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UEJIH H :JA.AA'IH 
OB'ItEAHJIEHHOro HHCTHTYTA ft.AEPHYX HCCJIEJ¥)8AHHA 

06'1>811HH8HHI>IR KHCTHTYT SIJ18pHI>IX RCCif8110UHRI RM88T caoel 11811•10: 

o6ecneqeHR8 C08M8CTHOrO Dp088J18HRR T80p8TRq8CKHX H 8KCD8pRM8HT81J.HI>IXHCCII8-

J1088HHI 8 o6nacTa •nepaol ~asaxa yq6RI>IMH rocynapcT8 - qneaoa MacTHTyTa; 

conelcTue pasaaTHJO •nepaoR ~asaxa 8 rocynapcTaax - qneaax Mac_THTyTa nyTew 

o6M8H8 ODI>ITOM H J10CTH~8HHRMH 8 T80p8THq8CKHX H SKCD8pHM8RT811.HI>IX HCCIJ8J1088HHRXI 

DOJ1118plK8HH8 CBR3R C 38HHTepeC088HHI>IMR H&IIHORAII.HI>IMH R M8~yaapOJ1HblMH 

aayqao-accneno-.Ten•cxRMR a npyrHMH opraaHsauaRMH 8 nene pasaaTHR RnepaoR ~asa

xa R R3b1CK8HRR H081>1X 803MOlKHOCTel MHpHOrO npHM8H8RRR 8TOMHOI &HeprHRI 

coneiCT8R8 8C.ecTopoaaeMy paa aH'I'HIO T8opqecKHX cnoco6aocTeR aayqao-accnenoaa-

Ten•cKRX xanpo8 rocynapcT8 - qneao8 MacTHTyTa. 

Beet caoel neRTen•aocT•~ MHCTHTYT 6yneT coneRcT&08a~ acnon.soaaRHJORJ1epaoR 

saepraa Ton•xo nnR Mapawx uenel aa 6naro 8Cero qenoaeqecTaa. 

YcTaa OMSIM, rnaaa VII 



JIABOPA'IDPHH H OCHOBHME YCTAHOBKH 

()B'J,E.lftHEHHOrO HHCTHTYTA SfAEPHIIX H~OBAHHA 

na~opaTOpBB BWCOKRX a aepral 

Caaxpo41asoTpOR .QnB JCKOp8RRB npoTOR08 .QO &HeprRH 10 rsll 

na~opaTOpBB K.Q8pRWX n p o~neM 

CasxpouaJtnoTpoa .QnB ycJtopeaas npoToaoa .QO aaepraa 680Maa 

na~opaTopBB B.Q8pHWX p 8 8KURI 

URJtnOTpoaw .QnB ycJtopeaa• MHorosapB.QHWX aoaoa 

na~Op8TOpBK H81TpOHHO ft tR3HKR 

HMnyn&cawl peaxTop sa ~wcTpwx aeiTpoaax 

na~Op8TOpBB T80p8TRqecx o l tB3HXB 

na~Op8TOpBB &wqacnRT8n&HOI T8XHH XR R 8BTOM8TK38UKB 

8 INI8KTpOBHO~BWqRcnBT8n&RbiX M8WBH 

5 





• 

Bse,neHHe 

B npoweaweM roay 06'beauHeHHhiA HHCTHTYT 

SlttepHhiX uccneaosaauA ycnewao Bhmonaun cBoJO 

H8y'lHYJO riporpaMMy TeopeTH'leCKHX H 9KCnepH

MeHT8nhHhlX HCCnettOB8HHA. npoaon*anOCb aanb

HeJ;lruee p83BHTHe H ycoBeprueHCTBOB8HHe 9KCne

pHMeHT8nbHOJ;! 083bl HHCTHTyTa - OCHOSHbiX 

YCT8HOBOK H ci>H3H'leCKOA annapaTyphlo 

KaK H3BeCTHo, B CoseTCKOM Co103e scTy

nun B 9KCnnyaTaUHJO KpynHeAruHA (Ha 76 fas) 

YCKOpHTenb npOTOHOS S H HCTHTyTe ci>H3HKH Bbl

COKHX aaepruA 6nH3 Cepnyxosa. B cooTBeTcT

BHH c cornaweHHeM, 3aKnJO'leHHhiM Me*ay OHHH 

H Hcl!B3 CCCP, y'l~Hbie sawero HHCTHTyTa npu

cTynunu K peanH38UHH nporpaMMhi aKcnepuMeH

TOB nepBOA~oqepeaH Ha 9TOM YCKOpHTene. nep

Bb!M Ollb!TOM 9TOA nporpaMMbi SIBnSieTCSI HCCne

llOB8HHe ynpyroro pacCeSIHHSI npOTOHOB llpOTOH8MH 

H8 Manbie yrnbi B o6naCTH 9HeprHA 10-70 faB -

aanbHeAwee p83SHTHe UHKna OpHrHHanbHhlX 9K

crrepHMeHTOB1 Bb!flOnHeHHb!X H8 llYOHeHCKOM CHH

Xpocl>a30TpOHe. Hawa uccneaosaTenbcKaSI rpynna 

cosMeCTHO c cjJH3HKaMH Hcl!B3 nonyquna npeasapu

TenbHhie cseaeHHSI o noseaeHHH aucl>paKUHOHHoro 

Koayca ynpyroro p p -pacceSIHHSI B paaee aeao
cTynHoA o6nacTH aaepruA. 3KcnepuMeHThi se

ayTCSI C llOMOWbiO MHOrOK8H8nbHOrO aeTeKTOpa 

C nonynpOBOaHHKOBbiMH C'l~T'lHK8MH 1 paoOT8JO

Wero H8 nHHHH C aneKTpOHHO-Sbl~HCnHTenbHOA 

M8lUHHOA. npoBetteHbl T8K*e nepBbie oony~eHHSI 

SlttepHbiX cl>oT09MynbCHA B n!IOHHbiX ny'lK8X yCKOpH

TenSI C 9HeprueA 40 H 60 faB. 3KCllOHHpOB8HHbie 

MaTepuanhi o6pa6aTbiS8IOTCSI s OH.HH H B pSiae 

na6opaTOpHA CTpaH-y~aCTHHU. 

nnSI npeaCTOSIWHX 9KCITepHMeHTOB Ha cep

nyXOBCKOM ycKopHTene H3 ny6Hbl B Hcl!B3 nepe

Be3eHa nocne peKOHCTpyKUHH llBYXMeTpOB8SI npo

ll8HOB8SI llY3 b!pbKOB8SI KaMepa, MOHT8* KOTOpOA 

Y*e Ha'lancSI Ha nuoHHOM ny'lKe; y'l~HbiMH OHHH 

C03ll8eTCSI pa3nH'lH8SI annapaTypa, B TOM 'lHCne 

KpyllHbie ci>H3H'leCKHe yCT8HOBKH. 

npoaon*BnOCb 9Hepr H'IHOe pa3BHTHe H3MepH

TenbHO-Sbl~HCnHTenbHOrO KOMnneKCa 06'beJ]H

HeHHOrO HHCTHTyTa. B 6onhWHHCTBe aKcnepuMeH

TanbHhiX na6op8TOpHJ;! Opi'8HH30B8Hhl H3MepHTenb

Hbie UeHTpblo 0HH o6opyaoB8Hbl MHOrOK8H8nhHOA 
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aHan 3 HpyiOWe A arrnapaTypoA H Bhl'IHCnHTenbHbiMH 

MaWHHaMH cpeaaero Knacca, KOTOpbie ucnonh-

3yJOTC SI llnSI o6pa6 0TKH H8KOnneHHOft B OllhlT8X 

HHci>Op MaUHH HnH pa60T8IOT H8 nHHHH C ci>H3H'leC

KOft a nnapaTypoA. B B&I~HcnuTenbHOM ueHTpe 

HHCT TyTa BBel]eHa B 9KCrrnyaT8UHJO 38M 6onh

ruoft poH3BOilHTen&HOCTH - B3CM-6. Oaa o6o

pyaosa~a TpaacnSITopoM c ci>OPTPAHa, co3-

aaHH hi M B OHHH; 3aBepwaeTCSI oTnaaKa cucTeMhi 

M8Te M aTH'leCKOrO o6ecne~eHHSI M8lUHHhi. npo

aon*a iOTCSI p800Tbl llO C031l8HHJO CpeaCTB 8BTO

M8TH~eCKOA o6pa6oTKH KaMepHbiX CHHMKOS. 

nan&HeAweMy ycosepweHCTBOB8HHIO llOttBepr

nHCb OCHOBHbie yCT8HOBKH HHCTHTyTa - yCKOpH

TenH H HMnynbCHbiA peaKTOp. nnSI CHHXpocl>a30-

TpOH8 H8 10 fas C03aaeTCSI HOBbiA HH*eKTOp -

nHHe itHbiA yCKOpHTenb, nposoaSITCSI Ollb!Tbl llO 

acl>cl>eKTHBHOMY BhiBOay ny'lK8 H3 CHHXpocl>a30TpOH8. 

Ha c HHXpOUHKnoTpoHe ( 680 Mas) s TpH pa3a 

yBenH'feH8 HHTeHCHBHOCTb llY'lKOB B Me30HHOM Ka

Hane. YcnewHo seaeTCSI noaroTOBKa K peKoHcT

pyKUHH CHHXpOUHKnOTpOH8 H COOpy*eHHJO BCero 

KOMlln eKca CHnhHOTO'lHOro cl>a30TpOH8 H8 700 M 9Bo 

OcywecTsneH ci>H3H~ecKHA 3anycK UHKnoTpoHa 

Y -200 anSI ycKopeHHSI TSI*enhiX HOHOB ( peKOH

CTpyHpOS8HHblft Y-150) H BhiBoa ny~Ka H3 yc

KopHTenSI. B HOBOM UHKnoTpoHe noBbiweaa aaep

rHSI H paClUHpeH aHall830H YCKOpSieMbiX 'l8CTHU. 

B CB SI3H c Bhipa6oTKOA pecypca TorrnHBHhiX ane

MeHTOB HMnyn&CHhiA peaKTop HBP aeMoHTHposaH 

H Bel]eTCSI COOpKa peKOHCTpyHpOB8HHOrO 00p83U8 

HBP-30, HH*eKTop-MHKpOTpoH 3aMeHSieTCSI nu

aeAHhi M ycKopHTeneM Ha 35 Mas. 

Hawa aayqao-uccneaosaTen&cKaSI nporpaM

Ma s e c&Ma ycnewHo pa3BHsanacb na6opaTopu

SIMH HHCTHTyTa. Hau6onee HHTepeCHbie pe3ynb

T8Tbl nony~eHbi s cneayJOWHX aarrpasneHHSIX. 

B onhiTax aa cuaxpocl>a3oTpoae uccneaosa

noch p acceSIHHe OTpuuaTen&HhiX nuoaos npoToaa

MH B o6naCTH KynOHOBCKOA HHTepcl>epeHUHH. Pe-

3ynhT8Tbl anSI llHOHOS C HMnynhC8MH OT 3 ao 

6 fas /c noaTsepJJHnH npeaCK838HHSI aucnep

CHOHH hlX COOTHOWeHHA. BenHCb ITOHCKH Me3oH

HyKnOHHbiX COCTOSIHHA C H30TOITH'leCKHM CllHHOM 

5/2. nony~eHbl HOBbie aaHHbie 0 cneKTpax 3~-
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PHc. 1. B nexa6pe cocToRnocb :JacenaHHe Koop

JlRHBUHOHHoro COB6TB HHCTHTYTB ~H3HKH BMCOKHX ~ 
9HeprHR 6nH3 r.CepnyXOBB1 HB KOTOpOM pBCCMBTpH- r 
sanHCb sxcnepBMeHTM y<tiJHMX OHHH, nonroTas-

IIHBB6Mb16 H npoBOJlllMble HB ycxopHTene 

H<I>B3 (78 rsa). y 
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pSI>K9HHblX OHOHOB B IT+ p -B38HMO.!leli:CTBHH OPH 

3,9 faa/c. B aKcnepHMeHTax no H3y'leHHJO ae-

ynpyroro np -eaaHMO.!leikTBHSI ycTaHoBnea a epx

HHA npenen Ce'leHHSI o6p830B8HHSI H3068p bl C 

H30TOOH'IeCKHM COHHOM 5/2, OH p8BeH 30 M HKpo .. 

6apH. 3aeepllleHbl HCCneLIOB8HHSI aneKTpOM ar

HHTHOrO paC08Ll8 BeKTOpHblX Me30HOB. J1aMepe

Hhl BepOSITHOCTH HX p8C08.!10B H8 napy aneKT pOH

n03HTpOHo 3KcnepHMeHTani:.Hbte peayni:.Ta Tbl 

noLITBep>KLISJOT npencKaaaHHSI SU( 3) H r Hno-

Te3bl (w- cp) -cMelllHB8HHSio npH o6pa60TKe 

20() TblC. cjloTOrpa<!JHA C O.!lHOMeTpOBOll: npona ao

BOll: KaMepbt ycTaHoBneao cymecTBoBaHHe Y0*-pe

aoaaaca, pacnauaJOmerocR Ha .\ -'la CTHUY H 

y -KB8HTi nony'leHbi naHHbte o Macce peaoaaa

ca, ero WHpHHe H BepORTHbl X 3H8'1eHHSIX KB8H

TOBblX 'IHCen. 

Ha CHHXpOUHKnOTpOHe HHTepeCHblll: pea ynb

TaT LlBnH H3MepeHHSI 3HepreTH'IeCKHX cneKTpOB 

Heli:TpOHOB OT MJOOHHOrO 38XB8T8 B Sl.!lp8X c epbl 

H Kan&UHSI. 3necb anepB.bte aa6nJOnancst nHHeli:

'18Tbtll: xapaKTep cneKTpoB, KaK aTo npencKa 3bi

Banocb TeopeTHK8MH HHCTHTyTa, H aTO SIBn eHHe 

6yneT 6onee TlllaTen&Ho H3y'laTI:.cst. 3aeep llle

Hbl CHCTeM8TH'IeCKHe HCCneLIOB8HHS'I no aKc ne

pHMeHT8nbHOA npoeepKe T -HHBapHaHTHOCTH 

CHnbHblX B38HMO.!leli:CTBHll: B ynpyrOM p8CCe SIHHH 

npOTOHOB npOTOH8MHi BenH'IHH8 CHHyCa T - He

HHB8pH8HTHOrO ~830BOrO CLlBHra COCTaBn steT 

0,09±.0,1. Llnst npoueCCOB B38HMO.!leACT BHS'I 

H·eli:TpOHOB C npOTOH8MH H3MepeHbl napaMe Tpbl 

TpoAaoro paccestHHst npH aaeprHH 605 M as. 

C nOMOlllbiO )I(HLlKOBO.!lOpO.!lHOA K8Mepbl 38B ep

llleHO Hay'leHHe npouecca IT- p ... IT- p y ; 
onpeneneaa KQHCTaHTa peaKUHH y IT ... rr IT , 

KOTopast pasHa C 
2 

= 1,0::!:0, 2. B nponon )l(aJO-

IllHXCst HCCne.!loBaHHSIX LlBOAHoA nepeaapSILIKH 

OHOHOB H8 CnO)I(HblX S!.!lp8X H3MepeHbl a<jxjJeKTHB

Hble ce'leHHst npouecca npH aaeprHH Bbtwe no

pora MeaoHoo6paaoeaHHSI B HHTepeane 2 10-

375 M aB. npH H3y'leHHH KOpOTKO>KHBYillHX H30-

Tonoe, Y.!laneHHblX OT nHHHH CT86HnbHOCTH 1 OT

KpblTO 6onee .!1E8.!1UaTH HOBblX H30TOOOB H H30-

MepoB. 

Pa60Thl no CHHTeay H HCCneLIOBaHH~ 

CBOfiCTB TpaacypaHOBblX aneMeHTOB BenHCb H8 

UHKnOTpOHe .!lnSI yCKOpeHHSI Tst)l(enblX HOHOBo B 
HCTeKWeM rO.!lY yuanOCb CHHTe3HpOB8Tb KOpOT

KO)I(HBYWHe a -H3ny'laTenH 1 KOTOpbte MoryT 

6b!Tb OTHeCeHbl K H30T008M 105-ro aneMeH

TBo nony'leHHble npe.!lBapHTenbHble X8p8KTepH

CTHKH TaKOBbl: .!lnSI H30TOna 260 105 a'HeprHst 

a -'laCTHU E a .. 9,4±.0,1 Mae, a nepHOLl 

nonypacnana 0, 1 < T1; 2 < 3 ceK, nnR 261
105 -

E a .. 9, 7;t.0,1 M aB H T t/2 > 0,01 ceK. Bbt-

nonaeHbl nepBble XHMH'leCKHe HCCneLIOBaHHS'I 

103-ro aneMeHT8 1 KOTOpbte 003BOnHnH yCT8HOBHTb 

ero npHHanne>KHOCTb K Ill -eli rpynne nepHO.!lH

qecKoA CHCTeMblo Ha'laTbl pa60Tbl no nOHCKY 

H30TOnOB Tp8HCypaHOBblX aneMeHTOB C Z :;? 110 

B npHpOLIHblX MHHepanaX H aHanH3 B03MO>KHO

C.Tell: CHHT938 HX B peaKUHRX C ycKopeHHblMH TR

)I(enblMH HOHaMH. B coaMecTHbiX c pyMhiHCKHMH 

~H3HKaMH pa60T8X Ha UHKnOTpoHe J1HCTHTyTa 

aToMHoA aaeprHH B EyxapecTe HaMepeao ceqe

HHe o6pa30B8HHSI CnOHT8HHO nenstmerOCR H30Me

pa 244 mr Am B peaKUHH, Bbl3btBaeMoll: aeli:Tpo-

HaMH c aaeprHeA 0,5.;. 7 Mae. Ha CHHxpouHKno

Tpoae 011.HI1 o6aapy)l(eHo o6paaoeaaHe Toro >Ke 

HaoMepa B peaKUHH panHauHoaaoro aaxBaTa 6bJCT

pbiX aeli:TpOHOBo 

Ha HMnyni:.cHoM peaKTope ocywecTeneH 

aKcnepHMeHT no coxpaaeHH~ yn&TpaxonoLIHbiX 

HeATpOHOBt B KOTOpOM nOLITBep)I(LleHO cywecT

BOB8HHe a~eKTa, npe.!lCK83aHHOrO COBeTCKHMH 

TeopeTHKaMH. OnbiTbl c ynhTpa.xono.!lHbiMH aei!Tpo

HaMH OTKpblB810T B03MO>KHOCTH OOCT8HOBKH CnO>K

HblX aKcnepHMeHTOB no H3MepeHH~ nepHOL18 

pacnana aeli:Tpoaa· H ero aneKTpH'IecKoro .!1Hnon&

aoro MoMeHTa H pR.!la upyrHx. nosTopHbte Ha

MepeHHSI OTHOWeHHR Ce'I9HHll: p8.!1H8UHOHHOrO 38-

XBSTB H LieneHHS'I nnyTOHHst-239 H8 6bJCTpblX 

aeli:TpOH8X OO.!lTBep.!lHnH npe>KHHe .!18HHble, nony

'leHHble B 011.HI1. TaKHM o6paaoM, 6btnH onpo

eeprHyThl peayni:.T8Tbl HeKOTOpblX pa6oT, CTa

BHBWHe nOLI COMHeHHe B03MO)I(HOCTb paCWHpeH

HOrO eocnpoH3BO.!lCTBa stuepaoro rop~qero. 

C noMOillb~ 6on&woA MHOrocnoAHoA HOHH38UH

OHHOA K8MepbJ ycnelllHO p83BHB8nHCb HCCneno

B8HHS'I ( n, a ) - peaKUHH H8 pe30H8HCHblX 

HeATpoaax. B aeli:Tpoaorpa<IJHqecKHX Hccnenoaa-



HHHX M8rHHTHbiX CTpyKTyp llHijlpaKUHH HelhpOHOB 

BnepBbie H3Y'l8n8Cb B HMnynbCHbiX MSrHHTH biX 

DOnHX 6onbWOA HanpSDKeHHOCTH ( llO 120 K S) t 

onbJTbi noxaaanH nepcnexTHBHOCTb Hcnonbaos a

HHH HBPa llnH noll06HbiX sxcnepHMeHTOB. C n o-

MOWb~ aneKTpOCT8TH'leCKHX reHepaTOpOB H3y'l8-

nHCb peaxaHH Ha nerxHx Rllp8x, llnR pe8KU HH 
3 4 • • 

T + He-o d + He nony'leHo llOK838TenbCTBo c o-

xpaHeHHR H30TOnH'leCKOro CnHH8 C TO'lHOCTb~ 

(0,5 .. 1,5)%. 

TeopeTHKH HHCTHTyTa npOllOn~anH HCCn e

llOB8HHH CBOACTB CHMMeTpHH aneMeHT8pHbiX 

'18CTHUo nony'leHbl B8~Hble peaynbT8Tbl B T e O

pHH BbiCWHX CHMMeTpHA C HeKOMD8KTHbiMH rpy n

naMHo npellnO~eH MeTOll OllH03H8'1HOrO onpelle

neHHH CnHH8 H 'l~THOCTH X
0 

(960)-Me30H8o 

B OllHOA H3 uau6onee HHTepecHbiX pa6oT nocTp o

eua HenOK8nbH8H yHHT8pH8H TeOpHH KB8HTOB8 H

HOrO CK8nHpHoro nonHo nocTHrHyT ycnex B p e

WeHHH H KB8HTOB8HHH pRJl8 HenHHeAHbiX 38.118'1 

TeOpHH nons. npellnO~eH8 HOB8Q noCT8HOBK8 

onbiTOB 11ns onpe11eneHHR napaMeTp8 TpoAuo ro 

pN -pacceRHHHo llnR Ce'leHHA B38HMOlleAc T

BHH HeATpHHO H 8HTHHeATpHHO C HyKnOHOM n o

ny'leHbl npasuna cyMM. B uccneaosaHHSIX cTpy x

TYPbi cno~HbiX Slllep nposelleH pHil p8C'l~Tos 

c npHMeHeHHeM noTeHUH8n8 C8KCOH8-By.ac 8. 

npeano~eH HOBbiA MeTOll Bbl'lHCneHHH KOHCT8 HT 

SljlljleKTHBHOrO B38HMOLleACTBHH B Rllpax, a T8K l!<e 

opHrHHanbHoe npHno~eHHe ypasneHHR ToMaca

<llepMH x sapaM. 

~eTOllHKa ljluauqecxoro axcnepHMeHTa n o

ny'IHna LlanbHeAwee p83BHTHe. noMHMO y~e y n o

MHHyTbiX paapa60TOK, OTMeTHM pRLl llpyrHX .HH

TepeCHblX npH6opOB H yCT8HOBOKo 3asepwaeTCH 

H3rOTOBneHHe H Hanaaxa OCHOBHblX yanoB 2-Me

TpOBOA ~HllKOBOllOPOLlHOA KaMepbi. llnq OnbiTOB 

B 11<fl83 C03Ll8H8 CTpyAHaH BOllOPOLlH8H MHWeHb, 

OH8 ycneWHO npowna HCDb!T8HHH B axcnepHMeH

Te. 11HTeHCHBHO p83BHB8~TCH pa60Tbl no COBep 

WeHCTBOB8HH~ MeTOll8 nony'leHHH CBepXHH3KH X 

TeMnep8TYP pacTsopenHeM renus-3 a renuH-4. 

YnyqweuHe x8p8KTepHcTHK Tennoo6MeHHHKa 

B H3rOTOBneHHOA panee YCT8HOBKe D03BOnHnO LlO-
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CTH'Ib pexopauoA TeMnepaTypbl o,oosoK. Ha Hcnonb-

30B8HHH STOrO ~e MeTOLl8 OCHOB8H HOBbiA KpH

OCTaT, C03Ll8HHbiA LlnH nonspH38UHH Hllep paa

nH'IHbiX BeWeCTB. nns HCKpOBbiX K8Mep paapa-

60T8H HOBbiA MeTOLl C'beMa HHijlOpM8UHH C no

MOWb~ cTaTH'lecxoro a8DOMHH8~wero ycTpoA

CTB8 Ha MarHHTOCTpHKUHOHHbiX nHHHHXo Ha 

nyqxe ycxopHTens BelleTcs uanaax8 cTpHMepnoA 

renHesoA xaMepbi Bbicoxoro llaBneHHSI, ynpasnSI

eMoA raaOBbiM CUHHTHnnRUHOHHbiM C'll!T'lHKOMo 

llns SKCnepHMeHTOB C HllepHbiMH ljloTOSMynbCH

HMH noaroTOBneH coneHOHLl, D03BOnH~WHA nony

'lHTb cHnbHbie MarHHTHbie nons (ao 120 xa) B 

06'beMe HeCKOnbKHX Ky6H'leCKHX ll9UHMeTpOBo 

HaroTosneH HOBbiA 6eTa-cnexTpoMeTp c asoA

noA LlByKpaTHOA ljloxycHpOBKOA, OH 6yaeT HCDOnb-

30B8TbCH B HCCneJIOB8HHHX, npOBOIIHMbiX B ¢lH3H

'leCKOM HHCTHTyTe BAH. nns H3y'leHHR KOPOT

KO~BYWHX H30TODOB H8 nyqxe npoTOHOB OT 

CHHXpOUHKnOTpOH8 CllenaHa HOB8SI cneKTpOMeTpH

'IeCK8H annapaTypa, OH8 CBH3biBaeTCH CO cneKT

poMeTpH'leCKHM H3MepHTenbHbiM UeHTpOM, C03-

Il8B8eMbiM H8 6aae aneKTpOHHO-Bbl'lHCnHTenbHOA 

M8WHHblo 

YcnewHoMy peweHH~ aalla'l, cTOSWHX nepell 

HHCTHTyTOM, B 3H8'lHTenbHOA CTeneHH COileAcT

syeT COTpyllHH'IeCTBO C LlpyrHMH H8Y'IHbiMH UeHT

paMH, o6MeH onbiTOM H HHijlopMaaHeA. Oco6eHHo 

wHpoKH cssaH OH.fiH co cTpanaMH-y'laCTHHU8-

MH, COBMeCTHO C HHCTHTyT8MH KOTOpbiX BbiDOnHSI

eTCH 6onee 200 TeopeTH'leCKHX H axcnepHMeH

Tan&HbiX pa60To 8 CBH3H C STHM COTpyllHH'IeCT

BOM B lly6ne a HCTexweM roay no6biBano 6onee 

SOD cneuHanHCTOB H3 CTpaH-y'laCTHHUo HHCTH

TYT p83BHB89T CBOH Tp81lHUHOHHbl9 CBS3H C 

UEPHoM, HHCTHTyToM H.Bopa, rile nocToSHHo 

pa60T8~T lly6HeHCKHe y'll!Hbie. nollllep~B8~TCH 

noneanble casaR Tax~e c Me~aynapollHbiM neuT

poM TeopeTH'lecxoA ljlHaHKH a TpHecTe, HHCTH-

TyToM RllepuoA «!!HaHKH B Opce, HTanbsHcxoA 

8K8Jl9MHeA H8YK1 HHCTHTyTaMH ~Hna.aenbljlHH, 

lliseuHH, AurnHH, IOrocnaBHH. B 1968 rolly 06'be

llHHeHHbiA HHCTHTyT npHH5ln Y'ISCTHe B 21 MelK

IlYH8pOilHOA KOHijlepeHUHRo lloxnaJlbl 0 p86oTaX, 

BbiDOnHeHHbiX B OH.fiH, 6bmH npe.acTasneHbi Ha 
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Me>K.ayaapo.aaoA xoacllepeauHR no ci!HaHxe Bbic o

xxx saeprHA B Beae, C&MnoaHyMe no sr.aepaoA 

snexTpOHHJCe B napH>Ke H .ap. HHCTHTYT 6bin opra

RH38TOpOM psr.aa Me>K.ayHapo.aHbiX JCOHcllepeHuHA H 
COBeW&HRA, B TOM 'IHCne WHpOJCO npe.aCT8BH

Ten&HOrO Me>K.ayaapoaaoro CHMnoaHyMa no cTpyK

Type sr.apa B ny6ae, CeMHHapa no TeopHH sne

M9HTapH&IX 'I&CTHU B Bapae, C&MnoaHyMa no 

pa.aHosnexTpOHHxe H .apyrHx. B Te'leHHe ro.aa 

B OIUU1 pa6oTanH 7 CTHnea.aHaToB H3 pa3HbiX 

CTp8H1 6one.e 40 H3B9CTHblX cneuHanHCTOB fibinH 

npHrnaW9Hbl H nOC9THnH ny6Hy ,anSI 06Cy>K:tl9-

HHSI H&y'IHbiX npo6neM H y'I8CTHSI B H&y'IHbiX 

cosemaHHSIX. HacTHTyT cTpeMHTCH yxpennRT& 

CBOH M9>K.IlyHapO.IlHbl9 CBSI3H 1 .ll06HB89TCSl HX 

H8H60n&Weit scllclleJCTHBHOCTH. 

~ 
H.soromosoB, 

llHpeJCTOp 06'b9,QHH9HHOrO HHCTHTyTa 
H.llepHblX HCCnellOB8HHA 





HayqHo-uccneaoeaTen&cKaH, MeTonuqec KaH 

H HayqHo-opraHH38UHOHH8H aeHTenbHOCTb 06~e

nHHeHHOrO HHCTHTYT8 HnepHhlX HCCnenoea HHA 

8 1968 rony npOBOQHn8Cb B COOTBeTCTBHH C nna

H8MH1 yTeep>KaeHHbiMH yq~HbiM coeeToM OH.HH 

Ha ero XXI ceccHH: 

- nnaHaMH aayqHo-HccnenoeaTenbCKHX H Me

TonuqecKHX pa6oT na6opaTopHII0 
- nnBHOM COTpyaHHqecTBa H COBMeCTHblX 

pa6oT, npoeonHMhiX OH.HH H HHCTHTyTaMH cTpaa

yqacTJUIU; 

- nnaHoM noeaaoK coTpyaHHKOB OH .HH B 

CTp8Hbi-yqacTHHUblo 

npH YTBep>KQeHHH nnaHOB HayqHo-Hcc ne

noeaTenbCKHX H MeToaHqecKHX pa6oT na6opaTo

pHl! Yql!Hblil COBeT OTMeTHn KBK H8H6onee BBMHbie 

cneayiOIIlHe HanpaeneHHH: 

na6op8TOpHH BhlCOKHX 3Hep r HII 

l. npoeeaeHHe B nyqKaX CHHXp~830TpOH8 
3KCnepHMeHTOB C 6onb!UHMH ny3blpbKOBbiMH K8Me

p8MH1 8 TBK>Ke HCKpOBbiMH K8Mep8MH H8 nli HHH 

c 38M. 

2. BbmonHeHHe uccnenosaHHA ynpyr oro 

pp- H pd - pacceHHHH HB Manbie yrnhl B HH

Tepeane 3HeprHA 10-70 f3B aa ycKopHTene H41B3. 

3. noarOTOBKB H BBOa B 9KCnnyaTBUH~ 

2-MeTpOBOA nponBHOBOII nyablpbKOBOl! KaMepbl 

nnH pa60Tbl Ha YCKOpHTene l14JB3. 

4. nposeaeHHe a30THOrO H BOaopoaHoro 

nycKoB 2-MeTpoeoA >KHaKoeoaopoaaoA nyabtpb

KoeoA KBMepbt. 

5. nponon>Keaue pa6oT no coanaHHIO aoeoro 

nuHeAHoro ycKopHTenH Ha 20 Mae. 

6. nponon>Keaue pa6oT no coanaHHIO CHC Te

Mbt nnH MenneHHoro BbtBona nyqKa npoToHo e H3 

CHHXpoljlaaOTpOHa. 

na6opaTopHH HQepHhlX npo6 n eM 

l. 3KcnepHMeHTanbHaH npoBepKa aaKOHOB 

coxpaHeHHH H CHMMeTpHII B38HMoneliCTBHllo 
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2. Hccnenoeaaue aaxeaTa MIOOHOB e raao

o6paaHOM BOQOpone, a TBK>Ke 38XB8T8 MIOOHOB 

HnpaMHo 

3. HccnenoeaHHe sneKTpoMarHHTHoA cTpyK

TYPbi nHOHao 

4. l-fay'leHHe CBOI!CTB H KBBHTOBhlX X8p8KTe

pHCTHK HOBhlX KOpOTKO>KHBYIIlHX panHoaKTRBHblX 

H30TOIIOBo 

5. nonrOTOBKa K 3KCnepHMeHT8M no nOHCKY 

TH>KenbiX qaCTHU H 8HTHHnep H MOHOnOnH nup8K8 

HB yCKOpHTene 11<1>83. 

6. Pa60Tht no coanaHHIO ycTaHoBKH c nHTH

MeTpOBhiM MBrHHTHbiM HCKpOBbiM cneKTpOMeTpOM 

nnH uccnenoeaHHA HB ycKopHTene H4183. 

7 . Pa6oTbi no coanaHHIO ceepxHHaKoTeMne

paTypaoA nonHpH30B8HHOl! npOTOHHOi! MH!UeHH nnH 

HccnenoBBHHA HB y cKopHTene 11<1>83. 

8. Pa6oThl no coanaHHIO npoToTHna KpHOCTa

Ta HH3KOTeMnepaTypHoll ycT8HOBKH 1 OCHOBBHHOII 

HB paCTBopeHHH renHH-3 B renHH-4. 

9. 3aeep!UeHHe HaroToBneHHH Macc-cenapa-

Topa. 

10. npoeKTHbte1 p8C'I l!Tnble H HCCnellOBBTenb

CKHe pa60Tbl ( BKniOqag MOJlenHpOBBHHe) 1 CBH38H

Hble C peKOHCTpyKUHeA CHHXpOUHKnOTpOHa Ha 

680 Mas B cun&HOTOqHhtA ljla:aoTpOH. 

11. 3anycK sneKTpoHHoA MonenH Kon&ueeoro 

UHKnOTpOHa C BHeWHHM CHnbHOTQqHhlM HH>KeK

TOpOM H HCCnenoBBHHe npo6neMhl Bb!COKOII nnoT

HOCTH npOCTpaHCTBeHHOrO aapHna. 

12. MonenHpOBaHHe HOBOII CHCTeMbl BbiBOila 

nyqKa H3 CHHXpOUHKnOTpOHa. 

na6opaTOpHH BhlqHcnHTenbHOA 
TeXHHKH H aBTOMaTH3aUHH 

1. Caaqa B sKcnnyaTauH~ B nepsoM no

nyronHH 1968 rona MawHHht E3CM -6. 

2. Paapa6oTKa cHcTeMbi cBH3H E3CM-6 

C nepH!IJepHAHhiMH H CaTennHTHblMH MaWHHaMH 

E3CM-4 H CDC-1604A. 

3. CoanaHHe cHcTeMbt MaTeMaTuqecKoro 

o6ecneqeHHH E3CM-6 npHMeHHTen&HO K aana

qaM Ol1Hl1. 

4. 8son B SKcnnyaTaUHIO cHcTeMbt rrpor-
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paMM Ha ci>OPTPAHe am1 o6pa60TKH llSHHbiX c 

>KHllKOBOllOPOllHblX nyablpbKOBblX KaMep Ha 

CDC-· 1604A. 

5. BBoa B aKcnnyaTaUHlO cHcTeMbi n po

rpaMM o6pa60TKH 9KCnepHMeHTan&HbiX llSHHblX 

C llBYXMeTpOBOH nponaHOBOlt ny3blpbKOBOlt Ka

Mepbl OIHU1. 

6. npoBeaeHHe pa60T no KOMnneKCHOMY 

onpo6oBaHHlO HP D coBMecTHo c MaWHHo A 

CDC- 1604A. 

7. 3asepweHHe Bcex pa6oT no BBon y B 

3KCnnyaTSUH~ CKSHHpy~mero 8BTOM8T8 Ha an eKT

pOHHOnyqeBolt Tpy6Ke H paapa60TK8 SBTO M STS 

llnH o6pa60TKH CHHMKOB C MarHHTHOrO HCKp OBO

ro cneKTpoMeTpa. 

na6opaTOpHH HllepHhlX peaKUHA 

1 • .Llan&Heltume pa6oTbi no CHHTeay H Hay

qeHHlO CBOltCTB HOBblX aneMeHTOB H H30TOnOB 0 

B qaCTHOCTH . CHHTeay aneMeHTS 105 1H n o aro

TOBKe K CHHTeay aneMeHTOB B npeanonarae MbiX 

o6naCTSIX CTa6HnbHOCTH B paAoHe Z, paB HblX 

}}4 H 126. 

,; 

2. · Pa6oTbi no nan&aeltweMy cosepweHCTBo

BaHH~ HMe~mHXCH B na6opaTOpHH YCKOpHTenelt, 

HCTOqHHKOB MHOr038pHllHblX HOHOB0 MBCC -cenapa

TOpHOlt . TeXHHKH H 9KCnepHMeHTBnbHbiX MeTOllHK. 

3. nonrOTOBHTenbHbJe 

PYKUHH ycKopHTenH Y~OO 

uy ycKopHTenH Y-200. 

pa60Tbl no peKOHCT

B Y -400 no o6paa-

na6opaTOpHS1 HeltTpOHHOlt ~H3HKH 

1. HccnenosaHHe cTpyKTypbi Haep MeTo.Qa.

MH HeATpOHHOA cneKTpoMeTpHH npH HCnOnb30-

B8HHH annapaTypbl Bb!COKOro paapeweHHH ( MHK

poTpOH0 repMSHHeBble aeTeKTOpbl) 0 nonHpH30-

B8.HHblX nyqKOB HeATpOHOB H nonHpH30B8HHblX 

MHWeHeA. 

2. HayqeHHe CTpyKTypbi KOHaeacHpoBaHHbiX 

cpea MeTOllBMH HeATpOHHOA ~H3HKH H C HCnOnb-

30B8HHeM ~~eKTa Ml!cc6ayapa. 

3. HayqeHHe peaKuHA Ha nerKHx Rapax 

C IIOMOWblO Sf-5. 
4. npoeKTHpOBSHHe ' peaKTopa HEP-2. 







Jla6oparopHs 
BbiCOKHX 3HeprHJi 
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Hay~Ho-uccneaoaaTenbCK8H aeHTenbHOCTb na6opaTopHH BbJCOKHX SHepruR rrpoaoaunacb 
B TeCHOM KOHT8KTe C na6opaTOpHHMH H HHCTHTYTBMH CTpaH-y~aCTHHU 0J1HJ1, 

Pa60Tbl B o6naCTH 4JH3HKH sneMeHT8pHbiX ~aCTHU B OCHOBHOM B~nHCb B DBYX Harrpaane-
HHSIX: 

- H3y~eHHe ITOBe,lleHHH MHHMOR H peanb HOR aMrrnHTYD pacceHHHH B 38BHCHMOCTH OT SHep
I'HH B paRoae 3-70 faa; 

- noHcK H uccneaoaaHHe MexaHH3Ma PO*DeHHH H pacrraaa aecTa6unbHbiX ~acTHU H pe3o
Haacoe, 

HccnepoBAHHe yqpyroro pacceHHHH rrpoTOHOB 
B !!HOHOB 

1 • .Uu!IJ!JJepeHuHanbHoe ce~eHHe ynp y 

r 0 I' 0 pp -p 8 C C e H H H H H3MepHnOCb B HHTep 

Bane 9HeprHlt 15+70 faa Ha ycKOpHTene J1¢1B 3 
C !lOMOWbiO nonyrrpOBODHHKOBbiX aeT&KTOpOB H 

CUHHTHnnHUHOHHbiX C"'~T"'HKOB ( pHC, 2), pa6oTa iO

WHX B HenocpeJlCTBeHHOA CBH3H c 38M E3CM -3M 
( 6noK-cX&M8 sneKTpOHHKH ITOK838H8 H8 puc, 3 ) , 

PHc, 2. YcTBHOBKa ·~ 

nonynpOBODHHKOBMX 

aeTeKTOpOB H CUHH

THflflRUHOHHMX C'I~T'IH• 

KOB1 pafJOTBIOillHX HB 

flHHHH c B3CM-3M 
B 9KcnepHM8HTe no 

H3MepeHHIO DH¢¢epeH

UHBflbHMX C8'l8HHit 

ynpyroro pp -pacce

RHHR B HHTepBane 

9HeprHit 10-70 rss HB 

ycKopHTene H4'Ba. 

11 ccneaoaanacb o6nacTb 010 1 < I t I < 0, 1 
(rsa/c)2. YcTaaoaKa 3aperucTpupoaana 

"' 90 000 000 rrpOTOHOB OTD8~H OT yrrpyroro 

pacceHHHH H8 rrpOTOH8X nonHSTHneHOBOlt MHWeHH 

TOnwHHOR MeHbWe MHKpOHa, 

ITo nony~eHHbiM npeaeapuTenbHbiM aaHHbiM 

aa6nJOJlaeTcH MeaneHHbiA poeT napaMeTpa HaKno

aa JlH~epeHuuanbHoro ceqeausr ynpyroro pp-pac

ceHHBH 8 o6nACTB SHeprBA OT 15 .llO 70 fse, 
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P. II ~ 

~ 'IV'-' .,,~' · 
Pt\ I \ '\'-'-.. 

I I ' . ·,·, 
I \ \ \' '-. 

SHETl¥--"• ·~,, 
111 .1-1 1 I T1 T, I 

lllft!lllloT
I!ICII'IIft.a 

PHc. 8. BnoK-cxeus 8/IBICTpoHHICH siCcnepHMeHTB 

110 HCC1161lOBBHIIIO ynpyroro p p -p8CC611HHSI HB 

MBnble yrnbl. 

PeaynbTaTbi H3MepeHHft aHanH3HPYIOTCSI B paM

Kax TeopHH nomocoa Pell>Ke. 

Ha pHc. 4 H 5 noKaaaHbl llHcW!epeHu HanbHble 

ceqeHHSI ynpyroro PP -pacceSIHHSI npn 70 raa 

H BHll cneKTpa npOTOHOB OTllaqH npH 40 raa, 

COOTB8TCTBe HHO. 

2 • .QHcpcpepeHuHanbHbie ce'leHHSI ynpy

roro pacceHHHSI oTpHuaTenbHhlx nH

o H o B H a n poT o H a x Ha Manbte y rnbi npH 

HMnynbCaX 3,06 H 4,56 raa/c H3M8p8H bl C no

MOIIlbiO L1HcWJepeHUH8nbHblX r830Bb1X 'lepe HKOBCKHX 

H CUHHTHnnSIUHOHHblX C'lt!T'IHKOB H 6eccpHnbMOBbiX 

HCKpOBbiX K8Mep H8 nHHHH C 3BM. Pea ynbT8Tbl 

H3MepeHHA cpa3bl SUlepHOA 8MnnHTYLlbl rr- P -pacce

SIHHSI H HX Cp8BHeHHe C llHCnepCHOHHbiM H p8C'It!

T8MH npellCT8BneHbl H8 pHCo 6. 

HccnelloBaHHSI peaoHaHcoa 

1. npollOn>KanHCb HCCnelloBaH H SI pac

na)la B8KTOpHblX M830HOB H8 e+ - H e--na

pbl C nOMOIIlbiO qepeHKOBCKHX raMMa-cne KTpOMeT

pOB H HCKpOBblX KaMep ( pHC. 7) o 06Hapy>K8HO 

6 pacnallOB f/> -Me30H8 H8 e+ e- • nony qeHbi Be-

PHc. 4. Jl•t/11/JepeHaHanlbHoe CB'IBHHe ynpyroro 

p p -paCCBSIHIIII llpll SHBprllH 70 FsB. • 

~4 
1,3 

\f 

(f 

nf& II 
0.1 t\ 't 
~~ 

~1 

Q6 

0.5 

~· 

O,l 

I~ 
I 

l,f,, 

tli! 
It 

,, ~ 
! I 

0.01 QO! 0.01 0.04 ~ • 0.66 0,01 ~01 o.o9 ~· 0,11 0,1 

AN 
4E 

ltl('ll
1 

E 

PH c. 5. Ynpyroe p p -pacceRHHe npH 40 rss. 

B1111 cneKTpa npoToHoB OTilB'IH np11 
• 0,087 (rss/c)2. 

I t I 
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'c!;-5 
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::z 

' J~S67tiD to 

Pnc. 7. CxeMa ycTaHOBKH 

ana nccneaosaHHH pacnaaos 

86KTOpHbiX M630HOB HB na
pble+e-. 

Pnc. B. CneKTp I!X/Jt/JeKTHBHbiX 

MBCC 'IBCTHU1 p BCJJB/lB10111HXCSl 

na napy e +e-. 

······ ·· ···· .... ~ 

10 ,.., 50 10 fliO 

p/r,ev/c) 

-raw CiCltCl 
---weLght.ed aata. 
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PHc. 6. P e3ynbTBTbi H3MepenHII r/JB3bi Haepnoil a.wnnH

Tyabi " - P -pBCC6HHHH H HX CpaBH6HHe C aHCJJep

CHOHHbiMH pac'li§TSMH. I - Foley et al. Phys. Lett., 

.1£ 183 ( 1887); Cf - HoMocjJnnos H np. 

Phys. Lett , ..3.3._ 350 ( 1988) H J1HCbMB )1(3TIIJ, §, 
548 ( 196 7); t//1 - aBHHbie 3TOrO 3KCnepHMeHTB 

( 1968); • • • - EapawenKos, Tonees. IlpenpHHT 

OHHH P 2-3850, Jly6na, 1962; - - - Foley et al.; 
-- - X exnep H WTpaycc, qacTnoe coo6wenne 

( 1888), Z. Phys. 
1 

.11J!b 430 ( 1884). 

c.B ---
pOHTHOCTH pacna.aa fiO 3TOMy K8Hany .QnH p -Me-

30H8: B p = (5,3:!:.J,l).t0-5: w-Meaoaa: Bw= 5 
= (6,5;!:_1,3}.10-5 H cp -Meaoaa: B¢ =(66~~~ ).10- • 

Cpas aeaHe nony"'eHHbiX .aaHHbiX c Teope

TH'IeCKHMH ( SU( 3) - CHMMeTpHS! H rHnoTeaa (w-cp)

CMeWHB8HHSI) yK83biBaeT Ha cnpaBeLlnHBOCTb 

nocne.aHHX. 

Ha 9THX aaHHbiX aait.aeaa aenHqHaa KOHCTaHTbi 

yp Mo.aen H seKTopaoit .aoMHH8HTHOCTH: 

y2 
......:...p._ - 0,49;!:..0, 10. 

47T 

B ::~TOM *e sKcnepHMeHTe nonyqeaa aepxHHH rpa

HHUa BepO SITHOCTH pacna.aa 11 ' ( 960) Ha 2y 1 

paBHBSI 7;!:..5%. 

Ha p Hc. 8 noKaaaa nony'leHHbiit cneKTp a«P
IjleKTHBHbiX M8CC1 p8Cfi8.118101llHXCSI H8 aneKTpOH

D03HTpOHHYIO napy. 
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2. n p on on >Kana c b o 6 p a 6 o T K a 4- n y q e

B bl X C 0 6 bl T H A H yToqHeHHe HeKOTOpblX naH

HblX 0 2-nyqeebJX C06biTHSIX 0 nonyqeHHbiX IIpH 

o6nyqeHHH 40-caHTHMeTpoeoA >KHllKOeOllOPOllHOA 

ny3blpbKOeOA KaMepbi e nyqKe 71+ -Me30HOe C 

HMDYllbCOM 2,34 rae/c. 

a) AnnpoKCHMaUHSI aKcnepHMeHTanb Horo 

pacnpeneneHHSI nnsr peaKUHH 

+ 
7T p ... p + p 

ebipa>KeHHeM : ~ = A p exp I - B p It I 

(I) 

nana 'HaKllOH' 3 o • ( 10,1:!:_0,8) (rae) -
2

, qTo 

cymecTeeHHO npeebimaeT 'HaKnoH' nH¢¢epeH

uHanbHOro ceqeHHSI ynpyroro paccesrHHH. 

PHc. 9. JlHt/H/JepeHUHanbHoe ce'leHHe po)l(n eHHR 

H3o6apbr Nz~:S B peaKUHH rr + p .-. N13~: p0. 

CnnomHaR KpHBSR - pac'l~T no MonenH c norno

meHHeM, nyHKTHpHaR - no MonenH nonrocos Pen-

)1(8. 

d6 .!!liL 
(ffi'l (GeV)2 

1aoo~------------------~ 

0.10 

0.01 

0 Q3 0/i Q9 lt1(G.V)1 

MHTepecHo oTMeTHTb, qTo aKcnepHMeH-

TanbHoe pacnpeneneHHe 
du 
d t 

llllSI peaKUHH 

-t N ++ o 
7T p ... 1288 p 

( 2) 

HMeeT sreHO ebiPa>KeHHbiA MHHHMYM npH It I == 

== 0, 6 ( r::m/ C) 2, npellCKa3bteaeMbiA MOllellbiO 

c o6MeHHbiM p - Me30HHbiM noniOCOM Pen>Ke 
( pHc. 9). OnHaKo pacq~T ~ ~ , npoH3ee-

neHHbiA no aToA MonenH, e cnyqae Hcnonb3o

saHHH napaMeTpoe, HaAlleHHbiX llllSI peaKUHH ( 2) 
npH HMnynbce nepeHqHoro nyqKa 4 H 8 ras/c, 

npeebJmaeT aKcnepHMeHTanbHoe pacnpeneneHHe 

OpHMepHO B 2 pa3ao 

PHc. 10. PacnpeJJeneHHe no M 3(/Jc/J. B cHcTeMe 

(rr+ n) • rHCTOrpBMMbl a,6,B COOTB8TCTByroT 

pa3HbiM HHTepBanaM 'leTbipexMepHbiX nepeJISHHblX 

HMnynhCOB (6apHOHHbiR o6MeH). 

N 
60 

40 

30 

10 

O' r"l\11>'1 
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Ta6nHua 1 

napaMe'I'pbl 

Pe3oHaHCbl 
M 0 (Mas) 

1681:!:..14 

U ( M6) 

0,32±.0,1 

Ta6nHua 2 

PeaKUHR HaTepsan 
2 

It- t min I (faa) A -2 (faa) 

N ++ +Po 
1238 

N++ +w 0 

1238 

0,04 + -0,28 

0,09 + 0,51 

-9,02±.0,92 

-3,92±_0,35 

6) nonaoe ce'leHHe peaKUHH IT+p ... IT+ IT+ n 

aaftaeao paBHhiM ( 2, 7±_0, 1) M6. Y cTaHosneao, 

'ITO B KOH9'1H09 COCTOSIHHe 6onbWOA BKnSll 

aaeT npouecc 

(3) 

OueHKH napaMeTpoe H3o6apbl N {888 H 

C9'19HHSI peaKUHH (3) 6binH H8ftll9'Hbl C fiOMOWbJO 
annpOKCHMSUHH nnoTHOCTH C06biTHft H3 KOHe'I

Horo COCTOSIHHSI IT +IT + n H8 llHarpaMMe 

s ocHx M 2 
( ITt n) vs M 2 (ITt n ) llBYMSI 

pacnpelleneHHRMH Tuna BpaftTa-BurHepa ( Ta!5n.1). 
B) AaanH3 pacnpeaeneHHR co6biTHA H3 Ko-

He'IHOrO COCTORHHSI IT +IT+ n 
tfy-noy U vs M2 

( IT+ n ) , 
Ha auarpaMMe 

a T8KlKe PS1ll8 

llpyrux pacnpeaeneaHA no3Bonun caenaT& B~BOll 

o TOM, 'ITO o6pa3oeaHHe N 'tess npowcxollRT 
'lepe3 6apHOHHbiA 06MeH. 

nony'leHbl T8KlK9 yK838HHSI HS H8nH'IH9 

B CHCTeMe IT+ n H3068p C M8CC8MH 1920 H 

2080 Mae, KOTOphle o6pa3)'10TCSI TOlK9 qepe3 

6apHOHHbiA 06MeH ( pHCo 10) • 

r) B 4-ny'leBbiX IT+ p -B3aRMOlleACTBHSIX 

HCCnellOBSnHCb peaKUHH COBM9CTHOrO pOlKll9HHSI 

p930H8HCOB: 

(4) 

+ o N++ IT + p _. W + 1238 ( 5) 

Bcero o6pa6oTaHo oKono 8000 4-ny'lee~x 
co6hiTHA. Ce'leHHH peaKUHA ( 4) H (5) paBHhi 

( 1,3±.,0,2) M6 H ( 1,8±.,0,2) M6, COOTB9TCTB9HHO. 

