epHbiX peaKUHJIX Ha UHKJTOTpOHe Y- 300 
npH o6nytfeHHH MHUleHH H3 MeTaJTJTHtfeCKOrO 

238 
U HHTeHCHBHbiMH BHyTpeHHHMH llY'IKa-

12 c 22 
MH HOHOB HJTH Ne • I13MepeHbl 

cpe)J.HHe 'IHCJTa HeHTpOHOB: i7 
=3,14±0,09 )J.JTJI 2 46 Cf H ii = 
=3,73±0,18 )J.JTJI 

256 Fm ; )J.JTH o6oux H3o

Tonos onpe)J.eneHbi TaK~e pacnpe)J.eneHHH 

'IHCna HeHTpOHOB. 

3. BbtnOilHeHbl MOOellbHble 3Kcnepu-
MeH11lbl )J.JTH BbiHCHeHHJI B03MO~HOCTH paJ

)J.eneHHH )J.aneKHX TpaucypaHOBbiX 3neMen

TOB I Z > 108-114/ MeTO.ll.OM raJosoii: 

TepMOXPOMa TOrpa$HH. llpoBe)J.eH UHKJT 

pa6oT no H3y'leHHJO nose)J.eHHJI Tpaucypa

H~BhlX 3JTeMeHTOB B paCTBOpax C uenbJO 

ycoseprueHCTBOBaHHH MeTO)J.OB H3rOTOBne

HHH UHKJTOTpOHHhlX MHUleHeH H Bhl)J.eneHHH 

MHKporpaMMOBbiX KOJTHtfeCTB 
246 Cm H3 

3THX 3JTeMeHTOB. 

llOHCK H30TOll08 CBepXT~emhlX 3JieMeHTOB 

B npHponmhlx MaTepHaJiax 

0 Ilpooo/lJICallUCb 3KcnepuMeH11lbl no 
noucKy csepxTH~enbiX 3neMeHTOB B npupo

)J.e. B peJynLTaTe )J.ononHHTenbHoro aua

nnJa 6biJTO noKaJauo, 'ITO 3Ha'IHTenbHaH 



l.faCTb CJie,n:OB B CBHHU:OBbiX CTeKJiaX MO:lKeT 

OhlTh CBH3aHa c .n:eneHHeM CBHHU:a H YKJIOH

HOH KOMIIOHeHTOH KOCMH'IeCKHX nyqeif. Ilpo

aHaJIH3HpOBaHbl yCJIOBHJI, IlpH KOTOpbiX 

CTeKJia, Co,n:ep:lKa~He IlpHMeCH T Jl:lKeJibiX 

JJieMeHTOB, MoryT OhiTh HCIIOJih3o·BaHbi JJ:JIJI 

IIOHCKa CBepXTJI:lKeJibiX 3JieMeHTOB. 

() C noMOUib10 Heii111pOHHozo oe111e1<111opq, 

yCTaHOBJieHHOrO B COJIJIHOH ~aXTe, rrpo

H3BOJJ:HJiaCb perHCTpal(HJI HeHTpOHOB CIIOH

TaHHOrO ,n:eneHHJI B MeTeOpHTaX, HMeiOI.QHX 

H30biTO'IHOe CO,n:ep:lKaHHe KCeHOHa . IlpoBe

,n:eHO HCCJie,n:oBaHHe MeTeOpHTa "CapaTOB", 

,n:nH KOTOporo rrpe,n:rronaraeMoe OTHOIIIeHHe 

KOHU:eHTpaU:HH CBepXTJI:lKeJIOrO 3JleMeHTa K 

KOHU:eHTpal(HH ypaHa B MOMeHT y,n:ep:lKaHHJI 

cocTaBJIJIJIO - 10 - 4 • Ha6nro.n:ancH cna

OhlH C'leT OT HeHTpOHOB CIIOHTaHHOrO 

,n:eneHHJI, KOTOpbiH He MO:lKeT ObiTb OTHeCeH 

K CIIOHTaHHOMY ,n:eJieHHIO ypaHa . ECJIH Ha

OJIIO,n:aeMbiH J<IJ<beKT OTHeCTH K pacrra,n:y 

cBepxTH:lKenoro 3JieMeHTa, TO rrpH 1 11 > 
8 72 

G 3 ·10 A€111 co,n:ep:lKaHHe ero B HacToH-

-I() 

~ -12 -.... -14 ~ ,_;:: 

~ -li 

~ 
lJ 

-IB 

~ -2D 

-22 
~ 
-..1 -24 

-2li 

T~ ( JEARS) 
• 

~c 
26t!7 

C) 

24 -.J 

22 

36. 3aeUCUMOC111b KOH1.1€H111pQI.IUU 2Un0111€111U
'I€CK020 MQ111€pUHCK020 3/l€M€H111Q, npoOyK-
1110M O€/l€HWl 1<01110p020 Jl8/lJI€111CJI KC€HOH, 
e yzAUC111btx xoHopu111ax 0111 nepuooa noAy
pacnaoa. Kpuea.11 T y, / c noKa3bteae111 Ka
JICYUIUikJI nepuoo crioH111QH Hozo oeAeHUJI 
eeUiec111ea Me111eopu111a. 

83 

~e BpeMJI B MeTeOpHTe COCTaBJIJieT Me

Hee l.feM 10 - 14 
zpaMMOe Ha zpaMM Be

~e cTBa. 

fipoTOHHO

pa,nKOaKTHBHble 

s~pa 

Hccne,n:oBaJIHCh CBOHCTBa pacrra.n:a ner

KHX H30TOIIOB TeJIJiypa. IlpoBe,n:eHO H3Me

peHH e {3+ -p COBIIa,n:eHHH JJ:JIJI 
109

Te ,lf3 

cpa BHeHHJI CIIeKTpOB IlpOTOHOB B COBIIa,n:e

HHH C 1103HTpOHaMH H Oe3 TaKHX COBIIa,n:e

HHH rronyl.feHa pa3HOCTh .n:e<IJeKTOB Mace 
109

Te H 
108

sn, paBHaJI /7 ,14±0,10/ M3e. 
Ilp aHaJIH3HpOBaHa 3aBHCHMOCTb OTHOIIIe-

4 

.. 
f() 

8 

2 

.. 
tO 

_;,_ 

~ ~~ H IY'~ 
~ 

20 2~ 30 3,5 

~ i 

! 
! 

·-- _I[f'\ I 
11 

'\ i 

l \ 

I 
i 
~0 4.5 5 . Ep MeV 

37. 0111HOW€HU€ UH111€HCU8HOC111€U np01110H08 , 
U3M epeHHbiX 8 coenaoeHUU C n03U111POHQMU 
u 6 e3 coenaoeHuii, KaK rflYHKI.IUJI 3Hepzuu 
npo 111oHoe OAJI 10 9Te.KpueaJI JI8AJie111cJI 
pa C'I€111HOU, C001118€111C1118Y10UI€U On111UMQAb
Hbi M 3Ha<~eHUJIM napaMe111poe (QEc- Bp j 
U f f3 • Q EC - no/l~Q. "l 3H€p2UJI 3/l€1<111-

PO HHOZO 3axea111a OAJI 109 re , B - 3HepZUJI 
ce.11 3u npo111oHa e .11ope 1 09 'Te , P ( f3 - 3rfl-
rfie K111U8HOC111b p€2UC111PQI.#UU no3U111pOH08. 
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0 40 

20 
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2[) 30 4.0 

HHHBepoHTHocreH: (3 + -pacrra,naH K - 3a-

xaara or 3HeprHH rrepexo.na . 
1 0 9 

IIpoae,neH aHaJIH3 <iJopMhi crreKTpa Te . 
06Hapy:>KeH pe 30HaHC. B CHJIOBOH tPYHK ilHH 

(3-rrepexo.na, o6ycrroarreHHhlH BJIHHHHeM 

rrepexo.na p ( g 912 ) ... n ( g 7 ; 2 ) • IIorry '-IeH 

H H,LJ;eHTHtPHilHPOBaH HOBhiH IIpOTOHHhiH H 3-

rryqarerrh 119 Ba, H3MepeH ero rre p Ho,n 

rrorrypacrra.na I -5 , 0 ceK/ HcrreKTprrporo

HOB. 
Pa3pa6oraH Mero.n aHarrH3a TOHKOH 

crpyKTypw rrpoTOHHoro crreKTpa, rro 3 ao

JIHIOIIlHH H 3 BJie Ka Th HHtPOpMailHIO 0 IIJIOTHOC-

TH ypOBHeH H,nep, y,narreHHhiX OT JIH HHH 

6era-cra6HJihHOCTH, a ,nHarra3oHe 3He p rHH 

B036y:>K,neHHH or 3 .no 6 M3e. 

CnoHTaHHO Ae~ecH 

H30Mepbi 

0 H3MepeHo yz11oeoe pacnpeoell e Hue 
OCKOIIK08 Oe/leHUR CIIOHTaHHO ,neJIHIIlHXCH 

H30MepoB 
236 Pu , 237 Pu H 

243 Cm, 
KOTOpbie o6pa3yiOTCH B peaKilHHX (a '· 2 n ) 
H (a, 3 n), C IIOMOIIlhiO ,LJ;H3JieKTpH'-IeCKHX 

,neTeKTOpOB perHCTpHpOBaJIHCh OCKOJIKH ,ne

rreHHH H,nep OT,LJ;a'-IH, BhiJieTeBiliHX H3 MHille-
23 6 

HH. B crryqae H30Mepa Pu o6Hapy:>KeHa 

38. Cu11oeaR rjiyHKliUR (3 + - pacnaoa1 09 Te. 
j Pe3oHaHc MOJKem 6blmb o6oRCHeH pacnaooM 
~ npomOHQ U3 3QMKHymoi1 060110'-IKU g9 / 2 8 

Hei1mpOHHOe COCmORHUe g 7 ; 2 • 

aHH 3 OTpOIIHH B yrrrOBOM pacrrpe,neJieHHH OC

KOJIKOB. 3TO MO:>KeT 6hlTh CBH3aHO C ,no

CTaTO'-IHO 60JihlliHM 3Ha'-IeHHeM CIIHHa 3TO

ro H30Mepa. 

0 Onpeoel!eHbl cet~eHUR peaKliUU (n,2n ) 
u • ( n, n ' ) rrpH 3HeprHH HeiirpoHOB 

14,7 M3e, rrpHBO.D:HIIlHX K o6pa3oBaHHIO 

crroHTaHHO .nerrHIIlHXCH H30Mepoa . IIoKa3a

HO,'-ITO Ce'-IeHHe o6pa30BaHHH H30MepOB B 

peaKilHHX( n, 2 n), KOTOphre rrpoTeKaiOT qe

pe3 COCTaBHOe H,D;pO, 3Ha'-IHTeJihHO 60Jihllie, 

qeM B rrpHMhiX peaKUHHX Heyrrpyroro pac

ceHHHH HeHTpOHOB ( n , n ') , 

Ilpoae,neHhi OIIhiThi ITO IIOHCKy a- H3-

Jiy'-IeHHH IIpH pacrra,ne CIIOHTaHHO ,neJIHIIlHXCH 

H3 oMepoa 23 9 Pu ' 2i O Am H 242 Am ' 
o6pa3YIOIIlHXCH B peaKilHHX ( n, 2 n) • .[(JIH 

a -qaCTHil HCIIOJih30BaJICH 

MHOrOHHTHHOH IIpOIIOPilHOHaJihHhiH C'-IeT'-IHK. 

He o6Hapy:>KeHo a -H3rryqarerreii c 3HeprH

eH: Bhiille 7 M38 H c rrerHo,naMH rrorrypacrra.na 

B o6rraCTH 10 -S-10- CeK. 3TO yKa3hiBaeT 

Ha cyllleCTBOBaHHe 3arrpera c <PaKropoM 

> 10 .nrrH a -rrepexo.noa c H30MepHhiX 

ypoaHeii. 

HeifTpOHOH36biTOt~Hbie 

Jf30TOllbl 

JierK:HX Mep 

0 JlpOOO/lJICQ/lUCb pa6ombl no U3yt~eHWO 
C80UCm8 HeHTpOHOH36hiTO'-IHhiX H30TOIIOB 

rrerKHx 3JieMeHTOB, rrorryqaeMhrx B peaK-

IlHHX rrepe,na'-IH c TH:>KeJihiMH HOHaMH. IIyreM 

H3MepeHHH BeJIH'-IHHhi Q O B peaKilHHX 

H 

232Th( 22Ne, 21 0 ) 239 U 
g.s g.s. 

232Th(22 Ne, 220 )232 u g.s. g.s. 
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ENERGY I MeV l 

21 22 39. H3MepeHue MaCCbl lllJIJIC€/IbiX U301110noe KUCIIOpooa 0 U 0 . 
IIpeocmae/leHa ebiCOK03Hepzemu•ma.11 <~acm b cne~empoe 20 o

1 
21 0 u 22 

0 . 
IlyHKmupHoillluHueil noKa3aHa oxuoaeMaJI rjJopMa cne~empa npu nepeoa<~e 
HYKIIOH08 e OCH08HOe COCIIlOJIHUe KOH€'1H bi X .110ep. 

6~nH onpe~eneH~ HeH3BeCTH~e ~o 3Tor o 
MaCC~ TJDKenLIX H30TOUOB KHCnopo~a, 2 1 0 
H 

22
0. BenH'IHHa M-A ~m1 21 o H 22 o 

OKa3anacL paBHOH COOTBeTCTBeHHO 
+0,3 +0,2 

9,3 -O,? M3e H 11,5 -o,s M3e. 

-
40

Ar ( E, • 379 MtV ) 

---
40

Ar (E,=288MoV) 

- ·-
2~e ( E,: 172 MtV ) 

i.l 
i 
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0 H3y<~allc.11 MexaHU3M peaKt~uil nep e
oa<~u npH B3aHMO~eHCTBHH HOHOB 22 Ne C 
3HeprHeii 174 M3eHHOHOB 40Ar c 3Hep
rHeii 280 H 380 M3e c g~paMH 23 ~ Th. 
nerKHe npo~yKTbl peaKUHH perHCTpHpOBa
nHCb c HcnonL30BaHHeM Tenecxona ~ E , E 
H MarHHTHoro aHanH3aTopa c TenecxonoM 
~ E , E , noMemeHHLIM a cl>oxanLHYIO nnoc
KOCTL. H3MepeH~ ce'leHHH, yrnoBLie pa c
npe.neneHHH H 3HepreTH'IeCKHe cnexTpLI 
MHOrHX npo~yKTOB peaKUHH nepe~a'IH. llo
Ka3aHa B03MO~HOCTb nepe.D;a'IH H~py MH
WeHH 6onLworo 'IRena HyxnoHoB. 3xcnepH
MeHTanLHO nony'leHbl ~aHHLie 0 Ce'leHHHX 

40. Ce<~eHue o6pa3oeaHUJI 11ez~eux 3/leMeH
moe npu o6Ay<~eHuu 232 Th uoHaMu 40 Ar 
u 22 Ne ( ~ p - 'IUCIIO copeaHHbiX ;-I 
C Ha/le11la10~ezo .110pa UIIU nooxea<~eHHbiX 
/+/ Ha11ema10~UM .110poM npomoHoe . 
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r112 -4,2!0,1 cet< 

22F 

---------7,54 

-+--H-+~ 
+I 
M ..... _.__ .......... _L __ - 3, 36 4. 

-----.L.-0 
22Ne 

22 F • 41. CxeMa pacnaoa Jtopa 

o6pa30BaHHH OT~eflbHWX 3fleMeHTOB H OT

HOCHTeflbHOM BbiXO~e H30TOllOB. 

<> C nOMOJ#b10 3/leKTIIpOMQ2HU1111W20 
Mace- cenapamopa Ha nytiKe UHKnoT p oHa 

nnKenbiX HOHOB nccne~oaancH pacna~ 

22 F. Onpe~eneHa MaKCHManbHaH 3He p rnH 

6eTa-cnei<Tpa, KOTOpaH COCTaBn HeT 

5,5±0, 1 M:Je u oTnH'IaeTcH oT H3ae cT

HOH B nnTepaType aenH'IHHbi 11 ,2±0,6M :Je. 
Oepno~ nonypacna~a 22 F paaeH 4 ,2± 

±0,1 ceK. llpe~no)l(eHa Hoaa11 cxeMa p ac

na~a 22 F • 

MexaHH3M 

B38HMO~e~CTBM~ T~e~ MOHOB 

C ~~paMM 

0 3aeepweHa o6pa6omKa :JKcnepuMeH
maA bHI>IX oaHHbiX, H nonytieHhi 3HatieHHH a pe

MeR )I(H3HH COCTaBHbiX H~ep, o6pa3yiOmH XCH 

npH o6nytieHHH MOHOI<pHCTannH'IeCKHX MH-

UieHeH H3 
181 Ta H pa3~eneHHoro H3o-

Tona 186W HOHaMH118,12(;,16Q, 22Ne,3 1p, 
c ncnonb30BaHHe MeTo~a "3¢¢ei<Ta TeHeH:". 

06Hapy)l(eHO 3aKOHOMepHOe H3MeHeHHe 

BpeMeHH )I(H3HH COCTaBHWX H~ep npH H3-

MeHeHHH aTOMHOrO HOMepa H 3HeprHH B03-

6y)l(~eHHH H~ep. AHanH3 noi<a3an, 'ITO npH 

pactfeTe a6coniOTHbiX rnnpHH pacna~a nyq
rnee, 'leM B Mo~enn ¢epMn- raJa, onncaHne 

3I<CnepHMeHTanbHbiX ~aHHbiX nonyqaeTCH 

npH HCllOflb30BaHHH MO~enH, KOTOpaH npe~

nonaraeT llOCTOHHHYlO TeMnepaTypy ~nH 

3aBHCHMOCTH llflOTHOCTH ypOBHeH OT 3Hep

rHH. 

O H3yt.teHo eAUJIHUe J<aqecTaa MOHo

KpncTannoa, KOHe'IHOH TonmHHbl MHUieHH 

H H3MeHeHHH 3HeprHH npo~yKTOB peaKUHH 

Ha TO'IHOCTb onpe~eneHHH BpeMeH )I(H3HH. 

lloi<a3aHo, 'ITO MeTo~ • "3¢¢ei<Ta TeHeH:" 

B peanbHbiX ycnOBHHX OllbiTa ll03BOnHeT 

H3MepHTb BpeMeHa )I(H3HH COCTaBHbiX H~ep 

a ~Hana3oHe 2·lo- 18-5·l0-17 ceK cocTa

THCTH'Ieci<oH: norpeUIHOCTblO He Xy)l(e 20afo. 
llo~rOTOBneHa annapaTypa,H Ha'laTW 3KC

nepHMeHTbl C HCllOflb30BaHHeM MOHOI<pH

CTannH'IeCKOH MHUieHH H3 ~BYOKHCH ypaHa 

U 0 
2 

, oxna)l(~aeMoH: ~o TeMnepaTypbi 

)I(H~Koro a3oTa. 

<> JlpOOO/lJICQ/lUCb U3MepeHUJI epeMeH 
JICU3HU ypOBHeH poTaUHOHHbiX llOflOC OCHOB

HOrO COCTOHHHH HeHTpOHO~e<iJHUHTHbiX H~ep, 

KOTOpbie o6pa3ylOTCH B peaKUHHX CflHHHHH 

Ha nyqJ<e TH)I(eflbiX HOHOB. B 3THX 

onbiTax ncnonh30BancH MeTo~ ~onnnepoa

CI<oro CMemeHHH Ha H~pax OT~a'IH. llony

'leHbl HOBbie 3I<CnepHMeHTanbHbie ~aHHbie 

o apeMenax )I(H3HH 'leTbipex nepexo~oB: 

8 + ·• 6+ ; 6 + ... 4 + ; 4 + ... 2+ 
2 + ~ o+ B H30Tonax 164 Yb ' 1 62 Yb, 
Haxo~HmnxcH B HHTepaane 10 - 9- 10-12ceK. 
BnepBbie onpe~eneHbi 3HalJ:eHHH I<Ba~py

nonbHbiX MOMeHTOB H napaMeTpOB ~e<iJopMa

UHH 3THX H30TOllOB. 
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164 
42. 3Hepzemu<Jec~eue cne~emp&l y - U31ly'leHUR u3omona Yb e peaK~JUU 
128 reflO Ar 4n) • Ha611100aemc.Jl U3MeHeHue omHOUleHU.Jl UHmeH
CU8H6Cmei1 HeCMe!JieHHOU Y -IIUHUU K CMe!JieHHOU 8 pe3yll&mame 3rj)(jJeKma 
,aonn11epa OIIR nepexoooe e poma~JUOHHoi1 no11oce ocHoeHozo cocmoRHUR 
e 3aeucuMocmu om paccmoRHUR M eJICOY MUUJeH&10 u cmonnepoM ROep om
oa<Ju. 
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43. Kpuer.re pacnaoa OAR ypoeHer1 p oma
ijUOHHOr1 nOAOCbl OCH06HOZO COCIIIOJIHUJI CO 
cnuHaMU 4+ , 6+, a+ OAJI U30IIIona 162 Yb. 

ao 

0 .50 100 flSO zoo .uo ~-

<> Pa3pa6omaHo noAy¢eHoMeHoAoz utte
cKoe onucaHue 6apr.epoe OeAeHUJI JI ,nep 

C y'leTOM lKB.llKOKaneJILHI:dX B 060JIO'Ie 'IHhiX 

J~eKTOB. H3 JKcnepaMeHTaJILHI:dX 3 Ha

'leHBH 6apLepoB .neneHBJI sw.neneaa ~eao
MeaonoraqecKaJI "aeperynJipHaJI qac TL", 

3aBHCJUQaJI OT 060JIO"'Ie"'IHI:dX nonpaBOK, OC

Ta TO'IHbiX B3aBMO,neHCTBBH B ,npyrBX J~~eK

TOB JI,nepaoi CTPYKTypw. OcTasma JicJI 

"r na.nKa.H qacT L" annpoKCBMBposaaa n p oc

TOH aaaJIBTH'IeCKOH 3aBBCHMOCTLIO. Ilpo

se.nea pac'leT OTHOllleH~JI r n I r f .llJIJI 

lllHpOKOrO ,naana30Ha Z H A COCTaBHbiX 

.H,nep . C noMO~LIO MeTo.na MonTe- K a pno 

paccMoTpeaa KOHKypeHUHJI npoueccoa ac

napeHBJI H ,neJieHBJI B036y)K.lleHHI:dX COC T aB

HbiX JI,nep, o6pa3y~XC.H B peaKUHJIX C TJI

lKeJibiMH HOHaMB. 

<> MooeAr. eHympu.RoepHr.rx Kac Kaooe 
0606UI€HQ Ha CJiy'laH B3aHMO,neHC T BH.H 

.nsyx peJIJITBBHCTCKHX JI,nep. B aacToJimee 

BpeMJI JTO e.n;HHCTBeHHaJI MO,neJib, KOTOpaR 

no3BOJIJieT BLrnoJIHJITL pacqeTLI aeynpyrax 

CTOJIKHOBeHBH peJIJITHBHCTCKHX JI,nep. 
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44. 4iyHKijUU eo36YJICOeHtlJI OAR peaKijUU 
238 12 250-x -

U ( C, x n) Cf. Kpuer.re -
pe3yAr.mamr.r pacttema MemoOoM MoHme- Kap
AO npu pa3AUttHr.rx Ha6opax napaMempoe, 
1 - KUH€111U'I€CKQJI 3HepZUJI UOH06 6 Aa6o

pamopHOU CUC111€Me, IIIO'IKU U mpeyzOAbHUKU-
3KcnepuMeHmaAbHbre oaHHbte. 
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45. 3a8UCUMOCmb omHOUJeHUJl r I r om 
n f 

Macco8ozo 'lUC.Ila A 8 C.lly'lae mJlJtCe.ll zx 
mpaHcypaH08biX u mpaHcr/JepMue8biX 3 .1l e
MeHmo8. Cn.llOWHbte KpU8bte coe6uHJl10m p e-
3Y.Ilbmambt pac'lemo8 npu 3Hepzuu E * 
=16 M38, mo'lKU u mpeyzo.llbHUKU- 3Kcnep u
MeHmaizbHbte 6aHHbte. 

l13yt~eHHe 

crrpyKTypbi H,ZJ;pa 

cneKTpOMeTpHMeTpHl.leCKHMH MeTO)l;aMH 

<> JlpoOO.IlJtCQ.IlUCb UCC.IleCJ08QHUJl cmpy K

mypbl HeumpoHo6erfiuqumHblX JlOep B o6rracTH 

Z > 82, N < 126 Ha nytiKe nr>KeJih iX 

HOHO~ UHKJIOTp~Ha Y- 300. B HJJ.pe 
213 

Fr 
87 1 2 6 

BnepBhie BhiJIBJieHhl HH3KOJie>KaiiJ;He MHOrO-

tiaCTH'IHhie ypOBHH, npHHa)J.Jie>KaiiJ;He K K OH-
5 

qmrypan;HH (h 9/ 2 ) • B tieTHo-tieTHhiX .l!JJ.-

pax 212Rn H 210Rn o6Hapy>KeHa non ca 

ypoBHeil: co cnHHOMI" = o+,2+,4+,6+, Ko

TOPhie HBJIHIOTCH tiJieHaMH npoTOHHo ro 

MYJihTHnrreTa (h 9;2 J~IlpH pacna.IJ.e 211 F r-> 

-> 
211Rn H)J.eHTH<iJHUHPOBaH PHJJ. OJJ.HOtiaCTH ti

HhiX cocTOHHHH. B HJJ.pax 
194 Bi H 

1 96 Bi 

HaH)J.eHhl JJ.BYX'IaCTH 'IHhie H30MepHhie c o

CTOJIHHJI C ITT = 10- C KOH<iJHrypan;H eH 

p(h 9; 2)b (i 13;2 ) - 1
.HccneJJ.OBarrach CTpy K

Typa B036y>K)J.eHHhiX COCTOJIHHH 207 At H 

199,200,201 . 
Bz. 

0 H3y'la10mCJl c8oucm8a 8btcoKocnww -

8blX MHOZO'lacmu'lHblX U30Mepo8. HccrreJJ.o

BaHhl H30MepHhie COCTOJIHHJI CO CllHH OM 

89 

ITT = 10- KOH<iJHrypan;HH p(h 9j)~(i13 ;2 ) 
198 . 200 . 

B HJJ.pax Bz H Bz , B036Y>KJJ.ae-

MhiX B peaKn;HH 
1911r ( 12 C, Sn) 198 Bi H 

193 1r ( 12 C 5 n ) 
20 0

Bi COOTBeTCT-
' . ' 200 . 

BeHHo. B HJJ.pe Bz 6hm o6Hapy>KeH 

BhiCOKOB036y>K)J.eHHhiH H30Mep C nepHO

JJ.OM norrypacna.11.a T y, =46±4 Heel< H KOH-

<l!Hrypan;Heil: p(h9;) 1n(p1/2 )-1 ~( i13/2) -2. 

Ha6JIIO)J.aJICJI pacna)J. H30MepHoro COCTOJIHHJI 

B HJJ.pe 2 04Bi • CnHH cocTOHHHH I 17 = 1~H 
BhiCOKaJI 3HeprHH B036y>K)J.eHH11 yKa3hiBaiOT 

Ha tieThipexKBa3HtiaCTHtiHYIO cTpyKTYPY 

3Toro H30Mepa . 

46 ns 

19ee.8 

1702.7 

1058.5 

0.4 s 428.2 

35min 
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46. CxeMa pacna6a 08YXK8a3U'lacmu'lH020 
U 'lembtpeXK8Q3U'lQCmU'lHblX COCmOJlHUU 8 

_, 2oo
8

. 
Jlvpe 1 • 
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47. CucmeMamw(a cpecmeu :mepzuuu, npuxo
OJIIJieilcJI 1ta oou11 HeilmpoH, ucnapJieMblil e 
peaKquu muna (HI, xn) , e 3aeucuMocmu om 
Maccoeozo t~uc/Za cocmae1to2o JIOpa. 

0 Hat~a/ZUCb 3KcnepuMeHmbl no U3y
t~eHU10 6blCOK08036yJIC0€1t1tblX Bpa~aTerrh
HhiX COCTOHHHH, r,IJ;e O:>KH,IJ;aeTCH Ha6mo,IJ;e

HHe 4Ja30BhiX nepeXO,IJ;OB. l13MepHJIHCh y -
nepeXO,IJ;hl Me:>K,IJ;y Bpa~aTeJihHhiMH COCTOH

HHHMH H,IJ;ep 164yb ' 180 Os '166,1688£, 

)l;JIH H,D;pa l64yb MeTO,IJ;OM yy-coBna,IJ;e-

HHH Ha,IJ;e:>KHO H,IJ;eHTHiiJHu;HpoBaHa Bpa~a

TeJILHaH norroca ,IJ;O ypoBHH co cnHHOM 

I =18. 
0 IlpoeoouAocb U3Mepe~-tue 

npeqeccuu Maz~-tum~-tozo MOMeHTa 

t~acmombl 

77 Se 

,D;JIH COCTOHHHH C :meprHeH 248 K38BO BHyT

peHHHX norrHx HHKerrH. on,-e,IJ;erreHo cpe,D;Hee 

3Ha'leHHe MarHHTHoro noJIH H Se ( Ni) 

=172+17 K3pcm. l13MepeHa qacToTa npeu;ec-
- 66 

CHH MarHHTHOrO MOMeHTa Ga ,D;JIH co-

CT OHHHH C :meprHeH 44 K38 BO BHyTpeHHHX 

M a rHHTHhiX norrHx Ni H Co : 

H 
0

/Ni) .=-13,5±2,5 K3, 

H (Co) =-53,5+2,5 K3. 
Ga -

3KcrrepHMeHTa~bHaH 
arrrrapaTypa 
H HayqHO-TeXHHqecKHe 
pa6oTbi 

0 Coa11a e 3KCnAyamaqu10 6a3oeaJI 
3 B M 11a6opamopuu "Mu~-tcK- 32". B coTpy,D;

HH'IeCTBe C Jla6opaTOpHeH Bhi'IHCJIHTeJihHOH 

• 



TeXHHKH H aBTOMaTH3aUHH BBe~eHO B ~eHCT
BHe MaTeMaTHtJ:ecKoe o6ecnetJ:eHHe B pe)I(H

Me COBMeCTHMOCTH C 3BM "MHHCK- 32": 
6H6nHOTeKa CTaH~apTHbiX nporpaMM, CH

CTeMa nporpaMM HaKonneHHH H o6pa60T KH 

cneKTpoMeTpHtJ:e cKoii HHclJopMaUHH /IIO 

ct>H/.. TpaHcn.s~Top c H3h1Ka ct>OPTPA H. 
0 3a6epweHa pa3pa6omKa KoMn/le Kca 

cneKTpOMeTpHqeCKHX 6noKOB icoBMeCTHO 

C cl>H3HtJ:eCKHM HHCTHTYTOM HlfHCTHTYTOM 

3neKTpoHHKH :SonrapHH/. HcnLITaH 3ap.s~
~oBo-tJ:yBCTBHTenLHhiH npe~ycHnHTenb ~nH 

Ge ( Li ) H Si ( Li ) nonynpoBo~HH

KOBhiX ~eTeKTOpOB C oxna)l(~aeMhiM BXO~

HblM KaCKa~OM, HMeiOIUHH IIIHpHHY nHHHH IIIY

Ma He xy)l(e 350 36. 
0 Pa3pa6omaHa u ucno/lb3yemc}l 6 

3KcnepuMeHme npozpaMMa "/Onumep- 16" 

91 

~nH HaKonneHHH H 06pa60TKH CITeKTpOMeT

pHtJ:eCKHX ~aHHhiX Ha Manoii 3BM TPA -
1001. 

0 Pa3pa6omaH u 66eOeH 6 oeiicm6Ue 
KOMnAe KC annapamypbZ "lie Ha/1" ~nH 

H3ytJ:eHHH npouecca ~eneHHH .s~~ep c pe

rHCTpauueii 'lJ:HCna HeHTpOHOB H 3HeprHH 
ocKonKoB. AnnapaTypa nonHOCThiO Bhmon

HeHa Ha HHTerpanLHhiX cxeMax. 

0 B compyOHU!lecm6e c y!leHbZMU ,[(PB 
npoooAJICaAacb pa3pa6omKa Memooo6 aKTH

BaUHOHHoro aHanH3a nyTeM HCITOnb30BaHHH 

cPOTOH~epHbiX peaKUHH H (n y) -peaKUHH 
c npHMeHeHHeM Ge ( Li ) -~eTeKTopoB 
y-nyqeif. 

0 3aKOH!leH MOHmaJIC MUKpompoHa Ha 
3Hepzwo 3/leKmpoHo6 15 M36, H Be~yTCH 
nyCKO -Hana~O'lJ:Hble pa60Tbl. 
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Jla6opaTOpHH 
HeHTpOHHOH 
cpH3HKH 

0CHOBHbiMH HanpaBneHHJIMH HaY'·IHOH 

~eJITenbHOCTH fla6opaTOpHH HeHTpOHHOH 

<IJH3HKH B 1972 ro~y, B COOTBeTCTBHH C 

nnaHOM, HBnHnHCb HCCne~OBaHHJI 

- Jl~ep C IIOMOII{blO HeHTpOHOB, 

- <IJyH~aMeHTanbHbiX CBOHCTB HeHTpOHa, 

- Jl~epHbiX peaKU:HH C 3ap1DKeHHbiMH qac-

THU:aMH npa 3HeprHH ~o 5 M3e, 
KOH~eHCHpOBaHHbiX cpe~ MeTO~OM 

pacceHHHJI HeHTpOHOB. 

B 1972 ro~y nocne ycoBeprneHCTBOBa

HHJI MeTO~HKH B0306HOBHnHCb 3KCIIepHMeH

Tbl C IIOn.HpH30BaHHbiMH .H~epHbiMH MHllieH.H

MH H IIOn.HpH 30BaHHbiMH HeHTpOHaMH B pe 30-

HaHCHOH o6naCTH 3HeprHH. llpH 3TOM 6bma 

nonyqeHa HH<IJopMaU:H.H HOBOrO THIIa: H3Me

peHbl MarHHTHhle MOMeHTbl ~BYX KOMIIayH~

COCTO.HHHH 3p6H.H npH 3HeprHH B036y)l(~eHH.H 
6 M3e. 

YcrrernHo pa3BHBanacb B na6opaTopHH 

HCCne~OBaHH.H a - pacna~a HeHTpOHHbiX pe-

30HaHCOB H ynhTpaxono~HbiX HeHTpOHOB. 

DOnhlliOe MeCTO B ~eJITenbHOCTH fla6o

paTOpHH HeHTpOHHOH <IJH3HKH 3aHHMano 

CTpOHTenbCTBO MOIUHOrO HMIIynhCHOrO pe

aKTopa Hli P- 2 H rro~roTOBKa rrporpaMMhi 

H arrrrapaTypbi ~n.H <IJaJuqecKHX accne~oBa

HHH Ha 3TOM peaKTope. 

CoaeprneHCTBOBanc.H H pa3BHBanc.H H3-

MepHTenbHbiH u:eHTp na6opaTOpHH. 

HayqHo
Hcc~e~oBaTe~hCKHe 

pa6oTbi 

MarHHTHble MOMeHTbl 

KOMIIaYJm-COCTOliHH~ ll~ep 

Ha peaKTope HliP-30ahmonHeHycrrern

HhiH 3KCIIepHMeHT ITO H3MepeHHIO MarHHTHbiX 

MOMeHTOB ~BYX KOMIIayH~-cOCTO.HHHH 3p-



oHx-168, B036y)l(,n;aeMhiX rrpH 3axBare Heilr 
poHa. PeanH30BaHa rrpe.n;no)l(eHHax B Jia6o 
paropHH HeHTpOHHOH ~H3HKH H.D;e.JI orrpe,n;e 
neHHH C.D;BHra HeHTpOHHOro pe30HaHca rrpH 
OpHeHTaiJ;HH H.n;ep BO BHyTpHaTOMHbiX Mar 
HHTHbiX IIOITHX IIpH HH3KHX TeMrrepa Typa x. 

3KcrrepHMeHT COCTOHn B HCCITe.D;OBaHHH 
rrporrycKaHHH HeHTpOHOB qepe 3 M.HIIIeHh Me -· 
rannHqecKoro 3p6Hx rrpH .n;Byx reMrrepary 
pax: 0,02° H 0,5 ° K, co3.n;aBaBIIIHXCH B 
pe~pH)I(eparope c . pacrBopeHHeM 3 He B 

4 He . llpH reMrreparype 0,02° K rronx
PH3an;HH B ,n;oMeHax .n;ocrHrana 97% H Ha -
6mo.n;ancx c.n;BHr pe3oHaHca IPHC. 481. ,ll;n x 
.D;OCTH)I(eHHH BbiCOKOH TQqHOCTH H3MepeHH11 
ManhiX I -10 - 4 3BI c.n;BHroB pe3oHaHc oB 
no BpeMeHH rrponera rrpHMeHeH Mero.n; perH
crpan;HH TOKa .n;ereKropa. ITonyqeHHhie Be 
nHqHHhi MarHHTHhiX MOMeHTOB IB H.D;epHhiX 
MarHeTOHaxl paBHhl 0,9±0,4 H 1,8±0 ,9 
.n;nx pe3oHaHCOB 0,46 36 H 0,58 36 coor 
BeTCTBeHHO. 

