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O&DE.QMHEHHOrO 

MHCTMTYTA 

I.QEPHbiX 

MCCnE.QOBAHMA 

a ·1969 ro.QY 



OrJiaBJieHHe UenH H 3BllB'lH 011HI1 
na6op8TOPHH H OCHOBHb/8 yCTBHOBKH 

BseneHHe 

I 0po6.1eMJDd JUBH OMHM aa 1969 ro,q 

2 Hay•o-•cc.~e,qoaaTe.lbCKJie pa6o'l'lll, 

BIIIDO.IHeHJIIIIe a6opaTOpUM.. OJ1mt B 1969 I'O.QY 

na60p8TOpHll Bb/COKHJC 9HeprHJl 

na6opaTOpHll SltlepHbiJC 11p06neM 

na6oparopHll Sltl8pHbiJC peBKUHJl 

na6oparopHll HeJITpOHHOJl ~H3HKH 

na6oparopHll Bbl'lHCOH TenbHOJl T8XHHKH H 

BBTOMB TH38UHH 

na6oparopHll reopeTH'l8CKOJl ~H3HKH 

3 Pa6oTB oatOBIIIIIX ycTBHoBOK 11 C03.1lBHIIe 
9KcnepKMeHTUbllol annapa'l')'JIIII a 1969 ro,qy 

Ornen HOBb/JC Meronos ycKopeHHH 

na6op8TOpHll Bb/COKHJC 9HeprHJl 

na6opBTOpHll llll8pHbiJC 11po6neM 

na6oparopHll llll8pHbiJC peBKUHJl 

na6oparopHll HeJlrpOHH OJl ~H3HKH 

na6oparopHll Bbl'lHCOHT80bBOJl T8JCHHKH H 

8BTOM8TH38UHH 

4 ,neaTe.lbHOCTb PYKOBO.QJIIQHX 
II KOHcy.lbTBTJIBIIIIIX Opi'BHOB 

5 OpeMKII OMHM 38 1968 r o,q 

6 Mea,qyHapo,llllllle CBJI311 II uay'llloe COTpY.QHII'IeCTBO 
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9 Hayqao-TeXHJ1118CXU 6H6.utoTeKa 
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UEJIH H lAM'IH 

OB'iEJ,\ItiBIII HIICTJfiTI'A B.llEPHIIX HCC'JIE.llOBAHHA 

O&J.e.Qa.lie~Untut IIISCTII"eY~l' . AAepHWX accneAoaaaaJt BMeeT caoeil uen&IO: 

oC5eclleWBa8 ;;CQBMe(:TK.orO npOBeAeBBSI TeopeTH'18CKBX H 9KCnepBM8HT811bH:&IX 

BCCneAOBaRBJ • o6naCTB Aaepaol ¢83BKB f'I&S:&IMB rocyAapCTB - 'lneHOB HBCTBTfTS; 

COAelcTBH pa3B11'li110 sutepsol clm311KH B rOCyAapCTB8X - qnesax HBCTII'I'YT8 

UfT&M 06MeBa ORWTOM. H " AOCTH*8HHSIMB B IIpOB8A8HHB TeopeTB'I8CKRX B SKCnepBMe&

T&IIbH:&IX RCCneAOB8BHI; 

fiOAA8P*8HH8 CBSI3B C 38HH1'ep eCOB8RJR>IMH H8ltBOH811bii:&IMR B M8*Jlf88POAH:&IMR 

Hay'IHo-accneAOBSTenbCKKMH H Apyr HMH opraHH38IIH~H B Aene p83BRTHR sut8pHOil 

ciJR3HKH H H3b1CK8HRR HOBblX B03MO* HOCTel MHpHoro npHM8H8HRSI 8TOMHOil SHeprHB; 

COAeilCTBHe BC8CTOpOHH8Mf p 8 3BHTHIO TBOp~ecKRX CfiOC06HOCTel H8Y'IHo-BCCne

AOBSTenbCKHX K8ApOB rocy.QapcTB - 'lne&6B HHC1'11TfT8e 

BeeR caoel Ae.RTen&HOCTbJO HHCTII'I'YT 6yAeT coAelcTBOBa'J'IJ acnon&aoaa&RJO 

SIJlepaoA saeprHB Ton&xo AnR MHp.HWx • uenel aa 6naro acero qenoaet~ecTaa. 