SbinH onpeaeneHbi llH~epeHaHan&Hbie ce'leHHSI H 

napaMeTpbl H8KnOH8 npH annpoKCHM8UHH llH~e
peHUH8nbHbiX Ce'leHHA SKCDOHeHTOA 

do 
A exp 1-B ( t- t ) I 

min 
d ( t - tmln) 

3H8'19HHSI napaMeTpa 9 npHBell9Hbl B Ta6n. 2. 
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Ta6nHua 3 

PeaKUHSI rr + P ... N ++ p o rr + p ... N ++ w 0 
1238 1:138 

BeKTopHbiA MeaoH ' Poo o, 709:!: 0,011 0,53 1t_0,039 
HnH (p 0 HnH w

0
) PI -1 0,0 12:!:,.0,024 -0,026:!:,.0,029 

Rep ;,o -0,090:!:0,022 -0,051!_0,025 

BapHOH p 33 0, 121:!:,.0,025 0, 162:!:,.0,029 

++ Re P3,-l 0,009:!:,.0,055 0,006:!:,.0,063 
N 123 s Rep 0,00 1:!:,.0,063 -0,052:!:,.0,071 

3, I 

HHTepaan 

/ t - t ml/ 
(fsa/c) 

2 0 .. 0,2 0 .. 0,2 

u, u 
~r•p- N.f .. ·p- N•f 

f~· 
' '·' 1.5~ +- 45 

u .. 
0 0,2 0.~ 0,, 0.1 tO G.2 0.~ u 0-1 lO 

u 0.5 
I 

''·"' • /0-4 f ,_ ., 
le }'I-I • tl.tH/6 

Rc ~ •.• , 
T 

u··- --+ 

·O.S -Q5 

0.5 o.s 
p,:, •- o. o,a 

Re f (• Re f'4• 

-· -o.s 
PHCo 11. 3aBl!CHMOCTb aneMeHTOB CnH HOBOit MBTPHUbl nnoTHOCTH OT nepeliBHHoro HMnynhCB 

nnH peaKUHH " +p -+ N1;
8

; p 
0

• 



3Ha"'eHHSI ::meMeHTOB cnHHOBOti MaTpHUhl 
rrnoTHOCTH anSI p 0 H N++ a peaKUHH (4) 
H anSI w"0 H N++ B peaKUHH (.5) aaHhl 

B Ta6n. 3. Hx 3aEHCHMOCTb OT It -!min I rroKa-

3aHa Ha pHCo 11 H 12. npaKTH"'eCKH OTnH"'He OT 

aynSI Ha6moaaeTCSI TonbKO anH p 00 H p 33 
B o6eHX peaKUHSIXo 

3. n 0 H C K ll By X 6 a pH 0 H H hi X C H C T eM npo

BOaHnCSI Ha OCHOBe CHHMKOB C 55-CaHTHMeTpO

BOti nponaHOBOA KaMephlo 06Hapy)l{eHhl nHKH B 

crreKTpe 9¢¢eKTHBHhiX Mace A p npH M "' 2060; 

2220 H 2573 M aa • . noKa3aHo, "'TO cHcTeMa A P 
o6na11aeT BHpTyanbHhiM ypoaHeM npH ( 4,8±.1, 1) M aa 

H rrHK npH M, 2060Maa (pHc. 13) o6ycnoaneH pe3o

HaHcoM Ha 9TOM YPOBHe. 
4. l1 C C nell 0 BaH He r e He p aU H H C T p a H H hi X 

"' a C T H U B 17 p -B 3 a H M 0 Ll e A C T B H H n p H 

4 r 9 B / C HS OCHOBe CHHMKOB C 55-caHTH-

MeTpOBOti nponaaoaoA KaMephi. 

O.t~. -~-~~-~-~~-~-~-~-. 
0 1.1 0.~ 0.6 OJ 1.0 

o.s 

-o.s 

o.s 
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a) 3aaepweHa pa6oTa no H3y"'eHHID peaKuHA 

nony"'eHhi naHHhie no nonHhiM H LlH$1JepeauHanb

HhiM Ce"' eHHSIM 9TH X npoueCCOB (pH C. 14 H 15) • 

6) 3a~epweaa pa6oTa no H3y"'eHHID Koppe

nSIUHll Me lKLlY rrpononbHhiMH (a c.u.M.) H rrorrepeq

HbiMH KO MITOHeHTaMH HMnynbCOB 11-, K O -Me30HOB 

H A - Hnepoaoa, o6pa3yiDWHXCSI e 11- p -aaa

HMonetlcTBHSIX (pHC. 16,17 H 18). 

a) O u,eHeHhi paaMephi o6nacTH po)l{aeHHSI 
AK ( -2 ) 1/2 
1\ r • llnSI 9TOA eenH"'HHbl nony"'eHO 

3Ha"'eHHe (0,46:!:,0,012).10-13 CM, "'TO XOpOWO 

coenaaaeT c HaepHbiM paaHycoM qacTHU, nony
"'eHHhiM F 3 aHanHaa orrhiTOB no ynpyroMy pacce

SIHHID. 

lD 

, ... 
o.s 

--+---~~-;::1:=--- -;- 1" 
o.• ..... ==~-~-~--~---~~--

0 u 0.~ 0.' OJ 1.0 

Re , •.•• 

-u 

- o.s -o.s 
PHc. 12. 3BBHCHMOCTb 30eMeHTOB cnHHOBOH MBTPHUbl nnOTl,IOCTH OT nepeJIBHHOT'O HMnynbCB llOR 

+ N ++ o 
pe8KUHH fT p ~ l:JIJ8 W 
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5. n 0 H C K M e 3 0 H - H y K II 0 H H bl X C 0 C T 0 ll H H A 

C H 3 0 T 0 n H 'I e C K H M C n H H 0 M 5 / 2. 

a) nony'leHhl cneKTphl "--MeaoHos B pe

aKilHK "- p npK HMnyn&Ce fl8.118IOmKX nKOHOB 

3.888 rsa/ C (pH Co 19.20 K 21) • npe.a&apHT en&Hhle 

.118HHble YK83bi88JOT H8 TOt 'ITO cneKTp " - -Me30-

HOB MOlKHO 06'bliCHKTb CyMMOA pe8KilHK 

++ 0 
, + + p .. N IIIII + P~_... " + " -

R KepeaoHaHCHbiX npoueccoB THna 

"++P->"++P+"++ "-+ m " o 

fl/ 
~ 

a#~ II I 

r~ JQ 

mt II I 
14 

II 

Ill 

- - nti(J9!~N~tls) 
41 

/(/ 

B Oflb!Te HCflOIIb30B81IHCb CUHHTHIIIISIUHOHHbie 'le

peHKOBCKHe C'I~T'IHKH, HCKpOBbie KaMepbl H MarHHT

HbiA cneKTpOMeTp H3 .llBYX CHIIbHOcfJOKyCHpyiOmHX 

M8rHHTOBo 

6) 3aKOH'IeHa o6pa60TK8 pe3yllbT8TOB HC-

cne.aoBaHHSI Heynpyroro "P -B38HMO.I19ACTBHSI 

H8 OCHOBe CHHMKOB C 55-caHTHMeTpOBOA nponaHO

BOA K8Mepblo noK838HOt 'ITO BepXHHA npe.aen ce

'leHHSI o6p830B8HHSI H3068phl H C H30TOflH'I9CKHM 

cnHHOM 5/2 B pe8KUHH 

n + p -+ n + p + "+ + "+ + " - + "- + m " 0 

paBeH 30 MK68pH. 

1-l/Jt~l-lft,Nti!III"YI /;:21_/J~~: 

2_- TN l'llhP~I'II tlue fD jiho!' 
slot~ JlP inln«lioM 

.J - TJ~ ~hilS~ Sf'11C~ CV~IK. 

PHc. 13. PacnpeneneHHe n o nonHoR KHHeTHqecKoR sHeprHH B cHcTeMe Ap. 



AI 

PHc. 14. PacnoeneneHHe DH~eveHUHanbHoro ce

'18HHR peaKUHH tr- + p ... A 0 ( l: 0) + K 
0 

B .saBHCH

MOCTH OT KBBDPBTB '18Tblp8XM8pHoro nepenaH

HOrO HMnynbCB t • llyHKTHpHBR KpHBBR - Bbl'IHC

neHHR HB OCHOBe MODenH PeDJKe C o6MeHOM 

K * o K*o DBYMR nOnlOCBMH 890 H 1420 • 

PHc. 15. PacnpeaeneHHe Alit/Jt/JepeHuHanE.Horo ce

'IBRRR pea~a•• ,- +P ... A0 (l: 0) +K,fo B .saBHcH

MOCTR OT KBB,QpBTB '18T~p8XM8pHoro nepe,QaHHOro 

RMnynhca t. CnnowRaR KpRBBR - pac'lilT dtT/ dt 

no OPE-uoaemr c y'liJTOM nornoweRHR B npea

nonoJICeHRR otJueHa K -ue3osou. llyRKTRpRBR 

ICpRBBR - pac'liJT no uoaen• non~oa PeaJICe a 
. npeanonoJICBRRR o6uesa K- non~ou. 
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7. n p H 06pa6oTKe 600 000 CHHMKOB0 
C ll en a H H bl X B K C e H 0 H 0 B 0 A K aM e p e, 

0 6 n Y e H H 0 A rr+ -Me 3 0 HaM H C H M 11 y n b

C o M 2,34 r a a I c, nony'leHbi cneayJOWHe 

peaynb TaTbi: 

a ) OTHOWeHHe BepOHTHOCTeft o6pa3oBaHHH 

"1 -Me~oHa, paCI18ll8JOIUeroCH H8 llB8 y -KB8H-

Ta0 K BepOSITHOCTH o6pa30BaHHSI rr 0 
-Me30Ha 

paBHO ( 12,2:!:_8,1 )%; 

6 ) BepoHTHOCTb o6pa30B8HHH llpyrHX '18CTHU 0 

paCI18ll8JOIUHXCSI H8 llB8 y -KBaHT8 0 COCT8BnH

eT He 6onee 0,1 OT BepOSITHOCTH o6pa30B8HHSI 

"1 - M eaoaa; 

B ) COOTHOWeHHSI pa3Hb1X HeATpanbHbiX Ka-

aanoa pacnaaa 

BHll: 

0,11 

QIO 

0.09 

0.01 

0,0? 

0,06 
I 

aos 1 
0,04 

0,03 

0.02 

0,0[ 

0 

I 
I 
I 
I 
\ 
I 
I 
\ 
\ 

R, 

R2 

\. 

' .... --o,z. o. ~ o.e o.a 

"1- H W -Me30HOB HMeJOT 

.., ... 11' 0 2y 
0,30:!:_0,22; -.., ... 2y 

"1 ... 3rr 0 

1,06:!:_i,31j -1J-+2y 
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"1->1T02y 
Rs 0.13±.0,12; 

"1 - ace ueRTp. 

R.-
N(w->"ly) 

.. 0,22±.0,11; 
N(w _. rrOv) 

N(w ... 2rrOy) =0 25+0,15. 
R • -6 0 ) N(w ... rr y 

r) Jtf3yqanocb pacnpeneneaHe a¢cf>eKTHB HhiX 

M8CC KOM6HH8UHlt 2rr0 
• 06Hapy>KeHO OTKnOHe HHe, 

BbiXOilSIIIIee 38 cf>oa, npH M8CCe 5° -Me30H8 CO 

cpellHHM 3Ha'leHHeM MaCChi ( 733;!:)5) M 3B. 

I 
I 

rs;. (r~) 

J + ·L,:~+ + 
&t:'lr.Jii 

-01 :o:l -0:5 -o.• - ~~ -o.a ·Qt o ~~ ~a o.~ o.• Qs ae 

~;.(r.&tc) 
o .• ., 

+ + o.~r t++ 
++J~ ~ 

-~0 -o.t -u ·Ill ·Ill -u ·ll'o -as -Q~ -41 o u u as a• o.s Ql ~7 OJ av J.D P;,'(rJ.;c) 

Psc. 18. 3aBHcHMOCTb cpeaHero nonepe'IHoro 

HMnyn~:>ca "- -Me3oHa oT ero npoaon~:>Horo HM

nyn~:>ca B e.u.M. 

PRe. 17. 3aslleHMoeTb epeJIHero nonepe'IHoro 
HMnynbeB K -M630H8 OT ero npOJIOnbHOrO HM-

nyn~:>ea .B e.u.M. 

+ +. 
., 

t u 

r ! ; 
-T-

1 

! 

-+-
j 

qo 

--- ·- -- ---- ---- .. . .. .. . .. .. .. .. p: .. 
a·u-t.D 0 I.D 

6) 

~-1\ 

.. 

-+- ! I 
-+-

-+-
.. I 

·t• ·U · I,I · &I CJJ• ., u u ,. u .. t:r·c,.,.. 
I'UliUIU 

PRe. 18. 3aBRCHMOCTb epeJIHero nonepe'IHoro 

HMnyn~:>ea A -rHnepoHa oT ero npoJionbHoro HM

nyn~:>ea B c.u.M. 



A 
PRe. 19. Cxeua paenonoJKeHRR annapaTypbl HB 

n .Y'IKe B onblTB1C no R3M6p6HRIO eneKTPB ,--ue-
30808 s peaKaRR ,+ p .. x +++ w:~ Mn-14 R Mn-15 -

KBBJipynonbHbl8 MBrHRf'Hblfl nRH3blj CU-40 R CU-/2-

MBrHHTHblil eneKTpoueTp; HK-1 - ReKpOBBR KB

Mepa; S I S 6 - eaRHTH/1/IRIIHOHHblfl e'liJT'IRKHj 

SK - eURHTRnnRUROHHblil e'liJT'IRK e JlblpKOil no 

ny'IKYi lC I R 1DC2 - ra30Bble 'lepeHKOBCKHe 

e'liJf''IHKHo 

Pse. 20. CneiCTP RMnynbeoB " -Me30HOB B pe

BKURR fT + P _.X +++IT - • U.YHKf'HPHBR KPHBBR -

t/JoH e nyeT0/1 MRIJI8Hb101 ennOIJIHBSI KpHBBR - f/)Be'liJT 

11nR peaKUHR ,+ p _. N ++ p 0 
1:1118 I 

It 

tl 

" 
" 

, 
I 

~~o 
" "'-.. 
tt 

~~~ 
It £!:; 

•• l,ol-} 
fl 'll c; 

'll 

___ , +,-

INJfJ lfJII ltiJD ~fJIJ IIIII 1100 Jl/()0 .Jl#IJ 

29 

PRe. 21. CneiCTP St/Jt/JeiCTRB

Hbl:te MBeC' x+++ Bp6BICIIRR 

,+p ~ X+++ , : llyHICTRp

HBSI KpRBBR - ~OH e nyeTo/1 

MHIJI8Hbl01 ennOIJIHBR KpRBSR

paeViJT 11/IR peBKIIRH 

"+p _. N,:~ p:__ ,+ ,- . 



wergodu maden'Jr 

BHdOJ.UdOgUif 

OS 
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HayqHo-HccneaosaTenbCK8H QGHTenbHOCTb na6opaT opHH HaepHbiX npo6neM IlpOBOQHnacb 

no cneayJOIIlHM rnaBHbiM H8IIp8Bn8HHHM: H3yqeaHe CHDbHbi X 838HMOQeACTBHA HYKDOHOB H IIHOHOB, 

cna6biX H sneKTpOM8rHHTHbiX 838HMOQeACTBHA C yqacTHe M Me30HOB, CBOitCTB HeATpOHOQecJ!HUHT

HbiX Raep, a TaK>Ke npoaeaeHHe TeopeTHqeCKHX HccneaoaaHH A. 

0poB9QKA 3AKOHOB CHMM9TQHH. B CHDhHWI 838-

HMOR!ACTBHHX HYKDOHOB C HYXDOHAMH 

3aaepweHbl CHCTeM8TH'IeCKH8 HCCD8QOB8HHR 

no aKcnepHMeHTanbHOA npoaepKe T -HHBapHaHT

HOCTH CHDbHbiX 838HMOQ8ACTBHA B npoueccax 

ynpyroro pacceHHHR npoTOHOB npoToHaMH. Tpe-

60B8HHR T -HHBapHaHTHOCTH npHBOQHT K pa-

88HCTBy nonHpH38UHH0 B03HHK81011l8A B pacceH

HHH HenonRpH30B8HHbiX npOTOHOB0 H 8CHMMeTpHH 

B paCCGRHHH nonHpH3088HHbiX IlpOTOHOB ( o6a 

pacceHHHH Ha HenonHpH30BaHHoA MHWeHR). B 

OIIbiTe Cp8HHB8DHCb 8CHMMeTpHH H nonHpH38-

IlftR0 H3MepeHHbie C BbiCOKOA TO'IHOCTbJO COOT

BeTCTBGHHO B QBOAHOM H TpOAHOM pacceHHHH 

npOTOHOB IlpOTOH8MHo npH STOM SKCIIepHMeHT 

no TpOAHOMy pacceHHHIO IIpOTOHOB npOTOH8MH 

no3sonHa onpeaenHTb TaK>Ke napaMeTp Bonb

ljleHwTeAHa D P P • 

8 aononHeHHe K paHee nony'leHHbiM ll&HHbiM 

6&mH nony'leH&I pe3ynbT8Tbi llgR nRTH ~rnos 
p8CCeSIHHR B HHTepaane OT 34 llO 108 B ColloMo 

npH SHeprHH npoTOHOB 685 Mas. npeUH3HOH

HOCTb H3MepeHHA l18D8 B03MO>KHOCTb yMeHbWHTb 

B nHTb p83 OWH6Ky 8 BenHqHHe napaMeTpOB, 

X8p8KTepH3yJOWHX TO'IHOCTb0 C KOTOpOA SKCnepH-

MeHT8DbHO nposepeaa T -HHsapHaHTHOCTb 

CHDbHbiX B38HMOQeACTBHAo 

AaanH3 on&ITHbiX aaHHbiX npHBOQHT x 38-

KDIO'IeHHJO, 'ITO OTHOW8HH8 B8DH'IHHbl T -H8HH

B8pH8HTHOA 8MnDHTyQbi0 eCDH OH8 Cylll8CTByeT, 

K nonHoA aMnnHTyae ynpyroro pacceRHHH ae 

npeBbiW88T ( 1-8) .10-2, 8 3H8'1eHHe CHHyCa 

T -HeHaeapHaHTHoro cJ!a3osoro caaHra A2 

cocTaBmleT Sin A2 • 0,00:,0,1. TaKoA BbiBOll 

llDSI o6naCTH SHeprHA BbiWe nopora M830HOOC5-

p830B8HHH nonyqea enepable. 

CHnbH&Ie §38HMoneAcTBHH HyKnoHoB H nHoHoB 

C HvKDOHaMH K HgpaMH 

1. 113 M epeHHe napaMeTpoa TpoAHoro 

pacceHHHH Apn H Dpn B pacceHHHH 

HeATp O HOB IIpOTOH8MH C SHeprHeA 

605 M a B. 3KcnepHMeHT B&monHeH Ha ycTaHoBKe 

C HCKpOBbiMH K8MepaMH 8 UeDHX nony'leHHH l18H

Hb!X0 H e 06XOHHMbiX QDH QHCKpHMHHaUHH OQHOrO 

H3 QBYX CyllleCTBYJOIIlHX peweKHA B cJ!a30BOM 

8H8Dl13e HyKDOH-HYKDOHHOrO pacceHHHH npH SHep

rHH 635 Mas. 

n o ny'leHO, 'ITO 

A pn (55°)•0,80±,0,32 , Apn( 125°)•0,51±,0.,38 H 

0 0 
Dpn (94 )=0,48±,0,2, Dpn ( 125 )=0,61±,0,43. 

8&I6op YK83aHHblX yrDOB 8 OIIbiTe 6biD CllenaH 

H8 OCHOB8HHH peaynbT8TOB 8H8DHTH'IeCKOrO IID8HH

p088HHH 0 nposeQeHHOrO C HCII0Db3088HH8M llaH

HblX paHee BbliiODH9HHblX SKCIIepHMeHTOBo no 

COBOKYIIHOCTH peayDbT8TOB BeQeTCH cJla30BhlA 

aHaDH3o 

2. HoB bie l18HH&Ie o6 yrnoaoA 3aBH-

CHMOCTH ~8KTOp8 QeiiODHpH38UHH 

nonyqea &I a OIIbiTax no asoAaoMy pacceHHHJO 

npoToHOB c aHeprHeA 660 Mas npH .Hcnonbaoaa

HHH nonHpH3088HHOA npOTOHHOA MHWeHH. ~aKTOp 

lleiiODR_p H3aUHH .ilDH llByX yrnoB paCCeSIHHSI OK8-

3aDCH p 8 BHbiM 

D p p ( 90° ) -o,54±_0,1 H 

3. 4> a 3 o B bi A aHa n H 3 

ro pa c ceHHHH npH 

HyKDOH-HYKDOHHO

SHeprHH 400 M sa. 

.Unsr npoae~teHHH aHanHaa 6&IDH aasrT&I paHee no

nyqeHHb i e B na6opaTOpHH SKCIIepHMeHT8DbHbie 

l18HHbie. 8 peayDbTaTe HCnODb30BaHHil KpHTepHH 

6onee >KeCTKoro, 'leM x2 
- KPHTepHA ( oueHKa 

aepOSITHOCTH OWH6KH nepBOrO poaa), 6b!DO no-
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Ka3aH0 0 qTo aMnn~Tyaa HyKnOH-HyKnOHHOrO pac

CeRHHR npH aHeprHH 400 MaB onpeaenRe TCH 

oaH03Ha'IHOo 

4. YcTaHoBneuo cywecTBoBaHHe p e -
a o H a H c a Y 

0
* , pacnaaaJOwerocR ua A - qac-

THUY H y -KBaHT, Ha OCHOBe o6pa6oTKH 

200 TbiCSiq «t>oTorpa«t>HA, nony'leHHblX npH 3KCllO

HHpOBaHHH MeTpOBOA ny3blpbKOBOA nponaHOBOA 

KaMepbl B ny'IKe OTpHUaTenbHbiX nHOHOB C HM

nynbCOM 5 fas/c OT CHHXpo«t>aaoTpOHa. 

B pacnpe.oeneHHH a4J¢eKTHBHbiX Mac e 

A y - KOM6HHaUHA Ha6n10aanocb aBa nHKa, oaHH 

H3 KOTOpblX o6ycnosneu po>KaeuHeM H3Bec'l'Horo 
I 0 

- rHnepoua, a BTopoA- po>KaeuHeM uosoro 
pe30HaHCa Y6 (pHC. 22). 

* Macca peaouauca Y0 nony'leHa paBHoA 

MAy= ( 1327±_1,5) Mas u"pH aKcnepHMeHTanb
HOH wHpHHe peaouauca ( 20±.4) Mas, ceqeuu e 

po>KaeHHSI pe30HaHca - paBHbiM ( 53±_14) MHKp0-

6apHo BoaMo~Hbie KBaHTOBbie qHcna aToro pe-
aouauca 1/2 ( J P ). 

5. H a M e p e H H e .o H 4> 4> e p e H u H a n b H o r o 

ce'leHHR KBaaHynpyroro pacce R HHR 

665 M 3 B npoTOHOB c aueprueA 

a -'laCTH'IHblMH 

R a p a x 
6 

Li , 9 
Be , 

12 c 
aCCOUHaUHRM H B 

16 
H 0 npOH3BOaHnOCb 

C uenbiO HCCne.OOBaHHR MeXaHH3Ma HJJ.epHbiX 

peaKUHA npH BbiCOKHX aHeprHRX H 06Hapy>KeHHsi: 

cyrueCTBOBaHHR B Rape HyKnOHHbiX aCCOUHaUHA. 

3KcnepHM eHT 6bin BbinOnHeH Ha npOTOHHOM Ka

Hane C noMOWbiO aneKTpOHHKH, ocyWeCTB-'1SI IOW8A 

oT6op (no speMeHH nponeTa, y.oenbHhiM n o Te-

pRM H KHHeTH'IeCKOA aueprHH a -'laCTHU) 

aKTOB KB-83Hynpyroro Bbi6HBaHHR a -qaCTHU 

npoToHaMH H3 RJJ.ep. B HMnynbCHbiX cneKTpax 

a -'laCTHU (pH C. 24) 0 BbineTaiOIUHX noa Ma

nhlMH yrnaMH K naJJ.aiOIU8My ny'IKY DpOTOHOB0 

o6uapy>t<eH nHK, o6ycnosneHHhiA KBaauynpy rHM 

pacceSIJIHeM npoTOHOB a -qacTHqHbiMH aCCOUH

aUHSIMH nerKHX SIJJ.ep npH nepeuasaeMoM HMnyn&-

ce 9,5 «t>epMH-1• llH!pljlepeuuHanbHbie ceqeHHSI 
B CoUoMo OKa3anHCb paBHbiMH: 

~ [ 6 Li ( p, p 4 He ) d ] 
dO 

dr 

dO 

dr 

dO 

-31 2 
( 8 0 6±_0, 7) .10 CM 

[ 
9 Be ( p , p 

4 
He ) 6 He ] 

-1 
CTep 

-31 :l -1 
(5,4±_1 0 2).10 CM CTep 

12 4 8 
[ C ( p , p He ) Be ] = 

-31 2 -1 
(9,1±_1,5).10 CM CTep 

PHc. 22. CneiCTp 31/JtPexTHBHbiX Mace A y -KoM6HHa
llHil. 

Nl Lo 

l 

Sl v• • •• oJnJ-A +r 
f 

fOil If' (.J2J eYen/.1) 

50 
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PHc. 23. 1-MeTpoBaH nponaHOBBH KaMepa Ha ny'l

xe tr- - M e30HOB C HMnynbCOM 5 F3B/c OT CHHXpO

I/JB30TpOHB o BHQ CO CTOpOHbl pBCI11HpHTenbHOil CHC

TeMblo 
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PHc. 24. HMnynhCHbiR cneKTp a -'laCTHU, n ony

'19HHb1R B OObiTBK no H3Y'I9HH~ KBB3Hynpyroro 

pBCC9RHHR npoTOHOB nerKHMH RtlpBMH. 

113 cpaBH9HHSI yKa3aHHblX C9'19HHA C ce

'19HH9M ynpyroro paCC9SIHHSI n~OTOHOB Sl~paMH 

renHH npH nepellaaaeMoM HMnyn&ce 9,5 cjlep MH-1 

6binO OU9H9HO acWleKTHBH09 'IHCnO a - a CCO-

UHaUHA B Hllpax 8 Li H 9 Se H aepxHaa rpa-

HHua JlnH Sl~pa Ill C • nony'leHHbl9 3Ha'I9HHSI 

~eKTHBHWX 'IHCen HaXO~SITCSI B COrnaCHH C 

T90p9TH'I9CKHMH npellCKa3aHHSIMH, 

60 0 U 9 H K 8 . a IJI IJI e K T H B H 0 r 0 C e 'I e H H Sl 

~ B 0 A H 0 A n e p e 3 a p Sl l1 K H rr -Me 3 0 H 0 B 

Ha Hllpax cjloTOaMynbCHH npH M a nbiX 

a He p r H Sl X n H 0 H 0 Bo 3KcnepHM9HT BbinOnH9H 

C fiOMOWbiO aMyn&CHOHHOA KaM9pb11 3KCfiOHHpO

aaHHOA a ny'IKe ,- -Me3oHOB c sHeprHeA 15 Msa 

Ce'leHHe aToro npouecca oKa3anoc& 6nH3 KHM 

K JQ-29 CM2o Ha OCHOBaHHH 3TOrO pe3yn& TaTa 

6&ma npellnpHHHTa non&ITKa Ha6niO~eHHH npo

uecca llBOAHOA nepeaapsr~KH OCTaHOBHBWHXCSI 

rr -Me30HOB a &H Ni , KOrlla HllPO oc'raeTcsr 

B CBH3aHHOM COCTOSIHHHo BepXHSISI rpaHHUa ae

pOSITHOCTH llBOAHoA nepe3ap51l1KH rr -Me3 0HOB 

Ha Slllpe &8 Ni ' COCTaBHna 

N ( , - + Ni ... , + +
58 

Fe ) -6 
w = < 3.10 • 

nonHoe 'IHCno 3axaaToa ,--MeaoHoB a a! Ni. 

1. 11ccnelloBaHHe npouecca llBOAHoA 

nepe3apHllKH rr -MeaoHoB npH sHep

rHH B&Iwe nopora Me3oHoo6pa3oBa

H H Slo C fiOMOIUbiO 3M,YnbCHOHHbiX KaMep, 3KCno-

HHpOBaHHbiX B ny'IK9 rr -M930HOB1 HCCn9llOBa-

nHc& npouecc&I rr - + A .... rr + + A '+ ••• H 

rr- +A ... rr ++ rr- +A'+···· .HaMepeHbi ce'leHHH STHX 

npoueccoa a HHTepaane sHepruA 210 • 375 Msa. 

Ha ocaoaaHHH aaanH3a 3aperucTpHpoaaHHbiX co ... 

6&ITHA fiOKa3aHO, 'ITO B yKa3aHHOM HHTepBane 

aHeprHA o6pa30BaHHe rr + -M930HOB B nepBOM 

npouecce npoucxollHT no llBYM pa3nH'IH.biM Ka

HanaM: a) 'lepe3 peaKUHIO llBOAHoA nepe3apsrll

KH ,- -Me3oHOB H 6) a pe3yn&TaTe o6pa3o

aaHHH llByx rr -MeaoHoa c nocnellyiOIUHM norno

meHHeM OTpHUaTen&HOro RHONa B TOM )1(9 Slllpe, 

B pa6oTe onpe~eneH&l napuHan&·H&Ie BKna~&I 

STHX KaHanoa (puc. 25). 

• Cna6we B sneKTQOMarHBTHwe aaaHMoueAcTBHH 

C y,aCTHeM M930HOB 

1. HaMepeHHe sHepreTH'IeCKoro cneKT

pa HeATpOHOB B npoueccax aaxBaTa 

M 10 0 H 0 B Sill paM H C e p bl H K an b U H 5I 6btn0 

npennpHHSITO C uenbiO H3y'I9HHSI M9XaHH3Ma 3a

XBaTa MIOOHOB HUpaMH H nony'leHHSI ~BHHbiX, 

He06XOllHMblX LlnH fiOHHMaHHSI aHOManbHO 6onbWOA 

acHMM9TpHH H9ATpOHOB H ee aHepreTH'I9CKOA 

3aBHCHMOCTH, 06Hapy)KeHHOA paHee IJIH3HKaMH 

na6opaTopHH. C fiOMOIUbiO sneKTpOHHKH 6btn 

BbtnOnHeH 3KCnepHM9HT, B KOTOpOM 6binH Tllia

TenbHO H3MepeHbl cneKTpbl HeATpOHOB B HHTep

aane OT 1,5 LlO 14 Msa. n pH LlOCTHrHyTOM B Ofibi

Te pa3peweHHH no 3HeprHH HeATpOHOB (nopSIJlKa 

0,5 Msa) B cneKTpe anepBbte Ha6niOLlanHCb oT

Jlen&Hbte nHKH, Ha puc. 26 npuaelleHbi peayn&Ta

Tbt H3MepeauA llnH Hllpa cepbi-32. Ha6niOJlaeMbte 

'leTbtpe nHKa npH sHeprHHX 4,8; 3,4; 2,5 H 1,9 Msa 

MO)KHO HHTepnpeTHpOBaTb KaK pe3yn&TaT nepe

XOlla Hllpa 
82 

p H3 KBa3HCBSI3aHHoro COCTOSI-

HHSI ( aHeprHsr B036y)KJ19HHH 14,5 Msa) Ha oc-
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PHc. 28. 3HepreTH'I6CKHR cneKTp seilTposos, Hcnycxae-

MbiX B p63YI1bTBT6 38XBBTB OTpHUBT611bHbiX MKJOHOB R/1-

pBMH US. 
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PHc. 28. 3sepreTH'IeCKBII 3a
BHCHMOCTb C6'16HHII 11BOflHOil 

nep838pR.lliCH tr -M830HOB 

~ H npouecca pOJICJl6HHR M630-

~ HOB M830HSMH. 

PHc. 27. 3HepreTH'!leCKHit 

cneKTp HeflTpOHOB1 HCnycKae

MbiX B pe3ynbTST8 38XBBT8 

OTpHUB
4
-r:nbHbiX MKJOHOB H/1-

paMH C.. 

Enf11eV) 
f1 
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PHc, 28. Y'IBCTHHKH aKcnepHMeHTB, B K o TopoM 6brn ycTsHosneH npe/ICKB-

38HHblll TeopeTH'leCKH pe30H8HCHbiil XBpBKTep npouecca R/Iepnoro 

MI0-:3BXBBTB: J1.BollTKOBCKB, B.Escees, T . Ko3nDBCKH. 

HOBHOH H B036y)f(J:IeHHbiH ypOBHH S!J:Ipa 
31 P .Cy

meCTBOBaHHe nHKOB npe):ICKa3biBaeTCSI Ha OCHOBe 

TeOpHH 'pe30HaHCHoro* nornomeHHSI M~OHOB SIJ:I

paMH, pa3BHBaeMOH COB9TCKHMH TeopeTHK aMH, 

3TOT pe3ynbT8T OTKpbiB89T HOBY~ B03MQ)f(HOCTb 

HCCnenosaHHSI C noMOWblO ~ -3aXBaTa"np HpO

):Ibl H CBOHCTB Bb!COKOB036y)f():leHHblX KBa3HCBSI-

38HHbiX COCTOS!Hiflt SIJ:I9p 0 Hrpa~WHX ):IOMHHHpy~

my~ ponb B npoTeKaHHH 6onbmoro Knacca SJnep

HbiX peaKUHH npH Bb!COKHX ::HleprHSIX, npH 9TOM 

M~-38XB8T no pS!J:IY npHqHH SIBnSI9TCSI 3H8qH T enb

HO 6onee a¢¢eKTHBHbiM cnoco6oM H3Bne~eHHH 

HH~OpMaUHH 06 9THX COCTOSIHHSIX no CpaBH9 HHIO 

c apyrHMH cnoco6aMH (~oTonornowe~He, ae

ynpyroe pacceSJHHe aneKTpOHOB, paaHaUHOH HbiH 

TT- -3aXB8T), 

2. 3 a B e p w e H o H 3 y ~ e H H e n p o u e c c a 

rr- + p _, rr- + p + ¥ , npencTaenR~mero HHTe

pec J:lnSI onpeneneHHSI KOHCTaHTbl ~OTOp0)1():19HHSI 

TT -M930Ha Ha TT -M930H9, 3KcnepHM9HTbl 

6btnH BbillOnH9Hbl C nOMOWh~ 25-caHTHM9TpOBOA 

)f(HJ:IKOBonoponHolt ny3hipbKoBOlt KaMepbi, Ha acRo

se aHanH3a HMnyn&cHoro H yrnoaoro pacnpene

neHHlt Y -KB8HTOB B C,U,M, ODp~aeneHa KOHCTaH-

'1'8 n:fOU9CCa y TT -> TT TT , OK838BW8SICSI paBHOlt 

C = 1,0!,.0,2. 3To nyqwee no ToqHQCTH H3Me

peHHe 3HaqeHHSI KOHCTaHTbl ~OTOp0)1():19HHSI nHO

HOB Ha nHOHaX, 

3. 0 u e H K a c e ~ e H H Sl n p o u e c c a o 6 p a T -

HOrO aneKTpOp0)1():19HHSI fiHOHa 

rr- + p _, n + e + + e- . 11 cc·neaoBaHHe aToro npouec

ca Ha Boaopone npoBonHTCH c uen&~ nonyqeHHSI 

CB9):19HHA 0 ~OpM~aKTOpe TT-M930H8 BO Bpe

M9HHnOn06HOA o6nacTH, YcTaHoBKa, cocToHmaH 

H3 )f(H):IKOBOJ:IOpOJ:IHOA MHW9HH 0 HCKpOBblX KaMep, 

nHBH9BbiX Cfi9KTpOM9TpOB1 CUHHTHnnHUHOHHhlX 

H BOJ:ISIHblX qepeHKOBCKHX Cq~TqHKOB0 9KCOOHHpOBa

naCh B nyqKe rr -Me30HOB c aHeprHeA 285 Mas 

( PHC, 29), 



B pe3ynbTaTe aHanH3a cTaTHCTHqecKoro 

M8TepH8118 6bl110 HlleHTH!jJHUHp088HO 1 2 C06b!THA, 

npHHa.one>KaiUHX H3yqaeMoMy npoueccy. 3To no-

38onHno nonyqHTb oueHKy ceqeHHH npouecca, 

KOTOpOe COCTa8nHeT OKOnO 2.1Q-33 CM2fcTepa,o. 

OnbiT npo.oon>KaeTcSI. 

4. J1 3M e p e H He C K 0 p 0 C T H 0 6 p a 3 0 8 8 H H Sl 

ppp -MoneKyn 8 ra3oo6pa3HOM 80-· 

ll 0 p 0 ll e 6binO npe,onpHHSITO 8 C8SI3H C nnaHH-

p088HHeM H HHTepnpeTaUHeA 3KCITepHMeHT08 ITO 

OITpe.oeneHHIO 89pOS!THOCTH ITornoweHHSI MIOOH08 

8 8o.oopo.oe ITpH HH3KoA ero ITnoTHOCTH. B oiTbiTe 

HCITOnb3088nCSI MeTOll 8peMeHHOrO 8Ha11H3a Me-

30p9HTreH08CKOrO H3nyqeHHSI, 803HHK8IOIUero ITpH 

nepeXBBTe MIOOH08 OT p p - 8TOM08 K 8TOM8M 

npHMecH. CKopocTb o5pa3o8aHHH p p p - MoneKyn 
8 ra3oo6pa3HOM 8o.oopo.oe, ITpHee.oeHHaSI K ITnoT
HocTH >KHllKOrO BOllDpO.Oa, OKa3anaCb paBHOA 

A PP fL = (2,74±_0,25).106, ceK-1. 

5. J1 C C n e ll 0 B a H H e ll e 11 e H H S1 IT 11 y T 0 H H Sl 

IT 0 ll ll e A C T 8 H eM M 10 0 H 0 B. .£lnSI yToqHeHHSI 

sKna.oa .oeneHHSI ITnyTOHHH B ITpouecc eo36y>K.oeHHH 

H.opa ITpH 6e3pa.oHauHoHHOM 2P -1 S ITepexoue 

M9308TOM8 5bin BbiiTOnHeH 3KCnepHM9HT C HCITOnb-

30B8HH9M ycoeepll1 9 HCTBOB8HHOA 8ITIT8paTypbl H C 

npHMeHeHHeM LlBYXMepHOrO 8H811H3ao 0THOIJleHHe 

"qHcna 8KTOB ,oeneHHH nnyTOHHH ITpH 5e3p8llH8UHOH-

PHc. 29. CxeMs sxcnepHMeHTB 

110 HCC118QOBSHH~ peaKUHH 

tr-+P ... e++ e-+ n.M -JKHQKO

BOQOpOQHSR MHUI8Hh/ HK-1, 
HK-2 - HCKpOBble KSMepbl; 

J[ 
~ . 

c, , C B - BOQRHb18 'l8p8H-

KOBCKH8 C'liJT'IHKHi S 1 1 S :J-

11HBH6Bb18 C118KTpOM8Tpb1 

C pBQHBTOpaMH H3 CBHHUOBO

ro CTeKna; C 
1 
-Ctl- CUHH

TH1111RUHOHHb18 C'liJT'IHKHo 

~~~:d 
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HOM ITepe·xoae Me3oaToMa K qHcny aKTOB ero 

.oeneHH H ITpH S!LlepHOM 38XB8Te MIOOH08 ITOnyqeHO 

paBHbi M 0,28±_0,04. 3TOT OITbiT 6bl11 BbiiTOnHeH 

npH lllHpoKoM coTpy.oHHqecTee c HHCTHTyTo!>f $H3H

KH e B yxapecTe. 

Teope THqecKHe HccneuoBaHHSI 

1. npeLinO>KeH OITbiT LlnSI pellleHHSI BOITpoca, 

MynbT HITnHK8THBHO nH OLlHO H3 neiTTOHHblX KB8H

TOBblX qHcen; H3yqeHbl B03MO>K:Hble cneLICTBHSI 

ITpeLIITo no>K:eHHH o CBR3H ceepxcna6oro B3aHMo

LieAcTBHSI C 838HMOLieACTBHeM, He COXp8HSIIOIUHM 

neiTTO HHbiA 38pSILli ITOK838HO, qTO HecoxpaHeHHe 

nenTOH HOrO 3apSI.Oa MO>K:eT ITpHBOLIHTb 11HWb K 

HeATpH HHbiM OCUHn11SIUHSIM THITa ve.r vp , Cy

wecTB OBaHHe TaKHX OCUH1111SIUHA MO>K:eT 6biTb 

ITpHqHHOA ManoA HHT9HCHBHOCTH conHeqHblX HeAT

pHHO, Ha6niOLl8BilleAcSI 8 OITb!T8X .£l3BHC8, 

2 . noK838HO, qTo He TOnbKO ceqeHHSI, HO H 

BCe ITOnS!pH38UHOHHbie S!BneHHH 8 TOpM03HOM H3-

nyqeHJIH ITpH CTOnKHOBeHHH 8LlpOHOB Bb!p8>K810TCSI 

qepe3 COOTBeTCTByiOWHe BenHqHHbl ynpyroro 

paCCe HHHSI 8LlpOHOB H HX ITpOH3BOLlHble ITO 3Hep -

rHH H yrny. PaccMoTpeHbi 3«jxjleKTbi BnHRHHH Top

M03Hor o H3nyqeHHSI ITpH CT011KHOBeHHH aLipOHOB 

H8 38KniOqeHHSI 0 T -HHBapHaHTHOCTH. 

Kz 

Ct Cz ~ ' 

~ 
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npealiO)KeHbl 9KCnepHMeHTbl C ITOnS!pH30 BaH-. 

HbiMH cjloTOHaMH 1 OCyiUeCTBneHHe KOTOpbiX IT0 3BO

liHT ITOBbiCHTb TO'IHOCTb B onpeaeneHHH Bpe Jo4eHH 

)KH3HH 7T--H TJ O -Me30HOBo 

11syqeaHe CBOACTB H KB8HTOBbiX XapaKTepHCTHK 

HeATpOHogedJHUHTHbiX Hgep 

Ocaoaaoe coaep)KaHHe pa6oT aToro aan paa

JieiJHSI COCTaBnSiliO H3Y'I8HH8 BbiCOKOB036y)I(Jl8 HHbiX 

COCTOSIHHA OTHOCHT8llbHO llOllrO)KHByiUHX H30TOITOB 

B 06IJaCTH H30TOITOB OT Aoaa llO ITOnOHHSI1 a T aK)K8 

HCCll8llOB8HHe KOpOTKO)KHBYIUHX H30TOITOB0 yaaneH
HbiX oT nHHHH CTa6HnbHOCTH. HapSillY c a THM 

npOBOllHli8Cb pa3pa60TK8 MeTOllOB Bhlll~neHHSI 

p8llH08KTHBHbiX H30TOITOB H XHMHH 'ropSI'IHX aTO

MOB'. Bee aTH pa6oTbi BbiiTOliHSiliHCb npH w Hpo

KOM COTpyllHH'I8CTBe C 6onbWHM KOliH'IeCT BOM 

aKcnepHMeHTanbHbiX rpynrr ils pasnH'IHbiX Slll e pHbiX 

HHCTHTyTOB CTpaH-y'laCTHHUe 

I. 11ccneaoaaaHe caoAcTB aos6y)K a ea

H bl X C 0 C T 0 Sl H H A U e pH Sl- 140 llpOBOlll'lnOCb 

coaMecTHo c na6opaTopHeA B Opxyce (naa HSI). 

EbinH rronyqeHbi HOBbie aaHHbie o rrpHpoae B biCo

KOBos6y)I(Jl8HHbiX KonneKTHBHbiX H llBYXKB83H'I8C-

TH'IHbiX COCTOSIHHA 9TOrO rronyMarH'IeCKOrO Slllpa. 

2. 3 a B e p We H 0 li 0 C T p 0 e H H e C n 0 )I( H 0 A 

cxeMbi pacrraaa H3oTorra ronbMHSI-158 

( T 1 ; 2 = 27 MHH ). B o6nacTH 1,5-2,6 Maa 

o6aapy)K8HO 3Ha'IKTeJibH08 'IHCJIO ypOBHeA C onKHa

KOBbiMK CliKHaMK H 'I~THOCTSIMH 4+ • npK H3y'leHHK 

pacrraaa ronbMHH-156 o6aapy)KeHbi ypoBHH 6eTa

H raMM8-BH6paUHOHHbiX liOJIOC B llHCllp03HH-J56. 

3. n pH H 3 y q e H H H H p a c n a a a T a H Tan a-176 

Hll8HTHcjJHUHpOB8H llBYXKB83H'I8CTH'IHbiA ypOB8Hb 

THll8 2-. nony'leHO yKa38HHe Ha CyiUeCTBOB8HHe 

ypOBHSI 0+ • 

4. J13MepeHHe KO pOTKHX BpeMeH )KH3HK 

B036y)KaeHH'biX COCTOSIHHA Slllep. CliO

MOIUbiO pa3pa60T8HHOA B na6opaTOpHH MeTOllHKH 

( C ripHMeHeHHeM e- y - COBfl8lleHHA) H8'18Tbl 

H3MepeHHSI BpeMeH )KH3HH B036y)KaeHHblX COCTO

SIHHA Slllep. 113MepeHbl BpeMeHa )KH3HH rrepBbiX 

2+ -COCTOSIHHA B OCMHH-184 H OCMHH-186. 0HH 

OK838liHCb p8BHbiMH 1,2.10-9 CeK H 8.10-10ceK 0 

COOTBeTCTB8HHOe 

PHc. 30. YcTaHOBKa anR HccneaoBaHHR 38XBaTa MIOOHOB B ra3oo6pa3HOM soaopoae, pacnonoJKeHHBR 

B HH3KOt/JOHOBOJI na6opaTOpHH 9KCnepHMe HTBRbHOrO nBBHRbOHS na6opBTOpHH RllepHbiX npo6neM. 

Ha CHHMKe: c.KJ. nopOXOBOJI H K.O.Or aHeCRH. 
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5. H C C n e .11 0 B a H H Sl K 0 p 0 T K 0 lK H B y W H X H 3 0 -

T 0 n 0 Bo Ha OCHOBe C03.QaHHblX paHee MeTO.IlOB 

3KCnpeCCHOrO XHMH'IeCKOro Bbl.lleneHHSI H30TOnOB 

( C HCnOnb30BaHHeM nHeBMOnO'ITbl .llnSI .llOCTaB

KH o6ny'leHHbiX MlfWeHeA C ny'IKa CHHXpOilHKnO

TpOHa), MeTO.IlOB aaanHaa raMMa- H 6eTa-cnexT

pos c noMOIIlbiO nonynpoBO.IlHHKOBbiX cnexTpoMeT

poB BbiCOKOrO paapeWeHHSI H MeTO.IlOB aHanHaa 

cnexTpoa a na6opaTopHoM ueHTpe o6pa6oTKH H 

aaxdnneHHH HH~opMauHH paasepHynHCb Hccneno

BaHHSI KOpOTKOlKHBYIIlHX ( T t/2 = 2-15 MHH) H30-

TOnOB1 nonyqaeMbiX npH o6ny'leHHH MHWe.HeA Ha 

CHHXpOUHKnOTpOHeo 

OTKpbiTO 6onee naa.auaTH HOBbiX HaoTonoa 
· t:asc ( 5 ') 129 <35 ,) 1a4 (S') H H30Mepoa: e 1 Ce , 1 Nd , 

135 Nd(5,5? 1
144 Gd(4,9'), 159 Tm(ll ') , 181 mTm(7 '), 

183m Tm(ll ') 't8~m(12 ')' t83Yb(13 ') /88 Lu(3,2') • 
166

Hf(6') 1 
187

Hf(1,9') , 
189

Hf(3,2') • 167Ta(2,6') • 
188Ta(2,6 '), 188Ta(2,5 '), 189 Ta(S ') , 17 1 Ta(~ ') : 72 W(6:2 '), 
178 0s(3')1 JTT0s(3,5'). npH 3TOM B HeKOTOpblX cny-

'laSIX 6btna co6paHa 06WHpH8SI HHciJOpMaUHSI 0 cneKT• 

pax l!any'leHHSI H nocTpoeHbi cnoJKHbte cxeMbi pac-

#>'"I • • .• ,., 
J:-,. Z•--

l' rzs• 
_._ f'U7 
lf • 

··-- •·--

··-- .. _,., 
Z•-. z.- • . (J 
.. _ • ,._ . ,..,., ... ..,. 

nana Hao Tonoa n!OTeUHst-168 H n!OTeuHst-166. Ha 

pHc. 31 n pHseneHa cxeMa pacnana 
168 Lu . nony

'leHbi CBe .lleHHSI 0 cymeCTBOBaHHH HOBOro Tpex

KBa3H'IaCTH'IHOrO COCTOSIHHSI B Sl.llpe BOnb<jlpaMa -179. 

6. p a .ll 0 X H M H 'I e C K H e H C C n e .ll 0 B a H H Sl • 

Paapa6oT aH axcnpeccRbiA MeTo.a Bbi.aeneHHH 

pellK03eM enbHblX aneMeHTOB Ha OCHOBe acWleKTa 

CuHnnap a-'lanMepca. npHMeHeHHe :3Toro Me

TOllS B 3 H8'1HTenbHOA CTeneHH onpe.aenHnO yc

nex pa6o T no o6HapyJKeHHIO H Hay'leHHIO xopoT

KOJK:HBymH x H30TOnOBo KpoMe TOr0 1 Ha OCHOBe 

paRee !JP OB9.1l9HHbiX HCCne.aoeaHHA no XHMHH 

aCT8T8 6 btn pa3pa60T8H gcpcpeKTHBHbiA M9TO.Il 

Bbt.lleneHHSI aToro aneMeHTa. 

Pa.aHOXHMH'Iecxast rpynna nonaocTb!O o6ec

ne'IHsaeT pa.llH08KTHBHblMH H30TOfi8MH1 nony'leH

HblMH H8 CHHXpOilHKnOTpOHe1 cnexTpoMeTpH'IeCxHe 

HCCne.llOB8HHSI 8 OJ1H'H H B HHCTHTyTaX CTpaH

y'laCTHHllo 
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Hay'IHO-HCcne.aoeaTenbCKHe pa60Tbl na6opaTOpHH SUl~PHbiX peaKUHA eenHCb B cne.ayJOUlHX 

OCHOBHbiX HanpaeneHHHX: 

- fiOHCK H30TOnOB CBepXTSI)f(enbiX aneMeHTOB B npHpO,IlHbiX MHHepanaX H aHanH3 B03MO)f(Hb!X 

MeTO.IlOB CHHTe3a HX Ha YCKOpHTene TSI)f(enbiX HOHOB; 

CHHTe3 TpaHCypaHOBbiX aneMeHTOB H HCCne.aoBaHHe CBOACTB HX pa,llHOaKTHBHOrO pacna.aa; 

H3y'leHHe npHpO.Ilhl aHOManbHOrO CnOHTaHHoro .aen eHHSI H.llep B H30MepHOM COCTOSIHHH 0 

- HCCne.aoBaHHe npOTOHHO-pa.anoaKTHBHI;>IX Sl.ll~Pt 

- H3y'leHHe MeXaHH3Ma B3aHMO.IleACTBHSI TSI)f(enbiX H OHOB C Sl,llpaMH ( .aeneHHe H,llep 1 peaK-

UHH nepe.aa'l): 

- Sl,llepHaH cneKTpOCKODHH • . 

OcaoBHbie aKcnepHMeHTbi na6opaTopHH npoeo.aHnHC b aa ycKopHTene Y-300. 