Y JibTpaXOJIO~Hbie 
Heih'poHhl 

0 KoH6epmop&t yA&mpaxo/IOOH&tx Heilm
poH06 /BO.D;HHbie, aniOMHHHeBhie, MarHHeBhle 
H rH,n;pH.D;UHPKOHHeBhie, pHc. 49 I HCIIhiTaHhi 

93 

o.o2·K- o.s·K to•K-to•K 
Qt:BOeV .1£- (27 ± 7JjJeV Qt:60eV tJE-C-0.1,~ .6J pev 

48. Pacnpeoe/leHUJl · 3KcnepuMeHma/I&H&tx 
3Ha~eHuil /zucmozpaMMbl / C06UZ06 Ll E pe-
30HQHC06 3p6uJl. CnAoUJH&te KPU6&te- coom-
6emcm6Y101J1Ue pacnpeoe/leHUJl raycca . Pe-
3Y/I&mambl Ha /le6oil no/I06UHe pucyHKa -
OCH06Hbte U3MepeHUJl, HQ npa60U - KOHm
pO/IbHbte, 1C020Q C06U2 He OJICUOQ/ICJl . 

49. CxeM&t KOH6epmopo6 yA&mpaxoAOOHbiX 
HeilmpoHo6, ucn&tmaHH&tx Ha peaKmope c no
moKOM 1 Q13 HeilmpoH/CM 2 CeK: a - 600JlHOU 
KOH6epmop, 3aKp&tm&til a/110MUHUe6oil rfioA&
zoil mO/IIJIUHOU 0,2 MM; 6 - 2UOpu0 -14UPKO
HUe6blU 1COH6epmop, OX/IQJICOQeMbiU 600oil; 
6 - MQ2HUe6blU 1COH6epmop, 3Q1CpbtmbtU moH
KOU Q/110MUHUe60U rfio/lb20U. aurfipa 1 HQ 
puc. a,6, 6 03Ha~aem 600y, zuopuo tiUPKOHUJl 
u MazHuil coom6emcm6eHHO. 

--

6 
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Ha CTaUHOHapHOM peaKTOpe B ycno 
BHJIX /IIOTOK - 10 l3 HeiimpOH/CM 2. CeK/ , 

KOr~a B03HHKafOT IIp06JieMhl OTBO~a TeOJJa 

H pa~HaUHOHHOH CTOHKOCTH. OnTHMaJibHh iM 

OKa3aJICJI KOHBepTOp H3 Zr H, KOTOpbiH 

npH 100° K o6ecne1.fHJI cKopocTb c1.fe T a 

YXH 100 uMn/ceK /a KaHane c noTOKOM 

TenJIOBhiX HeiiTpOHOB 5 ·1012 I 6e3 3aMeT

Horo CHH)I(eHHJI BbiXO~a B Te1.feHHe IIOJiyTopa 

MeCJIUeB pa60Tbl peaKTOpa. 

0 Hoebze 3KcnepuMeHmbl no yoepJKaHw o 
YHX npoae~eHbl ~JIJI cTeKJIJIHHhiX H Me~HhiX 

cocy~oB f} 80 MM, ~JIHHoii 2-3 M. HaHnyq 

IliHe pe3yJILTaTbi I r =100 ceK/ nony1.fe H bi 

~JIJI cTeKJIJIHHoro cocy~a /pHc.so/ H y3Ko r o 

cneKTpa cKopocTeil YXH. lloKa3aHo, 'IT O 

~JIJI nonHoro :mepreTH'IecKoro cneKTpa Y X H 

npouecc )lornomeHHJI He onHChiBaeTcJI npoc 

Toil 3KcnoHeHToii /T . e. o~HHM 3ctxl>eKTHBHhi M 

BpeMeHeM y~ep)l(aHHJI/. 

10 

E 

~ 

20 40 10 eo 100 120 
"" CQI( 

50. 3a8ucuMocmb 'lUCAa HeiimpoHo8, ocma 8 -
wuxcJI 8 cmeKAJIHHOM cocyoe ~ 80 MM, om 
8peMeHu xpaHeHUJI : 1 - 6opcooepJKa114 e e 
cmeKAO /6oAee Kpymo cnaoaKJ!J40JI Kpu8aJI / , 
cneKmp cKopocmeii.J ,7< v < 4,3 M/ceK; 2-
6e36opHoe cmell1lo /noAozaJI Kpu8aJI / , 
cneKnp cKopocmeii 3,2 < v <4,2 M/ceK. 

• 

AJib<lla-pacn~ 

pe30HaHC~X COCTOHHH~ ~ep 

0 ,48yxcmyneH'lamaJI peaK!lUJI 
143 . 140 . 

Nd ( n , y a ) Ce c BhiXO~OM MJir-

KHX raMMa- Jiy1.feH nepe~ HCIIYCKaHHeM aJih

~a-qaCTHUbl npe~OCTaBJIJieT B03MO)I(HOCTb 

uccne~oaaHHJI raMMa-rrepexo~oB Me)I(~Y 

BbiCOKOB036y)l(~eHHbiMH COCTOJIHHJIMH Jl~pa. 

C IIOMOIUhfO HOHH3aUHOHHOH KaMepbl 

/3HepreTH'IeCKOe pa3peilleHHe C MHilleHhfO 

1 M38/ H3MepeHbi crreKTPhi aJib~a-qacTHU 
H3 3TOH peaKUHH B pe30HaHCe 55,3 38 

/puc. 51/. 

Pe3yJihTaThi aHaJIH3a nony'leHHhiX ~aH

HhiX COBMeCTHO C ~aHHbiMH ~JIJI TeiiJIOBbiX 

HeHTpOHOB CBH~eTeJibCTBYIOT 0 MeHbilleH 

aeJIH'IHHe ~aKTOpoa 3arrpeTa raMMa-nepe

xo~oB Me)l(~y BhiCOKOB036y)l(~eHHbiMH COC-

5 • 7 • • tD E. 

I 
..... 
oc. 

I 

f 
I 

. ~v,~ I 

~ . 
I 

,_/ ' ..... JJ.I. 

I I ·~ 

I I 

I 
I 

"-- ;J. ~ ~ s'ii I I I 
60 1'0 • 17 

51. CneKmp aAb(Ja- tlacmutJ /zucmozpaMMa/ 
8 pe3oHaHce E ,= 55,3 38 peaKI.JUU 

N d ( n, y a) Ce 0 nocAe 8bl'lUmaHUJI 
(JoHa. B pe3yAbmame aHaAu3a noAy'leHbl: 
KPU8aJI a - cneKmp Henocpeocm8eHHO ucnyc
KaeMbiX aAb(Ja- 'lacmutJ, Kpu8aJI b - cneKmp 
( y a) -pacna~a, c - cyMMapHaJIKPU8aJI . 



TOHHHHMH /B CpaBHeHHH C raMMa-nepexo.n:a

MH Ha OCHOBHOe COCTOHHHe/ H 0 npeo6rra.n:a

HHH nepexo.n:oa MYJihTHrrOJihHOCTH M 1. 
0 AAb¢a- pacnao u3 pe3oHaHCHblX co-

~ 6 155 Gd CmOJIHUU 0 Hapy:>KeH JJ:JIH HOBhiX HJJ:ep: 

/pHc. S2j, 151 Eu / 05 Pd .MJMepeHHHBhmorr

HeHhi c noMo~hiO pa3pa6oTaHHoro B rra6opa

TOpHH JJ:eTeKTOpa - MHOroceKUHOHHOB npo

llOPUHOHaJihHOB KaMephi C MaJihiM C06CTBeH

HhiM <lJoHOM H pa3MepaMH MHWeHH JJ:O 1 ,3 M 
2

• 

Yr~oa~e pacnpe~e~eHH~ 

pacce~~ He~HOB 

AcHMMeTpHH yrrroaoro pacnpe.n:erreHHH 

pacceHHHH HeBTPOHOB C 3HeprHeB MeHee 

Nci. 

200 

150 

100 

!'' 

4. 

2. 
o• 

.. . . . . . 

:;"' 
z- 7.7 En ~6 
2" s 

2" 2,57 

1" 2,01 

Bn •8,53HJ 

156Gd 

'"' -

95 

0 , 2 M3e onHChiBaeTCH K03<l!<PHuHeHTOM w(E) 

B B hipa:>KeHHH JJ:JIH ce'ieHHH a ( e ' E ) :... 
- ( 1 +W • p 1 (cos 0 ) ) • .Jl:JIH 'IHCTO 

ITOTeHUHaJihHOrO pacceHHHH O:>KHJJ:aeTCH JIH· 

H e HHaH JaBHCHMOCTh w oT 3HeprHH E 

B 3KcnepHMeHTax, BhmorrHeHHhlx Ha 

M li P.e- 30 no MeTo.n:y apeMeHH nporreTa, JJ:JIH 

n p aJeo.n:HMa H rraHTaHa Ha6rrro.n:arroch aHo

M a JihHOe llOBe.LJ:eHHe w B 3aBHCHMOCTH OT 

3 H eprHH. 06Hapy:>KeHHaH aHOMaJihHO 60Jih· 

Wa H aCHMMeTpHH pacceHHHH npH 3HeprHHX 

HH:>Ke 1 1<38 MO:>KeT 6hiTh 06'hHCHeHa Mexa

HH 3MOM BXOJJ:HhiX COCTOHHHB. 3HeprHH H WH

p HHhl COOTBeTCTBYIO~HX COCTOHHHB npHBe

JJ:e Hhl Ha pHC. 53. 

tssGd f52 
(n,od Sm 

. ·. ..· ··. ·. . . . . : . . ..... . . . . . . . . . . ·. . ....... . 
e• • /•L ,..._-;_, • q .& .. . .. . 

50 

0 200 400 

Ill II I I II I I 
14,5 7.76 6,31 

52. HeiimpoHHble pe3oHaHCbl zaooAuHuJl· 
155, pacnaoa10UJUecJl c ucnycKaHueM aAb¢a
~acmutJ. · 

600 800 

I 
2,64 2.01 

. . 
•.._•, I I •• \,,.:\• ..... . , 

1000 fit 
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flfp,. 
E.r-il~XJ9'2.V E..- fS lleV 

a 
53. AHoMa/luu a Y21l06biX pacnpeoe/leHuJlx 

pacceJIHUJI HU3K03Hepzenu~ecKux Heumpo

HOB HQ npa3eOOUMe /a/ U /IQHMQHe / 6/. 
r;'o0•Q005,.,.. r;'-8fktV 
tj;'o(JfX13JE"IfW' r,' -0.43-E "'hV ~ 

To~Ku - 3KcnepuMeHma/lbHble 3Ha~eHuJI 

K03()(jJUtjUeHMQ QCUMMempuu W , UJmpUX06QJI 

/IUHUJI - meopemu~ecKu oJICuoaeMoe 3Ha~e-

1 
E. lttV 

(I (I' 

Hue w = 0,008 E, cn/IOUJHble /IUHUU E-
pac~enHble c eeeoeHueM OOH020 u oeyx 

K6Q3UCnQtjUOHapHbiX p - COCMOJIHUU, napa

Menpbl ''Cr.!OpbiX YKQ3QHbl HQ pUCYHKQX. 

~ 

fA I illiiih t iiiiiiii I iilliiil I r-rttiiil I tiilffiii Ifill 

139La 
£ .. ·-(},01,0 keV 

r;'·D+O.ODS IMV 
tj;' •0,004 7·£ "'keV 

E.·9,4 l<eV 
r;'·132 keV 

9r;' •0,19·E 411 keV 

rr' 1(Jf 1 
E,keV 

raMMa-Jiytni 
pe3ouaucuoro 3ax8aTa 

BhmOJIHeHhi HJMepeHH.ll cneKTpoa raM 
Ma- Jiy'leii OT pa.nnauHOHHoro Jaxaa Ta Heil:T 
poHOB B peJOHaHCaX CaMapH.ll-147. nonyqe 
Ha fioraTa.ll cneKTP,..OCKOfiH'IeCKa.ll HH$OpMa 
UH.ll o HHJKOJie)f(aw'Hx ypoBH.IIX caMapn.ll-1 4 8 
c 3Heprneii aoJfiY)f(.lleHH.ll .no 2,5 M 3 6 

6 

/ 
/ 

/ 

10 

I 
/ 

7 
I 

I 
I 

• 

/puc. 54/. oOJihUIOe KOJIH'IeCTBO ypoaHeii 
o6Hapy)f(eHo anepBhie, .llJI.ll MHornx ypoaHeii 
fiOJiy'leHhl 3Ha'leHH.ll CfiHHOB H 'leTHOCTH. 
B peJyJihTaTe npoae.neHHOro aHaJIHJa Kop
peJI.IIUHH Me)f(.llY pa3JIH'IHhiMH WHpHHaMH .llO
CTOBepHO He ycTaHOBJieHo. Pacnpe.neneHHe 
napuHaJihHhiX pa.nHaUHOHHhiX UIHpHH COrJia
cyeTC.ll C O)f(H.llaeMhiM no TeOpHH nopTepa
ToMaca. 



_. 
w z 
z 
c 
X: 
0 

~ 
w 
a. 

en .... 
z 
::::> 
0 
0 

.,.------ . - -- ---

4000 

1600 

5 

OL_---8~~----~----~7~~~-----L----~7~~~----~~ 

GAMMA- RAY E NERGV ( keV) 

54. "fcpecmeHHblU /no pe_3oHaHcaM/ cneKmp JICecmKux zaMMa-Ayt~eu 
cocmaeHozo Ropa _ 148 Sm, noAyt~eHHblU c n oMOIJibKJ zaMMa- cneKmpo
Mempa 6blCOKOZO pa3peWeHUJI. 
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B3~o,neiCTBHe HeiTpoH-3~eKTpOH 

11JyqeHa ,n;uli>paKUHH HeHTpOHOB Ha MOHO

KpHCTaJIJiax,o6orameHHbiX H30TOllOM 
186 W 

I c noJIO:>KHTeJibHOH u oTpuua TeJibH OH 
KOrepeHTHOH aMOJIHTy,n;oii/, Ha CTaUHOHap
HOM peaKTOpe. HcnOJib30BaHa HOBaH ,IJ;H

Ii>paKUHOHHaH yCTaHOBKa C yJI'IWeHHbiMH n a
paMeTpaMH. BblcoKax TO'IHOCTb H3MepeHHH 
noJaonuna Ha,n;e:>KHO no.n;Taep.n;HTb o6Hap y
:>KeHHoe eme B 1969 ro,n;y OTKJIOHeHHe 3KC-

-4-e..., 
liMO 

QO.Of 

t _, 
JO 

I i 
t ~ 

I.e·"' 

l 
GOI 

Dt»> 

WI :JO 60 7D Zf 

~~.~------~~------~=-------~=-------~~--~ :JO .., S/1 f/1 10 Zf 

55. KozepeHmHa.R aMnAumyoa pacce.RHUJI 
HeumpOH08 HQ MOHOKpUCTIIQAAe, 0602CliJJ e H
HOM U30TIIOnOM 186 W , OAJI pa3AU'IHbiX o n

pa:IICeHUU If - (JopM(JaKmop ompaJKeHUJI, Z -
3ap.RO .ROpa/. BuOHO OTIIKAOHeHUe 3Kcnep u
MeHTIIQAbHbiX TIIO'IeK 0111 meopenU'IeCKU OJICU
OaeM020 /np.RMa.R AUHU.R/ npo.R8AeHUJI n e -
83QUMOOeUCTII8UJI, <'r b1 - OTIIPUI.laneAbHQJI U b2 -
nOAOJICUneAbHQJI K02epeHTIIHble aMnAunyObl 

pacce.RHUJI. 

• 

nepHMeHTaJibHbiX pe3yJibTaTOB OT TeOpeTH
'IeCKH o:>Ku.n;aeMoro npoxaneHHH n e -

B3aHMO,IJ;eHCTBHH /puc. 55/. lf3BeCTHOe 3Ha
'leHHe a ne =-1 ,5. 1o-16cM nonyqaeTCH, 
ecnu .n;onycTHTb cymecTBOBaHHe cna6oro 
.n;onoJIHHTeJibHoro pacce HHHH, .n;aromero 
BKJia,IJ; B 6p3rrOBCKHe llHKH. IlocTaBJieHbl 
nepable 3KcnepHMeHTbi no BbiHCHeHHIO npu
po.n;bl 3Toro pacceHHHH. 

HeHTpoHHaH cneKTPQCKOITHS 
He,Qe~~HXCS S,Qep 

0 OnbiTIIbl no paoual.lUOHHOMY 3aX8amy 

HeHTpOHOB BbinOJIHeHbl Ha pa3,IJ;eJieHHbiX H30-

TOnax HpH,II;HH C pa3peweHHeM 8 HCeK/M. 

Onpe.n;eneHbi 3Hepruu 106 pe30HaHcoa, 3Ha
'leHHH g l n H cpe,D;HHe paCCTOHHHH Me:>K,n;y 
ypOBHHMH: /3,4±0,2/ 38 ,II;JIH HpH,II;HH-191, 

/7 ,5±0,5/ 38 ,D;JIH HpH,II;HH-193. 
O CnuHbl HeumpoHHbzx pe3oHaHco8 ra.n;onu

HHx-157 H3MepeHbl MeTO,IJ;OM MHO:>KeCTBeH
HOCTH raMMa-KaaHTOB. H,n;eHTHii>HUHPOBaHo 
30 pe30HaHCOB CO CllHHOM j =2 H 21 
pe3oHaHc co cnHHOM j =1. HeifTpoHHbie 

CHJIOBbie li>YHKUHH S OKa3aJIHCb He 3aBHCH

UlHMH OT CllHHa: 

S(.j = 1) = (2,1 :t.0,7). 10-
4

, 

-4 
S(j = 2) = (2,3 -t 0,6).10 • 

Cpe.n;Hue paccTOHHHH .n;nx ypoaHeH co cnu
HOM 1 H 2 paBHbl 13,3±1,5 H 9,5±0,9 38 

cooTBeTCTBeHHO. BbinOJIHeHbi TeopeTH'Ie

CKHe OUeHKH CllHHOBOrO 34l4leKTa B H3Mepe
HHHX MeTO,IJ;OM MHO:>KeCTBeHHOCTH C UeJiblO 
Bbi6opa il,n;ep, npHrO,IJ;HbiX ,IJ;JIH ,IJ;aJibHeHWHX 

HCCJie,IJ;OBaHHH. 

H,nepHble pe~ 
C 38pUeHHhiMH llaCTHUaMH 

0 B pea Kl.lUU 
11 B ( p, 3 a) npH 3Hepruxx 

npoTOHOB 2,0 H 2,65 M38 MeTo.n;oM .n;ayx
MepHoro aHaJIH3a onpe.n;eneHhi cneKTpbi co-
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56. 3KcnepuMeHma/lbHble cneKmpbl aAbr/Ja
tla cmut~ e peaKt~uu 11B ( p, 3 a) , ucnyc
Ka eMbiX noo Y2/IOM 90 ° I( ny'll<y. Cnel<mpbl 

~ no/ly'leHbl npu pezucmpat~uu coenaoeHuu c 
~ op yzou a - tlacmut~eu, eb1Aema101Jieu noo yz

/I OM -110° /pucyHol< c/leea/ u -90° /pu
cy HOI< cnpaea/. Cn/IOWHQJI KpueaR- pactlem
HQJI 0/IJI cnuHa u tlemHocmu .110pa 12 c i"" =2"': 
ny HI<mUpHQJI - 0/IJI j Tl :!. 3~. 

7 
£(90.JMeV 

"'s, 1 '1-1•. P, J"'P • "s 1'1-1•. P. J"'P dfi - - _ __ :__:_ ____ ..,-___ ,__c_..::_ ___ ----, 

dfi : 

"s, 1'1-1•. P. J"'P 
d6 · -- -

21
Si r'~-1" · It J"'P· 9 · 90· 

e -go· 

t 
' ... ~ 

9 •45" 

d9 ... l 
~ e ·45" ... 

50 

... 
50 

... 

... 
.. 

... 

so 

•• 

,., 

•• 

... 9 · 135" 

lCD 

<D 

... 

CD 

•• J O 

~ 
57. J!urfirfiepeHt~Ua/lbHble ce'leHUJI peaKt~uu 
2 Si ( 3 He, P )30 p • Ilo ocu a6ct~ucc-

3HepzuR ze/luR-3 e M3e, no ocu opouHam -
OUr/Jr/JepeHt#UQ/IbHOe CetleHUe 6 MU/I/IU6apHQX 
Ha cmepaouaH. 
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una~eHHH ~uyx anL~a-qacTHU ~ng· paJnHq 

H:LIX KOM6HHaUHH yrnOB HX BLinCTa OTHOC H 

TCnLHO nyqKa npOTOHOB. llpHMep nonyqeH : 

HLIX peJynLTaTOB noKaJaH Ha pRe. 56. : AHa 

nH3 ~aHRLIX BLIDOnHeH Ha OCHOBe TeOpHH, 

yqHTLIBaiOIUCH napH:LIC B3aHMO~CHCTBHH 

qaCTHU B KOHeqHOM COCTOJIHHH. )l;ml ypOBH JI 

17,7 M 36 npoMe)l(yToqHoro JI~pa 12 C 
DO~TBCp)I(,II;eHO 3HaqeHHe j 17 = 0 +, H ~nH 
ypoBHJI 18,37 M36 nonyqeHo JHaqeHHe j 17=2-J: 

O PeaK~UJI 28Si( 3 He,· p)30P Hccne~o -
BaHa Ha nyqKe yCKOpCHHLIX HOHOB renHJI · 3 

/yCKOpHTCnL 3r-5/ B HCHJyqeHHOM paHe e 

HHTepuane :meprHH 2,9-4,25 M36. no~ 

yrnaMH 45, 90, 135 H 160 ° nonyqeH LI 

~YHKUHH B036y)I(~CHHH H yrnOBLie pacnpe~e 

neHHJI ~JIJI OCHOBHOrO H qeTLipex HH)I(HH X 

COCTOJIHHH (Po , P12 , p3 , P 4 ) KOHeqHor o 

JI~pa. Ha pRe. 57 noKaJaHa qacTL ~aHHLIX 

JTHX JKcnepHMeHTOB. XapaKTep ~YHKUHH 
B036y)I(~CHHJI H yrJIOBLIX pacnpe~eJICHHH 

CBH~eTenLCTByeT 0 npOHBneHHH KaK Mexa 

HH3Ma peaKUHH qepe3 COCTaBHOe H~pO, T a K 

H MexaHH3Ma npJIMOH peaKUHH. Bxo~HLIX 

COCTOJIHHH B HCCne~OBaHHOH o6nacTH 3Hep 

rHH He o6Hapy)l(eHo. B peJynLTaTe ~niOKTya 

UHOHHoro aHanH3a ~YHKUHH B036y)I(~CHHH 

ycTaHOBneHO 3HaqeHHC cpe~HCH lliHpHHL I 

.s.. 
'-

46 

b IU 
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• 
• • 

• 
---- .. - ..... -

3.0 (0 
£, 

58. H3oMepHble oitHoweHUJI 6 peaK~uu 
IIocd ( p , y y1 11Jn • CnllOWHble KPU6ble -
pa3Hble 6apuaH11fbl meopemut.tecKuxpact.temo6 . 

ypouHeH cocTaBHoro H~pa _f =40-70 K36 
/JHeprHH uoJ6y)l(~eHHH -15,5 M36/. 

0BpeaK~UU IIOCd(p,y) 111Jn H3Me

peHLI H30MCpHLIC OTHOlliCHHH H JaceneHHOC· 

TH ypouHei c E < 2,3 M36. Pa6oTa Haue

neHa Ha B:LIJICHCHHC npHpO~LI aHOManLHO HH

TCHCHBHOrO nHKa 5 M36 B cneKTpax )I(CCT

KHX raMMa-nyqeH, HCnycKaeMLIX BLICOKO

B036y)I(~CHHLIMH H~paMH. PeJynLTaTLI ~JIJI 

H30MepHOrO OTHOlliCHHJI noKa3aHLI Ha 

pHC. 58, OHH CHnLHO OTnHqaiOTCJI OT npe~

CKa3aHHH CTaTHCTHqecKOH MO~CJIH /nyHK

THpHaH KPHBaH/. 3arH6 npH 2 M36 H rop6 

npH 3,2 M36 MoryT 6LITL o6"LHCHeHLI cy

IUCCTBOBaHHeM BLIXO~HLIX COCTOHHHH, qepe3 

KOTOpLie npOXO~HT KOMnayH~- H~pa, pac

na~aHCL Ha HH3KOJie)l(aJUHe ypoBHH. 

311xl»eKT Mecc6ay3pa Ha ~HKe-67 

OcyiUeCTBneHa Mo~epHHJaUHH annapa

TYPLI ~nJI onpe~eneHHJI cneKTpOB, H ycoaep

llleHCTBOBaHa MCTO~HKa H3rOTOBnCHHH HJ· 

JiyqaTeJieH. llpoBe~eHLI HOBLIC H3MepeHHJI 

J~eKTa Mecc6ay3pa c HJJiyqaTeJieM B OKH

CH MarHHH, TOqHOCTL 3KCnepHMCHTa ynyq

lliCHa B TPH pa3a. llonyqeHLI nepBLie pe

JynLTaTLI B pa6oTe no H3rOTOBJICHHIO HC

TOqHHKa C H3JiyqaTeneM B MCTaJIJIHqeCKOM 

UHHKe. 

~HaMHKa KOH,QeHCHpOBaHHbiX Cpe,l:l 

0 B onblmax no HeKozepeHmHOMY He
ynpyzoMy pacce.RHWO TennoBLIX HeiiTpOHOB 

HCnOJIL30BanHCL nOJIHKpHCTaJIJIHqecKHe o6-

pa3ULI coe~HHCHHJI MgZn 2 /HHTepMeTann 

co CTPYKTypoi ~aJLI Jlaueca/. l13MepeHHJI 

npOBO~HJIHCL B o6paTHOH reoMeTpHH C 6e

pHnnHCBLIM ~HnLTpOM nepe~ ~eTCKTOpOM 

B lliHpOKOM ~HanaJOHe yrJIOB paCCCHHHJI H B 

~HanaJOHe TeMnepaTyp 75-1 000 ° K. 3K-c

nepHMeHTanLHO DOJiyqeHHaH nnOTHOCTL ~O

HOHHLIX COCTOJIHHH /CM. pHC. 59/ COrnacy

CTCJI c pacqeToM no MeTo~y nceu~onoTeH-
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59. CneKmpbl Heynpyzo pacceRHHbiX Heilm
poHo8 Ha o6pa3qe Mg Zn 2 , U3MepeHHble 

~ 
no Memooy 8peMeHu npoAema 8 o6pamHoil 
zeoMempuu npu pa3HbiX meMnepamypax. 
CnAOWHble KpU8ble - pe3yAbmambl pac<Jema 
rflOHOHHozo cneKmpa 6e3 y<Jema /HUJICHJIJI 
Kpu8aR/ u c y<JemoM pa3peweHUJI cneKmpo-

T· 19:!K 

Mempa. 

60. HHmeHCU8Hocmu K8a3uynpyzozo p_ac
ceJIHUJI HeilmpoHo8 8 nAacmu<Jec Koil I 193 ° K/ 
u Kpucma/1/IU<JecKou /167? K/ rja3ax xAo
pucmozo 6ymuAa. 

I 

TBC 29 •73. 

T •193•K 

... , ... 
""~~~ 

,• , . 
~ .A.,.,....,. . ... . ..... .. 

. ~ 
. . . . . . T· 167•K .. T• 16rK . .. . . . . . . . 

' . . 
i . 

• . . \ . ·~ . . 
~·. . ' ~.. . "'"""' _,. 

.,.AY.' ~erJA':yl."'" .. , .. ~_,.,. .... ¥\..,~ .. , ""'"''"' I I 

35 40 3.5 
45 ~{A) 



102 • 

~HaJIOB H DO,!J;TBep:lK,D;aeT cymecTBOBaHHe 
HH3KHX ODTHqeCKHX BeTBeH $OHOHHOrO 
cneKTpa, npe,D;CKa3aHHhiX TeopeTH"'eCKH. 

0 Kea3uynpyzoe pacceJfHUe Heiimp oHoe 
Ha xnopncToM 6yTnne (CH 3 ) 3 CCI H3 y"'eHo 
C DOMOmhW cneKTPOMeTpa o6paTHOH reo· 
MeTpHH K.D; -cor -1, noJaonJiwmero nony
qaTh 3HepreTuqecKne cneKTp~I pacceJIHHJ>IX 
HeHTpOHOB O,IJ;HOBpeMeHHO DO,IJ; BOCeMhW yr
JiaMH. Hccne.noaanach nnacTH"'ecKaJI $a3a, 
cymecTaywmaJI B HHTepaane TeMnepaTyp 
183-219" K . . 06Hapy:lKeHHoe yrnupeHne nu
KOB KBaJuynpyroro pacceJIHHJI /eM. puc. 6o/ 
B nnacTH"'eCKOH $a3e I T =193° K/ cau
.neTeJihCTByeT 06 O,IJ;HOOCHOM BpameHHH MO • 

60 -

20 I 

neKyn. Cpe,nHee apeMJI Me:lK,ny nocne.noaa
TeJihHhiMH H3MeHeHHJIMH OpHeHTa~HH MOJle • 
Kyn HaH,neHo paBHhiM 8. 10 - 12 ceK. 

MarHeTH3M 

0 3aeepweHo uccAeooeaHue KOHoo- co
cmoJIHUJI/caJI3aHHorococToJIHHJinpnMecHo
ro MarHHTHOrO MOMeHTa H 3JleKTpOHOB npo· 
BO,IJ;HMOCTH/ B pa36aBJieHHOM MarHHTHOM 
cnnaae AI ( 0)5% Mn) • .IJ;ononHHTeJihHO H3 Me
peHhl Ce"'eHHJI pacceHHHJI DO,IJ; HeCKOJlhKHMH 
yrJiaMH B 3aBHCHMOCTH OT 3HeprHH na,naw· 
mux HeihpOHOB ,!J;JlH pa3JIH"'HhiX TeMnepaTyp 

-------------------. 

K)3CI 
! 

1,31 
I 

,f'l 
tmt 111~ 1 

M~Jtm I "f" 
10 " 

(11f 

I 
«1111 

I 

'~"I 
5 I II (HI} 

I 

00 300 --~---,00~--~----,~00----~--~~~.--~----~--~~~~~~~~~~~ 

1.6 1 1,1 J 

61. HeiimpoHozpaMMa no epeMeHu npoAema O/IJf o6pa31la Pr F3 



o6pa3u;a. CoBOKYIIHOCTh Bcex 3Kcnepu eH_. 
TanhHhiX ~aHHhiX CBH~eTenhCTByeT B IIOn h3Y 
TeOpHH ~HHaMH'IeCKOrO S - d 06MeHa, co
rnaCHO KOTOpOH <iJmOKTyau;HH HeCKOMIIeHCH
poBaHHOrO MarHHTHOrO MOMeHTa IlpHBO~HT 
K HeynpyrOMY pacceHHHIO HeHTpOHOB. flony
'leHhl cne~yiOiu;He 3Ha'leHHH napaMeTp oB: 

+300 0 
TeMnepaTypa KoH~o T" = 7d0 _ 150 It, 

+26 
3HeprHH CBH3H 3neKTpOHOB !!-.0 = 60 _

13
M .38, 

0 

pa3Mep JneKTPOJIHOro o6naKa ~ ;:: 6A • 
(> MooeAb KoppeAR~UOHHozo cneKmpo

Mempa ~nH H3y'leHHH MarHHTHhiX B3aHMO
~eB:cTBHH HCIIhiTaHa Ha HEPe-30. CneKT
poMeTp II03BOnHT nony'IHTh ~BYXMepHhie 
CIIeKTphl pacceHHHhiX HeHTpOHOB, T .e. 3Hep
reTH'IeCKHe CIIeKTphl O~HOBpeMeHHO ~nH He
CKOnhKHX Ha'lanhHMX 3HeprHH HeHTpOHOB. 

BLmonHeHo H3MepeHHe ~u<lJpaKu;HH HeB:T
poHOB no Meto~y BpeMeHH nponeTa Han nu
KpHcTannuqecKoM o6pa3u;e Pr F3 • II ny
'leHHaH HeHTpOHOrpaMMa IIOKa3aHa Ha 
puc. 61 Onpe~eneHM HeH3BeCTHMe pa Hee 
nono)l(eHHH aTOMOB <iJTopa B peweTKe Kpuc
Tanna. MeTO~M peHTreHOBCKOH ~u<lJpaKu;HH 

He II03BOnHnH O~H03Ha'IHO OIIpe~enHTh no
nO)I(eHHe nerKHX aTOMOB /<lJTop/ IlpH Hanu
'IHH TH)I(enhiX /npa3eO~HM/. 

3KCDJiyaT~HS, 
coaepweHCTBOBaHHe 
H pa3BHTHe 
HOBbiX yCTaHOBOK 
H annapaTypbl 

Pem<Top HBP-30 H ycKopHTeJib JIY3-< 30 

B 1972 ro~y peaKTop HE P- 30 3Kcnnya
THPOBanCH ~0 HIOHH MeCHIJ;a. ~HCnO 'laCOB 
pafiOThl 3a 3TO BpeMH COCTaBHnO 3120 , H3 
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HHX 1066 'IQC peaKTOp pa6oTan B pe)I(HMe 
pa3MHO)I(eHHH HeHTpOHOB H3 MHWeHH nHHeH
HOrO yCKOpHTenH 3neKTpOHOB JIY3- 30. flo
MHMO <iJH3H'IeCKHX 3KCIIepHMeHTOB, Ha nyq
KaX peaKTOpa IlpOBO~HnHCh HCIIhiTaHHH Ma
KeTa 3neKTPOHHOH CHCTeMhl ynpaBneHHH H 
3aiu;HThi /CY3/ npoeKTHpyeMoro peaKTopa 
HEP-2 H H3MepeHHH MexaHH'IeCKHX HanpH
)I(eHHH B TB3Jiax HEPa-30. B CBH3H 
C HeHCIIpaBHOCThiO, B03HHKWeH B MeXaHH'Ie
CKOH qacTH TexHonoruqecKoB: MaWHHhi, pe
aKTOp B HIOHe fihin OCTaHOBneH ~nH peMOHTa 
H ycOBepweHCTBOBaHHH. 

3~eKTpoCTaTHqecKHe 

ycKopHTeJIH 

YcKopuTenh 3r-2 3KcnnyaTnpoBancH 
B COOTBeTCTBHH C IIOTpe6HOCTHMH <iJH3H'Ie
CKOrO 3KCIIepHMeHTa. ~CKOpHTenh 3r- 5 
B 1972 ro~y npopa6oTan Ha 3KcnepuMeHT 
4100 qacoB. 

CoopyJCeHHe pem<Topa HBP -2 

C HH.)KeKTOpOM 

Ilpo~on*annch npoeKTHhie pa6oThi, pa3-
MemeHue 3aKa3oB Ha o6opy~oBaHne, MaKeT
Hhie HCIIMTaHHH OT~enhHhiX y3nOB H CTpOH
TenhCTBO 3~aHHH HEPa-2. YcnewHo npo
xo~HnH HCIIMTaHHH MaKeTa IIO~BH)I(HOrO OT
pa)l(aTenH HEPa- 2 H HCIIbiTaHHH MaKeTa 
CHCTeMhl ynpaBneHHH H 3aiu;HTbl, pa3pa-
6aTbiBaeMOH B HJIH /IIHP I. Ilpo~on)l(anocb 
CTPOHTenhCTBO 3~aHHH ~nH HEPa-2 c HH
)I(eKTopoM. 

B xo~e pa6oT no HH)I(eKTopy JUlY- 30 
3aKOH'IeH Ba)I(HbiH 3Tan: H3rOTOBneH H 3a
nyiu;eH ronoBHOH o6pa3eu; nHHeHHoro ycKo
PHTenH, Ha'laTbi ero HCIIbiTaHHH. B JIHci> 
IIpO~On)l(anHCh H3rOTOBneHHe H MOHTa)l( 
3neKTPOHHOH IIYWKH, BhlllOnHHnHCb paC'IeThl 
no rrpoBe~eHHIO ny'IKa JneKTPOHOB qepe 3 
yCKOpHTenh. 
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fiO~OBKa ~H3~ecKKX 3KCnepHM8HTOB 

Ha HBPe-2 

<> CocmaeAeH nAaH nocTaHOBKH nepao
oqepe.nHLIX JI.IlepHO -$H3H'IeCKHX 3KCnepu
MeHTOB ua HliPe-2. C nycKOM 3Toro peaK
Topa nonyqaT pa3BHTHe HOBLie uanpaaneHHJI 
uccne.noaauuil, Ha'laTLie ua HnPe-30: 3Kc
nepuMeHTLI C nonJipH30BaHHLIMH HeHTpOHa
MH H nonJipH30BaHHLIMH JI.IlpaMH, H3MepeHHH 
MarHHTHLIX MOMeHTOB KOMnayH.Il-COCTOJIHHH 
JI.Ilep, H3y'leHHe clJyu.naMeHTanLHLIX caoilcTB 
ueiiTpoua I onLITLI c ynLTpaxono.nHLIMH 
HeHTpOHaMH H H3MepeHHe C HX HCnon 30-
BaHHeM 3neKTpH'IeCKOrO .IlHnOnLHOrO MO
MeHTa, H3y'leHHe ne -a3aHMO.IleHCTBHH/ H 
.npyrue. 

<> lloozomoeAeHr.z npoeKmbl nocTaH BKH 
3KcnepuMeHTOB Ha HJiPe-2 B o6nacTH 4Ju-
3HKH TBep.noro Tena. 0HH 6y.nyT np ao
.IlHTLCJI Ha .IleHCTBYIOII.tHX cneKTpOMe Tpax 
Kr.n;cor, BKCH-300 u V-1 /KoTopLie 
COBepweHCTBYIOTCJI C y'leTOM cneuH$HKH 
3TOrO peaKTOpa/, a TaK:lKe Ha B OBL 
CTPOJIII{HXCJI. 