Y eTa a OH.RH, rna sa n 
• 
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B 1969 ro.oy 06'be.QHHeHHhili HHCTHTyT SI.Qep

HbiX HCC1le.QOB8HHJI: Bblii01lHH1l 6onbWYJO nporpaM~IY 

TeopeTH'IeCKHX H SKCnepHMeHT81lbHblX pa60T B 

o6naCTH !J!H3HKH sneMeHTapHbiX '18CTHU H SI.Qep

HOJI: !J!n3HKH, Opo.oon~anocb ycosepweacrsosaHHe 

OCHOBHbiX YCTBHOBOK HHCTHTyTa, .QBnbHelhuee 

p83BHTHe nony'IH1l8 SKCnepHMeHT81lbH8SI TeXHHK8, 

06'be.QHHeHHbJll: HHCTHTYT ycneWHO p83-

BHB8eT CBOH HBy'IHble HCCne.QOBBHHSI Ha coBeT

CKOM yCKOpHTene B Cepnyxose (Ha SHep

rHJO 76 fss). B HaCTOSJWee speMR nposo.QRTCSJ 

HllH H8XO.QSITCSI B CT8.QHH llO.QrOTOBKH .QeCSITb paa

llH'IHbiX SKcnepHMeHTOB, B HHX npHHHMaJOT yqac

THe y'leHbJe npaKTH'IeCKH BCeX CTp8H - 'llleHOB 

HHCTHTyTa. 3asepweHo H3MepeHife napaMeTpa 

H8K1lOH8 llH.P.PepeHUHSnbHOrO Ce'leHHSI ynpyroro 

npOTOH-llpOTOHHOrO pacceSJHHSI B HHTepBane 3Hep

rHft 10-70 fss, BbmonHeHHoe c noMOlllbJO sneK

TPOHHoA yCT8HOBKH, pa60T8BWell: Ha nHHHH C 

sneKTpoHHo-Bbi'IHcnurenbHoll: MaWHHoA. H a'laTbi 

H3MepeHHR llH.p.pepe.HuHanbHoro ceqeHHSJ npouec

ca C nOMOlllbiO CBepX3BYKOBOA crpyftaoft MHWeHH. 

B sKcnepHMeHTax c SI.QepHbiMH !J!orosMynbCHRMH, 

o6ny'leHHbiMH Ha STOM yCKOpHTene, Y'IBCTBYJOT 

!J!H3HKH OIHU1 H 17 na6oparopHA crpaH-y'laCTHHU. 

Ha KOH4JepeHUHRX 1969 rolla s flyH.Qe H Bylla

newre OHH coo6munu nepBbJe peaynhTBTbi Hay

'leHHR 0611lHX XapaKTepHCTHK B38HMO.QeftCTBHSI 

rr- -Me30HOB C HyKnOH8MH, 8 TBK~e KOrepeHT

HOft reHepaUHH '18CTHU H8 SI.QpaX !J!oTOSMynbCHH 

npH SHeprHSIX 45 H 60 fsB, 

Ha ny'IKe rr--Meaoaos cepnyxoscKoro yc

KOPHTensr CMOHTHpOB8H8 H Hana~HBSeTCSI 2-MeT

pOBBSI nponaHOBBSI K8Mepa, YCT8HOB1leH8 !J!H3H'IeC

K8SI annaparypa .QnR HCcne.QosaHHR pereaepaUHH 

K 0 
-Me30HOB, a TaK~e .QnR onbiTOB no rroucKy 

TSI~ellblX '18CTHU H 8HTHSI.Qep, .Qng SKCnepHMeH

TOB H8 STOM YCKOpHTene B .Qy6He rOTOBHTCH 

2-MeTpOBSSI ~H.QKOBO.QOpO.QHBSI K8Mepa. 3asepweH 

UHK1l 830THblX HCnbiTBHHA K8Mepbl, ycneWHO npo

Be.QeHbl nepBble BO.QOpO.QHhle HCnbiTBHHSI H nony

'leHbl 4Jororpa!J!HH cne.QOB KOCMH'IeCKHX '18CTHU, 

B HHCTHTYTe pa3BepTbiB8IOTCSI pa60Tbl no 

KonneKTHBHOMY MeTOllY ycKopeHHR. Ha MO.QenH 

K01l1leKTHBHOrO yCKOpHTeng C03.Q8H8 CHCTeMa Bbl-

7 

so.oa Kon buesoro crycrKa H3 a.oreaaropa H nony
'leHbi pea ynbTBThi no ycKopeHHJO raKoro crycTKa 