DoHCK H30Tonoe ceepxTamenwx aneMeHTOB 

B npHpOLIHWX MHHepanax H B03MO)f(Hbie MeTOAbl 

CHHTe3a HX Ha yCKOpHTene TSI)f(enbiX HOHOB 

B pa.ae TeopeTH'IeCKHX pa6oT, e TOM 'IHC

ne H BwnonHeHHWX B na6opaTopHH a.aepHWX pe

aKUHA, 6binO noKa3aH0 1 'ITO .llOn)f(Ha cywecT

BOBaTb uenaH o6naCTb c¢epH'IeCKHX H.aep C 

Z > 108 H N "' 184 1 yCTOit'IHBbiX OTHOCH-

TenbHO cnoHTSHHoro .aeneHHH. B pa6oTax oueHH-

eanHcb BpeMeHa )f(H3HH pa3nH'IHbiX H30TOfiOB 

B 3TOA o6naCTH no OTHOWeHHJO K CfiOHTaHHOMY 

.aeneHHJO, a - pacna.ay, {3 - pacna.ay H 

aneKTpOHHOMy 3~XBaTy: .anH HaH6onee CTa6Hnb

HbiX H30TOfiOB H,llep C 108 : Z ::: 116 BpeMeHa 

)f(H3HH MoryT 6b!Tb BeCbM8 3Ha'IHTenbHbl; 

T "' 102 - 108 neT. 3TO n03BOnHeT Ha,QeHTbCH 

o6aapy)f(HTb no.ao6Hbie H30TOnbi B paanH'IHbiX 

npHpO.IlHblX MHHepanax, nH60 CHHTe3HpOBaTb HX 

Ha yCKOpHTenHX TH)f(enbiX HOHOBo 

B 1968 ro.ay rpynnoA aarnHACKHX ¢HaH

KOB npH H3y'leHHH aneMeHT}IOrO COCTaBa KOCMH

'IeCKHX ny'leA 6binH HaA.aeHbl cne.llbl TH)f(enbiX 

'laCTHU 1 HOHH3HPYJOIUaH cnoco6HOCTb KOTOpbiX 

yKa3biBaeT Ha T0 0 'ITO HX aapSI.Il Z > 106-110. 

8 TO )f(e BpeMH XHMH'IeCKHe HCCne.aoBaHHH ane

MeHTa Kyp'laTOBHSI ( Z = 104) 1 npOBe,lleHHbie 

B na6opaTopHH H.llepHbiX peaKUHA, fiOK83anH, 

'ITO Ha'IHHaB C Z ., 104 1 aanonHHeTCH BHeW

HHH aneKTpOHHaSI o6onO'IKa, T.e. Kyp'laTOBHA 

oKaaancH aHanoroM ra¢HHH. DoaToMy MO)f(HO 

npe.anonaraTb 1 'ITO H30TOfibi 110-ro, 112-ro, 

114-ro H T • .ll. aneMeHTOB .llOn)f(Hbl HBnHTbCH 

XHMH'IeCKHMH aHanoraMH nnaTHHbi 1 pTyTH1 CBHHUS 

H T.J:l. T or.aa MO)f(HO nonbiTaTbCH o6aapy*HTb 

llaH6onee .aonrO)f(HBSUIHe cpe.aH 9THX TH)f(enbiX 

a.aep ( T I ; 2 "' 10 neT) B npHpO.IlHbiX MHHepa

nax. 

1. 0 0 H C K H 3 0 T 0 n 0 B B n pH p 0 Ll H bl X M H

He pan a x. B na6opaTopHH 6bmH npoee.aeHbi 

9KCnepHM eHTbl no nOHCKy acjxpeKTS CnOHTaHHOrO 

.aeneHHH B CBHHUe. 3TOT 3¢¢eKT MO)f(eT 6b!Tb 

o6ycnoan e H ManbiMH npHMeCBMH HaoTonoa caepx-

TH)f(enoro aneMeHTa ( Z = 114), XHMH'IecKo-

ro aaano ra CBHHUa, conyTCTBYJOUiero nepeo-

a.aaHHO M y CBHHUy. CnoH CBHHUa HaXO.IlHnHCb 

.llnHTenbHOe BpeMH B KOHTSKTe C LIH9neKTpH'IeC

KHMH ueT eKTopaMH (naacaH, cTeKno). B .apyrHx 

OfiWTaX C BHHeU HBnHnCH COCTaBHOA 'laCTbJO 

.aeTeKTopo e ( xpycTanb, CBHHUOBbie cTeKna). Ebi

no aaper HCTpHpOBaHO "' 100 aKTOB 'cnOHTaH

HOrO .aene HHSI' CBHHUa, 'ITO COOTBeTCTByeT Ka

)f(yUieMyC SI nepHo.ay 'cnoHTaHHoro .aeneHHSI' 

CBHHUa 1020 - 1021 neT. 0pHMeCb H30TOfiOB 

ypaHa H. T OpHB B CBHHUe, xpycTane H CBHHUOBbiX 

CTeKnaX 6 bina He3H8'1HTenbHOA 1 H a¢¢eKT cnoH

TaHHOrO .aeneHHH 9THX H30TOfiOB He npeBOC

XO.IlHn 10% OT · Ha6nJO.aaeMoro a<fxl>eKTa. KoHTponb

Hbie Onb!T bl noKa3anH1 'ITO .aeneHHe CBHHUa KOC

MH'IeCKH M H ny'IBMH T8K)f(e He Hrpano 3Ha'IHTenb

HOA ponH. 0.11H8KO BBH.Ily OTCyTCTBHH .llOCTaTO'IHO 

Ha,Qe)f(Hb!X 9KCnepHMeHTanbHbiX ,ll8HHbiX 0 .aene

HHH CBHHU a KOCMH'IeCKHMH ny'IBMH Ha ypOBHe 

MOpS! ::!TOT a¢¢eKT B H8CTOHUiee BpeMSI non
HOCTbiO HCKniO'IHTb Henb38o 
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CoaoKyrraocTb rrony'leHHbiX rrpeaaapH T enb

HbiX naHHbiX MO)KeT 6biTb, 06'bSICHeHa B IIpe AIIO

nO)KeHHH, 'ITO aa6monaeMbia s<l>¢eKT o6ycno~neH 

CIIOHTaHHhlM AeneHHeM H30TOIIOB CBepXT SI

)Kenoro aneMeHTa - XHMH'IecKoro aaanora CBHH-

ua ( "aKa -caHaeu"), conep)Kawerocsr a o'leHb 

Manoa IIpHMeCH B IIepB03AaHHOM CBHHUe ( 10- 12-

- 1o-13) H HMeiOwero rrepHon crroaTaHHoro n ene

HHH 108 - to9 neT. 

2o A H a n H 3 B 0 3 M 0 )K H 0 C T e a C H H T e 3 8 

CBepXTSI)K9nhlX aneMeHTOB H8 U HK

n o T p o H e Y ·-300 a peaKUHSIX c TH)KenbiMH HO

HaMH. PaCCM8TpHB8nHCb AB8 THII8 peaK UHA: 

peaKUHH, HnywHe 'lepea cocTaBHoe srnpo, H n ene

HHe SIAep TSI)KenbiMH HOHSMH ( pHCo 32) o .llnsr 
CHHTe3a H30TOIIOB C Z = 110-116 H N == 184 

MO)KHO HCIIOnb30B8Tb aeneHHe yp8H8 0 T OpHSI 

28~ Z86 288 290 292 294 2Q6 

~WCJ70 

PHc. 82. BoaMOJKHble MeTOJlbl cHHTeaa H30-

Tonos 114-ro sneMeHTa. 

H ToAo HOHSMH TSI)Kenee KPli~TOH8o TaK, IIpH 

aeneHHH ypaaa HOHSMH 64 Xe HaH6onee 

aeposrTHaH Macca TSI)Kenoro ocKonKa c Z ~114 
paaaa Ar· • 305, a aaeprHsr aoa6yJKneHHH 6yneT 

cooTaeTCTBoBaTb HcrrapeHHIO 4-6 aeaTpOHOBo B 
peaKUHSIX0 HAYIUHX qepe3 COCT8BH09 S1Ap00 HaH-

6onee rrepcrieKTHBHOA B H8CTOS,IIUee Bp9MH Bbl

rnHAHT peaKUHH 

48 Ca + 244 Pu = 292114 ... 288114 + 4 n . 
20 94 

IlpH nepexoae K 6onee TSI)KenbiM aneMeHTaM 

c Z - 120-126 nerqe noao6paTb aeo6xoAH

MYIO KOM6HH8UHIO MHIUeHb-HOH AnSI CHHTe38 H30-

TOIIOB C N • 184 • .llnsr npHMepa YK8)K9M 

68 
Zn + 

244 
Pu = 

312 
124 ... 

308 
124 + 4 n , 

30 94 

84 232 316 312 
3 6 Kr + 90 Th = 126 ... 126 + 4 n 

H TaK nanee. 

B cBH3H c aTHM a na6opaTopHH rrpoaonH

nac& MOAH$HK8UHH HCTO'IHHK8 MHOroaapHAHhlX 

HOHOB AnH IIOny'I9HHH MHOr038pHAHbiX HOHOB 

+ 7 + :o Ca H + 10 Zn • 0Tpa6aTbiBanHCb aaa 

BHA8 HCTO'IHHK8 AnH nony'leHHSI MHOr038pSIA-

HbiX HOHOB H3 TBepnbiX BeiUeCTB: C IIOAa'leA pa-

6oqero B91U9CTB8 MeTOAOM KSTOAHOrO P8Cilbi-

neHHSI H B BHAe rrapoa. Ha UHKnOTpoHe Y-300 

YCKOpHnHCb HOHbl + ~~ Zn ( TOK BHyTpeHHero 

ny'IK8 == 0,01 MK8 J H HOHbl + :o Ca ( TOK 

, BHyTpeHHero IIY'IK8 "' 1 MK8) o 

• 
CHHTe3 H30Tonoa TpaacypaHOBhlX aneMeHTOB 

H HCCneAOB8HHe caoacTB HX paAH08KTHBHOrO 

pacnaaa 

1o 3 n eM e H T 103o IlpOAOn)Kanocb H3Y'I9HHe 

:itHMH'IeCKHX caoacTB TpaHcMeHaeneaHeBbiX ane

MeHTOBo CpaBHHBanacb aacop6HpyeMOCTb xno

PHAa 103-ro aneMeHTa c aacop6HpyeMoCTbiO 

xnopHAOB HeKOTOpbiX aneMeHTOB Ill -eA H IV -oR 

rpyrrrr1 B 'laCTHOCTH H30TOIIOB 102-ro aneMeHT8 1 

Kyp'laTOBHH H ra<!JHHS!o .Unsr H3y'leHHSI 6bin HCIIOnb-

30BaH H30TOII 
2

U 103 ( T I/2 = 35 CeK), KOTO-

phla HAeHTH<!JHUHpoaancH IIO IIpOAYKT~2 ero pac-

Il8A8 - AOnrO)KHByiUeMy H30TOIIY Fm 
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T 1; 2 • 22 'lac). 3KcnepHMeHTbi 6&t~H Bbi

nonHeHbi H8 XpOM8TOrpa<I>H'I9CKOA yCT8HOBKe 1 

npHM9HSIBWeltCH B onbiT8X C Kyp'I8TOBH9M 1 KOTO

paH pa6oTana H8 BbiB9Jl9HHOM ny'IK9 UHKnOTpO

H8 MHOr038pSIJlHbiX HOHOB Y -300. Peayn&T8Tbl 

SKcnepHM9HTOB npHBeJleHbl H8 pHCo 33. BHllHO, 

'ITO noBeJleHHe 102-ro H 103-ro sneMeHTOB, ~ep

MHH H K8nH~OpHHH, He OTnH'I89TCSI OT nOB9Jl9HHSI 

KIOpHS1 1 o6n8Jl8JOIIl9rO ycTOlt'IHBOlt BaneHTHOCTbiO 1 

paBHOlt TpeM. 

Ha ocaosaaHH onbtToe, npoBeJleHHbiX c 300 

8TOM8MH 103-ro sneMeHT8 1 6btn0 nOK838H0 1 ' 'ITO 

no XHMH'IeCKHM CBOllCTBaM 8TOMbl 102-ro H 103-ro 

sneMeHTOB pe3KO OTnH'ISIOTCSI OT CBOftCTB ane
M9HTOB IV -olt H 6onee BbiCOKHX rpynn H JlOn)I(

Hbi 6b!Tb OTH9C9Hbl K sneMeHT8M TpeT&eft rpyn

nbl nepHOJlH'I9CKOft CHCT9Mblo 

Best coeoKynHoqT& on&ITOB c aToMaMH 

102-ro, 103-ro .H 104-ro sneMeHTOB CBHJleTen&-
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PRe. 33. C:x:eMa :X:HMH'lecKoR ycTaHoBKH Ha Bbrse

aeHHOM ny'IKe UHKno-rpoHa Y-300 H pacnpeaene

HHe H3 0TOI10B 
8

U Fm ( sneMeHTbl 102 H 103), 
R48 Cf , 840, 848, R44 Cm , 1141,1141 Am , 

688 Pu H 110• 111 Hf no y'laC'I'KBM ra3osoro 

-rpaKTB o Ha pHCYHKe yKB3BHbl ycnoBHll OllblTos: 

npoao n•H'I'9nbHOC'I'b SKCI103HUHH1 '1'9M116pB'I'ypa 

KBMBp bl_ xnopHpoBBHHH H KOnOHKH1 .QBBIIBHHB 

napos HOCH'I'enell COCJ8 , NbCJ 11 , ZrCJ4, 

CTByeT 0 TOM1 'ITO STH sneMeHTbl HBnSIJOTCSI COOT

B9TCTB9HHO SK8-HTTep6H9M1 SK8-nJOT9UH9M H SK8-

ra<I>HH9 Mo 

2. 3 n eM e H T 105. B na6opaTopHH npollOn)l(a

nHc& SKCnepHM9HTbl no CHHTe3y a - 8KTHBHbiX 

H3oTonos 105-ro siteMeHTa · ( Ha BbtBeJleHHOM nyq

Ke Y -300 C nOMOIJlbiO Me TOllS 8JlCOp6UHH RJlep 

oTJla 'IH H3 raaosoA cTpyH). HaMepeHHR nposo

JlHnHc& c noMOIIl&IO KOn&uesoro ( Si + Au) -lle

TeKTop a H MHoronapaMeTposoro aHanHaaTopa 

pe)lKHX C06biTHfto 

Ha nony'leHHbiX JlaHHbiX MO>KHO CJlenaT& 

npellB8 pHTen&HbiA BbiBOJl 0 TOM1 'ITO B SKCnepH

MeHT8X H86nJOJl8nCH pacnall llBYX H30TOnOB 105-ro 

aneMeHTa CO cnellyiOIIlHMH X8p8KTepHCTHK8MH: 
281 

105 : E •9,4:!:.0,1 Mas, 0,1 ceK ~ T 1; 2 < 3 ceK; 

2~0 105 :E•9,7:!:.0,1Mas, T 1; 2 >0,01 ceK. 

0JlHOBp eM9HHO H3y'lanCR C6op Rllep npollyKTOB 

H8 ~HnbTpbi H C03ll8Banacb BbiCOKO'IYBCTBHTen&

H8SI M9 TOllHK8 llnR ll8n&HeAwero H3y'leHHSI 105-ro 

sneMeHTa c Hcnon&aoBaHHeM ~HnbTP.OBo CoaaaH

HaR a n napaTypa 6&Jna HCnbtTaHa Ha H3oTonax 

102-ro H 104-ro sneMeHTOB. 

May'le HHe cnouTaHHO aenstmHxca HaoMepoB 

1. ~~HKUHst B036y>KJleHHst B p98KUHH 
2

" Am ( ny )
2

Hmr Am HCcneJloBanac& 

B JlHa n aaoue aHeprHA ueATpoHoB 0,3-4 Mas. 

Pa6oTa npoBOJlHnac& Ha UHKnoTpoHe HHCTHTyTa 

8TOMHOA ~H3HKH (EyxapecT) COBM9CTHO C rpyn

noA p y MbiHCKHX <I>H3HKOBo HcTO'IHHKOM aeATpo

HOB c n y>KHna peaKUHst 
7 

Li ( p , n ) 
7 

Be • 
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PHc. 84. Yc'I'BHOB!CB anR HccneaoBBHSIR KOPO'I'ICO:JICHBYillRX a -aK'I'HBHblJC TpaHci/JepMHeBblJC 9/leMeH

'I'oB. flpoayK'I'bl RJlepHblJC peaKuHit co6HpBIO'I'CSI HB 'I'OHKHe 1/JHnb'l'pbl. Ha cHHMKe: IO.B,.no6aHoB H 

IO.B.nony6oHpHHoB. 

PHc. 85. CxeMa sJCcnepHM8H'I'BnbHOit yc'I'BHOBKH 

JlDSl H3yqeHHSl o6pB30BBHHSl CDOH'I'BHHO Jl6DSllll6r OCSl 

H30Mepa 
642 

"'
1 Am npH PBilHBQHOHHOM 3BJCBB'I'8 

'1'8/UlOBbiX H81t'l'pOHOB• 

noJIYnPD&X1H. 
c~.~em~.~Uc 

a.uu 

• 
t nef:ee<.temi-IOU cxeNe 

( tJPeNeHftONY CI-Rf/1./J OmOP'.:I 

UctPOoou 
C<~em<~uc 

_u-- 2~iflm 

- JaNeoflUreJT6 r 8ooa) .=: 
~ ----=::L_ ~ ~ -----=-

Cd 

8o®Hou 
Sat 

<5L (~) 
C5f 

ro·" 

fo"6 

1o·8 

I 

t 

5,5 

A 
6,0 

, ~(t) 

(0-~ 

A ,. T 
1 r 1 

10-6 

10-8 

e~e(.A,&) 

PHc. 88. 3BBHCHMOC'I'b OTHollleHRit o1 I o 1 
OT SHeprHH B036yJICJl8HSISl SlllPB 

646 
Am , 

1101 /o• 



nnR perHCTpaUHH OCKOnKoe aeneHHR Hcnonb30-

eanCR epaUiaiOIUHti:CR aHCK CO cniOllRHbiMH neTeK- . 

TopaMH, Ebmo Hatl:aeHo, 'ITO ce'leHHe o6paaoeaHHR 
244 mr 

H30Mepa Am HMeeT MaKCHMyM 
( ~ 2,1o-29 CM2) npH SHeprHH HeftTpOHOe 

"" 2 Mae H y6bteaeT e o6e CTOpOHbl OT 3TOrO 

aHa'leHHH aHeprHH. MaxcHMyM caeHHyT Ha ee

nH'IHHY "' 0, 7 Mae no cpaeHeHHIO C MaKCHMy-
241 242mr 

MOM e aHanorH'IHOtl: peaKUHH Am(ny) Am 

2. 11 a M e p e H o c e 'I e H H e p e a K u H H 
241 Am( n y) 242 m r Am npH paaHauHOHHOM aaxea-
Te TennOBblX HeftTpOHOB : U mr= ( 1±_0,5) .lQ-28cM2, 

ITynbcHpyiOIUHA ny'loK TennoebtX Heti:TpoHoe 6btn 

nony'leH npH o6ny'leHHH 6noxa ceHHua npOToHa

MH C 3HeprHeft 680 Mae OT CHHXpOUHKIIOTpOHa 

n.Hflo 3aMeaneHHe o6pa3yiOIUHXCSI aeftTpOHOB 

npoHcxoaHno e eoae (pHc. 35). PerHcTpauHH 

OCKOnKOB aanaaabtBaiOIUero aeneHHSI npOH3eOaH

nacb npH fiOMOIUH HCKpoeoro C'I~T'IHKa. 0THO

IUeHHe Ce'leHHft o6paaoeaHHSI H30Mepa K Ce'le

HHIO aeneHHSI OKaaanOCb npaKTH'IeCKH oaHHM H 

TeM me ( "' 10-5) xax anst Tennoe&IX aeftT

poHoB, Tax H . nnH aeti:TpoHoB c aaeprHetl: 1-2M as. 

B TO me epeMSI H30MepHoe OTHOIUeHHe MeHSI

nocb npH aToM e 1000 paa ( pHc. 36). 3TH pe

ayn&TaTbi yKa3bteaiOT Ha TO, 'ITO, e03MOmH0 0 

cyiUeCTeyeT eaHHbift MexaHH3M o6pa30B8HHSI 

H30MepHbiX COCTOSIHHft H noa6apbepHOrO aene
HHSI, 

Ta6nHua 1 
3xcnepHMeHTan&Hbte aaHHbte, nony'leHHble npH 

lleneHHH ypaHa TSI)KenbiMH HOH8MII, 3H8'1eHHH U~ 2 . 
H o z onpelleneHbt nnst ocxonxos pellxoaeMen&-

aotl: rpynJibl 91IeMeHT08 OT naHTaHa llO rallOnHHHH, 

( *)- B OfibiTaX HCfiOnb30BanaCb TOnCT8SI MHIUeH&, 

dH9/J2UR dHiii/JZ.Uf1 (5: rz~ 

" ~eOK«UP naCJoJOWe2G z' ~~ ~-~ 6 
"Y""'l A Ha!Je. z 

£p (,.,36J neJUe y 

u"'(c~f) 82 38,4 45 ff; (.0 8 l6. Qf5 

r.l"(N!J) 195 40.3 116 22 • 1.0 13.5 3.1 •ars 
166 90 20 ± 1.0 12.5 2iJ ± 015 
141 i'O 18.5 ± 1.0 10.5 26 ±Qf5 

116 , 16.5 ; 1.5 8 2.3 ± 015 

u."' (Nl 'j)"1 l i'3 'tSIJ ?S 18.5 ±!0 12 2.6 ± 0.15 

U."' (Ar;'[)"1 
2 i'O 4-3.5 70 2a8 ±t5 11 2.8S• Q2C 
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Hay'leHn e MexaHH3Ma eaaHMoneftcTeHa Tst)Kenblx 
HOHOe C stapaMH 

1. Hay'leHHe MaccoebtX H aapstaoebtX 
pacnpeaeneaHA ocxonxos aeneHII'R 

SI ll e p T Sl )K e n bl M H H 0 H a M H ( Ta6n, 1), flo-

ny'leHbl 3KCttepHMeHTanbHbie llaHHbte 9 aaeHCHMO

CTH IUHpHHbl Maccoeoro H 38pHaOBOrO pacnpelle-
neHHSI ocx"onxoe oT Z 2 I A nenstweroca stapa 

H ero saeprHH eoa6y)KaeHHst ( pHc. 37,38J. Oll

aoepeMe aao H3y'l8nOCb CHnbHO aCHMMeTpH'IHOe 

lleneHHe H 6btnH HaftaeHbl aaeHCHMOCTH aHcnep

CHH aapHaa OT aCHMMeTpHH aeneHHSI ( pHCo 39) o 

B aTHX sxcnepHMeHTax npoHaeollHnoc& XH

MH'Iecxo e ebtaeneaHe H3 o6ny'leHHbiX MHweaeA 

PHc, 31. Maccosoe pacnpeneneHHIJ ocxonxos nene
HHR B peaKilHIIJC 1) ~~;Au ( ': C , f); 
2) ~': U( :gNe,f); S) ::u( ~~ Ar ,f). Ha 

BCTSBKe npHB6J16HS 3SBHCHMOCTh ~HpHHW MSCCO-
sora pac npeneneHHII oT sHeprHH B036y~eHHII. 
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H30TOIIOB pa3llH'IHbiX 3116M6HTOB1 KOTOp bi6 B 

ttallbHet!:weM H3y'lallHCb C IIOMOUlblO Ge (Li) -

CII6KTpOM6Tpa. nony'leHHbl6 pe3yllbTaTbi SIBllSI

IOTCSI HOBbiMH H MoryT 6biTb CyuteCTB6H HbiMH 

t!.llSI IIOHHMaHHSI M6XaHH3MB A6116HHSI B03 6y*

ll6HHblX J.tllep. 

OllHOBpeMeHHO rrpoBOilHllCSI aaanH3 soaMo~

HOCTeA HCIIOllb30BBHHSI ll6116HHSI B036y~eHHblX 

Slll6p K8K M6TOil8 CHHT63a HOBbiX H30TOIIO B 1 H30-

M6pOB H sneMeHTos. Peayn&TaTbi SKcnep HMeH

TOB CBHil6T6llbCTByiOT 0 rrepCIIeKTHBHOCT H HC

IIOllb30BaHHSI yCKOpHT6116A TSI~611WX HOHO B llllSI 

IIOlly'16HHSI H30TOIIOB H H30M6pOB Slll6p1 Yll8116HHbiX 

OT IIOllOCbl CTa6HllbHOCTHo npoB61l6HHbiA aHa

llH3 H SKCTpaiiOllSIUHSI II011Y'I6HHWX pe3yllb TaTOB 

II03B011SIIOT Cll6llaTb rrpettiiOl10~6HH6 0 B03MO~

HOCTH CHHT63a TpaHCypaHOBbiX Sl16M6HTOB IIpH 

lleneHHH Httep TH~enbiMH HoHaMH ( THrra Kr , Xe 

H Telle) • 

2. B bl X Oil 

HHH US U 
Sill e p 

6 
He HaMepeH rrpH llene-

H 197 Au HOHaMH 
12 C H 22 Ne. 

HtteHTH<I!HKaUHH 
6 

He npoHSBOttHnacb n o rre-

pHOAY nonypacnatta H rpaHH'IHOA saepr HH 

~ -crreKTpa. Ha6niOilancH poeT BbiXOila Hllep 

PHc. 38. HaoTonHwe pacnpe11ene.)lHR ocKonKoB 

.oiiiiiiiiJ CHMMeTpH'IHoro 11eneHHR ( A 1/ A 1 "" 1) anR peaK

'1111111111 UHR 1) lf1.4u( 12C f) ; 2) !ll'cJ( 12 C () • 
!JIB Til t1 • 11!1 t1 • ' 

3) u U( f: Ne ,f). 

6 He c ysenH'I6HHeM Z 2j A llenHmerocH Slttpa. 

3. H c c nell o a a H He c e 'I e H H H T p o A H oro 

ll en e H H H Hll e p Au , Bi , Th H U .non 

tteACTBH6M HOHOB Ar C SHeprHeA 230 }5 E_< 
S 380 M sa nposottHnoc& a reoMeTpHH 2 rr c 

IIOMOUlbiO AHSl16KTpH'16CKHX A6T6KTOp0Bo Pe

syn&TaTbl IlpHB61l6Hbl Ha pHC, 40, 

4. 113 y 'I e H He Me X a H H 3M a II p Sl M bl X 

Slll6pHbiX peaKUHA IIOil tteACTBHeM 

T S1 ~ e 11 bl X H 0 H 0 Bo J1ccnettoBallCSI IIOAXBaT 

a -'laCTHUbi rrpH o6ny'leHHH 232Th H 197 Au 
HOHaMH 

12 C , 16 0, 18 0, nottXBaT a -'IBCTHUbl 

MOr HllTH KaK B CBSI38HH06 1 TaK H B H6CBSI38H

H06 COCTOSIHH6 KOH6'1HOrO Slttpa. Bo BTOpOM 

cny'lae perHCTpHposancH KoppenHposaHHbiA Bbi

neT a -'laCTHUbl H HOHao a - 'IBCTHUbl 

perHCTpHpOBallHCb T6116CKOIIOM H3 TOHKOro H 

ToncToro rronyrrposottHHKOBLIX tteTeKTopos. B 

SKCI16pHM6HT8X He YllBllOCb 06Hapy~HTb 38M6THO-

ro ~6KT8 IIOilXB8T8 a -'IBCTHUblo 6binO Bbl -

CKB38~0 Ilp6ttiiOl10*6HH6 0 CHlibHOM BllHSIHHH 

KYIIOHOBCKOrO IIOIISI TSI~enoro Slllp8-MHW6HH 1 KO

TOpoe M0~6T 38TpyllHSITb IIOilXB8T a -'18CTHUblo 

npoB61l6Hbl SKCII6pHM6HTbl Ha 6onee nerKHX Sill-

paX : 27 . AI , 51 V, 9 8 Nb. Bo scex cny'laHx 

Ha6niOABliHCb a -'laCTHUbi 1 IIpH STOM 6binO 

OT"d6'16H01 'ITO C6'16HH6 peaKUHH 6biCTpO Il81l86T 

c pocToM z2
/ A. 

Pa6oTbi a o6naCTH attepHot!: crreKTpOCKOIIHH 

YrnosaSI KoppenHUHH y -KB8HTOB1 B03HHKa

IOIUHX rrpH pacrralle 155 Tb -+ 
1
H Gd, H3y'lanacb 

c rroMOUlbiO HeiiOilBH~Horo Ge ( Li) - ll6TeKTopa 

H IIOilBH~Horo NaJ(TI) - lleTeKTopa. 6biiiH ycTa

aosneHbi Cl161lYIOIUH6 3H8'16HHSJ llllSI CIIHHOB B03-

6y~ll6HHblX COCTOSIHHt!: Slllp8 
155 Gd: 86,5 KSB -

5/2; 105,3 KSB - 3/2; 135 KSB - 3/2 ( 7 /2); 

266;6 KSB - 5/2; 367,7 K3B- J/2(5/2);427,3K3B-

3/2 (7/2). 
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(C) 

2.0 

b,c 

{0 z.o .3.0 4.0 

Oposeaeno H3Mepenae yrnoBbiX KoppenHUHA 
y -KBaHTOB llnH cneayJOIUHX rrepexoaos B 160 Dy: 

1178 _, 87 K3Bo 1272 _, 87 K3B 0 1003 _, 197 K3B0 

1115 _, 197 K3B0 879 _, 299 K3B0 966 _, 299 K3B0 

PeaynbTBTbi liOJlTBep:~KJlaiOT nony'leHHbie paHee 

3HaqeHHH CliHHOB JlnH COCTOHKHA 1358 H 1264 K3B 
I • 2, JlnH 1286 K3B I • 3. YcTaHosnen crrHH 

COCTOHHHH 1366 K3B: I = 4. 06Hapy:ll<eH rrepeXOil 

872 K3B0 a6coniOTHaH HHTeHCHBHOCTb KOTOpOrO 

paBHa 0,24+0,06. OpH HaMepeHHH yrnOBbiX Kop-

penHUHA y -KBBHTOB H y - ClleK~pOB JlnH Hllep 
76 As 

1
82,88 Kr H 82, 82m : 83 . Rb 6binH 

yTO'IHeHbi aHa'feHHH crrHHOB JlnH pHJla nepexonos, 

H3MepeHbl BpeMeHa :li<H3HH pHJla ypOBKeA, o6Hapy
JKeH PHil HOBblX ypOBKeA H rrepeXOilOBo 

Hay,eHHe KopoTKO:lKHByWHX aKTHBHOCTe8 

I. n a H T a H-129. 3asepiUeHo H3r:'feHHe pacrra
Jla H30MepHoro COCTOSIHHSI S!Jlpa 29 La ( T 1; 2 = 
= 0,56 ceK), o6paayJOmerocH a peaKUHH 

12 • Sb ( 12 C I 4n) 129 La H 1 15 Sn ( I 8 0 I Sn) 129 La • 

CHHTbi KpHBbie soa6y:ll<lleHHH, KOTOpbie noaTsep

llHnH HlleHTH~HKBUHJO HaoTorra. Hay'feHHe crreKTpa 

sneKTpOHOB BHyTpeHHeA KOHBepCHH npOBOJlHnOCb 

Ha 6eaJKeneaHoM f3 - crreKTpoMeTpe, ycTanosnea-

47 

PHc. 89. 3aBHCHMOCTb .aHcnepCHH 

.38pR.Q8 OCKOnKOB OT BCHMMeTpHH 

.aeneHHR ( AJ /Ag) B peaKUHRX 
368 U(l0 Ne, f) npH sHeprHH 

.110 Ne -195 Mss ( cseTnbie TO'lKH) 

H .III8U(40 Ar,f) npH SHeprHH 
40 Ar - 270 M ss ( TeMHble TO'lKH). 

KpHBble 8, b, c - pac'l~T no CTBTH

CTH'leCKoR TeOpRH C HCnonb30B8-

HH8M .QnR J'18CC R.Qep paanH'lHblX 

ljJopMyn: 8 - KaMepoHa, b -rpH-

Ha, c - Maitepca H CssTeuKoro. 

o V+Rr J 
oTht-Rr ~ 
v Bi tflr 
• Rvtfl,.. 

0,01 r----------------------------------1 

PHc. 40 . 3asHCHMOCTb OTHoweHHR 

9HeprHH HOHOB Ar. 

~1 /P31 OT 
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HOM Ha ny'IK8 HOHOB UHKJlOTpOHa Y -300, Bbinll 

nony'leHhl Myn&THnonbHOCTH nepexoaoa c aaep

rHeA 67,5 KaB -Ml H 104 KaB - E3 • 3KcnepH

M8HTan&Hbie aaHHbie noaTaep>KJ::taJOT npeacKaaa

HHH T80p8TH'I8CKOA rpynnbl nT<I> 06 OTpHU8T8Jlb-
129 ( ) HOI ae!J!opM8UHH Hapa La pHC, 41 , 

2. B a pH A-180 • C noMOlllbJO 6ea>KeneaHoro 
f3 -cne!CTpoMeTpa THna • Anen&CHH• 5bmo y c Ta
HoBneao, 'ITO HaoMepHbiA nepexoa a 

130mBa 

( T 1/2 • 8,8 MeeK ,· Ey • 870 KaB) HMeeT MYJlb-
THnonbHOCTb M2. 3ToT !JlaKT noaTBep>KaaeT K -aa-

npemeHHOCTb aToro nepexoaa H aaeT ocaoaaHHe 
C'IHTaTb1 'ITO Hapa 130Ba ae!J!opMHpOBaHbl, 

8. CaM a pH A-148, H alae a HOBbiA HaoMep Tpex
qacTH'IHoro THna B c!J!epH'I8CKOM Rape 143 Sm 

( T I/'J • 85 MCeK) 1 KOTOpblA Boa6y>Ka8JlCH B 
peaKUHHX THna Te(Ne,xn), 

C noMOWbiO Ge ( Li) - aeTeKTopa H 

f3 -cneKTpOM8Tpa yaanOCb Bb!SICHHTb aoBOJlbHO 
cno>KHYJO cxeMy pacnaaa Hapa 143 Sm H ycTa-

HOBHTb Myn&THnon&HOCTb HaoMepHoro nepexoaa 
(pH c. 42). 

4. U e pH A-185 • Ha f3 - cneKTpoMeTpe, ycTaaos

neHHOM Ha ny'IK8 UHKJlOTpOHa Y -800, HCCneao-
BaH HaoMep 

135
m Ce ( T l/.2 ~ 20 ceK )., nony-

'18HHbiA B peaKUHH 128 Te ( 12 C ,Sn) 135 Ce npH 

• '12+ (422] 

E:ev 9[2-[505) 
-- ~11/2.-[5051 -- /-\ Ml!~:~ 

Mil e7.5keV 

..._... 
--~--- ~ 

Mev 

0.4 

O.J 

0.2 

0.1 

-~ 
• lll.+f420] 

.. 1/l.-~50] 

0.~ 0.2 0.1 0 0.1 0.2 0 .3 £. 
EXPERIMENT THEORY 

PHc. 41. C1eeMB pscnaas llllPB l!lll L, . 

keY 
2713 

258~ 
Z50t 
2458 

U29 

"l• 3.5 10"
1 sec 

E5t08 
Ml t $iF 
El t·; i I 

l 
I 

: 
' I 
I 

' I 

1~74 : 

l7o5 
;1754 
: I iezg 
I 
I 
I 
I 

: 

755 Ti •&Osee 

I 
I 
I 
I 
I 
I 
I 
I 

_u__ 

M4 I 755 

144 Sm(d,t) 145 Sm 

keV 
1103 __ 5/a+ 

755 __ tt/z-

101 __ 1/z+ 

o o __ 3Jz• 

14/1 
PHc, 4:l, C1CeMB pscnsas Raps Sm. 

E oU - '82 Mas • .nnH JlHHHA 82,5; 150,2; 

212, 7; 235,2 K3B . onpeaeneHbl HHT8HCHBHOCTH 

3J18KT£0HOB .BHy~peHHeA KOHB8pCHH H COOTHOW8-
HH8 L, DnH nepexoila 150,2 KaB onpeaeneHa 
.MYJlbTHfiOJlbHOC.Jb E3. 

·5. K y no HoB c K be · · s 'o a 5 y >K a e H He y p o B He It 

5I a 8 p H3y'laJlOCb Ha BbiBeaeHHOM ny'IK8 yCKO

peHHblX TSI)K8J1biX HOHOB C npHM8H8HH8M 

Ge( Li) - cneKTpoMeTpa y :..nyqelt, BbmH HaMepe

Hbi OTHOCHT8JlbHbi8 B8pOHTHOCTH KynoHOBCKOrO 

BOa6y>Ka8HHH ypoBHelt paaaeneHHhlX H30TOfiOB 
'I~THO-'I~THbtX ae!JlopMHpoaaHHbiX Haep 288u , au Th, 

188, 180. 182 Os 182. 184 • 188 w • 
' 238U 2UTh DnH CHJlbHOae!J!opMHpOBaHHblX Haep H 

Ha6nJOaanHCb ypOBHH poTaUHOHHOlt fiOJlOCbl BfiJlOTb 
ao cnHHa I • 14+, Ha pHc, 44 npHBeaea cneKTp 

y - H3JlY'I8HHH, B03HHKaJOUl9rO npH 6oM6ap-
40 

aHpOBKe eCT8CTB8HHOrO BOJlb!J!paMa HOHaMH Ar 
c aHeprHeA 170 Maa, CoaMeCTHo c HHcTHTyToM 



PHc. 48. CneKTpoMeTp 

raMMa -ny'le/1 c nonynpo

BOJlHHifOBbiMH Jl9T9KTOpa -

MH HCilOilb3yeTCH JlllH H3Y

'l9HHH KyllOHOBCKoro B03-

6y~eHHH saep ycxopeH

HbiMH THJK91lbiMH HOHSMH0 

Ha CHHMKe: C.KapaMHH 

H B.KBMBHHHo 

49 
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·~-------------------------------------.------------------. PKc. 44. Cnexrp MrHoBeHHoro Y-lf3-

ny'leHKR1 B03HHKIJIOil18rO npH 6oM6ap

QHpOBK8 8CT8CTB8HHOrO B011h¢paMa 

HOHBMH 
40 At c sHeprHell 170 M ss. 

Nr 

ZIZfn R•2fi! 
~/!6 

6000 

~~0--~~--~~=-~-~-~~~~=-~~~-~~--~~~~~-0»~~.~~~~~~~000~~~~~000 
1-/oiwp CaHo.f'(J 

0 

800 

~ 

eoe, 
8.10 

HHn&ca 5opa (naaHH) nposoaHTCH TeopeTH~ec
KHII: aHanH3 nony~eHHhiX peayn&TaTOB, 
6. P a a H o a K T H s H hi II: p a c n a a Rn , Ra , 3i • 

C noMom&~ sneKTpoMarHHTHoro cenapaTopa 
Ha nHHHH C yCKOpHTeneM Y -300 H8~8Tbl ODb!Thl 
DO H3y~eHH~ XSpSKTepHCTHK paaHOSKTHBHOrO 
pacnaaa (saeprHII: a -~acTHU H nepHoaos nony
pacnaaa) H30TODOB paaOH8 1 paaHH H BHCMYTSo 
Ha pHc, 45 npeacTasneH cneKTp a -~acTHU 

cenapHpOB8HHblX H30TODOB paaHH H paaOH8 1 KO
TOpb19 nony~anHCb B p98KUHH 

2oe-2os Pb + 12 C = 218-21T Ra + xn, 

An~a-pacnaa HaoTonos Ra npHsoaHn K o6pa
aosauHJO HaoTonos 209 

-
2 uRn • An&fa-pacnaa 

H9H3B9CTHhiX H30TODOB 218 
Ra H IT Ra Ha6nJO-

aaTb ae yaanoc&, TaK KaK nepHoahi nonypacnaaa 
STHX Haep OK838nHCb 3H8~HTenbHO KOpO~e BpeMeHH 1 

Heo6xoaHMoro anH nposeaeHHH sneKTpoMarHHTHoll: 
cenapauHH ( "' 5 MeeK). 

11·213 

e6 Ra etltRa 
4oo 

6.60 6,75 7.fll 

AA ..) 

11•214 

210 Rn 

~ A 

Hotvec J:aH:I.f10 

PHc. 45. Cnexrp sHeprHII a -¥aCTHQ npoayxros 

IIQ8pHbl1C peBKQK/1 fiOI-!IOI Pb + I# C K lf}C Q0-

¥8pHKX IIQ8p1 pa3Q8118HHbiX HIJ SI18KTpOMIJrHHTHOM 

Macc-ce naparope s paJKHMe 'Ha nHHKH'. B npasoM 

yrny n p KB8Q8Hbl MIJCCOBb/8 'lHCIJB censpKpyfiMbiX 

H30Tono s. 



H~HEH~ 10HHOd~19H 

B'HdO~Bd<>gBif 
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HaH6onee cywecTBeHHbiMH peayn&TaTaMH Hay"'HO-Hccne.aoeaTenbCKOA pa60Tbl nH~ B 

1968 ro.ay HBnHIOTCH: 

- ycneWHbllt 9KCnepHMeHT no Ha6niO.IleHHIO yn&Tpa x onO.IlHbiX HeltTpOHOB; 
- npHMeHeHHe MeTO.Il8 .11H~p8KUHH HeltTpOHOB no BpeMeHH nponeTa .llnH H3y~eHHH MarHHTHblX 

CTpyKTyp B CHnbHbiX MarHHTHbiX nonHX; 

- 38BepweHHe UHKna pa60T no H3y~eHHIO BnHHHHH .ae~OpMaUHH H.llep Ha nnOTHOCTb HeltTpOH
HbiX ·pe30HaHCOB; 

ycnewaoe onpo6oaaaHe aoaoro MeTo.aa uay~eHHH aaaHMo.aeltcTBHH aeATpoa-sneKTpoa; 

.llOKaaaTenbCTBO COXpaHeHHH H30TOnH~eCKOrO CnHHa no MeTO.IlY yrnOBhlX pacnpe.aeneHHlt 
B peaKUHH 3 He ( T, D ) 4 He • 

PH.Il HHTepeCHbiX peayn&TSTOB nony~eH no .apyrHM TeMaM 1 BXO.IlHWHM B TeMaTH~eCKHlt nnaH 
Hay~HO-HCCne.aoBaTenbCKHX pa60T na6opaTOpHHo 

Hayqeaue caoltcTB aeltTcoaa H cTpyKTyphl H.apa 
MeTOijSMH HeltTpOHHOlt cneKTpOCKOnHH 

1. Y n b T pax on o .a H bi e He ItT p o H hi. BnepBbie 

ocywecTenea ycneWHbilt sKcnepHMeHT no aa6niO
.aeHHIO ynbTp8XOnO.IlHbiX HeltTpOHOB ( 9HeprHH 

"' J0-7 981 CKOpOCTb OKOnO 5 MICeK), KOTO-

pbie, KSK npe.acKaaan aKa.aeMHK .H.B.3enb.llOBH~, 

MoryT XpSHHTbCH B 3aMKHYTOlt nonoCTH CO CTeH

K8MH H3 T8KHX BemeCTB 0 KaK 1 HanpHMep 0 Me.llb 

HnH 6epHnnult. CxeMa onbiTa noKaaaaa aa pHc.46. 

Yn&TpaxonO.IlHbie aeltTpOHbi1 BbiXO.IlHBWHe H3 

38Me.anHTenH peaKTo.pa J1SP 0 JlHcJlcPYH.IlHpOBanH 

BHYTPH H30rHyTOlt Me.aaolt Tpy6bi K .aeTeKTopy, 

PRe. 48. CJCeMa OllblTa no o6Hapy)IC6HRIO 

Yl1hTpaJCOnoaHhlJC HeRTpoHoB. 06o3Ha~eHRR 

HaH6onee cymecTseHHhlJC aeTaneR: 1 - aK

THBHaR 3oHa peaKTopa HBP; ~.s - 3a

MeanHTenh; 4,5, 10 - MeaHaR Tpy6a, H3or

HyTaR B ropH30HTanbHOR llnOCKOC'I'HI 

11, 1 ~ - aeT6K'I'Opbl HeRTpoHOI!J/ 18-Mea

HBR U/TOpKa; 14 - MO'I'Op anR nepeM91119-
HHSI W'I'OpKHo 

HCnbiTbiBaH nonaoe eayTpeaaee oTpa>KeHHe npH 

n1060 yrne na.aeHHH Ha CTeHKy; BepOHTHOCTb 

nornomeHHH HeATpOHS B CTeHKe npH OTpa>KeHHHX 

AOCTSTO~HO Mana. 3cJlcPeKT COCTOHn B Ha6n~Q.Ile

HHH H3M9HeHHH CKOpOCTH cq~Ta .aeTeKTOpa(pHCo47) 

npH 3 8Kpb!B8HHH ero oqeHb TOHKOlt ( TOnlliHHa 21' ) 
Me.llHOlt WTOpKOlt 0 Henp03pa~HOlt TO/IbKO .11/IH 

ynbTpa xonO.IlHblX aeltTpOHOBo 

P eaKTop 11BP pa6oTan B pe>KHMe pe.aKHX 

HMnyn COB ( 1 KMnynbC B 5 CeKyH.Il) 0 H Hat:iniO

.aeHHe npOBO.IlHnOCb B npoMe>KyTKe Me>K.Ily HM

nyn&Ca MH (pH c. 4 7). Sbmo H3MepeHo epeMH 

npe6biB8HHH HeltTpOHOB B ycTSHOBKe1 OKaaaBwe

eCSI pa BHbiM "' 200 C9K 0 Toeo no cymeCTBY 6binO 

--------- -------
- -- -- - -· ----·- -
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N~ jN, 

1,0~ t 
qsw 

ClGfD,2 ? L--------?--?---
_1 ___ --+-- ? ? • L t 

q4fo , • 

I 
0,2 

t + t t t I • 
0 I 2 3 4 t 

PHC, 4 7, 3aBHCHMOCTb OT BpeMeHH CKOpOCTH C'll!

Ta a4H/JeKTa Ng H t/JoHa Nt/J ('li!JpHble T O'lKH) 

s onbiTe c ynhTpaxononHbiMH HeltTpoHaMH, B peMR 

OTC'IHTbiBBeTCR OT BCilbllliKH peaKTOpa ( B CeKyH

nax), 

peanH30B8HO xpaHeHHe neitTpOHOB (nepHOJl no

nypacnaaa cao6oaRoro ReitTpoRa oKono 600 c eK). 

nony'leHHble peaynbTSTbl OTKpbiBBIOT nepcneKTH

BY CyWeCTBeHHOro flOBhlWeHHH TO'IHOCTH H3Me pe

HHH aneKTpH'IeCKoro JlHnOnbHOrO MOMeHTB ReATpO

HS H ero nepHoaa nonypacnaaa. BoaMo>KH bl H 

JlpyrHe npHMeHeHHH ynbTpax~llOJlHhlX HeATpOHO~ 

OCHOBBHHhle H8 HCnOilb30B8HHH HX ManoA 3Hep rHH 1 

cnoco6HOCTH ~OKYCHpOBSTbCH H npyrHX CBO ACTB, 

2, ( n- e) - B 3 a H M o a e AcT B He. B na6o pa

TopHH 6blll npeano>KeH HOBbiA MeTOJl H3y'le HHSI 

B38HMOJleACTBHH ReATpOH-3neKTpOH, 8TO BeCbMS 

cna6oe B38HMOJleACTBHe HBilHeTCH BS>KHbiM HC

TO'IHHKOM HH¢opM8UHH 0 CTpyKType HeATpOHa, 

6bJn H3rOTOBneH MOHOKpHCTann 
186 W H H a , 

HeM H HS nnaCTHHKSX H3 ecTeCTBeHHOrO BOilb

¢paMa npoBe)leHbl H3MepeHHH JlH¢paKUHH R e AT

pOHOBi nony'leHbl 3HS'IeHHSI aMnnHTYJl Hi:lepRoro 

pacceHHHSI a HJl H30TOI!OB aonb¢paMa. P e -

aynbTaT JlllSI H30TOU8 
186 W UOK838H H8 pHc ,49, 

ManaSI a6comoTHaSJ aenH'IHHa anHHbi pacceHHHSI 

~ 5,}0-14 (aRanorH'IHSSI BenH'IHHS JlllH Jlpy rHX 

'I~THbiX H30TOUOB £01lb¢paMa HMeeT flOpSIJl OK 

1,10-12 CM) H ee OTpHUSTenbHbiA 3H8K o6ec

ne'IHB8~T B03MO>KHOCTb TO'IHOro H3MepeHHSI 

( n-e) - saaHMoaeAcTBHSI, TaKHe HaMepeHHSI 

H8'18Tbl HS MOHOKpHCTSIIIIe 
186 W I HMeBllleM 

¢opMy lll8pHK8, nnoiUSJlH JlH~paKUHOHHhiX UHKOB0 

B03HHK8~IUHX npH pacceSJHHH MOHOXpOMSTH'IeC

KHX HeATpOHOB flOJl p83HbiMH yrn8MH 1 nponop-

UHOHSilbHbl BeliH'IHHe ( a + ( a )2 , rae 
sin (} HJl, ne 

( = f ( ) - ¢opM~8KTOp aneKTpOHHOA 
A 

060IIO'IKH, nepBble pe3yllbT8Tbl UOK838Hbl HS 

pHC; 50, KOTOpblA HarnSIJlHO JleMOHCTpHpyeT 

npOSIBneRHe ( n- e) - B38HMO)leACTBHSI, 

3 • .n en Sl ru He c Sl Sl n p a. Ba>KHoA npo6neMoA 

¢H3HKH peaKTOpOB HS npoMe>KyTO'IHbiX HeATpO

HSX SIBIISieTCSI npo6neMa BeliH'IHHbl a -OTHO

weHHSI on y I on 1 Heo>KHJlSHHbiMH nnH cne

uuanHCTOB no peaKTOpSM OK8381lHCb BbiCOKHe 

3Ha'leHHSI a nnH 239 Pu B o6nacTH He-

CKOnbKHX KaB, nony'leHHbie B AHrnHH, B CBSI3H 

C 3THM B na6opaTOpHH 6binH flOBTOpeHbl H3Mepe-

HHSI a nnH 
239 Pu , KOTOpbie Tenepb npo-

BOJlHnHCb JlBYMSJ HeaaBHCHMhiMH MeToaaMH, Pe

aynbTSTbi flOJlTBeplKJlSIOT Jl8HHble npelKHHX 3KCne-

pHMeHTOB nHcll B npeaenax HX OIUH6KH ( 3Ha

'leHHSI a paBHbl 0,6 .. 0,8 npH En • 2 K3B 

H = 0,4 . npH 20 K3B), 

npoJlOII>KSIIHCb H3MepeHHSI BapH8UHA V 

(cpeaaee 'IHCIIO MrHOBeHHblX HeATPOHOB aene-
2'89 p 

HHSI) B peaoHaHcax. 3¢cpeKT nng u noKa-

aaH Ha pHc. 51. HaAneao, 'ITO peaoHaHChi coc-
239 

raaHoro Hnpa Pu + n c 6onbiUHM cnHHOM 

HMe~T 6ollbiUHA BbiXOJl MrHOBeHHbiX HeATpOHOB, 

Ha6niOnaeMbie aapuauHH " cooTBeTcTBYIOT paa

HHUe B CyMM8pHoA 3HeprHH B036yli<JleHHSI OCKOil

KOB npH aeneHHH 'lepea CoCTOSIHHSI C p831IH'I

HbiMH cnHHaMH, pasaoA 1,4:t,0,35 Mas. 

npoaeneHo HCCnenoaaHHe BapHSUHA CyMMap

HOA: KHHeTH'IeCKOA: 3HeprHH OCKOIIKOB aeneHHSI 

PHc. 49 • .QnHHa RnepHoro pacceRHHR son~ot/Jpa

Ma-188 KaK t/JyHKllHR sHeprHH HeiiTpoHos. To'IKH ll.. 
pa3HOII t/JopMbl 0603HB'lBIOT pe3ynbTBTbl pa3Hb/X,.. 

cepHII H3M6p6HRII. 



PHc. 48. Y'laCTHHICH 

91CCn8pHM8HTB no HB• 

6n~neHH~ yn6Tpaxo

nonHMX H8RTpOHOB 

A.B.CTpenJCoB H ~ 
s.H.nywHJCos. ,. 

PHc. 50. HHT8HCHBHOCT6 nHr/JpaKUHOHHbiX nHKOB 

BOnbrppSMa-188 KSK r/JyHKUHll rpopMrpSKTOpS aneKT- ... 

pOHHOR o6onO'IKH. flyHKTHpHSll nHHHH COOTBBT- ~ 
CTByeT OTCYTCTBH~ ( D-e ) - B3BHMoneilCTBHHo 
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PHc. 51. 0THOCHTeni:.HBH .. senH"lHHB cpeaHero 

"lHCIJB MT'HOB6HHblX HeRTpOHOB tl61J6HHH B p630-

HBHCBX 11/JYTOHHH-289. < P > 03HB"l86T y cpetl

H6HH6 110 BeeR H3MepeHHOR o6naCTH 3He prHR. 