<> Pa6omr.z no UHJICeHepHOMY o6ecn e"'e
HUK> 3KcnepuMeHmoe na Hli Pe- 2 pa3BHBa
nucL B cooTBeTCTBHH c nnaHoM. Co6p~Ho ne
CKOnLKO CeKUHH HeHTpOHOBO.IlOB non oro 
BHyTpeHHero OTpa:lKeHHJI. Ha'laT MOHTa:lK 
TeXHOnOrH'IeCKHX CHCTeM :lKH.IlKOBO.IlOPO.IlHO
ro 3aMe.nnuTenJI. Tipo.non:lKanocL coJ.na uue 
anrrapaTypLI .nnH H3MepeHHJI napaMe Tpoa 
HMnynLCOB peaKTopa HliP-2 H annapaTypLI 
.nn.!l MOHHTOPHPOBaHHH HeHTPOHHLIX llY'iKOB. 

H3MepHTeJlbHbdt ne HTp 

B Te'leHHe ro.na H3MepHTenLHLIH u enTp 

o6ecne'IHBan noTpe6HOCTH $H3H'IeCKHX 3KC-

nepuMeHTOB, BLmonHJieMLix na ny'IKax pe
aKTOpa H 3neKTpOCTaTH'IeCKOrO yCKOpHTe
nJI. 

UeHTP pa3BHBancJI H coaepweHCTBOBan

CJI. TiapK apeMeHHLIX auanuJaTopoa nonon
HHnCJI 4 ananu3aTopaMH THna AH-4096. 
Tipo.non:lKanacL pa6oTa no aBTOMaTH3auuu, 
nOBhiWeHHIO Ha.Ile:lKHOCTH H Y.Il06CTBa HC
nonL30BaHHJI annapaTypLI ueHTpa. Co3.nau 
H onpo6oBaH /B CHCTeMe cneKTpOMeTpa 
.D;HH-1/ THnOBOH KOMnneKC 6nOKOB Ha MHK
po:meMeHTax: BpeMeHHOH KO.IlHPOBII{HK, KO
.IlHPOBII{HK HOMepa .naT'IHKa, KOHTponnep, 
BLIXO.IlHOH perHCTp, 6nOK nepe.na'IH HH$op
MaUHH no Ka6en10. CoBMeCTHO c Jla6opaTo
pueil BLI'IHCnHTenLHOH TeXHHKH H aBTOMaTH-
3aUHH Ha Ji3CM-4Jia6opaTOpHHHeHTPOHHOH 
$H3HKH no.nKnro'leH HOBLIH ocuunnorpa$ co 
CBeTOBLIM KapaH.naWOM, pa6oTaiOII{HH B aB
TOHOMHOM pe:lKHMe 'lepe 3 KaHan npJIMOrO 
.nocTyna. Ha Mawuue T.PA -1001 coJ.naua 
CHCTeMa .IlBYCTOpOHHeH CBJI3H onepaTopa C 
MaWHHOH c noMOII.tLIOocuunnorpaclJa. Pa3pa-
6oTaHo H OTna:lKeHO ee OCHOBHOe nporpaM
MHOe o6ecne'leHHe. 

Ycnewno npoao.nunucL pa3pa6oTKH an
napaTYPLI BpeMeHHOrO aHanH3a nOBLIWeHHO
ro 6LICTPO.IleHCTBHJI /10·'i -10 7 UMn/ceK/: 
3anymeHLI H HCnLITaHLI B $H3H'IeCKOM 3KC
nepHMeHTe cucTeMLI apeMeHHoro ananu3a 
Ha 6a3e MaWHH 1i3CM -4 H TPA-1001 
pa6oTaiOII{He B pe:lKHMe TOKOBOrO H MHOrO ~ 
C'leT'IHKOBoro ananHJa. Onu c.nenaHLI c y'le
TOM ucnonLJOBaHHJI na peaKTope HliP-2. 

B paMKax npoeKTa H3MepHTenLHoro 
ueRTpa HliPa- 2 B Jla6opaTopuu ueiiTpouuoil 
$H3HKH ocymecTBnJinacL pa3pa6oTKa uoaoil 
3neKTPOHHOH annapaTypLI,H npOBO.IlHnHCL ee 
ucnLITaHHJI Ha HliPe-30, B UeHTpanLHOM 
HHCTHTyTe $H3H'IeCKHX uccne.noaanuil BHP 
BenHCL 3neKTPOHHLie npoeKTHLie pa60TLI. 



HU3KomeMnepamypHblii Kpuo
cmam, pa6omaiOUJUii Ha ocHoae 
Memooa pacmaopeHuR zeAuR- 3 a 
ze/luu-4. Hcno/lb3yemcR O/IJI uc
cAeooaaHuii c opueHmupoaaHHbi
MU JIOpQMU HQ ny'iKe HeiimpOH06. 

• 



MHozoceKlJUOHHaR nponoplJUOHQ/lb HaR KaMepa npe6Ha3Ha<~eHa OAR pe
zucmpalJUU aA&rjJa- <~acmull e pe61<ux peaKlJURX, Elbl3bleaeMbiX HeiimpoHa
MU. 06/laoaem 6o/l&woii pa6o<~eii nAOIJIQOb10 MuweHeii /oKo/lo 1 M 2 /. 

Annapamypa O/lR 3KcnepuMeHmoe Ha 3/leKmpocmamu<~ecKoM zeHepamope 
3F- 5 no U3y'leHU10 peQI<lJUU, Elbl3bi EIQeMbiX 3QpRJKeHHbiMU 'IQCmUlJQMU HQ 
AezKux Ropax. 



KpaK08CI(O- oy6HeHCKUU cneKmpoMemp o6-
pamHOU zeoMempuu ucnoAb3yemcR OAR uc
cAeooeaHuR ouHaMUKU KpucmaAAoe u JICuo
Kocmeil. Ilpu6op no3BOARem eecmu U3Me
peHUR 3Hepzemu<JecKux cneKmpoe Heilmpo
HOB ooHoepeMeHHO OAR eocbMU yzAoe pac
ceRHUR. 

Ha cmpoumeAbcmee KoMnAeKca HEP- 2. ~ 
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Jla6opaTopHH 
(.) 

BblqJ1CJIHTeJibHOH 
TeXHHKH 
H aBTOMaTH3aiJ;HH 

: 

3J<cnJiyaT81UUI 

3JieKTpOHH~X B~qHCJIHTeJibH~X MawHH 

3BM 
JIBTA 

llone3Hoe apeM.R Cpe,IJ;Hecy-

li3CM -6 
li3CM -4-1 
CDC-1604A. 

3a ro,IJ; /a qacax/ TOqHoe no
Jie3Hoe ape
M.R /B qa
cax/ 

7326 
6978 
7577 

21,2 
21,1 
21,6 

H3MepHTeJibHO·B~CJIHTeJib~ii 

KOMDJieKc OHHH 
MOI.QHOCTb .QeHTpaJILHoro BbJqucJIHTeJib

Horo I<OMnJiei<ca OlUHf nocTO.RHHO B03pac
TaeT. B ,IJ;ei<a6pe 1972 ro,IJ;a BI<moqeHa B co
CTaB 3TOro I<OMnJieJ<Ca HOBa.R MOI.QHa.R 3BM 
CDC -6200 /naM.RTb 64K co apeMeHeM 

Bhi60pi<H 1 MKCeK, ceMb nepHtiJepHHHbiX 
npo.Qeccopoa/, qTo yaenuquno npoH3BO,IJ;H
TeJILHOCTb .QeHTpaJibHOrO BhlqHCJIHTeJibHO· 
ro I<OMnJiei<ca npHMepHo B ,IJ;Ba pa3a. llpo
Be,IJ;eHa 6oJILWa.R pa6oTa no o6ecneqeHHJO 
34JtiJei<THBHOrO HCnOJib30BaHH.II 3TOH 3BM. 
Co3haHHa.R paHee 6H6JIHOTei<a cTaH,D;apTHLix 
nporpaMM li3CM -6 nepeae,IJ;eHa Ha HOBYJO 
MaWHHY, qTo ,IJ;aJIO B03MO)I(HOCTb nOJib30Ba· 
TeJI.RM li3CM -6 Jieri<O nepeBO,IJ;HTb CBOH 
3a,IJ;aqu Ha CDC-6200. 

0 B coomaemcmauu c npoeKmOM MHozo
MQWUHHozo KOMnAeKCQOCyi.QeCTBJieHO 06'be· 
,IJ;HHeHHe B e,IJ;HHYJO CHCTeMy li3CM ·6, 
"MHHCI<· 2" /JIJITI/, li3CM -4 /JIH<I>/, TPA 
1001 /JIH<I>/ H TPA-1001/JIB3/,annapa
Typa npoaepeHa Ha TeCTOBbiX H I<OHTpOJib" 
HbiX 3a,IJ;aqax. JlHHH.II CB.II3H li3CM -6 CO 
cnei<TpOMeTpHqeci<HM H3MepHTeJibHhlM 
.QeHTPOM Jla6opaTOpHH .R,D;epHbiX npo6JieM 
BBe,IJ;eHa B 3I<CnJiyaTa.QHJO. C ee nOMOI.QblO 

fl 



peiiiaiOTCH 3a,IJ;a'IH aBTOMaTH3HpOBaHHOH 06-
pa60TKH 60JihiiiOrO KOJIH'IeCTBa cneKTpO
MeTpH'IeCKOH HHdJOpMaUHH, nony<JeHHOH Ha 
CHHXPOUHKJIOTpOHe. Ha<JaTa o6pa60TKa 
cneKTpOMeTpH'IeCKHX ,IJ;aHHhiX, HaKanJIHBae
MhiX aHaJIH3a TOpaMH Jla6opa TOpHH HeHTpOH
HOH dlH3HKH H nepe.n;aBaeMLIX no JIHHHH 
E3CM -4 IJIH<I>I - E3CM -6 . 

<> IIoozomoe/leHbl 1( coatte B 3Kcnnya Ta
UHIO dJopTpaHHhie CTaHUHH Ha OCHOBe 3BM 

TPA -1001 B JIH<I> H JIB3 I pa6oTa BLI
nonHHnacL coBMeCTHO c U.M<I>M BHP I. 3TH 
CTaHUHH, OCHaiUeHHbie BHeiiiHHMH YCTpOHCT
BaMH MaiiiHHhl li3CM -6 H COOTBeTCTBYIOIUHM 
MaTeMaTH'IeCKHM o6ecne'leHHeM, n03BOJIHT 
dlH3HKaM nepe,n;aBa Th H3 na6opa TOpHii CBOH 
Ja,n;a'IH no JIHHHHM CBH3H Ha E3CM -6 
H nony<JaTb pe3yJibTaThl HX o6pa60TKH lnHC
THHrHI Ha na6opaTOpHbiX dJopTpaHHhiX CTaH
UHHX H HX BHeiiiHHX yCTpOHCTBaX. 

3aBeprneHhl HH)I(eHepHhle pa3pa6oTKH , 
CBH3aHHLie c Mo,n;epHH3aUHeii 3BM E3CM -4 
B H3MepHTeJibHhiX UeHTpax JIH<I> H JIB3 . 
K E3CM -4 JIH<I> no.n;KJIIO<JeH MarHHTodloH 
CDC -608 . 

• 

IlpoBe.n;eHhl pa6oThl no pacrnHpeHHIO one 
pa THBHOH naMHTH Bhi'IHCJIHTeJILHhiX MaiiiHH 
E3CM -4 JIB3 H JIH<I>. 

<> Co30aH npoe~emno,n;KJIIO<JeHHH H3roTo
BJieHHhiX B HP E cTaH,n;apTHhiX MarHHTodlo
HOB EC-5012 K MaiiiHHaM H3MepHTeJILHo
Bhi'IHCJIHTeJILHoro KOMnneKca OMRM. Co 
CTaBJieHa nporpaMMa .IJ;JIH COBMeCTHOH pa-
60Thl HaKonHTeneii E3CM -6 IBKJIIO<JaH Mar
HHTodJoH CDC-6081 H 'IHTaiOIUero ycTpoii
CTBa CDC-405. 

MaTeMaTHllecKoe o6ecneqeHHe 3BM 
B na6opa TOPHH npo.n;enaHa 6onLrnaH pa -

6oTa no MaTeMaTH<JeCKOMY o6ecne<JeHHIO 
3BM. 

0 3aeepweHa omAai'JKa aAzopumMoe o6-
MeHa HHdJOpMaUHeH no JIHHHHM CBH3H H3-
MepHTeJihHO- Bhi'IHCJIHTeJihHOrO KOMnJieKca 
OMRM. ,LI;nH Hy)l(,n; 3KcnnyaTaUHH ·Bceii cH -
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CTeMLI MBK pa3pa6oTaHhl anropHTMhl cne
)l(eHHH 3a pa60TOH CHCTeMhl H ynpaBJieHHH 
e10 qepe3 ,n;HcnneiiHyiO CTaHUHIO E3CM -6. 

IlpOBO.IJ;HJIOCh YCOBeprneHCTBOBaHHe Ma
TeMaTH<JecKoro o6ecne<JeHHH E3CM-6. 
C oJ.n;aH TpaHCJIHTop c H3hiKa MaiiiHHhi Ha 
a BTOKo.n;. Mo.n;HdJHUHPOBaHLI TpaHCJIHTOp c 
<I>Q.PT P AHa H MOHHTOpHaH CHCTeMa. 

,Il;JIH BXO.IJ;HIUHX B COCTaB H3MepHTeJihHO
Bhi'IHCJIHTeJihHOrO KOMnJieKCa 3BM 
E 3CM -4 3aKOH<JeHa pa3pa6oTKa TpaHcnH
Topa c <I>OPTPAHa Ha H3hiK MaiiiHHhl c HC
n oJih30BaHHeM MaKpoacceM6nepa. TpaHc

JIHTOp c.n;aH B 3KcnnyaTaUHIO Ha E3CM -4 
JIB3. ,Il;JIH HOBOrO KaHana 3THX MaiiiHH 
I MKC- 2AI no.n;roTOBJieHhl nporpaMMhi pa-
6oTLI c MarHHTodJoHaMH CDC- 608. 

IIpo,n;OJI)I(anocL pa3BHTHe 6H6nHoTeKH 
n porpaMM o6xuero Ha3Ha<JeHHH .n;nH 
E 3CM -6. nhiJIH 3aMeHeHLI HOBLIMH BepcHH
MH 26 nporpaMM, BKJIIO'IeHO .IJ;OnO.IiHHTeJibHO 
76 nporpaMM. Ha CDC-1604A JanyxueHo 
B pa6oTy 70 nporpaMM 3TOH 6H6JIHOTeKH. 
roTOBHTCH HOBOe H3,IJ;aHHe OnHCaHHH 6H6-
JIHOTeKH. IIo.n;roTOBJieHo o6xuee pyKoBo,n;cT
BO .IJ;JIH nOJih 30BaHHH e10. 

0 BeAuc& pa6om&l no MameMamuttecKoMy 
o 6ecnetteHU10 Bhi'IHCJIHTeJILHhiX cHcTeM EC 
3 BM I"PH.n"l. CoJ.n;aH BapHaHT 6noK-cxeM 
H TeKCTa Ha aBTOKO,IJ;e TpaHCJIHTOpa C H3b1Ka 
<I>OPTPAH- "IV. ,Il;nH 3THX )l(e CHCTeM 
no,n;rOTOBJieHO PYKOBO.IJ;CTBO no BXO.IJ;HOMY 
H3hiKY <I>OPTPAH- I. 

BLmonHeHo TeopeTH<JecKoe Hccne.n;oBa
HHe no npo6JieMe peaJIH3aUHH OnHCaHHH 
npHHUHna yMOJI<JaHHH B H3h1Ke nporpaMMH
poBaHHH IIJII1, HMeiDxuee 3Ha<JeHHe .n;nH no
CTpOeHHH TpaHCJIHTOpOB C 3TOrO H3hiKa. 

<> OmAaJICeH&I zeHepamop&l cAyttai1H&IX 
ttu ceA ,n;nH E3CM -6 c noKa3aTeJILHhiM H 
r a yccoBLIM pacnpe.n;eneHHHMH, a TaK)I(e c 
pa cnpe.n;eneHHeM, Ja.n;aHHhiM B BH.n;e npo-

· r paMMhi. 
<> Co3oaHa 6u6AuomettHaJI npozpaMMa 

.IJ;JIH MaJIOH 3BM TPA-1001 H MarHHTO
dJoHa CDC -608A, KOTopaH noJBOJIHeT no 
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KOMaH.uaM c TeneTaiina JanHCb!BaTb Ha 
MarHHTHylO neHTY H Bbl3biBaTb B onepaTHB" 
HYIO naM.!ITh TPA .upyrHe nporpaMMhi, 
MaCCHBbl JlaHHbiX H KOHCTaHT. 

flporpaMMbl o6pa6oTKH CHHMKOB 

C TpeKOBhiX KaMep 

YcnernHo onpo6oaaHa Ha MaTepHane 
.uayxMe Tpoaoii ny JbipbKOBOH KaMe phi "Jlm.u
MHna" COJJlaHHa.!l B JIBTA CHCTeMa npo
rpaMM o6pa60TKH qJHnhMOBOH HH$OpMaUHH. 
BhlnonHeHa pa6oTa no paJBHTHlO MeTOJlHKH 
no.u6opa KOHCTaHT B nporpaMMe reoMeTpH
qeci<oii peKOHCTPYKUHH "1- 6" Jln.!l o6pa60TKH 
CHHMKOB C BOJlOPOJlHbiX KaMep. 

CocTaaneHa .nporpaMMa Mo.uepHHJaUHH 
H pe.uaKTHpOBaHH.!I nporpaMM o6pa60TKH 
$HnhMOBOH HH$OpMaUHH Ha 3BM li3CM ·6. 

3aaeprneHLI pa6oTLI no OT na.ui<e CHCTe
Mhi npornaMM o6pa6oTKH co6LITHH c Mar
HHTHorn HCKpoaoro cneKTpOMeTpa MHC-5 
OHJIM. no.uroToaneH aapHaHT reoMeTpH'fe· 
CKOH nporpaMMhi .un.11 o6pa6oTKH co6LITHH 
c MHC -6 HT3<1>. 

CoJ.aaR aapHaHT nporpaMMLJ CAMKC, 
npCJlHaJHa'leHHbiH Jln.!l HaKonneHH.!I rHCTO· 
l·paMM If JlBYXMepHbiX JlHarpaMM pacCe.!IHH.!I. 
PaJpa6oTaHa nporpaMMa .un.11 onpe.ueneHH.!I 
KHHeMaTH'IeCKHX napaMeTpOB JneKTpOHHbiX 
TpeKOB C HCnOnbJOBaHHe"M annpOKCHMaUHH 
cpcmmx noTepb Ha HJny'leHHe HOpManLHLIM 
pacnpe.ueneHHeM. llpe.uno>KeH MeTOJl npHMe
HeHn .11 nporpaMMbl· TIAMTOH .un.11 onpe.uene
HH' II' napaMeTpOB OnTH'ICCKOH CHCTeMbl >KHJl· 
KOBOJlOPOJlHbiX nyJblpbKOBbiX KaMep. 

J1cnoJib3oBaHHe 3BM 
Ha JIHHHH 

C 3KCnepHM8HTaAbHbndH yCTaHOBKaMH -0 Pa6ombl no MameMa·mutteCKOMY o6ec-
ne'leHwo JI<CnepHMeHTOB C 6ec$HnhMOBbiMH 

HCI<pOBbiMH KaMepaMH Ha YCI<OpHTen.!IX JIB3 
H H<I>B3 6LinH CB.!IJaHLI c JaaeprneHHeM 
H c.uaqen B JI<cnnyaTaUHlO CHCTeMLI npo
r paMM K P AH -7 2 .un.11 KOHTponH pa6oTLI an
na pa Typbl H Hai<onneHHH HH$OpMaUHH B UHI<ne 
J I< CnepHMeHTOB C HeHTpanhHbiMH J<aOHaMH, 
np oBOJlHMhiX Ha yci<OpHTene H<I>B3. 

CoaMeCTHO c Jla6opa Topueii BhiCOI<Hx 
JHeprHii paJpa6oTaHLI anropHTMhi H MaTe
Ma TH'IeCJ<Oe o6ecne'leHHe .llBYCTOpOHHeH 
CBHJH 3BM H BHeWHero 06'hei<Ta Jln.!l aBTO· 
Ma TH'Ie CI<oro nepei<nJO'IeHHH pe>KHMOB pa6o
Thi ycTaHOBKH, ynpaan.!leMoii 3BM. Ycoaep

rneHCTBOBaHLI cnoco6bi 06IUeHHH 3BM C 
JI<cnepHMeHTaTopoM 6naro.uapH nepexo.uy 
OT Ta6nH'IHOrO npeJlCTaBneHHH peJynLTaTOB 
I< rpa$H'IeCKOMY C HCnOnLJOBaHHeM CTaH· 
.ua pTHhiX nporpaMM. C$opMHpoaaHJ:>I np0-
r paMMHLie 6nOKH Jln.!l npHMOrO J$$eKTHBHO
r o KOHTpOnH 6ec$HnLMOBLIX J<aMep B peanL
HOM MaCWTa6e BpeMeHH C npHMeHeHHeM aB· 
TOMaTH'IeCI<OrO pacnOJHaBaHHH reoMeTpH· 
'leCKHX o6pa30B. 

PacrnHpeHHe o6'beMa nporpaMMHoro 
o6e cne'leHHH /6eJ yaenH'IeHHH TaKHX pe
cypcoa 3BM, KaK onepaTHBHaH naMHTL/ 
CTano BOJMO>KHbiM B peJynLTaTe pa3pa6oT· 
KH CTaHJlapTHOH nporpaMMLI Bbi'IHCneHHH 
cT aTHCTH'IeCKHX pHJlOB c ynaKOBKOH He
CI<OnhKHX BenH'IHH B OJlHOH H'leHJ<e naMHTH 
H OCBOeHH.It HJMeHeHHOH HHTepnpeTHPYlOIUeH 
CH CTeMLI /HC- 2H/, KOTOpaH o6ecne'IHBaeT 
JlHHaMH'IeCJ<oe nepepacnpe.ueneHHe onepa
TH BHOH naM.!ITH C JanOMHHaHHeM COCTOHHHH 
npo rpaMMHbiX MOJlyneii BO BTOpH'IHOH naMH
TH 

CoJJlaHa cHcTeMa nporpaMMHoro o6ec-
ne 'ICHHH .UnH JI<CnepHMeHTOB Jla6opa-

. TO pHH HJlepHbiX npo6neM no nOHCKY MeTa· 
CTa6HnhHLIX JneMCHTapHbiX 'laCTHU Ha 
ycKOPHTene H<I>B3. 

ilOJlrOTOBneH COBMeCTHO C Jla6opaTo· 
pHeH Bb!COKHX JHeprHH aaaHnpoeKT MaTe· 
MaTH'IeCI<oro o6ecne'leHH.!I ycTaHOBKH "<l>o
To··" 



B t~eHmpaAbHOM 8blttUCAu
me/lbHOM KOM/IeKCe UHCmu
myma 88eoeHa 8 3KCn/lya-
mat~wo H08aJl MOIJIHQJl 
3/leKmpOHHQJl 8bi'IUC/IU-
me/lbHQJl MawuHa CDC -
6200. Ha CHUMKe: oucn
/leUHbiU ny/lbm MQWUHbl. 

• 

Jla6opamopuR 8blttUC/I umeAbHOU mexHUKU u a8moMamu3at~uu C08MecmHo 
c JIB3 npuHJl/IQ ytta c mue 8 C030QHUU cmpuMepHou KaMepbl CKM-200. 
B pa6omax yttacm8o8a /lu maKJICe ytteHble HHcmumyma ROepHbiX uccAeoo-
8aHuu 8 Jlo63u /IIHP / . KaMepa ycmaH08/IeHa Ha nyttKe cuHxporjJa3o
mpoHa. 



CoaHbl e 3Kcnllyamat~wo oea np ocMompoeo- U3MepumellbHbiX cmo11a 
CAMET /'lexoc/loeat~Kozo npou3eoocmea/. Ha Hux eeoemcJI o6pa6omKa 
CHUMKOB C 2- MempOBOU ny3blpbKOBOU nponaHOBOU KQM€pbl. Annapamy
pa omllu'laemcJI mo'lHocmbro u HaoeJtCHocmbro e pa6ome. 

~ 



~ 
Beoymc.R pa6ombt no co6epweHcm6o6aHU10 CKa HUPY10Uiezo a6moMama muna 
HPD - ycmaH06KU O/IJI CKopocmHoil a6moMamu'lecKoil o6pa6omKu cHuM
K06 C mpeK06biX KQMep HQ 6a3e MeXQHU'IeCK020 CKQHUPY10Uie20 ycmpou
Cm6Q muna "6ezy1J1UU AY'I". A6moMam npowe/1 onbtmHy10 3KcnAyamat~u10. 
C ezo nOMOUI b10 U3MepeHbl CHUM KU dp • C06 btmuu C 1- Memp060U JICUOKO· 
6000pOOHOU ny3blpbK060U KaMepbl. 

Oct~UAAozparfi co c6emo6biM KapaHoa
WOM ucno/lb3yemc.R OAR o6pa6omKu 
npaKmu'lecKu 6ceil cneKmpoMempu'le
cKoil UHrPOPMDtiUU 6 JIHcJ> U JI.JIJI, a 
maKxe OAR pac'lemo6 3/leKmpu'lecKux 
U MQ2HUmHbiX no/leu, 3/leKmpOHHO
onmu'leCKUX cucmeM, 3/leMeHmo6 rfiu-
3U'IecKux ycmaH060K. Ilpou3eoocm6o 
ma KUX OCtiU/I/102parfioe HQ/IQJICe HO 6 
t~eHmpa/1 bHbiX 3KCnepuMeHmQ/IbHbiX 
MacmepcKux OH.JIH. 
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Cocraanena nporpaMMa KHHr na 3 B M 
THna 1>3CM-4 IM-2201 )J;nJI Bhi'IHCJleHHH 
KHHeMaruqecKHX H reoMerpuqecKHX napa 
Merpoa C06hiTHH, JaperHCTpHpOBaHHhiX y c 
TaHOBKOH H3 6ec<iJHJlhMOBhiX HCKPOBhiX Ka 
Mep. IlporpaMMa o6ecnequaaer raK)I(e a a 
TOMaruqecKoe pacnoJHaaanue co6hiTHH. 3a 
aepwena onhiTHaH 3KcnnyarauuH nporpaM 
Mhi KHHr na Marepuane, nonyqennoM c 
6ec<PnnhMOBoro HCKpoaoro cneKrpoMerpa 
na ycKopurene HT3<1>. B nporpaMMe npe,!l;y 
cMorpeno, KPOMe nonyqeHHH neHThl cyM 
MapHhiX pe3yJlhTaTOB, HaKOITJleHHe H Bhi)J;aqa 
rucrorpaMM no 18 napaMerpaM. Cpe,!l;Hee 
BpeMH o6pa60TKH O,!l;HOrO C06hlTHH OKOJlO 
1,5 ceK. 

0 IIoozomoeAeH eapuaHm npozpaMMHoz o 
ynpaeAeHUJi lqepe3 Mawuny TPA I eucre 
MOH Me,!l;ITeHHOrO BhiBO,!l;a npOTOHOB H3 CHHX
po<lJaJorpona OHRH. Cocraaneno rexnuqe 
cKoe Ja,!l;aHHe Ha ynpaanenue c noMomhro 
Man oil 3 B M M- 6 000 KOnhuerpoHoM Kon 
neKTHBHoro ycKopurenH OHMY. 

0 IIpoooAJICaAocb pa3eumue cucmeM bl 
npozpaMM npueMa H o6pa6oTKH cneKrpo 
MerpuqecKoif HH<lJopMaUHH IIO<I>H Ha ocnoBe 
OllhiTa 3KCnnyaTal(HH 3TOH CHCTeMhl B Jla -
6opaTOpHH HeHTpOHHOH <lJH3HKH H C yqeTOM 
ITO,!l;COe,!l;HHeHHH HOBOrO ,!l;OITOJlHHTeJlhHOr O 
o6opy,!l;OBaHHH. 

Bennch no,!l;roroaurenhHhle pa66Thl , 
CBH3aHHhie C C03)J;aHHeM npoeKTa H3MepH· 
TeJlhHO- BhJqHCJlHTeJlhHOrO KOMITJleKCa )J;JlH 
peaKropa HEP- 2. 

0 B U3MepumeAbHOM t~eHmpe JI.JIP npo 
ae)J;eHhi lcoaMecrno c Jla6oparopueif H)J;ep 
HhiX peaKI.(HHI pa60Thl ITO 3<lJ<lJeKTHBHOMY 
ucnonhJOBanuro 3BM "MuncK-32". Ha 3TOH 
MaWHHe B pe)I(HMe COBMeCTHMOCTH Jany 
meHhl B 3Kcnnyarauuro HOBaH onepauuoHHa H 
CHCTeMa, a TaK)I(e pH,!l; nporpaMM o6pa60TKH 
cneKTPOB. 

0 Co30aH aem{);W amuttecKuii MUKpo¢omo 
Memp Ha JlHHHH C ~BM "MHHCK-2" )J;JlH n e -
npephiBHoro <iJOTOMeTpHpOBaHHH 6era -

cneKrporpaMM lcoaMecrno c Jla6oparopueif 
H,!l;epHhiX npo6neMI. 

YllacTHe 

B ~H3H'IeCKHX HCCAeAOB8HHSX 

<> B UCCAe008QHUU npomoH- JiOepHbiX 
e3auMooei1cmeui1 npu 3Hepruu 4-10 F3e 
npOBe,!l;eHhl npo6Hhle 3KCIT03HI.(HH HCKpOBhiX 
KaMep Ha nHHHH c E3CM -4 B nyqKe JapH
)I(eHHhiX qacruu cunxpo<lJaJorpona OHRH. 
CocraaneHhi H orna)l(eHhi nporpaMMhi npue
Ma ,!l;aHHhiX C HCKpOBhiX KaMep, a TaK)I(e 
nporpaMMhl o6pa60TKH 3TH X ,!l;aHHhiX B pe
anhHOM Macwra6e apeMeHH. CMOHTHpoaaHa 
annaparypa perucrpauuu H nepe,!l;aqu 3Kc
nepuMeHranhHOH un<lJopMaUHH I APIIHI B 
3BM. IlpOH3BO,!l;HTCH OTJla,!l;Ka annaparyphl 
Ha nunuu c E3CM -4. 

CoaMecrno c HHHR<I> MrY HJroroaneH 
onhiTHhiH o6paJeu MO)J;ynH nponopuuonanh
noif KaMephi. 

0 3aeepweHbl u3zomoeAeHue u MOHma:NC 
Ha CTeH,!l;e ,!l;BYXMeTpOBOH CTpHMepHOH Ka
Mephl ycraHOBKH CKM- 200 coaMeCTHO c 
Jla6oparopueif BhiCOKHX 3Hepruif u c yqac
THeM fiHCTHTyTa H,!l;epHhiX HCCJle,!l;OBaHHH 
B Jlo)J;JH IIIHP I . Ilpoae,!l;eHhi KOMnneKCHhie 
CTeH)J;OBhle HCllhlTaHHH H ITOJlyqeHO OKOJ10 
20 ThiC. CHHMKOB CJle,!l;OB KOCMHqecKHX 
qaCTHI.( )J;JlH pa3J1HqHhiX pe)I(HMOB pa60Thl Ka· 
Mephl. 3aKoHqeH MOHTa)l( 3TOH ycTaHOBKH 
Ha nyqKe CHHXpo<lJaJOTpOHa, H npOH3Be,!l;eH 
JanycK KaMephi. 

0 BbJnOAHeHbl npocMomp u U3MepeHUJi 
lcoaMecrno c <PnJHKaMH PyMhiHHHI rpeKoB 
qerhrpexnyqeahiX co6piTHH co crpaHHhiMH 
qacTHI.(aMH B ,!l;BYXMeTpOBOH BO,!l;OpO,!l;HOH 
rryJhlphKOBOH KaMepe lo6nyqenue orpuua
renhHhiMH nHoHaMH c HMnynhCOM 16 F3e/ cl. 

<> bOAbWOU KOMnUAJii.IUOHHbiU o630p ce
tteHUU pO)I(,!l;eHHH CTpaHHhiX qaCTHU BO BJa· 
HMO,!l;eHCTBHHX OTpHI.(aTeJlhHhlX ITHOHOB C 



npoTOHaMH npH pa3nH'IHLIX HatianhHbiX 3Hep
rH1lX COCTaBneH COBMeCTHO CO ClleUHanHC
TaMH l)yxapecTCKOrO YHHBepCHTeTa/CPP / .. 

Pa3pa6oTKa MeTO~?B 

npHKJI~HbiX BblliHCJieHH~ 

<> ,4/IJI pact.tema noeopomHo-,PoKycupy10-
~ux CUCmeM TpaHCllOpTHpOBKH nytiKOB 3a
p1l)f(eHHLIX tiaCTHU pa3pa6oTaH HOBhiH 3$
$eKTHBHhiH MeTO.LJ:, OCHOBaHHhiH Ha BBe,n:eHHH 
.n:ononHHTenhHOro napaMeTpa. MeTo,n: npH
MeHeH ,n:n1l pactieTa CHCTeMLI TpaHCllOpTH
pOBKH npOTOHOB npH 6hiCTpOM BhiBO.D:e nytiKa 
H3 CHHXpo$a30TpOHa JIB3. 

<> IIpeo/loJICeH Memoo pact.tema u ebtnoA
HeHM Bhi'IHCneHH1l ypOBHeH 3HeprHH Me3o
MOnexyn. 

<> B pact.temax ,PopMbl KO/lbtla 3/leKmpo
Hoe ,n:nH xonneKTHBHoro MeTo,n:a ycxopeHH1l 
HaH,n:eHO Bbipa)f(eHHe npOH3BO.LJ:HOH ra TO CO
OTBeTCTByromero HenHHeHHoro onepaTopa. 

<> BMnOAHeHbl t.tuc/leHHble ucc/leooea
HUJI 3BOniOUHH cneKTpOB neHrMropOBCKHX 
BOnH B Typ6yneHTHOH nna3Me, a TaK)f(e 
B3aHMO,n:eHCTBH1l na3epHoro H3nytieHH1l C 
nna3MOH. llpOBO.D:HTC1l 'IHCneHHOe HCCne,n:o
BaHHe llOBe,n:eHH1l penHTHBHCTCKHX nytiKOB 
B nnOTHOH nna3Me C uenhiO Bhl1lCHeHH1l B03-
MO)f(HOCTeH llOBLIIIIeHH1l 3$$eKTHBHOCTH pa3-
nHtiHhiX ycxopHTeneB: /B TOM tiHcne H xon
neKTHBHoro/. If3yqanHCh HenHHeHHhie 3a
,n:atiH $H3HKH nnaJMbl. 

llpose,n:eH paCtieT HOHHO-JBYKOBOH Typ-
6yneHTHOCTH B nnOTHOH nnaJMe, a TaK)f(e 
aHOManhHoro Harpesa nnoTHOH nnaJMhi na-
3epHhiM H3nytieHHeM. 

<> Cocmae/leHa u omAaJICeHa npozpaMMa, 
Mo,n:enHpyromaH npoxo)I(.LJ:eHHe raMMa- xsaH
TOB qepe3 KpHCTannhi. 

<> MexaHU3M 3axeama t.tacmut~ U3 KO/lb
tleeozo nyt.tKa Ha pa,n:Hyce 30 eM H ycxope
HH1l .n:o KOHetiHoro pa,n:Hyca npe,n:enbHoro 
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TOKa B CHHXPOUHKnOTpOHe HJyqanC1l MeTo
,n:aMH Bhi'IHCnHTenbHOH Ma TeMa THKH C HC
non hJOBaHHeM 3BM. llonytieHhi peJynh
TaTbl, npe,n:cTaBn1liOIUHe npaKTHtieCKHH HH
Tep ec. 

<> IIpoOO/lJICQ/lUCb pa6ombl no co30QHU10 
npozpaMM pactieTa BbiCOKOBOJfiy)f(,n:eHHhiX 
COCT91lHHH ,n:e$opMHpOBaHHhiX H c$epHtie
CKHX 1l,n:ep /cOBMeCTHO C Jla6opaTOpHeH 
Te opeTH'IeCKOH$H3HKH/. 

<> Be/lUCb ucc/leooea.HuJI ycmout.tueocmu 
pa 3HOCTHLIX CXeM HeKOTOpbiX ypaBHeHHH 
B tiaCTHbiX npOH3BO.LJ:HbiX. 

ABTOMaTHt~ecKHe CHcTeMbl 

o6pa60TKH KaMepHbiX CHHMKOB 

<> 3aeepweHa pa3pa6omKa onTHKo-Me
xaHHtiecxoB: tiaCTH ycTaHOBKH "CmrpanbHbiH 
H3MepHTenb" /CM/ . M3roTosneHhi H co6pa
Hhi OllTHKO- MeXaHH'Ie CKa1l H 3neKTpOHHa1l 
qac TH ronosHoro o6pa3ua CM,,H HatiaTa Ha
na.n:xa npH6opa B KOMnnexce c 3BM 3-100 
H y npasnHromeB: nporpaMMOH. CnpoeKTHpo
BaHa, H3rOTOBneHa H Hana)f(eHa nHHH1l CB1l-
3H 3BM 3-100 - CTaHUH1l BBO,n:a-BbiBO,n:a 
3 B M 63CM -6 I TPA-1001/. llonytieH 
H no,n:roTaBnHBaeTC1l K HCllhiTaHH1lM OllhiT
HhiH o6pa3eU H3rOTOBn1leMOH npOMhiiiineH
HOCThiO CCCP JneKTPOHHOH qacTH npH6o
pa . llpose,n:eHhi pa6oThi no cocTasneHHIO 
KO Mnnexca nporpaMM MaTeMaTHtiecxoro 
o6ecnetieHH1l CM. B KOHUe 1972 ro.n:a npo
se ,n:eHo nepsoe cxaHHpoBaHHe peanhHhiX 
Cl:IHMKOB C ny3hlpbKOBOH KaMephi. 