B cnaJlaJOmeM MarHHTHOM none. BhmonHeHHbJe 

OITbiTbl OK838nH, 'ITO yCKOpeHHe B H8'18nbHOll: 

CTB.QHH MO~eT npOHCXO.QHTb 5e3 paapyweHHSI K01lb

Ua, npH eM CKOpOCTb K01lbU8 llpH BbiBO.Qe MO~eT 

6bJTb 3 8'1HTe1lbHOA - JlOCTHraTb 0,2 CKOpOCTH 

CBeTa, 

3a epweHa nporpaMMa coa.oaHHH Bbi'IHCnH

renbHoA 6a3bJ B OJ.1HJ.1, HaMe'laswasrcsr Ha TeKy

mee nSJTHileTHe, Bse.QeHbl B CTpoA Bee Bbi'IHCilH

TenbHble MBWHHbl KOMnneKCa KBK B fla6opaTOpHH 

Bbi'IHCnHTenbHOA TeXHHKR If 8BTOM8 TH38UHH, T8K 

H B sKcn epuMeHTSnhHhiX na6oparopHRX, Bcero 

HHCTHTYT pacnonaraeT ceA'IaC BOCeMbiO .oeliCTBYJO

IIlHMH B bi'IHcnurenbHbiMH MawuHaMH. BseJleHa 

B SKCnn yaTaUHIO CHCTeMa MaTeMBTH'IeCKOro 

o6ecne'leHHH, BKniO'IBH TpaHCnSITOp C 

<llOPTP AHa, 6aaosoll: sneKTpOHHD-Bbi'IHC-

nRTenbHOA MaWHHhi B3CM-6. Coa.oaHhi H sse.oe

Hhi B SKCnnyaTBUHIO KaHanhl CBSI3H Ha OCHOBHblX 

Bbi'IHCn renbHhiX MBWHHax OJ.1.RJ.1, o6ecne'IHBWHe 

CBSI3b 3 8M C SKCnepHMeHTanbHblMH yCT8HOBK8-

MH na6opaTOpHll: H CBSI3b Me~.Qy M8WHH8MH, 0cy

llleCTBne Hbl npoeKTbl p83BHTHSI cpeJlCTB Bbl'IHC

nHTenbHOft TeXHHKH B H3MepHTenbHblX UeHTpaX 

fla6opa T OpHH HeATpOHHOA !J!H3HKH H B HBY'IHO

SKCnepHMeHT81lbHOM OT.Qene 06'be.QHHeHHOrO HH

CTHTyTa B J.141B3 (Cepnyxos), .Qng 06MeHa HH-

4JopM8UHeA Me~JlY Bbi'IHCnHTenbHbiMH M8WHH8MH 

0J.1HJ.1 H .opyrHX HHCTHTyTOB peanH30B8H8 CHCTe

M8 C HCnOnb30B8HHeM CT8H.Q8pTHbiX MarHHTHblX 

HBKOnHTeneft, 

B uearpe no o6pa6oTKe ~Pororpa!J!HA aa

sepweHa KOMnneKCH8H Hana.QK8 sneKTpOH

HOA an.n a parypbl H OnTHKo-MeXaHH'IeCKOA '18CTH 

aBTOMaTa HPO Ha nHHHH c CDC-1604A .Qnsr o6-

pa60TKH CHHMKOB c nyabipbKOBhiX KaMep. Bonb
woll: 06b eM BbmOnHeHHblX pa60T 6hln CBSI38H C 

C03.Q8HHe M 1-MeTpOBblX H 2-MeTpOBblX npOCMOT

pOBblX c ronos. 

n n sr o6ecne'leHHSI 6a3bl SKCnepHMeHT81lbHblX 

HCCne.QOBBHHA BenHCb pa60Tbl no MO.QepHH38UHH 

H ycose pweHCTBOBBHHIO OCHOBHblX yCT8HOBOK, 

3aBepwe Ha peKOHCTpyKUHSI HMnynbCHOrO peaKTO-
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pa - BBeJleH B 3KCnnyaTaUHIO HOBbiA p e SKTOp 