B HH3KOSHepreTHqecKHX pe30H8HC8X 
28 0 U 

( 0 of 20 SB) • C fiOMOIIlbiO JlBOAHoA HMnyn bCHOA 

HOHH38UHOHHOA K8Mepb1 C ceTK8MH H3Me ps:mCSI 

OTHOCHTenbHbiA BbiXOJl OCKOnKOB H3 JlBYX TOH

KHX MHWeHeA paanHqHoA TOnUlHHbl H npH pa3-

• nHqHbiX SHepreTHqeCKHX noporax perHCTp aU.HH. 

Hccnello~aHHbie peaoHaHCbi p83llenSinHcb Ha llBe 

rpynnbt, llnH xoTopbiX nonyqeHa oueH~a p aaHH

Ilbi B cyMMapHoA KHHeTHqecxoA SHeprHH OC

KOnKOB lleneHHH 0, 74+_0,32 Mse. 

4. HeATpOHHSH cnexTpoMeTpHSI H elle

n Sl W H XC Sl Sill e p • npoBelleHbl H3MepeHHSI npo

nyCK8HHSI H pallHSUHOHHoro aaxeaTa nnH ceMH 

paalleneHHbiX H30TonoB rallonHHHH, DnH. H3 0TO

noB C8M8pHS1 6bin H3MepeH p8.1lH8UHOHHblA 38-

XB8To CoeoxynHOCTb nonyqeHHblX B nH41 K Ha

CTOSIUleMy BpeMeHH peaynbT8TOB HayqeHHSI pen

K03eMenbHhlX Hllep noaeonHna lleTanbHO npo~ 

cnellHTb ( CM, pHC. 52) 38BHCHMOCTb OT A na

paMeTpa cTaTHCTHqecxoA MOllenH a , HMe10mero 

CMblCn ycpellHeHHOA nnOT.HOCTH OllHc;>qac THq

HblX COCTOSIHHA B6nH3H fiOBepXHOCTH 4!e pMHo 

Ha6nJOll8eTcSI MSKCHMyM eenHqHHbi a B paAoHe 

A "' 150 ( qHcno HeATpoHoB N • 90). Taxoe 

noBelleHHe nnoTHOCTH OllHOqSCTHqHblX COCTOSI

HHA B nepeX&JlHOA o6naCTH OT c~epHqecK~X 

H.llep K lle~OpMHpOBaHHhlM fiOllTBep~~eHO Teope

THqecKHM pacq~TOM OllHOqacTHqHblX ypOBHeA B 

peanbHOA noTeHuHanbHOA KMe THna Bynca-Cax

coHa. 

HccnelloBaHHe napaMeTpoB HeATpoHHbiX pe

aoHaHCOB Hllep cpellHero eeca npoeelleHo Ha rrH

TH paalleneHHbiX HaoTonax ceneHa H llByx - ran

nHK. nonyqeHbl ll8HHble 0 nnOTHOCTSIX YPoBHeA, 

HeATpOHHblX H p8llH8UHOHHblX WHpHHaX, CITHHaX, 

PeaynbTSTb( onpoeepra10T BbiBOll ~paHuyacxux 

yq~HblX 0 CyUleCTBOBaHHH CHnbHOA 3aBHCHMOCTH 

HeATpOHHOA CHnOBOA ~YHKUHH OT CITHHa llnH Hllep 

ceneHa H rannHa. 

CoeMecTHO c 41811 ( r, 06HHHCK) H HHH 

(r, PocceH.noom) eenHCb HccnelloBaHHH llorrnnep-
2Kt · 

~KTa Ha U rryTeM H3MepeHHH rrporrycxa-

'HHH HeATpOHOB qepea cnou MeTannuqecxoro ypa

Ha TOnlllHHOA 0,5 - 192 MM rrpH TeMnepaTypax 

20°C, 800°C. BelleTCSI o6pa6oTK8 ll8HHblX c 

uenbiO nonyqeHHK ycpellHeHHbiX xapaxTepHCTHK 

~eKTHBHblX ceqeHHA, He06XO.IlHMblX JlnK pacq~

TOB 6bJCTpblX peaKTOpOBo 

5, a - J) a C rr all H e A T p 0 H H bl X p e 3 0 H a H -

C 0 B Sill e p o npollOn>KeHO H3yqeHHe H30TOITOB 

HeOllHM8 H C8M8!)HSI H H8-l8Tbl H3Me~eHHH H8 

paa.neneHHbiX H30Tonax 
95 

Mo H 
1 8

Te (eM. 

0 

&S 

15 
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PHc. 52. 3KcaepHM6HTanbHbie 3H8'16HHH aapa MeTpa a..... 
CTBTHCTH'l6CKOR MOtl61JH a ( J/MsB) KBK t/Jy HKUHH ,.. 

'IHCIJB H6RTpOHOB •B Htlpe. 

lO 

s'JO 100 H 
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PHc, 53. HHJKHRR 'l8CTb pHcyHK8: KpHB8R ( 1) -
C'l~T 8nb¢8-'l8CTHU B pe30H8HC8X OT COBMellleH-

HOrO o6p83U8 95 Mo H 148fid 1 KpHB8R (2) 

oT oaHoro o6p8~U8 96 MD". BepxHRR 'l8CTb 

pHcyHK8: p8t!H8UHOHHbiR 38XB8T HeRTpOHDB H8 

o6p83U8 
96 Mo (npHBOI!HTCR anR CpBBH8HHR). 

57 

pHc. 53 ansr MonH6JleHa), ansr KOTOpbiX onpe

aeneHbi 3HaqeHHSI a - IIIHpHH H9CKOllbKHX peao

H8HC0B o B npHBOJlHMoA HH)Ke Ta6nHue, noMHMo 

r (l ' noMeweHa eenHqHHa N a - qHCIIO aa-

perHCTpHpOB8HHblX a - qacTHU B nftell9ll8X H8-

6mOJl8B lllerOCSI peaoHaHca • .Uns1 sraep 
0 ~ Pd, 129 Xe, 

189 Os nonyqeHbl Toll&Ko eepxHHe oueHKH 

a - WHpHHo 

3 KcnepHM9HT8llbHbl9 3HaqeHHSI Cp9JlHHX 

r a BCeX H3yqeHHbiX K H8CTOSIWeMy Bp9M9HH 

SIJlep 3 8M9THO M9Hblll9 OU9HOK no CT8THCTHqec

KOA M o aenH. BoaMO)KHOA npHqHHoA TaKoro pac

xo)I(Jle HSI SIBIISI9TCSI Jl9ACTBH9 3~9KT8 cnapH

B8HHSI HeATpOHOBo 

n poBOJlHIIHCb H3M9P9HHSI cneKTPOB a -qac

THU H 3 pe30H8HC8 4,4 38 
143 Nd Ha HOBOA 

MHOrOCIIOAHOA HOHH38UHOHHOA K8Mepe C no

ll93HO A UIIOW8Jlb10 J0 TbiC 0 CM2, no npeaeai:>H-

PHc, 54, MnorocnollH8R HDHH38UHOHH8R K8Mep8 

c nonea noll nnolll8t!biD 1 M2, c noMolllbiD KoTopoil 

H3MepHIOTCR cneKTpbl 8nb¢8-'l8CTHU H3 pe30HBH

COB Ra ep. Ha cHHMKe: JO.n.nonos, P.tP.PyMH H 

/\1, CTS MUHHCKH, 
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60 6p, 5ap~t 
TenbHbtM .aaHHbtM, B nony'leHHOM cneKTpe no

BTopHeTCH oco6eHHOCTb, ·Ha6n~.aaswaHCH paaee 

B cneKTpe caMapHH1 r.ae a - nepexo.a B HaH

HHswee COCTOHHHe H.Qpa-npo.ayKTa He HBnHnCH 

llOMHHHpy~lliHMo 40 

20 

0 
liJ3 10-2 10_, 

.... 1 
10 

E ,)l\ 
102 

Pnc. 55. Xo.a nonHpH3BIIHOHHoro ce'leHHH xpu cran-

· na 1IBHTBH-MBrHH8BOro HHTpBTB B 3BBHCHM OCTH 

or 3HeprHH neRrponos. Heo.aH03HB'IHOe. npe.acraa

nenne C8'18HHH B HHT8pBBII8 0,0/-0,5 3B IIHKBH.QH

pOBBHO B p83YIIbTBT8 3KCII8pHM8HTB C IIOI1HpH30-

BBHHblM H8JITpOHHblM IIY"'lKOM H IIO,nHpH30B BHHOR 

MH1Jl8Hbl0 nMH. 

PHc. 56. 3~eKT o.anoxparnoro nponycxanHH MH

weHH nMH JliiH XOIIO.QHblX H8JITpOHOIJ ( 3He pri{H 

B MHIIIIH31I8KTpOHBOIIbTBX). noHCH8HHH - B T 8 KCT8o ~ 

6. TI 0 n H p H 3 a U H 0 H H bl e S K C II e p H M e H T blo 

3asepweao Hccne.aosaaHe xapaKTepHCTHK nonH

pHsosaHHoA npoTOHHOA MHWeHH c KpHcTannoM 

naHTaH-MarHHeBoro HHTpaTa ( nMH), HCIIOnbsye

MOA B nHCZ> B K8'18CTBe llOnHpH38Topa HeATpO

HOBo Tiocpe.QCTBOM H3MepeHHH llpOllyCK8HHR ll01IH-

3,5 

3 

w 2,5 

2 

1,5 0,5 2 

E"' 

10 

Ta6nHua 

95 Mo 12s Te 

Eo , N r . Eo , Na ra· , . a a 
SB MKSB SB MKSB 

45,1 - 0,02 96,.9 45:!:.11 3,8:!:.1,9 

158,5 63:!:.35 4 235,3 44:!:.14 5,8:!:.8,8 

358,2 41:!:.32 1,6 275 27:!:.12 8,4:!:.2,9 

553,9 123:!:.40 6,8:!:.8,6 

899 239:!:.55 20:!:.12 
266:!:.59 266;!:.59 40:!:.25 



pHaoeaHHbiX aeil:Tpoaoe qepea eTopyJO nonstpH

aoeaaayJO npOTOHHyiO MHlli9Hb oaH03Ha'IHO onpe

aeneH xoa nonstpHaauHoHHoro ce'leHHst e npoMe

)l(yTO'IHOA o6naCTH 10-2 - 5.10-1 98 ( pHC• 55) • 
Oocne ycoeepmeHCTBOBaHHSI OTaen&HbiX 

yanoe ycTaHoBKH noeTopeao H3MepeHHe nponyc

KaHHst nonstpH30BaHHbiX Heil:TpOHOB 'lepe3 nonst

pH30B8HHYIO aeil:TpOHHYIO MHllieHb B aH811830He 9Hep

rHil: 0,01-40 9B. HoBbiA· 9KcnepHMeHT npoeeaeH a· 
OTCyTCTBHe nonstpH3aUHH staep aaoTa 1 BHOCHB

meil: paaee H9KOTOpy10 nonpaBKy B ~~eKT OT 

aeil:TpOHOBo OonHOCTbiO nOllTBep)I(JleH BbiBOll 

0 TOM 1 'ITO KBapTeTHaH anHHa paCC9HHHH Heil:T

pOHS Ha .oeil:TpoHe 6on&me .oy6neTHOA : a 4 "" 

• 6,38 ~epMH; a 2 • 0, 7 ~epMH. OaaoepeMeH

Ho 6bina noKa3aHa B03MO)I(HOCTb HCC119llOBa

HHH 11011HpH38UHOHHOrO C9'19HHH 830T8 B KpHCTan

ne nMH. 

Opoee.oea 9KcnepHMeHT no BbiHCHeHHJO 

CBOil:CTB napaCOCTOSIHHil: MOneKyll KpHCTannH-

3aUHOHHOil: BOabi B KpHCTanne nMH. Ha nyqKe 

XOIIOllHbiX Heil:TpOHOB H3MepeH ~~eKT OllHO

KpSTHOrO nponycKaHHSI ( I MHlli9HH nM H, T.e. 

nony'leHa OTHOCHT91IbHast pa3HHUa nponycKaHHil: 

MHlli9HH C nonstpH3aUHeil: H 6e3 Hee. 3KcnepH

M9HT OaH03Ha'IHO noKa3an 1 'ITO H3 aeyx Teo

peTH'I9CKHX eapHaHTOB ( CniiOlliHbJe KpHBbJe 1 H 

2 Ha pHCo 56) peanHayeTCSI oaHH1 COOTB9TCTBy

JOmHil: ManoMy epeMeHH penaKcauHH anst nepexo

.ooe napa- H OpTOCOCTOHHHil: .opyr B .Opyra. 

TaKHM o6paaoM, npoTOHbi napaMoneKyn BOll&! 

"' ~.,.,., .... - 20,L,.v 

:~,;'~~ :~"n,V$.. ~f;t,...i:.... .. 

31 ,2av 

_ ... 
37,7. v 

. ' · 
N 
"' L,5,L, . v 

: :;,!.i ~~:b~~:.:.~. ~.;;~V~.¢,~4-~Iff<~~,.,~~~.;... .. 
66,0.v 

·-· J.:. -·. ·. 
' "' " .'EJ' (M< VI .. .. 
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MOrYT npHHHMaTb yqaCTHe B llHH8MH'19CKOil: 

nonHp H38UHH 1 TSK 'ITO npHHUHnHSIIbHbJil: npeaen 
- -

nonstp H3aUHH npOTOHOB B nMH aon>KeH 6biTb 

100%. 
7. f a MMa-cneKTpocKonHst. Ha cneKTpo

MeTpe c ( Ge) Li- aeTeKTopoM o6'beMoM 33 cM3 

nony'I9Hbl raMMa-cneKTpbi aecstTH pe30HaHCOB 

Aoaa - 127, noKaaaHHbie aa pHc. 57. Ha6nJO.oa

eTcst rpynna nepexo.ooe e paRoae aaeprHH 

6688 K9B1 cpeaHSIH (no p930HaHCaM) HHT9HCHB

HOCTb KOTOpoil: npHM9pHO B BOC9Mb pa3 Bblllie 

cpeaHeil: HHT9HCHBHOCTH BC9X OCTan&HhlX nepe

xoaoB B o6naCTH 9HeprHA OT 5700 ao 6700 KSBo 

B pea oaaace 20,4 9B cyMMapHast HHTeHCHBHOCT& 

cneKT pa 1 COOTBeTCTByJOmast SHeprHH BbiWe 

5700 K9B1 B TpH paaa M9Hbllie ycpeaaeHHOil: HH

T9HCH BHOCTH cneKTpOB OCTallbHhlX pe30HaHCOB 

(9To aarnHaHo BHaHo no ~opMe noano)I(KH cneKT

pa). Peayn&TaTbi anH Aoaa npeacTaenHJOT .HaTe

pee ceeTe noHBIIHJOmHxcst e nocneaaee epeMH 

~aKTOB 06 OTKIIOH9HHH ~OpMbl cneKTpOB OT 'IHCTO 

CT8~ HCTH'I9CKoil:· KapTHHbl H 0 BIIHHHHH CTpyKTy

pbi HH3K0119)1(8mHX ypOBHeil: H8 lliHpHHbl COOTBeT

CTByJOmHX nepBH'IHbiX nepexoaoe. 

PHc. 57. )/(ecTKHII y'laCTOK cneKTpa raMMa

nyqe/1 H3 OTaenbHMX pe30H8HCOB paaHSUH~HHOro 

38XB8 T8 HeitTpOHOB H8 itoae-/27. lJHippbl HIUI OHJ(B

MH a soiiHOrO BM119T8 COOTB8TCTBY~T 3HeprHH 

nepBH 'lHbiX raMMa-nepexoaos H3 cocTBB.Horo Raps 

lloa- 128. 

~--r-------~~-r-----------,--~------T-~~ 

.. -- ..... I" - 78,5.v 

90,2.v 

139,5.v 

168.Lr.v 

195.2 .v 

I • •.k. 

"' " E'Y (McVl " 
.. 
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npollOIJ)I(81JHCb HCCIJellOB8HHSI I"SMMa-cneKTpOB 

KopoTKO)I(HBYI.LlHX pa.aHoaKTHBHbiX sr.aep. B coe

MeCTHOA: pa6oTe C na6opaTOpHeA sr.aepHblX rrpo-

6neM, J.iHCTHTyTOM sr.aepHblX HCCII9l10B8HHII: tfe

XOCIIOBSKHH, HHCTHTyToM HHnbca Bopa n p oee

.aeHbi H3MepeHHSI llllSl H30TOITOB I"SllOIIHHH SI -155, 

rannHsr-69. 

J1ccneAOB8HHe KOHAeHC11pOB8HHbiX cpea SIA8QHbiMH 

MeTOA8MH 

1. HeA:rpoHorpa¢1HSI MarHHTHbiX c r pyK-

ryp B CllllbHblX M8I"HHTHblX IT O IISIXo 

llo nocne.aHei"O BpeMeHH HeA:TpOHOI"pa$H~eCKH9 

~r---r---r---~-
1\ 
II! 

~, f1\ r'--r 
~r---~----~-----+----~ 

~r-----+-----1-----~----~ 

To" fiT i?" ... 
.II::.rsl. 
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PHc. 59. flOB8.Q8HH8 K03t/x/JHUH8HTB CSMO.QHr/J

r/Jy3HH 8TSHB llpH 1IpH611HM8HHH K KpHTHqe CKOR 

TOqKe MH.QKOCTh~nap. 

PHC. 58. 3BBHCHMOCTb OTHOUJeHHR HHTeHCHBHOCTH 

MBrHHTHOrO OTpaJKeHHR ( 111 ) K R.QepHOMY 

( 222) OT BenHqHHbl MBrHHTHOrO 11011R1 IIOIIY'leH

HBR llpH H3yqeHHH .QHr/JpBKUHH HeRTpOHOB B reM8~ 

THTe. CnnOUJHSR IIIIBBHBR KpHBBR COOTBeTCTByeT 

OMH.QBeMoR 3BBHCHMOCTH yrnB IIOBOpOTB MBr

HHTHbiX MOMeHTOB OT BHeUJHero MBrHHTHOrO 11011Ro 

HCCIJellOB8HHSI M8I"HIITHOA CTpyKTypbl Bei.LleCTB 

6biiJH OI"p8HH'IeHbl nOIJSIMH llO 45 K30 ToKo H3Me

peHHSI B CHilbHblX nOCTOSIHHblX nOIISIX CBSI38Hbl 

c 6on&WHMH rexHH'IeCKHMH rpyllHOCTHMH. 

Ha peaKrope HBP npH pa6ore B pe)I(HMe 

pe.!IKHX HMITyllbCOB (1 HMITyllbC 38 5 ceK) ocy

meCTBIJeH 3KCITepHMeHT ITO H861J~lleHH~ llH$paK

UHH HeATpOHOB B 8HTH$eppoMarHeTHKe reMaTH

Te ( a - Fe~ 0 • ) B ITOIISIX llO 120 KHIJ03pCTeA. 

06paaeu HaXollHncsr rrpH 78°K. BbinH ycraHoB

neHbi HeKOTOpble HHTepeCHbie X8p8KTepHCTHKH ITO

BOpOT8 M8I"HHTHbiX MOMeHTOB C pOCTOM BeiJH'II!Hbl 

MarHHTHoro rron11. B qacTHOCTH, rrpH H = 48 Ka 

06Hapy)l(eHO pe3KO Bblp8)1(eHHOe 8HOM81lbHOe 

paCCeSIHHe Heii:TpOHOB (pHC. 58), ITp11pOil8 KOTO

pOI"O ewe He BblSICHeHao 3KcnepHMeHT nOK83811 

60ilbWHe B03M0)1(HQCTH HMnyllbCHOI"O peaKTOpa 

ITpll H3y'leHHH KOHileHCI!pOB8HHbiX cpell B CllllbHbiX 

M8I"HIITHbiX nOIISIXo 

~ Heynpyroe 11 KBaal!yrrpyroe pacce

sr H II e HeAT p 0 H 0 Bo 8) 3aeepweHO IICCIJellO

BSHHe K03$$HUHeHT8 C8MOilH$$y311H 3T8H8 B61JH311 

KpHTH'IeCKOII: TO'IKH >KHilKOCTb-nap. 06pa3Ubl 3T8-

H8 Bb!COKOII: 'IIICTOTbl ITOMei.Ll811HCb B ITY'IOK Heii:T-

'POHOBo llH$$y3HSI MOIJeKyll 3T8H8 npHBOilH118 K 

ywHpeHH~ rrHKa KBaaHynpyroro paccesrHHsr, pe

rHcTpHpoeaewerocsr no MeTolly speMeHH rrpone

ra, C 6epHIIIJHeBblM $HilbTpOM nepe.a .aeTeKTO

pOMo YcraHoBIJeHo, 'ITO npH61JH)I(9HHe K KpHTH

~ecKoA TeMrrepaType T0 snnoTb .!10 ' 

(T-T0 )/T0
,JQ-5 He BIIHSieT Ha KO~HUHeHT ca-

MOllH¢$y3HH (pHCo 59). 8 COBOKynHOCTH C 

.apyi"HMH 9KCnepHM9HT81JbHblMH · Jl8HHblMH STO 

03H8~89T OTCYTCTBHe 8HOM81JHII: KO~HUHeHT8 

C8MOJlH¢$y3HH B HHTepeane BpeMeH JlH¢$y3HH 

(1()4- to-ll ceK). 

6) BbmonHeH psrJl pa6oT no HeynpyroMy 

pacceSIHH~ Heii:TpOHOB C HCnOIJb30B8HH9M Me-



10 •o oo 110 w "" uo .. .. e· 
PRe. 80. Yrno8ble pacnpeJieneHHR JiellrpoH08 H3 

peaKUHH 8 He (T, D 4 He 8 HHT8p8alle 3Hep-

rHII TpHTHR 1-1,5 Ms8. no OCH a6CUHCC - yron 8 

CHCTeMe U8HTpB MBCCi 110 OCH opJIHHBT - JIHifx/JepeH

UHBilbHOe ceqeHHe 8 M6fcTep~ 

TOQHKH BpeMeHH nponeTa H 8H81lH3Hpy~mero 

~Hn&Tpa nepea aeTeKTopoM. 

Heeneaoaanae& MoneKynHpHaH aHHSMHKa 

MeTaHa. Peayn&T8Tbi HaMepeHHH asa>KJI&I-aHijl

ljlepeHUHan&Horo ee~eHHH paeeeHHHH raaoo6paa

Horo MeTaHa He eornaey~TeH e eymeeTsy~meA 

TeOpHeA paeeeHHHH MeaneHHbiX Hel!:TpOHOB H8 

cso6oaH&IX MoneKynax. Ha6n~aaeMoe oTKno-

H9HH9 MO*HO paeeM8TpHB8Tb K8K peayn&T8T 

npOHBneHHH Me *MOneKynHpHbiX B38HMOQel!:eTBHA 

s raae. 
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Hay~anoe& snHHHHe eTeneHH HaTH*eHHH 

H Te MnepaTypbi HaTypanbHOA pe3HHbl H8 pae

eeHHHe Hel!:TpoHos. CyweeTBeHH&IX H3MeHeHHA 

B ene KTpe aeynpyroro paeeeHHHH He o6aa

PY*eHo. 

Heeneaoaanae& aHHBMHKa MoneKyn soa&J 

s rHa paTax. OnpeaeneHbi 'laeTOTbi TpaHenHUH-· 

OHHbiX H spamaTen&HbiX xone6aHHA MoneKyn so

Qbi anH 'pa3Hb1X THfiOB BOQOpOQHOA eBH3H B rHa

paTax . 

OnpeaeneHbi <~HeprHH noKan&HbiX xone6aHHA 

nerKn x aToMOB s ennasax Cu - Be, Cu - Mg , 
Pb- N ,Pb-M&J noK838H00 ~TO eHnOB&Ie KOHeT8HTbl 

npHMe eHbiX 8TOMOB MeH&We CHnOBbiX KOHCT8HT 
•8TOMOB M8TpHUbl. 

HaMepeHbi napaMeTpbi poTauHoHHoA aH~y-
3HH B HeonpeHe ( peayn&TBTbi o6pa6aTbiBa~TCH). 

8aepHbl9 pe8KUHH e 38pH*eHHbiMH ~8CTHU8MH 

Pea K UHH 
3 

He (T,D) 4 He. Ha npHMepe aToA 

peaKUHH 6bma oeymeeTsneHa nposepKa MeToaa 

yrnoBbiX paenpeaeneHHA peaKUHH A +B ~ C + D 

K8K KpHTepHH TO~HOCTH COXp8H9HHH H30TOfiH~ec

KOrO enHHa. EenH H;pa A H 8 OTHOeHTeH 

K OQHOMY 38pHQOBOMY Myn&THnneTy (renHA-8, 

TPHTHA), a HaoenHH ~aeTHil C H D paBeH 

Hyn~, To yrnoBbie paenpeaeneHHH npoayKTOB 

p98XUHH aon*Hbl 6b!Tb CHMMeTpH~Hbl OTHOCHTen&
HO yrna 90° s cHcTeMe ueHTpa Mace. 

HaMepeHHSI rrnOBbiX pacnpeaeneHHA aeATpo-
HOB B peaKUHH He ( T , D) 4 He 6binH Bbmonae-

Hbi HB r830BOA MHW9HH C fiOMOWb~ Kp9MHH9Bb1X 

nonyn pOBOQHHXOBbiX aeTeKTOpOB B QH8fi830He 

<~HeprHA TpHTRSJ · 1-1,5 Mas. Peayn&T8Tbi noKa-

38Hbi Ha pRe. 60. B npeaenax TO~HoeTR ., 1% 
Ha6n~.naeTeH eRMMeTpHSI yrnoBbiX paenpeaene

HHA _aeATpoHoB OTHOeHTenbHO yrna 90° B eRe

TeMe U9HTpa Mace, ~TO CBHQeTenbCTByeT 0 TON, 

~'J'O OTHOW9HH9 HapywaJOweA H COXp8HSIIOW9A H30-
TonenHH aMnnRTya peaKuHH He npeBbiWaeT 2% no 

Moayn~. 
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Jla6opaTOpKS1 

B~QKC~KTe~bHO~ TeXHKKK K aBTOMaTK3auKK 

B 1968 roLly 6bin aaaepweH nepBbiA ::nan coaLtaHHSI aMepHTenbHO-Bbi'IHCIIHTellbHOro KOMn

neKca OH.HH - BBOLl B LteticTBHe 6aaoBbiX Bbi'IHCIIHTellbH biX MaUIHH ESCM-6 H CDC-1604A, a 

T8K>Ke nepH<jlepHAHblX M811IHH ESCM-4 B na6opaTopHH He ATpOHHOA <j>H3HKH H na6opaTOpHH Bbi

COKHX sHeprHA. Ebiila paapa6oTaHa cwcTeMa MaTeMaTH'IecKoro o6ecne'leHHSI ESCM-8, aasep

waeTcSJ ee KOMrtlleKCHBSI OTIIBLlKB. 

BaeLteHa B sKcnnyaTaUHIO cHcTeMa nporpaMM 1-18 ~OP'FPAHe LlllSI o6pa60TKH CHHMKOB 

C >KHL1KOBOLlOPOL1HhlX nyawpbKOBhlX K8Mep. 

nnSI npoBeLleHHSI 3KCrtepHMaHTOB H8 IIHHHH. C 38M OJ,IIIH paapa60T8Hbl THrtOBbJe K8H81lbl 

CBH3H MBUIHH ESCM-4 c H3MepHTenbHbiMH <I>H3H'IeCKHMH ycTaHoBKBMH H coa-

LlaHa yHH<jJHUHpOB8HH8SI CHCTeMa nporpaMM o6pa60TKH CrteKTpOMeTpH'IaCKOi!: HH<j>OpM8UHH. 

PaaBHBanHCb HOBbie MeTOLlbi H roTOBHIIHCb nporpaM Mbi pac'I~TOB 38L18'1 <j>H3HKH sneMeH

TapHbiX '18CTHU, 8TOMHOrO S!Llp8 H rtll83Mblo 

CoanaHHe H3MepHTenbHO-Bhl'JHCDHTenbHoro KoMn

neKca OIUB1 

OcHOBHbie ycHnHH na6opaTopHH 6bmH HanpaBne

Hbl HB 06HOBileHHe Bbl'IHCIIHTellbHblX cpeLlCTB 

OHHH. Y craHaBIIHBanHCb H BBOLlHDHCb B sKcnny

arauHIO HOBble 6onee npOH3BOL1HTellbHble 38M o 

Ebm non HoCTbiO Ha6paH H o6y'leH sKcrtnyaTaUH

OHHbiA n epCOH811 LlllSI BCeX Bbl'IHCIIHT91lbHblX Ma

llJHHo 

B HaCTORUlee BpeMSI OH.HH pacnonaraeT 

cneLtyiOillHMH 38M: 

8 3 CM-6 ( OCHOBH8SI M8WHH8 H3M9pHT9DbHO

Bbl'IHCIIHTeDbHOrO KOMITD9KC8 C OblCTpOLlelkTBH9M 

PRe. 81. B3CM-8 - OCHOBHSII MSWHHa H3MepHTenhHO-Bbi'IHCnHTen~:>Horo KOMnneKca OHRH. 
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1 MnH. orrepauHif B ceKyaay, rraMHTb 32 TbiCH'IH 

cnoa, MSI'HHTHbie neHTbi 0 MSI'HHTHbte 6apa68Hbl 

H ap.). 

CDC-1604A ( 70 TbiCH'I orrepauHA ce-

Kyaay, IISMHTb 32 Tb!CSI'IH CnOB0 MSI'HHTHbie neH

Tblt TpaacnHTop c <IIOPTPAHa), 

E8CM-4 nBS, E8CM-4 nH<Il, E8C M-4 

nBTA, 

E8CM-3M a 11<1188 (Cepnyxoa), 

"MHHCK-22". 

"MHHCK-2' ( OTaen HllepHOft CIIeKTpOCKOIIHH 

H pSllHOXHMHH n.Rn) o 

Bee aTo aaeT ocaoaaHHe C'IHTaTb a aaep

weaHhiM rrepBbiit 9T8II C03ll8HHSI H3MepHTen bHO

Bbl'IHCnHTenbHOI'O KOMrrneKC8 - BBOll B 9KCrrnya

T8UHIO HOBbiX coapeMeHHbiX 8BM. 

npoBOllHnHCb pa60Tbl ITO C03ll8HHIO CHCTeMbl 

Bbi'IHCnHTenbHbiX MSWHH. DbinH paapa6oTSHbi npo

eKTbi OT)lenbHbiX yanoB 9TOA CHCTeMbi: rrpoeKTbl 

CBSI3H M8WHH E8CM-6 H E8CM-4, CBH3H 

'MHHCK-22' c E8CM-4 H CDC-1604A. C oeaH
aeaHe MaWHH CDC-1004A H "MHHCK-22' noaao

nHno Y*e a 1968 I'OilY opi'aHHaoaaTb o6pa6oT

Ky KSMepHbiX CHHMKOB Ha CDC-·1604A no HOBO
My KOnbUY rrpOI'pSMM, 

0npo6oBaHa CHCTeMa llBYXCTOpOHHelt CBSI-

3H "MHHCK-22" C H3MepHTenbHbiM UeHTpOM n.Rn, 
B aacToHwee apeMH HaeT oTpa6oTKa ycTpoA

cTaa nepeaa'IH cny*e6aoA HH¢opMaUHH c 

"MHHCK-22" B 11ll na6opaTOpHH HaepHbiX npo6neM, 

8Ta CHCTeMa CBSI3H MO*eT 6b!Tb HCIIOnb30 B8H8 

T8K*e H anSI llPYI'HX na6opaTOpHA 011.Rl1. 

B H3MepHTenbHOM ueHTpe na6o~aTOpHH 

HeftTpOHHOft !j>H3HKH yCTSHOBneHa H aanym eHa 

a aKcnnyaTaUHJO Bbi'IHCnHTenbHaSI MaWHHa E3CM-4, 

KOTOp8S1 npHMeHS1n8Cb llnH C'I~Ta 381l8'1 n H<Il 

H llPYI'HX na6opaTOpHft HHCTHTyTa, Paapa6oTaH 

npoeKT CBSI3H H3MepHTenbHOI'O UeHTpa n H<Il 

C o8CM-4, KOTOpbiA B HSCTOSIIllee BpeMH peanH

ayeTCH. 

MaTeMaTH'IecKoe o6ecne'leHHe E8CM-6 

MaTeMaTH'IecKoe o6ecrre'leHHe anH E8CM -6, 
C031l8BBeMoe na6opaTopueA Bbi'IHCnHTenb HOA: 

TeXHHKH H aBTOMaTH38UHH CQBMeCTHO 

PHc. 62. 3an Ta6ynHTopos H nepljJopaTopoB 311eKTpoH

HO-BbPlHCnHTen&HoR . MBUIHHbi 133CM -8. 

C COBeTCKHMH HHCTHTyT8MH 0 a TaK*e J1HCTH

TyTOM !j>H3HKH BbiCOKHX 9H9pi'Hit rnp H lleHT

panbHbiM HHCTHTyTOM !j>H3H'IeCKHX HCCne)lOB8HHA 

BHP, npeaaaaaa'leHo ans1 Hcnonb3oaaHHSI H3biKa 

UEPH-<IIOPTPAH npH aanHcaHHH npoi'paMM o6-

pa6oTKH aKcnepnMeaTanbHbiX aaHHbiX. OcaoaoA 
CHCTeMhl MaTeMaTH'IeCKOI'O o6ecrre'leHHSI HBnH

eTCSI TpaacnHTOp . C H3biK8 <IIOPTPAH. 

B 1968 I'OllY caa'lana aa E8CM-6 a Bbi

'IHCnHTenbHOM ueHTpe AH CCCP, a 3aTeM a 

Ol1.Rl1 6bma ycnewao npoaeaeaa aaTOHOM.HaH H 

KOMnneKcHaH oTnaaKa 6noKoa TpaacnHTopa. B Te

'leHHe H9CKQnbKHX MeCSIUeB HLleT OIIbiTHSSI 

9KCIInyaTSUHSI TpSHCnHTOpa, npH'I~M TpaHCnH

pyJOTCSI KaK TeCTOBble 3a)la'IH 1 TaK H CTaHaapT

Hble rrpOI'paMMbl 6H6nHOTeKH 06Illei'O Ha3H8'1eHHSI, 

OaaoapeMeHHo c orrhiTHOA aKcnnyaTauHeA 

TpaacnSITopa npoaoaHnacb pa6oTa aaa aapHaH

TOM MOHHTOpHOA: CHCT9Mbl anSI Opi'aHH3aUHH 

rraKeTHOA o6pa6oTKH npoi'paMM Ha <IIOPTPAHe 

H aaToKoae, a a nocneayJOmeM - H aa CAE

GET -Anrone. nnH MOHHTOpaoA CHCTeMbl paapa-

6oTaHbl yny'IWeHHbllt BapHaHT 38I'py3KH H HO

BbiA B8pH8HT 6biCTporo Tp8HCnSITOpa C 8BTOKO

)la1 cocTaaneHbl nporpaMMbi, o6cny*HBaJOmHe 

6H6nHoTeKy cTaaaapTHbiX nporpaMM. BapHaHT 

MOHHTOpHOA CHCTeMbl, o6ecrre'IHBaJOilleA rraKeT

~YIO o6pa6oTKy IIOTOKa 3a)l8'10 H8XOLlHTCSI 8 H8-

CTOSIIllee BpeMSI B OIIbiTHOit 9KCrrnyaT8UHH. CHc

TeMa MaTeMaTH'IeCKoro o6ecrre'leHHH, co3aaa

HaH B na6opaTOpHH Bbi'IHCnHTe.nbHOft TeXHHKH H 

aBTOMaTH3aUHH 0J1.RJ1 1 rrpHHHMaeTCSI 3aBOLlOM

H3rOTOBHTeneM anH CHa6*eHHSI e10 cepHit:HbiX 

aneKTpOHHO-Bbi'IHCnHTenbHbiX MawHH E8CM -6. 

PHc. 63. rpynna COTpyllHHKOB nBT A - Y'lBCTHH-

KOB pa6oT no C03Jl8HHIO CHCT8Mbl M8TeM8TH'leC

KOrO o6ecne'leHHH nnH E3CM-8 c HcnonbaosanHeM ~ 
Habrxa tPOPTPAH: M.H.CHnHH, B.n.lllHpHxos, 

B.IO.BepeTeHoB, B.A.PocTosues, H.H.rosopyn. 
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PaaBHTHe MeTOAHKH npOeeneuug Wuau'le CKHX 
9KC11epuMeHTOB Ha nHHHH C 3BM 

CoeMeCTHo c npyrHMH na6opaTop~QMH 

HHCTHTYT8 nBT A p83BHBana MeTO.OHKy 9KC11epu

MeHTOB H8 nHHHH C Bbl'IHCnHTenbHOA M8WHHOA. 

B cepnyxoBCKOM uayquo-aKcnepuMeHTanbHOM 

oT.aene OIUHf 6bma ycTauoaneua u sse.aeua e 

aKcnnyaTaUHJO BbJqucnuTenbHSSI Mawuua E3CM-3M, 

KOTOp8SI HCI10nb3yeTCSI B ¢H3H'IaCKHX 9KCnepH

MeHT8X OH.HH ua ycKopuTene 11$B3. 

Ycnewuo npoao.aunucb pa6oTbi no p aaau

THJO H3MepuTenbHOrO UeHTpa na6opaTopHH Bbi

COKHX 9HeprHA H8 6aae E3CM-4. nocne ycTa

HOBKH H 3811yCK8 9TOA M8WHHbl B 9KCilnya T8UHJO 

H8'1anaCb ee Mo.aepHH3aUHSI - C03llaHHe KaHa

na cBS13H c aKcnepuMeHTanbHbiM o6opy.aoaauueM, 

ycTaHoaneHHbiM ua cuuxpo¢aaoTpoue. 

CoaMeCTHO c nB3 Ha CHHXpo¢aao Tpoue 

0115111 6bm no.aroTosneH H npoae.aeu aKc nepu
MeHT no ynpyroMy pacceSIHHJO " -MeaoHoB npo-

TOHBMH B o6naCTH KynOHOBCKOA HHTep¢epeHUHH 

C UOMOWbJO HCKpOBOfO CUeKTpOMeTpa H8 nHHHH 

c E3CM-3M. BbmonHSinHCb TaK>Ke pa6oTbi no 

C03ll8HHIO nporpaMM .OnSI 9KCUepHMeHTOB nB3 
c ueATpanbHbiMH K - Me3oHaMH ua n uuuu 

c 3BM. CocTaaneHbi nporpaMMbi .anSI Mar HHT

uoro cneKTpoMeTpa nB3 C llpOBOnO'IHbiMH HC

KpOBbiMH K8MepaMH H ¢eppHTOBOA naMSITblO t 

pa6oTaJOwero Ha nuuuu c 3BM Tuna E3CM -4. 

B oT.aene SI.OepuoA cneKTpocKonuu u pa.au

oxHMHH n.Hn ycT8HOBn9H8 H BBO.OHTCSI B 9KCnny-

8T8UHIO 3BM "MuucK-2". 3Ta Mawuua 6 yaeT 

o6ecne'IHB8Tb npoae.aeuue cneKTpoMeTpH'IeCKHX 

pa6oT. CoaMecTHbiMH ycnnHSIMH coTpyllHHKOB 

n51n, nBT A H nH$ M8WHHa , MHHCK-2" 6bma 

M0.09pHH3HpOB8H8 H CH86>KeHa llOUOnHHTenbHbiMH 

ycTpoAcTBaMu cneuuanbHO .anH aa.aaq cneKTpoMeT

puu. CoaMeCTHO c na6opaTopueA SI.OepHbiX npo6-

neM paapa6oT8HO ycTpOACTBO BBO.OS B "MHHCK-2" 

HH¢opM8UHH C 'leTblpex.aopo>Kequoro HSKOUUTenH 

ua yaKoA MarHHTHoA neuTe. 

no.aroTOBneHa H aanyweHa B 9KCnnyaTSUHJO 

cucTeMa nporpaMM .anH o6pa6oTKH cneKTpoMeT

puqecKoA uu<jJopMauuu ua 3BM. MaTeMaTH'IeCKoe 

o6ecne'leHHe 9TOA CHCTeMbl .aaeT B03MO>KHOCTb 

npHHHMSTb ll8HHbie OT paanH'IHblX 06'beKTOB ( nH<Sl, 

n51P, n.Hn) H BeCTH OllHOBpeMeHHO o6pa60TKY 

9THX ll8HHbiX, U03BOnSIH <jJH3HK8M B XO.Oe 9KCne

pHMaHT8 KOHTpOnHpOB8Tb K8'19CTBO ero npoae

.aeHHH. EonbwHM npeuMywecTBOM cucTeMbi HBnH

eTCH B03MO>KHOCTb HCnOnb30B8HHSI B Heft OCUHn

norpacjla co "caeTOBbiM Kapau.aawoM". 

Coanauue cucTeM nporpaMM o6pa6oTKH aKcnepu

MeHTanbHbiX gaHHbiX 

npoBe.[leHa 60nbWaH pa6oTa no C03llaHHIO 

CHCTeM nporp8MM o6pa60TKH 9KCUepHM9HT8nbHbiX 

aaHHbiX. Oco6euuo aa>KHbiM peaynbTaToM SIBnSI

eTcSI BB9L19.HHe B 3KCUnyaTaUHJO CHCT9Mbl C Sl3bi

KOM $0PTPAH, fi03BOnHIOWeA aljlctleKTHBHO HC
nonbaoeaTb Bbi'IHCnHTenbHbie MSWHHbi OH.HH wu
poKOMY Kpyry <jJH3HKOB HHCTHTyTa. 

CosMeCTHO c 11HCTHTyToM cjluaHKH BbiCO

.KHX auepruA r.nP aaaepwaJOTCH pa6oTbi no noa

roTOBKe CHCTeMbl o6pa60TKH LlaHHbiX C 80.00-

pOllHblX KaMep ua H3biKe <3>0PTPAH ansr 3BM 

CDC- 1604A, coeauueuuolt c MawuuoA • MuucK-22", 

CucTeMa nporpaMM o6pa6oTKH BKnJO'IaeT B ce-

6H a.aanTupoaaHHbie anH HY>Kll OH.HH nporpaMMbi 
UEPHa (TP3ll1, fPAAH.U, cnAAC, CAMKC), 

a TaK>Ke nporpaMMbi, o6ecnequaaJOIUHe cesrab 

3BM CDC-1604A c • MuucK22" u nepeKoaupo

aauue 9KCnepHM9HTanbHOA HH<jJOpMaUHH H3 KOL18 

MaWHHbi • MuucK-22" a <jJopMaT, ueo6xollHMbiP.: 

anH TP3ll1. 

npoBOLlHnHCb TeCTOBbie HCnbiT8HHSI H yny'l

weHHe anropHTMOB CHCT9Mbl nporpaMM o6pa6oT

KH L18HHbiX LlnH nponaHOBbiX UY3bipbKOBbiX KaMep 

0115111 ua 3BM E3CM-4. B reoMeTpH'IecKoA 

nporpaMMe 9TOA CHCTaMbl UpOH3BOllHTCSI Y'I~T 

TOpMO>K9HHSI, MHOfOKp8THOf0 p8CC9SIHHSI, H90Ll

HOp0LlHOCTH M8fHHTHOrO ·fiOnH, a TaK>Ke 38BHCH

MOCTH TpaeKTOpHH OT M8CCbl '18CTHU. 

npOH3BOL1Hfl8Cb UOLlfOTOBK8 CHCT9Mbl npo-

rpaMM o6pa60TKH QaHHbiX Ha $0PTPAHe llnH 

aneKTpoHHO-Bbi'IHcnuTenbHOA MaWHHbi E3CM-6. 

CocTasneHbi H oTna>KeHbi ua E3CM-6 19 npo

rpaMM LlnH o6pa60TKH 9KCnepHM9HTanbHbiX Ll8H

HbiX. 3aKOH'IeHbl KOMUneKTOBaHHe H fiOllfOTOB-



PHc. 64. 3neKTPOHHO-Bbi'IHCnHTenhHBR MBliiHHB 

E3CM-SM, J'CTBHOBneHHBR B 3KcnepHMeHTBnbHOM 

3ane ycKopHTenR l1tiiB3 HB 76 T3B nnR o6cny

JKHBBHHH c/JH3H'l6CKHX OilblTOB OJ1RJ1. 

Ka K TpaHCnHUHH MaTepHanOB 6H6nHOTeKH CTaH

napTHbiX nporpaMM UEPH-<IlOPTPAH. Ha 

CDC- 1604A TpaHcnHpoaaHbi H HCnonbaoaanHCb" 

nnH C'l~Ta 15 nporpaMM, a Ha E3CM-6 -

1 1 nporpaMM. 3aKaH'lHBaiOTCSI pa6oTbi no anan

TaUHH nporpaMM TP3lll H fPAAH.ll nnH B3CM-6. 

CoBMeCTHO c ~H3HKaMH na6opaTOpHH Hnep

Hb!X npo6neM HanHcaHa nporpaMMa nayMepHoro 

rpa~HKa H CTaTHCTH~eCKOH o6pa60TKH 1 HCDOnb

ayeMaSI nnH o6pa6oTKH naHHbiX c 1-MeTpoaoft 

nponaHOBOil: KaMepbi n.Rn. OpoaeneHbl pa60Tbl no 

npHcnoco6neHHIO enHHoft reoMeTpH'lecKoft npo

rpaMMbi "1-6" • JlnH 6onbWHX ny3blpbKOBbiX KaMep 

K o6pa6oTKe ~oTorpa~Hft c 3Toll: KaMepbi. 

8 COTPYAHH'leCTBe c nH~ C03llaHa CHCTe

Ma nporpaMM o6pa6oTKH aKcnepHMeHTanbHoft 

HH~OpMaUHH nH~, paapa6oTaHbl H peanH30Ba

Hbl Ha 3BM THna E3CM -4 MeTOllbi ·~opMbi' 

H nnowanell: nnH onpeneneHHH napaMeTpoa Heii:T

poHHhlX peaoHaHCOB C Y'l~TOM HHTep~epeHUHH 

Me)!(Jly noTeHuHanbHbiM H peaoHaHCHbiM pacce
HHHHMH. 

PaaBHTHe MaTeMaTH'leCKHX MeTonoa npHMeHH
TenbHO K aana'laM HnepHoll: WHaHKH H pHaHKH 
nnaaMbi 

OponomKanHCb pa6oTbi no paaBHTHIO HOBbiX 

MaTeMaTH'leCKHX MeTOllOB H C03llaHHIO anro

pHTMOB peweHHSI aanaq Sill9pHOH ~H3HKH. Oo

nyqeHHbie peaynbTaTbi HMeiOT KaK o6weMaTeMa

THqecKoe, TaK H npHKnanRoe 3Ha'leHHe. 

1. MeT 0 ll bl p e ill e H H S1 Hen H Heft H bl X 

a an a q n y T e M a a e n e H H H n a p a M e T p a. 

CoaMecTHO c HHCTHTyTaMH A H CCCP npoae

neHo HCCnellOBaHHe B03MOJKHOCTH peWeHHH paa

HOCTHbiM MeTOllOM HenHHeli:HOll: rpaHH'lHOil: 3alla

'IH llnH llH~epeHUHanbHOrO ypaBHeHHH1 B KOTO

poft aaeneH nononHHTenbHbift napaMeTp. no

KaaaHo, 'ITO paCCMOTpeHHaH pa3HOCTHaSI CXeMa 

D03BOnHeT pewaTb HCXOllHYIO 'Henpepb!BHYIO" 

aanaqy npH n1060M COOTHOWeHHH Me~y wara

MH n npOCTpaHCTBeHHOil: H BpeMeHHOll: nepeMeH

HbiMo 
BbmonHeHo HccnenoaaHHe aoaMOJKHOCTH 

peweHHH aana'l~ .llHpHxne nnH RenHHeii:Horo an
nHnT qecKoro ypaaHeHHSI nyTeM aaeneHHSI no

nonHif TenbHoro napaMeTpa. OonyqeHHbiil: pe3ynb

TaT· 0 60CHOBbiBaeT TaKOil: MeTOll peweHHSI aana

'IH .llHpHxne. 

MeTon aaeneHHSI nononHHTenbHoro napa

MeTpa 6bin npHMeHeH K peweHHIO o6paTHOil: 3a

~a'IH TeopHH pacceHHHH. OH OKaaancH aecbMa 
~KTHBHbiM H D03BOnHn C 6onbweft TO'lHOCTbiO 

HSXOllHTb HCKOMblft DOT9HUH&n no H3B9CTHOft 

npenenbHOft ~aae pacceHHHH. OpH peweHHH aToll: 

aana'IH 6bin npHM9H9H T8KJK9 M9T0ll perynHpH-

3aUHH no A.H.THxoHoay. B HacToHmee apeMH 
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MeTOll npHMeHSJeTCSJ K paC'Il!Ty BbiBOll8 n y'IK8 

H3 ycxopHTenSJ B 11<1183. · 

2. P a c 'Ill T bi y c x o pH Ten e A. BenHCb p a c'lll

Tbl TpaeKTOpHA 38pR)I(eHHbiX '18CTHU1 BbiBOUllMbiX 

H3 yCKOpHTensr HHCTHTyTa tPH3HKH Bb!COKHX 9Hep

rHA CCCP. CoBMeCTHO c na6opaTopaeA BbiCOKHX 

sHepraA cocTasneHa nporpaMMa H npouas eneH 

p8C'Il!T TpaeKTOpHA npOTOHOB H3 CHHXPOtP830 TpO

H8 nB3 B BbiBOllHOM M8rHHTe-.ne4JneJtTOpe1 none 

~ 

B KOTOpoM aanaHo Ta6nauaMH. B coTpynHH'IeCTBe 

C na6opaTOpHeA RllepHbiX npo6neM H8nHC8Hbl H ' 

ycosepweHCTBOB8Hbl nporpaMMbi1 CBSJ38HHbie C 

H3y'leHHeM llBH)I(eHHSI 38pSI)I(eHHbiX '18CTHU B UeHT

panbHOA o6nacTH CHHXpOUHKnoTpoHa. Paapa6aThl

sanac& Teopaa . ttJaaosoro llBH)I(8HHSJ H BnHSJHHSJ 

npocTpancTsennoro aapana. Hay'lanac& aasaca

MOCTb tPOpMbl ny'IK8 YCKOpReMhlX B CHHXpOilRKno

TpoHe ROHOB OT napaMeTpoB yCJtOpRTenR. 

PHc. 85. 0JIHH H3 38/IOB 3/IeKTpoHHO-Bbl 'lHCIIHTe/IbHblX MSlJJHH nBTA. Ha 38J1HeM II/IaHe - 3BM 

CDC -J804A H B3CM-4. Ha BTOpOM IliiS He - CT.OitKH CBH3H 38M co CKSHHpyroUJHM BBTOMBTOM 

HPD H rpyiiiiOit H3MepHTellbHb1X IIOIIYBBT OMBTOB. CIIpBBB - BBTOMBT HB 3/IeKTpOHHO-IIY'IeBOil Tpy6• 

Ke H CTOIIKB ~BH3H ero C 38M. 

~ 



3. p a C 'I ~ T bl 5I ll e p H bl X p e a K T 0 p 0 Bo p a3-

pa60T8Hbl MaT9M8TH'I9CitH9 MeTOllbi, noaro-

TOBII9Hbl nporpaMMbl H BblfiOnHeHbl paC'I~Tbi1 CBH-

3aHHbl9 C np091tTHpoBaHH9M B na6op.aTOpHH HeAT

pOHHOA <j!HaHKH peaxTopa HBP-2. MeTOllOM Moa

Te-Kapno npOB9ll9H COBM9CTHO C nH<II TpexMep

Hbll MHororpynnoBOI pac'I~T HMnyn&caoro pe

axTopa C fiOllBHlKHb!M OTp8lK8TeneM, C03ll8H8. 

nporpaMMa pac'I~Ta TennoBoro peJKHMa B uHnHHll-
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paqec xoM peaxTope xoaeqaol anHH&I ( ypaBHe

HRe nyaCCOH8) H npOH3B9ll9Hbl COOTB9TCTBYJOlllH9 

. pacq~Tbi aa 3BM. 