<> IIpoOO/lJICa/loci. ycoeepweHcmeoeaHue 
cxaHHpyroruero aBTOMaTa THna HPD, Haxo
.D:HmerocH B OllhiTHOH 3KCnnyaTaUHH. '06pa-
6oTaHbl c noMOIUhro nonHoB: uenH annapaTy
phi H MaTeMaTHtieCKHX nporpaMM CHHMKH 
2400 C06biTHH C O.D:HOMeTpOBOH BO.D:OPO.D:HOH 
KaMephi JIB3. llpe,n:no)f(eH npoeKT Mo,n:ep
HH3aUHH JneKTpOHHOH tiaCTH aBTOMaTa C 
BKnJO'IeHHeM ynpasmiiOIUeB: 3BM TPA 



rrpOTOHaMH IlPH pa3nH'-IHbiX HaqanhHbiX 3Hep

rHHX COCTaBneH COBMeCTHO CO Crren;HanHC

TaMH Eyxape cTcKoro yHHBepCHTeTa /C P PI. 

P83pa6oTKa MeTo~~B 

npHKJI~HhiX BhltDtCJieHHii 

¢/(All pac~ema noeopomHo-¢oKycupy10-
~ux cucmeM TpaHCilOpTHpOBKH IlY'-IKOB Ja

pH)KeHHbiX qaCTHU pa3pa6oTaH HOBbiH 3$

<fleKTHBHbiH MeTO,IJ;, OCHOBaHHbiH Ha BBe,D;eHHH 

,D;orronHHTenbHOro napaMeTpa. MeTO,IJ; rrpH

MeHeH ,D;nH pacqeTa CHCTeMhl TpaHCilOpTH

pOBKH IlpOTOHOB npH 6biCTpOM BbiBO,IJ;e IlY'-IKa 

H3 CHHXpo<fla30TPOHa JIB3. 

¢ IIpeoAoxeH Memoo pac~ema u e&moA
HeHM Bhl'-IHCneHHH ypOBHeH 3HeprHH Me3o

MOneKyn. 

¢ B pac~emax ¢opMbl KOA&f.la 3AeKmpo
Hoe ,D;nH KOnneKTHBHOrO MeTO,IJ;a YCKOpeHHH 

HaH,D;eHO Bbipa)KeHHe rrpOH3BO,IJ;HOH raTO co

OTBeTCTBYIOIIJ;ero HenuHeH:Horo orrepaTopa. 

¢ B&lnOAHeH&l ~ucAeHH&le uccAeooea
HUJl 3BOnlOIJ;HH ClleKTpOB neHrMIOpOBCKHX 

BOnH B Typ6yneHTHOH rrna3Me, a TaK)Ke 

B3aHMO,IJ;eHCTBHH na3epHOrO H3nyqeHHH C 

rrna3MOH. llpOBO,IJ;HTCH '-IHCneHHOe HCCne,D;O

BaHHe IlOBe,D;eHHH penHTHBHCTCKHX IlY'-IKOB 

B IlnOTHOH rrna3Me C n;enblO BbiHCHeHHH B03-

MO)KHOCTeH IlOBbiilleHHH 3$$eKTHBHOCTH pa3-

nH'-IHbiX yCKOpHTeneH: /B TOM '-IHCne H Kon
neKTHBHOrO/. l·iJyqanHCb HenHHeHHhle 3a

,D;a'-IH $H3HKH rrna3Mbl. 

llpoae,D;eH pacqeT HOHHO- 3BYKOBOH Typ-

6yneHTHOCTH B rrnOTHOH rrna3Me, a TaK)Ke 

aHOManhHoro Harpeaa nnoTHOH rrna3Mbi na
JepHbiM H3nyqeHHeM. 

¢ CocmaeAeHa u omAaJICeHa npozpaMMa, 
MO,D;enHpyromaH rrpoXO)K,D;eHHe raMMa- KBaH

TOB qepe3 KpHCTannhi. 

¢ MexaHU3M 3axeama ~acmuq u3 KOA&
qeeozo ny~Ka Ha pa,11;uyce 30 eM H ycKope

HHH ,11;0 KOHe'-IHoro pa,11;:u;yca rrpe,D;enbHoro 
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TOK a B CHHXpOUHKnOTpOHe HJyqanCH MeTO

,D;aMH Bbi'-IHCnHTenbHOH Ma TeMa THKH C HC

rron b30BaHHeM 3BM. llonyqeHbi peJynL

TaT bi, rrpe,D;CTaBnHIOIIJ;He rrpaKTH'-IeCKHH HH

Tepec. 

¢ /IpoOOAJICQAUCb pa6ombl no C030QHU10 
np ozpaMM pacqeTa BbiCOKOB036y)K,IJ;eHHbiX 

CO CT.OHHHH ,D;e<flopMHpOBaHHbiX H c<flepH'-Ie

CKH X H,D;ep /cOBMeCTHO C Jla6opaTOpHeH 

Te o peTH'-IeCKOH$H3HKH/. 

¢ BeAuc& uccAeooea.HuJl ycmou~ueocmu 
pa3HOCTHbiX CXeM HeKOTOpbiX ypaBHeHHH 

B q aCTHbiX rrpOH3BO,IJ;HbiX. 

ABToMaTHqecKHe cHcTeMbl 

o6pa60TKH KaMepHbiX CHHMKOB 

¢ 3aeepweHa pa3pa6omKa orrTHKo-Me

xaHH'-IeCKOH qaCTH ycTaHOBKH "CrrJtPanbHbiH 

H3M epHTenb" /CH/ . H3rOTOBneHbi H co6pa

Hhl OllTHKO-MeXaHH'-IeCKaH H 3neKTpOHHaH 

'laCTH ronOBHOrO o6pa3n;aClf,H Ha'-laTa Ha

na,D;Ka rrpu6opa a KOMrrneKce c 3BM 3-100 

H y rrpaanHromeH: rrporpaMMOH. CrrpoeKTHpo

BaHa, H3rOTOBneHa H Hana)KeHa nHHHH CBH-

3H 3BM 3-100 - CTaHIJ;HH BBO,D;a-BhlBO,D;a 

3 B M E3CM -6 I TPA-1001/. llonyqeH 

H IlO,IJ;rOTaBnHBaeTCH K HCilbiTaHHHM OllbiT

Hbi H o6pa3eU H3rOTOBnHeMOH rrpOMbiillneH

HO CTblO CCCP 3neKTPOHHOH qacTH rrpH6o

pa . llpoae,D;eHbi pa6oThi no cocTaaneHHIO 

KOMrrneKCa rrporpaMM Ma TeMa TH'-Ie CKOrO 

o6e crre'-leHHH CH. B KOHU:e 1972 ro,11;a rrpo

ae ,D;eHo rrepaoe cKaHHpoaaHHe peanbHhiX 

CliH MKOB C ny3blpbKOBOH KaMepbi. 

¢ IIpoooAxaAocl, ycoeepweHcmeoeaHue 
cKa HHPYIOIUero aaTOMaTa Tuna HPD, Haxo

,IJ;H IIJ;erocH B OllbiTHOH 3KCilnyaTaUHH. 06pa-

6oT aHbl c rroMOIUhiO rronHoH: uerru arrrrapa Ty

pbi H MaTeMaTH'-IeCKHX rrporpaMM CHHMKH 

2400 C06biTHH C O,IJ;HOMeTpOBOH BO,D;OpO,D;HOH 

KaMepbi JIB3. llpe,D;no)KeH rrpoeKT MO,D;ep

HH3aUHH 3neKTpOHHOH qaCTH aBTOMaTa C 

BKniO'-IeHHeM ynpaanHIOIIJ;eH: 3BM TPA 
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1001. PeanH3aUHH npoeKTa noJaonHT c y 
IUeCTBeHHO yaenH'IHTh Ha.IJ;e)KHOCTh npH6opa 
H yny'IWHTb ero 3KCnnyaTaUHOHHble xapaK 
TepHCTHKH. IIpo.non)KanHcb pa6oThi n o 
C03.D;aHHIO KOMnneKCa TeCTOBbiX nporpaMM 
HPD H Mo.nenHpoaaHHe nporpaMM ynpaa -

neHHH aBTOMaTOM .nmr 3BM TPA -100 1. 
0 CoaHbl 8 3KcnAyama~wo.naa npocMoT 

poBbiX CTOna liiJC- 1 H .D;Ba npOCMOTpOBO
H3MepHTenhHhiX cTona CAMET fqexocno 
aauKoro npoH3Bo.n;cTaa/. 

Hana)KeHbl H nepe.naHhl B 3KcnnyaTaUHIO 
B pe)KHMe H3MepeHHH MaCOK 'leThlpe npo 
CMOTpOBO-H3MepHTenhHbiX CTOna liiJC- 2 Ha 
nHHHH c 3BM TPA -1001 . Be.neTcH onhiT 
HaH o6pa60TKa CHHMKOB CO CTpHMepHOH Ka 
Mepbl BbiCOKOrO ,naaneHHH /JIJIIJ/ Ha MO.D;ep 
HH3HpOBa}IHOM o6pa3Ue CTOna liiJC- 2 . 

0 Pa3pa6omaHa, U3ZOIII08AeHa u npowAa 
ucnblmaHU.Il B Hci»B3 CCCP 3neKTPOHHa H 
'laCTb "6noKa ,naHHbiX" .D;llH .D;BYXMeTpOBOH 
ao.nopo.n;Hoii KaMe phi OHJIH "JIIO.n;MHna" . 

0 3aeepweHa pa3pa6omKa /coaMeCTHO 
c PH.D: OM HHCTHTYTOB CCC P / H nepe.naua 
a U3M OHJIH KOHCTPYKTopcKaH .noKyMeHTa 
UHH .D;nH H3rOTOBneHHH MaKeTHOrO o6pa3Ua 
YHHBepcanbHOrO npOCMOTpOBO-H3MepH
TenhHOrO CTOna liiJC- 3Y , npe.n;Ha3Ha'leHHO
ro ,nnH o6pa60TKH CHHMKOB C paJnH'IHbi X 
TpeKOBbiX KaMep . 

0 Pa38U8aAUCb aAzopumMu~ecKue Me
moobl HanHCaHHH nporpaMM ynpaaneHHH no 
nyaBTOMaTH'IeCKHMH H3MepHTenbHbiMH ycT
pOHCTBaMH. 3aaepweHO CO:J.D;aHHe 6nOKa 
3KOHOMHH naMHTH TpaHCllHTOpa C H3biKa 
KOIIJIAH Ha H3biK TPA -1001. KpoMe 
TOrO, HanHCaH BapHaHT TpaHCll.HTOpa C H3bi
Ka KOIIJIAH .nnH 3BM PDP-9 /na pa6o
Ta npoao.n;Hnach coaMecTHo c EpeaaHcKHM 
~H3H'IeCKHM HHCTHTyTOM/. 

<> 3anyJ11eHbl 8 3KCnAyama~U10 CKaHH 
pyiOIUHH aBTOMaT A3JIT -1 Ha 3neKTPOHHO
nyqeaon Tpy6Ke H ero MaTeMaTH'IecKoe 
o6ecne'leHHe . Ceii'Ulc B cocTaB MaTeMaTH 
qecKoro o6ecne'leHHH 3Toro aBTOMaTa axo 
.D:HT OKOnO 60 pa3nH'IHbiX nporpaMM. IJpo -

Be.D;eHa KOMnneKCHaH OTna.n;Ka Ma TeMa TH'Ie
CKOrO o6ecne'leHHH nyTeM CKaHHpOBaHHH 
CHHMKOB C HCKpOBOH KaMepbl Jla6opaTOpHH 
H.nepHhiX npo6neM H cpaaueHHH nony'leHHhiX 
,naHHhiX c pe3ynhTaTaMH o6Mepa Tex )Ke 
CHHMKOB Ha IIYOCax . IloKaJaHo, 'ITO Ha 
nOHCK H o6pa60TKY O.D;HOrO noneJHOrO C0-
6hiTHH JaTpa'IHBaeTcH 1 MHHyTa. B HacToH
IUee BpeMH BHOCHTCH ycoaepweHCTBOBaHHH 
B nporpaMMhi H annapaTypy. CoJ.nau onTH
qecKHH BbiBO.D; o6pa6aTbiBaeMoro Ha aBTO
MaTe CHHMKa. 

MeTo~~ BH3ya~bHOro npe~cTaa~eHHH 

HH~pM~H Ha 38M 

3aKOH'IeHa pa3pa6oTKa rpa~H'IecKoro 

.D;HCnne H Ha JanOMHHaiOIUeH 3lleKTpOHHO
nyqeaou Tpy6Ke TEKTPOHHKC . HaqanHCb 
pa60Tbl no no.n;KniO'IeHHIO .D;HCnneH K 3BM 
"IIapaMeTp" H nporpaMMHOMY o6ecneqe
HHIO. 

IIo.nroToaneua TeXHH'IecKaH .noKyMeH
TaUHH H H3rOTOBneH o6pa3eU TO'Ie'IHOrO 
.n;HcnneH .nnH ManhiX 3BM "IIapaMeTp" 
/OCK- 2/. ,lJ;oKyMeHTaUHH nepe,naHa B U3M 
OHJIH. CocTaaneH MHHHManhHhiH KOMnneKc 
.n;HcnneBHbiX no.nnporpaMM .nnH OCK- 2 . 

Co3.n;aH KOMnneKc .n;HcnneBHhiX no.nnpo
rpaMM 06IUero Ha3Ha'leHHH /a.D;MHHHCTpa
THBHbie no.nnporpaMMhi, no.nnporpaMMbi
reHepaTopbi, no.nnporpaMMhi .nnH pa6oThi 
CO CBeTOBbiM KapaH,nawoM/, H Ha'laTa HX 
OTna.n;Ka Ha 3BM "IlapaMeTp" . .n;nH rpa~H
qeCKOrO .D;HCnneH H .D;HCnneHHOH CTaHUHH. 

Pa3pa6oTaH pH.n cTaH.n;a.pTHhiX no.nnpo
rpaMM, paCWHpHIOIUHX B03MO)KHOCTH cy
IUeCTBYIOIUeH 6H6nHOTeKH .D;HCnneHHbiX no,n
nporpaMM Ha 3BM CDC-1604A. 3aaep
weHo C03.D;aHHe MeTO.D;HKH H COOTBeTCTByiO
IUHX no.nnporpaMM, o6ecne'IHBaiOIUHX HC
nonh30BaHHe .n;HcnneH a Ja,naqe pac'leTa 
HOHHO- OnTH'IeCKOH CHCTeMbl no TeOpHH BTO-



• 

poro nopH,nKa H B 3a,naqe o6pa6oTKH CHHM· 
KOB C llY3blpbKOBbiX KaMep /"cnaceHHe " CO· 
6LITHH Ha Bxo,ne B nporpaMMY TP3III/. 

K MaWHHe 1i 3CM- 4- II no,nKJUO'IeH oc
D;HJIJIOrpacP CO CBeTOBbiM KapaH,naWOM, HC· 
llOJib3yeMbiH npH pa6oTe C aBTOMaTOM Ha 
:meKTpOHHOJiy'leBOH Tpy6Ke. 
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fipOCMOTp H H3MepeHHe CHHMKOB 

C TpeKOB~X KaMep 

Ha cHcTeMe IIYOCoB JIBT A H3MepeHo 
OKOJIO 370 TbiC. TpeKOB. lf3MepeHHH H 
npQCMOTp npOBO,nHTCH ,nJIH 12 cPH3H'IeCKHX 
rpynn OHJIH. 
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0TAeJI 
HOBbiX 
MeTOAOB 
ycKopeHH.H 

• 

HaH6onee cymecTBeHHhiMH pe 3ynhTa Ta
MH pa60TM 0T~ena HOBMX MeTO~OB yCKO· 
peHH.R .RBn.RIOTC.R: 

- pa3pa6oTKa HOBoro BapHaHTa KaMephi 
a~re 3a Topa ~n.R tfJopMHpoBaHH.R nnoTHhiX 
3neKTpOHHLIX KOneu; 

• npoBe~eHHe MOHTa)Ka H Hana~KH CH· 
cTeM ycKopHTen.R CHJIYH.IJ;; 

- nony'leHHe Ha ycKopHTene CHJIYH.IJ; 
YCKOpeHHOrO 3neKTpOHHOrO ny'IKa C TOKOM 
OKOnO 600 a H ~nHTenhHOCTbiO HMnynhCa 
nop.R~Ka 40 Hcetc, 

• tfJopMHpOBaHHe rpa~HeHTHOrO MarHHT • 
HOro non.R B YCKOpHTenhHOH CeKUHH; 

- nony'leHHe ycTOH'IHBoii pa6oThi 'leThi
pex TennMx pe3oHaTopoB c napaMeTpaMH 
OKOnO 90 K6/CM npH MarHHTHOM none 
10 4 

zc; 
- HanbmeHHe HH06HH • THTaHOBbiX IIOKpbi • 

THH Ha ~Ba pa6o'IHX pe3oHaTopa KOnhue
TpoHa H npoBe~eHHe HX lCpHoreHHbiX HCIIbl • 
TaHHH; 

• C03~aHHe CTa6HnH3HpOBaHHbiX HCTO'I" 
HHKOB nHTaHH.R CBepxnpOBO~.RIUHX COneHOH" 

~OB H pe30HaTOpOB; 
JaBepweHHe pa6oT no ~HarHoCTHKe 

JIHY-3000, no CHCTeMaM ~n.R H3MepeHH.R 
np.RMoro ny'IKa CHJIYH.IJ;a H nepBoro o6o
poTa nyqKa B a~reJaTope-2. 

Mo~eJib 

KOJIJieKTHBHOrO YCKOpHTeJIH 

llocne ycnewHoro ycKopeHH.R KonneK

THBHhiM MeTO~OM a ·qacTHU Ha'lanHCb pa· 
60Tbl no tfJopMHpOBaHHIO MarHHTHOrO non.R, 
KOTOpoe n03BOnHnO 6hi BhiBeCTH 3neKTpOH· 
HOe KOnhUO 3a CTeHKy a~re3aTopa H BBeCTH 
ero B 3a30p BbiCOKO'IaCTOTHOrO pe30HaTO· 
pa. .IJ;n.11 3Toro Tpe6oBanocb: a/ no~H.RTh 
BenH'IHHY KOHe'-IHOrO MarHHTHOrO non.R B 
a~reJaTope ~o 3Ha'leHHii, npeBhiWaiOIUHX 
10 KZC, 6/ C03~aTb MarHHTHYIO CHCTeMy 
nepexo~Horo yqacTKa H ycKop.RIOIUeii ceK-



:U:HH, Bl npoBeCTH CTbiKOBKY MarHHTHbiX 

noneH a~reJaTopa H nepexo~Horo yqacTKa 

TaK, qT06bl B03MYIUeHHe MarHHTHOrO n o nH 

npH npoxo~e cTeHKH He npeBLIIIIano n p e

~enLHO ~onycTHMoro. PeiiieHHIO 3THX Ja~aq 

H 6blnH nOCBHI:u;eHbl pa60Tbl 3TOrO ro~a. 

0 B nepeblx 3KcnepuMeHmax no cxamwo 
KO/lbfla B a~reJaTope HcnonLJoaanacb ~ayx -. 

CTyneHqaTaH CHCTeMa $opMHpOBaHHH Mar

HHTHOrO nonH. C :u;enbiO yaenHqeHHH Hanp H

~eHHOCTH MarHHTHOrO nonH 6blna BBe~eHa 

~OnonHHTenbHaH, TpeTbH, CTyneHb B CH C

TeMy nHTaHHH BHTKOB npH HeH3MeHHOM HX 

qHcne. liLma npe~no~eHa Ha~e~HaH KOHCT

PYK:U:HH KpenneHHH BHTKOB npH HOMHHan b

HbiX TOKax. ITpoae~eHLI pa6oTbi no BLI6o py 

OnTHManbHOH 3aBHCHMOCTH noKa3aTenH 

cna~a nonH OT apeMeHH nyTeM aapHa:U:HH 

B3aHMHOrO pacnono~eHHH BHTKOB H BpeMeHH 

BKnJOqeHHH. 3a~aqa $OpMHpOBaHHH nnaBH O

ro nepexo~a oT MarHHTHoro nonH a~re JaTO

pa K MarHHTHOMY nonro nepexo~Horo yqacT

Ka 6bma pellleHa BBe~eHHeM IIIHpOKOrO BHTKa 

cne:u;HanbHOH. $opMbl B paHOHe CTeHKH. 

ITpoae~eHbl 3KcnepHMeHTbi no c~a T HIO 

3neKTpOHHOrO KOnb:U:a, KOTOpble nO~TBep

~HnH pa60TOCnOC06HOCTb TaKOH CHCTeMbl 

c~aTHH. BMecTe c TeM BbiHBHnHcb He~o

cTaTKH Bbi6paHHOH CHCTeMbi, KOTOpbie npH

BO~HT K yMeHbllleHHIO K03$$H:U:HeHTa Jaxaa

Ta qacTH:U: B pe~HM C~aTHH H3-3a HCKa~e

HHH nonH B6nH3H HH~eKTOpa, a TaK~·e - Ha 

pa~HyCe 20 CM - H3- 3a pe 30HaHCHbiX 3Ha

qeHHH noKaJaTenH cna~a a6nH3H cTanene H. 

,lJ;nH nHKBH~a:U:HH He~OCTaTKOB B MarHHTHOH 

CHCTeMe pa3pa6oTaH HMnynbCHbiH 3neKTpH

qecKHH HH~eKTOp, KOTOpbiH Mano HCKa)KaeT 

MarHHTHoe none a~reJaTopa. 3To noJaonH

no nHKBH~HpOBaTb noTepH qacTH:U: npH 

JaxaaTe. CoJ~aHa cHcTeMa, yMeHLIIIaiOI:u;aH 

HCKa~eHHH nonH Ha pa~Hyce 20 eM H o6ec

neqHaaroi:u;aH JHaqeHHH noKaJaTenH non H, 

~aneKHe OT pe30HaHCHbiX. 

0 YcKopJt10!JiaJt ceKt~UJt MoOe/lu ·cocT OHT 

H3 qeTLipex TennLIX pe3oHaTopoa, r~e n o

nyqeHbl YCTOHqHBble aMnnHTY~bl YCKOpHIO-
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I:u;ero nonH oKono 90 Ke/cM npH HanHqHH 

MarHHTHoro nonH 10 1<2c. ITpoae~eHHLie 

3KCnepHMeHTbl noKa3anH, qTo BHeiiiHee Mar

HHTHOe none cnoco6cTayeT npoxo~~eHHIO 

pe3oHaHcHoro paJpH~a H coKpai:u;aeT apeMH 

TpeHHPOBKH pe3oHaTopa. YaenHqeHHe BHeiii

Hero MarHHTHOrO nonH ~0 BenHqHHbl 104 2C 
He Bbl3biBaeT 3aMeTHOrO yMeHbllleHHH aMn

nHTY~bl BbiCOKoqacTOTHOrO nonH. 

,lJ;nH nonyqeHHH 6onee 3$$eKTHBHoro 

yCKOpeHHH B MO~enH HCnOnbJyeTCH npHH

:U:Hn "CMelllaHHOrO" YCKOpeHHH, B KOTOpOM 

MarHHTHOe none HMeeT B~Onb OCH nono~H

TenbHbiH rpa~HeHT Ha yqaCTKe YCKOpHIOIUe

ro npoMe~yTKa H OTpH:u;a TenbHbiH - Ha 

yqacTKe ~peH$a. ,lJ;nH 3Toro 6Lmo c$opMH

poaaHo rpa~HeHTHoe MarHHTHoe none c 

aMnnHTY~OH MO~ynH:U:HH OKOnO 600 2C 
Ha ypoBHe 10 4 zc. ITone Heo6xo~HMOH 
KOH$Hrypa:U:HH C03~aeTCH cynepn03H:U:HeH 

noneH ~BYX CHCTeM: CHCTeMbl OCHOBHOrO, 

o~Hopo~Horo no ~nHHe nonH H rpa~HeHT

HOH CHCTeMbl, KOTOpaH npe~CTaBnHeTC060H 

TPH KaTyiiiKH. Pacnono~eHHe KaTyiiieK 

H CHCTeMa HX nHTaHHH TaKOBbl, qTo HMeeT

CH B03MO~HOCTb perynHpOBKH KaK aMnnH

TY~bl MO~ynH:U:HH nonH, TaK H $OpMbl nonH 

B 3a3ope pe3oHaTopa. MJMepeHHH rr.oKaJanH, 

qTo Heo~Hopo~HOCTb nonH ae~yi:u;ero cone

HOH~a He npeBbiiiiaeT ±0,20/o, $opMa pac

npe~eneHHH rpa~HeHTHOrO nonH OTnHqaeTCH 

oT Ja~aHHOH He 6onee qeM Ha ±100/o. 
0 /(AJt ije/leU 0Ua2HOCmUKU 3apH~eHHO

ro KOnb:U:a B MO~enH KOn,JieKTHBHOrO YCKO

pHTenH 6binH C03~aHbl cne:u;HanbHbie CHCTe

Mbl npHMeHHTenbHO K nHHeHHOMY HH~YK:U:H
OHHOMY ycKopHTenro I JIMY I, a~re Ja Topy H 

ycKopHIOIUeH ceK:U:HH. C~aHa a 3Kcnnya Ta

:U:HIO CHCTeMa ~HarHOCTHKH JIMY- 3 000, 
KOTOpaH n03BOnHeT KOHTpOnHpOBaTb TOK 

YCKOpHTenH B qeTblpex MeCTaX 3neKTpOHO

npoBo~a C nOMOIUblO nOHCOB PorOBCKOrO, 

pa3Mepbi nyqKa H nono~eHHe ero B H3Me

pHTenbHOH KOp06Ke C nOMOIUblO BTOpHqHo-

3MHCCHOHHbiX MOHHTopoa. CoJ~aHa H onpo-

6oaaHa annapaTypa ~nH HJyqeHHH pe~HMa 
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"Jaxsa Ta" H nepsoro o6opoTa qacTHU K OJib

ua /no}lc PoroscKoro, naMeJIH, y ·c\.feT

'IHK/. liJrOTOBJieH H HCllOJib3yeTC}l B pa6 0Te 

y "C'IeT\.fHK ,nJI}l H3MepeHH}l llOTepb 3Ji e KT· 

pOHOB BO BpeM}l C>KaTH}l KOJibUa. 

Tio.nroTOBJieHa annapa Typa ,nJI}l MarHHT

HbiX H3MepeHHH: XOJIJIOBCKHH MarHHTOM eTp 

,nJI}l H3MepeHH}l nepeMeHHOr HMllYJibCHbiX 

MarHHTH~x noneH: B a.nreJaTope, xonn os

CKHH .nsyxKaHaJibHbiH MarHHTOMeTp ,nJI}l 

onpe,neJieHH}l BeJIH'IHHbl llOCTO}lHHbiX "BbiCO· 

KHX" MarHHTH~X llOJieH H HX rpa,nHeH TOB, 

H3rOTOBJieH H3MepHTeJibH~H MarHHTH~H 

CTeH,n. 

YcKopHTeJib 

MHOr038pSAH~X HOHOB 

)l;JI}l COJ,naHH}l YCKOpHTeJI}l MHOrO 3ap }l,n

H~X HOHOB, OCHOBaHHOrO Ha KOJIJieKTHB HOM 

MeTo,ne, Tpe6yroTC}l 3JieKTpOHH~e KOJibUa 

c 'IHCJIOM \.faCTHU N e - 10 
14 

npH M a JibiX 

pa3Mepax Ce\.feHHH /1-2 MM/ H 6oJib iiiOM 

pa.nnyce KOJibUa I R =4-5 eM/ . T a KHe 

napaMeTp~ Heo6xo.nHMbi ,nJI}l Toro, 'IT 06bi 

llOTepH HOHOB npH yCKOpeHHH 6biJIH He 3 Ha • 

'IHTeJibHbl H Macca KOJibUa He MeH}lJiaCb. 

.llJI}l HOHOB C OTHOIIIeHHeM 3ap}l,na K a T OM

HOMY HOMepy OKOJIO 1/20 MO>KHO, npH pe

aJibHbiX ycKopeHH}lX KOJibUa, llOJIY'IHTb 3 H ep· 

rnro 20 M:Je/HYKAOH Ha ,nJIHHe OKOJIO 1 M. 

qlfC;JO yCKOpHeMbiX HOHOB B HMllYJibCe MO" 

>KeT .nocrnra Tb seJIH'IHHbi N . - 10 11 . 
I 

3TH napaMeTpbl 6~JIH Bbi6paHbl Ha OC HOBe 

Hly'leHHH sonpocos ycroii'IHBOCTH 3Jie KT· 

pOHHO • HOHHOrO KOJibUa. )l;JIH no.nasiie HHH 

nnaCHOH pa.aHaUHOHHOH HeyCTOH'IHBOCTH 

npe~yCMOTpeHa cneuHaJibHa}l KOHCTPYK UH}l 

KaMepbi. TeopeTH'IeCKHe nccne.nosaHHH no

Ka3a.,l{. 'ITO OCHOBHbie Tpy,nHOCTH B $op MH· 

poBaHHII l\OJieU, CB}l3aHHbie C HX yCTO H\.fH· 

BOCTbffi. MOryT 6biTb npeo.noJieHbl. 3TO 

CTKMYJIHposano pa6oTy Ha.n coJ.naHHeM 3Jie

'f~HTOB YCKOpHTeJIH MHOrOJap}l.nH~X H OHOB. 

B naCTO}lWee speM}l BblllOJIHeHa Heo6xo .nH-

Ma}l npopa6oTKa scex yJJIOB ycKOPHTeJI}l, 

H Ha\.faTa Hana,nKa YCKOpHTeJI}l B UeJIOM. 

llpose,neHbl llOJIHbiH MeXaHH\.feCKHH H 

3JieKTpH'IeCKHH MOHTa>K H HaJia,nKa CHCTeM 

ycKopHTeJI}l CHJIYH)l;, JaKOH'IeH MOHTa>K 

HCTO'IHHKa 3JieKTpOHOB Ha OCHOBe XOJIO,nHOrO 

KaTo.na C ra30BOH $OKYCHpOBKOH H CHCTeM 

ero nHTaHH}l. B KOHUe anpeJI}l Ha s~xo.ne 

ycKopHTeJI}l nony'leH ycKopeHHbiH 3JieKTpOH

HbiH llY'IOK C TOKOM 6onee 600 a, ,nJIHTeJib" 

HOCTbffi HMllY JibCa OKOJIO 40 HCeKH \.faCTOT~H 
llOBTOpeHH}l 5 ZIJ. 

OcywecTBJieHa nposepKa .neilcTBH}l HM· 

nyJibCHOH CHCTeMbl YCKOpeHH}l 6e 3 Harpy3KH 

npH 40-KHJIOBOJibTHOM 3ap}l,nHOM Hallp}l>Ke· 

HHH, yseJIH\.feH,nHana30HperyJIHpOBKHB6no· 

Kax Ja.nep>KeK ueneH: JanycKa THpaTpOHOB 

Mo.nyJI}lTOpos, npose.neHISl pa6oTbi no n ,oBbi

IIIeHHffi CTa6HJibHOCTH HMllYJibCHOH CHCTeMbl 

H HaCTPOHKe $opMbl yCKOp}liOIUero HMnynLCa 

Hanp}l>KeHH}l, yseJIH'IeHHW aMnJIHTY.n~ ycKo

peHHOrO TOKa 3JieKTpOHOB. 

Mo.nepHH3HposaHa, H3rOTOBJieHa H oT

na>KeHa CHCTeMa CHHXpOHH3aUHH. Pa3pa6o· 

TaHa H HCllbiTaHa ,nsyxsapHaHTHa}l CHCTeMa 

HMllYJibCHOrO paJMarHH'IHBaHH}l HH,nyKTO· 

pos. CoJ.naH HOBbiH reHepa Top nnraHH}l He

TO'IHHKa 3JieKTpOHOB. 

llJI}l sso.na 3JieKTpOHHoro ny'IKa B a.nre-

3aTop CKOHCTpyHpOBaH sapHaHT HH$JieKTO· 

pa. llpo.non>KaroTC}l pac\.feTbi H Mo.nennposa

HHe ,npyrHX sapHaHTOB 3TOH CHCTeMbl. 

Ha cTeH.nosoH: ycTaHOBKe npose.neHbi He

CJie,noBaHH}l, CB}l3aHHbie C pa3pa60TKOH OT· 

.neJibHbiX YJJIOB ycKOPHTeJI}l: aBT03MHCCHOH· 

Horo HrOJib'laToro KaTo.na H reHepaTopa 

ycKopHromero Hanp}l>KeHH}l. libiJIH co6paHbi 

H JanyiUeHbl BbiCOKOBOJibTHbiH reHepaTOp 

HaHOCeKyH,nH~X HMllYJibCOB H 3JieKTpOHHa}l 

ny1111<a c xono,nHbiM KaTo.noM. PaJpa6oraHbi 

HH,nyKTOpbi Ha $eppHTOBbiX KOJibUaX H pa3 • 

JIH'IHbie BapHaHTbl 060CTp}lffiiUHX JIHHHH. 3TH 

Hccne.nosaHH}l npe.nnpHH}lTbi c uenbro noBbi· 



CHTL Ha,D;e)f(HOCTL pa60TLI YCKOpHTeJUI H y ae • 

nH'IHTh tiaCTOTY nOCLIJIOK. 

TeopeTHtieCKH paccMoTpeHLI npo6ne MLI 

C03,D;aHHJI HH~iJneKTOpa /,n;HHaMH'IeCKHH, CTa· 

TH'IeCKHH, HMnynLCHLIH, OTKphiTLIH, JaK pLI· 

TLIH HH~iJneKTOpLI/, aonpocLI BJaHMo.n;e H: cT· 

BHJI KOnLI~a H npHMOrO nyqKa B o6na CTH 

HH~iJneKTOpa C ytieTOM C06CTBeHHLIX non eH, 

.D;BH)f(eHHJI CHnLHOTO'IHOrO nytiKa B YCK OpH • 

Tene B npH6nH)f(eHHH K napaKCHanLHOH T eO· 

PHH H .n;p. 

,lJ;nH yCKOpHTenH MHOr03apH.D;HLIX H HOB 

pa3pa6oTaH BapHaHT MeTannHtieCKOH KaMe· 

phi, cTeHKH KOTopoH: .n;ocTaTO'IHO 6nH3 K H K 

JneKTpOHHOMY nyqKy. 3TO ,n;aeT B03MO)f(· 

HOCTL nonytiHTL ycTOH'IHBLie nnoTHLie 

JneKTpOHHLie KOnLI~a, B KOTOPLIX JliJiiJeKT HB· 

HaJJ HanpH)f(eHHOCTL nonH, .n;eHCTBYIO~ero Ha 

HOH, MO)f(eT .D;OCTHraTL ,D;eCJITKOB MHnnHOHOB 

aonLT Ha caHTHMeTp. ToKoHecy~He o6M OTKH, 

liJopMHpyiO~He MarHHTHOe none B 06'heMe Ka· 

MepLI, pa3Me~eHLI CHapy)f(H • JTO cy~e cT· 

BeHHO o6nerqaeT Ja,n;aqy C03,D;aHHJI CHCTe MLI 

nHTaHHJI, pa6oTaiO~eH C nOBLIWeHHOH q ac· 

TOTOH nocLIJIOK. ManLIH o6'heM KaMepLI H 

OTCYTCTBHe CHnLHO ra3JI~HX noaepXHOCTeH 

n03BOnJIIOT nony'IHTL 6onee BLICOKHH Ba· 

KYYM /oKono 5 • 10 - 9 mop/. 
PaccMoTpeHo HecKonLKO aapHaHTOB Ka· 

Mep, H HaH,n;eHO peweHHe .D;nJI apMHpOBaHHOH 

KaMepLI, B KOTopoH: y.n;anocL coaMeCTHTL 

npOTHBOpetiHBLie Tpe6oBaHHJI K TOn~HHe 

MaTepHana CTeHKH KaMepLI: .D;OCTaTO'IHaJI 

MeXaHH'IeCKaJI npO'IHOCTL npH cpaBHHTe n LHO 

HeBLICOKOM ypOBHe noTepL Ha CTeHKe, B LI· 

3BaHHLIX HMnynLCHLIM xapaKTepoM BHeWH e • 

ro nonH. B HaCTOH~ee apeMH JaKOHti e Ha 

CepHH H3MepeHHH Ha apMHpOBaHHOH KaMe pe, 

H KaMepa no.n;roToaneHa K npHeMy ny Ka. 

MarHHTHLie HJMepeHHJI nocTOJIHHoro n o nH 

/TO'IHOCTL H3MepeHHH ±0,1o/o/ noKaJa nH, 

'ITO CornacHe JKCnepHMeHTanLHLIX KpHBLIX 

c pactieTHLIMH He xy)f(e 0,5o/o. Ha6nro.n;anH cL 
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He3HatiHTenLHLie /±0,5o/o/ aJHMyTanbHhte 

HeO,D;HOpO.D;HOCTH MarHHTHOrO nonR, 'ITO 

o6ycnoaneHO HeCOBepweHCTBOM H3rOTOBJlC • 

HHJI MarHHT006pa3yiO~HX 06MOTOK. 

IIpe.n;no)f(eH aapHaHT KaMe phi co c<!Jepu • 

tieCKHMH CTeHKaMH H3 cnnaaa BOJlbliJpaMa 

H THTaHa HnH CTanH 6e3 apMHpOBaHHH nJJU<;· 

THKOM. IJpoBe,D;eHa cepHJI MarHHTHhlX H3" 

MepeHHH liJopMhl nonH B KaMe pax C pa3JJH'I • 

HOH TOn~HHOH CTeHOK H H3 pa3nH'IHhiX Ma • 

TepHanoB. Ha OCHOBe JTHX H3MepeHHH .D;Uifbl 

peKOMeH.n;aUHH 0 .D;nHTenLHOCTH BpCMCIIII 

KOMnpeCCHH KOnLUa B THTaHOBOH KUMCpC. 