HEP-30, Ero npoeKTHSSI cpellHSISI MOWHoc r b coc

TaanSieT 30 KBT, CMOHTHpOBSH HOBbiR nH HefiHbifi 

YCKOpHTenb :o~neKTpOHOB - HH*eKTOp pea KTOpa, 

Ha CHHXpo~aorpoHe coaaaHa cucreMa Ohcrporo 

peaoHaHcHoro BhiBOJla ny'IKa nporoHOB, n poaon

*SIOTCSI pa60Tbl no CTpOHTenbCTBy nuHe AHoro 

yCKOpHTenSI - HH*eKTOpa, nnSI CHHXpOUHKn OTpOH8 

OCyUleCTBneHO ycoaeputeHCTBOBSHHe CHCTeMbl 

paCTSI*KH ny'IKa, Opoaon*anucb pa6or~ Hall 

npoeKT8MH HOBblX yCKOpHTeneA - CHnbHOTO'IHo

ro cjlaaoTpoHa Ha 9HeprHIO 700 Mse H MOH09Hep

reTH'IecKoro UHKnoTpoHa, P Sill paoor ohm CBSI3aH 

C ycoeepweHCTBOB8HHeM UHKnOTpOHOB Jln SI ycKo

peHHSI TSI*enbJX HOHOB, B TOM 'IHCne C C03ll8HH

eM HOBhiX HCTO'IHHKOB MHOr038pSIJlHbiX HOHOB, 

B 9KCnepuMeHTax Ha CHHXpo~aaoTpoHe no

ny'leHhi HOBbie JlSHHbie 00 ynpyroM nHOH- HyKnOH

HOM pacceSIHHH Ha MSnbJe yrnhi, H3MepeHO JlH~ 

cjlepeauaanbHoe ce'leHHe PO*JleHHSI 71 ° - MeaoHa 

B o6naCTH O'leHb ManbiX nepeaaHHbiX HMny nbCOB, 

C nOMOWbiO 1-MeTpOBOA nponaHOBOit KaMep bi 1 00-

ny'leHHOA B ny'IJte rr -MeaoHoa, nony'leHhi o5-

P•c. 1. B 06t.eJl•HeHHOM HHCTHTyre 3BBepmeHB 

peKORCTpyKUHR HMnynbCHOrO peBKTOpB - BB6J16H 

B SKCnnyBTBUHIO HOBbiR peaJCTOp J15P-30. Ero 

Cp6J1HRR MOlllHOCTb COCTBBnRer 30 KBT. H a 

CH.MKe: J1Hp6KTOp na6oparopHH HeRrpOHHOH r/JH-

3NKN BKBJleMNIC 11.M. ~paHJC JlOKRBIJbiBaer Y'le

HOMY coaery 011RI1 o 3anycKe Hoaoro peaiCrop a. 

lliHpHbie JlSHHbie 0 Ce'leHHSIX 00p830B8HHSI 3apS1-

*eHHbiX H HeATpanbHbiX CTpSHHbiX 'ISCTHU, 

Ha CHHxpoUHKnoTpoHe ocywecTBneHa nonhiTKa 

perncTpauHH KpaAHe peaKHX npoueccoe pacnaaa 

rr+-+ e+e+e-v H p.+ -+e-1-y 1 pa3nH'IHbiMH MeTOJlSMH 

uccnenoeanacb ceoRcTea nsyx-, Tpex- H '!eThipex

HyKnOHHbiX accouuauuA B npoueccax B3aHMOllefi

CTBHSI npOTOHOB H Me30HOB C Slllp8MH 1 38BepllleH 

UHKn pa60T no H3y'leHHIO BbiCOKOB030Y*IleHHbiX 

COCTOSIHHA HeATpOHOJlecj!HUHTHbiX SIJlep, 

B Te'leHHe 1969 roaa ObinH npoeeneHbi paa

nH'IHbie 9KCnepHMeHTbl no nOHCKY naneKIIX TpaHC

ypaHOBbiX sneMeHTOB B npHpOJlHbiX MHHepanax, 

Ha nony'leHHbiX JlSHHbiX JlenaeTCSI BbiBOJl o cy

wecTaoaaHHH B npupoae TSI*enoro XHMH'IeCKoro 

9neMeHTa, KOTOpbiA HMeeT nepHOJl CnOHT8HHOro 

aeneHHSI 6onee 108 neT H coaep*HTCSI B uccne-

JlOBaHHbiX o6paauax B BHJle O'leHb ManoA npHli·Ie
CH - oKono 10-10% no secy. 