4. CTaTHCTH'IecxHe MeTOllbi. Paapa-

6oTaH HOBbii MeTOll MOllenHpOBaHHH cnyqaft

Hb!X senH'IHH H8 3BM. npeanolKeH H o6ocuo

B8H HH$opM8UHOHHbiA TeCT JlnH npoBepKH Heaa

BHCHM OCTH qneuos cnyqaAHb!X nocneaoaaTen&-
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HOCTell. nnsr ESCM-6 COCTaBneHa nporpaM Ma

reHepaTop cnyqallHbiX 'IHcen c paBHOMepHbiM 

pacnpeJleneHHeM H PHil nporpaMM Ha <llOPTPA He 

JJ.nsr npoH3BOnbHbiX pacnpeJJ.eneHHA. Bhmon HeH 

pac'I~T HC~a*eHHR aMnnHTyJlHoro cneKTpa scn eJl

CTBHe HaliO*eHHSI HMnyllbCOBo 

5. p e W e H H e 3 a Jllf 'I cp H 3 H K H a T 0 M H 0 -

ro HJlpa H TeopeTH'Iecxoll cpH3 H KH. 

CosMeCTHO c nT<ll npOJJ.Oli*allaCb pa3pa6o TKa 

KOMnnexca nporpaMM JlliSI paC'I~Ta CBOACTB 

. )lecpopMHposaHHbiX aToMHbiX HJlep. Co3JlasaeM biA 

BapHaHT KOMnnexca COCTOHT H3 nporpaMM JlliSI 

a) paC'I~Ta C06CTBeHHbiX 3Ha'leHHA H BOliHOBbiX 

cpyHKUHA JlliSI ccpepH'IeCKHX HJJ.ep; 6) paC'I~Ta 

C06CTBeHHbiX 3Ha'leHHA H BOliHOBbiX tPYHKU HA 

JlliSI JJ.etlJopMHpOBaHHbiX SIJJ.ep; B) Bbl'IHClleHHSI 

MaTpH'IHbiX aneMeHTOB MY1IbTHn01IbHOrO B3aHMO

)lellCTBHH; r) pac'I~Ta KcinnexTHBHbiX coCTOHHH ll. 

3aKOH'IeHa pa6oTa · no nporpaMMe n.a ) .Ha 

Sl3b!Ke 410PTPAH, n. s) - Ha Sl3biKe Anron. 
flepsaSI 'laCTb KOMnnexca nporpaMM MO* eT 

Hcnonb30BaTbCH Ha ESCM-6 H CDC-1604 A , a 

TpeTbH - Ha CDC-·1604A. 

B. Pacq~Tbi no ¢HaHxe nna3Mbi. P a3-

pa6oTaHHbie B nBT A MaTeMaTH'IeCKHe MeT OJlbl 

peWeHHSI HenHHellHbiX JlHcptlJepeHUHanbHbiX H HH

TerpanbHbiX ypaBHeHHll OKaaanHCb BeCbMa a¢4!eK

THBHbiMH npH peweHHH p831IH'IHbiX 3aJla'l He liH

HellHOll TeOpHH nna3Mbl H nOJlrOTOBKe nporpa MM 

JlliH 'IHCneHHoro peweHHH aaJla'l aToll TeopHH. B 

na6opaTopHH pewancH 6onbwoll Kpyr aaJla'l, Ka

caJOIIIHXCSI aToll npo6neMbi. 

41H3H'IeCKHe HCCneaoBaHHSI 

1. 11ayqeHHe HeynpyrHx pp -coyJla p e

H H A • 3aKOH'IeHO HCC1IeJlOBaHH9 C noMOIIIb iO 

HCKpOBbiX KBMep n01IS!pH3aUHOHHbiX acp¢eKTOB B 

HeynpyrHx p p - coyJlapeHHSIX npH 669 M as. 

BnepBbie Ha6nJOJlancH scp¢exT nonsrpH3aUHH BTO

pH'IHbiX npOTOHOB B 3THX COyJJ.apeHHSIXo 8 TH 

sxcnepHMeHTbi no3B01IH1IH npoaecTH npose pxy 

npeJlCKa3aHHll 0JlH06030HHOlt 06MeHHOA MOJlenH 

OJlHHO'IHOrO o6pa30BaHHSI nHOHOB B HYKliOH- HyK-

noHHbiX coyuapeHHHx. BTopH'IHbie npoTOHbi c 

saeprHeA oxono 380 M ss BbiUenHnHCb c no

MOIIIbJO MarHHTHoro cnexTpoMeTpa. 06pa6oTxa 

pe3y1IbTaTOB H3MepeHHlt npo.BOJlHnacb Ha 38M 

"MHHCK-22" MeTOJlOM M8KCHMyMa npaBJlOnOJl0-

6HHo HaAJleHHoe B aTHx onhlTax 3Ha'leHHe aep

THKanbHoll KOMnOHeHTbl nonsrpH3aUHH 0 ycpe)lHeH

HOe no seeM yrnoBbiM HHTepsanaM, cocTasnHeT 

0,24+0,04. 

2. J1 C C 11 e Jl 0 B a H H Sl H a n y 3 bl p b K 0 B bl X 

KaMe paX. flpH H3y'leHHH ( COBMeCTHO C nBS) 

B3aHMOJJ.ellCTBHA HeATpOHOB CO cpeJlHHM HM

nynbCOM 7-8 fsa/c C SIJJ.paMH yrnepOJla Ha 

55-caHTHMeTpoaoA nponaHosoA xaMepe o6Ha

PY*eHo cHnbHoe aaaHMOJlellcTBHe A - rHnepo

HOB C npOTOHaMH B KOHe'IHOM COCTOSIHHH. Paa

pa6oTaHbl UOCTaTO'IHO HBJle*Hbie MeTOJlbi pa3-

)le1!eHHSI KaHanoa HJlepHbiX peaxuHA npH o6ny

'19HHH nponaHOBOA ny3blpbKOBOA KaMepbl HeAT

poHaMH C :3HeprHelt OT 2 JlO 10 fss. 8TH Me

TOJlbl no3B01IHJOT Tax*e oueHHTb HaH6onee ae

pOHTHbiA HMnynbC H9ATpOH8 0 Bbi3BaBwero )laH

HOe B3aHMOJl9llCTBHe. 

B COTPYJlHH'IeCTBe c na6opaTopHell Bb!CO

KHX aHeprHA 0J1RJ1 H J.iHCTHTyTOM cpH3HKH Bbi

COKHX aHeprHA fllP npOJl01I*a1IaCb pa6oTa no 

HCClle)lOBaHHIO HeynpyrHX B38HMOJlellCTBHA OTpH

UBTellbHbiX llHOHOB C nOOTOHaMH noH 5 fas/ C. 

Bblll01!HeH npoCMOTp 72 TbiC. CHHMKOB C MeTpOBOA 

BOJlOpOJlHOlt KaMepbi nBS. 

CocTaaneH npH y'laCTHH nB3 HOBbiA aapH

aliT nporpaMMbl JlliSI Bbl'IHCneHHSI HeKOTOpbiX KH

HeMaTH'IeCKHX xapaKTepHCTHK 'laCTHU H peaoHaH

COB B peaKUHSIX0 COJlep*aWHX B KOHe'IHOM COCTO

SIHHH oT 2 JlO 5 qacTHU. Co3JlaHa nporpaMMa 

p03blrpb!Wa cny'laltHbiX KOM6HHauHA HeCKOllbKHX 

raMMa-KB8HTOBo 

MeToJl MaKCHMyMa npaBJlonoJlo6Hsr npHMe

HeH JlliSI HaXO*U9HHSI napaMeTpOB 3apH*eHHOll 

'laCTHUbi 0 JlBH*YIIIeAcsr B HeOJlHOpOJlHOM MarHHT

HOM none B Tp9KOBOA KaMepe. PeweHHe 38Jla'IH 

nonyqeao c Y'I~TOM ¢nroxTyauHH TopM03Horo 

H31Iy'I9HHSI0 MHOroxpaTHOrO pacceHHHSI H HOHH-

3aUHOHHbiX noTepb. TeopeTH'IeCKHe pe3ynbTaTbi 

pa6oTbi nposepeHbi Ha TeCTOBbiX Tpexax. 



3. T e 0 peT H 'I e c K H e p a c 'I~ T blo npa y'IAC

THH na6opaTOpHH aaepHbiX npo6neM OIUU1 H 

Paaaesoro HHCTHTyTa AH CCCP nposeaea aaa

DH3 nepa~epH'IecxoA Moaena npouecca o6pa3o

B8HHH OllHOI'O nODOlKHTeDhPOI'O nHOHA B p p - COy

llApeHHH B o6nacTH 9H~prHA 0,5-1 rss. CocTaB

neHbl nporpaMMbi H nposeaeH&I pac'I~T&i nonapH-

3AUHOHHhlX ~eKTOB npH HeynpyrOM HyKnOH-QeAT

pOHHOM pacceHHHRo npoeeaeH (coeMeCTHO C 
n.Rn) ~A30BbiA 8H8DH3 HyKDOH-HyKDOHHOI'O pac

CeHHHH npa saeprasrx, 6nH3KHX x 20 Mss, c npa

MeHeHHeM pa3p860TAHHOI'O B nBT A HOBOI'O Me

TOllS QDH ycTp8HeHHR HeOQH03HA'I~OCTH pe3yDh
T8TOB 8H8DH3Ao 

06pa6oTxa Wan&MoeoB HHWopMaQHH 

Ha H3MepHTen&ao8 H npocMoTposoA anna

paType nBTA B Te'leHHe 1968 I'Ol18 llDH na6opa

TOpHA HHCTHTYTA H3MepeHO CBbiWe 377 ThiCSI'I 

CDellOB 'IACTHU H npOCMOTpeHO 330 TbiCH'I CHHM

KOB · C BOllOPOllHbiX 1 . nponAHOBhiX1 HCKpOBbiX R 

ap. xaMep. 

Pa6oTa snexTpOHHbiX Bb"HCDHTen&HbJX MAWHH 

B 1968 I'OllY HA MAWHHe B3CM-4 na6o
pATOpHH Bhl'IHCDHTeDbHOA TeXHHKH H ABTO

M8TH3AUHH BblllAHO 6428 'IACOB none3HOI'O MA

WRHHOI'O epeMeHH, HA B3CM-4 na6opaTopHH 

HeATpOHHOA ~H3HKH - 3344 'IACA (c 12 Mas), 

B3CM-4 na6opaTOpHH BbiCO~HX 9HepruA -

1468 'IACOB, B3CM-6 - 1667 'IACOB, CDC-1604A-

1317 qacos, Ha 'Maacx-22' - 4481 'lac, M-20-

3612 'lA COB ( llO 1 ABI'YCTA) 1 'MHHCK-2' -

1238 qacos (ao 27 ~espana). 
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CnylK6a MaTeMATH'Iecxoa uaWopMauHH H aoxy
MeHTAUHH 

CnylK6a MaTeMATH'IecxoA HH~opMAUHH B Te

'leHHe BCero I'OllA o6ecne'IHBADA MATeMATHKOB 

· H ~H3lfXOB OH.RH aoxyMeHTAuHeA no sxcnnya

TAUHH Bbi'IHCDHTeDbHbiX MAWRH H OnHCAHHeM 

MATeMATH'IeCKOI'O o6ecne'leHHH 38Mo 

CnylK6oa noaroToeneHbi MaTepaanbi no 

onacaHH!IM MaTeMaTH'Iecxoro o6ecne'leHHR 3BM, 

MeTOllAM Bbi'IHCDHTeDbHOI MATeMeTHXH, BHOBb 

seeaeHHbiM B pa6oTy nporpaMMAM, no caenaa

HbiM H3MeHeHHSIM H yCOBepweHCTBOBAHHSIM B .. 
38M HX ycTpOACTBAXo 

B &myweH&I onHcaHHR cacTeM anb<jla-TpaacnH

Topa, AnhrH SPa H TpaHcnsrTopa 'Curaan' ansr 
B3CM-4. noaroTOBDeHa MaTeMATH'IeCKAH llOKy

MeHTAUHH llD!I CDC-1604A, BbmymeHbi Ta6DHUhl 

KOllOB B3CM-6. 

0 6ecne'IHB8DHCb He06XOQHMbiM X MfiTepH8D8-

MH Ma TeMATH'Iecxoro xapaxTepa (nep~oxapThl, 

nep~oDeHTblo onHCAHHR, HHCTpyXUHH) CTpAHhl

Y'IBCTHHUbl OYIHH. B KH.UP 6&mH nocnaHhl HOBbie 

MATepHADbl no o6ecne'leHHIO MAWHHbl 'MHHCK' 

H MATepHA.!Jbl no o6pa60TKe 9KCnepHMeHTADbHbiX 

llAHHbiX Ha HeA. B .UPB 6&IDH oTnpaBDeH&I MaTe
·pHADhl C OfiHC8HHeM MOllepHH3HpOB8HHOA CHCTeMbl 

:MHC- 1, onHCAHHH II>OPTPAHa. CnylK6a nBTA 

aena o 6MeH MATeMATH'IeCKOA HH~OpMAUHeA C 

Y'lpe )I(AeHHSIMH CoeeTCKOI'O Coi03Ao nonb30BA

DHCb ee HH~OpMAUHOHHbiMH MaTepH8DAMH H llPY

I'He CTpAHbi-Y'IACTHHUbl QJ1ffJ1, 

P acwHpHnac& 6R6nHoTexa onHCAHHA npo

rpaMM llDH 9DeKTpOHHO-Bbi'IHCDHTeDbHblX M8WHH 

nBT A, C03l18H8 6H6DHOTexa nporpaMM HA nep

~opa..Topax. 



H~H£H~ ~O~OShH~adoa~ 

KHdo~edogeu 

ZL 
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CaoBc Taa CHMMeTpuu aneMeHTapHhiX qacTHg 

B 1968 rony y'lllHhiMH nT<J> uccnenoaa

nacb npo6neMa fiOCTp09HHH DOKaDbHhlX TOKOB 

COCTa BHbiX 'laCTHU H CBH3aHHbiX COCTOHHHA B 

paMxa x KBaHToaoA: TeopHH nonH. Sbino noxa3aHo, 

'ITO anre6pa noneA: npHBOJlHT K H9KOMfiaKTHOA 

rpynne CHMMeTpHH SU ( 2) x SU( 3) x T 24 , H3 KoTo

poA: c nenyJOT peaynbTaThi, nonyqaeMbie TaK>Ke 

Ha OCHOBe CB9pXCXOJlHWHXCH JlHCnepCHOHHbiX 

npaaun cyMM. Ha ocHoBe xaaaunoTeauuanbHoro 

ypaBH8 HHSI B paMKBX MOJl8DH KBBpKOB 6b!D OfiHCBH 

cnexT p MeaoHHhiX peaoHaHcoe. B Monenn ane

MeHTa pHbiX 'IBCTHU, COCTOSIIUHX H3 KB83HHe3aBH

CHMbi X KBapKOB, JlDH peHopM-KOHCTaHT 15biDH 

eocnp ouaeeneHhi peaynbTaThi, nonyqeHHbie 

npyrHMH MeTonaMH. PaccMoTpeHa TaK>Ke Monenb 

C KBa pKaMH H9p8BH06 MaCChi Ha OCHOBe ypaB

H9HHH Tuna ypaeHeHHSI SeTe-ConnHTepa. 

CywecTByiOIUHe axcnepuMeHTanhHbie naHHbie 

He fi0 3BODHJOT OJ1H03Ha'IHO yTB9p>KJ18Tb, 'ITO 

X 
0 

(960) - Meaoa ecTb nceenocxan!!pHaSI qac

THua. B CBH3H c aTHM npenno>KeH MeTon onao-

3H8'1Horo onpeneneHHH CfiHH8 H 'lllTHOCTH 3TOA: 

'IBCTHUbl ( HB OCHOBBHHH Cp8BH9HHSI WHpHHbl pacna

)18 Xo-+2yc WHpHHOB B ::$lleKT9 npHM8KOBa). 

HaMe'leHa nporpaMMa axcnepHMeHTanbHbiX 

pa6oT no p8JlH8UHOHHbiM p8Cfi8Jl8M M930HOB 

( B 'IB CTHOCTH X0 ... 2 y ) • HccnenoeaHhi nen

TOHHbie p8Cfi8Jlbl B9KTOpHbiX M930HOB ( p ,cu , cp) • 

CTpyK Typa TeopHH nonH 

nocTpoeaa H9DOK8DbH8H yHHTBpHaH TeopHH 

~B8~TOBaHHOrO CK8DHpHoro fiODH 15e3 YDbTpa-

4Juone T QBblX pBCXOJlHMOCTelt. 3Ta pa6oTa OTM9'19-

Ha KB K B9CbM8 HHTepeCHBH H8 8eHCK06 KOH4Je

peHUH Ho npeJlDO>K9H8 yHHT8pH8SI npouenypa fiOCT

poeHH SI 4JyHKUHA rpuaa B noxanbHhlX H aenoxan&
HbiX T eopHSIX C HenepeHopMHpyeMbiM B38HMO)leit

CTBH9Mo PaaBHT MeToJl nocTpoeHHH 'noqTH no
xanbHoB' MaTpHUhi pacceHHHH. B pHne pal5oT 

p8CC M OTpeHa MOJl9Db H9DHH9AHolt KB8HTOBOA: Te

opHH DODSI H C03Jl8H8 KB8HTOB8SI TeopHSI CX8DSip

HOro n onH B npocTpaHCTBe ne CHTTepa. 
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B HenepeHopMHpyeMbiX TeopHSIX nonH, o6na
.naiOlllHX '18CTH'IHOA CHMMeTpHeA, npe.nno>KeH o6-

lllHA M9TO.ll Bbi'IHCneHHSJ BbiCWHX npu6nH}I(9HHA. 

:3TOT M9TO.ll npHM9HSinCSI K npoCTeftlliHM MOJ19nSrM 

H K Bbl'IHCneHHIO nonpaBOK K 8MnnHTY.ll8M H9KO

TOpblX Ha6niO.naeM&IX npoueccos su.na 71 ° ... 2 y , 
w ... p rr u T,n, 

ITpu uccne.noBaHHH o6mux csoAcTB ~opM~ax

Topa rr -M930HOB1 BbiT9K810lllHX H3 8H8nHTH'I

HOCTH,nony'I9Hbl cnenCTBHSI, KOT0pb19 MoryT 6biTb 

npoBepeHbl B OnbJTe CO BCTp9'1HbiMH ny'IKSMH 

H B onbiTe no nHOH-sneKTpOHHOMy p8CC9SIHHIO 

Ha ycxopHTene H<I>B:3. Ha ocHoae aHanHTH'IHOCTH 

H yHHTapHOCTH aMnnHTYilbl paCC9SIHHSI nOK838H01 

'ITO npH 6onblliHX 9HeprHSIX 8MnnHTYI18 He MO >KeT 

y6biBaTb 6biCTpee, 'leM a TeopHH non10cos Pen >Ke, 
Ha ocHoae aHanHTH'IHOCTH aMnnHTYil nnSI He

ynpyrHx npoueccos auna 2 ... n nony'leHbi ou eH

xa sepxHeA rpaHHUbi nu~~epeHuuanbHoro ce'le

HHSI pacceSIHHSI non HyneBbiM yrnoM u oueHxa 

HH>KHeft rpaHHUbl llnSI lliHpHHbl llH~paKUHOHHOrO 

nuxa. B pa6oTax, BbmonHeHHbiX cosMeCTHO c 

H<I>B:3, 6bmo npenno>KeHo onpeaeneHHe paauy ca 

B38HMOl19ftCTBHSI aapOHOB H noKa3aHo, 'ITO paau

yc 3aBHCHT OT 6nH>Kaftmeft OC069HHOCTH B COS 8-
-nnocxocTH. OueHeHo noseaeHHe ce'leHHA pacc e

SIHHSI Bnepea H H838l1e HaAaeHa HH>KHSISI rpaHHU8 

y6bJB8HHSI cllopMcllaKTOpa npH - t -. oo H HH>KHSISI 

rpaHHI18 y6bJBaHHSI l1H4141epeHUH8nbHblX C9'19HHft 

ynpyrux npoueccoa a o6nacTH 6onbmux yrn os, 

Merogw cunbHbJX §38HMogeRcTBHA 

Ha ocHoae xsaaunoTenuuanbaoro ypa s

aeHHsr uccneaoaanoc& noseaeaue ynpyroro pac

ceSIHHSI Ha Manbie u 6on&mue yrnbi npu swc o

KHX SHeprHSIX, Bbmo noxaaaao, 'ITO 

a) rnaaxuA KBaaunoTeHUHan rayccoacxoro 

THna XOpOlliO onHCbiBaeT HblH9lliHIOIO CHTY811HIO B 

SKCnepHM9HT8nbHOft ~H3HK90 
6) npeacTaBneHHe rnay6epa .llnSI 8MfinH

TYllbl pacceSIHHSI cneayeT H3 KB83HnOT9HUHanb 

HOrO ypaBH9HHSI npu BbiCOKHX SHeprHSIX1 ecn H 

noTeHuuan srsnSieTcsr rnaaxuM; 

r) xaaauxnaccli'lecxoe npu6nu>KeHue ~erc-

THBHO .ansr onucaHusr ynpyrux npoueccos npu 

BbiCOKHX 9HeprHSIX, 

HccneaoaaHue noxaaano, 'ITO xaaaunoTeH

uuan&Hoe ypaBH9HH9 B KBaHTOBOft T90pHH no

nsr MO>K9T 6biTb o6o6meHO penSITHBHCTCKH-KO

B8pHaHTHbiM o6paaoM ansr asyx u .ansr N 'lac

Tuu, rJony'leHbl HOBbie peaynbT8Tbl no penaTHBH

CTCKHM KBa3HnOT9HUH8nbHbiM ypaBH9HHSIM ansr 
llBYX 'laCTHU H HOBblft BHll pellleHHSI ypaBHeHHft 

THna ypaBH9HHft 1.fy-noy, KOTOpblft HM99T peao

HaHCHbiA xapaxTep, Ha OCHOBe llHCnepCHOHHbiX 

npasun cyMM BbJBeaeH pHa MaccoBbJX ~opMyn 

H aaH BbiBOll COOTHOlli9HHA Ka6u66o-PaLp~KaTH 

H A.anepa-Baftc6eprepa Ha ocHoBe o6o6meHHblX 

nucnepcuoHHbiX npaaun cyMM, 

CoaMeCTHo c 6onrapcxuMu TeopeTuKaMH 

y'I~HbiMH nT<Z> uccneaoaaH MeTo.a nocTpoeHHSI 

aMnnHTYl1bi ynpyroro pacceSIHHSI, yaoaneTBOpSI

IOlllHA TO'IHbiM ycnoBHSIM KpOCCHHr-CHMM9TpHH1 

SHanHTH'IHOCTH H llBYX'IaCTH'IHOR YHHT8pHOCTH 

s6nuau nopora. ITposeaeHo nonHoe uccneaoaaHue 

HH3KOSHepreTH'IeCKOro ynpyroro B3aHMOl19ftCTBHSI 

K- u rr -MeaoHoB, Peayn&TaTbl cornacyiOT-

CSI C 9KCnepHM9HTan&HbiMH l18HHblMH no rr-K -pac

CeSIHHIOo B paMxax runoTe3bJ aexTopaoA ao
MHH8HTHOCTH sneKTpOM8rHHTHbiX B38HMO.Qeft

CTBHft BbiBelleHbl COOTHOllleHHSI Me}l(.[ly C9'19HH

SIMH BbiCOK09HepreTH'I9CKOrO ~OTOpO>Kl19HHSI p-,w

H f/> - M930HOB H8 HyKnOHax H npaBHna CyMM1 

CBSI3biB810lllHe nonHbie Ce'leHHSI ~OTOH-HyKnOH

HOrO H M930H-HyKnOHHoro B3aHMOl19ACTBHft, 

• PaccMoTpeHo pacceHHHe nHOHOB Ha nonHpH-

3 OBSHHblX sneKTpOHaX H nOK83aHO, 'ITO nonSipH-

38UHSI onpeaenHeTCSI ~opM~axTopoM nHoHa. ITpea

no}l(eHa HOB8SI noCT8HOBK8 OnbJTOB no onpeae

neHHIO napaMeTpoB nosopoTa cnuHa B nuoa

HyKnOHHbiX CTOnKHOBeHHSIX H8 nonHpH30B8HHOA 

MHlli9HHo rJony'leHbl ~OpMynbi1 aeMOHCTpHpyiOlllH9 

noSIBneHue oco6eHnocTe·A Tuna Pea}l(e B penH

THBHCTCKHX paano}l(eHHSIXo BbiSICH9Hbl ycnoBHSI 

noSIBneHHSI noniOCOB H HX xapaKTep, 

CPT - TeopeMa. cna6we saauMo.aeftcTBHSI 

PaccMoTpeHbi onbiTbi no npoaepxe T I' CPT 
B p p-H p N - pacceSIHHH, a Tax>Ke ~eHoMeHo-



norH'IeCKHe aorrpochi aapyweHHH CP B pacnanax 

K0 -Me3oHoB. YKaaaHo aa >KenaTenbHOCTb rrpo

aeneHHH OIIhiTOB rro H3y'leHHIO pacrrana K 0 
-Me

aoaoa c TO'IKH apeHHSI CP - rrpo6neMblo npu pac

CMOTpeHHH BnHSIHHSI H3ny'leHHSI MS!rKHX ~OTOHOB 

H8 paCII8Jlbl K 0 - Me30HOB HaitneH llpHMep, KOrJla 

H3ny'leHHe HMHTHpyeT HapyweHHe CP B neiiTOH-

HhiX pacrranax. C~opMynupoaaHbi rrpaauna cyMM . 

JlnH Ce'leHHit B38HMOJleitCTBHSI HeitTpHHO H 8HTH

aeATpHHO C HyKnOHOMo 

nna cna6oaneKTpOM8rHHTHhlX B38HMOJleA

CTBHA IIOCTpOeH HOBbiA Kn8CC MOJleneA H8py

W9HHSI CP -uaaapuaHTHocTu u npoaeneHo ne

TanbHoe OOCY>Kll9HH9 HX ::IKCnepHM9HT8nbHOrO 

o6aapy>KeHua. 

BaaHMoneBcTBHSI c anpaMH IIQH Bh!COKHX aaepruax 

CoanaHhi ~KTHBHhie rrporpaMMhi pac'I~Toa 

H8 aneKTpOHHO-Bbi'IHCnHTenbHh!X M8WHH8X BHyT

pHHJlepHblX K8CK8JlOB 0 llpOU9CCOB HcnapeHHSI H 

neneHHSI Bb!COKOB036y>KJleHHb!X 8TOMHbiX !illl9Po 

Aaanua sKcrrepuMeHTan&Hhix naHHhiX, Bbmonaeu

Hh!A C IIOMOIIlbiO ::ITHX nporp8MM 0 IIOK838n, 'ITO 

o6menpHHSITb!B MeX8HH3M K8CK8llHb!X B38HMOn.eA

CTBHB '18CTHU C HJlp8MH CyUleCTBeHHO H3M9HHeT

C!il B oonaCTH aHeprHA 4-6 raa H 20-40 raa. 

HaMeHeHHe MexaHH3M8 npH 20-40 raa o6ycnoane

HO oon&WHM BKnanOM MHOrO'I8CTH'IHb!X B38HMO

Jl9ACTBHB aneMeHT8pHbiX '18CTHU 0 Korna C Oil

HUM HyKnOHOM BHyTpH !i1Jlp8 B38HMOJleACTBYIOT 

cpaay 2,3 unu 6on&wee 'IHcno 'ISCTHU. BbJwe 

yCKOpHTenbHblX 9HeprHA BKnan T8KHX B38HMO

)leACTBHB COCT8BnHeT HeCKOnbKO necSITKOB rrpo

ueHTOBo 

TeopuH KBA3i!!i8CTH'IHh!X H dJOHOHHhiX aoa6Y>KneuuA 

cno>Kuwx Hnep u aneDHhiX peaKuuA c noTeauuanoM 

C pa3Mb!TbiM KpaeM 

CoBMeCTHO c nBT A nponon>Kanacb paapa6oT

K8 M9TOJl8 p8C'I~TOB H COCT8Bn9HH9 KOMIIneKC8 

rrporpaMM JlnSI aneKTpOHHO-Bbl'IHCnHTen&HOA M8-

WHHblo nony'leHbl ::IHeprHH H BOnHOBbie ~YHKUHH 

.ilnH anep B oonacTH 150 <A < 190 u rrepBbiA 

rpy6biA aapuaHT nns HJlep B oonacTH A > 228. 
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CTpyK TYj?a ned> opMupoaaHHhiX Hnep 

npoBeJl9Hbl p8C'I~Tbl OJlHO~OHOHHbiX COC

TOSIH 8 ( KB8llpyrron&Hble H QKTynonbHbl9 BH6pa

UHH) a o6nacTH Hnep penKoaeMenbHhiX aneMeH

TOB H HCCneJlOB8Hbl ~~eKTbl aHrapMOHH'IHOCTH 

OllHO~OHOHHhlX COCTO!iiHHBo npoaon>KBnOCb H3Y

'19HHe J:!8Cll8JlHh!X CBOI!:CTB MOHOllOnbHblX B03-

0Y>Kll9 HHA a ne~opMHpoaaHHhiX HJlpax. Hccneno

BSHhi ~eKTbl CIIHHOBOI!: rronHpH38UHH B He'I~T

HhlX ne~pMHpOB8HHblX S!Jlp8X H H8'18TO H3Y'I9HHe 

CBOACTB BbiCOKOB036y>KJleHHblX COCTOSIHHA. 

nony'leHHble BOnHOBble 4JYHKUHH IIOTeHUHana 

CaKc o Ha-Bynca npHMeHeHbi K uccnenosaHHJO 

6eTa- pacnana, :raMMa-nepexonoa, MarHHTHhiX 

MOM9H TOB0 B38HMOJleACTBHSI 0JlHO'I8CTH'IHOrO H 

Bp8Ul8 Ten&HOrO JlBH.>K9HHA B H9'1~THbiX S1Jlp8Xo 

npenn o>KeH HOBbiA M9T0Jl JlH8rOH8nH38UHH IIO

TeHUH na THII8 CaKCOHa-Bynca C IIOMOIIlbiO aneKT

pORHO - Bbi'IHCnHTen&HOA M8WHHblo nponon>KanHCb 

TeopeTH'IeCKHe uccnenoaaHHH npo6neM MHorux 

Ten. n peJlnO>K9H B8pH8UHOHHhll!: CIIOCOO Bbl'IHC

neHHSI M8TpH'1HblX aneMeHTOB ~eKTHBHOrO 838-

HMOJlC ACTBHSI H8 OCHOBe Jl8HHblX 00 OCHOBHhiX 

CBOBC T B8X !1Jl9po npoB9Jl9H 8H8nH3 ~eKTHBHblX 

c11n B MeTone cnyqaAaoA ~aahi. 

Pasuo~ecHwe AedJOQM8UHH 

n pu uccnenoaaauu paaaoaecHhiX ne~opMa

uuB OCHOBHhiX H B036y>KJl9HHbiX COCTOSIHHB SIJlep 

B o6n CTH 50 < Z 0 N < 82 IIOK838H00 'ITO ::ITH 

Slllp8 6n8Jl810T cneJlyiOUIHMH CB08CTBAMH! a) SIB

nHIOTC SI MHrKHMH IIO y - necfJopM8UHSIM0 6) 9Hep

rHH M HHHMYMOB JlnSI y "" . 0 llpH {3> 0 onH3KH 

K auep rHHM rrpu f3 < 0. PHil Hnep aToB o6na

CTH _M o>KeT uMeT& ~opMy cnniOcHyToro annun

couna apaUleHHSI 0 B03MO>KHO cymeCTBOB8HHe H30-

M9pOB ~OpMblo 3TH BhiBOJlhl cnenyeT 1IpOB9pHTb 

·Ha onhiTe. HccnenoaaHhi cTa6un.:.aocT& Hllep no 

OTHOll19HHIO K raMM8-Jl9~0pM8UHH0 p8BHOB9CHbi9 

Jl9~0pM8UHH KB83H'I8CTH'IHhiX COCTOSIHHA B oo

naCTSIX 150 < A < 100 u A > 228, a TBK>Ke 

noaen eaue nonuoA aaepruu npu 6on&wux ae
cj>opMa UHHX H B CB9pXTSI>K8nbiX S1Jlp8Xo npoao

JlHTCSI uay'leHHe reKcaneKanon&aoA ne~opMaauu. 
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Hnepubre peaxuuu 

PaaBHT yao6HbiA MeTOil paccMoTpeuusr yn

pyrux H ueynpyrux npoaeccos paccesruusr sneKT

pouos ua Hllpax. Auanua sxcnepuMeuTan&Hb!X 

ll8HHb!X US OCHOBe STOrO M8TOil8 ll88T HOBbie 

CB81l8HHSI 0 CTpyKType SI1I8Pe npoapn*an OCb 

H3Y'I8HH8 peaKUHA Cpb!B8 H8 ne4lopMHp088HHb!X 

Hllp8X1 p83BHT QH!jlpaKUHOHHbiA fi01IX01I H fiOK8-

38H MuorocTyneu'laTbiA xapaxTep Taxoro npo

uecca.CocTaensreTCH nporpaMMa Bbi'IHcneuutr 

ce'leHHA OllHOHyKnOHHb!X ·nepell8'1 H8 Jl8!j!OpMHpO

B8HHbiX Hllp8Xe 

· nposeaeuo uccneaosauue peaxauu asyxuyx

noHHbiX nepeaa'l ua nerKHX srapax H paccMoTpeua 

TO'IHO pewaeMaH Monen& peaouaucuoro pacce

HHHH. Paapa60T8Hbl MeTOilbl OfiHC8HHH MHOr OK8-

uanbHb!X peaxuuA B paMKax o6o6weuuoA Teopuu 

HnepHbiX peaxuuA. KouxpeTuo peweu pH1I aa

ll&'l1 CBH38HHbiX C pacceHUHeM '18CTHU H8 Mano
HyKnOHHb!X CHCTeM&Xe 

~nacTepuaH cTpyxTypa Hnep 

8 -
Hccneaosaua cTpyKTypa Li H He no aau-

HbiM H3 paanH'IHbiX SIQepHb!X peaKUHA npH Bb!

COKHX SHeprHSIXe npoB81l8HO COBMeCTHO C y 'IA

Hb!MH ua Pocceuaopclla ( fllP) uccneaoea uue 

"' 

CTpyKTYPl>i Slll8p 1 p - o6onO'IKHe npollon*anHCb 
pa60Tb! DO p83BHTH~ M830HHOA TeopHH Hnep
Hb!X cun. 

TeopHH TBepnoro Tena H cTaTHCTH,ecKaH WuauKa 

PaccMoTpeuo BnHHHHe aurapMouuaMa ua 

!j!H3H'I8CKH8 CBOACTB8 KpHCTannOB 1 H nony'I8Hbl 

ycnOBHH yCTOft'IHBOCTH aurapMOHH'I8CKHX KpH

CTannOBe .llnH nH«<I npoBeneH pac'IAT '18CTOT 

noxanbHb!X KOne6auuA npHM8CHb!X 8TOMOB 8 

peweTxe Menu. Onpeneneu cnexTp sneMeHTap

HbiX eoa6y*OeuuA H cpeauuA nononHHTen&Hb!A 

MOM8HT cerueT03neKTpHK8 C BOAOPOAHOA CBR3b~. 

PaaBHTbiA MeTon npuMeueu K uccneaoeauu~ 

CBOACTB OAHOOCHb!X !jleppOMarueTHKOBe Paapa6o

T8H HOBbiA nonxo.a K uay'leuu~ cnuu-!jlouou

uoro 838HMOQeACTBHH 8 !jleppoMarueTHK8X H 

paccMoTpeuo BnHHHHe cnuu-!jlououuoro saauMo

.aeAcTBHH H8 Bp8MR *H3HH MarHHTHbiX B036Y*

.118HHA. PaccMoTpeubl csoAcTBS c8epxnposo.auu

KOB BTOporo pOll& B CHnbHb!X MarHHTHb!X nonHX. 

Hay'leHbl uexoTopbre xapaxTepHCTHKH nepexoaa 

nopsr.aox-6ecnopH.IlOK B Tsep.aoM opToBo.aopo.ae .• 

nony'I8H pSI.Il SKCTpanonHUHOHHb!X !jlopMyn .QnSI 
H8M8rHH'I8HHOCTH !jleppoMarueTHKOBe 
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Jla6opaTOpJUI 

BhiCOKHX 3HeprHJt 

PHc. 66. 2-MeTposaR 

IIY3b!pbKOBSR IIpOIISHO

BSR KSMepa MOHTHpy

eTCR Ha nyqKe yCKOpH

TenR 11ti>B3 Ha 76rss. 



l:fCKpOable K8Mepbl H 3DeKTpOHHK8 

B na6opaTopHH npoaon*anoc& pa3aHTHe 

MeToaHKH 6ec<jlHnbMOBhiX HcxpoBbiX xaMep. Pa3-

pa6oTaH HOBbiA MeTOa C'beMa HH<jlOpM81lHH C HC

KpOabiX K8Mep1 a KOTOpOM HCfi0Db3yeTCH CT8-

TH'IeCKOe 38fiOMHH8101!lee ycTpOACTBO H8 MarHH
TOCTpHKilHOHHbiX DHHHHXo 

ny3biQPKOBbl9 KSMepbl 

I. LleyxMeTpoeaH nponaHoBaH xaMepa 

nepeBe3eH8 B l:fciiB3, rae MOHTHpyeTCH Ha IIY'IKe 

11- -Me30HOB C aHeprHeA 40 faa. 

~ LlayxMeTpoaas *Haxoeoaopoanaa 

n y 3 hip b x o B a H x aM epa. 3aaepweuo H3ro

TosnenHe ra6apHTHhiX y3nos. Ha'laTbi xoMnnex

CHhie HCIIbiTaHHH KaMepbi IlpH a30THOA TeMne

paType. Ha pHc. 67 noxa3aH ee o6wHA sua. 

MuweHH 

I. CTpyAHaH ra3oBaH aoaopoanaa 
M H w e H b ans uccneaoeaHHH ynpyroro p p -pac

ceHHHH Ha YCKOpHTene 76 faa CMOHTHpOBaHa 

B 11ciiB3, npOH3BeaeHa ee uanaaKa. CocTosnca 

ycneWHhiA nycK ycTaHOBKH COBMeCTHQ C YCKOpH

TeneM H eceA axcnepHMeHTan&HoA annapaTypoA. 

Ha pHCo 69 IIOKa3aH 06WHA aHa CTpyAuoA ra-
30BOA aoaopoaHOA MHUJeHHo 

2. 3 - M e T p 0 B a H * H a K 0 B 0 a 0 po a H a Sl M H -

me H b ans axcnepHMeHTOB no pereuepallHH 
K0

1 -Me3oHoB ua ycKopHTene B 11<2lB3 cnpoex
THpoeaHa H H3rOTOBDHeTCH KpHoreHHhlM OTae-

DOM na6opaTOpHHo 

Pa6ota cuuxpo¢aaoTpoua 

Pa6oTa ycxopHTens no nnaHy - 4889 qacos. 

78,5% aToro epeMeHH cocTaaHna pa6oTa ana 
<jlH3HqecKHX 3KCnepHMeHTOa CO cpeaHeA HHTeH
CHBHOCTbiO 5,5.I010 IlpOTOHOa 38 llHKDo 

B nyqxe 71- -Me30HOB c HMnynbCOM 5 rae/ c 

6hinH npoaeaeHbi axcno3HilHH ny3hip&xoahiX xa

Mep 
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PHCo 8 7. 0f51IIHJI BHJ:t 2-MeTpOBOJI BOJ:tOpOJ:tHOJI 

KBM9,Pb1 nepeJ:t B30THbiMII HCDblTBHHRMHo 

a) O.llHOMeTpOBOA )I(HLlKOBOLlOpO.IlHOA ( 220 Tb!Co 

<jloTorpa<jlHA); 

6) oaHOMeTpOBOA nponaHoaoA (OKODO 

26,7 ThiCo !JloTorpa!fJHA). 
B nyqxe K + -Me3oHoa c HMnyn&coM 

0,6 fae /c IIODy'leHO OKODO 104 T~!Co <jloTorpa<jlHA 
.Ha 55-c aHTHMeTpOBOA KCeHOHOBOA KaMepe. 
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HoBbie KAHanbi nyqKos BTopH'IHb!X 'IBCT HU 

1. Bseaeu B .Q.eAcTBHe ny"'oK oTpHUBT~n&

HbiX "18CTHU c HMnyn&coM oKono 400 Mas/ c. 

2o no.ttrOTOBneH K aKcnnyaT8UHH fiY'IOK 

OTpHU8Ten&Hb!X '18CTHU C HMnyn&COM 4 f as/ C 

H HHTeHCHBHOCThJQ 12,6 Tb!Co '18CTHU H8 1010 

ycKopeHHb!X npOTOHOBo 

3. no.ttrOTOBneH K aKcnnyaT8UHH n y'IOK 

OTpHUaTen&Hb!X "'aCTHU C HMnynbCaMH B p a ftoHe 

OT 3 .QO 7 fas/c, p8CXO.QHMOCTh19 0,5 Mpa .tt. H 

HHTeHCHBHOCThJO OKOnO 3 Tb!Co 'laCTHil Ha 1010 

ycKopeHHb!X npOTOHOBo 

YcosepweHCTBOBBHHe CHHXpoffiaaoTpoua 

1. B bi c T p bi A B biB o .t1 n y 'I K a n poT o H o s. 

npo.QOmKanHCh pa60Tbl no ycosepweHCTBOBa HHIO 

paanH"'HbiX yanos 6biCTporo BbiBOLia npoTOHHoro 

ny'lltao S#eKTHBHOCTh Bb!BO.Qa fiO.QHHTa .QO 80%. 

flpoBe.QeHbl HCCne.ttOB8Ten&CKHe KOHCTpyKTOp

CKHe pa60Tb! 0 KOTOpb!e n03BOnHnH H3rOTOBHTh 

H8.Qe)f{}IO pa60T819IUYIO o6MOTKY B036y>K.lleHHSI 

OTKnOHHJOIUero MarHHTa. HaroTosneHbi LIBa no

sopoTHbiX MarHHTa .ttnH KaHana TpaHCnOpTHpOBKH 

ny"'K8 (pHc. 70). nnsr KOHTponsr HHTeHCHBHOCTH 

BbiBe.QeHHOrO ny"'K8 3apSI)KeHHb!X 'laCTHil OCBOeH 

HOBb!A MeTO.Q 0 OCHOBaHHb!A Ha :3iM>eKTe BTOpH"'

HOA aMHCCHH MeTannH"'eCKOft nnaCTHHKH0 noMe

IUeHHOA B ny"'OKo 

2. Pa6oTbi no ysenH"'eHHIO HHTeHCHB

H 0 C T H n y 'I K a CHHXpo4JaaoTpOHa BenHCb B OC

HOBHOM no .llBYM HanpasneHHHM: 

a) ycosepweHCTBOBaHHe pa60T8IOIUero HH

)KeKTOpaj 

6) coaLiaHHe uosoro nHHeAuoro ycKopHTensr 

Ha 20 Mas c )KeCTKOA ¢oKycHpOBKoA, ansr KO

Toporo HaroTosneua ycKopHJOIUe-4JoKycHpy19IUaH 

CHCTeMa (pHC. 71). 

PHC. 88. CTjx>HTenhCTBO HOBOro KOpnyca 11R H HCnbJTBHHH ny3bipbKOBbiX KBMep H /1pyrHX KpHoreH

Hb/X pa6oT. 

, 



PRe. 89. 06mRR BRJl yeTSHOBKR erpyRHOR ra30BOR 

BOJlOpOJlHOII MRW6HR JlflR HeeneJtOBBHHR ynpyroro 

p p -paeceRHHR Ha Manble yrnbl. 

PHe. 71. CTpOR111HRCR nHHeiiHbiii yeKopHTem. 

20 M sa - HH)KeKTop CHHxpofjlaaoTpoHa. 
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~ 
P Re. 70. UoaopoTHblR MBrHRT nnR KaHana TpaHenopTH-

p o BKH BblBeJteHROrO ny~Ka npOTOHOB H3 eHHXp0¢B30TpoHa. 
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Jla6opaTOpHH 
H.o;epahlx npo6JieM 

PHc. 72. nonHpH30~8HH8H sonoponHBH MHWBHb. B KPHCTBnne 118HT8H-M8rHHBBOro HHT

p8T8 nocTHrHyTa 11011HpH38UHH 11pOTOHOB OKOI10 70%. B MHWBHH OCYWBCTBI1HBTCH 6biCT

pbiR pesepc H811p8BI18HHH 11011HpH3 8UHH1 H3MepeHHe 11011HpH38UHH BeneTCH CI18UH811bHO 

pa3p860T8HHbiM HOBbiM ycTpORCTBOMo H a CHHMKe: O.H.ll/aseneB H n.B.flaprjleHODo 



Pa3BHTHe HOBbiX MeToLioB HccneLioBaHHSI, i!neKT

poHHKa, 8BTQM8TH38UHSI 

1, Oony'leHHe CBepXHH3KHX TeMnepa

T y p nyTeM uerrpepbiBHoro pacTBopeHHSI re

aHSI-3 B renHH-4. EnaronapB yayqweHH~ xa-

p8KTepHCTHK OpHrHH80bHOrO Terrnoo6MeH-

HHKa, B HMe~IUeACSI XOOOLIHrrbHOA YCT8HOBKe 

LIOCTHrHyTa CT8UHOH8pH8SI TeMIIepaTypa OKOrrO 

0,008°K IIpH CKOpOCTH paCTBOpeHHSI reaHSI-3, 

pasaoA 1,8.10-4 Moab/ceK, B pa3oBoM pe>KHMe 

pacTsopeHHH LIOCTHrHyTa TeMrrepaTypa O,OOSOK. 

KaK IIO ypOBHIO LIOCTHrHyToA TeMrrepaTypb! OX

na>KLieHHH, T8K H IIO XOOOL10IIpOH3BOLIHTeabHOCTH 

i!TH pe3ynbT8Tb! HBnSIIOTCSI ny'IWHMH, fla6opa

TOpHS1 OK83b!B8eT IIOMOIUb pHLIY HHCTHTYTOB 

CTp8H-y'I8CTHHU B C03Ll8HHH YCT8HOBOK LinH nony

qeHHSI CBepXHH3KHX TeMnepaTyp, 

2, H 0 B bl A M e T 0 L1 H 3 M e p e H H Sl C T e II e H H 

non H pH 3 au H H pa3pa6oTaH H BBeLieH B npaK-
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THKY H a LI~ACTBylOWeA B na6opaTopHH IIOnHpH-

30B8HHO A IIpOTOHHOA MHWeHH H8 OCHOBe KpH

CT~nna LIBOAHoro naHT8H-M8rHHeBOrO HHTpaTa, 

MeTOLI oTnH'IaeTCH BbiCOKOA qyscTBHTenbHOCTblO 

H CT86HnbHOCTblO (pHC, 72), 

3. Ycrre wao rrponon>Kanocb paaBHTHe TexHHKH 

cTpH M epHbiX HCKpOBbiX KaMep. YcTa

Hosneao , ~TO CTpHMepHb!A pe>KHM MO>KeT 6b!Tb 

peanH30 B8H He TOnbKO B HHepTHb!X raaax, HO 

H B CMe CSIX renHA-MeTaH (no 20%) H renHA

BOLIOPOLl ( LIO 20%), TpeKH HMelOT Bb!COKYIO Slp

KOCTb H xopowy10 noKanH3aqHIO. J.ilaroTosneHbi 

OCHOBHb Je y3nbl H BeLieTCSI H80BLIK8 CTpHMep

HOA KaM epbl Bb!COKOrO LIBBneHHSI CO CUHHTHn

nHUHOHHb!M rOLIOCKOIIQM, 

PHC, 73, lloaroTOBKB CUHHTHnnRUHOHHOrO roao

CKOHB a nR HOBOro npH6opa, C03aBHHOrO B na6o

pBTOpHH RaepHbiX npo6neM, - HCKpOB0/1 CTpH
M'8p}{O /I KBM8pb1 BbiCOKOro aasneHHR, Ha CHHM-

Ke: H. B .ne6etles. l().A.lJ!ept5aKos. 



PHc. 74. OcuHnnorpac/1 co cse

TOBbiM KSpSH/lSWOM B cneKT

poMeTpHqecKOM UeHTpe na

OOpSTOpHH saepH~x npooneM. 

Ha CHHMKe: M.H.lPoMHHbiXo 

~ 
PHc. 75. 3neKrpoMarHHTHbiJl 

Macc-cenaparop ans pa3aene

HHR aonro~HBYWHX pS/lHOSKTHB

HbiX H30TOnOBo Ha CHHMKBX: 

M.R. KyaHeuosa, 10. noMop
CKH H B.PallKo • ... 



PHc. 76. BeTa-crreKTpoMeTp c ;::rBoit

noit t:lByKpBTHOit ¢oKyCHpOBKOif. 

PHc. 77. BnoK BbiCOKosonhTHbiJC reHe

paTopos t:liiR IIHTBHHR HCKpOBblJC KBM8p ... 

IIRTHM8TpOBOrO MBrHHTHOro HCKpOBO-~ 
ro cneKTpoMeTpa. 
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4. CucTeMa asyxcTopoaaeA ca st a u 

rpynnbl H3 nstTH nonyaBTOMaTOB C Bbl'IHCnHTenb

HOA MaWUHOA "MHHCK-22" BBe]leHa B noCTOSIH

HY~ 3KcnnyaTauH~ ( pa6oTa caenaaa c oe
MeCTHO c nBT A). 

5. p a 3 B H T H e U e H T p a H a K 0 n n e H H Sl H 

0 6 p a 6 0 T K H <jl H 3 H 'I e C K 0 A H H <jl 0 p M a U H H. 

Ycnewao Ha'laTo Hcnon&3oBaHHe B <jlH3H'IeCKOM 

3KCnepuMeHTe C aKyCTU'IeCKOA UCKpOBOA Ka

MepoA CHCTeMbl HenocpeJlCTBeHHOA nepeJla'IH 

HH<jlopMaUHH no Ka6en~ H3 ueHTpa B 3 B M 

, MHHCK-22' ( COBMeCTHO c nBT A). Bsen eHa 

B JleACTBHe aBTOMaTH'IeCKaSI CHCTeMa Henpe

pblBHOA perHCTpaUHH 6on&woro 'IHCna aMnnHTYll

HblX cneKTpos. Co3JlaHbi ycTpoAcTBa, no3sonst

IOWHe HanpaBnSITb HH<jlopMallHIO OT n1060A 3KCne

pUMeHTanbHOA yCTaHOBKU Ha n~6oe H3 c eMU 

aaKonHTen&HbiX ycTpoAcTB ueaTpa. Pa3pa6o TaH 

H 3KCnnyaTHpyeTCSI pSill ycTpOACTB llnSI aMnnH

TyllHOrO aaanH3aTopa HMnyn&cos. 

~ H3roToaneaa cneKTpoMeTpH'IecKaH 

ann a paT y p a llnH HCCneJloBaHHA KOpOTKO>KH

ByWUX U30TOnOB Ha BbiBeJleHHOM H3 CUHXpO

UHKnOTpOHa ny'IKe npOTOHOB, ~KniO'IaiOWaSI nony
npoBOJlHUKOBbie 6eTa- U raMMa-cneKTpOMeTpbi 
c pa3peweaueM 3,5 K3B. 

1. CneKTpoMeTpH'IecKHA H3MepHTenb

H bi A K oM nne KC Ha 6a3e 3BM "MHHCK-2" 

C03llaH B COTpyJlHH'IeCTBe c nBT A H nHIJ). OH 

BKn~qaeT B ce6SI TaKUe BbiCOKO~eKTHBHbi9 

npH60pbi0 KaK OCUHnnorpa<jl CO CBeTOBbiM ·KapaH

nawoM, 6noK anH llBYXMepaoro aaanH3a cneKT

pos, JlByxMepHbiA aaanH3aTop raMMa-raMMa

coananeaHA C nonynpOBOllHHKOBbiMH aeTeKTOpaMH 
H HaKOITHTenSIMH H Jlp. Pa3pa6oTaHa H BBelleHa 

B Jleft:CTBUe yCTaHOBKa llnSI U3MepeHHH BpeMeHH 

>KH3HU B036Y>KileHHbiX COCTOSIHHA Slllep llO 
10-10 ceK, pa6oTa10wast no npuHuHny e-y -cos-

naneauA, c BbiCOKUM speMeHHbiM pa3peweaHeM. 