KoHCTPYKTOpcKoe 6ropo oT.n;ena cnpoeKTH· 

poaano TOHKOCTeHHYIO CTanLHyiO KaMepy, 

CTeHKH KOTOpOH npHBapeHLI K KOnLUCBOMY 

6aH.n;a)f(y. Mo.n;enL KaMepLI HJroToaneua u 

MaCTepCKHX OT,D;ena H HCnLITaHa Ha BaKyyM 

5 ·1 0-6 mop. Ha JTOH KaMepe npoae.n;eHa 

cepHH JKcnepHMeHTOB no onpe.n;eneHHIO Ten· 

nOBLIX noTepL H OCna6niHHIO HMnynLCHOrO 

MarHHTHOrO nOnJI CTeHKaMH KaMCpLI. 

Co3,D;aHa CHCTeMa .D;nR OTKatiKH KaMep 

.n;o BLICOKoro aaKyyMa. C.n;enaH cTeH.n; .n;nH 

HCnLITaHHJI B pa6otieM pe)f(HMC KOMnJJCKCa 

ycTpoH:cTB HMnynLcHoro HCTOYHHKa HCHT· 

panLHoro raJa. 

Pa3pa6oTaH npoeKT nnaJMeHHOH nywKH 

.D;nJI KCCHOHa. Haqa TO KOHCTpyHpOBaHHe CH • 

CTeMLI ycTpOHCTB .n;nH pa3.n;eneHHJI HOHHOH 

H HeHTpanLHOH KOMnOHeHT nnaJMeHHOH nyw· 

KH. 

OT .n;enLHLie JneMeHTLI H yJnLI a.n;re JaTo· 

pa CO cliJepH'IeCKHMH CTeHKaMH B HaCTOJI~ee 
BpeMJI HaXO.D;JITCJI B CTa,D;HH Hana,D;KH. B Bhl" 

6paHHOM aapHaHTe a.n;reJaTopa npe.n;ycMaT· 

pHaaeTcH ycKopeHHe B "cna.n;aro~eM" Mar· 

HHTHOM none. IJpoae.n;eHLI pa60TLI no KOH • 

cTpyHpoaaHHIO caepxnpoao.n;H~Hx JneMeH· 

TOB .D;nJI C03,D;aHHJI Tpe6yeMOrO MarHHTHOrO 

nonJI. 

CMcTeMhi ycKopemui KOJibQesoro crycTKa 

,ll;nH ycKopeHHJI KonLueaoro crycTKa 

pa3pa6oTaHLI yCKOpJIIO~He CeKUHH H3 CBepx • 
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npOBO,IVImHx peJOHaTOPOB H HMnynhCHbiX 

nHHHii. CpaBHHTenLHLie ux xapaKTepucTHKH . 

,IJ;a,IJ;yT B03MO)f(HOCTb C,IJ;enaTb Bbi60p YCKO

pxromeii CHCTeMhl KOnneKTHBHOrO YCKOpH

Tenx Ha BbiCOKHe :meprHH. 

0 3aeepweHo u3zomoeAeHue o6opyoo
eaHuJI ceepxnpoeoOJIUieil ce Kf.IUU, cocToxmeii 

H3 'leThlpeX peJOHaTOpOB, H Ha'laT MOHTa)f( 

o6opy,D;OBaHHX B HCnhiTa TenbHOM naBHnbOHe . 

IIonHOCTLIO JaaepmeHa c6opKa aJOTHoii cu

CTeMbi, u npoae,IJ;eHa aJOTHax JanHBKa. 3a~ 

KaH'IHBaeTCX OTna,IJ;Ka HCTO'IHHKOB nHTaHHX 

caepxnpoao,IJ;xmux peJoHaTopoa H BhlCOKo

qacTOTHoro reHepaTopa . IIpo,D;On)f(aiOTCH 

pa6oTLI no uccne,IJ;oBaHHIO caepxnpoao.D:xmux 

noKphiTHH a MarHHTHOM none . Huo6uii-THTa

Hoaoe no~phlTHe HaHeceHo Ha ,IJ;Ba pa6oqux 

peJoHaTopa KonbUeTpoHa. 

Ilpoae,IJ;eHHLie pa60Tbi noJaonunH npn

CTynHTb K renueaoii JanuaKe KOn~>ueTpoHa . 

B HacToxmee apeMx renueaax JanHBKa Ja

aepmeHa, u KOn~>ueTpoH c,IJ;aH no,IJ; $HJH'Ie

CKHe HCCne,IJ;OBaHHX. 

B ,IJ;anbHeiimeM npe,IJ;nonaraeTcx ynpaa

nXTb Kon~>ueTpoHoM c noMom~>ro 3BM. B 

3TOM HanpaaneHHH B OT,IJ;ene Be,IJ;yTCH HH 

TeHCHBHble paJpa60TKH. 

0 BeAucb pa3pa6omKu cucmeMbl uMnyA b
CHbiX AuHuil. B HacToHmee apeMH HJBecT

HLI CnOC06hi $opMHpOBaHHH HaHOCeKyH,D;Hbi X 

HMnynLCOB HanpH)f(eHHH C nOMOmLIO nHHHH 

c pacnpe,IJ;eneHHbiMH napaMeTpaMH . Pacnpo

cTpaHeHHe 3THX MeTO,IJ;OB Ha pa,D;HanbHLie nH

HHH OTKpbiBaeT BOJMO)f(HOCTb COJ,IJ;aHHH yc

KOpHIOmHx CHCTeM, 3KOHOMH'IeCKH BhirO,IJ;

HbiX ,D;nH KonneKTHBHoro MeTo,IJ;a. Mccne,IJ;o

BaHHX noKaJanH, 'ITO B03HHKaromaH J,IJ;eCb 

npo6neMa KOMMYTHpyromux 3neMeHTOB MO

)f(eT 6LITb ycnemHo pemeHa, T .K. Tpe6yeMax 

,D;nH YCKOpHTenH ,IJ;nHTenbHOCTb HMnynbca 

Hanpx)f(eHHH MHOrO MeHbliie ,IJ;OnycKaeMOH 

THpaTpOHOM, 'ITO nOJBOnHeT yaenH'IHTb 

MOmHOCTb HMnynbCa. 

B HacToHmee ~eMH paccMoTpeHo He

CKOnbKO BapHaHTOB $opMHpyromux nHHHH , 

noJaonxromux yaenH'IHBaTL MrHoBeHHyro 

MOmHOCTb. 3TH nHHHH npomnH ceiiqac 

CTeH,IJ;OBbie HCnbiTaHHH, 'ITO ,IJ;ano B03MO)f(

HOCTb npHCTynHTb K HJrOTOBneHHIO YCKO

pHromeii ceKUHH Ha 3Heprnro 1 T3e. 

TeopeTHqecKHe HCCAeAOBaHH~ 

TeopeTH'IeCKH HJyqanucb $HJH'IeCKHe 

npoueccLI B KonneKTHBHOM MeTo,IJ;e ycKope

HHH - yCTOH'IHBOCTb KOnbUa, pa,IJ;HaUHOHHhle 

noTepu H .IJ:p., - paccMa Tpuaanucb aonpocLI, 

CBXJaHHbie CO CTpOHTenbCTBOM YCKOpHTenH 

TJI)f(enbiX HOHOB, BenHCb HCCne,IJ;OBaHHH ,IJ;O

nyCKOB Ha MarHHTHOe none H nOTepH 3Hep

rHH CryCTKaMH Ha HJnyqeHHe npHMeHHTenb

HO K YCKOpHTenro Ha BbiCOKHe 3HeprHH. 

IIpoao,IJ;HnHcb uccne,IJ;oaaHHH .D:BYX THnoa 

HaH6onee onaCHhlX HeyCTOH'IHBOCTeii Koneu: 

KOrepeHTHbiX HeCTa6HnbHOCTeH 3neKTpOH

HOrO KOnLUa H ,IJ;HnOnhHOH HeyCTOH'IHBOCTH 

/THna "3MeHKH"/, B03HHKaiOmeii B 3neKT

poH-HOHHbiX KOnbUaX. IlpH paCCMOTpeHHH 

KOrepeHTHbiX HeyCTOH'IHBOCTeH BbiHCHHnaCb 

cTa6unuJupyromaH ponb pacnono)f(eHHLIX 

BfinHJH KOnbUa MeTannH'IeCKH'X 3KpaHOB ,D;nH 

,IJ;nHHHOBOnHOBbiX BOJMymeHHH. B CBHJH C 

3THM Bbi,IJ;aHbl peKOMeH,IJ;aUHH no KOHCTpyu

pOBaHHIO KaMe phi a,IJ;re Ja TOpa ,D;nH YCKOpHTe

nH TH)f(enLIX HOHOB. AHanHJ paJBHTHH ,IJ;H

nonbHOH HeyCTOH'IHBOCTH B cna60M HenH

HeHHOM pe)f(HMe yKaJan Ha cymeCTBOBaHHe 

CTaUHOHapHbiX HenHHeHHbiX BOnH THna 

"3MeHKH", a TaK)f(e Ha ocymeCTBHMOCTb He

nHHeHHOH CTa6HnHJaUHH. 3TO CBH,IJ;eTenbCT

ByeT 0 BOJMO)f(HOCTH COJ,IJ;aHHH KOnneKTHB

HOrO ycKopuTenH c napaMeTpaMH, ne)f(amn

MH BHe o6nacTH nHHeHHOH yCTOH'IHBOCTH. 

IlpO,IJ;On)f(aiOTCH HCCne,IJ;OBaHHH 3$$eK

TOB, CBXJaHHbiX C HJny'leHHeM KOnLUa npH 

ycKopeHHH. B qacTHOCTH, paccMoTpeHo 

BnHXHHe HepaBHOMepHOH COCTaBnHromeii 

3neKTpOMarHHTHOro nonH HJny'leHHH Ha 

HOHHYIO KOMnOHeHTY KOnLUa, BhinOnHeH pac

'leT noneii, BOJfiy)f(,D.aeMbiX KOnhUOM B CHC

TeMe KOaKCHanbHbiX peJOHaTOpOB. 



3aKOH~eHo cmpoumeA&cmeo 
KOMnAeKca 30aHuil OmoeAa Ho
e&tx Memoooe ycKopeHUJl. 



......... 
YcKopumeA& mJlJtCe/l&IX uoHoe e cmeHooeoM Kopnyce OHMY. Ha CHUMKe: 
c/leea - ceKtiUU y c Kopume/lJl CHJIYH,a, cnpaea - apMupoeaHHQJl 
KaMepa aoze3amopa c o6MomKaMu nocmoJlHHozo moKa u eaKyyMHOii 
cucmeMoii. 



C6opKa u ucnblmaHUJl Y3Aoe KpuozeHHou BbtCoKot.tacmomHou ycKopu
meAbHOU ceKt~UU - KO/lbtlempoHa, - npeOHQ3Hat.te HHOU 0/IJl ompa6omKU 
cucmeM ycKopumeAJl Ha ebtcoKue 3Hepzuu. Ycneum o npoeeoeHa zeAue
eaJl 3aAueKa KOAbtlempoHa. B onbtmax ucnoAb3yemcJl MHozot~eAeeou 
zeAueebtu oJKuJKumeAb - perjjpuxepamop, co36aHHbtil e OHJIH. 

~ 
BapuaHm KaMepbl aoze3amopa U3 He
pxaee10UJeU cmaAu OAJl ycKopumeAJl mR
JKeAbtX UOH08. 

KoAbt~empoH co36aemcR coeMecmHbiMU 
ycuAuJlMU OmoeAa HOebtX Memoooe yc- ~ 
KopeHuR, KpuozeHHozo omoeAa Jia6o
pamopuu ebtcoKux :JHepzuu u t~eHm
paAbHbtX :JKcnepuMeHmaAbHbtx Macmep
cKux. 
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llpH yqeTe TOI<OBOH 3I<paHHpOBI<H I<O,TlbUa 

B I<aMepe BbHICHHnOCb, 'ITO )lml CyU(eCTByiO -_ 

mero pe)I(HMa C)l(aTHJI I<Onbua a yci<opHTen e 

TJI)I(enbiX HOHOB HeOOXO)lHMO Y'IHTbiBa Tb He 

nonHble TOI<OBbie OTpa)l(eHHJI npH <i>opMHpO

BaHHH n -Tpaei<TOPHH. AuanH3HpoaanH Cb 

3~ei<Tbl 3I<paHHpOBaHHJI MarHHTHOrO non JI 

MeTannH'Ieci<oii I<aMepoii ap;reJaTopa /TOI<H 

<l>yi<o, "no.nca.ni<a" nonJI H T . .n./. 

Tipoae.neHbl pacqeTbi npoxo)l(.neHHJI o.n

uoqacTH'IHbiX H I<OrepeHTHbiX pe30HaHC OB 

3a cqeT HeH.neanbHOCTH aueuiHe ro non JI , 

ClonyqeHbi aenH'IHHbi .nonyci<oB ua MarHHT 

HOe none .IlJlJI YCI<OpHTenJI Ha BbiCOI<He 

3HeprHH. 

PaccMoTpeHbl B03MO)I(Hble eapHaHThl 

I<onnei<THBHoro yci<opHTen.H: c aJHMyTanb 

HbiM Mar!fHTHbiM noneM, CO C)l(aTHeM I<Onb -

~ 

ua a HanpaeneHHH .IlBH)I(eHHJI B JaMe.nneu

uoii 3nei<TpOMarHHTHOH BOnHe, CO C:>KaTHeM 
Ja C'leT HOHOB. 

B peJynbTaTe TeopeTH'Ieci<Hx Hccne
.noaaHHH noi<aJaHo, 'ITO -B paooqeii o6nacTH 

napaMeTpOB 3nei<TpOHHO-HOHHOe I<OnbUO 

ycTOH'IHBo; nonyqeuhl oueHI<H TO'IHOCTeii 

no.n.nep)l(aHHJI Hanp.H)I(eHHOCTH nonJI B CHCTe

Me peJoHaTopoa; oueueHbi aenH'IHHbi .no

nyci<oB ua MarHHTHoe none H noTepH 3Hep

rJIH cryCTI<aMH Ha HJny'leHHe /npHMeHH

TenbHO I< YCI<OpHTeniO Ha BbiCOI<He 3HeprHH/; 

paccMoTpeHbi cnoco6bi I<oMnpeccHH 3nei<T

pouuoro I<Onbua B aonuoeo.ne H Ja C'JeT 

HOHOB; .naHhl pei<OMeH)laUHH no BhlOOpy n
Tpaei<TOpHH H Hei<OTOpbiX napaMeTpOB a.nre
JaTopa. 



PyKoBo~s~He 
H KOHCYRbTaTHBH~e 
op~aHbi_ 

Me)l(~yHapo~Hbie 
CBH3H 
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~e.HT8JibHOCTb 
PYKOBO,IJ;.HIUHX 
H KOHCYJibTaTHBHwx 
opraHOB 

: 

4-7 .JIH8ap.JI 1972 zooa cocmO.JIAQCbXXXI 
ceccu.JI Yt.teHozo coeema06be~HHeHHoro HH
CTHTyra H~epHbiX HCCJie~OBaHHH . CoBeT 
3acnyrnan orqerw o BhlnonHeHHH perneHHH 
XXIX H XXXcaoHxceccHHoHayqHo-Hccne
~oBaTenhcKoil: ~eHTeJibHOCTH Jia6opaTOpHH 
B 1971 ro~y, 0 perneHHHX yqeHhJX COBeTOB 
no TeopeTHqecKOH cPH3HKe H no cPH3HKe 
BbiCOKHX H HH3KHX 3HeprHH, a TaK)I(e YTBep
~HJI npo6neMHo-reMaTHqecKHe nnaHbi Hayq
Ho-Hccne~oaareJihCKHX pa6oT na6oparopHil: 
Ha 1972 ro~. 

Ha ce ccHH 6biJI o6cy)l(~eH ~oKna~ o B03-
MO)I(HOCTHX nonyqeHHH nyqKOB TH)I(eJibJX HO
HOB C nOMO~biO MeTO~a KOJIJieKTHBHOrO 
yCKOpeHHH. 

PaccMorpeH xo~ BhiDOJIHeHHH Hccne~o
aa TeJibCKOH nporpaMMbi Ha yCKOpHTeJie 
76 F38 B Cepnyxoae. 3HaqHrenhHhiM ~OCTH
)I(eHHeM npH3HaH nycK ~BYXMeTpOBOH 

)I(H~KOBO~OpO~HOH KaMepbi "JliO~MHJia" . 

CeccHH o~o6pHna ~oKna~ o Me)l(~yHa

po~HOM corpy~HHqecrae H CBH3HX OIUilf 
B 1971 ro~y H nnaHhl TaKoro corpy~HH
qecraa Ha 1972 ro~. 

CocTOHJIHCh Bbr6ophi Ha 
3aMeCTHTeJieH ~HpeKTOpOB 

06be~HHeHHOrO HHCTHTyTa. 

~OJI)I(HOCTH 

na6oparopHH 

KoMumem IloAHOMOt.tHbiX Ilpeocmaeume
Aeii Ha COBe~aHHH 13-14 HHBapH 1972 ro~a 
0~06pHJI ~eHTeJibHOCTb HHCTHTyTa no Bbi
nOJIHeHHIO HayqHO-HCCJie~OBaTeJibCKOH npo

.rpaMMbi 1971 ro~a. perneHHH YqeHoro co
BeTa no HayqHbiM HCCJie~OBaHHHM B na6o
paTOpHHX HHCTHTyTa H no COBMeCTHbiM pa-
6oTaM Olf.Hlf c cPH3HqecKHMH ueHrpaMH 
crpaH-yqacrHHU , perneHHH XXXI ceccHH 
YqeHoro coaera no Me)l(~yHapo~HOMY co
Tpy~HHqecray Olf.Hlf, nnaHbr corpy~HHqecr
aa C Jia6opaTOpHHMH H HHCTHTyTaMH CTpaH
yqaCTHHU Ha 1972 ro~ H nporpaMMY npo
ae~eHHH HayqHbiX COBe~aHHH. 

Kllll yraep~HJI nnaH HayqHhiX Hccne~o
aaHHH Ha 1972 ro~ H onpe~eJIHJI rnaBHhle 
3a~aqH HHCTHTyTa Ha 3TO BpeMH . 

.. 



KoMHTeT ITorrHOMO'IHLIX ITpe~cTaBHTe

JieH YTBep~HJI OT'IeT 06 HCnOJIHeHHH 6w~

)f(eTa HHCTHTyTa 3a 1970 ro~, 3acrrymarr 

OT'IeT ~HpeK~HH 06 O)f(H~aeMOM HCnOJIHeHHH 

6ID~)f(eTa 3a 1971 ro~, yTaep~HJI 6ID~)f(eT, 

IIITa THYID 'IHCJieHHOCTb H nJiaH KanHTaJILHO

ro CTpOHTeJibCTBa Ha 1972 ro~. 

XXXII ceccuJl YtteHozo coeema 
/30 MaH - 1 HIDHH/ paCCMOTperra npoeKTLI 

npo6rreMHo-TeMaTH'IeCKHX nrraHOB rra6opa

TOPHH Ha 1973 ro~ H perneHHH yqeHLIX co

BeToB no TeopeTH'IeCKOH ~H3HKe H ~H3HKe 
BbiCOKHX H HH3KHX 3HeprHH. 

CeccHH npH3Harra ~errecoo6pa3HLIMH 

MeponpHHTHH, npOBO~HMbie ~HpeK~HeH HH

CTHTyTa no COBeprneHCTBOBaHHID CHCTeMbl 

TeMaTH'IeCKoro nrraHHpoaaHHH B OMJUL 

O~o6peHo npe~JIO)f(eHHe ~HpeK~HH o6 

o6pa30BaHHH ~OH~a npeMHpOBaHHH 3a C'leT 

06~HX aCCHrHOBaHHH no 6ID~)f(eTy HHCTHTY

Ta ~JIH CTHMYJIHpOBaHHH HCCJie~OBaHHH no 

HOBOH TeXHHKe ~H3H'IecKoro 3KcnepHMeHTa. 

CoseT npe~JIO)f(HJI ~HpeK~HH HHCTHTyTa 

BKJIID'Ia Tb B nporpaMMLI MaHCKHX ce CCHH 

YtieHoro coaeTa o63 opHLie ~oKrra~LI o6 oc

HOBHbiX HaytiHO- TeXHHtie CKHX HanpaBJieHHHX 

B 06JiaCTH ~H3HKH 3JieMeHTapHLIX tiaCTH~ 

H B 06JiaCTH ~H3HKH H~pa. 

YTaep)f(~eHLI "ITorro)f(eHHe o cne~HarrH-

3HpoaaHHLIX KOMHTeTax OMRM" H "ITorro

)f(eHHe o ceK~HHX YtieHoro coaeTa OMRM". 

O~o6peHLI peKoMeH~a~HH coae~aHHH 

npe~cTaBHTerreif cTpaH-ytiaCTHH~ o coaep

rneHCTBOBaHHH opraHH3a~HOHHOH CTpyKTypbl 

ceK~HH YtieHoro coaeTa OMRM H cne~Ha

JIH3HpOBaHHLIX KOMHTeTOB. llpH 3TOM CO

xpaHHIDTCH cy~e CTBYID~He ceK~HH YtieHoro 

COBeTa no TeopeTHtieCKOH ~H3HKe, ~H3HKe 

BLICOKHX 3HeprHH H ~H3HKe HH3KHX 3Hep

rHH, a TaK)f(e TPH cne~HaJIH3HpoaaHHLIX Ko

MHTeTa: KaMepHLIH, <l>oT03MYJILCHOHHLIH, 

KoMHTeT no 3JieKTPOHHLIM 3KcnepHMeHTaM. 

YtieHbiH COBeT npe~JIO)f(HJI ~HpeK~HH HHCTH

TyTa paccMOTpeTL aonpoc o npeo6pa3o

BaHHH KoMHTeTa no H~epHoH ~H3HKe B ~Ba 
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KOM HTeTa: KOMHTeT no MHOr03apH~HLIM 

HOH aM H KOMHTeT no CneKTpOCKOnHH. 

CeccHH YtieHoro coaeTa paccMoTperra 

npo eKTLI nrraHoB coTpy~HHtieCTBa rra6opaTo

pHii OMRM c HaytiHO- Hccrre~oaa TeJILCKHMH 

OpraHH3a~HHMH CTpaH-ytiaCTHH~, a TaK)f(e 

nrra H npOBe~eHHH Hay'IHLIX COBe~aHHH 

OMRI'f Ha 1973 ro~ H BHe crra npe~JIO)f(eHHe 

0 ~aJILHeHrneM pa3BHTHH HaytiHOrO COTpy~

HHtieCTBa B 06JiaCTH ~H3HKH BLICOKHX 3Hep

rHH C HHCTHTyTaMH <I>HHJIHH~HH. 

YtiaCTHHKH ceccHH 3acrryrnarrH HH~op

Ma~HID aKa~eMHKa K.JlaHHyca, KaH~H~aTa 

~H 3HKO-MaTeMaTHtieCKHX HayK lll.)l;eMe, 

~OKTOpa ~H3HKO-MaTeMaTH'IeCKHX HayK 

H. K poo H aKa~eMHKa A.KOHH o ~eHTerrL

HOCTH M<I>B3 r AH, MRM H U:M<I>M BAH, 

~H3HtieCKHX rra6opaTOpHH YHHBepCHTeTOB 

BHP, OTMeTHB nrro~OTBOPHOCTL HaytiHLIX 

CBH 3eif OMRM c yKa3aHHLIMH ~eHTpaMH. 

YtteH&Ii1 coeem no (/JU3UKe e&ICOKUX 
:mepzui1 a 1972 ro~y 3ace~arr ~Ba)f(~LI. 

Ha XIV ceccHH/25-28anperrH/paccMaT

PHB arrHcL TeMaTHtieCKHe nrraHLI JIB3, 

JIRIT, JIBTA H OHMY Ha 1973ro~.06cy)f(

JJ;aJIHCL aonpoCLI coTpy~HHtiecTBa c M<I>B3 

H XO~ 3KCnepHMeHTOB Ha cepnyXOBCKOM 

ycK opHTerre. C~erraHLI ~oKrra~LI: 

0 nrraHe MO~epHH3a~H.Ji H HCnOJib-

30B aHHH CHHXpo~a30TpOHa; 

- o nrraHe pa6oT Ha ny3 LIPLKOBLIX Ka

Mep ax JIB3; 

- o nrraHax pa6oT Ha 3JieKTpOHHLIX yeT a

HOB KaX H 0 C03~aHHH HOBLIX YCTaHOBOK; 

- 0 COBpeMeHHOM COCTOHHHH TeOpHH 

KOJIJieKTHBHOrO MeTO~a YCKOpeHHH, 0 KOJI

Jie K THBHOM yCKOpHTeJie Ha CBepXBbiCOKHe 

3He prHH, 0 KOJIJieKTHBHOM YCKOpHTeJie MHO

ro 3apH~HbiX HOHOB; 

- 06 OCHOBHLIX HanpaBJieHHHX nrraHa 

Hay tiHLIX Hccrre~oaaHHH JIRIT H JIBT A. 

B nporpaMMY 3ace~aHHH 6LIJIH BKJIIDtie

Hbl PH~ HaytiHbiX C006~eHHH H OTtieTLI 0 

pa6 oTe KOMHTeToB. M36paH HOBLIH cocTaa 

pa6 0tiHX OpraHOB KOMHTeTOB. 
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Ha XV ceccHH /21-24 Ho.s:6p.s:/ qneHhi 
YqeHoro coaeTa 03HaKOMHJIHCh c xo~o.M 

BhlllOJIHeHHH. OCHOBHhiX pa60T TeMa THqe
cKoro nnaHa B OHMY, JIB3, JIJITI H JIBTA. 
06cy)l(~anc.s: nnaH Me)l(~yHapo~Horo coTpy~
HHqecTBa OH.HH Ha 1973 ro~, c~enaHhi c o-
06~eHHH 0 pa6oTe KOMHTeTOB, 0 COBMe CT
HOH ~e.s:TeJihHOCTH OHJIH H HIPB3 /Cepn y
xoa/. 

Ceccu.s: o~o6puna ~OKJia~hl o nepcneK
THBax pa3BHTHH KaMepHOH H 3JieKTpOHHOH 
MeTo~HKH B OHJIH H CTpaHax-yqacTHHua x, 
0 nepcneKTHBaX H B03MO)I(HOCTHX HCCJie~O
BaHHH B 06JiaCTH dJH3HKH 3JieMeHTapHhiX 
qaCTHU. 

KoMumem&z, 3ace~aHHH KOTOphiX npox o
~HJIH 18-20 anpen.s: H 14-16 Ho.s:6p.s:, pac
CMaTpH:aaJIH BOnpOChl, CBH3aHHbie C OpraHH-
3aUHeH coTpy~HuqecTaa OHJIH H cTpaH
y.~acTHHU B 06JiaCTH KaMepHOH, dJoTO-
3MYJihCHOHHOH H 3JieKTpOHHOH MeTO~HK. 

<J>om03MYAbCUOHHblU KOMUmem 3aHHMaJI
CH BOnpoCaMH HayqHoro COTpy~HHqeCTBa 

Ha 6a3e o6pa60TKH dJoT03MYJihCHOHHOrO Ma
TepHaJia, o6nyqeHHoro Ha CHHxpodJa3oTpoHe 
OHJIH H cepnyxoBCKOM ycKopHTene. 

KaMepH&zu KoMumem paccMoTpen npe~
JIO)I(eHHH no nporpaMMe dJH3HqecKHX HCCJie
~OBaHHH Ha ~BYXMeTpOBOH BO~OpO~HOH Ka
Mepe "JIIO~MHJia", ycTaHOBHJI oqepe~HOCTh 
npoae~eHHH KaMepHhiX 3KcnepHMeHTOB. Pe
IIIaJIHCh BOnpOChl opraHH3aUHH 3KCnJiyaTa
UHH KOMnJieKCa "JliO~MHJia", C03~aHHH HOBO
ro KOpnyca C OMera-CHJihdJOHOM ~JIH 3TOH 
KaMephi cunaMH HT3cP H Jia6opaTopHH Bhi
coKHX 3HeprHH OH.HH. IihiJIH o6cy~eHhi 
npo6neMhi coTpy~HuqecTBa B pa6oTax Ha 

~BYXMeTpOBOH nponaHOBOH ny3hlphKOBOH 
KaMepe /16 na6opaTopuH:/. KoMHTeT pac
CMOTpen TaK)I(e BOnpOChl Bhi~eJieHHH ape
MeHH 3BM ~JIH KaMepHhiX pa6oT, aBTOMa
TH3aUHH o6pa60TKH KaMepHbiX CHHMKOB, 
nporpaMMY HayqHhiX uccne~oaaHHH Ha MHC 
OHJIH. KoMHTeT no~~ep)l(aJI npe~JIO)I(eHHe 
dJH 3HKOB cPHHJIHH~HH 06 HX yqacTHH B 06pa-

6oTKe CHHMKOB c "JIIO~MHJihi". Ha 1973 ro~ 
B KaqecTBe HCCJie~OBaHHH nepBOCTeneH
HOH Ba)I(HOCTH OTMeqeHhi pa6oThi Ha yeT a
HOBKax "JliO~MHJia" H MHC l1HCTHTyTa dJu-
3HKH BhiCOKHX 3HeprHH. 

3AeKmpOHHblU KOMUmem npH3HaJI nepao
oqepe~HhiMH 3a~aqaMH a 1972 ro~y co3~a
HHe 3KCnepHMeHTaJibHhiX ycTaHOBOK "Ca
TypH" H MHC. KoMHTeT no~qepKHyn Heo6-
XO~HMOCTh ueneBOrO Bhi~eJieHHH BpeMeHH 
3BM ~JIH o6pa60TKH pe3yJihTaTOB 3JieKT
pOHHhiX 3KCnepHMeHTOB, peKOMeH~OBaJI ~H
peKUHH OHJIH cnoco6cTaoaa Th cKopeH:rneMy 
BOCCTaHOBJieHHIO 6ecdJHJihMOBOrOHCKpOBOro 
cne~TPOMeTpa B l1cPB3 ~JIH HCCJie~OBaHHH 
c K -Me3oHaMH, o~o6pun npoeKT co3~aHHH 
cneKTpoMeTpa APEC H npoeKT KpHcTann
~udJpaKuuoi'moro raMMa- cneKTpoMeTpa 
/K,IJ;rc;. 

Ha 3ace~aHHHx 14-16 Ho.s:6p.s: 6hiJIH 
3acnyrnaHhi oTqeThi na6opaTopuH: OHJIH o 
npOBO~HMhiX 3JieKTpOHHhiX 3KCnepHMeHTaX. 
Tie.paooqepe~HhiMH 3a~aqaMH a 1973 ro~y 
npH3HaHhi pa6oThi no npoeKTY PHCK, 3a
nycK ycTaHOBOK "cPoToH" H CKM-200. Ko
MHTeT o6paTHJICH K ~HpeKUHH OHJIH c 
npOCh60H yaeJIHqHTh dJHHaHCHpOBaHHe npo
eKTOB 3JieKTpOHHhiX 3KCnepHMeHTOB, Bbl
nOJIHHeMhiX Ha ycKopHTen.s:x OHJIH, pac
CMOTpeTh BOnpOChl OCHaiUeHHH 3BM 

IloAHOMOt.tH&zu Ilpeocma8 u meA& Co8emc~eozo Co103a 8 OH.JIH A.M.Ilem
poc&JIH'L/ nocemuA OmoeA H08blX Memooo6 yc~eopeHUJI u 03HQKOMUACJI ~ 
c npo800UMblMU 30ec& u c cAe008QHUJIMU. Ha CHUMKe: A.M.Ilempoc&JIH'L/ , 
8 3-KcnepuMeHmaA&HOM na8UAbOHe OHMY, ezo conpo80JICOa10m oupe~emop 
HHcmumyma H.H.EozoA106 o6, yt.teH&zu ce~epemap& IO.A.Il(ep6aKo6, noJic
HeHuJI oaem HQ"'QAbHUK omoeAa B.II. CapaHt{.€8. 
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bO/IbUJa.R tftom06blCmQ61W, ompaJKQ10lJIQ.R Oe.Rme/lbHOCmb 06oeOUHeHHOZO 
UHcmumyma 6 1972 zooy, 6b!/IQ npooeMOHCmpupoeaHa y'laCmHUKQM XXXIII 
ceccuu Y'leHozo coeema u ceccu u KoMumema IloAHOMO'lHblX Ilpeoc:maeu
meAeii. 



• 

J(y6Hy nocemuA IlpeoceoameAb roc
KoMumema no HayKe, mexHuttecKoMy 
npozpeccy u 6blcweMy o6pa3o6aHwo 
HapooHoii Pecny6AuKu EoAzapuu 
H.Ilana306. OH 03HQI<OMUACJI c oeJI
meAbHOCTilb~ 06oeOUHeHH020 UHCmu
myma, nocemuA ezo Aa6opamopuu. Ha 
CHUMI<e: 6Cmpetta H.Ilana306Q c ou
pel<t~Ueii OH.JIH. 

MuHucmp HQYI<U u meXHUI<U repMaH
CI<OU J(eMoKpamuttecKoii Pecny6AuKu 
F.Jlpaii U 3QMecmumeAb MUHUCmpa 
K.mmy6eHpayx 60 6peMJI npue3oa ~ 
6 J(y6Hy OCMOmpeAU cmpoumeAbCTi160 
I<OMnAei<CQ HEP-2. Ha CHUMI<e: ou-
pe Kmop Jla6opamopuu HeiimpoHHOii rfiu-
3UKU H.M.cJ>paHK, K .mmy6eHpayx, 
T.Jlpaii, 3QMecmumeAb oupeKmopa 
JIHC/> K.XeHHU2. 

OH.JIH nocemuA nocoA "CfexocAo6aw 
Koii Cot~uaAucmuttecKoii Pecny6AUKU 
.Jl.Ta6eAKa / Ha CHUMKe - cnpa6a/ . 
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06oeouHeHHblU u11cm u mym u H11cmumym :nccnepuMeHmaAbHOU ¢u3UKU T:JCCP 
npoeeAu e ll/mp6cKe - liAeco II MeJICoyHapoc'>Hblu cuMn03UYM no ¢u3uKe 
ebzcoKux 311epzuu u :JAeMeHmapHbiX t.tacmut~. 



.......... 
Yt~eH&Je 06oeOuHeHHozo uHcmumyma npuHJI/IU yt~acmue 6 Co6e1JiaHuu no 
npo6AeMaM ycKopeHUJI 3apRJICeHHblX t~acmu!J, opzaHU306QHHOM 6 MocK6e 
AKaOeMueu HayK CCCP. 

06cyJICOeHWO c oupeK~JUeU OH.JIH 60-
npoco6 MeJICOyHapoOH020 HQY'lH020 

~ 
compyOHUt~ecm6a 6&1/1 noc6JIUieH 6u-
3um 6 ,l(y6Hy oupeKmopa HHcmumyma 
,Pu3UKU TypuHcKozo yHuaepcumema 
6U~Je- npe3uOeHma Hma/lbJIHCKozo ,Pu-
3Ut~ecKozo o6111ecm6a npo(Jeccopa 
C.KocmaHbO/IU I Ha CHUMKe - cnpa-
6a/. 

H36ecmH&Ju aMepuKaHcKuu yt~eHblU 

~ 
npo,Peccop r. Cu6opz nocemu/1 Jla6o
pamopwo ROepHblX peaK~JUU. /3mo 
yJICe He nepa&Ju ezo npue30 a,l(y6Hy/. 
Ha CHUMKe: T.Cu6op2 6eceoyem C 
oupeKmopoM JI.JlPa F.HJI>/Iepo6blM 
u compyOHUKOM Aa6opamopuu 
IO.a.ozaHecRHoM. 



TeHepa/II>HbiU oupeKmop MATAT3 ~ 
3. 3KAYHO e OmoeAe Hoeblx Memoooe , 
yc~eopeHUJI OH.JIH. 

B ,4y6He noonucaH IlpomoK0/1 o ne
pezoeopax omHocume/lbHO Hay~Ho

mexHu~ecKozo compyoHu~ecmea MeJIC
oy OH.JIH u Ha!IUOHQ/IbHbiM UHCmumy
moM rflU3UKU JIOpa U 3/leMeHmapHbiX 
~acmu11 cJ>paHIIUU. Ha CHUMKe C/leea 
Hanpaeo: eu11e-oupe~emop OH.JIH 
A.Muxy/1, oupeKmop Ha11UOHQ/IbH020 
uHcmumyma )/(. TeiiJIK, compyoHUK 
OH.JIH E.M.KoAecoe, oupe~emop 
OH.JIH H.H.Eozo/1106oe, eu11e- oupeK
mop OH.JIH H. CooHOM. 

~ 

-... 
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E3CM·6 H CDC ·6200 BHeiiiHHM o6opy,IJ,o · 

BaHHeM H O,IJ,06pHJI BKJilO'ieHHe B nJiaHbi p a · 

60T Jia6opaTOpHH HCCJie,IJ,OBaHHR no pa3BH ~ 
THIO MeTO,IJ,HKH 6ecdJHJibMOBOrO TeJieBH3 H · 

OHHOrO CbeMa HHdJOpMaUHH C HCKpOBhlX H 

CTpHMepHbiX KaMep. 

B metteHue 1972 zooa cocmoJlAUCb XIV 
/16·19 MaR/ H XV /21·24 HOR6pR/ CeCCH H 

Y'ieHoro coaeTa no d>H3HKe HH3KHX 3He p · 

rH:H OH..siH. Ha 3aCe,IJ,aHHRX CoBeTa o6cy)f( · 

,IJ,aJIHCb OT'ieTbi 0 pa60Te KOMHTeTOB n o 

R,IJ,epHOH dJH3HKe H HeHTpOHHOH dJH3HKe. 