8. C o o p y >K e a u e 6onbworo 3neKT p o-

MarHUTHOrO M a c c - c e n a p a T o p a Jlnst 
pa3neneHHH nonro>KHaymHx paaHoaKTHBHhlX H30To

noB 3aBepweao, ocymecTsnea ero <jluaH'Iec KuA 

nycK (o6muA BUll ~cenapaTopa naa aa puc. 75). 

9. H o B bi A 6 e T a-cne K T p o MeT p c naoAaoA 

llByKpaTHOA <jloKyCHpOBKOA H3rOTOBneH JlnSI IJ)H-
3U'IeCKOrO HHCTHTyTa BAH ( pHc. 76). 

Co3naaHe KpynHhlX aKcnepHMeHTanbHbiX ycTaao
BoK gnH HccnegosaaHA aa ycKopHTene HBIJ)q 
( 70 ras) 

1. M a r HUT H bl A U C K p 0 B 0 A C n e K T p 0 -

M e T p. Coaaaa OllHOMeTpOBbiA 6noK MoayneA 

HCKpOBbiX KaMep, BeJleTCSI ero KOMnneKCHaSI 

oTnaaKa. Ha puc. 77 npeacTasnea OllHH ua 

MOWHbiX BbiCOKOBOnbTHblX HMnynbCHblX reaepa

TOpOB nuTaHHH KaMep. HcnhiTbiBaeTCH o6pa3eu 

ynpaBnHIOWUX cneKTpOMeTpOM UCKpOBbiX KaMep 

CO C'beMOM HH<jlopMaUHH Ha <jleppHTOBbiX cepne'IHH

KaX (320QQ H'leeK)o 
Pa3pa6oTaHbi npoeKT cHcTeMbi O'IHCTKH ra-

3a B HCKpOBblX KaMepax H cnoco6 TO'IHOrO KOHT

ponH pa3pHJlHblX CBOACTB ra30BOA CMeCH0 OnTH

'19CKaSI CUCT9Ma cneKTpOMeTpa, CUCTeMa JlnSI 

U3MepeHUSI HanpSI>K9HHOCTU MarHUTHoro nonSI 

B pa3HbiX TO'IKax pa6o'lero o6'heMa cneKTpoMeT
pa. 

2. ilpoeKT MHOrOKy60BOA >KHLj.KOBOllO

p 0 Jl H 0 A n y 3 bl p b K 0 B 0 A K a Me p blo ilpo

JlOn>KanUCb paapa6oTKa u Moaenuposaaue oc

HOBHbiX yanOB MHOroKy60BOA >KHllKOBOilOpOllHOA 

'KaMepbi: CBepxnpOBOllHWero MarHHTa-coneHOHlla, 

CBeTOOnTU'IeCKOA CHCT9Mbl KaMepbi U pacwu

pUTenbHOrO ycTpoAcTsa. CocTasnea cMeTao

jJluaaacoBbiA pac'I~T npoeKTa KaMepbi B nHTH

MeTpOBOM BapUaHTe U Ha'laTO paCCMOTpeHUe 

'leTbipexMeTpoaoro sapuaaTa. 

Bbmonaea PHil pa6oT no nnaauposaau~ 

aKcnepHMeHTOB c KaMepoA aa ycKopHTene HIJ)BS, 

pacCMOTpeHbl BOnpOCbl perHCTpaUHH aeATpanbHblX 

Me30HOB B KaMepe, c<jlopMynHpOBaHbi Tpe6osa

HUSI0 npeJl'hHBnHeMbte npu o6pa6oTKe nonyqea

HbiX Ha aeA <jloTorpa<jlHA. 

Benocb npoeKTuposaaue Moaenu KaMepbi 

]lUaMeTpOM 80 CM. 3asepweao U3rOTOBneHUe 

ycTaHOBKH C coneHOUJlOM U3 CBepxnpoBOJlHHKa, 

paCC'IHTaHHOA Ha nony'leHHe aanpH>KeHHOCTH Mar

_'HHTHOrO nonH B 50 Kunoraycc u npencTaBnH~-



PHc. 78. MoHTB)IC JKHJIKoBoJiopoJI-

:::x:::::::K:e;:n;::::::H:a.con~ 

PHc. 79. Be11yTCR IIOilrOTOBHTenh

Hble p860Tbl 110 IIOHCKy MOHOIIOIIR 

[1Hp8K8 H8 YCKOpHTene HC/JB3 H8 

78 T9Be Ha CHHMKe: H3Y"leHH9 

~OHOBbiX YCIIOBHR 9KC119pHM9HTB 

BeJiyT M.MyCHH, n.nasnoBH"l, 

[l.Konnap. 
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weft C060JO MO.Oenb MarHHTHOA CHCTeMbl M HOrOKy-

60BOA >KH.OKOBO.OOpO.OHOA KaMepb! (pH Co 78) • nm1 
CHHTHH pa60'IHX xapaKTepHCTHK CBepxnpOBO.llHHKa 

C03.0aH KOMnneKC H3MepHTenbHOA annapaT ypblo 

3. n o ll r o T o B K a a K c n e p H M e H T a n o n o -

HCKy TH>KenbiX 'laCTHU H a'HTH H .{lep. 

B OCHOBHOM aaKOH'IeHO H3rOTOBneHHe BceA aneKT

pOHHOA: annapaTypbi nnH aToro onbiTa. 3 aKaH

'IHBaeTcH earoTosneaee qeTbipex noporoBbi X qe

peHKOBCKHX C'I~T'IHKOB1 a TaK>KS ( B rnp) '19Tbl-

pex /lH~epeHUHanbHhlX qepeHKOBCKHX C'I~T'IHKOBo 

Haqanac& npensapeTen&HaH oTnanKa annapaTyphl 

Ha OllHOM H3 Hana.OO'IHblX ny'IKOB yCKOpHTenH 

H<IIB3. 

4. nonroTOBKa aKcnepHMeHTa no no

H C K y M 0 H 0 n 0 n H n H p a K a • 3asepwaeTCSI 

npoeKTHpOBaHHe ycTaHOBKH llnH noHCK8 MOHOnOnH 

MeTonaMH aneKTpoHHKH. Ha'laTo earoTosneaee 

annapaTypbi B OH.RH. 3aKaa aa onTH'IeCKHe ane
MeHTbi ycTaaoBKH BbmonaHeTcH B lfCCP. Ha yc-

~ 

PHC. 80. 061I1Hit BH/l MO

nenH MBrHHTHoit cHcTe

Mbi CHnbHOTO'IHOrO t/JB-

30TpOHB CO CnHpBnbHbi

MH UIHMMBMHo Ha CHHM

Ke: B.n.nesHH, c.B.Bo

pOJKUOB H H.n.3annaTHH. 

PHc. 81. CxeMB MOHo-

9HepreTH'lecxoro UHK

noTpoHa. 

PHC. 82. nnaH 3/lBHHR MO

H09HepreTH'l8CKOro UHKno

TpOHB C pB3BOilKOit ny'l

KOBo 

~ 

~ 



f If .,... 
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xopHTene 70 ras s HIPB3 se.neTcsr axcnepHMeHT 

.ODSI Sb!SICH9HHSI <jloHOSbiX ycnOSHAo 

5. 0 0 D. r 0 T 0 S X a a X C n e p H M e H T a n 0 H 3 -

Me p eHHIO fiODSipH3aUHH H napaMeT-

pO S A H R s "P -pacceHHHH npH 

a He p r H H 60 r aS • On biT npOBOD.HTCSI KOMnnex-

CHO A rpynnoA COTpyD.HHXOS Tpex HHCTHTyTos: 

OHfiH, H4>B3 H HT34>. 4>H3HKH 06MD.HHeHHoro 

HHCT HTyTa pa6oTaJOT Ha.O C03D.aHH9M NODS1pH30-

SaHHOA MHW9HH C 6onbWHM COD.9p)KaHH9M SOD.O

poo.a (MarHHT H3 CsepxnpoSOD.HHKa) H COCTaS

neH 9M nporpaMMbl o6pa60TKH OllbiTHbiX D.aHHbiXo 

Pa3pa6oTKH s o6naCTH ycxopHTeneA 

1. C H n b H 0 T 0 'I H bl A !jl a 3 0 T p o H H a 700 M 3 B. 

Opos oo.Hnoc& coopy)KeHHe Ha 6a3e cymecTsyJO

mero CHHXpOUHKDOTpOHa (680 Mas) CHDbHOTO'I

HOrO !jla30TpOHa Ha 700 Mas CO cpeD.HHM TOKOM 

BHyT peHHero nyqxa o.o 50 MKa = 3.10 14npoT/cex 

H S 100-200 pa3 §onee HHT9HCHSHbiMH SbiSe

.neHH b!MH fiY'IKaMH M930HOB H npOTOHOB, '19M 

HMeJOwHecsr B HACTosrmee epeMsr. BbmonHeHa 

60Db WASI HCCne.OOBaTeDbCXASI H npoeXTHASI pa-

6oTa . 

Ha OCHOBAHHH pA3pA60TAHHbiX na6opaTo

pHe A <jlH3H'I9CKOrO o60CHOBAHHSI H 3AD.BHHSI HB 

llp09 XTHpOSBHHe npoeKTHbiMH HHCTHTyTAMH llOD.

roTOBneH T9XHH'I9CXHA npoeKT peKOHCTpyKUHH 

yc~OpHT9DSI H Bcero KOMfiD9KC8 CTpOHT9DbHbiX 

pa6o T no C03D.AHHJO ycTaaosxH 'It>'. CaenaHbl 

pa60 'IH9 '19pT9)KH HB peKOHCTpyKUHIO aneKTpO

MarHHTA H B03S9.09HH9 SCllOMOrBT9DbHOro 3D.B

HHSI D.DSI H3rOTOBn9HHSI 06MOTOK
9

H HB'IBTO CTpO

HT9DbCTSO nocne.nHero. 

B na6opaTopHH ocymecTeneHbi TeopeTH'Iec

xHe H paC'I~THble pa60Tblt CSSI38HHbie C llpo§ne

MO fi Sb!SOD.B nyqxa H3 yCKOpHT9DSI H D.HHBMHXOA 

D.SH)K9HHSI 'IBCTHU S U9HTpanbHOA ero o6naCTHo 

3aKOH'I9HO MOD.9DHpOSBHH9 SbiC.OKO'IBCTOT

HO ft CHCT9Mbi ycxopHTensr. 3asepweH nepSbiA 

aTan (aa yposae TexHH'Iecxoro npoeKTHpoBBHHH) 

MOD.9DHpOSAHHSI MArHHTHOrO fiODSI S MBCWTa6e 
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1:5. OolllHA BHll MarHHTHOA CHCTeMbl CO cnHpan&

HbiMH IllHMM8MH npHBeneH Ha pHCo 80. 

2o Y H H B e p C a li b H a .II 3 li e K T p 0 H H a .II M 0 -

]len& KOllbUeBoro pel!SITHBHCTCK O rO: 

UHKl!OTpOHa C *eCTKOA ~OKYCHp O B

K o A - ycKOpHTen.II HoBoro THna, npenno*eHHoro 

y'I~HbiMH na6opaTOpHH B 1962 r., - BBelleHa 

B lleACTBHeo 3anyCKOM MOllel!H H nony'leHHbiMH 

pe3yli&TaT8MH BnepB&Ie fiOllTBep*lleHa B03-

MO*HOCTb HCfi0llb30B8HH.II npHHUHna *eCT KOA 

~OKyCHpOBKH B UHKl!OTpOH8X1 'ITO O'leHb B8*HO 

C TO'IKH 3peHH.II C03/laHH.II yCKOpHTeneA qac THU 

C OOllblllHMH TOKaMH Ha SHeprHH B COTHH M aB. 

KaK noKa3biBaJOT pacq~T&I, HHTeHCHBHOCT b B 

T8KHX YCKOpHTen.IIX llOli*Ha B COTHH pa3 npeBbl

W8Tb HHTeHCHBHOCTH neACTBYJOillHX B HaCTO.IIIllee 

BpeM.II UHKl!OTpOHOB H llOCTHraTb Bel!H'IHH hl 

6.1017 p/ CeK B Henpep&IBHOM pe*HMe. 

3. fl p e ll li 0 * e H U H K li 0 T p 0 H H 0 B 0 r 0 T H -

n a ( MOHOSHepreTH'IeCKHA UHKl!OTpoH) t KOTOp bif. 

K8K noKa3al!H paC'I~Tblt no CBOHM B03MO*HOCT.IIM 

MO*eT npeB30I!TH CyllleCTBYJOillHe YCKOpHTel!H TH

na BaH-ne-fpaa~a. OH no3BOliHT nony'laT& n y 'l- · 

KH npOTOHOB, neATpOHOB, TpHTOHOB, 8llb~a-qac-

THU H .11nep l!HTHSI C TOA *e MOHOSHepreTH'I

HOCTbJO ( 10-4), 'ITo H oT ycKopHTeneA BaH-

ne-fpaa~a, npH'I~M ooecne'IHT 6on&wHe aHep

rHH ( aanpHMep, no 80 M aB nnH npoToHoB) H 

6onbwHe TOKH ny'IKOB (llo 100 MHKpoaMnep). 

UHKnoTpoH nacT B03MO*HOCTb BhiBOllHT& 'ISCTH

Ubi B WHpOKOM nHana30He SHeprHA OT 20 no 

80 Mas. B naoopaTopHH BbinOl!HeHbl TeopeTH'IeC

KHe paC'I~Tbi 9TOrO HOBOro YCKOpHTel!Ho CoCTSB

neHO noensapHTen&Hoe ~H3HqecKoe o6ocHoBaHHe. 

nOK83hlBaJOWee nepcneKTHBHOCTb UHKl!OTpOHa 

nn.11 ~H3HKH aTOMHoro Hnpa. Ha pHc. 81 H 82 

ll8Hbl 00Ill8SI CXeMa MOHOSHepreTH'IeCKOrO UHKliO

TpOHa H BapHaHT nnaHa 3naHH.II C pa3BOllKOA 

ny'IKOBo 

4. Y C K 0 p e H He 0 T pH U aTe lib H bl X H 0 H 0 B 

ll eAT e pH .11 no aHeprHH 12 MaB npH TOKe 

no 20 MKa ocymecTsneHo Ha paooTaJOmeM B na-

6opaTopHH H30XpOHHOM UHKnOTpOHeo flpH nOMO

WH MexaHH3Ma nepe3ap.1InKH HOHOB Ha TOHKOA 

MHWeHH ny'IOK BbiBO.IlHTC.II H3 YCKOpHTel!.II C 

a<jl¢eKTHBHOCT&JO 100%. Pe3yn&TaTbi STHX pa6oT 

MOryT npellCTSBn.IITb 3H8'1HTellbHbiA HHTepec 

,.llnH UHKl!OTpOHHbiX na6opaTOpHA CTpaH-y'laCTHHU0 . 

3KcnnyaTaUHSI H ycosepw eHCTBOBaHHe CHHXpOUHKnOTQOHa 

1. fl 0 K a 3 a T e li H p a 6 0 T bl C H H X p 0 U H K li 0 T p 0 H a B 1.968 r 0 n y 

TloKa3aTenH 

1. 3annaHHpOBaHHOe BpeMSI pa60Tbi, 

B TOM 'IHCl!e: 

a) BpeMSI pa60Tbl Ha SKCnepHMeHTal!b Hbie 

HccnenosaHHSI no ~H3HKe 

6) BpeMSI pa60Tbl no nOBbiWeHHJO ~eKTHB
HOCTH yCKOpHTenSI 

B) 3aTpaTbl BpeMeHH Ha nonrOTOBKY K pa6oTe 

~H3H'IeCKOA annapaTypbl H Ha TeXHOl!OrH'IeCKyJO 

nonroTOBKY yCKOpHTel!H 

r) SKCnnyaTaUHOHHbie npOCTOH 

2. BpeMH pa6oTbi Me3oHHoro TpaKTa 

3. BpeMH pa60Tbi cHcTeMbi pacTH*KH nyq Ka 

tfacbi 

5313 

264 

782 

51 

1761 

1536 

r 13 
4. Cpe.oHHH HHTeHCHBHOCTb 2,3 MKa (1,4.10 p/ceK) 

% 

83 

4,1 

12 

0,9 



2. 0 6 H a p y >K e H a H 0 B a Sl B 0 3 M 0 >K H 0 C T b 

HCnonb30BaHHSI CHHXpOUHKnOTpOHa 

KaK HMnynbCHOrO HCTO'IHHKa MenneHHbiX HeftTpO

HOB1 TennOBbiX HeftTpOHOB H HeftTpOHOB C 9Hep

rHSIMH B HeCKOnbKO lleCSITKOB 9Be 3TO OKa3anOCb 

Ba>KHbiM1 HanpHMep, llnSI HCCnenoBaHHft HellaBHO 

OTKpb!TbiX B nflp KOpOTKO>KHByWHX CnOHTaHHO 

.oensiiiiHXCSI H30MepoB TpaHCypaHOBbiX aneMeHTOBe 

npH 9TOM OCHOBHbiM npeHMyWeCTBOM UHKnOTpo

Ha no CpaBHeHHJO C SlllepHbiM peaKTOpOM SIB

nSieTCSI OTCyTCTBHe MeWaJOWHX OnbiTaM 3ana3-

.!lbtBaiOWHX Hell:TpOHOBo fpynna $H3HKOB n.RP Bbi

nonHHna Ha CHHXpOUHKnOTpoHe nepByJO cepHJO 

H3MepeHHft ceqeHHSI o6pa30B8HHSI cnoHTaHHO 
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nen11mer ocsi H30Mepa aMepHuHsr-242 npH 3axBa

Te Tenn OBbiX HeftTpOHOB H30TOnOM aMepHUHSI-241. 

3. p a 3 p a 6 0 T a H H H C n bl T a H C e T 0 'I H bl fl: 

M on y n H Top, no3sonHJOWHft KoppeKTHpOBaTb 

aMnnHTy llHO-'IaCTOTHYIO xapaKTepHCTHKY Bq CHC

TeMbl H TeM caMbiM cnoco6CTBYJOWHA yse

,nH'IeHHIO HHT9HCHBHOCTH ny'IKa ycKopHTenSI ( npH

Mepao a 12-18%). 

4. 3 a B e p we H bi p a 6 o T bi 1 npHseuwHe K 

ysenH'Ie HHJO HHTeHCHBHOCTH ny'IKOB Me30HHOrO 

1KaHana B cpe.aaeM B TpH pa3a. 
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Jla6opaTopHH 

H,ll;epHbiX peaK~HH 

3neKTOOMarHHTHhiA Macc-cenapaTop Ha n y,Ke 

TSDK9nbiX HOHOB 

ITposoaHnoch cosepmeacTBOBaHHe K OHCT

PYKUHH 6bJCTpoaeAcTByromero raaopaapHaaoro 

HOHHOfO HCTO'IHHK8 HHBepco-MarHeTpOH HOfO 

THna anH aneKTpoMarHHTHoro Macc-cenapa Topa, 

pa60T8IOtllefO Ha nHHHH C UHKnOTpOHOM Y -300 
(cxeMaTH'IeCKHA qepTe)K HOHHoro HCTO'IHHKa 

npHsenea Ha pHc. 83). B peaynbTaTe 6brn coa

aaH HOHHbJA HCTO'IHHK 1 aocTaTO'IHO Haae )f(HbiA 

B pa6oTe: cpoK aenpepbiBHoro aeAcTBHSI ero 

B pe)KHMe aa nHHHH 6onee 20 qacos. HcT O'IHHK 

o6naaaeT BbJCOKOA 3fjKjleKTHBHOCThiO npH p a6oTe 

C MeMeHT8MH, HM9IOtiiHMH BbJCOKYIO neTy'leCTh 

(HOHH38UHSI aTOMOB paaoHa COCT8BnSieT 40- 60%). 
ITpH 3TOM o6ecne'IHBaeTCH aeo6xollHM8H 6 biCT

poTa aeAcTBHSI (speMSI oT MOMenTa o6paa osa

HHSI Hapa B peaKUHH H B&eaeHHSI ero B HCT O'IHHK 

llO MOM9HT8 npHXOJl8 Ha npHeMHHK M8CC-ce napa

TOp8 COCTaBnSieT ~ 0,005 CeK)o 

[]3--@ 

• PHc. 83. CxeMaTH"leCKHil qepreJK HOHHoro HCTO"l-

HHKB nnH aneKrpoMarHHTHoro Macc-cenapaTopa 

Ha nHHHH C LrHKnOTpOHOM THJKenblX HOHOBo 1 -
pa.3pHnHaH KaMepa, 2 - KaTon, 3 - aHOn1 4 

MHilleHb, 5 - nepJKaTenb MHilleHH H aHona, 

6 - TennOBbie 3Kp8Hb11 7 - aneKTpH"leCKHe H30-

nHTOpbi KaTona, 8 - aneKTpH"leCKHJl H.30nHTOp 

BHOna1 9 - TOKOBbie IllHHbi KBTona1 10 - TOKO

BaH IllHHa aHona, 11 - Tpy6Ka nona "lH raaa, 

12 - Tpy6Ka nonaqH sonbr, 13 - npoMeJKyTo"lHbre 

noniOCHbie HaKOHe"lHHKH1 14 - aneKTpOMarHHTo 

~ 
PHc. 84. BbiCTponellcTByrourHil raaoHanonHeHHbrll 

Macc-cenapaTop ( B3MC), pa6oTaiOIIIHh HB nyq

Ke llHKnoTpOHa Y-300. Ha CHHMKax: r.M. Tep

AxonbHH H B.A.Kapnayxos; n..n..Bornanos H 

n.A.neTpos. 

~ 



Bwcrpo.neActBY!O!liHit Macc-cenaparop anep or.na
'IH (B3MC) 

3asepmeHbi pa6otbi no coaAaHH!O 6biCTpo
AeitcTBY!O!liero raaoaanonaeaaoro Macc-cenapa-

Topa (B3MC) Ha ny'IKe UHKnorpoHa Y-300. 

B ycraaoBKe HMeerca MarHHTHoonTH'IecKaa 
CHCT8M8 (CeKTOpHOe MarHHTHOe none) C ABOit

HOit ~OKyCHpOBKOit, aanonHeHH88 renHeM np~ 

A8Bn8HHH HeCKOnbKO MM pT. CTon6a. Ha MeCTe 

HCTO'IHHK8 9TOit CHCT8Mbl pacnon0)1(8H8 MH!li8Hb, 

o6ny'I88M88 BbiB8.ll8HHbiM ny'IKOM T8)1(8nbiX HOHOBo 

Opo.nyKTbi &AepHbiX peaKuHR BbineTaJOT H3 MH

meHH CO 3H8'1HTenbHblM HMnynbCOM H nonaAa

JOT B M8rHHTHYJO CHCTeMy B BHAe HOHOBo Oo 

Mepe .QBH)I(8HH8 HOHbl HCnbiTbiB8JOT coy.napeHH8 
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C r a30M H CT8THCTH'I8CKHM o6p830M M8H8JOT 

cso lt aapaA. YcpeAHeHHbiA: pa.nHyc KpHBH3Hbi 

rpae KTOPHH R"" A • BpeMa nponera uoaos 

OT MH!lieHH AO A8T8KTOp8 COCT8Bn&eT 1Q-6 CeK: 

3To n oasonaer H3y'laTb HApa, )I(HBY!liHe 6onee 

10-6 ceK. PaapemeHHe no Macce llA/ A • 3%. 

3~<1JeKTHBHOCTb c6opa 8Aep, Bbin8T8JOWHX H3 

MH!li8 HH Ha ~OK8nbHYJO nnOCKOCTb, COCTaBn&eT 
15-20%. Opose.neHHbie uaMepeHHH noasonunu 

nocrpoHTb 38BHCHMOCTb Hp = f(Z,A) (pHc. 85,86). 

OpH aanaAKe npH6opa 6hma o6aapy*eaa aHoMa

nus p asaosecaoro aapana Ana atoMoB peAKO-

aeMen&HbiX sneMeHTOB: paBHOB8CHblit 38pHA 

Ana HHX H8 15-20% HH)I(e, '18M STO cneAyeT 

H3 06 !liHX 38KOHOM8pHOCTeit. 
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PC NH. Pm. em.] 
-PHC. "IJlJ. 3aBHC"HMOCTio pa3p8 W8HHR ra30HanonHBHHOrO Macc-censpSTOpSJJRR 

R.QBP, OT.QS'IH 101Ag OT .QBBRBHHR He • 
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H.f io 
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?.n 68rflrl(o ~f!/o3 

He 8 

6 
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QS 1 s 10 so 
PC NN . JJm. em.] 

PHc. 88. 3f/H/JeKTHBHOCTJ. cot5• psHHR HS t/JoKsn~>HYIO nnocKoCTI> ra3oHsnonHeH-

soro t,.18CC-cenapaTOp8 R.Q8p O T.QS'IH 101AB KBK t/JyHKUHR, .QBBRBHHR He • 
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PHc. 8 7. MHoroMepHbiit BHBnH3BTop peJIKHJC co-

6biTHit (Mapc-10), C03/1BHHbiit B na6opBTOpHH 

..... RJiepHbi X peBKUHit. Hcnonb3yeTCR B aKcnepHMeH

~ TBX U O UOHCKy H HJieHTH¢HKBUHH KOpOTKO~HBy
IUHJC a - BKTHBHbiX TpBHC¢epMHeBbiX aneMeHTOB. 

PHc. 88. JlayxMeTpOBbiit H3DXpOHHbiit UHKno

TpoH (Y-200). 
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?aapa6orxa anexrponnoA annaparypw 

npu paapa6orxe snexrponnoA annapa rypw 
OCHOBHOe BHHMAHHe yneDRDOCb cneUHADbHOA an
naparype JlDR. HJleHTH¢HK8UHH naneKHX IpAHCy
pAHOBbiX aneMeHTOBo 

3asepwena pa6oTa no coanaHHJO MHor ona
paMeTposoro AHADH38TOpa peJlKHX c"o6biTH8 
( MAPC-8), npennaanaqennoro nnR on&ITOB no 
105- My sneMeHTy. AnanuaaTop HMeeT 4 c nexT
poMeTpH'IecxHx TpaxTa c nonynposonHHKOBbiMH 
neTeKTOp8MH, CHCTeMy CT86HDH38UHH yCHDHT9Db
Ho-npeo6pa30BAll'eDbHblX TpaKTOB, 2 TA AMepa 
JlDR HJl9HTH¢HK8UHH BpeMeHH UORBneHHR MATepHH-

~ PHc. 89. llynhT ynpaBneHHR UHKnoTpona Y -200. 

PHc. 90. C6opKa UHKnoTpoHa Y -200 • ... 

CKHX H JlO'IepHHX npOJlYKTOB, CHCTeMy HCKDIO

qeHHR perHCTpaUHH UOMeX H 6DOKH 8BTOM8THKH 
JlDR ynpABD9HHH M9XAHHKOA 9KCnepHM9HT8o 

npoH3BOJlHDOCb YCOB9pW9HCTBOB8HHe H3Me
pHTeDbHOrO uenTpa. Benacb pa6oTa no noBbi
wenHJO 9KCnnyaTaUHOHHbiX XapaKTepHCTHX MHO
rOK8H8DbHbiX aHannaaTopos. EbiD BBe.aeH B sxcnny
.aTaUHJO nynbT ynpasneHHH .anH uenTpanuaosannoro 
BbiBo.aa un¢opMAUHH na uu¢pone'laTb, nep¢onen
Ty, rpa¢HKOUOCTpOHT9Db H 6onbWOA T9D9BH3H
OHHbiA 9Kp8Ho 

Harorosneno oxono 150 nosepxnocrno-

6apbepHbiX neTeKTOPOB H OKODO 3Q (p - i - n)
-neTeXTOpOB, 'ITO o6ecne'IHDO UOTpe6HOCTH ¢u-



3H'IeeKHX rpynn na6opaTopHH. 'qaeT& .oeTex

Topoa nepe.oaHa B pa3nH'IHbie na6opaTopHH 

cTpaH-y'lacTHHU, a TaKJKe B na6opaTopHH OH.RH. 

Pa6oTa H yeoaepweHeTaoaaHHe yexopHTenee 

THJKenhlX HOHOB 

B 1968 ro.oy see ~H3H'IeexHe sxenepH

MeHTbi n..RP BenHeb HS yeKOpHTene Y -300,. 
BpeMH pa60Tbl KOTOpOrO H8 ~H3H'I9eKH9 He-

cneQOBaHHH eoeTaBHnO 7000 'ISeOBo 

Ebma 3SKOH'IeHa pexoHeTpyKUHH yexopH

TenH Y-150 B Y-200. nayxMeTpOBb!8 H30XpOH

Hbl8 UHKnOTpOH npe.OHa3HS'IeH .OnH yeKopeHHH 

HOHOB C OTHOWeHHeM MSCCbl K 38pHllY A/Z::::,2,8 
Ha ~HKCHpOBSHHOM ypOBHe MarHHTHOrO no~H 

~ 20 Ks. B pe3yn&TaTe peKOHCTpyKUHH 3Hep

rHH HOHOB yeenH'IeHa e 63Z 2
/ A .00 156Z

2
/A Mae, 

'ITO fi03BOnHeT yCKOpHTb HOHbl .00 SHeprJ:IH Bb!We 

KynOHOBCKOrO 6ap&epa THJKenbiX SI.Oep npH OT

HOWeHHH A/ z .oo 4,2. HoHbi yexopHJOTCSI Ha 

BTOp08 rapMOHHKe BbiCOKO'ISCTOTHOrO Ha~pSI-
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JKeHHH (coeepwaH npH sToM 6onee 270 o6opo

Toa) , 'ITO o6ycnaBnHBaeT JKeeTKHe Tpe60B8HHH 

K T O 'IHOeTH ~OpMHpOBSHHH MSrHHTHOrO nonHo 

MarHHTHoe none yexopHTenH, e~opMHpoeaaaoe 

TOnb KO e noMOIUbJO JKene3HbiX Mace, o6ecne'IH

no y CTOft'IHBOe H30XpOHHOe yeKopeHHe HOHOB e 

IOTHOW9HH9M A/Z B yKa3aHH08 o6naeTH. 

Ebm npoH3BeaeH ~H3H'IeCKH8 3anycx yc-

Kop TenH, ycKopHnHcb nerxHe HOHbi +I He 3 ,+ 
1 He 4 • 

ny'IOK HOHOB npoxo.OHT OT ueHTpa Y-200 .00 

KOH9 '1HOrO paaHyCa e 3~eKTHBHOeTbiO ~ 50%. 
Bbi BO.ll ny'IKa ocyweeTBnHneH MeTo.ooM nepe-

3apH.OKH HOHOB npH npOXOJKQeHHH qepe3 TBepayJO 

MH WeH&, yCTSHOBneHHyJO Ha KOHe'IHOM paaHyce; 

KOs#HUHeHT BbiBOQa 6nH30K K 100%. 3TOT MeTO.ll 

6bin npe.onOJKeH H pa3pa60T8H COTpy.OHHKSMH 

na6opaTopHH H.oepHbiX peaKuH8. K KOHUY 1968 
roaa 6hln H3rOTOBneH H ycTaHOBneH HCTO'IHHK .llnH 

nony 'leHHH THJKenbiX HOHOBo 3aKOH'IeHO KOHCTpy

HpOBSH«e H H3rOT8BnHB8eTCSI sneKTpOCTSTH'Iee

KSSI CHCTeMa QnH BbiBO.ll8 ny'IK8o 
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Jla6opaTopKB 

HeATpOHHOA ~K3KKK 

PHc. 91. KpBOCTST an11 nonllpH30BSHHblJC MHm eeeii, 

D6RCTBB6 KOTOporo OCHOBBHO HS pSCTBOpeHHH 

JKHaxoro renHR-3 B renHH-4. Ha CHHMKe: O.Oa
'IHHHHKOB H H.KBHTKOBS. 



1. nony'I9HHe HH3KHX TeMnepaTyp. 

3anyweH KpaocTaT c pacTaopeHHeM renHH-3 

B renHH-4. YcTaHoBKa noaaonHeT nony'laTb 

B HenpepbiBHOM pe)I{HMe H C 5onbWoA· 'ICOnOJlO

npOH3BOJlHTenbHOCTbiO TeMnepaTypy Q 0Q5°K H 

npeJlHa3Ha'I9Ha JlnH C03JlaHH~ nonHpH30BaHHhlX 

SIJlepHbiX MHWeHelt ( MeTOJl 'rpy5olt CHnbi') • 

2. CMOHTHpOBaHa H Hana)l{eHa y C T a H 0 B K a 

JlnH nony'leHHH 

HHTHbiX nonelt 

HMnynbCHblX Mar

nyTeM paapHJla 5aTapeH 

KOHJleHcaTopoa Ha TOKOBYIO KaTywKy. YcTaHoBKa 

HCDOnb30BaHa npH H3y'leHHH MarHHTHOA CTpyK

Typbi reMaTHTa (a- Fe~ 0 8) MeTOJlOM JlH¢paKUHH 

H9ltTpOHOB DO BpeMeHH nponeTa. 

3. KpaocTaT JlnB Ge(Li) -JleTeKTopoa. 

Co3Jl8H KpHocTaT c xnaJlonposonoM H cop6eHTOM 0 

PHc. 92. BbiCOICOBalCYYMilbllt ICpiiOCTBT an11 

repM8HH6BO-nHTII6Bbl::tc JteTeiCTOpOB• B ICOTO

pOM MOI'YT nOJtJl6p)KH BaTbCSI p860<ill6 ycno

BHH B T8'18HH6 H8CICOnbiCHJC neTo Ha CHHMICe: 

A.M.roaopoa. 
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OCH8W9HHbllt . OTC9K810WHM ycTpOltCTBOM 0 D03BO

nHBWHM n ony'IHTb B8KYYM B Jl9T9KTOPHOlt KaMepe 

KpHOCT8T a ~ J.JQ-7 TOp H fl0JlJl9p)I{HBaTb pa-

5o'IHA B a KyyM ~ HeM B T9'19HH9 H9CKOnbKHX 

neT. OTc eKaiOwee ycTpoikTBO nepeKpbiBaeT Tpe

HHpOBIUI bllt COp6eHT BO Bp9MSI HanycKa B03JlyXa 

a KaMepy npH ycTaHoBKe neTeKTopa. 

4. M H 0 0 C n 0 It H a SI H 0 H H 3 aU H 0 H H a SI K a -

Mepa c ueHTpanbHbiM K 0 n 11 e K T 0 p 0 M. 

Paapa6o TaHa HOHH38UHOHHaH KaMepa. pa6o'laH 

nno~allb KOTOpoA M0)1{9T JlOCTHraT-b 3 0 5 M2 0 

npH STOM sneKTpH'19CKaH 9MKOCTb KOnneKTOpa 

"' 300 n¢ 0 'ITO B 20 pa3 M9HbWe_ 9MKOCTH 

HOHH3aUHOHHOlt KaMepbl C ceTKOA npH Tolt )1{9 

pa6o'leA nnomaJlHo Pa60'IHM ra30M HBnHeTCH 

cMecb Ar + C0 2 npH JlaaneHHH 2 aTM. YcTa

HOBKa npeJlHa3Ha'leHa JlnH H3Y.'19HHH peaKUHH 

(n, a ) Ha peaoHaHCHbiX HeltTpoHax. 
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HaMepBTen&HhJI yeutp 

OcywecTBnHnHc& sxcnnyaTaDRH H coaepw e8-

CTBOB88He annapaTyp~ H3M9pHT8DbHOrO U88 Tp8 

n86op8Topaa. P83p860T8H~ 8MnnHTy.ll~ble · x o.aa

poBWRKH 88 8000 K888DOB H KOAHpOBWHK H8 

8000 K888DOB C KyCO'I80-nH8elhiOA WK8DO A1 

3XBHB8ne8T8~A no 4H88MH'I9CKOMY 4H8R8308Y 

o6~'180My ltOARpOBWRKY 88 16 TbiCo X888nOB o 

npo 40nlK8nOCb COBepW88CTBOB8HR8 M8TO.Il0B 

HCnOnb3088RBH OCDBnnorp8~8 CO C&eTOBbiM 

Jt8p8H.Il8WO~ P83p860T8R8 nporp8MMHas cTpyx Ty

p8 cneus8nR3RpoB8HHOro MRJtpos3~Jt8 ans B38-

RMoaeAcTBHH onepaTOp8 C 38M npH o6p8 -

6oTJte cneJtTpoMeTpR'IecxoA RR~opM8URRo C 03-

aaaa H RCn~T8H8 CX9M8 R041tD~'I98RH R n po

rp8MM8 anR secJton&xax ocuannorpatlloa co c ae

TOBbiW lt8p8Jill8WOM npRM9HRT9Db80 It 38M TH

, MHRCJt-2" • B3CM-4. 

B ROBOM 1t9pnyce n86op8TOPHR y c -

T8Hoaneaa • 3anyweaa sneJtTpOH88R B~'IHCnR

Ten&aaR M8WRR8 53CM-4, KOTOp8H npaMeBH

nacb ADH C'I0T8 no 3848'18M nH~ R apyr HX 

na6opaTOpRAo .Qnsr HCnODb30B8HHH 53CM-4 

aenocpe.acTBeBHo B sxcnepaueHT8X nHCII pa3p8-

6oTaB npoexT CBR3R H3MepHTen&8oro ae8T pa 

na6opaTopaa c 53CM-4. Paapa6oT8H npoe xT 

ycTpOACTBa 88TOM8TH'I8CKOA o6pa60TKH HHtilop

M8URB1 38nRC8H.HOA H8 M8rHRTBOA neHTe R n epe

.ll88HOA 8 B3CM-4. 

fo§OTO PCHOfHWX YCTOHOBQK 

I. P e 8 ItT o p nHCII pa6oT8n .ao 8BryCT8 1968 r o

na, nocne qero a CBR3H c oxoH'I8HHeM c p o

xoa pa0oTbl TB3noa Obln aeuo8THDOB8H. 3a 
8enon8b1A ron oTp800T880 88 sxcnepaue8 T 

npH MOW80CTH 8 KBT 2867 '18COB nn~ ~65 '18-

COB B p9lKRM8 YM80lK88HR 88ATp080B0 nony'I8-

8M~X C noMOWb~ B89W89rO HH>K9KTOp8-M H

KpOTp088o 

HapRAY c o6~'180A sxcnnyaTaaaeA pea Jt

Top8 nocne COOTB8TCTBy~weA RO.IlrOTOBKH 6~n 

ocywecTsne8 pe>KRM peaxax aunyn&coa c q a c-

TOTOA I aun/5 cex. Mraoae880e 388'18HHe 

MOW80CTH B M8KCHMyMe HMnyn&COB COCT88-

nHnO 700 MBT0 npH STOM Cp848HSI MOW80CTb 

peaxTopa 6~n8 6 XBTo Sbm o68apylKe8 acMiexT 

coxp8W88HSI .anaTen&80CTH aunyn&c8 (86Mxcex 

RpOTHB 06bi'I8~X 56 MKC9X 0 CMo pHC. 98) 0 CBH-

49T9nbCTBy~WHA o 6on&wou oTpHD&Ten&80M 

XO~RDR8HT8 p88XT8880CTR0 'ITO MOlK8T 6~Tb 

peayn&T8TOM K08CTpyKTRB8~X OC0098HOCTeA 

8KTHB80A 308blo 068apy>K888b1A ~8KT CT8-

6HaH3HpyeT pa6oTy pe8KTopa npH 6on&wax 

MOW80CTHX. 

2.3nexTpOCT8TH'I9CXH9 yCXOpHTenH 

YcxopRTen& ar-2 non80CTb~ o6ecne'IHB8D no

Tpe680CTR tiiH3R'Iecxoro sKcnepHM88Ta. Ycxo

PRTen& 3T-5 p860T8n 1950 '18C 0 H3 8RX 800 '18C 

npH s8ep~Rif oT S .ao S, 7 M sa. 

S.PexoacTpyxuas pe8KTOp8 H ycxopa

T 9 n Ho C uen&~ yaenH'I88HH MOW80CTH yCT8-

80BKH npauep8o B aecHTb paa pe8XTop HBP 

H yCKOpHTen&-MHXpOTp08 .ll8M08THpOB88bl H 6y-

4YT 38M8888bl 88 6onee MOW8biA pe&KTOp 

HBP-80 H 88 nH8eA8biA ycxopHTen& snexTpo-

80Bo TennoBbiQenH~WHe sneue8TCI H M8WH88 

p88XTOp8 YlK8 H3rOTOBn88bl K 88XO.QHTCSI 8 

OHSIH. 
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P•c. 98. tllop~o~a BMnym.ca MOlliHOC'I'B pesiC'I'opa B 

pe11U1Me peQICBJC BMnyn~ocoB ( cneBIJ) • B o6bl'l
HOM p9)1CBU9o 



PHc. 94. B HCnblTSTfUJh

HOM naBHnhOH9 na6opa

TOpHH seRTpoHHOR ~H3H

KH B9Q9TCH c6opKS HM

nynhCHOro peaxTopa 
HISP-80. 

DpoeKT 11BP- n 

B npoweaweM roay ocywecTenHnoc& Tex

HH'IeCKoe npoeKTHpoeaHHe 11BP- II - MOWHOrO 

HMnynbCHOrO peaKTOpa H8 6biCTpbiX HeltTpOH8X 

nepHOQH'I9CKOrO QeltCTeHH C ~HQKOMeTannH'IeC

KHM oxna~eHHeM. PeaKTop 6yaeT HMeTb cneay
JOWHe OCHOeHbl9 napaMeTpbl: 

cpeQHHH TennoeaH MOWHOCTb - 4 MeT, 

MOWHOCTb e HMnyn&ce npB '18CTOT9 

50 HMn/ceK - 700 MeT, 

06'beM 8KTHeHOlt 30Hbl - 18 n, 
QnHTenbHOCTb HMnynbC8 - 90 MKC9K1 

cpeaHHlt ehixoa HeltTpoHoB - 1, 7.1017 1 I ceK. 

PeaKTop 6yaeT cnoco6eH pa6oTaTb TaK~e B pe
~HMe yMH0~9HHH HeltTpOHOe OT eHewHero HH-
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~eKTopa - nHHeltaoro ycKopHTens sneKTpoHoB 

c napaMeTpaMH: 

aHeprHH aneKTpoHoe - 30 Mae, 

TOK e HMnyn&ce - 250 aMnep, 

'18CTOT8 HMnynbCOe - 50 1/ceK, 

QnHTenbHOCTb HMnyn&ca - 0,5 MKC9Ko 

HapHay c TexHH'IeCKHM H oT'IaCTH pa6o'IHM npo
eKTHpo BaHHeM B 1968 roay 6binH npOB9Jl9Hbl 

cneayJOwHe pa6oTbi no o6ocHoeaHHJO . npoeKTa: 
- ocywecTeneHa KpHTH'IecKaH c6opKa aK

THeH?tt 30Hbl peaKTOpa Ha CTeHQej 

- npoeOQHnHCb 9KCnepHM9HTbl no onTHMH-

38UHH aaMeanHTeneA; 

- H8'18Tbl HCnLIT8HHH OTQenbHblX yanoB 

MOQynHTOpa QnH np09KTHpyeMoro CHnbHOTO'IHO
ro yCJcopHTenH. 



102 

Jla6opaTopKH 

B~QKC~KTe~bHO~ TeXHKKK K 88TOM8TK38QKK 

Hay'luo-MeTOl]H'JeCKHe pa6oTbi 

CoeMeCTHO c na6opaTopHeA BbiCOKHX 

sueprHA npoeeneHbi pac'I:~Tbi H nepBbie sKc ne

pHMeHTbi no HCCnenOB8HHIO B03MO)I(HOCTH YCKO

peHHH neATpOHOB H anb~8-'18CTHU B CHH Xp0-

~830TpoHe nB3. noK838HO, 'ITO yCKOpHTb 3TH 

HOHbi B CHHXp0~830TpOHe MO)I(HQ npH H9KOTO

pbiX nepenenKax e naueAaoM ycKopHTene. P aa

pa6oTaua cxeMa ycKopeHHH. 

B COTPVIlHH'IeCTBe c nB3 noonon)i(an acb 
pa3p800TK8 H C03Jl8HHe CHCTeM ITHTSHHH H KOHT

pong 6onblliOA CTpHMepuoA KaMepbi JlnH HCCn e-
~ 0 

noeaHHH pacnanoe nonro)I(HBYlliHX K -Meaouoe 

..... , ... 
~. 

'- ~ '• .. _ .. _ 

.... ,._ ..,~ . . 
,;. ·· . .. 

1!' . .. 

ua ycKOpHTene 114183 CCCP. npenno)l(eHa CHC
TeMa raaoo6ecne'leHHH BCK. 

CoanauHe aeToMaTH'IeCKoA H nonyaeToMaTH'I:ec
KoA H3MepHTenbHOA imnapaTypbi ' l]nH o6pa60TKH 
WHnbMoeoA HHWopMauHH 

1. CKaHHPYIOlllHA aeToMaT HPD.CKaHHpy

IOlliHA aBTOMST C MeXSHH'IeCKHM •oerylliHM ny
'IOM• ( HPD ) npoxonHn KOMnneKcHyiO uananKy 

H T9CTOBbi9 HCITbiTSHHH COBM9CTHO C Bbl'IHCnH

TenbHOA M8lliHHOA CDC -1604A. npoeeneuo npo

eepo'IHOe CK8HHpOB8HHe ~OTorpa~HA C ITY3blpb

KOBblX H HCKpOBbiX K8Mep, nony'leHbl pacne'ISTKH 

ua AUnY CKSHHpyeMbiX $oTorpa$HA. nponon)l(a-



PHc. 95. Bonbwoll npocMoTpOBbiil CTOn llDR o6pa60TICH 

CHHMICOB C 6onbUIHJC DY3blpbKOBblJC KaMep. 
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nHCb pa6oTbi no noBbiWeHHJO paapewa10meA c no

co6HocTH H TO~HOCTH npH6opa. 
AsToMaT o6ecne~HsaeTcH TeneTaAn Hoft 

. csH3bJO c 3BM. Bso.aHTCH ocuHnnorpa$ c a e !Io

MHHaHHeM .UnH nony~eHHH H306pa*eHHH cPOTOr pa

cPHft npH CKaHHpOBaHHH, a TaK)Ke ,ang Bb!BO.Ua 

Ha Hero .aaHHbiX H3MepeHHH H3 3BM. flpe.ano

naraeTCH BBe.aeHHe o6paTHOA CBH3H .anH yny~

WeHHH pa60Tbl nporpaMMbl cPHnbTpaUHHo 

2. ITYOCbi Ha nHHHH c 3BM. flponon

*anHcb pa60Tbl Hall CHCTeM oft CBH3H H3Me pH

TenbHbiX nonyaBToMaToB ITYOC c MaiiiHHoft 
E3CM-4 .anH o6pa6oTKH CHHMKOB C flY3blpbKO

BbiX KaMep. YcnewHo npose.aeHa onbiTHaH 9K

cnnyaTaUHH CHCTeMbl H3 5 nonyaBTOMaTOB 0 

csgaaHHbiX c E3CM-3M. CHcTeMa nporpa MM 

fl03BOnHeT BeCTH KOHTpOnb HHcPOpMaUHH no KpH

TepHHM B nnOCKOCTH Ka.apOB, KOHTpOnb 803-

MO)KeH TaK)Ke B pe)KHMe COBMeCTHOft pa60 Tbl 

C reoMeTpH~eCKHMH nporpaMMaMHo 3aKaH'IH

saeTCSI MOHTa)K CHCTeMbl BB0ll8 .UaHHbiX B Ma

WHHY E3CM-4. flposeneHa onbiTHaSI sKcnn ya

TaUHH rpynfibl nonyaBTOMaTOB Ha nHHHH C 

3BM "MHHCK-22". 

3. A B T 0 MaT H a 3 n T. flpose.aeHO KOMnneK

CHOe onpo6osaHHe cosMeCTHO c 3BM E3CM - 3M 

aBTOMaTa Ha sneKTpOHHOnyqeBOft Tpy6Ke JlnH 

o6pa60TKH CHHMKOB C HCKpOBbiX KaMep, KOTO

poe fiOKa3ano yCTOA'IHBOCTb pa60Tbl OCHOBHbiX 

yanOB aBTOMaTa H Tpe6yeMy10 TO~HOCTb OTC~~T

HOft CHCTeMbl ( 10 MKM) o flpOH3Be,aeHO fiO.UKniO

~eHHe asToMaTa K 3BM E3CM-4 • 

BenHCb pa6oTbi no coa.aaHHJO cKaHHpyJOme

ro aBTOMaTa Ha 3nT JlnH o6pa60TKH CHHMKOB 

c 6onhworo MarHHTHoro HCKposoro cneKTpoMeTpa 
OHHH. 

4. flpOCMOTpOBO-H3M epHTenbHOe 060 ... 

p y noB a H He. Bso.aHTCH s 9KCnnyaTaUHJO nep

BbiA o6pa3eU 6onbWOI'O npOCMOTpOBOI'O CTOna 

EITC-1. 3aKOH~eHbi H3roTosneHHe H HacTpoAKa 

OfiTHKO-MeXaHH~eCKOft ~aCTHo flpensapHTenbHbie 
CilcnhiTaHHSI oTc~~THoA cHcTeMbi EIT C-1 noKaaanH, 

~TO OHa o6ecne'IHBaeT TO'IHOCTb He XY*e 25 MKMo 

3aKaH~HsaeTCH MOHTa* BToporo EITC-1. 

CKAHHPY!OWHA aBToMaT 'CnHpanhHbi8 uaMepuTenh' 

B coTpyJJHH~ecTBe c pH.aoM HHCTHTYTOB CCCP 

H C 114183 fLIP Benacb pa3pa6oTKa TeXHH~eCKOA 
JlOKyMeHTaUHH Ha npH60p THna 'CnHpanbHhlft 

HaMepHTenb'. Coanasanoch MaTeMaTH~ec-

Koe o6ecne'leHHe nnH sToro asToMaTa. 

Da3epHwft cKaHHpypwHB aBTOMaT 

Paapa6aTbiBancH npHHilHnHanhHhiA npoeKT 

na3epHOI'O CKaHHpyJOWero aBTOMaTa .anSI o6-

pa60TKH CHHMKOB C HCKpOBbiX KaMep ( COBMeCT

HO c cPH3H~ecKHMH HHCTHTyTaMH fLIP u ITHP). 



~EHTEnbHOCTb PYKOBO~WMX 

H KOHCYnhTATMBHYX OPrAHOB 

nPEMHH OHHH 3A 1967 ro~ 

MEit\YHAPO~HHE CBH3H 

I H HAY1JHOE COTPY .AJIH1JECTBO 

P AAHAUHOHHAH 

BE300ACHOCTb 

I HAY1JHO-'I:EXHH1JECKAH 

BHBJIHOTEKA 

COBET no PA.&"03JIEKTPOHHKE 

H30BPETATEnbCTBO 

H PAUHOHAJIH3AUHH 

A.nMHHHCTPATMBHO-X03HACT

BEHHAH ~EHTEnbHOCTb 
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~esTeJibHOCTb 

pyKoBOA~Kx K KOHCYJibTaTKBH~x oprauoa 

9-12 HHBapH 1968 ro.na COCTOHnac&XXIU C e C

C H H Y 'I ~ H 0 r 0 C 0 B e T a 06'be.!lHHeHHOro HH

CTHTyTa H,llepH&IX HCCne.noBaHHA. Co BeT o6cy.nHn 

OT'I~T&I 0 .neHTenbHOCTH HHCTHTyTa B 1967ro.ny, 

nnaHI:d HaY'IHhiX Hccne.noaaHHA Ha 1968ro.n. a Tax>Ke 
.noxna.n o xo.ne no.nroToBXH sxcnepHMeHTOB aa 

ycxopHTene 114183. Bhm yTBep>K.lleH nnaa Me>K.lly

Hapo.naoro coTpy.nHH'IeCTBa Ha 1968 ro.n, nonQ

>KeHHe 0 nopR.!lXe peanH3aUHH npoeXTOB XpynHI:dX 

ci!H3H'IecxHx ycTaaosox H coopy>KeHHA B OIHUf, 

a Tax>Ke nono>KeHHH o cexuHHX Y'I~Horo coaeTa. 