Ha XIV ceccHH 6bma ,IJ,eTaJibHO pa c • 

CMOTpeHa Hay'iHaR TeMaTHKa 0T,IJ,eJia R,IJ,e p · 

HOH cneKTpocKonHH H pa,IJ,HOXHMHH JI..siii , 

3aCJiyiiiaHbl C006IUeHHR 0 XO,IJ,e BbiiTOJIHeHH R 

TeMaTH'ieCKHX nJiaHOB ,II,pyrHX Jia6opaTOpH H 

OH..siH 1.1 o6cy)f(,IJ,eHbi npoeKTbi TeMa TH'ie • 

CKHX nJiaHOB Jia6opaTOpHH B o6JiaCTH dJH3HK H 

HH3KHX 3HeprHH Ha 1973 rO,IJ,. 

Ha ceccHH 6hlJIO c,IJ,eJiaHo coo6meHH e 

0 pe3yJibTaTaX HCCJie,IJ,OBaHHH no CTpyKTyp e 

R,IJ,pa C nOMOIUbiO 'iaCTHU BbiCOKHX 3HeprH H 

Ha CHHXPOUHKJIOTpOHe Jia6opaTOpHH H,IJ,ep· 

HbiX npo6neM, a TaK)f(e o6 3KcnepHMeHTaJib • 

HhlX HCCJie,IJ,OBaHHHX no R,IJ,epHOH dJH3HK e 

B <l>H3HKO·TexHH'ieCKOM HHCTHTyTe A H 

YCCP. 

Ha XV ceccHH Y'ieHoro coaeTa ,IJ,e • 

TaJibHO paCCMOTpeHa Hay'iHaH TeMaTHK a 

JIH<l> H XO,IJ, BbiiTOJIHeHHH 3TOH Jia6opaTO,PHe H 

TeMaTH'iecKoro nnaHa. 

Y'ieHoMy coaeTy 6bma npe,IJ,cTaBJieHa 

HHdJOpMaUHH 0 nporpaMMe pa60T Ha TaH • 

,IJ,eM·reHepaTopax B r,n;P H CPP. 

Ha 3aCe,IJ,aHHHX COBeTOB COCTOHJICH OT· 

'ieT ,II,HpeKUHH Jla6opaTOpHH HeHTpOHHOH dJH· 

3HKH o cocTOHHHH pa6oT no HEPy-2 H 

HEPy-30, 6bmo 3acnyiiiaHo TaK)f(e co()6me· 

HHe ,IJ,HpeKUHH Jla6opaTOpHH H,IJ,epHbiX peaK · 

UHH o pa6oTax no CHHTe3y caepxTH)f(eJihlX 

3JieMeHTOB Ha ny'iKe HOHOB KCeHOHa. 

KoMumem no 
ro,IJ,y co6HpancH 

oepHOU ¢U3UKe B 1972 

,IJ,Ba)f(,IJ,hl. B nporpaMM e 

0' 

3aCe,IJ,aHHH 6biJIH OTtieTbl pa60'iHX OpraHOB 

KOMHTeTa 0 BbiiTOJIHeHHH peiiieHHH. 

06cy)f(,IJ,aJIHCb pe3yJibTaTbl 3KCnepHMeH· 

TOB Ha ny'iKaX HOHOB KCeHOHa H B03MO)f(· 

HOCTH C03,IJ,aHHH YCKOpHTeJieH HOHOB )1,0 

JHeprHH 1 F3e, a TaK)f(e npe,IJ,JIO)f(eHHH o 

HOBbiX pa6oTaX no nporpaMMe ..siCHAIIII 

H ,II,p. 

KoMumem no HeumpoHHou ¢u3uKe TO)f(e 

npOBeJI ,IJ,Ba 3aCe,IJ,aHHH, Ha KOTOpbiX 6biJIH 

06Cy)f(,IJ,eHbl npoeKTbl TeMaTH'ieCKHX nJiaHOB 

H nJiaHOB Me)f(,IJ,yHapO,II,HOrO COTpy,IJ,HH'ieCT· 

aa JIH<l> Ha 1975 ro,IJ,, c,IJ,eJiaHo coo6meHHe 

o xo,IJ,e pa6oT no coopy)f(eHHIO HEPa-2, 

o6cy)f(,IJ,eHbi npe,IJ,JIO)f(eHHH no HOBbiM 3Kcne • 

pHMeHTaM. 

3aceoaHue f/>uHaHcoeozo KoMumema co· 

CTOHJIOCb 14·15 HOH6pH. KOMHTeT paCCMOT· 

peJI CJie,IJ,yiOIUHe BOnpOCbi: HTOrH pa60Tbi 

KoHTpOJibHOH KOMHCCHH OT 19 MaH 1972 ro • 

,IJ,a, OT'ieT ,II,HpeKUHH HHCTHTyTa <l>HHaHCO· 

BOMY KOMHTeTy 0 BbiiTOJIHeHHH yKa3aHHH 

KoHTpOJibHOH KOMHCCHH; ,IJ,OKJia,IJ, ,IJ,HpeKUHH 

06 O)f(H,IJ,aeMOM HCnOJIHeHHH 610,IJ,)f(eTa 3a 

1972 ro,IJ,, o npoeKTax 610,IJ,)f(eTa, IIITaTHOH 

'iHCJieHHOCTH H nJiaHa KanHTaJibHOrO CTpO· 

HTeJibCTBa Ha 1973 ro,IJ,; 0 COBepiiieHCTBO· 

BaHHH nJiaHHpOBaHHH 3aTpaT Ha Hay'iHO· 

HCCJie,IJ,OBaTeJibCKHe pa60Tbl no TeMaM H 

,IJ,pyrHe. 

Ilo BCeM 3THM BOnpocaM <l>HHaHCOBhlH 

Ko~mTeT npe,IJ,cTaBHJI peKoMeH,IJ,aUHH KoMH· 

TeTy IlOJIHOMO'iHbiX Ilpe,IJ,CTaBHTeJieH. 

llpeMHH Ol1Hl1 
3a 1971 ro,Q 

Ha coHcKaHHe npeMHH 06be,IJ,HHeHHoro 

HHCTHTyTa H,IJ,epHbiX HCCJie,IJ,OBaHHH 3a 1971 

ro,IJ, 6biJIH Bbi,IJ,BHHYTbl JIY'iiiiHe Hay'iHO • HC • 

CJie,IJ,OBaTeJibCKHe H Hay'iHO·MeTO,IJ,H'ieCKHe 

pa6oTbi, BbiiTOJIHeHHbie coTpy,IJ,HHKaMH HH· 

CTHTyTa. 



PeweuueM Yqeuoro coaeTa OH.HH OT 
1 HIOHH 1972 ro,IJ;a npucy:>K,I~;eHLI cne,IJ;yiOI.QHe 
npeMHH: 

no HayqHO-KCCJie~OBaTeJibCKRM 

pa6oTaM 
1Iep6a.11 npeMu.R: 
"H3y'leHHe B3aHMO,IJ;eHCTBHH OTpHn;a

renLHO 3ap11)1(eHHLIX Me30HOB C BeiiJ;eCTBOM 
H pa3pa60TKa MeTO,II;OB Me30XHMH'IeCKHX 
HCCne,IJ;OBaHHH". 

ABTOpLI: c.c.repwTeiiH, B.r .3HHOB, 
A.~.KoHHH, A.H.Myxuu, B.H.IleTpyxuu, 
ll.H.IloHOMapeB,ID.~.IlpoKOWKHH,B.M.Cy

BOpOB. 

,46e 61/tOPble npeMuu: 
1/ "QHKn pa6oT no H3Mepeuuro ,IJ;eiicT

BHTenLHOH 'laCTH aMnnHTY,IJ;LI pp- H pd
H,IJ;epHoro pacceHHHH anepe,D; B HHTepaane 
:mepruH: 8-70 F36". 

ABTOPLI: B.~.liapTeHeB, r .r .lie3HO-
rux, A.liyHK, H.K.XH,IJ;KOB, B.:A:.3aH'IKH, 
n.C.3onHH, B.A.HHKHTHH, ID.K.IIHnHneHKO, 
B.A.Caupu,D;oB, M.r .IIIa4Jpauoaa. 
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2/ "JI,D;epHaH npo6neMa Tpex Ten c no
Kan LHLIMH llOTeHIJ;HanaMH". 

ABTOPLI: B.li.lienHeB, B.H.E4JHMOB. 

no Hayquo-MeTO~qecKKM 

pa6oTaM 

1Iep6a.11 npeMu.R: 
"Hccne,IJ;OBaHHe HOBLIX pe)I(HMOB pa60TLI 

CTpHMepHLIX KaMep, pa3pa60TKa renHeBLIX 
KaMep-MHWeHeH H C03,IJ;aHHe CTpHMepHoro 
eneKTpOMeTpa BLICOKOrO ,IJ;aBneHH11". 

ABTOPLI: M.M.KymoKHH, B.H.llHweu-
KO , ~.li.IlouTeKopao, B.M.CopoKo, 
H. B .cl>anoMKHH, ID.A.II{ep6aKOB. 

,46e 61/tOPble npeMuu: 
1/ Co3,IJ;aHHe KOMnneKca Bo,D;opo,D;HLIX 

MHWeHeii ,D;nH 4JH3H'IeCKHX HCCne,IJ;OBaHHH Ha 
YCKOpHTenHX". 

ABTOPLI: ro. T .liop3yHOB, ll.li .rono
BaHOB, B.ll.Ma3apcKHii, A.II.Qauuea. 

2/ "IJony'leHHe YCKOpeHHLIX HOHOB KCe
Ho a ua TaH,IJ;eM-n;HKnoTpouax OH.HH". 

ABTOPLI: H.A.IIIenaeB, B.C.An4leea, 
6.A .3arep, C.H.Ko3noa, H.B.KonecoB, 
B.H.MenLHHKOB, P .Q.OraHe.CHH, A.H.cl>u
nun cou, B.A.qyrpeea. 
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Me)I(,IJ;yHapo,IJ;Hhie 
CB.H3H 
H HayqHoe 
coTpy,IJ;HHqecTBO 

: 

06be~HHeHHhli HHCTHTYT H~epHhlX HC

CJie~OBaHHi IIpO~OmKaJI aKTHBHO pa3BHBa Th 

H yKpeiiJIHTh Me)f(~yHapO~Hhie CBH3H H Ha

YYHOe coTpy~HHYeCTBO: 

- B 1972 ro~y Jia6opaTOpHH HHCTHTyTa 

BhiiiOJIHHJIH COBMeCTHO C HayYHhiMH UeHTpa

MH CTpaH-yYaCTHHU OKOJIO 270 HayYHhiX 

H MeTO~HYeCKHX pa6oT; 

- B OllJill 6hrno rrpHHHTO 3a ro~ 503 

CIIeUHaJIHCTa H3 CTpaH-yYaCTHHU B CBH3H 

C BhiiiOJIHeHHeM COBMeCTHhiX pa6oT; 

- B KOMaH~HpOBKH B CTpaHhi-yYaCTHH

Uhl, B TOM YHCJie ~JIH yqaCTHH B COBema

HHHX, 6hrno HarrpaBJieHo 442 qeJioBeKa; 

- rrpo~OJI)f(aJIOCh coTpy~HHYecTBO c ~py

rHMH HayYHhiMH UeHTpaMH: QEPHOM, llH

CTHTYTOM H. Eopa, Me)f(~yHapo~HhiM ueHT

poM TeopeTHYecKoi <l>H3HKH B TpHecTe, Ha

YYHhiMH opraHH3aUHHMH llTanHH, <I>paHUHH, 

<I>HHJIHH~HH, IOrocnaBHH H ~pyrHx cTpaH; 

- 06be~HHeHHhii HHCTHTYT IIpOBeJI 3a 

HCTeKIIIHi ro~ 12 HayYHhiX H 17 HayYHo-op

raHH3aUHOHHhiX COBemaHHi; 

- yYeHbie HHCTHTyTa yqacTBOBaJIH B 27 

KOH<iJepeHUHHX, COBemaHHHX H IIIKOJiaX B 

cTpaHax-qneHax OllJill /KpoMe CCCP/, 

B 31 KOH<iJepeHUHH, COBemaHHH H IIIKOJie 

B CCCP, B 41 Me)f(~yHapo~Hoi H HaUHOHaJih

HOi KOH<iJepeHUHH B CTpaHaX, He HBJIHIOI1IHX

CH yqacTHHUaMH HHCTHTyTa; 

• - B .[(y6Hy ~JIH YTeHHH JieKUHi H 06Cy)f(

~eHHH HayYHhiX IIp06JieM 6hinO IIpHrJiaiiieHO 

16 yYeHhiX ~pyrHX HayYHhiX UeHTpOB, 53 

yYeHhiX - ITO 06MeHy C ~pyrHMH HayYHhiMH 

UeHTpaMH, MHOrHe CIIeUHaJIHCThi ~pyrHX 

CTpaH IIpHrJiaiiiaJIHCh ~JIH yYaCTHH B COBe

maHHHX OllJill, B TeYeHHe ro~a B .[(y6He 

pa6oTaJIH 15 CTHIIeH~HaTOB, B OCHOBHOM H3 

pa3BHBaiOI1IHXCH CTpaH. 

CoTpy~HHqecTBO ~a6opaTopHH HHCTHTyTa 

C HayqHbiMH QeHTpaMH CTpaH-yqaCTHHQ 

CoBMeCTHhle pa6oThl na6opaTopHi HH

CTHTyTa C HayYHO-HCCJie~OBaTeJihCKHMH op-



raHH3ai.J;HHMH CTpau-yqaCTHHI.J; npOBO,IJ;HJIH Cb 

Ha O.CHOBe 3KCnepHMeHTaJibHbiX Ma Tep a

JIOB, nonyqaeMbiX Ha CHHXpo$a30Tp OHe, 

CHHXpOI.J;HKJIOTpOHe H ,n;pyrHX ycTaHOBKaX HH

CTHTyTa, a TaiOKe Ha YCKOpliTeJie liHCTHTy Ta 

$H3HKH BhiCOKHX 3HeprHH B Cepnyxo ae. 

BeJIHCb COBMeCTHbie HCCJie,IJ;OBaHHH B o6na c

TH co3.n;aHHH KpynHhiX ycTanoaox H ,n;pyr o ro 

o6opy,IJ;OBaHHH, a TaK~e aBTOMaTH3ai.J;HH H 

HCnOJib30BaHHH BbiqHCJIHTeJibHOH TeXHHKH 

B 3KCnepHMeHTaX. 

Jla6opamopuJl ebzcoKux 3Hepzui1 Bhmo n

HHeT Kpynuble 3KcnepHMeHTbi a co.n;py

~eCTBe C HHCTHTyTaMH CTpaH-qJieHOB. 0 c o-

6eHHO nJIO,IJ;OTBOpHO B 1972 ro,n;y TaKoe CO

,n;py~eCTBO OCyii.J;eCTBJIHJIOCb B 3KCnepHM e H

TaX Ha ,IJ;BYXMeTpOBOH nponaHOBOH KaMe pe, 

B KOTOpbiX yqacTByeT 16 na6opaTOpHH H3 

8 CTpau, 3aHHTO oKono 100 $H3HKOB. Y~e 

nonyqeuo 6onee 300 ThlcHq $oTorpa$ Hii , 

70o/o 3THX CHHMKOB nepe,n;aHO ,II;JIH o6pa60T KH 

,D;pyrHM HayqHbiM I.J;eHTpaM CTpau-yqaCTHHI.J;. 

YcneuiHo npo.n;on~aeTcH coaMeCTH hiH 

3KcnepHMeHT no Hccne.n;oaauHro pereuep a

I.J;HOHHhiX caoiicTB K0 -Me 30HOB BhiCOK HX 

3HeprHH. 06pa60TKa MarHHTHbiX JieHT C 

3KcnepHMeHTanbHOH HH$opMau;Heii I oKo no 

2 MHJIJIHOHOB C06biTHH/ npOH3BO,II;HJiaC b B 

$H3HqecKHX HHCTHTyTax EonrapHH, Beu r

PHH, r ,r(P' CCCP' qexocnoBaKHH. 

B Hccrre.n;oaaHHHX, npoao,n;HMbiX ua o c

uoae CHHMKOB C O,II;HOMeTpOBOH ~H,II;KOBO ,IJ; O

pO,D;HOH KaMepbl, yqacTBOBaJIH HapH,n;y C 

Jla6opaTopHeii BhiCOKHX 3HeprHH HncTHT YT 

$H3HKH BhlCOKHX 3HeprHH B l.J,oiiTeHe, H u e

THTYT $H3HKH H MaTeMaTHKH B Ynau- EaT o

pe, YHHBepcHTeT B EyxapecTe, HncTHT YT 

H.n;epuoii $H3HKH KoiUHI.J;Koro YHHBepCHT Ta , 

3neKTpOTeXHHqeCKHH HHCTHTYT B npaTH C

naBe. 

BMecTe c ,n;pyrHMH uayqHbiMH u;euTpa MH 

na6opaTOpHeH BbiiTOJIHHJIHCb TaK~e H3Mep e

HHH $opM$aKTOpa 1T -Me30Ha, a TaK~e p a 3-

pa60TKa H H3rOTOBJieHHe 3JieKTpOHHOH anna-

-.... 
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paTypbl ,II;JIH $H3HqeCKHX 3KCnepHMeHTOB. 

IIIHpoKoe coTpy,n;uHqecTBO pa3BHBanocb ua 

OCHOBe H,D;epHbiX 3MYJibCHH. 

Jla6opamopuJl JlOepHblX npo6AeM acer.n;a 

BbiiTOJIHHJia 60JibiUyro nporpaMMy COBMecT

HbiX HCCJie,IJ;OBaHHH C HHCTHTyTaMH CTpaH

yqaCTHHI.J;. Oco6euuo aKTHBHO 6onhiUHHCTBO 

CTpaH- yqacTHHI.J; BKJiroqHJIOCb B BbiiTOJIHeHHe 

nporpaMMbi RCHAITIT. r ,D;P, ITHP, CCCP 

H qccP yqacTaoaanH a pa3pa6oTKe Mar

HHTHoro HCKpoaoro cneKTpoMeTpa H penH

THBHCTCKOH CTpHMepHOH KaMepbi.Pa60Thl no 

MHCy 3aKaHqHaaroTcH, H B Cepnyxoae y~e 
npoae.n;eu ero npo6HbiH nycK, c.n;enaHbi nep

Bbie CHHMKH. 

fipOBO,II;HJiaCb o6pa60TKa 3KCnepHMeH

TaJibHbiX ,n;aHHbiX, nonyqeHHblX B COBMeCT

HOM 3KCnepHMeHTe Ha 3JieKTpOHHOM yCKOpH

Tene B Epeaaue. YKpennHroTCH uayqHbie 

CBH3H c yqeHhlMH PyMhiHHH B 3KcnepHMeH

TaX Ha reJIHeBOH CTPHMe,:IHOH KaMepe Bbi

COKOrO ,n;aaneHHH JIJIIT, Ha KOTOpOH 

nonyqeuo 6oriee 700 ThiC. CHHMKOB. Jla-

6opaTopHH COTpy,D;HHqaeT C ,n;pyrHMH Hayq

HbiMH I.J;eHTpaMH B 06JiaCTH C03,IJ;aHHH 3JieKT

pOHHOH annapaTypbi, C03,IJ;aHHH H npHMeHe

HHH nonynpOBO,IJ;HHKOBblX ,n;eTeKTOpOB, B HC

cne,n;oBaHHHX Ha OCHOBe H,D;epHbiX $OT0-

3MYJibCHH, B pa6oTaX no peKOHCTPYKI.J;HH 

I.J;HKJIOTpOHa Y -120. 

B ebznoAHeHue HaytiHoil npozpaMMbl Jla-
6opamopuu JlOepHblX peaKtiUU /CHHTe3 TH
~eJiblX H CBepXTH~eJiblX 3JieMeHTOB, nOHCK 

CBepXTH~eJiblX 3JieMeHTOB B npHpO,D;HbiX Ma

TepHanax, aKTHBai.J;HOHHblH aHaJIH3, H3yqe

HHe CnOHTaHHO ,IJ;eJIHII.J;HXCH H30MepOB, pa3-

pa60TKa 3JieKTpOHHOH annapaTypbl H HC

nOJib30BaHHe 3BM B 3KCnepHMeHTax/ BKnro

qHJICH pH,n; uayquo-Hccne.n;oBaTenbcKHX op

raHH3au;Hii cTpau- yqacTHHI.J; OHRH: <l>H3Hqe-

, CKHH HHCTHTYT H YHHBepcHTeT B Co$HH, 

HncTHTYT aTOMHOH $H3HKH B EyxapecTe, 

l.J,eHTpaJibHbiH HHCTHTYT $H3Hqe CKHX HCCJie

.n;oaaHHH B Ey.n;aneiUTe, HHCTHTYT $H3HKH 

B Xauoe, l.J,eHTpanbHblH HHCTHTYT H,IJ;epHbiX 
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uccne.noaanuif a Poccen.nopi!Je, YnuaepcuTe T 
B Ynan·liaTope, HHCTHTYTbl Jl,nepHOH $ H· 
JHKH H ynuaepcHTeTbi B Bapwaae H KpaKo ~ 

ae. 
CoTpy,nuuqecTao Jla6opamopuu Heilm-

poHHOU fPU3UKU C ,n_pyrHMH Hay'IHbiMH UeHT · 
paMH 6binO HaueneHO B OCHOBHOM Ha fiO,ll · 
roTOBKY K JanycKy HI>Pa-2 H 3KcnepHMen 
TOB Ha HeM. BMeCTe C Hay'IHbiMH opraHH· 
JaUHJIMH H npe,llnpHJITHJIMH IIonLWH pa3pa -
6aTbiBanacb cncTeMa ynpaaneHHJI H JaiUHTbi 
peaKTopa. 3KcnepHMeHTbi na peaKTope r o 
TOBHnHCb coaMeCTHO c y'leHbiMH HPB,BHP , 
'r ,lJ.P, IIHP, CPP H qccP. Ha HI>Pe-30 
B HCCne,noBaHHJIX KOH,lleHCHpOBaHHbiX cpe,ll 
C fiOMOIUblO HeHTpOHHbiX ny'IKOB y'laCTBOBa · 
nu y'leHLie ·HJ nay'IHbiX uenTpoa BenrpHH, 
r .D.P H IIonbWH. 

B peHieHHH ocnoBHbiX Ja.Ila'l Jla6opamo 
puu 6bi'IUCAUTfleAbHOU 1/leXHUKU U Q61/IOMQTfiU· 
3Ql#UU • pa3BHTHH H 3MepHTenbHO • Bbi'IHCnH • 
TenLnoro KOMnneKca OHJIH, pa3pa6oTKe 
MaTeMaTH'IecKoro o6ecne'leHHJI 3BM, c o 
J,naHHH aBTOMaTH'IeCKHX H nonyaBTOMaTH· 
'leCKHX CHCTeM o6pa60TKH $HnbMOBOH HH· 
lfJopMaUHH, MeTO,llOB BHJyanbHOH CBJI3H C 
3BM npH o6pa60TKe 3KCnepHMeHTanbHbi X 
,llaHHbiX • npHHHManH y'laCTHe cneuHanHCTbl 
H3 nayqno-uccne.noaaTenLcKHX opraHHJa · 
UHH lionrapHH, BenrpHH, r .D.P' CCCP H 
qexocnoaaKHH. Jla6opaTopHJI paJpa6aTbiBa 
na cnnpanbHbiH HJMepHTenL npH noMOIUH 
npe,llnpHJITHH H Hay'IHbiX opraHH3aUHH r ,lJ.P H 
CCCP. 

Jla6opamopuJI meopemu<tecKou fPU3U KU 
OCYIUeCTBnJina CBJI3b C TeopeTHKaMH CTpan · 
y'laCTHHU B pa6oTaX flO HCCne,llOBaHHlO a TOM · 
HOrO Jl,llpa, TeOpHH 3neMeHTapHbiX 'laCTHU, 
$H3HKe Taep,lloro Tena H ,np. PeJynLTaTbi 
3THX HCcne,llOBaHHH HCfiOnbJOBanHCb npH no · 
CTaHOBKe H ananHJe 3KCnepHMeHTOB B 0 6 · 
naCTH <}IH3HKH 3neMeHTapHbiX 'laCTHU, <}>H· 

3HKH TBep,noro Tena H Jl,nepHOH cl>H3HKH. 
OmoeA H06biX ¥moooe yc,wpeHUJIHa'lan 

COTPY.IlHH'IaTb c nay'IHbiMH uenTpaMH HP B , 
r.n.P, IIHP H qccP. K paJpa60TKe HOBo r o 

MeTo,lla ycKopeHHJI qacTHU npuane'leHbl cne
uuanucTbi cTpan-yqacTHHU OHJIH. 

OmoeA paouat~UOHHoil 6e3onacHocmu 
fiO,ll,llep)I(HBaeT KOHTaKTbl C COOTBeTCTByJO· 
IUHMH cny)l(6aMH HHCTHTyTa Jl,nepHbiX HCCne • 
.IlOBaHHH IIHP H fi>HJH'IecKoro HHCTHTyTa 
HPB. 

HayqHbJe KOMan.n;HpOBKH 

COTpy.D;HHKOB HHCTHTYTa 

B CTpaHbi-yqaCTHH~ 

H cneu;HaJIHCTOB CTpau-yqaCTHHI.J; 

B OJ1fH1 

B 1972 ro,lly HHCTHTYT HanpaBHn B 
cTpaHLI·'IneHbi OHJIH a CBJIJH c ocymecT
anenHeM nporpaMMbi nayqnoro coTpy,nnu
'lecTBa 314 H ,nnJI y'laCTHJI B Hay'IHbiX KOH· 
lfJepeHUHJIX, COBeiUaHHJIX H WKOnax 128 'le· 
noaeK. B cTpanax -yqacTHHUax no6LIBan PJI.Il 
Be.IlYIUHX y'leHbiX HHCTHTyTa, ,nHpeKTOpa na • 
6opaTOpHH, pyKOBO,llHTenH OT,nenoa H rpynn. 
HecKonLKo HaWHx y'leHbiX naxo.nunHCb B 
CTpaHaX ·y'laCTHHUaX B KOMaH,nHpOBKaX B 
Te'leHHe .nnHTenLnoro cpoKa. 

,lJ.nJI BbinOnHeHHJI COBMeCTHbiX pa60T 
H 06Cy)l(,lleHHJI Hay'IHbiX npo6neM B HHCTH· 
Tyr npHe3)1(anH 503 H c uenLJO yqacTHJI 
a coaeiUaHH.IIx, opraHHJoaannDix OHJIH, 
546 cneuuanHCTOB CTpan-y'laCTHHU. 

HayqHbJe coaemauHs, 

npoae.n;eHHbie OJ1ffi1 

HHCTHTYT opranuJoaan a J 972 ro,ny 
12 Hay'IHbiX H 17 Hay'IHO • OpraHH3aUHOHHbiX 
coaemanHii. B anpene coaMeCTHO c HHCTH· 
TYTOM $H3HKH BbiCOKHX 3Hep rHH ;u;o~TeHj 

Obin npose.nen B r .llP CHMn03HYM no TeOpHH 
:meMeHTapHbiX 'laCTHU. Me)l(,llyHapo,llHaJI 
WKona no CTPYKType Jl,llpa pa6oTana a Anyw
Te /CCCP I H ycnewno BLmonnuna cso10 

• 
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3a,IJ;aqy nOBhiiiieHHH KBanH$HKa:QHH H 3HaHHH 

CBOHX yqacTHHKOB, qHcno KOTOphiX c o

CTaBHnO 160 qenoBeK. 

B ceHT.s:6pe cocTo.s:nc.s: CHMnoJHYM no 

KOnneKTHBHhiM MeTO,IJ;aM yCKOpeHHH, Opr a

HH30BaHHhiH OHJIH, Ha KOTopoM 6LmH npe ,IJ;

cTaBneHhi noqTH Bee Hccne,IJ;oBaTenhCKHe 

:QeHTphi, pa6oTaiOmHe B 3TOM HanpaBneHHH. 

CoBMeCTHO c HHCTHTYTOM 3KcnepHM e H

TanhHOH $H3HKH /KOIIIH:Qe/ B OKT.S:6pe 6 bin 

npoBe,IJ;eH II Me:>K,IJ;yHapo,IJ;HhiH CHMnoJH YM 

no $H3HKe BhiCOKHX 3HeprHH H 3neMeHTa p

HhiX qacTH:Q, Ha KOTOpOM 6binH nO,IJ;Be,IJ;e Hbl 

HTOrH HCCne,IJ;OBaHHH, BhinOnHeHHhiX B 3 T OH 

o6nacTH B TeqeHHe ro,IJ;a B OHJIH H e ro 

cTpaHax -yqacTHH:u;ax. Pa6oqHe coBei:QaHHH 

no HeynpyrHM B3aHMO,IJ;eHCTBHHM , npox o

,IJ;HBIIIHe B MapTe B BapiiiaBe H B ceHT .s: 6 pe 

B T6HnHCH, noJBOnHnH no,IJ;HHTh 3$$eKTHB

HOCTh pa60Thl, B KOTOpOH y qacTBYIOT a-

6opaT OpHH 6onhiiiHHCTBa CTpaH-yqacTHH:Q 

OHJIH . 

CoBei:QaHHH, opraHH 30BaHHhie HHCTHT y 

TOM, 6binH nOCBHI:QeHbl aKTyanhHhiM Hay q

HhiM npo6neMaM, pa 3BHBaeMhiM B OHJIH. 

0HH ,IJ;anH B03MO:>KHOCTh nO,IJ;BeCTH HTO r H, 

BhiHBHTh nepcneKTHBhl ,IJ;anbHeHIIIHX HCCn e

,IJ;OBaHHH H 3HaqHTenhHO CO,IJ;eHCTBOBanH y K

penneHHIO COTpy,IJ;HHqeCTBa HHCTHTyTa C Ha

yqHhiMH opraHH3a:QHHMH CO:QHanHCTHqecKHX 

CTpaH. 

Haytflllie coaemaHHs, 

opraHM30BaHHbie Apyr~M 

~M3MqecK~ Q8HTpaMM 

B 197 2 ro,IJ;y 128 cneuHanHCTOB 06'be ,IJ;H

HeHHOrO HHCTHTyTa .S:,IJ;epHhiX HCCne,IJ;OBaHHH 

npHHHnH yqacTHe B 27 KOH$epeH:QHHX, Ce M H

Hapax, IIIKOnax, COBei:QaHHHX, npOXO,IJ;HBIIIHX 

B BHP, r~P, MHP, ITHP, CPP, qcC P 
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H 530 cne:QHanHCTOB - B 31 COBei:QaHHH, 

npoBe,IJ;eHHOM B CCCP. 100 yqeHhiX HHCTH

TyTa yqacTBOBanH 6onee qeM B 40 KOH$e

peH:QHHX , opraHH30BaHHhiX BAHrnHH, ABcT

PHH, HTanHH, CiliA, <l>paH:QHH, <I>Pr, IOro

cnaBHH, JlnOHHH H ,IJ;p. 

06'be,IJ;HHeHHhiH HHCTHTYT HanpaBHn 

npe,IJ;cTaBHTenhHhie ,IJ;enera:QHH Ha CoBema

HHe no .s:,IJ;epHoii cneKTpocKonHH H CTPYKType 

.s:,IJ;pa B KHeBe /CCCP/, Me:>K,IJ;yHapo,IJ;HYIO 

KOH$epeH:QHIO B liy,IJ;aneiiiTe /BHP I, Me:>K

,IJ;y Hapo,IJ;HYIO KOH$epeH:QHIO no $H3HKe BhiCO

K H X 3HeprHH B liaTaBHH /CiliA/ H ,IJ;p. 

CoTPYAHMqecTBO M CBH3M 

C HaylflibiMM Q8HTpaMM 

CTpaH, 

He HBJIHIOIQMXCH qJieHaMM OIDU1 

lfHCTHT YT npo,IJ;On:>Kan COTpy,II;HHqecTBO 

. C HayqHbiMH :QeHTpaMH CTpaH ~He .S:BnHIOI:QHXCH 

y qacTHH:QaMH OHJIH. 33 yqeHhiX HHCTHTyTa 

pa6oTanH B IJ;EPHe, $HJHqeCKHX :QeHTpax 

<l>paH:QHH, ~aHHH, HTanHH, <I>HHnHH,IJ;HH, IOro

cnaBHH . 06'he,IJ;HHeHHhiH HHCTHTYT npH

rnacHn B ~y6Hy pyKOBO,IJ;HTeneii HHCTH

TYTOB p.s:,IJ;a eBponeHCKHX CTpaH: ,IJ;H

peKTOpa Ha:QHOHanhHOrO HHCTHTyTa $H3HKH 

.s:,IJ;pa H qacTHU <l>paH:QHH npo$. )l(aHa Teii.s:Ka, 

,IJ;HpeKTopa HHCTHTyTa $H3HKH TypHHCKoro 

yHHBepcHTeTa npo$. Kapna KocTaHLOnH, 

,IJ;HpeKTopa <I>HJHqecKoro ,IJ;enapTaMeHTa 

XenhCHHCKoro YHHBepcHTeTanpo$.KanepBo 

HaypHKaHHeHa, 3aMeCTHTen.S:,II;HpeKTOpaHH

CTHTyTa Hay3 -HaH:>KeBeHa B rpeHo6ne liep

Hapa )l(aKpO. lihlnH llO,IJ;nHCaHbl npOTOKOnhi 

0 COTpy,II;HHqecTBe C 3THMH HHCTHTyTaMH. 

C HeKOTOphiMH HayqHhiMH :QeHTpaMH 

OHJIH BhmonH.s:eT coBMeCTHhie pa6oThi. B 

3KcnepHMeHTax Ha CHHxpoUHKnoTpoHe c no

MOI:QhiO CTpHMepHOH KaMepbi BhiCOKOrO ,IJ;aB

neHHH yqacTBYIOT cne:QHanHCThl lfHCTHTyTa 

$H3HKH B TypHHe, B TeopeTHqecKHX Hccne-
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.noBaHHJIX - y'leHLie .HucTHTyTa HM. HunLca 
.6opa. 

B n!qeuue ro.na B ,LJ;y6ue 6LmH npHHJI TLI 
53 cnenuanucTa no nporpaMMe o6Meua c 
,IlpyrHMH Hay'IHbiMH l.{eHTpaMH. 16 y'leHbiX 
npue 3:lKanu B O.HJI.H .nnJI 'ITeHHJI nei<UHH H 
o6cy:lK.neHHJI uay'IHLIX npo6neM. Cpe.nH HHX 
npo4l. T. Pe.n:lKe H K.KocTaHLOnJI H3 HTan HII, 
npocJ>. X.Jla6epp8r 83 cl>pannHH, 3.Ko6a H3 
JlnOH8H, npo4l. CBJITei.{I<HH H3 CIDA. 0 6'be
.IlHHeHHLIH HHCTHTYT npHrnarnan ,IlllJI 'ITeHHJI 
nei<I.{HH PJI.Il ci>H3HI<OB UEPHa. 44 cnen Ha
n8cTa H3 3THX l.{eHTpOB DpHe3:lKanH B )];y 6Hy 
,IlllJI yqaCT8JI B Hay"'HbiX COBell.{aHHJIX, opra
HH30BaHHbiX O.HJI.H. B na6opaTopHJIX HHCTH-

TyTa pa6oTanH 15 CTHUeH,IlHaTOB, rnaBHbiM 
o6pa30M H3 pa3BHBaiOII.{HXCJI CTpaH . 

3KCKypcHH B OJ1HJ1 

,lJ;nJI 03Hai<OMneHHJI C HCTOpHeH 06'be,IlH· 
HeHHOrO 8HCTHTyTa, OCHOBHbiMH HanpaBne
HHJIM8 8CCne,IlOBaHHH 8 3I<CnepHMeHTanLHLI
M8 YCTaHOBI<aMH B Te"'eHHe ro.na 6binO npH
HJITO 45 rpynn 3I<CI<ypcaHTOB /1146 qeno
Bei</, 83 H8X 39 rpynn /1121 qenoBei</ -
H3 CTpau-yqacTH8U, 6 rpynn/25 qenoBei</-
83 .npyr8x cTpau. 

CllPABKA 

0 pa3BHTHH M~apOAHOrO COTPYAHHqecTBa H CBH3eH 

06be.QHHeHHoro HHCTHTYTa ~AepHbiX HCCReAOBaHHH 

3a nepHOA 1967-1972 rr . 