KoMHTeT nonHOMO'IKI:dX npe.n-

c Ta Bll Ten e A Ha COBeWaHHH 15.-17 HHBapH 

1968 ro.na o.no6pHn H yTBep.nHn npHHHTI:de XXIII cec

cHeA Y'I~Horo coaeTa peweHHH H 3acnywan oT

'I~T ,llHpeXUHH 06 O>KH,llaeMOM HCnOnHeHHH 6~.ll

>KeTa 3a 1967 ro.n, o npoexTax 6~.n>KeTa, wTaT

HOA 'IHCneHHOCTH H nnaHe xanHTanbHOrO CTpO

HTenbCTBBt a TaX>Ke 0 Me>K.llyHapo,llHOM COTpy.ll

HH'IeCTBe aa 1968 ro.n. S&m yTBep>K.lleH HOB&IA 

TexcT •nono>KeHHH o nepcoHane Oo'be.llHHeHaoro 

HHCTHTyTa H.nepHbiX HCCne.llOBBHHA' o KOMHTeT 

e.llHHOrnaCHO H36pan Ha HOBI:dft CpOX Ha noCT 

.nHpexTopa HHCTHTyTa axa.neMHxa H.H.Boron~-

6osa. 8 CBH3H C HCTe'leHHeM cpoxa nonHOMO'IHR 

BHue-.nHpexTopa OHHI1 npoclleccopa A,Xp&IHXeBH

'Ia KoMHTeT H36pan Ha o'lepe.nHoA cpox aa STY 

.non>KHOCT& axa.neMHxa X.XpHCToaa. 

4-7 H~HSI 1968 ro.na COCTOHnacb XXIV C e C C H K 

Y 'I~ H oro coB eTa OHHI1, Ha xoTopoA ,paccMaT

PHBanHCb npe.nno>KeHHH .llHpeKUHH HHCTHTYT8 
no nHTHneTHeMy {1971-1975 r.r.) nnaHy pa3-

BHTHSI OHHH. Sb!nH yTaep>K.lleH&I peweHHH y'I~HhiX 

COBeTOB no ci!H3HXe BbiCOXHX H HH3XHX 3HeprHft, 

Y'I~HI>IA coseT npHcy.nHn npeMHH 011HI1 3a ny'l

w&e Hay'IHO-HCCne.llOBaTenbCKHe H Hay'IHO-Me

TO.llH'IeCXHe pa60TI:d 1967 ro.na. 

8 npowe.nweM ro.ny 6&mH npose.neHI:d .nBe 

ceccHH Y 'Ill H oro co BeT a no lj> H 3 H x e 

B bl C OK H X 9H e pr H-A. Ha MaAcxoA ceCCHH 

paCCMaTpHBanHCb TeMaTH'IeCXHe nnaHI:d Hay'IHO
HCCne.llOBaTenbCXHX pa60T HHCTHTyTa1 COCTOSI~ 

HHe no.nroToBKH sxcnepHMeHTOB 011HI1 aa yc-

XOpHTene 114183, a T8X>Ke 6b!nH BHOBb H36pa

Hbl pa60'IHe opraHbl XOMHTeTOB no ci!H3HXe Bbi

COKHX sHeprHA. Ha .nexa6p&cxoA ceccHH Y'lli

Horo coBeTa 6&1nH 3acnywaH&I .noxna.n1>1 o nep

cnexTHBHOM nnaae pa3BHTHH na6opaTopHH Bbl

coxHx saeprHA, o nnaae Hccne.noBBHHA no xon

nexTHBHOMy MeTO.llY ycxopeHHSI H MeponpHSITH

SIX no ero peanH3aUHH, 0 COCTOSIHHH pa60T no 

npoexTHpOBaHH~ MHoroxy6oaoA >KH.llXOBO.llOpO.llHOR 

ny3&1pbXOBOA XaMepblo 

Y'I~H&IA coBeT no ci!H3HXe HH3-

K H x sa e pr H A nposen B 1968 ro.ny .nse 

cecc HH, B&mH 3acnywaH&I OT'IliTbl o pa6oTe 

KOMIIT9TOB IIO HeATpOHHOA H Sl.ll9pHOA iJ>H3HKe 

H aay 'IHble .noxna.llbl no pa6oTaM, npoBO.llHMbiM 

B OT.llene H.llepHOft cnexTpOCXOnHH na6opaTopHH 

H,llepHbiX npo6neM H B na6opaTOpHH aeATpOHHOR 

ci!H3HxH. 1136paHbl pa6o'IHe opraHbl xoMHTeTOB 

no ci!H3HXe HH3XHX saeprHA. Ha o6eHx ceccHHX 

· o6cy>K.llanca Bonpoc o aeo6xo.nHMOCTH coopy>Ke

HHH B 011HI1 MoaosaepreTH'Iecxoro UHxnoTpoaa. 

Bh!nH paccMoTpeHI:d npo6neMH&Ie nnaa&l aay'IHbiX 

Hccne.noBaHHA 011HI1 no ci!H3Hxe HH3KHX saeprHA 

aa 1969 ro.n H nnaH&I Me>K.llyHapo.nHoro coTpy.n
HH'IeCTBa. 

8 1968 ro.ny cocToHnHc& TPH 3ace.naHHH 

Ka M epHoro xoMHTeTa, aa !CoTop&IX pac

cMaTpHBanac& nporpaMMa Hccne.noBaHHA aa 

ny3blpbXOBI:dX XaMepax, B TOM 'IHCne Ha 2-MeT
poBOA nponaaoBOA ny3&1p&xosoA xaMepe 011HI1 

~ 114183. B&mB 3acnywaHbl coo6weHHH o6 yc

TaHoBneHHH coTpy.llHH'IecTBa c Pe3eP«<!6p.noBCxoA 

na6o oaTOPHeA H na6ooaTOPHeA B Ooce. c 11a
CTHTYTOM <P83 A BCTpHACKOA axa.neMHH Hayx 
~ C lj>H3HKaMH 41HHnHH.llHH, 

O.!lHOBpeMeHHO rrpoxo.nHnH 3ace.naHHH 41 o To -

31M y nbC H 0 H H 0 r 0 K 0 M H T eTa, Ha KOTOpbiX 

I>iBCCM8TpHB8nHCb nnaHbl o6ny'leHHH 3MynbCHR 

11a y cxopHTensrx OHHH H 114>83, a Tax>Ke 

BIOnpOCbl COBM9CTHbiX C 16 HHCTHTYT8MH CTpaH

Y'I8CTHHU OHHI1 Hccne.noBaHHA B o6pa6oTxe · 

clloTo sMyn&cHA, o6ny'leHHbiX aa ycxopHTene 

J.1HCTHTyTa 4JH3HKH BbiCOKHX SHeprHA • 

CocToHnoc& Tax>Ke rrepaoe 3ace.naHHe op-
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PBc. 98. BBue-aBpeiC

Top HHCTHTyTa npo~ec

COp H.CoaHoM BbiCTyna

eT Ha 3aceaaHHH Y~e

lioro coBeTa. 

PHc. 97. Y~eHbiR coBeT OTMeTHn 72-neTHe c o .QHR poJK.QeHHR cTapeRwero ~neH!! CoBeTa BKBJIBMH

. Ka r.H B.QJKBICOBa. Ha CHHMKe: BHU8-JIHpeKTOp OHHH BKBJieMHK X.XpHCTOB OT HMBHH Y'lfmoro coBe -
TB 1103Jlp8BnR6T J06HnRpa. 



raHHaosauuoro B 1968 roay 3 n e K T p o H H oro 

K 0 M H T eTa, KOTOpbiti aacnywan HH!jJOpMaUHIO 

na6opaTOpHti 0 npOBOJlHMbiX aneKTpOHHblX pa6o

TaX H nnaHHpyeMblX MeTOJlH'leCKHX paapa6oTKaX. 

KoMHTeT o6cyaHn sonpoc noaroTOBKH nepsooqe

peJlHbiX 3KCnepHMeHTOB Ha yCKOpHTene 114183 

H pa3BHTHH H3MepHTenbHOrO UeHTpa 06oeJlHHeH

HOrO HHCTHTyTa B 114183. 0ao6peHbl npoBOJlHMbie. 

B nBT A pa6oTbl no C03JlaHHIO H3MepHTenbHO

Bbl'lHCnHTenbHOro KOMnneKCa 011fll1. 

B 1968 roay 6bmo asa aaceaaHHH K oM H T e

T a n 0 He i!: T p 0 H H 0 ti !jJ H 3 H K e, Ha KOTOpb!X 

o6cy~JlanHCb npeano~eHHH CTpaH-y'laCTHHU HH-
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CTHTy Ta 0 npoeKTHpOBSHHH ycTaHOBOK JlnH 3K

cnepHMeHTOB ua 11EP-2, a T8K)I(e cocTOSIHHe 

pa6oT no peKOHCTpyKUHH cywecTsyrowero 

peaKTopa 11EP H Mepbi o6ecneqeHHSI 6biCTporo 

nycKa 11EP-30. 

KoMHTeT no staepaoi!: !jJH3HKe 

npose n asa cosewaHHH, seceaaee cosewaHHe 

COCTOHnOCb B Pocceuaop¢e ( rnP). PaccMaTpHBa

nHCb pa6oTbi no coaaaHHIO Macc-cenapaTopoB 

H ttepcneKTHBbl HCCneJlOBSHHti CTpyKTypb! HJlpa C 

llOMOTllbiO MOHOXpO .. JBTH'leCKHX ny'IKOB 'lBCTHUo 

06cy~aanHCb TaK~e npeano)l(eHHH no nHTHneT

HeMy nnaay ua 1971-1975r.r. 
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fipeMHH 

06beAHHeHHOrO HHCTHTyTa BAep~X HCC~eAOBaHHi 3a 1967 rOA 

Ha coHcKaHHe npeMHA 06~eaHnennoro HH

CTHTyTa stnepHblX nccnenoaann.i!: 3a 1967 ron 6bmo 

npeacTasneHo 10 nyqwHx nayqno-Hccnea oaa

TenbcKHX H H8y'IHO-MeTOnH'IeCKHX pa6oT, Bbinon

HeHHhlX COTpyaHHK8MH HHCTHTyTa, 

PewenHeM Y11~noro coseTa OIHUI oT 7 HJO

Hst 1968 rona 6bmH npHcy)I(JleHbl npeMHH 3a cne
nyJOWHe pa6oTbi: 

n e p B a Sl n p eM H Sl OIHHI 3_8 Hay qno

HCcnenoBaTenbCKYJO pa6oTy •npeano*eHHe H pa3-

pa6oTKa HOBOrO Meroaa H3MepeHHH ~¢eKTHBHOi!: 

M8CCbl pe30H8HCOB C flOMOWb!O aByxKaHanbHOA 

CHCTeMbl COBMeCTHO pa60T8JOUlHX <IJHnbMOBbiX 

HCKpOBb!X KaMep H qepeHKOBCKHX y -cneKTpO

MeTpOB H o6Hapy*eHHe aneKTpOH-fl03HTpOHHbiX 

pacnaaoB BeKTOpHblX Me30HOB' t 

AaTopbi: M.A.A3HMos, A.M.EanaHH. Sl.rnaaKH, 

n.B.ronoBaHOB, B.T .M~TJOWHH, s.n. 3en eHOB, 

n.r.MaKapoB, A. T .MaTJOWHH, B.c.nauTyes, p .cl>np

KOBCKHA, M.C.XsacTynoa, M .H .XaqaTyp HH, 

H.B.'t{yaHno, n.H.lllTapKOB. 

.llae BTopbJe npeMHH OHSIH 3a na-

yqno-HccneaoeaTenbCKHe pa6oTbi 

1. 'HeKOTOpbie 3aaaqH KBaHTosoA TeopHH nonH 

H HX Toqnoe peweHHe', 
aBTopbi: H.A.tfepHHKoe, E.M.Eap6awoa; 
2. 'COBOKyflHOCTb pa60T no HCCnenoBBHHIO yn

pyroro 11+ p -pacceHHHSI na3aa', 
aBTOpbi: A.C.BoseHKo, E.H.rycbKoe, T • .llo6po

aonbcKHi!:, M.cl>.nHxaqee, A.n. nJ06HMOB, H.A.Ca

BHH, B.C.CTaeHHCKHA, IO.A.MaTyneHKo. 

nepBaSI npeMHSI OHSIH 38 Hayqno

MeToaHqecKyJO pa6oTy • MeTO.QHKa 6ec¢HnbMOBbiX 

HCKPOBbiX KaMep, pa6oT8101UHX H8 nHHHH C 38M' 1 

asTophl:n.C.Sapa6aw, H.H.roaopyn, H.A.ronyT

BHH, A.r.rpaqes, IO.B.3aneacKHi!:, 11.M.I1sanqenKo, 

r.M.KaabiKOB, c.c. KHpHnoa, JO.r. KHpJOWHH, 

a.n.nyra'leBH'l, r.r. TaXT8MbiWeB, 3.H.llbira
IHOB. 

B To p _a Sl n p eM H Sl 6bma npHCy>KaeHa 

'3a pa6oTy • AnnapaTypa .anH npeUH3HOHHbiX H3-

MepeHHA H CT86HnH38UHH MarHHTHbiX noneA C 

6onbWHMH rpaaHeHT8MH' t 
aBTOpbi: .ll. n.BacHneBCKaSI, n.B.BacHnbeB, 

IO.H • .llenncoa, C.A.MsamKeBH'I, B.B. KanHHH'IeHKo, 

A.r.KoMHccapoa, B.M.na'IHHos, B.H.npHnHnKo, 

IO.M.Cycoa, n. T .lllHwnHHHHKOB. 



Mex~yuapo~H&Ie 

css3M M uayquoe coTpy~HMqecTso 

CoTpynHH'IecTBo H cBH3H 06~enHHeHHoro 

HHCTHTYT8 smepHblX HCCnenOB8HHA C npyrHMH Ha

Y'IHbiMH ueHTpaMH paasHsanHcb a 1968 rony 

B T9X >K9 H8DpasneHHHX0 'ITO H B npOWDbl9 ro

nblo 3THMH HanpaaneHHSIMH HBnsiJOTCH: 

1. OpoaeneHHe pa6oT COBM9CTHO C H8y'IHO

HCCnenOB8T9nbCKHMH opraHH38UHHMH CTpaH

y'ISCTHHU OlHU1. 

2. OpraHH38UHH Hay'IHbiX H MeTonH'IeCKHX 

coaewaHHA OH.HH. 

3. CoTpynHH'IeCTBo H CBH3H c Hay'IHbiMH 

U9HTp8MH CTp8H0 He HBnHJOIUHXCSI Y'I8CTHHU8MH 

HHCTHTyTa. 

4. Y'laCTHe 06~enHHeHHoro HHCTHTyTa B 

Me>t<nyHaponHblX H H8UHOH8DbHblX KOH<l!epeHUHHX. 

Hay"<~Hoe coTpynHH'IeCTBO OH.HH c HSUHO

Han&HbiMH HHCTHTyTSMH CTpaH-y'laCTHHU HBnHeTCH 

ocHoaoA neHTen&HOCTH OH.HH B o6nacTH paaB}I

THH Me)KnyHaponHhiX CBH3eA:. T 8KOe COTpynHH

'19CTBO COL19ACTByeT BblfiOnH9HHJO H8y'IHbiX H 

T9XHH'I9CKHX aanaq, CTOHIUHX nepen HHCTHTyTOM, 

H0 C npyroA CTOpoHblt OK83biB89T BDHHHH9 H8 paa

BHTHe HnepHblX HCCnenoB8HHA B H8UHOH8DbHblX 

<l!H3H'I9CKHX U9HTp8X 9THX CTpaH. 

CoTpyaHH'IeCTBo na6opaTopHA HHCTHTyTa c Hay,HQ

HccnenoaaTen&cKHMH opraHH38UHHMH CTQSH-y'laCT-

!!.!!!1 

B 1968 rony KonH'IeCTBo pa6oT, BbmonHH

eMbiX COBM9CTHO C HHCTHTyT8MH CTp8H-Y'I8CT

HHU0 aoapocno no 210. HH)Ke cnenyeT nepe'leHb 

DHWb H9KOTOpbiX H3 HHX0 HnnJOCTpHpyJOIUHA WH

pOKHe M8CWT86bi H 8KTyanbHOCTb T9M8THKH COB

M9CTHblX HCCnenoBSHHA. 

Heo6xonHMO OTMeTHTh, a nepay10 oqepen&, 

KOMDneKC 9KCnepHMeHTOB0 roTOBSIIUHXCSI H 

ocywecTBmleMbiX OH.HH Ha ycKopHTene HHcTH

TyTa <l!H3HKH BhlCOKHX 9HeprHA (Ha 76 faa). 

OonyqeHbl nepBbl9 H8y'IHbl9 peaynhT8Tbl B HCcne

noBSHHH ynpyroro pp -pacceHHHH Ha Manbie 

yrnbi npH 9HeprHH OT 12 no 70 faa ( pyKOBO

nHTenb B.A.HHKHTHH). B aToA pa6oTe y'laCT-
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BYIOT yq(!Hble HPB, .UPB, nHP, CCCP. Cne

naHO H9CKODbKO o6nyqeHHA clloT09MynbCHA B nyq

Ke OTpHU8T9DbHblX DHOHOB C HMnynbC8MH OT 40 

no 60 raa/c ( PYKOBOnHTenb K.n.ToncToB). Ma

TepHan pacnpeneneH Me)Kny na6op8TOpHHMH 

CTpaH- Y'I8CTHHU HPB, BHP. M HP. nHP. CPP. 

CCCP , tJCCP. fpynnaMH KaMep.Horo oTnena 

nB3 BM~CTe c HHCTHTyTSMH HPB, BHP, r.nP 

H nHP BbinOnHeH 6onbtliOA o6~eM M9TOL1H'Iec

KHX p a 6oT DO onpeneneHHIO ODTH'I9CKHX KOH

CT8HT 2-MeTpOBOit npOD8HOBOA nyahlpbKOBOA 

K8M9pbl H COanaHHIO UHKna nporp8MM nnH o6-

C'I(!T8 C06biTHAo · C H8Y'IHO-HCCnenosaTenbCKHMH 

opraHH38UHHMH CTpaH-Y'ISCTHHU BeneTCH paapa-

60TK8 KpyDHbiX <l!H3H'I9CKHX yCT8HOBOK nnH npo

BeneHHH aKcnepHMeHTOB Ha ycKopHTene H<Z>B3: 

MarHHTHoro HCKpoaoro cneKTpoMeTpa (oTnen 

A.A.Ts nKHHa coaMeCTHO c HHCTHTyTaMH BHP, 

r.nP, n HP, CCCP, t{CCP). npoeKTa MHoroKy-

6oaoA ·KaMepbi (oTnenbi f.H.CenHB8HOB8 0 H 

A.f.3en &nOBH'I8 COBM9CTHO C HHCTHTyTSMH fnP, 

CCCP H tJCCP), uayxMeTposoA: sonoponHoA 

nyabip bKOBoA KaMep&I ( oTuen H.M .BHpscoea 

coaMeCTHO c 'liCCP H H<IIB3, Cepnyxoa), cneKT

poMeTp a no apeMeHH nponeTa uns noHcKa TH

)Ken&IX '18CTHU H 8HTHSIL19p ( rpynna 3.liHC9K8 

COBM9CTHO c r.nP, nHP H H<Z>B3, Cepnyxoe), 

yCT8HOBKH nnH nonHpH38UHOHHblX 9KCnepHM9HTOB 

npH a HeprHH 60 faa (rpynna ~.M.KaaapHHOBa 
H B.C. HeraHoBa npH y'laCTHH HHCTHTyToB 

CCCP H lJCCP). 

B na6opaTOpHH BhlCOKHX SHeprHA 

rpynna M.H.Xa'laTypHHa coTpynHH'IaeT c Hay'I

HhiMH u eHTpaMH t{CCP H nHP B 9KCnepHM9HTaX 

no ane KTpOMarHHTHbiM pacnanaM B9KTOpHbiX 

M930~0Bo fpynna n.H.CTpyHoBa BM9CTe C 

<l!H3HK8MH nonbWH H rnp npoaonHT 9KCnepHM9HT 

no n HOH-HyKnOHHOMy paCC9SIHHIO H8 M8nbi9 yr

nbi M9T OL1HKOA 6ec<l!HnbMOBbiX HCKpOBbiX K8Mep 

Ha nH HHH C 3BM. 

H oB&Ie peayn&TaTbi no pacnany 6oaoHHbiX 

pe30H8 HCOB H8 rr 0 -M930Hhl H raMM8-KBaHThl 

nonyqeHbi rpynnoA 3.CTpyran&cKoro, coTpynHH'Ia

JOIUeA c UeHTpanbHhlM HHCTHTyToM <l!HaH'IeCKHX 
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HccneuosaHHA BAH H HLiepHbiMH ueHTpaMH B Bap

wase H KpaKose. 

Eon&wyiO pa6oTy seuyT rpynnbi M • .U.llJacjlpa

HoBa B o6pa60TKe CHHMKOB C 40-caHTHMeTpo

BOA BOLIOpOLIHOA KaMepbi ( BM9CTe C HHCTHTy

TaMH HPE) H P.M.fle6euesa a o6pa6oTKe MaTe

pHanos 1-MeTposoA KaMepbl (c r.nP, M HP, 
CPP H 'lCCP). 

fl a 6 0 p a T 0 p H Sl Sl l1 e p H bl X n p 0 6 n e Mo 

3uec& rpyrmaMH IO.M.KaaapHHoBa H E.C.Hera

HoBa COBMBCTHO C rpynnoA B.npecnepHHa (HH

CTHTYT SlllePHbiX HccneLIOBaHHA lfCAH) H 11.E biCT
pHUKHM ( HHCTHTYT Bbi'IHCnHTen&HOA T9XHHKH 

t{CAH) BbinOnHeH nepBbiA SKcnepHMeHT no LIBOA

HOMy paCCBSIHHIO npOTOHOB C .HCnOnb30Ba HHeM 

nonHpH30BaHHOA MHWeHH. 

BeueTCSI H3yqeHHe npouecca usoAHoA nepe

aapHJlKH TT -M930HOB Ha SIJlpe ( pyKOBOJlHTenb 

B.M.CHilOPOB) npH y'laCTHH rpynnbi c.H o HRUe 

(~CCKRA yHHBepcHTeT CPP) R rpynnbi .U. Tys

LieHLIOp>Ka (HHCTHTyT cj!H3HKH H MaTeMaTHKH MAH, 

YnaH-BaTop). 

Ha peaKTope <l~HaRqecKoro HHCTHTyTa BAH 

npouon>KaeTCSI HccneuosaHHe peaKUHH o6paaosa
HHSI nap e~e- C noMOWbiO LIHcjJcjly3HOHHOA Ka-

Mepbl na6opaTOpHH SlllepHbiX npo6neM 0 npOBOllHMOe 

rpynnoA IO.A.Wep6aKosa BMecTe c rpynnoA B.XpH

cTosa. fpynnolt B.E.ct>nSirHHa coBMecTHO c rpynnoA 

3.ct>eH&Bewa ( UeaTpan&HbiA HHCTHTyT cj!HaHqecKHX 

HccneuosaHHA BAH) H H.TyqeKa (YHHBepcHTeT B 

KowHue, t{CCP) Ha ny'IKe rr -MeaoHoB c HM

nyn&coM 5 fas/c BbiDOnHSieTCSI 3KCn~pHM9HT 
Ha nponaaosolt ny3bipbKOBoA KaMepe no no

HcKy p8JlH8UHOHHbiX pacnaLIOB pe30H8HCOB C 

yqacTHeM cTpaHHbiX qacTHU. 

0TLienoM HOBbiX Hay'IHbiX pa3pa60TOK COB

MeCTHO c rpynnolt: M.neTpawKy (Ha HHcTHTy

Ta aToMHOA $H3HKH , EyxapecT) coaLiaHa anna

paTypa LinSI 3KCnepHM9HTOB no 3aXBaTy OTpH

UaTen&HbiX MIOOHOB TSIJK9nbiMH S1Jlp8MH 0 npH 

y'laCTHH rpynnbi r. TyM6esa ( IPH3H'I9CKHA HH

CTHTyT BAH) paapa6oTaHa H B aacToHwee spe

MSI BbiBeaeHa B EonrapHIO annapaTypa LinSI H3y

'19HHSI (y-y) - yrnOBbiX KOppenSIUHA. 

B coTpyJlHHqecTse co cTpaHaMH-yqacTHH

uaMH HHCTHTyTa npOBOJlSITCSI WHpOKHe HCCne

JlOBBHHSI B o6naCTH SIJl9pHOA CD9KTpOCKODHH H 

paJlHOXHMHHo ,UnSI 3THX onbiTOB no o6weA npo

rpaMMe npOH3BOJlSITCSI DOCTaBKH H30TODOB B 

Bapwasy, fleHHHrpau, P>Ke>K (liCCP), B MocK

By H Tello npoLIOn>KBIOTCSI MeTOllHqecKHe p860Tbl 

DO M8CC-cenapaTopaM0 B KOTOpbiX npHHHM8IOT 

y'laCTHe f.QP (pa3pa60TKa HCTO'IHHKOB HOHOB), 

HA3 HM. H.B.KypqaTosa ( BhiCOKOBon&THaSI an

napaTypa) H up. 

Y'I~Hwe fla6opaTopHH TeopeTH

q e C K 0 A cjJ H 3 H K H nOLILI9p>KHBanH TeCHbie Ha

Y'IHbie CBSI3H C T90P9THK8MH CTPBH-vqacTHHUo 
B qacTHocTH, B.nyK&SI,HOBbiM " H.neTKoBbiM 

BMecTe c O • .UyMHTpecKy (EyxapecTCKHA yHnsep

CHTeT) BbiDOnHeHa pa6oTa no H3Y'I9HHIO peaK

URi!: cpwsa, H.H.nSITOBhlM COBM9CTHO c o . .ny

MHTpecKy, A.CaHLiynecKy H M.KpHcTy (HA<JI, 

EyxapecT) - no HccneuosaHHIO anbcjla-pacnaua, 

·H.H.MHxaAnOBbiM H 3.HaLI>KaKOBbiM ( <21H3H'IeC

KHlt: HHCTHTyT BAH) - no TeopHH spawaTen&HbiX 

cneKTpOBo npoJlOn>KaeTCSI H3y'leHHe CTpyKTypbl 

nerKHX HLiep npH yqacTHH UeHTpanbHoro HHCTH

TyTa HllepHbiX HccneJloBaHHA ( PocceHJlOpill), 

npo6neMbl MHOrHX Ten - COBMeCTHO C J.1HCTHTy

TOM SIJlepHoA cj!H3HKH (KpaKoB) H Bpounas

CKHM YHHB9pCHT9TOM 0 CTpyKTypbl CnOJKHbiX 

SIJlep, HJlepHbiX peaKUHA H CBOi!:CTB aHrapMOHH

'19CKHX KpHcTannos - c H~H (Bapwasa) H 
H~cl> ( KpaKos). 

fla6opaTopHSI Sll19pHhlX peaKUHA 

ycneWHO npOJlOnJKana COTPYilHH'IeCTBO c r.nP 

H PyMbiHHeA B HayqeHHH cnoHTSHHO uenSIWHXCSI 

HLiep. K yqacTHIO B STHX pa6oTax seuyT nouro

TOBKy cj!H3HKH M HP. CosMecTHbie HccneJlosa

HHSI B o6naCTH HLiepHOA cneKTpOCKOnHH npOBO

JlHnHCb B nHP H r.nP. Pa6oTaiOI.DHe B n~Pe 

Y'I~Hbie H3 3THX CTpaH nony'laiOT 6onbWYIO no

MOI.Db OT CBOHX HHCTHTyTOB B OCyi.DeCTBneHHH 

3KCnepHM9HTOB H nOJlrOTOBK9 annapaTypbl 

( rpynnbi A.XpbiHKesHqa, 3.BHn&ren&MH, K.AneK

caHJlepa). 

Bec&Ma nnoJlOTBOpHbiM 6bm H Hay'IHbiA 

KOHTaKT rpyDnbi paJlH03neKTpOHHKH C 



PHc. 98. MeJK.QyHapoP.Hblll cHMno3HYM no cTpyx
Type Ha.pa ( Jly6Ha). 
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MeJKJJ.YHSpoi1Hblll CRMno:JRYM no cTpyKType 

SIIIPS ( P,y6HS) • 
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UM~M BAH npH cos.naHHH nporpaMMbi a BTOMa

TH38UHH axcnepHMeHToB. fpynnoA LI. M ·aTa ( M.RM 
BAH, Lle6peueH) paspa6oTaH TpaHsHcTo pHbiA 

.llHCKpHMHH8TOp ~8CTHU no ~OpMe HMnyn&c a .llnH 

Hccne.UOB8HHH B na6opaTOpHH H.llepHbiX p e8KUHA 

IIpOTOHHbiX Hsny~aTeneA. 
CneuuanHCTbi H3 PyMbiHHH, t.JCCP H BeHr

pHH y~aCTBOBBnH B KpynHoA pa6oTe no peKOH

CTpyKUHH Y -150 B 2-MeTpOBbiA H30XpOHHbiA 
UHKnOTpOH. 

na6opaTOpHH HeATpOHHOA ~ H 3HKM 

p83BHBana COTpy.llHH~eCTBO C ~H3HK8MH tfCCP 

B uccne.noaaHHH Ha MEPe raMMa-cnexTpoB H3 

peaKUHH ( n y ) H8 pe30H8HCHblX HeATpOH8X 

( Hay~HbiA pyxoao.nuTen& ..R.Yp6aHeu, MHCTHTYT 

H.llepHblX HCCne.nOBBHHA tfCAH), nony'le HHbie 

pesyn&TaTbi o6pa6aThiBanuc& B Liy6He H P *e*e• 

npaKTH~eCKOe 3Ha~eHHe .llnH peaKTOpHOA TeX

HHKH HMeiOT pesyn&TaTbl H3MepeHHA, no.nr oTOB

neHHhiX H npoao.nHMbiX Ha MEPe rpynn oA H3 

UM..RM (PocceH.nopcl>) H ~3M (06HHHcx ), no 

usy~eHHIO BnHHHHH .nonnnep-a~eKTa aa np onyc

KAHHe HeATpOHOB ypaHOM-238. 

B ~H3H~ecxoM HHCTHTyTe BAH no.nr oToB

neaa annapaTypa, H Ha MBPe npoae.neHo usy

~eaue BapH8UHH KHHeTH~eCKOA 3HeprHH OCKOnKOB 

.neneHHSI ypaHa-235 H3 pa3Hb!X pesoHaHCOB0 B 

pesynbTaTe qero o6aapy*eHo pasnuque a aaeprHH 

OCKOnKOBo 

fpynnoA npo~. E • ..RHHKa ( M..R~, K paxoa) 

npOBO.IlHnHCh HCcne.llOB8HHSI .llHHaMHKH npHMeCHbiX 

aTOMOB B cnnaB8X MeTannOB H .llHHaMHKH KpH

CTannoB c MonexynHpHbiMH rpynnaMH, a TaK*e 

pa3pa6a'I'biBanCH MHOrOKBHBn&HbiA HeftTpOHHbiA 

cneKTpoMeTp .nnH MBP-30. 

CoaMeCTHO c rpynnoA npo~. E.E ypaca 

( nHP) npoae.neH 6on&woA UHKn HCCne.no BBHHA 

( n - e ) - B38HMO.IleACTBHH MeTO.IlOM .llH~p8K

UHH HeATpOHOB H8 MOHOKpHCTannaX BOnb~paMa. 

na6opaTopHeA Bhl'IHCnHTe n bHOA 

T e X H H K H H a B T 0 M a T H 3 a ll H H . HBy~Hbie 

KOHT8KTbl OCyiiieCTBnHnHCb IIO cne.nyiOIIIHM OCHOB

lfb!M aanpaaneHHHM: 

- BBO.Il B 3KCnnyaTaUHIO MaWHH H3 MepH-

TenbHO-Bbl'IHCnHTenbHOro KOMnnexca HHCTHTyTa 

H pacwupeHHe BlfeWHHX ycTpOACTB 38M ( C fLIP); 

- C03.1l8HHe CHCTeMbl MBTeMaTH'IeCKOrO 

o6ecne'teHHH B3CM-6 c TpaacnHTopoM c H3biKa 

~OPTP AH H MaTeMaTH'Iecxoro o6ecne'leHHH 

cHcTeMbi MaWHH (c CCCP, fLIP .11 BHP); 

- paapa6oTxa H usroToaneaue npocMoTpo-

aoro o6opy.noaaHHH .nnH HPD ( c M~B3, Cepny-
xoa); 

- no.nroTOBKa H sanycx Ha CDC-1604A cuc

TeMbi nporpaMM o6pa60TKH K8MepHbiX CHHMKOB, 

B ~8CTHOCTH0 C 1-MeTpoaoA )Klf.llKOBO.IlOpO.IlHOA 

xaMepbi ( c fLIP). 

CneuuanHCTbi cTpaH-y'laCTHHU so apeMH 

KOMBH.IlHPOBOK B nBT A npHHHMBnH Y'IBCTHe 

B 3KCnnyaT8UHH M8WHH na6opaTOpHH0 COCTBB

neHHH H OTna.nKe npOl'paMM0 paspa6oTKe H HC

nhiTBHHH 8BTOM8TOB. 

npo.non>KanOCb COTpy.llHH'IeCTBO 0 T .ll en 8 

p8.1lH8UHOHHOA 6e30II8CHOCTH C ~J.i 

BAH B uccne.noaaHHH ~~ex'l1!aaocTH .nosHMeTpa 

B noTOKe TennOBbiX HeATpOHOB peaKTOpa 

MPT-1000 B Cocl>HH; c UM..RM (Poccea.nop~) 

B H3MepeHHSIX 38BHCHMOCTH ~~eKTHBHOCTH pe

rHCTpaUHH .neTeKTOpa B W8p0Bb!X nonH3THneHO

BbiX 38Me.llnHTenHX OT 3HeprHH HeATPOHOB HB 

11BPe 011..RI1; C 11HCTHTyTOM SI.UepHbiX HCCne.no

BBHHA ( Caepx) no Hccne.noaaHHIO .ll03HbiX xa

paKTepHCTHK npOTOHOB B TK8He3KBHBaneHTHOM 

~aHTOMe HB IIy'IKe CHHXpOUHKnOTPOH8 na6opa
TOpHH Sl.llepHbiX npo6neM. 

Hay'IHhie KOMBHf!HpOBKH 

B Te'teHHe ro.na B 011.RI1 no6biBano 676cne

uuanHCTOB H3 CTpaH-y'IBCTHHU (He C'IHT8SI CO

•BeTCKHX Y'I~Hb!X) 0 300 H3 HHX - .llnH BbiiiOnHeHHSI 

H8Y'IHhlX paoOT H H8Y'IHO- TeXHH'IeCKHX paspa6o

TOK0 OoCy)KJleHHSI peaynbT8TOB COBMeCTHbiX HCCne

..llOB8HHA1 o6MeH8 OnbiTOM H KOHCynbTBUHA H 

229 Y'I~HbiX - .llnH Y'I8CTHSI B KOH~epeHUHSIX H 

CHMnosayMax. 146 qenoaex npues*anH Ha cec

CHH Y'I~HbiX COBeTOB no ~H3HKe Bb!COKHX 3Hep

rHA1 ~H3HKe HH3KHX 3HeprHA, TeopeTH~eCKOA 
~H3HKe, 8 T8K)Ke H8 COBeiii8HHSI cneuHanH3HpOB8H

HbiX KOMHTeTOBo 

B HCTeKweM ro.ny 011.RI1 aanpaaun B cTpa

Hbi-y'laCTHHUbi ( ae C'IHTaH CCCP) 258 qenoaeK. 

29 H3 HHX npHHHnH Y'I8CTHe B H8y'IHhlX COBeWa-



HHSIX0 opraHH30BaHHblX HHCTHTYTOM, 45 - B Ha

y'IHblX COBeiDaHHSIX H KOHcpepeHUHSIX0 opraHH30-

BaHHblX CTpaHaMH-y'laCTHHUaMH, ,Ung COBMeCT

HOI!: pa60Tbl0 06MeHa OnbiTOM H 'ITeHHSI neKUHA, 

a TaK>Ke llnSI peWeHHI!: BOnpOCOB0 CBSI3a.IIHblX C 

nocTaBKol!: o6opyaosaHHSI u npu6opos, Bbtexano 

170 qenoseK, 

CpeaHHSI nponon>KuTen&HOCTb KOMaanupoaoK 

cocTaBnHna 8-14 nuel!:, B CBH3H c peweuueM 

XXI ceccuu Y'I~Horo coseTa qacTb cneuuanucToB 

OH.RH 6bma KOMBHilHposaHa B cTpaHbt-y'laCTHH

Ilbl ua 6onee nnuTen&Hbte cpoKH ( 1-3 MecHua): 

B.E.ni06HMOB - B lfCCP. A.A.nnese H c.n. TpeTb

SIKOBa - B PyMblHHJO, E.H.MapKOB H r.Bal!:ep -
B f,UP, 

!!P.oaeseuue uayqH&tx coaemauuA 

06'h91lHH9HHbiA HHCTHTyT SIQ9pHbiX uccne
QOBBHHA B 1968 rosy oprauuaoa~n 23 coae

wauuH: 7 coaewauuA no cpuauKe BbiCOKHX H 

HH3KHX 9HeprHA H M9TOQH'I9CKHM BOnpocaM 

u 16 uayqao-opraauaauuoHHbiX cosemaauA (aa

ceaaHHSI cneuuanH3HpOBaHHblX KOMHTeTOB H cec

CHA Y'I~HblX COB9TOB no cpH3HK9 BbiCOKHX 9Hep

rHA H cpH3HK9 HH3KHX 9HepruA, Y'I~HOrO COBe
Ta no T90p9TH'IeCKOA cpH3HKe), 

B HJOne B ,Uy6ue cocToHncH Me>Ksyaapos

Hbtl!: CHMn03HYM no CTpyKType SIQpa, opraHH-

30B8HHbli!: npu nonaep>KKe Me>Kayaaponuoro co

IOaa 'IHCTOI!: H npHKnasaol!: cpuaHKH u Me>KQyua

poauoro areHTCTsa no aToMHoA saepruu. B pa-

6oTe cuMnoauyMa yqacTBosanu 44 7 y'I~HbiX ua 

26 CTpaH, B TOM 'IHCne MHOrHe BbiQ8IOIUH9CSI 

cJIH3HKH MHpa, 
B Mae 06'h91lHHeHHbiA HHCTHTyT SIQ9pHblX 

uccnenoaauuA coaMeCTHo c EonrapcKol!: aKaae

MHeA uayK npoaen B Bapue Mell<llyHaposH&IA 

ceMHHap no TeopHH 9n9M9HT8pHbiX '18CTHil0 Ha 

koTopoM npucyTcTBoaano 6onee 100 y'I~HbiX 
H3 15 CTpaH, 

B AnywTe 2 uenenu pa6oTana Me>KSyHa

poaHaH WKona no npuMeH9HHJO MeKTpOHHO-Bbi

'IHCnHT9nbHbiX MSWHH B 381l8'18X 9!CCnepHM9H

TanbHOft cpH3HKH H COCTOSinCSI V CHMft03HyM, 
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OH.RH no paauosneKTpoHHKe, TeMaTHKa wKonbt 
Bbtaaana 6on&wol!: HHTepec co cTopoHbt MHorux 

cJIH3H'IeCKHX HHCTHTyTOB CTpaH-y'laCTHHUe B Ka

qeCTBe neKTopoB 6binH npurnaweHbt aesywue 

y"'~H bte OH.RH u cTpaa-yqacTauu, a TaK>Ke coe

uuanucTbt H3 UEPHa H CaKne. 

Ycnewuo npownu a ,Uy6ae coaemaHHSI no 

nHoH- HyKnOHHOMy H HyKnOH-HyKnOHHOMY B3aHMO

Jlei!:CTBltSIM0 no 6bi.CTpblM pallHOXHMH'IeCKHM MeTO

JlaM a uccnenoaaHHSIX aa ycKopuTenHx, no sneKT

poMarHHTHbiM cenapaTopaM H HX npuMeH9HHIO 
B SIQ9pHOI!: cpH3HK9, 

~qacTue B HBY'JHWX coaemauuax. npoaeneHHbtX 
gpyrHMH HBv'IHblMH U9HTp8MH 

,UnSI Y'IBCTHSI B HBY'IHblX COBeiUaHHSIX0 KOH

cJiepeHUHSIX, CHMnoaHyMaX, npoXOilHBWHX B CTpa

HBX-Y'IBCTHHUBX (BHP, rnP, nHP, cccP, lfCCP) 

OH.RH KoMaHaupoaan 231 coTpyaHHKa, Cneuu

anucTbi HHCTHTyTa auecnu cool!: BKnan a pa6oTy 

~e>KSyHapoauoA KoucJiepeuuuu no sneKTpoHHoMy 

3axaaTy B Beurpuu, KpaKoBcKo-PocceunopcJI

cKoro COB9IUBH·HSI cpH3HKOB B r.nP. Me>KQyHa

posuoA KOHcJiepeHUHH no 4Ju3HK9 H T9XHHKe HC
cnea oBaTenbCKHX peaKTopoB B non&we, XVlll 
e>Keronaol!: KoacJiepeuuuu no Hnepaol!: cneKTpocKo
nuu u BcecoJ03Horo coaemaHHH no ycKopuTe

nHM aapH>KeHHbiX qacTuu B CCCP, Me>Knyua

poauoA pallH98HBnHTH'I9CKOA KOHcpepeHUHH B 

lfCCP u ap. ( acero 27 uay'IHbtX coaemauuA). 

Ha Me>KayuapoaHbte H uauuouanbHbte KOH

cpepeuuuu, nposeneuHbte B cTpauax-aeyqacTHH

uax, Bbi93>KBnH 86 Y'I~HblX HHCTHTyTa, 0HH 

yqacTBOBanu B XIV Me>KnyuaponuoA KoHcpe

peauuu no cJiuauKe BbtCOKHX sueprul!: B A BCTpuu, 

Me>KayuapoauoM CHMnoauyMe no Hnepuol!: sneKT

poHHKe BO <S>pauuuH, Me>KnyuapoaHoM ceMHHa

pe n o nepcneKTHBSM ¢H3HKH BbiCOKHX 9HeprHI!: 

a A acTpuu, Mell<llyuaponuoM cuMnoaHyMe no 

TeopeTu'lecKoA cJiuauKe B HTanuu H ap., acero 
B 21 HBy'IHOM COBewaHHH, 

CoTpynHH!JeCTBo u CBSI3H c aay'IKbtMH uenTp~ 
cTpau . ue HMSI!OIDHXCSI Y'JBCTHHUBMH OHHH 

CBSI3H 06'bellHHeHHOrO HKCTHTyTa C Hayq

HblMH ueuTpaMH CTpau-ueyqacTHHU npoaon>Ka-



----------~--~-------~-------==-----
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PHCo 100. HHCTHTyT IIOCBTilii nocon l!e MOKp8Til.,eCKOII Pecny6nHKil BhBTHIJM .B CCCP HryeH 
Txo TRH. Hs CHHMKe: JIHpeKTop OHRH BKBJIBMHK H.H.Boroni06os BCTpe.,seT rocTell. 

JOT paaeaeaT&csr. B UEPHe B npoweameM ro

llY pa6oTanH anHTen&Hoe epeMsr ( oT 3-x MecHuee 

JlO rOllS H 6onee) 11 COTPYllHHKOB, C Kp8TKO

cpO'IHbiMH BH3HT&MH Bbi93>Kana 6 'lenoeex. Hawa 

cneuaanHCThl npOBOJlHnH TSM ~H3H'I9CKH9 HC

cneJlOB8HHHe 3H8KOMHnHCb C noCT8HOBKOA o6pa-

60TKH KSMepHbiX CHHMKOB, CHCT9M8MH MaTeMa

TH'I9CKOrO o6ecne'leHHSI H Tollo 

npouon>KanOCb TSK>Ke COTPYUHH'I9CTBO C 

HacTHTyToM H.Bopa B KoneHrareae (na aaa), 

rae anHTen&Hoe epeMSI pa6oTana 5 y'I~HblX H 

C Kp8TKOCPO'fHblMH BH3HT8MH no6biBanH 6 '«eno
B9Ko <I>H3HKH OH.HH M.<I>HHrep, B.A • .Opy HH, 

C.M.nonHK8HOB H llPo Y'I8CTBOBanH B pa6 0T8X 

no npoeKTY "J;faonbll8" H fiOHCKSX CfiOH TSH

HO aenHWHXCH H30M9p0Bo 

B aay'IH&IX ueHTpax <llpaHUHH B anHTen&

HbiX KOM8HJlHpOBK8X 6binH 3 'lenoeexa H B KpaT

KOCpO'IHbiX - 4 'lenoeexa. 

B 1968 roay 6&In Hana>KeH KOHTaKT c na-

6opaTopaeA r.XaHceHa (YHHBepcHTeT B O p xyce, 

JlaHHH) H c HSY'IHbiM ueHTpoM e XapyMne ( AHr

nHsr). 

Bcero B Hay'IHbiX xoM&HllHpoexax e cTpa

Hax-Hey'faCTHHuax HHCTHTyTa (He C'IHT8H Y'ISCT

HHKOB KOH~epeHUHA) n06hlB8nH 43 'lenoeexa. 

B 1968 rolly 06'bellHHeHHbiA HHCTHTyT Hllep-

.HbiX HCCneJlOBaHHA npHrnacHn 49 Y'I~HbiX H3 

CTp8H-H9Y'I8CTHHU HHCTHTyTa Ha COB9W8HHH 

H ceMHHSpble llnH 06Cy)I(JleHHH H&y'IHblX npo6neM 

H 'IT9HHH neKUHA, llnH pa60Tbl B nopHllKe 06MeHa 

y'fl!HbiMH. Bonee 20 npHrnaweHHbiX cneuHanHCTOB 

y'laCTBoeana B pa6oTe lllxon&I no npHMeHeHHJO 

snexTpoHHO~Bbl'IHCnBTen&HbiX MawHH B AnywTe, 

~e)I(JlyHapoaaoro ceMHHapa no TeopHH sneMeH

TapHbiX 'I&CTHU B BapHe, CoeewaHHH no HyxnoH

HyxnoHHbiM H nHOH-HyKnOHHblM B38HMOJleAcTBH

SIMo 

npo~eccopa n>K. CyuapwaH ( HHJlHSI). 

K.<llpaHUHH9TTH (HTanasr), n.KoeapCKHA (<llpaH

UHH) H llPo 'IHTanH B na6opaTOpHSIX 11HCTHTyTa 



neKUHH 0 nocneuHHX UOCTH*eHHHX B o6naCTR 

o6pa60TKH 9KCnepHMeHT8nbHbiX USHHbiX, DO T€0-

peTH'IeC,KOft 4>H3HKe H no llPyrHM TeMSMo 

B nopHJlKe o6MeHa Y'I~HblMH B ny6He pa-

6oTanH llJ.fonbUWTeftH H ¢l.fepe ( ¢lp8HUHH) 1 

r.nHnC (UEPH) 1 r.nHp81l>KHHO 01TanHH) R up. 

CTHneHuHaTaMH 011HI1 e 1968 rouy 6binR 
7 4>H3HKOB H3 OAP, JOrocnaBHH1 OT Ha-

UHOHanbHoro 4>poHTa oceo6o*ileHHH 10*-

Horo BbeTHaMa H llpyrHx cTpaH. 

PHc. 101. HHJlBIICKHII y'li!JHbiii npo,Peccop Jlac.Cy

aapwaH B J1y6He. ~ 

PHCo 102. llo IIpHrnaiiJeHHIO JJHP9KUBB HHCTHTYTB 

B lly6Hy 11pH93JK811 aMepHKBHCKH/1 y'li!JHbl/1 IIpO-

f/Jeccop r.AHaepceH. Ha CHHMICe: y'li!JHble nsa 
3HBKOMSlT F.AHaepCeHa C f/JH3H'l9CKHMSl YCTBHOB

KBMH B SKC119pHN9HTBIIhHOM IISBHIIhOHe na60-
paTOpHHo 
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cnPABKA 
0 p83BHTHH Me>K.CtyHapOLlHOI"O COTPYLlHH'IeCTB8 H .. CBSI3eft 06'beLlHHeHHOI"O HHCTHTyTa S1Ll6pHbiX 

HccneLloBaHHA aa nepHoLl 1963-1968r.r. 

BHLl coTpYLlHH'IecTaa 
n 

1. KonH'IeCTBO coaMeCTHbiX pa6oT 

2. KonH'IeCTBo KOMSHLlHpoBOK cneuH
anHcToB H3 CTp8H-Y'I8CTHHil B 
~y6ay (6ea cosewaaHA) 

3. KonH'IeCTBO KOMSHLlHpOBOK 
cneuHanHcToB OHSUf B 
CTp8Hbi-Y'I8CTHHUbl 

4. KonH'IeCTBO aay'IHbiX, MeTOLlH
'IeCKHX H H8Y'IHO-opr8HH381lH-
0HHbiX coaewaaHA 

1968 

47 

120 

128 

9 

5. KonH'IeCTBO KOM8HLlHPOBOK aa Me>K
LlyHapOLlHbie KOHcl>epeBUHH H B H8Y'I-
Hbl6 ueaTpbl CTpaa- aey'ISCTHHil 34 

6. KonH'IeCTBO npHe3LlOB y'I~HbiX. 

H3 CTpaa-Hey'ISCTHHil 10 

7. KonH'IecTBO CTHneHLlHSTOB OHRH 

1964 

70 

148 

147 

16 

40 

7 

nEPE'lfEHb 

1965 1966 

104 153 

203 252 

162 210 

19 28 

69 78 

18 52 

1967 

203 

307 

252 

28 

102 

67 

6 

1968 

210 

301 

258 

23 

129 

49 

7 

H8Y'IHblX COBeWSHHA, npoBeLleHHblX 06'beLlHHeHHbiM HHCT TyTOM SILlepHbiX HCCneLlOB8HHA 
B 1968 I"OLlY 

TeMaTHKa cosewaaHA 
nn 

2 s 

MecTo npoBeLleHHSI 

4 

KonH'IecTao 
Y'ISCTHHKOB 

5 ----------------------- .- ___ ...;.... ____________ _ 
A. CoaewaaHH no d!HaHKe BbiCOKHX aaeprHA 

1. Me>K.CtyHapoLlHbiA ceMHaap no Te-
OpHH 9neMeHT8pHblX '18CTHil 6-19 M8SI Bapaa, HPB 

2. CoaewaaHe no nHoa-HyKnoaaoMy 
H HyKnOH-HyKnOHHOMy B38HMO
LleACTBHSIM lJ-15 HIOHSI 

B. CosewaaHH no d!H3HKe HH3KHX aaeprHA 

3. Me>K.CtyaapOLlHbiA CHMII03HYM no 
CTpyKType SILlpa 4-11 HIOn51 

~y6aa 

~y6aa 

B. CosewaBH8 no MeTOLlH,eCKHM aonpocaM 

4. lliKona no npHMeaeHHIO aneKTpoaao
Bbi'IHCnHTenbHbiX MBWHH B 38Ll8'18X 
9KCnepHMeHTBnbHOA ci>H3HKH 5-19 MBSI AnywTa, CCCP 

112 

100 

447 

217 
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1 2 3 4 5 -
5. V CHMnoaHyM OHHH no pa.nHo-

::meKTpOHHKe 20-25 M8SI AnywTa, CCCP 184 

6. CosewanHe no 6biCTpbiM pa.nHoxH-
MH'IeCKHM MeTO.!l8M B HCCne.nosa-
HHSIX Ha yCKOpHTenHX 29 OKTS16pSI -

- 1 HOS16pSI .Uy6na 75 

7. Cosewanue no sneKTpoMarHHT-
Hb!M cenapaTopaM H HX npHMeHeHHIO 29 OKT116pll -
B Sl,!lepHOA ~H3HKe 1 HOII6p11 .Qy6ua 45 

r. HaY,HO=QpraHH3agHOHHWe cosewaHHII 

8. Ceccuu Y'I~Horo coseTa no ~H3HKe 21:..24 M8SI .Uy6ua 15 
BbiCOKHX snepruA OHHH 9-13 .nexa6pH .Uy6ua 18 

e. Ceccuu Y'I~Horo coseTa no ~H3HKe 14-18 M8SI lly6ua 33 
HH3KHX snepruA OHHH 9-13 .nexa6psr lly6na 52 

10. CeccHR Y'I~Horo coseTa no Teope-
TH'IecxoA ~H3HKe OHHH 2-4 .nexa6p11 lly6ua 17 

11. CosewaHHII KaMepnoro KOMHTeTa 
OHHH 5-7 MapTa lly6Ha 27 

14-18 M8SI AnywTa, CCCP 44 
2-4 ,119KS6pSI lly6ua 34 

12. CosewaHHII 41oTo<~Mynbcuonnoro 5-7 MapTa lly6ua 43 
CosewaHHII OHHH 5-12 MaR AnywTa, CCCP 49 

2-4 .nexa6p11 .Uy6ua 38 

13. Cosewanue 3neKTpoHHoro KOMH-
TeTa OHHH 2-4 .nexa6psr lly6ua 15 

14. CosewaHHSI KoMHTeTa no H.nepHoA 16-20 anpensr PocceH.noJ>4!, r.aP 26 
~uauxe OHHH 2-4 .nexa6p11 .Qy6Ha 24 

15. CosewaHHH KoMHTeTa no HeATpOHHoA 25-29 HIOHII lly6Ha 45 
~uauxe OHHH 2-4 .nexa6p11 lly6na 37 

.. 
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,, 

nEPEtfEH b 
Me)K.!lyHapO.!lHblX H H8UHOH8nbHblX KOH<fJepeHUHA, CHMn03HYMOB, CeMHH8pOB, COBeW8HHA 

H WKOn, B KOTOpblX npHHHM8nH Y'I8CTHe cneuHanHCTbl 0 6'be,!lHHeHHOrO HHCTHTyTa Sl.!lepHbiX 
HccneaoeaHHA B 1968 roay 

HaHMeHoBaHHe 
nn 

BpeMH npoeeaeHHH 

2 3 

Mecro 
npoee.aeHHSI 

4 

A. B crpaHax-yqaCTHRRax HHCTHTVTa 

1. XVIll e)KeroaHaH KOH<fJepeHUHH no 
Sl.!lepHOA cneKTpOCKOnHH 

2. VI wKona no npo6neMaM crpyK
Typbi 8TOMHOro Sl,!lp8 

3. 3aceaaHHe MareMaTH'IecKoro 
o6wecTB8 rnP 

4. 3HMHSISI IIIKOna no Sl,!lepHOA 
<fJH3HKe 

5. 3HMHHH IIIKona BpounaecKoro 
yHHBepCHTeTa no TeopeTH
qeCKOft <fJH3H'Ke 

6. KonnoKBHYM no reopeTH'Iec
KoA peaKTOpHOA <fJH3HKe 

7. 3aceaaHHe <I>H3H'IecKoro 
o6wecTB8 rnp 

B. Me)K.ayHapoaHaH pa.!lHOaHanHTH
qecKaH KOH<fJepeHUHSI 

25 SIHB8pS1-
2 <fJeepanH 

7-21 <fJeepanH 

9-16 <fJeepanH 

12-25 <fJeepanH 

16 <fJeepanH-
3 Mapra 

25 M8pT8-
1 anpenH 

20-26 an penH 

22-29 anpenH 

PHra,CCCP 

KpaKoB, nHP 

EepnHH, rnP 

EepnHH, rnP 

Kapnaq, nHP 

.RxHMOB, t{CCP 

EepnHH, rnP 

CrapbiA CMoKo-
eeu, tfCCP 

cl>aMHnHH 
(KonH'IeCTBO) 
Y'I8CTHHKOB 

5 

53 qen. 

CTbi'IeHb .R. (llHP) 
BaniOC& B. (llHP) 

naccHep f. <rnr> 

Porrep H. <rnP> 
BH6HKe x. <rnP> 

E<tJpeMoB A.B. (CCCP) 
<I>HnHnnoe A.T. (CCCP) 
naccHep f. <rnP> 

neneK B • (tfCCP) 

n)KenenoB B.n. (CCCP) 
cS>paHK H.M. (CCCP) 
<I> nepos f .H. (CCCP) 
HeHoB H. (HPE) 
Bennep ·a. <rnP> 

Hopceee IO.B. (CCCP) 
t{y6ypKOB 10. T. (CCCP) 

KopoTKHH IO.C. (CCCP) 
ManeK 3. (qccP) 
PaA'IeB X. (HPE) 
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2 

9. CHMnoaHyM no ynpasneHHIO, 
nnaHHpOB8HHIO H opraHH38UHH 
H8y'IHblX HCCnellOB8HHA 

10. ·neTHSUI IIIKona no TeopeTH'Iec
KOA <f!HaHKe 

11. V neTHSUI IIIKOna no SlllepHOft 
<f!H3HKe 

12. CeMHHap no aeTeKTopaM Haep
HbiX H3nytl'eHHA 

13. Me:H<IlyHapollH8SI KoH<f!epeHUHSI 
no sneKTpOHHOMy 38XB8TY 

14. IX Me:H<ayHapoaHaSI KoH<flepeH-

3 4 

23-25 M8SI MocK sa, CCCP 

10-24 HIOHSI 3aKonaHe, nHP 

15-28 HIOHSI ByaanelliT, BHP 

24-28 HIOHSI MocKBa, CCCP 

14-22 HIOnSI De6peueH, BHP 

UHSI no <f!H3HKe nonynpOBOilHHKOB 23-29 HIOnSI MocKBa, CCCP 

15. neTHSISI IIIKOna no HCCnellOB8HHIO 
CTpyKTypbl Slllp8 

16. ·xv BcecoiOaHaH IIIKona no Haep
HoA <f!H3HKe 

17. Me:H<IlyHapo.dHbiA CHMnoaHyM 
no 81lpOHHOft cneKTpOCKOnHH 

18. CosewaHHe no HeATpOHHoA 
<flH3HKe H 8CTpo<flH3HKe 

.. 

30asr ycTa-
15 CeHTS16pSI 

Baplllasa, nHP 

1-19 c eHTS16pSI KHeB, CCGP 

6-12 ceHTS16pH KecTxeA.H, BHP 

9-13 CeHTS16pSI MocKBa, CCCP 

5 

CoaHoM H. 
Wep6aKoB IO.A. 
napHIII n. 
)f(eneB )!(. 

BopeneBCKH 3. 

PesaH H. 
nosalll 11. 

TSIIIKHH A .A. 
OcHneHKo B.n. 
nHcapeB A.ct>. 
PbiHilHHa 3.3. 

3paM:H<SIH P.A. 
KoHHH A.n. 
Manos n.A. 
neTpOB n.A. 
PoraHoB B.c. 
3sonbcKa B. 
HoA6epT B. 

nnaKHil8 H.M. 
llJ HKnOIII T. 
PbiHilHHa 3.3. 

BHnb'IHHCKH H. 
MopsK T. 
XoAHauKH C. 

11 'len. 

HHpH 10. 
MenbHHKOBa H.H. 
n106HMos A.n. 

(MHP) 
(CCCP) 
(BHP) 
(HPB) 

(nHP) 

(BHP) 
(BHP) 

(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 

(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(tJCCP) 
crnP> 

(CCCP) 
(BHP) 
(CCCP) 

(nHP) 
(nHP) 
(nHP) 

(BHP) 
(CCCP) 
(CCCP) 

noHTeKOpBO B.M. ( CCCP) 
narrHayc n.11. (CCCP) 
MyxHH A.l1. (CCCP) 
fonoBHH B.M. ( CCCP) 
neTpyXHH B. 11. ( CCCP) 
KopeH'IeHKO c.M. ( CCCP) 
BacHneBCKHA 11.M. ( CCCP) 
3ynbKapHeesP.H. (CCCP) 
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19. KpaKoBcKo-PocceHuop~cKoe 
cosemaHHe ~H3HKOB 

3 

12-26 CeHTHOpH 

20. llJKona no UHH8MHKe KpHCTan-
nH'IeCKHX peweTOK H cnHHOBbiM 
BOnHaM 16 ceHTHOpH-

1 OKTHOpH 
21. KoH~epeHUHH no MarHeTH3My 

23 CeHTHOpH -
Tsepuoro Tena 

22. vn BceCOI03H8H KOH~epeH
UHH no TeopHH aneMeHTap
HhiX '18CTHU 

23. XV BcecoJ03Hoe cosemaHHe 
no ~H3HKe HH3KHX TeMnepa
Typ 

24. Vll cosemaHHe no KoopuH-

2 OKTHOpH 

2-6 OKTHOpH 

7-12 OKTHOpH 

HSUHH H8Y'IHO-HCcneUOB8Tenb- 7-12 OK'I'HOpH 
CKHX paoOT1 BbJUOnHHeMbJX C 
HCnOnb3088HHeM HUepHblX 
peaKTOpOB 

25. Bcecoi03Hoe cosemaHHe 
no ycKopHTenHM aapH
)KeHHhiX '18CTHU 

26. Bcecoi03Haa KOH~epeHUHH 
no nporpaMMHpOB8HHJO 

27. Me)I{UyHapouHaH KoH<fle
peHUHH no ~H3HKe H 
TeXHHKe HCcneuosaTenb
CKHX peaKTOpOB 

8-17 OKTH6pH 

22-24 OKTHOpH 

14-23 ueKa6pH 

4 

PocceHuop~,rnP 

MounHHUbl, nHP 

3rep, BHP 

Y)Kropou, CCCP 

ToHnHcH, CCCP 

MHHCK,CCCP 

MocK sa, CCCP 

KHes, CCCP 

Bapmasa, llHP 

5 

AneKcaHuep K. 
MyaHonb r. 
3nep r. 
PoTTep H. 

Xonac A. 

lliHKnow T. 
EaTa n. 

16 'len. 

3enhuosH'I A.r. 
BacHnbeB B.A. 
foH'Iapas H.H. 
Xyxapesa H.C. 
~acHnbeB E.B. 
An~HMeHKos B.n. 
HeraHos E.c. · 

PyueHKo B. T • 
.HasHUKHA JO.C. 
llanxcypaH E. 
0 XH EH 
nH CaH fhiH 

66 qen. 

MemepaKoB M.r. 
fosopyH H.H. 
BepeTeHosB.IO. 
3arHHaAKo B.A. 
cl>euoposa P.H. 
Kapn ll •. 
lliHpHKos B.n. 
CHnHH H.H. 
PocTosues B.A. 

AHaHbes B.n. 
EyHHH E.H. 
HaspoUKH A. 
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(fllP) 
(fllP) 
(fllP) 
(fllP) 

(nHP) 

(BHP) 
(l:SHP) 

(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 

(CCCP) 
(CCCP) 
(MHP) 
(KHllP) 

.(KHllP) 

(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(fllP) 
(CCCP) 
(CCCP) 
(CCCP) 

(CCCP) 
(CCCP) 
(llHP) 
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2 3 4 

E. B cTpaHax-HeyqacTHHuax HHCTHTyTa 

28. Kypchi no noaroTOBKe 
cneuHanHCTOB JlnSI MSWH
Hbl CDC -t604A 

29. CoeewaHHe cneuHa
nHcToB no KOHCTpyK
UHH MarHHTHhlX 6eTe
cneKTpOMeTpOB 

30. KoH4>epeHUHSI no cTonK
HoBeHHHM CHnbHOB3aHMO
JleltCTBYIOWHX qacTHU npH 
BhlCOKHX 3HeprHSIX 

.31. 3aceaaHHe <l>oToaMynb
CHOHHoro KOMHTeTa 
UEPHa 

32. 3aceaaHHe yq~Horo co
BeTa Me*llYHapoaHoro 
ueHTpa TeopeTHqecKoA 
!j>H3HKH 

1 SIHBapS!-
15 MapTa 

13-20 SI HBapSI 

13-20 SIHBapSI 

15-30 SI HBapSI 

21 SIHBap SI -
2 !j>eepanH 

33. CHMnoaHyM no Hccneao- 30 MapTa 
BaHHSIM aHTHHHJlHbiX ane- 14 anpenSI 
MeHTOB 

34. KoH!j>epeHUHH no KpHoreH
HoA TeXHHKe 

35 CHMnoaHyM no TeopHH 
aneMeHTapHbiX qacTHU 

36. 3aceaaHHe KoMHTeTa 
no SIJlepHbiM JlaHHbiM 

37. CHMnoaHyM no Heynpy
roMy pacceHHHJO HeATpo
HOB 

38. neTHSISI WKOna no !j>H3HKe 
HeATpOHOB 

39. Me*llYHapoJlHbiA CHMno
aHyM no TeopeTHqeCKOH 
!j>H3HKe 

6-16 MaSI 

19-25 Ma SI 

13-19 Ma SI 

18-29 MaSI 

24 MaS! -
17 HJOnSI 

12-26 H!OHSI 

<l>paHK!j>ypT-Ha
MaAHe, <I>Pf 

Eenrpaa, 
IOrocnaBHH 

UEPH, 
llleeAuapHH 

UEPH, 
lli eeAuapHH 

TpHecT, 
11TanHSI 

CaH-<I>paHUHCKo, 
ClliA 

EpaAToH, 
AHrnHH 

f~Te6opr, 

llJ BeUHSI 

BeHa, 
ABCTpHSI 

KoneHrareH, 
DaHHH 

fepuer-HoeH, 
IOrocnaeHH 

TpHecT, 
11TanHSI 

5 

OcoCKOB r.A. 
MHpon106oe B.n. 
Kapnoe A.A. 

AaaM 11. 

nanHJlyC n.11. 
HHKHTHH B.A. 
CeanaK .H. 
HryeH BaH Xbey 

)f(aaHoB f .E. 

ConoebeB B.r. 

3eapa 11. 

nHnHneHKO IO.K. 

Toaopoe 11. 

.HHeBa H. 

ronHKOB B.B. 
Xonac A. 
ManHweecKH 3. 

EaTa n. 

Toaopoe 11. 
KallbiweecKHA B.r. 
MHxaAnoe 11.H. 

(CCCP) 

(CCCP) 
(CCCP) 

(ttCCP) 

(CC::CP) 
(CCCP) 
(ttCCP) 
(DPB) 

(CCCP) 

(CCCP) 

(ttCCP) 

(CCCP) 

(HPE) 

(HPE) 

(CCCP) 
(nHP) 
(nHP) 

(BHP) 

( HPE) 
(CCCP) 
(CCCP) 
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40. CeMHHap no aonpocy 
paC'I~Ta CT8TK'IeCKHX 
MarHHTHbiX noneA 4-27 HIOnSI 

41. IV Me:lKnyHaponHaH wKona 26 Hlonsr-
no TeopeTH'IeCKOA «J!H3HKe 7 aBrycTa 

42. XIV Me:lK!lyHaponHaH KoH«J!epeH-
UHH no «J!H3HKe BbiCOKHX SHep- 26 aarycTa-
rHA 6 ceHTSIOpSI 

4 

Opce, 
<l>paHUHSI 

nHne H, 
<I>H H1iS1HllHS1 

BeHa, 
ABCTpHSI 

43. Me:lKnyHaponHhiA ceMHHap 
no nepcneKTHB8M «J!H3HKH 
BbiCOKHX sHeprHA 

7-13 ceHTHopst CeMMepHHr, 

44. Me:lK!lyHapo!lHbiA CHMno-
3HYM no H!lepHOA sneKT
poHHKe 

45. Me:lKnyHaponHhiA CHMno
aHyM no aHanoroBbiM H 
rHopHllHbiM "Bbl'IHCnHTenb
HbiM M8WHH8M 

46. Me:lKnyHaponHaH wKona 
«J!H3HKOB 

47. feHepanbH8SI KOH«J!epeHUHSI 
MAfAT3 

48. KoH«J!epeHUHH no eonpo
caM nporpaMMHpOB8HHSI 
.llnH CK8HHPYIOWHX ycT
pOACTB 

9-17 ceHTstopst 

16-20 ceHTSIOpSI 

21 ceHTSIOpSI-
9 OKTSIOpSI 

24 ceHTSIOpSI-
3 OKTSIOpSI 

28 OKTS10pS1-
6 HOSIOpSI 

AecTpHSI 

Bepcanh, 
cl>paHUHSI 

Bepcanh, 
<l>paHUHSI 

fepuer -HosH, 
IOrocnaBHH 

BeHa, 
ABCTpHSl 

AproHH, 
CUJA 

5 

HauoBH'I M. 

<l>aycToB P. H. 
BHHTepHHU n. 

31 'len. 

BnoXHHUeB n.H. 
TaexenH.nae A.H. 
HryeH BaH Xhey 
BannHH A.M. 
'iyeHno H.B. 
n:lKenenoB B.n. 
MewepstKoB M .r. 
XpHCTOB x. 
WepoaKoB IO.A. 

15 'len. 

3aoHSIKHH f.H. 

MypanHH P.M. 
MaTsees B.A. 
<I>Hnh'leHKOB B.B. 

ConHoM H. 

fosopyH H.H~ 
lliHraeB B.H. 
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(CPP) 

(CCCP) 
('iCCP) 

(CCCP) 
(CCCP) 
(nPB) 
(CCCP) 
(CCCP) 
(CCCP) 
(CCCP) 
(HPB) 
(CCCP) 

(CCCP) 

(CCCP) 
(CCCP) 
(CCCP) 

(MHP) 

(CCCP) 
(CCCP) 
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Pa,nHaQHOHHrul 
6e3onacHOCTb 

KoHTponb ypoeHeA HanyqeHHA H n paeHn 

6eaonacHoA pa6oTbi ocy.mecTensrncsr e 6nHaH 

neACTBYIOIUHX yCKOpHTenbHbiX yCT8HOBOK 1 HM

nynbCHOrO peaKTopa H B noMemeHHsrx, rne 

npOBOAHIIHCb HCCl!eAOBBHHSI C OTKpb!TbiMH paAH-

08KTHBHbiMH BetaeCTBBMH H aMnynHpO~SHHbiMH 

HCTO'IHHKSMHe KoHTpOnHpyeMbJMH BHASMH p8AH-

8UHH SIBIISIJOTCSI 6eTa-1 8llb4Ja-1 raMM8-H 3 nyqe

HHSI1 pel!SITHBHCTCKHe 38pSI>t<eHHbJe '18CTHUbl1 8 

TSK>t<e HeATpOHbl WHpOKOrO 9HepreTH'Ie CKOrO 

AHanaaoaa. CTeneHb o6nyqeHHSI acex pa6oT aiOUIHX 

B UOIISIX HOHH3HpyiOWHX H3lly'leHHA KOHTp0 11HpO

B8118Cb HHAHBHAY8llbHO. 

naHHbie A03HMeTpH'IeCKHX H3MepeHH A 6bJ

liH o4JopMneHbl B BRAe KapTorpaMM none A HO

HH3Hpyi01UHX H3lly'leHHA B6l!H3H yCT8HOBOK1 a 

TSK>t<e 38HeCeHbl B HHAHBHAyBllbHbJe K8pTbl K8>K

AOrO KOHTponHpyeMoro nHua. EbiiiO ycTaHo aneHo, 

'ITO COTpyAHHKH HHCTHTyTa pa60T8JOT B ycno
BHSIX; B KOTOpb!X BepOSITHOCTb B03AeACTBH SI pa

A38UHH B KOIIH'IeCTB8X0 npeBb!lli8IOWHX npe nenb

HO nonyCTHMbie, ceeneHa K MHHHMyMy. TaK1 

aanpHMep, B 1968 rony cTeneHb o6ny'leHHSI 98,8% 
COTpyAHHKOB na6opaTOpHH Bb!COKHX ::me prHA1 

70,2% COTpyAHHKOB fla6opaTOpHH SIAepHbiX npo6-

'!eM1 87% COTpyAHHKOB na6opaTOpHH He A TpOH-

HOA .PH3HKH1 97% COTpyAHHKOB fla6opaTOpHH 

SIAepHbiX peaKUHA He npeBbllll8118 1 6ap ( OAHOA 

nSIToA oT ronoaoA npenenbHO nonycTHMOA Jl03bi). 

CneuHanHCThl oTnena panHaUHOHHOA 6eao-

nacHoCTH Y'I8CTBOB8l!H B paapa60TKe 4JH3H'IeC

KOrO 060CHOB8HHSI Ha peKOHCTpyKUHJO CHHXpO

UHKIIOTpOHa ( BbJnOIIHHIIH paC'I~T 38WHTbl OT H3-

liY'IeHHA H npoeenH aKcnepTH3Y npoeKTHoro aa

naHHSI H8 KOMnneKC COOpy>t<eHHA1 CBSI38HHbiX C 

BbiBOJlOM HHTeHCHBHOrO nyqKa npOTOHOB H3 

KaMepbi cHHxpo4JaaoTpoHa). Bbm nepecMoTpeH 

pSIA HHCTpyKuHA1 pernaMeHTHpyiOIUHX nopSIAOK 

npoBeJleHHSI pa60T B nol!SIX HOHH3Hpyi01UHX H3lly

qeHHA1 B HHX BHeCeHbl He06XOAHMbie H3MeHe

(!IHSI. 

B cooTeeTCTBHH c nepcneKTHBoA pa3BHTHSI 

OCHOBHbiX YCTSHOBOK HHCTHTyTa H UOBbJllleHHeM 

HSAe>KHOCTH H AOCTOBepHOCTH peaynbTBTOB A0-

3HMeTpH'IeCKOrO KOHTpOIISI COTpYilHHKH OT]:lena 

panHauHoHHoA 6eaonacHOCTH BbJnonHHnH psrn 

HBY'IHO-MeTOJlH'IecKHX pa6oT. CoaMeCTHO c Konne

raMH H3 OTJlena p8AH8UHOHHOA 381UHTbl 1-fHCTH

TyTa HAepHbiX HCCneAOBBHHA nHP H na6opa

TOpHH no A03HMeTpHH .EAH B OTnene 6bllJH npo

non>t<eHbl HCCneAOBSHHSI no A03HMeTpHH 'ISCTHU 

Bb!COKH.X 3HeprHA H MenneHHbiX HeATpOHOBe 



J13,naTeJibCKMJi 

OTAeJI 

B 1968 rolly BhmymeBo 540 Jf8HMeHosaHHA 

npenpHHTOB 06'b81lHJI8JfJIOro HJICTHTyTa Slll8pJfblX 

HccnelloBSHHA (e 1967 roay - 516). 06mHA 

06'beM BCeX H31l8HHA COCT8BHn OKOnO 766 y~~T
JfO-H31l8TenbCKHX nHCTOBX/ (B 1967 rolly -
718,6). 

1131l8TenbCKHA OTilen OTne~aTan pHil c6op

JIHKOB 6on&woro o6'heMa, COil8P)I(81llHX rnaeHbiM 

o6paaoM MaTepHan&I pa6o~Hx coeemaHHA H 

KO~epeHUHA • . B ~Hcne c6opHHKOB, OK838BWHXCSI 

HaH6onee nonynRpHbiMH, 6bmH : "Bonpochi Teo

pHH sneMeHTapHbiX ~aCTHu·•, "MaTepHanbi CHM-

noaHyMa no HSJIOCeKyHilHOA sneKTpOHH-

KE{. 'CTpyKTypa JfyKnOJIOB' t . 'MaTepHanbl V 
CHMn03HyM8 no Slll8pHOA sneKTpOHHKe" t "Fortran". 

B Te~eBHe tolla s pellaKUHH Hay~HhiX >KYP
Hanoe HanpasneJfo 462 CTSTbH COTpyllJIHKOB 

HJICTHTyTa, coaep)l(81llHX OT~~Tbl 0 JfSy~HblX 

H Hay~Ho-MeTOilH~eCKHX HccnelloBaHHRx. B TOM 

~ecne a Hay~Hbie )KypHanbi CoseTcKoro Col03a 

6hinO HanpasneJIO 280 CT8TeA H B >KypH8nbl llPY
rHX CTpaH - 182 ( SonrapiiH, BeHrpHSI, non&wa, 

rnP, naJIHSI, CUJA, <llpaHUHH). 

npenpHHT~ 06'h81lHJI8HHOrO HHCTHTyTa Slllep
HbiX HCCn81lOB8JfHA paCCbinSnHCb HHCTHTyTaM, 

yJIHBepCHTeTaM, 6H6nHOTeKaM H OTilen&HhlM 

y~~Hb!M 44 CTp8H - B OOpHilK8 06MeH8 ( B 1967 ro

llY - 39 CTp8H) • no OTilenbHb!M aanpocaM 6b!

no BbiCnaHo 2056 npenpHHTOB ( s 1967 roay -

2000 npenpHHTOB). KpoMe Toro, oKono 15000 

6pow10p 6bino paaocnaBo e nopHilKe BHYTPHHH
CTHTyTcKoro pacnpelleneHHH. 

06mee ~HCnO OTTHCKOB, OTne~aTaJIHbiX 

nonHrpa~H~ecKoA 6pHralloA H31laTen&cKoro oT

Ilena a a roa, - 5 722 860 ( e 1967 roay -

4 693 810). 

x/ 
Y'll!THO-HallaTen&cKHA nHCT-40000 ne'laT-
HblX 3H8KOBo 
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HapRilY c BbmycKoM e caeT npenpHHTOB 
H C60pJIHKOB 6binH BbJnOnJf8Jfbl MHOrO~HcneHJfble 

aaKa3bl Ha ne~aTSHHe cny)l(e6HbiX MaTepeanoe 

H 6naHKOB (B TOM ~Hcne H llnH o6pa60TKH 

sKcnepeMeHTan&JfbiX aaHJfbiX), nporpaMM ana 
pa6oTbl Ha 3BM H np. 

npyrue pa60Tbl 1 BbJnOnJfeJIJfble H31l8Ten&

CKHM OTil8nOM 1 XapaKT8pH3YJOTCSI cnellyJOillHMH 
ll8JIHb!MH: 

HaroTosneHo KcepoKonHA 108592 
MHKpO~HnbMOB 4290 K81lpOB 
Her8THBOB llnH TpasneHHSI 

MOJIT8lKJfblX nnaT sneKTpOHJfblX 
ycTpoACTB 1400 

(s 1967rolly-912) 

nepenneTeHO 5635 ellHJIHU. 

3a peanH38UHJO c6opHHKOB ~ H3rOTOBneHHe 

KCepOKOnHA HHCTHTYTOM nony~eJIO 20579 py6. 

91 Kon. (s 1967 rolly - oKono 6000 py6.). 

npollOn)l(anOCb BJfellpeHHe B npOH3BOilCTBO 

HoaoA TexHHKH. OcsoeHo ne'laTaHHe Ha poTanpHH

Te c 6yMa)I(JfbiX ~opM. HaroToeneHHe Ha Kce

poKce TSKOA ~OpMbl, nonHOCTbiO roTOBOA K ne

~STH, ·aaHHMaeT y OllHOrO pa60THHK8 BCero 

9 CeKyHil, B TO apeMSI KSK H3rOTOBneHHe ~OpMbl 

Ha ~on&re Tpe6yeT oKono 2 ~acoa pa6oTbi 3 ~e

noaeK. 3a roll MeTOilOM KcepoKc-poTanpHHT 6bi

no oTne~aTaHo oKono 1000 <tJopM. TpexTOMHbiA 
c6o pJIHK 'BeHa 1968', COilep)I(8BWHA llOKnSilbl 

pannopTepoe Ha XIV Me)I(JlyHapoaHoA KOH~e

p~HUHH ItO ciiH3HKe Bb!COKHX SHeprHA, 6bin 
•OT!le~aTSH B Te~eHHe ~eTb!pex llHeA. 
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Hayt~Ho-TeXHMt~ecKast 

6M6JIMOTeKa 

B 1988 roay 6H6nHOTeKa o6cny~Hna 

4488 'lenoBeK. B TOM 'IHCne 775 noH6biBWHX B 
OH.HH B KOM8HilHpOBKH. no cpaBHeHHIO c 1967 ro

QOM 'IHCnO 'IHT8Tenelt ysenH'IHnOCb H8 60~. 

E~eaaesao 6H6nH6TeKy nocewa~T H pa6oTa~T 

e ee 'IHTanbHhiX aanax oxono 200 'lenoee x. 

KonH'IeCTBO BhiilSHHolt aa roll nHTepaTyphi n pe -

BbiCHnO 180 Tb!CSI'I ne'ISTHbiX eQHHHUo 

'tfHcno nepeaeH~HhiX 6H6nHoTeK, opra aH

aoeaHHhiX B OTQenaX HHCTHTyTa B uenSJX 9KO

HOMHH epeMeHH H8Y'IHbiX COTpyaHHKOB, 6binO 

yeenH'IeHo ao 40. 
no 38K838M 'IHTS~enelt KHHrH H ~ypH8-

nhi1 KOTOpbiX HeT B tjJOHQ8X 6H6nHOTeKH1 n pH- · 

eoaHnHCb H3 MocKBbi. Bcero nony'ieHQ no 

Me~y6H6nHOTe'IHOMY a6oHeMeHTY (MEA) 

2749 :axaeMnnstpoe. B ceo~ O'lepeab, 6H6n Ho

Texa 06~eaHaeaaoro HHCTHTyTa o6cny~Heana 

no MBA 50 6H6nHoTeK CoseTcxoro Co103a. 

no BCeM HCTO'IHHK8M KOMnneKTOB8HHSI 

e 1968 roay e OH.HH nocTynHno CBbiWe 17 Thi

CSI'I ne'laTHbiX eaHHHUo EbinO nony'leHo 570 
HaaeaaHit nepHoaH'IeCKHX HaaaHHA. B nopstaxe 

o6MeHa nocTynHno 6onee 8 TbiCH'I npenpHHTOB, 

172 KHHrH H 79 aaaeaHHA ~ypHanoe. B tjlo aae 

" 

MMeeTCH 348 aHccepTauHit. Ha 31 aexa6pst 

1988 roaa 6H6nHOT8'1Hbilt tjJOHQ H8C'IHTb!B8n 

280 Tb!CSI'I ne'ISTHbiX eaHHHUo 

Best nocTynHewast nHTepaTypa ceoe-

speMeHHO o6pa6aThiBanacb H oTpa~anacb B Ka

Tanorax. B 6H6nHoTexe HMeiOTCH antjlaeHTHbie 

K8TanorH H8 pyCCKOM H HHOCTp8HHbiX Sl3biK8X, 

CHCT8M8TH'I8CKHit K8T8nOr KHHr, K8Tanor ne

pHOQH'IeCKHX H3Jl8HHit1 K8pTOTeKa 8BTOpetjlepa

TOB H QHCCepT8UHit, TeMaTH'IeCKHe K8pTOTeKH 

~ypaanbHhiX cTaTelt H npenpHHTOB no paaJlenaM 

TeopeTH'Iecxolt H staepHolt tjJHaHKH 0 B.eaeTCH 

xapToTexa ny6nHxauHA y'I~HhiX 06~eaHHeHHoro 

HHCTHTyTa. 

0 HOBbiX KHHrax, ~ypHanax H npenpHIIT8X 

'IHTaTenelt HH!jlopMHpOBSna Bb!CT8BK81 KHH~Hbilt 

paaaen KOTopolt Meastncst e~eaeaen&Ho, ~yp

aanbi H npenpHHTbl Bb!CT8BnHnHCb no Mepe HX 

nOCTynneHHSio 7 TeMSTH'IeCKHX BbiCT8BOK nHTe

paTypbl 6binO opr8HH30B8HO K COBeWSHHHM H 

~OH!jlepeHUHHM, npOXOQHBWHM B HHCTRTyTeo 

BH6nHorpatjJH'IecxHit oTaen sen 6on&wy~ 
HH!jJOpMaUHOHHy~ pa60TYo .Uea paaa B MeCSIU 

.Bbmycxancst TeMaTH'IeCKHit "H HtjlopMaUHOHHbiit 

Psc. 105. B 'IH'I'BnhBOM 3Bne ssy'lso-TexHH'lecKolt 
6s6nBO'I'eiCBo 



P11c. 108. B KHII
roxpsHIIIUillle. 

6JOnneTeHb ". E JKenHeBHO ne'laTanHcb cnHCKH HO~ 

BbiX nocTynneHHA. Bbm HanaH "YKaaaTenb pa6oT 

coTpynHHKOB OHHH aa 1967 ron". B o6cnylKH

BaHHH 'IHTSTeneA 60IIbWOe MeCTO aaHHMana 

cnpaBO'IH0-6H6nHorpa~H'IecKaH pa5oTa. BH6nH

orpa~H'IeCKHA oTnen nan 6onbwoe KOIIH'IecTBO 

ycTHbiX cnpaBOK, a TSKlKe llHCbMeHHbiX cnpa
BOK no aanpocaM Y'I~HbiX. 

PacnpeneneHHe no cTpaHaM HSY'IHOA 
HHpopMSUHH. nocTVnHBweA B OHHH B 1968 rosy 

( B KOIIH'IeCTBe 6pOW!Op) 

CCCP 923 
BeHrpHH 74 
rnr 93 
nolJbWa 227 
PyMbiHHH 37 
t{ eXOCIIOBaKHH 42 
IOrocnaBHH 83 
ABCTPSIIHH 25 
ABcTpHH 10 
BenbrHH 151 
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BpaaHnHH 31 
4>HHIIHHJlHH 60 
4>Pr 577 
cZlpaHUHS! 577 
llJseAuapHH 19 
BenHKo6pHTSHHH 276 
ronr.aHnHH 22 
naHH SI 184 
HapaHIIb 82 
HHJIHH 93 
HpnaHJIHH 2 
HTaiiHH 822 
KaHa.aa 100 
HopserHH 9 

naKHCTaH 19 
ClliA 1822 
llJBeUHst 66 
npo'IHe CTpaHbl 19 
HnoHHH 370 
UEPH 1242 

Bcero 8047 
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CoseT 
no P8AH03neKTpOHHKe 

Oprauuaauna MemPyuaoonuwx uayquo
rexHH'IeCKHX COBeWaHHA H Bb!CT8BOK 

Coserow no pa.llHosnexrpoHHKe 6bm no~ro-. 

roaneu H ycnewuo npoBe.lleH B Anywre o'lepe.ll

uoA V -biA CHMnoaHyM QJ1.S111 no H,llep uoA 

aneKTpOHHKe '3neKTpOHHbJe npH60pbl H,lle pHOA 

cneKTpowerpuu'. B ero pa6ore npuusnu yqacrue 

OKOfiO 200 cneUH8fiHCTOB H3 C~paH-y'I8CTHHU 

Q6'be.llHHeHHOI"O HHCTHTyTa, KOTOpb!e o6CY.llHfiH 

6onee 50 pa6or. Marepuan&I CHJ14noanywa no.ll

rorosneH&I oprKOMHTeTOM K ny6nHK8UHH H H3-

Jl8Hbl H3.llaTen&cKHM OT.llenoM OJHIM. 

CoaeToM no pa.llHosneKTpouuxe onpe,ll eneua 

rewaruxa Me)KJlyuapo.llHoro cewuuapa OM.SlM no 

H.llepuoA sneKTpOHHKe 0 KOTOpb!A HaMe'leHO npoBe

CTH B Hapo.lluoR Pecny6nuxe EonrapHH B 1969 ro

llY,H uaqara nonrorosxa K uewy. 

Ebma no.llrorosneua H npose.lleHa B .D.y6ue 

Bb!CT8BK8 '3neKTpOHH8H annapaTypa JlliSI snep

HOA cf>uaHKH cf>upMbi CAH~ H _CRC( ~pauuus) ', ua Ko
ropoA 6bin opraHH30B8H ceMHHap, npHBneKWHA 

BHHM8HHe MHOI"HX cnenHanHCTOB H3 QJ1 .Sl J1, 8 

T8K)f(e H3 uexoropbiX oprauuaauuA Coserc xoro 
Col93a. 

Craullapruaauna 

CoseToM paccMaTpHBanHcb H peKoMeH~osa
nHcb npe.llno)i(euua no paapa6orKe rexHH'IecKoft 

~oKyMeHT8UHH H8 cepHAHY~ HOpM8fiH3088HHY~ 

·a OH.SlM annaparypy .llnH nponaBO.llCTBa B Ueur
pan&HbiX 9KCnepHMeHT8llbHbiX MSCTepCKHXo 

Bbmonueubi pa6orw no KoppeKTIIpoBKe H o6-

soaneux~ uoMeHKnaryp ua panuoneranH o6wero 

npHMeHeHHH B 1969 I"O.llYo 

TeKVmHe pa6ou1 

C uenh~ HX KOOPllHH8UHH p8CCM8TpHB8-
fiHCh nnauw pa6oT no pa.llHosneKTPOHHKe na6o
paropuA H no.llpaaAeneunA OH.SlH. 

Bwuocunuc& peKoMeH.llanHH no npuo6pere

HH~ H pacnpe.lleneHHJO necf>HilHTHbiX p8llHOM8TepHa

fiOB1 H3MepHTen&HbiX p8llHOnpH60pOB H To.llo 

06cy)f(Jlanuc& H cornacoBbiBanHc& xsapran&

Hbie nnau&I no BhmycKy aneKrpoHHbiX H3llenuA 

B Ueurpan&H&IX aKcnepHMeuran&HbiX Macrep

CKHX (cosMecruo c JlHpeKuneA OH.SlH H pyxoson

CTBOM M8CTepCKHX) o 



H3o6peTaTeAbCTBo, 
p~MOH8AM3~M~ M naTeHTH~ CAy~6a 

B npoweJlweM roJly coTpyJlHHK8MH OIUUf 
noJl8HO 80 38SIBOK H8 npe.anon8r8eMbie H3o6peTe

HHSI H 8 38SIBKH H8 OTKpb!THSI1 nonyqeHO 25 no

nOlKHTen&HbiX peweHHft DO 38SIBK8M H8 H306pe

TeHHSio 

BHenpeHo 19 H3o6peTeHHA H 867 p8UHOH8nH-

38TOpCKHX npeJlnO~eHHAo 3KOHOMHqecKHA ~eKT 

OT BHeJlpeHHSI 8 H306peTeHHA H 28 p8UHOH8nH-

38TOpCKHX npe.ano~eHHft COCT8BHn 92,4 Tb!Co py6-

neft. 
no L18HHbiM 38 1956-1968 r.r. qHcno H306pe

TeHHA p860THHKOB 06~eJlHHeHHOrO HHCTHTYT8 

JlOCTHrno 155, qHcno BHenpeHHbiX H306peTeHHft -

64. qHcno OTKPbiTHA - 5. 

PHc. 107. 3sce,qs
HHe T8XHH'I8CICOro 

cose'l'a BPH3a 
OHRH. 
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Bee 38SIBKH H8 H3o6peTeHHSI OT COTpy.aHHKOB 

HHCTHTYT8 npeJlB8pHTenbHO p8CCM8TpHB8nHCb 

H8 D8TeHTHOM coaeTe O:H.H:H. KB8nH4JHKaUHSI 

p8UHOH8nH38TOpCKHX npeJlnO~eHHft, peKOMeHJl8UHH 

o BHe.apeHHH H onpe.aeneHHH p83Mep8 8BTopcKoro 

B03H8rpa~JleHHSI 38 H306peTeHHSI H p8UHOH8nH38-
TOpCKHe npe.ano~eHHSI - BXOJlHnH B ~yHKUHH TeX

HH ecKoro coaeTa BPI13a 06~eJlHHeHHoro HH

CT TyT8 SIJlepHbiX HccneJlOB8HHA. 

B Mae 1968 rolla B ny6ue COCTOSinOCb 

Coa ewauHe 3KcnepToB-naTeHTOBeJloB cTpau

yq8 CTHHU OIUUi, KoTopoe noJlrOTOBHno npoeKT 

•nono~eHHSI o6 oTKpbiTHSIX, c.aenaHHbiX B OIUUf'. 
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AAMHHHCTpaTHBHO-X03HHCTBeHHaH 

AeHTeJibHOCTh 

KaApbi 

Ha 31 AeKa6pH 1968 roLla B wTaTe 06~e

LlHHeaaoro HHCTHTyTa HL19pHbiX HCCneAOBa HHlt 

qHcnHnocb 4813 qenoseK, B TOM qHcne B na6o
paTopHHX H ynpaBneHHH 3385, B npOH3BOLICTBeH

HbiX H LlpyrHX fiOLlpaaneneHHHX - 1428. 
PacnpeAeneaHe COTPYLIHHKOB OIHH1 no 

li:aTeropHHM fiOKa3biBaeT T8.6nHU8.. 

qHCnO pa6oTa~WHX B ny6He cneuHanHCTOB 

Ha cTpa.a-yqacTHHU 011HI1 ( KpoMe CCCP) c oc

TaMHno 314, CpenH HHX: 188 - HayqHbie COTpyn

HHKH0 62 - IfHJK9H9pbi0 64 - T9XHHKH0 na6opaHTbi 

H cnyJKamHe. 

B 06~enHaeaaoM liHCTHTyTe HnepHbiX Hccne

nosaaHA pa6oTa~ 6 aKaAeMHKOB (H.H.Boron~-

6os, M .A.MapKoB, B.M.noaTeKopso, r.H.<IlnepoB, 

11.M.<IlpaHK, X.XpHcTos); 6 qneaos-Koppecnoa

Ll9HTOB <n.I1.BnoxHaues, B.n.nJKenenos, M.r.Me

wepHKos, H.CoAHoM, 11. ToAopos, <~~.n.llianHpo )j, 
47 LlOKTOpOB HayK0 232 KaHAHLlaTa HayK. 

B TeqeaHe 1968 roLla e 06~eAHH9HHbiA 

HHCTHTYT HL19pHbiX HCCn9AOB8.HHA npHHHTO 

511 qenoBeK, B .TOM qHcne 365 COB9TCKHX COT-

KaTeropHH 
pa60THHKOB 

B na6opaTopHHX 
H ynpasneHHH 

HayqHbie coTpyAHHKH 596 

11 HJKeaepbi 715 

TexHHKH H MacTepa 336 

Pa6oqHe 1362 

MnaawHA o6cnyJKHBa~-
WHA nepcoaan 148 

CnyJKamHe 219 

YqeHHKH 9 

Bcero: 3385 

pyAHHKOB H 146 cneuHanHCTOB H3 ApyrHX CTpaH

yqaCTHHU HHCTHTyTa. 113 STOrO qHcna. 

Ha.yqHbiX COTpyAHHKOB - 106 
HH)I(eHepoB 

T9XHHKOB H M8.CTepoB. 

pa.6oqHX 

yqeHHKOB 

Mna.Awero o6cny)I(HBa.~mero 

nepcoaa.na. 

cny)I(S.WHX 

92 
34 

196 
41 

11 
31 

Yeoneao H3 011HI1 aa. ToT JKe nepHoA B 

CBH3H C OKOHqaHHeM CpOKa pa60Tbi H no ApyrHM 
npHqHH8.M 381 qenoBeK. 

B TeqeaHe roAa yq(!HbiMH coeeTaMH H aa

yqao-TexaHqecKHMH COBeTaMH na6op8TOpHA H36pa

Hbl H8. LlOnJKHOCTH Ha HOBbie CpOKH 105 HByqHbiX 

COTPYLlHHKOBo npHCB09Hbi yq~Hb19 3BaHHSI Mnaawe

ro Hayqaoro COTPYLIHHK8. 49 H 3BaHHe CTapwero 

Hayqaoro COTPYLIHHK8. 20 ~H3HK8.Mo 
B 1968 roAy 30 coTpyAHHKOB 011HI1 aamH

THnH K8HLIHL18TCKH9 LIHCC9pT8UHH H 7 - LIOKTOpCKHe. 

B 06~9LlHH9HHOM HHCTHTyTe B TeqeHHe rOLl8 

pa6oTano 15 HaUHOHS.nbHbiX HayqHbiX rpynn H3 
cTpaa-yqacTHHU ( KpoMe CCCP). 

q H C n e H H 0 C T b 

B npoHaBOACTBeHHbiX 
Bcero 

nonpaaneneHHHX H ap. 

13 609 

98 813 

110 446 

999 2361 

94 242 

82 301 

32 41 

1428 4813 



~uuaucoeaa peaTenbuocTb 

nna rrposeneHHR Hayquo-HCCnenoBaTenbCKHX 
pa60T H K8ITHT8nbHOrO CTpOHTenbCTB8 Hayquo

HCcnenoBaTenbCKHX H npyrux o6~eKTOB KoMHTeT 

nonuoMoqHbiX rrpencTaBHTeneA rocynapcTa-qne

uoB 06~nuueuuoro HHCTHTyTa RnepHhlX uccne-
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noeauuA· yTsepnun ua 1968 ron 610n)l(eT HHCTH

TyTa B CyMMe 22576, 8 Tb!C, py6. 

41aKTHqecKHe pacxonbi aa 1968 ron cocTa

BHnH 21555,5 Tb!Co py6. (HnH 95,5% ITO OTHOWe

HHIO K rOLlOBbiM 8CCHrHOBaHHHM) 0 KOTOpbie no 

paallenaM 6IOll)l(eTa pacnpellenanHCb cnelly!OIUHM 
o6paaoM: 

HauMeH~Bauue paallenos fOLIOBbie 
accuruosauua 

41aKTHqecKHe 
paCXOLibl 

B %% K 

nnauy 

Paallen I Ha uayquo-uccnelloBaTen&-
CKYIO lleRTenbHOCTb H X03HA-
CTBeHHbie HY)I(Llbl 15800,8 15203,2 95,7 

Paallen II Ha rrpuo6peTeuue o6opyllosa-
uua, Tpe6yeMoro llDH npoee-
lleHHR uayquo·-HccnelloBaTen&-
CKHX pa60T 1700,0 1600,3 94,1 

Paallen Ill Ha KanuTanbuoe CTpOHTenb-
CTBO uayquo-uccnenosaTenb-
CKHX H npyrHX o6~eKTOB 5076,0 4752,0 93,6 

1-fT oro 22576,8 21555,5 95 .. 5 

B OI.UIH nponon)l(anac& pa6oTa no 

Bb18Bn6HHIO H3DHWHHX M8TepH8DbHblX ueu

HOCTeit ( annapaTypbi, o6opynosauua, npu6opoB 

u np,) H ux peanuaauuu ua cTopouy. B peaynb

TaTe npoeeneuuMX MeponpHHTHA peanuaosauo 

M8TepH8DOB H o6opyLIOB8HHR H8 CYMMY 446,0 TbiC.py6. 

CTpyKTypa KanuTanbHbiX sno>~<euuA 

Bcero KanHTanbHbiX sno)l(euuA 

B TOM qucne: 
1. CTpoHTenbHO-MOHTa)I(Hbie pa6oTbi 

2. 06opynosauue H MouTa)l( 

3, npoeKTHO-H3blCK8TenbCKHe 
pa6oTbi H npoque aaTpaTbi 

4, Baon ocuoBHbiX <jlounoe 

_KanHTanbHOe CTQOHTeDbCTBO 

3aTp8Tbl ITO rrnauy K8ITHT8DbHOrO CTpOH-

TenbCTB8 ua 1968 ron rrpenycMaTpusanucb B paa

Mepe 5076 Tb!Co py6nelt 0 <jlaKTHqeCKHe 38Tp8Tbl 

COCT8BHDH 4752,0 Tb!Co py6, 1 HDH 93,6%, no 

OTLien bHbiM CT8TbSIM K8ITHT8DbHOrO CTpOHTenbCTBB 

Bbmonueuue rrnaua xapaKTepuayeTca cneny10WHMH 
uu<jlpaMH: 

nna u 41aKTHqeCKH %% Bb!ITODHeHHH 
BbiiTOnlle 

5076 4752 93,6 

1353 1246 92,0 

324 2469 76,0 

474 1037 218,8 

2148 2440 113,6 
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He.o.oBhJrronneHHe rrnaHa KarruTan&Horo c Tpo

HTen&cTBa OO'hSICHS!eTCSI HerronHoA IIOCT8BKOA He

CT8H.0.8pTHOrO OOOpy.O.OB8HHSI 1 8 T8K*e HeCBOeBpe

MeHHOCTb~ IIOCTyrrneHHSI IlpOeKTHO-cMeTHOA .O.O

KyMeHT8UHH H8 HeKOTOpbie Oo'heKTbl CTpOHTenb-

CTB8o 

B OT"'~THOM ro.o.y sse.o.eHbi B aKcrrnyaTaUH~ 

OO'heKTbl H o6opy.O.OB8HHe H8 CyMMY 2148,0 TbiCo 

pyo., B TOM "'HCne: 

l. 06opy.O.OB8HHe naoopaTopHH Bbl"'HCnH

TenbHOA TexHHKH H 8BTOM8TH38UHH (aneKTp OH

HO-Bbl"'HCnHTenbH8SI Mamuna CDC -1604A H 

KOMIIneKTy~wee ooopy.O.OB8HHe .O.nSI aneKTpOHHO

C"'~THbiX M8WHH B3CM-4 H B3CM-6) -971,6TbiC 0 

py6. 

noK838TenH 

1, 06'heM rOTOBOA IIpO.O.yKUHH1 BbiUOnHeHHbl X 

p800T H OK838HHbiX ycnyr 1 B TbJC, pyo, 

2. Peayn&TaT .o.eS!TenbHOCTH ( rrpHo binb) 1 

B TbiCo py6.1 B %% K BbinOnHeHHOMy 

oo'heMy 

3. 3aTp8Tbl H8 1 pyonb peanH30B8HHOft 
rrpo.O.yKUHH 1 B KOIIeAKaX 

4. Cpe.o.necrruco"'H8SI "'HCneHHOCTb paooTa~wHx 

5, 8bipa6oTKa na o.o.noro paooTa~mero, 

B pyonSIX 

" 

2. 3.o.aHHe 1 IIpHCTpOeHHOe K naoopaTOpHH 

HeATpOHHOA <jJH3HKHo 3neKTpOHHO-Bbi"'HCnHTenbH8SI 

M8WHH8 B3CM-4 - 561,2 TbiC. py6. 

8. 06opy.O.OB8HHe B 3.0.8HHH 201 na6opa

TOpHH BbiCOKHX 3HeprHA ( BKn~"'8SI sneKTpOHHO

Bbl"'HCnHTen&Hy~ MawHHY B3CM -4). 

npoH3BOACTBeHHhle IIOQp83AeneHHSI HHCTHTYT8 

npoH3BO.O.CTBeHHO~HH8HCOB8SI .o.esrTen&HOCT& 
rrpouaso.o.cTseHHhiX rro.o.paa.o.eneHHA aa II:JtitS ro.o. 

X8p8KTepH3yeTCSI cne.o.y~WHMH OCHOBHblMH IlOK8-
eaTenSIMH: 

nnaH <llaKTH"'eCKH %% BbUJOnHeHHSI 

BbiUOn!!e!!O 

4925 5358 108,7 

373,9 619,6 165,7 

0-92,4 0-88,4 

1238 1222 98,7 

3978 4380 110,1 

PHc. 108. JloM OT.QblJCa OHHH .a AnymTe. 
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PRe. 109. B ll esTpanh-

HblX 3KCI18pRM8RTSnhHblX ~ 
MSCTepCKRXe ... 

PRe. 110. UepcneKTRBRblit nnaH cTpoR .. .... 

TenbcTBS ropona Jly61fhl ( uesTp ropons ). ~ 
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.UepeKUHH Oij.HH Ha npoTH>KeHHH rona 

H3biCKHBana nyTH yaenH'i9HHH BbinYCKS npOllyK

UHH npOH3BOllCTB9HHhlX fiOllp83lleneHHA0 ynyqwe 

HHH ee K8'19CTB8 0 nOBbiW9HHH npOH3BOllHTen&- . 

HOCTH Tpyna H poeTs npH6binH, B peayn&TaTe 

nponenaHHOft pa60Tbl BCe OCHOBHbie TeXHHKO

SKOHOMH'i9CKHe fiOK838TenH npOH3BOllCTBeHHhlM 

nonpaaneneHHHMH BbinonHeHbi. 

OxpaHa Tpyna, TexHHKa 6eaonacHOCTH H npo

HaaopcTBeHHaH C8HHT8pHH 

B 1968 rony 6bin npoaenea pHll opraaHaa

UHOHHo-TexaHqecKHX MeponpHHTHA 0 HanpaeneH• 

~ 

(P 
} 

... 

IHblX Ha ynyqweaHe ycnoaHA Tpyna H 6eaonacao

CTH pa6oT, Me>t<ny llHpeKuHeR H npocpcoi03HbiM 

KOMHTeTOM HHCTHTyTa 6binH 38KnJO'leHbl corna

weHHSI o npoaeneHHH :MeponpHHTHft no oxpaHe 

Tpyaa, TeXHHKe 6eaonaCHOCTH H npOH3BOllCTBeH

HOft CSHHT8pHH HS 1968 roll, KOTOpbie BbinOn

HeHbl B yCT8HOBneHHbl9 CpOKHo 

Ha BbinOnHeHHe MeponpHHTHA Hapacxono-

BSHO 85780 py6, 0 B TOM 'iHCne: 

a) H8 TeXHHKY 6eaonaCHOCTH - 22460 py6, 

6) H8 BeHTHnHUHIO - 1875 py6 1 

B) H8 CSH6biTyCTpOACTB8 - 1300 py6 • 

r) H8 npOH3BOllCTBeHHyJO C8HHT8pHIO- 10095 py6, 