.No..H! BH.n COTPY.IlHH"'eCTBa 1967 1968 1969 1970 1971 1972 

1. KonH"'eCTBO COBMecTHLIX pa6oT 203 210 235 250 270 285 

2 . Kon8"1eCTBO I<OMaH.nHpoBoi< 
Cllei.{HanHCTOB H3 CTpau-
yqacTHHU B ,LJ;y6uy I 6e 3 
COBell.{aH8H/ 307 301 352 446 543 503 

3. Kon8'1eCTBO I<OMaH.nHpOBOI< 
cnenHan8CTOB OHJI.H B cTpaHLI-
yqaCTHHI.{bl 252 258 350 287 397 431 

4. KonH'IeCTBO uay'IHLIX, MeTO.IlH"'e-
CI<HX H Hay'IHO·opraH83ai.{HOHHbiX 
COBell.{aHHH 28 23 29 28 27 29 
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N'2N'2 BHA COTPYAHHqecTsa 1967 1968 1969 1970 1971 1972 

5. KorraqecTso KOMaHAHPOBOK 
Ha Me)f(AyHapOAHhle KOH$epeHUHH 
H B HayqHbie UeHTpbl CTpaH-
HeyqaCTHHU 102 129 147 166 139 132 

6. KorraqecTso npaeJAOB cneuaa -
JIHCTOB H3 CTpaH·HeyqacTHHU 67 49 87 176 225 226 

7. KorraqecTso CTHneHAHaToB 011JII1 6 7 6 8 19 15 

OEPE':IEHb 

Haytnt>IX COBeiQaHHii, 

nposep;eHHbiX 0 6be)J;HHeHHbiM HHCTHTYTOM .H,D;epli>IX HCCJie)J;OBaHHii 

B 1972 roey 

TeMaTBKa couemaHBH 

2 

BpeMJI 
npoBeAeHHJI 

3 

MecTo 
npoBeAeHHJI 

4 

KorraqecTBO 
yqacTHBKOB 

5 

A. Coee~J~aHu.R no (/JU3UI<e ebJCOI<UX :mepzuii 

1. CHMn03HYM no TeOpHH 3JieMeHTapHhi X 12-23 anperrH PeiiHxapAc6pyHH, 
qacTHU r~P 

2. II Me)f(AyHapoAHhiH CHMnOJHYM no <Pn -
3HKe BhiCOKHX 3HeprHH H 3JieMeHTap - 2-9 OKTH6pH lliTp6cKe- Tine co, 
HhiX qacTHU qccP 

E. CoeeUiaHU.R n o (/Ju3UI<e HU31<UX 3Hepzuii 

3. Me)f(AyHapoAHaH lllKorra no CTPYKType 
HAp a 12-28 anperrH ArrYlllTa, CCCP 

66 

84 

160 
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4. CeMnnap no nepcneKTHBaM nccne.no a
nnA HeynpyrH:X B3aHMO.IleiCTBHii He y T
ponoa na HBPe-2 

5. Pa6oqee COBeutaHHe no nOHCKY H C H:o 

Te3y HOBbiX TpaHcypaHOBbiX 3JieMeH
TOB 

3 4 

11-12 Ma.ll ,Il;y6na 

12-16 .neKa6p.ll ,Il;y6na 

B.Coee~aHu~ no Memoou~ecKuM eonpocaM 

6. Pa6oqee coaemanne no nccne.noaa HJO 
HeynpyrHX B3aHMO.IleiiCTBHii C HMnym.
coM 40 F3e/c na 2-MeTpoaoii npona
noaoii KaMepe 

7. Pa6oqee coaemanue no nonynpoao.nnn
KOBbiM ,IleTeiCTOpaM 

8. BbiCTaBKa :JneKTpOHHbiX a R3MepaTem.
HbiX np~t6opoB .nn.11 cllRlR'iecKRX accne
.noaanuii, HlrOTOBneHH&IX B cTpanax
yqacTnnuax OHJIH 

9. Pa6oqee coaemanne no clloTo:JMYJibCH
oHHbiM OnbiTaM Ha ny'fKaX YCKOpHTe eii 
Jt<J>B'3 H JIB3 OHJIH 

10. CnMn03HYM no KonneKTHBHbiM MeTo
naM ycKopeHHJI 

l 1. Pa6oqee coaemanue no uccne.noBaHHJO 
HcynpyrHX B3aHMO.IleHCTBHH C HMnyJib· 
coM 40 F:Je/c na 2-MeTpoaoii npona
noaoii KaMepe 

12. Coaemanue :JKcnepToa-naTeHToae.noa 
cTpan-yqacTHHU OHRH 

28-31 MapTa Bapwaaa, IIHP 

20- 23 HIOHJI ,Il;y6na 

19-24 RIOHJI )l;y6na 

27-30 RJOHJI ,Il;y6na 

27-30 ceHTJI6pJI )l;y6na 

25-30 cenT JI6pJI T6nnncn, 
CCCP 

3-6 OKTJI6pJI ·,Il;y6na 

r. Hay~Ho- opza HU3QijUOHrlbte COB€UIOHU~ 

13. Ceccnn Y'ienoro coaeTa OHRH 4-7 JIHBapJI 
30 MaJI-1 HIOHJI 

,Il;y6na 
,Il;y6na 

5 

40 

39 

20 

69 

25 

10 

46 

142 

24 

35 
25 
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14. CeccHH YqeHoro cosera no $H3HKe 
BhiCOKHx 3HeprHH OHRH 

15. CeccHH YqeHoro cosera no $H3HKe 
HH3KHX 3HeprHii OHRH 

16. Ceccm1 YqeHoro cosera no reope r H
qecKoii $H3HKe OHRH 

17. CosemaHHH KaMepHoro KOMHTeTa 
OHRH 

18. CosemaHHH <l>oT03MYJihCHOHHoro KO-
MHTeTa OHRH 

19. CosemaHHH KoMHTeTa no 3JieKTpo HhiM 
3KCnepHMeHTaM OHRH 

20. CosemaHHH KoMHTeTa no H.n;epHoii $H3H
Ke OHRH 

21. CosemaHHH KoMHTera no HeiirpoHHOH 
$H3HKe OHRH 

3 

25-28 anperrH 
21-24 HOH6pH 

... • 

16-19 MaH 

21-.23 HOH6pH 

7-9 .neKa6pH 

18-20 anperrH 
14-16 HOH6pH 

18- 20 anperrH 
14-16 HOH6pH 

18-20 anperrH 
14-16 HOH6pH 

11-12MaH 
14- 15 HOH6pH 

13-15 MaH 

14-16 HOH6pH 

4 

):(y6Ha 
):(y6Ha 

):(y6Ha 
):(y6Ha 

):(y6Ha 
):(y6Ha 

):(y 6Ha 
):(y 6Ha 
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5 

29 
35 

29 
33 

24 

28 
30 

40 
47 

24 
25 

16 
25 

37 
35 

IlEPEqEHb 
M8)K)J;yHapO,lUibiX H Ha.QHOHaJibHbiX KOH<lJepeHUHM, 

CHMTI03JiYMOB, ceMHHapoB, COB8JU8HHM H lliKOJI, 

B KOTO~IX npHHHMaJIH y qacTHe CTI8UJiaJIHC1bl 06b8)J;HH8HHOrO HHCTHryTa 

N'2N!! 
nn 

HaHMeHoBaHHe 

2 

.H,D;8pli>IX HCCJI8)J;OB8HHM B 1972 rop;y 

BpeMH 
npose.neHHH 

3 

Mecro 
npose.neHHJI 

4 

A. B cmpaHax-y'lacmHut~ax H11cmumyma 

1. 3HMHHH IIIKOJia no H,nepHOH $H3HKe 

2. XXII cosemaHHe no H.n;epHoii cneKrpo
cKonHH H crpyKrype aTOMHoro H,npa 

10-28 HHBapH 

25-28 HHBapH 

KyHeBaJib,L(e' r ):(P 

KHeB, CCCP 



148 

2 

3. CuMno3HYM no coapeMeHHbiM npo6neMaM 
$H3HKB BbiCOKBX :meprBH 

4. 3HMH.II.II WKOJia no TeopeTB'IeCKOH $H3HKe 

5. HayqaaJI ceccH.II OT.neneHH.II .11,nepaoii $u-
3HKH AH CCCP no $H3HKe JJieMeHTap
HbiX 'laCTHU 

6. BeceHH.II.II WKOJia no $H3HKe peaKTopoa 

7. CuMno3HYM no $B3HKe HH3KHX TeMnepa

TYP 

8. Pa6oqee coa(nuaaue no $H3HI<e BbiCOKHX 
Jaepruii 

9. Coaemaaue no UHKJIOTpoHaM 

10. Koa$epeHUH.II no JJieKTPOHHbiM npu6opaM 

11. BeceHH.II.II WKOJia no JJieKTpOHHOH CTpyK
Type MeTaJUlOB 

12. Me:>K,nyaapo,nHbiH ceMHHap no B3aHMO -
,neHCTBHIO a,npOHOB npH BbiCOKHX JHeprH
.IIX 

13. II EaponeiicKHH KOHrpecc no pa.nuauuoa
Hoii 3autHTe 

14. lliKOJia- CeMHHap no aCHMnTOTH'IeCKHM 
MeTO.!l;aM B MaTeMaTH'IeCKOH $H3HKe 

15. IV Bcecoro3Hoe aayqao-TeXHH'IecKoe 
coaemaaue no npo6neMaM MarHHTHbiX 
H3MepeHHH H MarHBTO-H3MepHTeJibHOH 
annapaTypbi 

16. Bcecoro3Hoe coaemaHHJ: no aKcHoMaTu
qecKHM, anre6pau'lec'T<nM no.nxo.naM H 

BOnpocaM CHMMeTpHH B TeOpHH JJieMeH- . 
TapHbiX 'laCTBU 

3 

26 .IIHBap.ll -
6 $eapan.11 

14 -29 $eapan.11 

28 $eapan.11 
1 MapTa 

17 -31 MapTa 

19 -25 MapTa 

20 -27 MapTa 

22-30 MapTa 

16 -30 anpen.11 

20-30 anpemr 

24-27 anpen.11 

2-9 Ma.ll 

5-15 Ma.ll 

11-13 MaJI 

16-18 MaJI 

4 

Jleiinuur, r )l;P 

Kapna'l, llHP 

)l;y6aa, CCCP 

lia.n- lliaa.nay, r )l;P 

rayccur, r )l;P 

Apeacxon, r )l;P 

Bapwaaa, llHP 

Po:>Kaoa, qccP 

)l;pe 3.!l;eH, r )l;P 

liaKy, CCCP 

liy.nanewT, BHP 

TawKeHT,CCCP 

JleHBHrpa.n,CCCP 

TawKeHT, CCCP 
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17 0 CeMHHap no npHMeHeHHJO 3BM 

180 BcecoJ03Hoe coaemaHHe no TeopHH He
penHTHBHCTCKHX CHCTeM C CHflhHhiM B3a
HMO,l1;eHCTBHeM 

190 Me:lK)];yHapo)];HhiH CHMn03HYM no Jn eKT
poHHOH CTPYKType H caoH:cTBaM epe
XO)];HhiX MeTannoB, HX CnnaBOB H C e)];H
HeHHH 

200 Me:lK,l1;yHapo,!1;Hoe coaemaHHe no BH ,11;pe
HHIO HOHOB B nonynpOBO)];HHKH 

210 ' IV coaemaHHe no $H3HKe B3aHMO,l1;eif:cT
BHH 3apH:lKeHHhiX '!aCTHII C MOHOKpHCTan
naMH 

220 CHMn03HYM no MoneKynHpHhiM KpHCTan
naM 

230 Me:lK)];yHapo,!1;HaH KOH$epeHIIHH no a BTO
MaTH3aiiHH Hay'!HhiX HCCne)];OBaHHH Ha 
OCHOBe npHMeHeHHH 3BM 

24o JleTHHH IIIKOna no )];H$paKIIHOHHOMY pac
CeHHHIO 

250 CHMno3HYM no HeHTPHHO 

260 BcecoJ03HaH KOH$epeHIIHH no H,!1;e pHhiM 
peaKIIHHM npH BhiCOKHX 3HeprHHX 

27 0 V BcecoJ03HaH KOH$epeHIIHH no $H3HKe 
3neKTpOHHhlX H aTOMHhlX CTOflKHOBeHHH 

280 I KOH$epeHIIHH no $a30BhiM nepexo,11;aM 
MeTann-,!1;H3neKTpHK 

290 XVII BcecoJ03Hoe coaemaHHe no $H3HKe 
HH3KHX TeMnepaTyp 

--

3 

19-29 MaH 

23-26 MaH 

24-30 MaH 

28 MaH -
4 HIOHH 

29-31 MaH 

30 MaH -
14 HIOHH 

5-9 HIOHH 

5-19 HIOHH 

11-21 HIOHH 

19-23 HIOHH 

19-23 HIOHH 

21-23 HIOHH 

26-30 HIOHH 

4 

YnaH- EaTop, 
MHP 

Kuea, CCCP 

Kuea, CCCP 

PocceH)];op$, 
r,[I;P 

Mol:Kaa, CCCP 

KpaKOB, IIHP 

HoaocH6HpcK, 
CCCP 

3aKonaHe, IIHP 

EanaToH$JOpe,!1;, 
BHP 
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T6HnHCH, CCCP 

Y:lKropo)];, CCCP 

MocKaa, CCCP 

,[l;oHeiiK, CCCP 



150 

2 

30. CnMnOJHYM no Teopuu H3biKOB u MeTo
.naM nOCTpOeHHH CHCTeM nporpaMMHp o
BaHHH 

31. X111 Me)I(,IlyHapo.nHaH KOH$epeHUHH no 
H,IlepHOH <lJoTorpa<lJuu H ,IlHJJieKTpH'IeCKHM 
.neTeKTopaM 

. 
32. Me)I(,IlyHapo.nHaH KoH<lJepeHUHH no nony-

npoBO.IlHHKaM 

33. Me)I(.IlyHapO,IlHaH KOH$epeHUHH no HCCJie
.nosaHHIO CTPYKTYPbi H.npa HeH:TpoHa MH 

34. JleTHHH UIKOJia no H,IlepHOH $H3HKe 

. 
35 . CHMn03HYM no XHMHH TpaHcypaHOBbiX 

3JieMeHTOB 

36. III c"beJ.n 6onrapcKnx MaTeMaTHKOB 

37. Me)I(.IlyHapo.nHaH KOH$epeHUHH no BJa u
Mo.neH:cTBHIO JJieKTpOHOB C CHJibHbiM 
3JieKTpOMarHHTHbiM noJieM H 3Jiyl.feHH 

38. Me)I(,IlyHapo.nHaH UIKona no H.nepHbiM pe
aKUHHM 

39 . CnMnOJHYM no MaTeMaTHl.feCKOMY o6ec
nel.feHHIO Bbll.fHCJIHTeJibHbiX CHCTeM, pa-
6oTaiOWHX B peaJibHOM MaCUITa6e Bpe Me
HH 

40. CeMnHap no MIO-e npo6neMaM 

41 . Hayl.fHo-TeXHHl.fecKHH ceMnHap no aonp o
caM pa3pa6oTKH u npuMeHeHHH no p Ta
THBHbiX reHepaTOpOB HeHTpOHOB 

42. III BcecoiOJHoe coaewaHue no npo6n e
MaM yCKOpeHHH JapH)I(eHHbiX l.faCTHU -43. BcecoiOJHblH cuMnOJHYM no aKT yanbHbiM 

3 

26 HIOHH -
1 HIOJIH 

10-15 HIOJIH 

24 HIOJIH -
4 aarycTa 

30 HIOJIH -
9 aarycTa 

20 aarycTa -
12 CeHTH6pH 

4-8 CeHTH6pH 

5-16 CeHTH6pH 

10-17 CeHTH6pH 

11-21 CeHT H6pH 

13-17 CeHTH6pH 

19-21 CeHTH6pH 

24-28 CeHTH6pH 

2-4 OKTH6pH 

npo6JieMaM TeOpHH l.fHCeJI 5-12 OKTH6pH 

4 

AnywTa, CCCP 

liyxapecT, CPP 

BapUiaBa, IIHP 

li y .naneUIT, BHP 

Py.Il3HCKa, IIHP 

MocKBa, CCCP 

BapHa, HPii 

Iiana TOH$IOpe.n, 
BHP 

Ilpe.nHn, CPP 

Kuea, CCCP 

MocKaa, CCCP 

MocKBa, CCCP 

MocKaa, CCCP 

CaMapKaH.n, 
CCCP 
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44. IIIKona MOITO.IJ:hiX y'IeHbiX no dJH3HKe Bhl" 
COKHX :meprHH 

45. BcecoJ03Ha.si Hay'IHa.si KoHdJepeHll.HH no 

3 

5 · 16 OKTH6p.si 

rpaBHTall.HH H TeOpHH OTHOCHTeiTbHOCTH 11·14 OKT.si6p.si 

46. HayqHa.si ceccHH OR <I> AH CCCP no dJH3H· 
Ke BhiCOKHX 3HeprHH H 3ITeMeHTapHhiM 
qacTHll.aM 

47. V BceCOI03HaH KOHdJepeHlJ,HH no COBpe • 
MeHHhiM npo6neMaM reoMeTpHH 

48. II KoHdJepeHll.HH no d>H3HKo-xHMH'IeCKHM 
OCHOBaM nerHpOBaHHH nonynpOBO.D:HHKO· 
BhiX MaTepHanoB 

49. IIIKona no TeopHH TBep.noro Terra 

50. CoBemaHHe C3Ba no cHcTeMe KAMAK 

51. VI CHMn03HYM no KH6epHeTHKe 

52. 3ace,naHHe XHMH'IeCKOro o6mecTBa r )J;P 

53. OceHHHH rnKona no MarHeTH3MY 

54. V CHMno3HYM no BonpocaM H36hiTO'I· 
HOCTH B HHdJopMall.HOHHhiX CHCTeMaX 

55. 3HMHHH llJKOITa no pa,nHOXHMHH 

56. CoBemaHHe no JneKTpoMarHHTHhiM B3a· 
HMO,neHCTBHHM H,nep npH MaiThiX H cpe,n • 
HHX 3HeprHHX 

57. CeMHHap no o6pa6oTKe .si,nepHhiX .naHHhiX 

58. Me)l(,nyHapo,nHa.si KoHdJepeHll.HH no MaTe
MaTH'IeCKHM npo6neMaM TeOpHH non.si 
H KBaHTOBOH CTaTHCTHKe 

16·19 OKT.si6p.si 

20 · 24 OKT .si6p.si 

23-25 OKT.si6p.si 

23-28 OKT.si6p.si 

23 · 28 OKT .si6p.si 

1 · 3 HO.si6p.si 

11 · 14 HOH6pH 

12·20 HO.si6p.si 

14·17 HO.si6p.si 

15·28 HOH6p.si 

11- 13 ,neKa6p.si 

11- 15 .neKa6p.si 

12- 19 ,neKa6pH 
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4 

CyxyMH, CCCP 

EpeBaH, CCCP 

MocKBa, CCCP 

CaMapKaH,n,CCCP 

MoCKBa, CCCP 

KHrnHHeB, CCCP 

BaprnaBa, IIHP 

T6HITHCH, CCCP 

liepnHH, r)J;P 

rayccHr, r )J;P 

JleHHHrpa,n, CCCP 

PocceH.nopdJ,r )J;P 

MocKBa, CCCP 

rayccHr, r )J;P 

MocKBa, CCCP 
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E. B cmpaHax- Hey~acmHuijax uHcmumyma 

59. IX I<oH<J>epeHUHR no <!>HJHI<e TBep.noro 
Tena 

60. 3HMH1111 llii<OJia IIO $H3HJ<e 3Jiei<TpOHOB 
B I<pHCTaJIJIH'IeCI<HX TBep.nLIX TeJiaX 

61. Konnoi<BHYM no pa.nHoXHMHH 

62. KoH<J>epeHUHR no <J>yH.naMeHTaJILHLIM B3a
HMO.QeHCTBHRM IlpH BbiCOI<HX 3Hepr HRX 

63. X I • Me)l{.nyHapo.nHaR mi<ona no R.ne pHoii 
$H3HI<e 

64. CHMII03HYM IIO CUHHTHJIJIRUHOHHLIM H IIO
nyrrpOBO.QHHI<OBLIM C 'leT'IHI<aM 

65. KypcLI no HJy'leHHIO 3BM CDC -6200 

66. CHMIIOJHYM MAr AT3 no HeyrrpyroMy 
pacceRHHIO HeHTpOHOB B I<OH.QeHCHpo
BaHHLIX cpe.nax 

67. 3ace.naHHe I<aMepHoro I<OMHTeTa UE PHa 

68. Me)l{llyHapo.nHaR I<OH$epeHUHR no a.np oH
HLIM CTOJII<HOBeHHRM 

69. IX EaporreiicKoe coaemaHHe no pa3BHTHIO 
UHKJIOTpOHHbiX MeTO.QOB ycKopeHHR 

70. CHMIIOJHYM MAr AT3 no rrpHMeHeHHIO 
R.QepHLIX aKTHBaUHOHHbiX MeTO.QOB B ec
TeCTBeHHLIX HayKaX 

7]. E BpOIIeHCKaR KOH$epeHUH11 IIO Bbi'IH CJIH
TeJILHOH <J>H3HKe 

• -
72. UII<ona UEPHa no $H3HI<e BLICOKHX 3Hep

rHii 

3-8 RHBapR 

6 RHBapR -
5 MapTa 
8-20 RHBapR 

16-24 RHBapR 

20 4Jeapan11 -
5 MapTa 

27 4Jeapan11 -
9 MapTa 

1 MapTa -
29 aarycTa 

4-15 MapTa 

5-12 MapTa 

3-9 arrpen11 

7- 18 arrpen11 

8- 18 arrpen11 

9-18 arrpen11 

15-31 MaR 

MaH'IecTep, 
AHrJIHR 

4 

TpHecT, HTaJIHR 

Kapncpy3, <I>Pr 

Kopan- reu6nc, 
CiliA 

IlinaliMHHr, 
ABCTPHR 

BamHHrTOH, 
CiliA 

JloH.noH, AHrnHR 

rpeH06J1L, 
<J>paHUHR 
)l(eHeBa, 
IliaeiiuapHR 

0Kc$opn, 
AHrJIHR 

IOnHx, <~> P r 

Jl10611 RHa, 
IOrocnaBHR 

)l(eHeBa, 
IliaeiiuapHR 

rpa.no, HTaJIHR 
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73. Coae~aHHe ,IJ;eiicTBHTeJILHLIX qJieHoB 

AccouHaUHH noJIL3oBaTeneH: 3BM dJHpMLI 

CDC 

74. IV Me)I(,IJ;yHapo,D;HaH KoHdJepeHUHH H BLI· 

CTaBKa no KpHOreHHOH TeXHHKe 

75. Me)I(,IJ;yHapo,IJ;HLIH CHMn03HYM "JI,IJ;ep HLie 

COCTOHHHH C BbiCOKHM CnHHOM" 

76. rop,D;OHOBCKaH KOHdJepeHUHH no H,IJ;e pHOH 

XHMHH 

77. I EaponeH:cKaH KoHdJepeHUHH no H,D;e pHoH: 

dJH3HKe 

78. JleTHJIJI IIIKOJia no H,IJ;epHOH dJH3HKe 

79. JleTHJIJI IIIKOJia no MaTeMaTH'IeCKOM Y 

aHaJIH3Y 

80. Me)I(,IJ;yHapo,IJ;HaH IIIKOJia no dJH3HKe BLico

KHX :meprHH 

81. Me)I(,IJ;yHapo,IJ;HaH neTHHH IIIKOJia no Teo

peTH'IecKoii dJH3HKe 

82. VI Me)I(,IJ;yHapo,D;HaH KoHdJepeHUHH no 

UHKJIOTpOHaM 

83. Me)I(,IJ;yHapo,IJ;HaH KoHdJepeHUHH no H3-

6paHHhiM np06JieMaM MarHeTH3Ma 

84. CHMno3HYM "AHaJIH3 H npHMeHeHHe pe,D;

K03eMeJILHLIX MaTepHaJIOB" 

85. Me)I(,IJ;yHapo,D;HaH KOHdJepeHUHH no npo-

6neMaM MaJIO'IaCTH'IHhiX CHCTeM B H,D;ep· 

HhiX B3aHMO,IJ;eHCTBHJIX 

86. EaponeiicKaH KoHdJepeHUHH no H3y'IeHHIO 

npoMe)l(yTO'IHhiX npoueCCOB B H,Il; pHbiX 

peaKUHHX 

3 

21·29 MaH 

22-29 MaH 

28 MaH • 

6 HIOHJI 

21 HIOHJI • 

3 HIOJIJI 

24 HIOHJI • 

6 HIOJIH 

24 HIOHJI • 

8 HIOJIH 

3 HIOJIJI • 

28 aarycTa 

6 HIOJIJI • 

30 aarycTa 

15 · 30 HIOJIJI 

16 · 28 HIOJIJI 

21 HIOJIJI • . 

1 aarycTa 

22 aarycTa -

1 CeHTH6pH 

27 aarycTa -

9 CeHTH6pH 

29 aarycTa -

7 CeHTH6pH 
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4 

,!J;yJiyT, CiliA 

3HH,Il;XOBeH, 

r OJIJiaH,IJ;HJI 

CToKrOJILM, 

IliaeUHH 

HLIO- JIOH,Il;OH' 

CiliA 

3Kc- aH· IIpoaaHc 

<l>paHUHH 

JfoMa- KonH, 

<I>HHJIHH,Il;HH 

TpHecT, 11TaJIHH 

KaH:3epcnayTepH, 

<t>Pr 

BaHKyaep, KaHa,IJ;a 

EoxyM, <I>Pr 

Kennep, 

HopaerHH 

Jloc- AH)I(eJiec, 

CiliA 

IJJIHTBHUKHe 

o3epa, IOrocnaBHH 
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87. Me)l(,nynapo.nnaH I<on!l>epenuHJI "3BM a 
on- JiaHn CHCTeMaX" 

88. Me)l(,nynapo.nnaJI I<on!l>epenuHJI no Jl,nep
nLIM MOMenTaM H Jl,nepHOH CTPY I<T-ype 

89. XVI Me)l(,nynapo.nnaJI I<on!l>epenu Jl no 
!I>H3HI<e BbiCOI<HX JneprHH 

90. II Me)l(,nynapo.nnaJI I<on!l>epenunJI n non
nbiM HCTO"'nHKaM 

91. Me)l(,nynapo.nnaJI WI<ona no !I>H3HI<e JJie
MenTapnbiX "'aCTHU 

92. IV Me)l(,nynapo.nnaJI I<on!l>epenun H' no 
MarnHTnOH TeXnOJIOrHH 

93. renepanbnaJI I<on!l>epenuHJI EaponeHCKO
ro !I>H3H"'eCKOrO 06IUeCTBa 

94. Me)l(,nynapo.nnaJI Kon!l>epenuHJI no co
apeMennbiM MeTO.D:aM B ai<THBaUH OnnoM 
anannJe 

95. Kon$epenunJI nonbJOBaTeneii 3B M $np
Mbi CDC 

96. CeMnnap HHHC .D:JIJI coTpy.nnHI<OB no 
CB!I3H 

97. Me)l(,nynapo.nnaJI I<on!l>epenuHJI no Jl,nep
HbiM HCCJie.noaaHHJIM 

08 . CnMnOJHYM no HeiiTponHoii .D:03HMeTpnn 
.nnJI ueneii pa.nnonornqeci<oii JaiUHTbi 

-

3 

1-18 ceHT1I6pJI 

3- 15 cenT Jl6pJI 

3- 18 ceHT Jl6pJI 

0KC6pH.IJ:)I(, 
AHrJIHJI 

4 

Ocai<a, JlnoHHJI 

qHKaro, ClllA 

10-20 ceHTJI6pJI BeHa, AacTpHJI 

17 cenT H6pJI -
1 OI<T Jl6pJI 

17-25 ceHTJI6pJI 

1 OI<T Jl6pJI 
10 .neKa6pJI 

1-12 OKTJI6pg 

1- 7 OKT Jl6pJI 

11-18 HOJI6pg 

3-18 ,neKa6pg 

10- 17 ,neKa6pJI 

liawKo-II one, 
IOrocnaang 

lipyKxeiiaeH,ClllA 

Bnc6a.neH, <I>Pr 

Cai<ne, <l>paHUHJI 

lipeMeH, <I>Pr 

BeHa, AacTpHJI 

MaiiaMn-liH"', 
ClllA 

BeHa, AacTpHJI 



--
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l13.QaTeJibCKHH 
OT.QeJI 

: 

• 

3a ro,n H3,naTeJibCKHH OT,neJI OTITe\faTaJI 
OKOJIO 5 MJIH. OTTHCKOB. BLmymeHO B CBeT 
606 HaHMeHOBaHHH npenpHHTOB H C006~eHHH 
OHJlH c o6~HM o6'beMOM 700y1.f.-H3,n.nuc
TOB. YBeJIK"'HJIOCb KOJIH\feCTBO CJIY*e6HMX 
MaTepHaJIOB, OTITe\faTaHHbiX OT,neJIOM /Ma· 
TeMaTH\fecKoe o6ecne1.feHHe, npoeKTM 3Kc
nepHMeHTOB, pa3JIH1.fHLie 3aKa.3LI Y"'eHoro 
coaeTa, KoMHTeTa IloJIHOMO"'HbiX Ilpe,ncTa
BHTeneii:, a TaK~e na6opaTopuii: H no.npa3-
.neneHHH HHCTHTyTa. KOJIH\feCTBO 6pOWIOp 
CJly*e6HbiX MaTepHaJIOB B03pOCJIO C 210 
B 1971 ro,ny .no 292 B 1972 ro,ny. Hx o6'beM • 
397 y"'. "H3,n. JIHCTOB. 06~HH 06'beM BCeX 
ny6JIHKaUHH, Bbinyt.QeHHbiX ITOJIHrpa$HCTaMH 
OHRH, BKJIIO\faH cny*e6HLie, cocTaBHJI 
1097 y\f. "H3,n.JIHCTOB /B 1971 ro,ny 
923 y"'. "H3,n.JIHCTa/. 

3a ro,n OTITe\faTaHO 14 C60pHHKOB MaTe· 
pHaJIOB KOH$epeHUHH, CHMIT03HYMOB, Me*
,nyHapo,nHbiX WKOJI. Oco6oe 3Ha1.feHHe npu,na
sanocb H3,naHHIO c6opHHKa "OHRH H pa3· 
BHTHe H,nepHOH ¢H3HKH B CoseTCKHX pec
ny6JIHKaX". IlpHypo"'eHHaH K 50-JieTHIO 06· 
pa3osaHHH CCCP, 3Ta KHHra no.nsena He
KOTOPLie HTOrH CBH3eii: OHRH c yHHBepcu
TeTaMH H HHCTHTyTaMH CTpaHbl MeCTOITpe· 
6LIBaHHH OHRH, Toro BJIHHHHH, KOTopoe 
,[(y6Ha OKa3biBaJia Ha pa3BHTHe $H3HKH B 
3THX pecny6JIHKaX. Ilo CBOHM ITOJIHrpa!lJH· 
\feCKHM Ka\feCTBaM OHa HBJIHeTCH Jiy"'WeH 
H3. BCeX Bbinyt.QeHHbiX OT,neJIOM 3a 15 JieT 
ero cy~eCTBOBaHHH. 

CnHCKH a,npecos, no KOTOPLIM paccLma
IOTCH ny6JIHKaUHH HHCTHTyTa, ITOITOJIHHJIHCb 
3a 3TO speMH 59 a,npecaMH. B "'HCJie Ho
BLIX CTpaH, C KOTOpbiMH B HCTeKWeM ro,ny 
ycTaHosneH o6MeH, - liaHrna.new H Manaif-
3HH. 

B 1972 ro.ny o!lJopMJieHo HanpasneHHe 
B pe,naKUHH *YPHaJIOB H B oprKOMHTeTM Ha· 
Y"'HbiX KOH$epeHUHH 707 CTaTeH H ,nOKJia,noB 
COTpy,nHHKOB HHCTHTyTa. H3 3TOrO "'HCJia 
B *YPHaJILI CoseTcKoro Co103a 6LIJIO no
cnaHo 303 CTaTbH, B *YPHaJibl ,npyrHX 
CTpaH - 83 CTaTbH. 125 ,nOKJia,nOB Hanpas· 



JieHO Ha Me:>K.IJ:yHapO.IJ:Hhie Hay<JHhie KOHcl>e

peHIJ;HH, CHMII03HYMhl H WKOJihi, 196 .IJ:OKJia

.D:OB - Ha coBeiiJ;aHHH H KoHcl>epeHn;HH B CCCP. 

Ib.naTeJihCKHH oT.nen npo.non:>KaJI Bhmon

HHTh H .npyrue pa6oThi. Ha 70 ThiC . Konu:H 

B03 poena npo.nyKIJ;HH yqacTKa KcepoKorrupo

BaHHH. 06IIJ;ee 'IHCJIO KCepOKOIIHH 3a HCTeK

WHH ro.n, c.nenaHHhiX .D:JIH na6opaTopu:H, 

6H6JIHOTeKH, ynpaBJieHHH HHCTHTyTa, cO

CTaBJIHeT 237 ThiC. 

BhmOJIHHJIHCh 3aKa3hl na6opaTopu:H H 

.npyrux no.npaJ.neneHHH HHCTHTyTa Ha neqa

TaHHe pa3JIH'IHhiX 6JiaHKOB H HHOH IIOJIHrpa

cl>H'IeCKOH IIPO.IJ:YKIJ;HH, IIOJIHOCThWY.IJ:OBJieT

BOpHJIHCh BCe 3allp0Chl Ha 6JiaHKH .IJ:JIH 

o6pafiOTKH 3KCIIepHMeHTaJihHOH HHcl>OpMa

IJ;HH. 
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.;·· 

llpO.IJ:OJI)I(aJIOCh H3y<JeHHe COCTOHHHH 

Te X HHKH onepaTHBHOH nonurpacl>uu. Ib.na

TeJihCKHH OT.IJ:eJI yqacTBOBaJI B Tpex Hay<JHhiX 

KO Hcl>epeHIJ;HHX, IIOCBHIIJ;eHHhiX 3THM BOIIpo

CaM . 103 3KCKypcaHTa H3 pa3JIH'IHhiX HHC

THT YTOB, THnorpacl>u:H CoBeTcKoro Coro3a 

H .IJ:pyrHX CTpaH-y'laCTHHIJ; IIOCeTHJIO OT.IJ:eJI 

B eJIHX 03HaKOMJieHHH C ero TeXHHKOH. 

Oco 6oe BHHMaHHe noceTHTene:H npHBJieKana 

cl>oT OHa60pHaH TeXHHKa, TaK KaK 3TO, 110-BH

.IJ:HM OMY, nepBhiH IlpHMep BHe.npeHH.Il cl>OTO

Ha6 opa B onepaTHBHyro nonurpacl>uro. Bhl-

6pa HHhle OHRH MaWHHhi Tuna ",[(:>KacTo

TeK CT-70", HBJIHWIIJ;HeCH B HaCTOHIIJ;ee Bpe

MH HaH60Jiee .IJ:eWeBhiMH cl>oTOHa60pHhiMH 

MaW HHaMH, OKa3aJIHCh BIIOJIHe IIO.IJ:XO.IJ:HIIJ;H

MH .IJ:JIH .naHHOrO BH.D:a pa60T. 

B u3oameAbC1<0M omoeAe oceoeH aemoMamu3upoeaHHblii rfiomoHa6op. 3mo 
YAY'IUIUAO noAuzparfiu<~ect<ue t<a<~ecmea ny6Aut<at~ur1. 



1'58 

HayqHo-· 
TeXHHqecKa.H 
6H6JIHOTeKa 

-

B 1972 ro.uy l.fHCJIO l.fHTa TeJieif Hayl.fHo

TeXHHl.feCKOH 6H6JIHOTeKH H ee cPHJIHaJIOB 

COCTaBHJIO OKOJIO 5 000 l.feJIOBeK, B TOM 

l.fHCJie 650 npH6hiBIIIHX B OIUB1 B KOMaH,UH

poaKH. E*e.UHeBHoe l.fHCJIO noceTHTeJieif 

npn6JIH3HJIOCh K 300. KoJIHl.feCTBO Bhi,Uaw 

HOH 3a ro.u JIHTepaTyphi npeBhiCHJIO 220 

TbiC. nel.faTHbiX e,UHHHU. 

no 3aKa3aM l.fHTaTeJieH 3a rO,!l noJiyl.feHO 

no Me*6H6JIHOTe1.fHOMY a60HeMeHTY 1858 

JK3eMnJIHpoa pa3JIH1.fHhiX H3,!laHHH. BhmoJI

HeHo 411 3aHBOK Ha JIHTepaTypy, npHCJiaH

HbiX H3 108 6u6JIHOTeK CoaeTcKoro Co103a 

H ,!lpyrHX CTpaH. 

no BCeM HCTOl.fHHKaM KOMnJieKTOBaHHH 

B 6H6JIHOTeKy 06be,!lHHeHHOrO HHCTHTyTa 

nocTynHJIO 18 820 nel.faTHbiX e,UHHHU, B TOM 

l.fHCJie no 06MeHy - 243 Ha3BaHHH Hayl.fHbiX 

MOHOrpaclJHii: H 76 Ha3BaHHH *YPHaJIOB. libiJIO 

npHHHTO 59 ,!lHCCepTaUHH, 3aiUHTa KOTOpb!X 

cocTOHJiacb B OIU111 . 

npoBO,!lHJiaCb pa6oTa no Ol.fHCTKe cPOH,!la 

OT ycTapeBIIIeH JIHTepaTypbl, H3biMaJIHCb 

Ony6JIHKOBaHHbie npenpHHTbl. 

Ha 31 .ueKa6pH 1972 ro.ua 6u6JIHOTe1.f

HWH ¢oH.u HaCl.fHTWBaJI 306350 nel.faTHhlX 

e,UHHHU. 

Bee nocTynHBIIIHe H3,!laHHH caoeapeMeH

HO o6pa6a ThiBaJIHCb H OTpa*aJIHCb B CBO,!l

Hhl:X Ka TaJIOrax UeHTpaJibHOH 6H6JIHOTeKH 

H B KaTaJiorax cPHJIHaJioB. KapToTeKa Tpy

.uoa yl.feHhiX 011.5111 B 1972 ro.uy nonoJIHH

Jiach 4800 HOBbiMH KapTOl.fKaMH, 6biJI H3-

,!laH yKaJaTeJih ny6JIHKauuH: COTPY.UHHKOB 

HHCTHTyTa 3a 1971 rO,!l. 

BeJiacb HH¢opMaUHOHHo-6u6JIHrpa¢uqe

cKaH pa6oTa. E*eHe.ueJibHO BhmycKaJIHCh 

JKCnpecC-HHcPOPMaUHH 0 HOBhlX nocTynJie

HHHX: "KHHrH", "CTaTbH", "npenpHHTbi". 

Bcero Ja ro.u BhmymeHo 167 HOMepoa, 

BKJIIOl.fHBIIIHX 22 381 Ha3BaHHe. Hanel.faTaHo 

132 cnncKa HOBhiX *YPHaJIOB . E*eHe.ueJib

HO 06HOBJIHJIHCh BhlCTaBKH nOCTynJieHHH 

JIHTepaTypb!. 



EH6nHorpa~HqecKHH OT~en ~an 6onh
moe KOnHqecTBO YCTHhiX H IIHChMeHHhiX 
crrpaaoK no 3arrpocaM coTpy~HHKOB OH..SUI. 

06MeH H3,IJ;aHJUIMH 

Bcero 3a 1972 ro~ B HayqHo-TeXHH'ie
cKyiO 6H6nHoTeKy OHJIH B rropH~Ke o6MeHa 
IIpHcnaHO 7 70;5 ny6nHKaUHH /rrperrpHHTOB 
H OTTHCKOB/ H3 40 CTpaHo 

KpoMe Toro, B rropH~Ke o6MeHa B 6H6-
nHoTeKy 6e crrna THO rrocTyrranH )f(ypHanhi 
76 Ha3BaHHH H3 18 CTpaHo 

KonHqecTBO IIOCTyiineHHH H3 COBeTCKHX 
H 3arpaHHqHhiX yqpe)f(~eHHH IIOKa3hiBaeT 
cne~yiOIUaH Ta6nHuao 

HaHMeHoaa- llpe- 0TTHc- )Kyp- KHH-
HHe CTpaHhl IlpHH- KH Hanhi rH 

Thl 

1 

CmpaH&J

y~acmHUtlbl 

OH.JIH 

lo EonrapHH 

2 

20 BeHrpHH 76 
3o r .n;P 68 
4o llonhma 219 
50 PyMhiHHH 36 
60 CCCP 862 
7 0 qexocnoaa-

KHH 39 

Bcero: ·1300 

,l{pyzue cmpaHbl 

U MeJICOyHapoOHble 
OP2QHU3QijUU 

80 ABCTpanHH 51 
90 ABCTpHH 8 

3 4 5 

1 
10 4 2 

1 
8 5 8 

9 4 
27 140 

5 2 

18 52 156 

44 
3 11 

------------~-~---. 
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--- -------------------------
1 2 

10 0 EaHrna~em 2 
110 EenhrHH 19 

12 0 Epa3HnHH 23 
130 BenHKo6pH-

1aHHH 378 
140 ronnaH~HH 12 
150 roHKOHr 1 
160 rpeuHH 14 
1 7 o )J;aHHH 58 
180 EapaTOM 138 
1 9 0 3arra~HhiH 

EepnHH 24 
20 0 HH~HH 213 
21 0 HpnaH~HH 11 
22 0 HcrraHHH' 19 
23 0 HTanHH 572 
24 0 KaHa~a 77 
25 0 JliOKCeM-

6ypr 
26 0 ManaH3HH 5 
27 0 MeKCHKa 
28 0 HoaaH 

3enaH~HH 

29 o HopaerHH 

30 0 Apa6cKaH 
Pecrry6nHKa 

1 

7 
13 

ErHrreT 28 
31. TiopTyranHH 4 
32 0 CIIIA 2145 
33 o cf>HHnHH~HH 44 
34 ocf>paHUHH 437 
35 0 ct>Pr 738 
36 0 lllaeuHH 40 
37 0 lllaeH:uapHH 14 
38 U:EPH 358 
39 . IOrocnaBHH 7 
400 JIIIOHHH . 316 

3 

9 

46 

8 

239 
52 

34 

23 

24 
60 

1 
1 

69 
3 

4 5 

1 

1 

1 

1 

1 

1 

3 
1 
2 
3 

2 

4 

2 

6 
8 

12 
3 

18 

3 
7 

7 

--~----------------

5777 Bcero: 

06mee 
KOnHqeCTBO: 7705 

610 24 87 

76 243 
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M3o6peTaTe~hCTBO, 
paQHOHa~H3aQH.H, 

naTeHTHa.H 
cJiy)f(6a 

.r 

0TKphiTHB 

<> Bpy'leHue ounAOM06 HQ omKpblmue 
N'~94 "p acna,n <lJH- HOJib- Me 30Ha Ha JJieKTpOH
no3HTPOHHYJO napy" coTpy,nHHKaM OHJUf 
A.M.6an,nHHy,M.H.XaqaTypHHy,M.C.Xaac
TYHOBy, A. T .MaTIOUIRHY, B. T .MaTIOUIHHy, 
JI.H.)I(ypaaneaoB:, B.H.HBaHoBy, M.A.AJH
MOBy, P.r.AcTaauaTypoay, A.C.6enoyco
ay H Jl.rna,nKH COCTOHJIOCL B HIOJie 1972 
ro.na. 

0 ,4unAoM Ha omKpblmue NgJQO "6eJ
pa,nHaUHOHHLie nepexo,nbl B Me Joa TO Max" 
apyqeH coTpy,nHHKY OH.HH 6. M .IloHTe
Kopao B ,neKa6pe 1972 ro,na. 

0 Coo6UieHue o pezucmpa14uu omKp&lmUJI 
N'~114 "3JieMeHT 105-LIH nepHO,nHqecKOH CH-
CTeMLI )J;.H.MeH,neneeaa" COTPYJJ:HHKOB 
OH.HH r .H.cl>nepoBa, IO.Q.OraHeCHHa, 
IO.B.Jio6aHoaa, IO.A.JiaJapeaa, H.3aapLI, 
B.3.6enoaa, B.A.)J;pyHHa, A.r.)J;eMHHa 
H IO.II.XapHTOHoaa ony6nHKOBaHo B "O<PH
UHaJILHOM 6ronneTeHe KoMHTeTa no .nenaM 
H3o6peTeHHH H OTKPLITHH npH CoaeTe MH
HHCTpoa CCCP" N'~ 32 Ja 1972 ro.n. 

0 Ily6AuKa!4UJI opezucmpa14uu omKpblmUJI 
N'~119 ".HaneHHH o6pa3oaaHHH H pacna.na 
caepxTJDKenoro reJIHH - reJIHH 8" coTpy,n
HHKOB OHRH IO.A.naTycoaa, C.A.nyHH
TOBa, B.M.CH,nopoaa noMeiUeHa B "O<l!HuH
aJILHOM 6ronneTeHe" ~ 36 Ja 1972 ro.n. 

• 3TO 10-oe OTKpbiTHe, c,neJiaHHOe co-
Tpy,nHHKaMH OH.HH, KOTopoe nonyqHno 
npaBOBYIO OXpaHy. 

Jbo6peTeHHH 

1972 r.l 1971-~1958-
1972 rr. 1972 rr. 

nonaHo Jai&OK Ha 
H306peTeHHI 104 
nony'leHo nonolKa
TenJ.Hwx peweHKA 42 

209 863 

79 290 



1972 r.,1971- 11958-

1972rr. 1972rr. 

BHe.11peHo H3o6pe-
TeHHI 20 
Cpe.llHHi pancep 
aaTopcxoro 803" 
HarpalK.IleHB.I 3a 
H306peTeHH.I /py6./ 490 

44 172 

420 316-

P~HoHa~H3aTopcKHe 

npe.o;~mKeHHs 

1972r . ,1971 - 11956-
1972rr. 1972 rr. 

BHe.11peHo pauao-
H&nH3&TOpCKHX 
npe.llnolKeHHi 
YotTeHHWi JKOHO" 
MH'feCKHi J4HIIeKT 
8 TWC .py6. 
Cpe.llHHi pa3Mep 
a&Topcxoro 803-
Harp&liC.IleHH.I 

510 

42,5 

33 

872 4300 

94,7 1294,7 

37 38 

MTOI'H 
KOHKypCOB 

A. B He ,a; p e H H hie H 3 o 6 peTe H H .H 

1- a.R npeMu.R: JI . li .ronoaaHoB H B .JI .MaJap
CKHH, ")I(H,a;Koso,a;opo,a;Ha.H MH
rneHh", aBTOpCKOe CBH;:J;eTe
JlhCTBO N2 288178. 

2- ble npeMuu: 1. 3.B.Ko3y6cKHH, M.Manhi, 
"Cnoco6 OCBe~eHH.ll BO,a;o
pO;:J;HOH ny3hiphKOBOH KaMe
phi"; aBTopcKoe CBH;:J;eTeJihCT
BO N2 160604. 
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2.B . H.~aHHJIOB,E .H . Po3aHOB, 

B.H.CMHPHOB , A . B.lllecToB, 
"reHepaTop nHnoo6pa3HhiX 
HMllYJihCOB TOKa ;:J;Jl.ll CHCTe
Mhi MarHHTHOH paCT .H)I(KH 
nyqKa qacTHU CHHXpOUHKJIO
TpOHa", aBTOpCKOe CBH,a;e
TeJihCTBO N2 300949. 

li.H3o6peTeHH.ll 

1-.R npeMu.R: IO . ~.li.eJHOrHx, " JlHHeHHhiH 
YCKOpHTeJih HOHOB", aBTOpCKOe 
CBH;:J;eTeJihCTBO N2 313319. 

2-.R npeMu.R: E.H.,tih.HqKoB, A.r .3enh,a;oaHq, 
"Cnoco6 Ja~HThi OT Jarp.H3He
HHH OTBep,a;earnHMH raJaMH no
BepXHOCTeH HH3KOTeMnepaTyp
HOrO cocy,a;a", aBTOpCKOe CBH
,a;eTeJihCTBO N2 309329. 

B. PauHoHaJIH3aTopCKHe 
npe,a;JIO)I(eHH.ll 

1- .R npeMu.R: B. B .<l>e,a;opHH, "H3MeHeHHe 
c x e:Mhl Ja~HThi a,a;peca KOMaH
;:J;hi 3BM li3CM -6" . 

2-J: npeMu.R: A.H.Jiro6eHKO , "KoMMyTaTop 
BXO)J;HhlX CHrHaJIOB K CTpo6o
CKOnHqe CKOMY OCUHJIJIOrpa¢y 
;:J;JI.H MHoroKaHaJihHoro Ha6nro
..neHH.H BhlCOKoqacTOTHhiX CHr 
HaJlOB". 

r.ITporH03hl H o630phl 

3- .R npeMu.R: A.<I>.ITHcapea , "llepcneKTHBhi 
pa3BHTH.ll TpeKOBhlX ,a;eTeKTO-

pOB qaCTHU" . 

IIoolJipume.ll bHa.R npeMu.R: JI.3 . BeHUKOBCKHH , 
A.r .3enh,a;oaHq, H.H.HHKHrnH
Ha, P .A.<I>eceHKO, "HcnOJih30-
BaHHe .liBJieHHH CBepxnpOBO;:J;H
MOCTH B ¢H3HKe BhiCOKHX 
3HeprHH". 
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flaTeHTHWI 
HHCPoPM~ll 

BLm)'ll{eHo 24 HOMepa 610nneTeHJ1 " lla

TeHTLI", B KOTOpbiX ,naHa CHrHaJibHaJI HH$o p

MaUHJI 0 2762 naTeHTaX H aBTOpCKHX CB H

,neTeJibCTBaX Ha H306peTeHHJI no TeMaTHKe 

OHJIH. 

:-

.. 

P8.3pa6oTKa npasoBbiX uopM 

C 3 no 6 OKTH6pJI 1972 ro.na B )l;y6He 

COCTOJIJIOCb 2-oe COBe~aHHe 3KCnepTOB

naTeHTOBe,nOB cTpaH- yqacTHHU OHJIH, Ha 

KOTOpOM 6biJI 06Cy:>K,neH H B OCHOBHOM 

cornacosaH npoeKT nono:>KeHHJI o6 H3o6pe

TeHHJIX · B OHJIH. 



--

06~eHHCTHTYTCKHe 
CJiy)K6bi 
A~MHHHCTpaTHBHO-

u 
X03HHCTBeHHaH 
~eHTeJibHOCTb 



164 

0T,QeJI 
pa,QHaQHOHHOH 
6e30TiaCHOCTH 

4' 

.. 

~eHTeiThHOCTh OT~erra pa~HaUHOHHOH 

6e3orracHOCTH 6hlrra CBH3aHa c o6ecrreqe

HHeM ~03HMeTpHqeCKOrO KOHTpOITH pa~Ha

UHOHHOH o6cTaHOBKH B6ITH3H ~eHCTBYID~HX 

H~epHo-d>H3HqecKHX ycTaHOBOK OHJIH, a 

TaK)I(e B ITOMe~eHHHX, B KOTOphlX rrpOBO~HT

CH pa60Thi C OTKphiThlMH pa~HOaKTHBHhiMH 

Be~eCTBaMH H aMITYITHpOBaHHhJMH pa~HO

aKTHBHhJMH HCTOqHHKaMH. ilpOBO~HITHCh 

TaK)I(e rrposepKa 3arpH3HeHHOCTH OKpy)l(aiD

~eH cpe~hl pa~HOaKTHBHhiMH Be~eCTBaMH 

B paHOHe pacrrorro)l(eHHH OHJIH H HH~HBH

~yarrhHhiH ~03HMeTpHqecKHH KOHTpOITh. 

B HaCTOH~ee speMH HH~HBH~yarrhHhiM 

~03HMeTpHqecKHM KOHTporreM OXBaqeHO 

oKorro 2 000 coTpy~HHKOB OHJIH. CTerreHh 

o6rryqeHHH 99, 7o/o KOHTpOrrHpyeMhiX COTpy~
HHKOB Jla6opaTOpHH BhJCOKHX 3HeprHH, 

76, lo/o coTpy~HHKOB Jla6opaTopHH H~epHhiX 
rrpo6rreM, 80, 7o/o COTPY~HHKOB Jla6opaTOPHH 

HeHTPOHHOH d>H3HKH H 98,3o/o COTPY~HHKOB 
Jla6opaTOpHH H~epHhiX peaKUHH He rrpeBhi

warra 0,2 ro~oBoH rrpe~errhHO ~orrycTHMOH 
~03hl. 

C uerrhffi yBerrHqeHHH CTerreHH ~OCTOBep

HOCTH pe3yiThTaTOB ~03HMeTpHqeCKOrO 

KOHTPOITH B OT~erre pa~HaUHOHHOH 6e3orrac

HOCTH 6hiiT BhJITOITHeH pH~ HayqHQ- MeTO~H

qeCKHX H HH)I(eHepHo-TeXHHqecKHX pa60T. 

ilJ?OBe~eHO cpaBHeHHe pa3rrHqHhiX MeTO~OB 

H rrpH60pOB ~03HMeTpHH B ITOITHX H3rryqeHHH 

rrpOTOHHhiX yCKOpHTerreH HHCTHTyTa, 3KCrre

pHMeHTaiThHO rrposepeHa ITHHeHHOCTh ITOKa-

3aHHH cqeTqHKOBhiX ~03HMeTpOB HeHTpOHOB 

B ITOITHX pacceHHHOrO H3rryqeHHH B6ITH3H 

CHHXpodJa3 OTpOHa, CHHXpOUHKITOTpOHa H pe

aKTopa HliP- 30. H3MepeHhi crreKTphi HeHT

poHOB 3a 3a~HTOH yCKOpHTerreH rrpOTOHOB, 

BhiiTOITHeHhl 3KCrrepHMeHThl ITO rrposepKe Me

TO~OB pacqeTa 3a~HThl YCKOpHTerreH rrpoTo

HOB Ha BhiCOKHe 3HeprHH, pa3pa6oTaHhl 

rrporpaMMhl ~ITH pacqeTa C ITOMO~hffi 3BM 
crreKTparrhHo-yrrrOBhlX pacrrpe~erreHHH pe

ITHTHBHCTCKHX HeHTpOHOB B 3a~HTe. H3rO

TOBITeH H HaiTa)l(eH MaKeT CITeKTpOMeTpa 



HYKJIOHOB BbiCOKHX :meprHH. llpoBe,IJ;eHbl HC

CJie,IJ;OBaHHH pa,IJ;HOaKTHBHOCTH B KOHCTpyK

IIHOHHbiX MaTepHaJiaX, HaBe,IJ;eHHOH pacceHH

HbiM H3Jiy'leHHeM B 3aJie CHHXPOIIHKJIOTpo

Ha. 

Ocyw;ecTBJieH PH.D: 3KcnepHMeHTOB no 

H3y'leHHIO BJIHHHHH pa60Tbl H,I!;epHO -$H3H'Ie

CKHX ycTaHOBOK OHRH Ha 3arpH3HeHHOC~h 

OKpy:IKarow;eif cpe,I!;bl pa,I!;HOaKTHBHbiMH Be-
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w;e c TBaMH. OcBoeHbi pa.nHoxHMH'IeCKHe Me

TO.D:hi Bbi,IJ;eJieHHH CTpOHUHH, lle3HH H CYMMbl 

H3 TOITOB pe,IJ;K03eMeJibHbiX 3JieMeHTOB H3 

np 6 Ha pa,I!;HOaKTHBHOCTb OKpy:~Karow;eif cpe

.IJ:bi. B pe3yJihTaTe npoBe.neHHbiX Hccne.noBa

HH ycTaHOBJieHO, 'ITO 3arpH3HeHHOCTb 

OKp y:IKaiOw;eif cpe,II;bl pa,I!;HOaKTHBHbiMH Be

w;e cT~aMH B paH:oHe OHRH He npeBbiiiiaeT 

cpe .nHero ypoBHH. 
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CoseT 
no 
pa~HO~~eKTpOHHKe 

BbicTaaKa 

npu6opOB ~~epHOH 3~eKTpOHHKH 

H H3MepHTe~bHOH TeXHHKH 

CoaeTOM no pa~Ho3neKTpOHHKe no~ro
ToaneHa H npoae~eHa a .LJ:y6He BLICTaaKa 
npH60pOB 11~epHOH 3TieKTpOHHKH H H3Mepu
TeTihHOH rexHHKH. BHemHeroproahle npe~
npH11TH11 H HayqHo-uccne~oaarenhcKue 

neHTPLI Hapo~HoH: Pecny6nHKH lionrapnu, 
BeHrepcKoH: Hapo~HoH: Pecny6nHKH, llonL
CKOH Hapo~HOH Pecny6nHKH H qexocno
sanKoH: ConuanucruqecKoH: Pecny6nHKH no
Ka3anu CBOH 3KCnOHaThl. llo BpeMeHH 3TO 
MeponpH1!THe 6Lmo npuypoqeHo K pa6ore 
Me*~YHapo~Horo HayqHoro cosemaHH11 no 
nonynpOBO~HHKOBhiM ~eTeKTOpaM,jnpOBO

~HBllierOCJI 06'he~HHeHHbiM HHCTHTYTOM/, 
yqacTHHKH KOTOpOrO 03HaKOMHTIHCb C 3KC
nOHHpOBaBlliHMHC11 npu6opaMH. BhlcTaBKY 
nocerunu raK*e cnenuanucThl H3 HayqHo
uccne~oaarenhcKHX HHCTHTYTOB MocKBhi, 
JleHHHrpa~a u ~pyrux ropo~oa, a raK*e 
rpynna corpy~HHKOB ceKperapuara Coaera 
3KoHoMuqecKoH: a3anMonoMomu. Yqacrue 
B pa6oTe BbiCTaBKH npe~CTaBHTeneH: BHem
HeToprOBhiX npe~ripunuH: BHP, ITHP ,CCCP 
H qCCP n03BOTIHTIO onepaTHBHO o<lJopMHTh 
roproBLie cornameHHJI. 

lloKa3 a .LJ:y6He ycnexoa npu6opocrpoe
HH11 H Jl~epHOH 3TieKTpOHHKH CTpaH-yqacT
HHI..{ 06'be~HHeHHOrO HHCTHTyTa, CTaBlliHH 
Tpa~Hl{HOHHhlM, CnOC06CTByeT pa3BHTHID 
Me*~YHapO~HhiX CB1!3eH, 06MeHy TeXHHqe
CKHM onhiTOM, a TaK*e noMoraeT o6ecne
qnrb ae~ywuec11 a OHRH 3KcnepuMeHThi 
He06XO~HMbiM 3TieKTpOHHhiM o6opy~OBaHH
eM, H3rOTOBTieHHhiM B CTpaHax-yqaCTHH
l{aX. TaK, MHorue npu6ophi cpa3y *e nocne 
oKoHqaHH11 BhlCTaBKH nocrynunu a pacno
P11*eHne yqeHhiX HHCTHTyTa. lihmH 3aKnro
qeHhi KOHTpaKThi Ha nocraaKy a OHRH H3 
BeHrpuu MHoroKaHanhHhlX aHann3aTopoa u 
u 3MepurenLHhiX npu6opoa, u 3 . llonLmH -
KOHCTpyKTHBHhiX 3TieMeHTOB B CTaH~apTe 



KAMAK c 6JioKaMH nHTaHHH H BhiCOKot.J.a c

TOTHhiX CTp060CKOnHt.J.eCKHX OCUHJIJIOCK O

nOB, H3 qeXOCJIOBaKHH - MO~yJieH MHKp o-

3JieKTpOHHKH, pa3'heMOB KAMAK H ~pyrux 

pa~HOKOMnOHeHTOB. 

KoHKYP9 

ua pa3pa6oTKy ycTpOHCTB 

HA8pHOH 3R8KTpOHHKH 

c npl1MeneuHeM 

MHKp03R8KTpOHHbiX CXeM 

B uenHx nonynHpHJauun ycTpOHC TB 

H~epHOH 3JieKTpOHHKH, pa3pa6oTaHHhiX B 

no~pa3~eJieHHHX 06'he~HHeHHOrO HHCTHTy Ta 

C npHMeHeHHeM MHKp03JieKTpOHHKH, HX 

YHHlPHKaUHH H opraHH3aUHH OnhiTHOrO H c e

pHHHOrO npOH3BO~CTBa B UeHTpaJihHhiX 3 K C

nepnMeHTaJihHhlX MacTepcKHx CoBeToM no 

pa~H03JieKTpOHHKe no~rOTOBJieH H npOBe~eH 

TpeTHH TeMaTHt.J.eCKHH KOHKypc no~ ~eBH3 0M 

"MnKp03JieKTpOHHKa". Ha KOHKypc 6Lm o 

npe~cTaBJieHo 6onee 20 pa6oT no cne~yro 

IUeH TeMaTHKe: 

BpeMeHHaH H cneKTpOMe'[pHt.J.eCKaH 

3JieKTpOHHKa ~JIH Ct.J.eTt.J.HKOB H~epHhiX H 3-

Jiyt.J.eHHH; 

- annapaTypa conpH:>KeHHH c 3BM; 

annapaTypa ~JIH BhiBO~a unllJpoB IX 

~aHHhlx; 

- KOHCTPYKUHH 3JieKTpOHHOH annapaT y 

phi H 3JieMeHTOB Ha MHKpOMO~YJIHX, HCTO t.J. 

HHKH ee nHTaHHH; 

ycTpOHCTBa o6pa60TKH lPHJihMO~OH 

HH!lJOpMaUHH. 

AnnapaTypa ~eMoHcTpnpoBanach a 

BhiCTaBKe KOHKypCHhiX pa60T H 6hma npe~ 

CTaBJieHa aBTOpaMH Ha CeMHHape, B KOT -

pOM npHHHJIO yt.J.aCTHe :>KIOpH KOHKypca. )l(ro H 

OTMeTHJIO 3Ha1.J.HTeJihHhie ycneXH, ~OCTHr 

HYThle Jia6opaTOpHHMH H no~paJ~eJieHHHMH 

06'he~HHeHHOrO HHCTHTyTa B 06JiaCTH c o -

3~aHHH OT~eJihHhiX ycTpOHCTB H UeJihiX CH 

CTeM 6JIOKOB H~epHOH 3JieKTpOHHKH C npH -
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MeHeHHeM MHKp03JieKTpOHHhiX HHTerpaJih

HhiX CXeM, 1.J.TO OTKphiBaeT HOBbie 60JihiiiHe 

B03MO:>KHOCTH ~JIH lPH3HKOB- 3KCnepHMeHTa

TOpOB. ,ll;Be nepBhie npeMHH :>KIOpH npHCY~HJIO 

Ja pa6oThi: 

- "CHCTeMa 6JIOKOB UH!lJpOBOH 3JieKTpO

HHKH B cTaH~apTe KAMAK" /rpynna aBTo

poB H3 Jla6opa TOpHH BhiCOKHX 3HeprHH, py

KOBO~HTeJih - 11.<l>.KoJinaKOB/; 

- "YcTpOHCTBO CBH3H onepaTopa C 3BM 

B noJiyaBTOMaTHt.J.eCKHX H3MepHTeJihHhiX CH

CTeMaX" /rpynna aBTOpOB H3 Jla6opaTOpHH 

Bhi"lJ.HCJIHTeJihHOH TeXHHKH H aBTOMaTH3aUHH, 

pyKoBo~nTeJih - ID.A.Kap:>KaBHH/. 

CTauAapTH3aQHH H TeKymHe pa6oTbl 

Ha OCHOBe MaTepHaJIOB KOHKypca cne

UHaJihHOH KOMHCCHeH, Ha3Hat.J.eHHOH CoBe

TOM no pa~H03JieKTpOHHKe, rOTOBHTCH 

peKOMeH~aUHH no HaJia:>KRBaHHIO npOH3BO~

CTBa B UeHTpaJihHhiX 3KCnepHMeHTaJihHhiX 

MaCTepCI<HX HaH60Jiee y~at.J.HhiX 6JIOKOB, Bhi

nOJIHeHHhiX B cTaH~apTe KAMAK. 

Ha Jace~aHHHX CoBeTa paccMaTpHBa

JIHCh BOnpOChl, CBH3aHHhie C opraHH3aUHeH 

B U:3Me HOBhiX TeXHOJIOrHt.J.eCKHX yt.J.aCTKOB, 

He06XO~HMhlX . ~JIH BHe~peHHH B npOH3BO~

CTBO 6JIOKOB H YCTpOHCTB C npHMeHeHHeM 

MHKp03JieKTpOHHKH. 

CoBeT ~aJI peKoMeH~aUHH TaK:>Ke no 

npH06peTeHHIO H pacrrpe~eJieHHIO KOMnOHeH

TOB pa~H03JieKTpOHHKH, H3MepHTeJihHhiX 

npn6opoB H T .~. Ha ero Jace~aHHHX o6cy:>K

~aJIHCh H COrJiaCOBhlBaJIHCh KBapTaJihHhle 

nJiaHhl no BhlllYCKy 3JieKTpOHHhiX H3~eJIHH 

B U:3Me. Pa6ot.J.eH rpynnoH no~roTOBJieHa 

H BhmymeHa oqepe~HaH cepHH nH!lJopMaun

OHHO- cnpaBO"lJ.HhiX JIHCTKOB K 3JieKTpOHHhiM 

6JIOKaM, H3rOTOBJIHeMhiM B UeHTpaJihHhiX 

3KCnepHMeHTaJihHhiX MaCTepCKHX. 

B 1973 ro~y CoBeTOM no pa~H03JieKT

poHHKe roTOBHTCH oqepe~HOH, VII , cnM'

noJHYM no H~epHOH 3JieKTpOHHKe, nOCBH

IUeHHhiH BOnpocaM HCnOJih30BaHHH MaJihiX 

3BM B 3KCnepHMeHTaJihHOH H~epHOH lPH3n

Ke. 

• 
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A,n:MHHHCTpaTHBHO-
(.) 

X03liHCTBeHHa.H 
,n:eHTeJibHOCTb 

:-

Ka,zq>hl 
qucneHHOCTb coTpy~HHKOB 06~e~HHeH

Horo HHCTHTyTa H~epHhlX HCCne~OBaHH~ 

/ncKmo'iaH npou 3BO~CTBeHHbie no~pa3~ene
HHH/ Ha 31 ~eKa6pH 1972 ro~a COCTaBHna 
4124 qenoaeKa. 

Pacnpe~eneHne coTpy~HHKOB OHJUI no 
KaTeropHHM noKa3aHo a Ta6nuue: 

KaTeropH• pa6oT
HRkOB 

tfHCJieHHOCTb B Jla • 
6opa TO pH IIX H yn • 
paBJieHHH 

Hay'IHWe COTPY.!IHHkH 781 
HHliCeHepw I 031 
TexHHkH H MacTepa 322 
Pa6o'IHe 1534 
CnyliCaWHe 260 
Mna.!IWHA o6cnylKHBa-
JOWHii nepcoHan 146 
CTHneH.!IHaTw 15 
Y'leHHKH 35 

HToro : 4124 

B OHRH pa6oTaiOT 4 aKa~eMHKa AH 

CCCP /H.H . .6oromo6oa, .6.M.IloHTeKopao, 
r.H.~nepoa, H.M.~paHK/, 9 qneHOB·Kop
pecnoH~eHTOB /A.M . .6an~HH, ~.H . .6noxnH
uea, H.H.roaopyH, B.II.~)f(enenoa, H.3aa
pa, M.r.MemepHKoa, H.Co~HoM, H.To~o
poa, ~.B.IliHpKOB/, 82 ~OKTOpa HayK H 358 
KaH~H~aTOB HayK. 

B 1972 ro~y a OHRH npHHHTO 44 7 qeno-
BeK: 

Hay'iHbiX coTpy~HHKOB 
HH)f(eHepOB 
TeXHHKOB H MaCTepOB 
pa60'iHX 
cny)f(amux 
Mna~mero o6cny)f(HBaiO
mero nepcoHana 

- 114 
93 
32 

- 170 
26 

- 12 

YaoneHo H3 OHRH 3a JTOT )f(e nepuo~ 
B CBH3H C OKOH'iaHHeM CpOKa pa60Tbl H no 
~pyrHM npH'iHHaM 479 'ienoBeK. 



B Te'!eHHe ro.n:a ytieHhiMH coaeTaMH H 

Hay'IHO·TeXHH'IeCKHMH COBeTaMH Jia6opa TO· 

pHH H36paHhl Ha .D:OmKHOCTH Ha HOBbie CpOKH 

103 cneuHaJIHCTa. 

llpHCBOeHbl y'IeHbie 3BaHHH MJia.n:rnero 

Hay'IHOrO COTPY.IJ:HHKa 24 H 3BaHHH CTaprne

ro HaytiHoro COTPY.D:HHKa 14 qenoaeKaM. 

B Te'!eHHe 1972 ro.n:a 3aii.(HTHJIH KaH.n:H~ 

.IJ:aTCKHe .IJ:HCCepTai.(HH 28, .IJ:OKTOpCKHe - 8 

'!eJIOBeK. 

~HHaHCOBrul 

~e.HTeJibHOCTb 

~JIH npoae.n:eHHH Hay'IHO·Hccne.n:oaa-

TeJihCKHX pa60T H KanHTaJihHOrO CTpOHTeJih

CTBa Hay'IHO·HCCJie.IJ:OBaTeJibCKHX H .n:pyrHX 
o6'heKTOB KoMHTeT TionHOMO'IHhiX llpe.n:cTa

BHTene:H rocy.n:apCTB·'!JieHOB 06'he.IJ:HHeHH0" 

ro HHCTHTyTa H.IJ:epHhiX HCCJie.D:OBaHHH 

accHrHoaan Ha 1972 ro.n: 34562 ThlC. py6 . 

<l>aKTH'IeCKHe pacxo.n:LI 3a 1972 ro.n: co

cTaBHJIH 34961 ThiC. py6. /HJIH 101 ,2o/o no 

OTHOIIIeHHIO K rO.IJ:OBhiM aCCHrHOBaHHHM/, 

pacnpe.n:eneHHe KOTOPhiX no paJ.n:enaM 6ro.n:

)KeTa noKa3aHo a Ta6nHue. 

HaHMeHOB&HHe rollOBble cJ>aJCTH • B~ 
paJ.!lenoa accHrHo· 'leCJCHe J( 

B&HHII pacxo- nna-
llbl HY 

/B TWC . py6./ 

2 3 4 

1. A.!lMRHHCTpa-
THBHO· ynpaB • 
neH'IeCJCHe H 
XOJJIHCTBeHHbJe 
paCXO.!lbl 3215 3207 99,7 

2. Pacxo,llw Ha 
H&y'IHO·Hccne-
.!lOBaTenbCKYJO 
,lleiiTena.HOCTb 19455 19183 98,6 

3. KanHTanbHWe 
BnOlKeHHII Ha 
CTpOHTenLCTBO 
H&Y'IHO·Hccne· 
.!lOB&TenLCKHX H 
.!lpyrax o61teK· 

2 

TOB 11892 

HToro 34562 
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3 4 

12.571 105,7 

34961 101,2 

KanHTaJibHoe 

CTpOHTeJlbCTBO 

3 aTpaTbl Ha KanHTaJibHOe CTpOHTeJibCT· 

BO ay'IHO"HCCJie.D:OBaTeJibCKHX H .n:pyrHX 
06'heKTOB B 1972 ro.n:y nnaHHpOBaJIHCh B CyM

Me 11 892 ThiC. py6ne:H . BLmonHeHHe •ro.n:o

aoro nnaHa no OT.IJ:eJihHhiM cTaThHM KanH

TaJihHoro CTpOHTeJihCTBa OTpa)KeHO B Ta6-

nHue . 

CTpyKTypa ro.!lOBOH 
KanHTanL· nnaH 
Hwx ano>Ke-
HHH 

Bcero KanH· 
TanbHWX ano-
>KeHHif: 
B TOM 'IHcne: 
I. CTpOHTenb

HO"MOHT&>K· 

/B TWC . 

11892 

HWe pa60Tbl 5405 

2. 06py.!loBa· 
HHe, HHCTpy· 
MeHT, RHBeH· 
T&pL 5946 

3 . npo'IHe J&Tpa • 
TW 541 

«<>&JCTH • ~ Bbl" 
'leCKOe non· 
Bbmon- HeHHJI 
HeHHe 

py6./ 

12571 105,7 

4656 86,1 

7308 122,9 

607 112,1 

Bae.n:eHO B .D:eHCTBHe OCHOBHhiX <iJOH.IJ:OB 
Ha CyMMy 9255 ThiC. py6 . 





HoaocmpouKu J(y6Hbl. 





flpOH3BO~CTB8HHaH ~eaTe~HOCTb 

B COCTaBe 06'be.IJ;HHeHHOrO HHCTHTyTa 
Haxo.n;HTCJI cneuHanH3HpoaaHHhie npoH3BO.D:
CTBeHHhie TIO.IJ;pa3.n;eneHHJI: 3KCTiepHMeH
TanhHhie MaCTepCKHe /OTihiTHhiH 3aBO.IJ:/, 
TpaHCTIOpTHhiH OT .n;en, peMOHTHO- CTpOHTe
nhHhlH yqacToK, oT.n;en rnaaHoro 3Hepre
THKa H .n;pyrHe, OHH o6cny)f(HBaiOT na6opa- · 
TOPHH HHCTHTyTa. H3nHlliHJIJI npo.n;yKUHH H 
ycnyrH peanH3yiOTCJI CTOPOHHHM. opraHH-

3aUHJIM. ~eJITenhHOCTh TipOH3BO.IJ;CTBeHHhlX 
no.n;paJ.n;eneHHH a 1972 ro.n;y xapaKTepHJy
eTcH OCHOBHhlMH TIOKa3aTenJIMH, TipHBe.IJ;eH
HhiMH B Ta6nHI.J;e. 

noxa3aTeJJB roJlOBOI cii&JCTR- ~BW-
nnaH ~ecxoe non

awnon- aeaa• 
HeRRe 

2 3 4 

I. 06 ... ew roToBol 
DpOJlYKUBB, BW-
DOnHeHHWX pa60T 
B OIC&3&HHWX yc-
nyr B TWC.py6. 7267 7461 102,7 

2. Pe3ym.TaTw ella-
H&HCOBOI Jle•-
TeJJLHOCTB /npa-
6wnL/ B TWC .py6. 627 1054 
B ~ x o6 ... ewy 8,6 14,1 

3. laTpaTw aa I 
py6nL peana3o-
B&HHOI npOJlYKURR 
B xonelxax 91,4 85,9 

• 

4. lfacneHHOCTL 
pa6oT&JOIUJIX 

2 

1693 

173 

3 4 

1614 

OxpaHa Tpy~a, 

T8XHHKa 6e30llBCHOCTH 

H opoH3BO~CTBeHHaH CBHHTBpHa 

B 1972 ro.n;y Me)f(.IJ:Y .IJ;HpeKUHeii H npo4J
COl03HhiM KOMHTeTOM HHCTHTyTa 6hinH Ja
KnroqeHhl cornameHHH o npoae.n;eHHH Mepo
npHHTHH TIO oxpaHe Tpy.n;a, TeXHHKe 6e3-
0TiaCHOCTH H TipOH3BO.IJ;CTBeHHOH CaHHTapHH, 
KOTO p hie BhiTIOnHeHhl B ycTaHOBneHHhie CpO
KH. llpH 3TOM H3paCXO.IJ;OBaHO 69100 py6-
neil, a TOM qHcne: 

Ha npe.n;ynpe)f(.n;eHHe 
qaes - 30560 py6; 

• 

HecqacTHhiX cny-

Ha npe.n;ynpe)f(.n;eHHe Ja6oneaaHHH Ha 
npOH 3BO.IJ;CTBe - 15000 py6; 

Ha o6mee ynyqmeHHe ycnoaHii Tpy.n;a -
- 23540 py6. 

B HHCTHTyTe 6hm opraHH30BaH H npo

ae.ne ir o6meCTBeHHhiH CMOTp KynhTYPhl npo
H3BO.IJ: CTBa. B nepHo.n; ero npose.n;eHHJI OT 
COTPY.D:HHKOB HHCTHTyTa TIOCTYTIHnO 778 

npe.n;n O)f(eHHH, H3 HHX 327 6hinH peanHJO
BaHhl B XO.IJ;e CMOTpa. 