Ha ycKOpHTene TSI*enhiX HOHOB npoaeJleHa 

cepHSI OnbiTOB no nony'leHHIO H HJleHTH!j!HKSUHH 

104-ro 9neMeHTa c ucnonbaoeaHHeM HOBoro Me

TOJla. Ylx peaynbTaTbi xopolllo cornacyiOTCSI c 



118HHbiMH Ofib!TOB, nposeaeHHbiX 8 ny6He B 1964 
roay. 

B peaKUHSIX HenonHoro cnHSIHHSI TSI>Ken bJX 

HOHOB ( o6MeHHbie npoueccbl) 6binH CHHTe3Hpo-

88Hbl HOBbie H30T0Dbl nerKHX aneMeHTOB C 6onb-
18 20 22 

WHM H36biTKOM HeitTpOHOB: ( , ~ , 0 , 
~a .~4 F :u, ~~~Ne . 

np0110nlK8nHCb 3KCDepH MeHTbl C yn&Tpaxonoa

HblMH HeATpOH8MH, BnepBbie nony'leHHbiMH B 

OH.RH Ha HBPe s 1968 roJly. Ha cTaUHOHap

HOM peaKTOpe nposeaeH&I npsrM&Ie aKcnepuMeH

Tbi no H8KODneHHlO H XpaHeHHIO HeATpOHOB B 

38MKHyTOA nonocTH. BpeMSI yJlep>KaHHSI HeitTpo

HOB B 06~eNe OKonO 100 n COCT8BHnO 40 CeK. 

TeopeTHKaMH HHCTHTyTa paapa6oTaH Me

TOll JlnSI H3y'leHHSI ynpyrHX H rny60KO Heynpy

rHX B38HM0Jl91CTBHA DpH BbiCOKHX 3HeprHSIXo 

3TOT MeTOJl, B '18CTHOCTH, BKnJO'I8eT HCCneJlo

B8HHe 3neKTpOM8rHHTHbiX H Cna6&IX BepWHH. 

p 83BHB8nHCb HCcneJlOB8HH Sl HenOK8nbHbiX 

H HenHHeAHbiX TeOpHA nonsr. nony'leH pSI/l B8>K

HbiX pe3yn&T8TOB 8 H3y'leHHH HepeHOpMHpyeMOC

TB B3aBMOJleAcTsHA. Bec&Ma sa>t<Hbie pe-

9 

ayn&Ta T &I .r:tocTHrHyT&I npH onpeJleneHHH ponH 

rpaBHT8UHOHHbiX B38HMOJleitCTBHA B TeOpHH ane
MeHT8pHblX 'laCTHU. PaccMoTpeH pSI/l aKTyan&

HbiX acn eKTOB HapyweHHSI CP -HHBapHaHTHOCTH. 

n p o Be/lE!Hbl /l8n&HeitwHe HCCne/lOB8HHSI pas

HOBeCHbl X Jle~pM8UHA CBepXTeKy'leit MOJlenH Sl/l

pa. n OC TpoeHa Me30HH8SI MO/lenb Sl/lepHoro no

TeHUHana , _JlODyCK8JOIUero 8HanHTH'IeCKOe pewe

HHe. 

H HTepeCHble Jl8HH&Ie nony'leH&I s pa6oTax 

DO pa3BHTHIO TeOpHH TBepJlOrO Tena H KOH/leH

CHpOB8HHblX cpeJl, 

B n a6opaTOpHSIX OH.RH BbmonHeH 6on&woA 

o6~eM M eTOJlH'IeCKHX paapa6oToK. HeKoTop&Ie 

ua HHX 6 binH HaasaHbi Bbiwe. B BO/lOpo/lHoA ny-

3bip&Kos oA KaMepe ocymecTsneHo pacwHpeHHe 

nyTeM K OM6HH8UHH 06bi'IHOA TeXHHKH H HOBOA 

TeXHHKH C HCDOnb30B8HHeM yn&Tp83ByKa, nony
'lelfbl nep Bble <jloTorpa<jlHH TpeKOB 8 3TOM pe>KHMe, 

nocTHrHy Tbie peayn&T8Tbl YK83biB810T Ha npHH

UHDHanbHYIO B03MO>KHOCTb 38MeHbl paCWHpHTenb

Horo yc r poitCTB8 >KH/lKOBO/lOPO/lHOA K8Mepbl ynbT

pa3BYKOBOit KOne6aTenbHOA CHCTeMOA. 
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PHc. 2. B oeKa6pe 1969 rooa orMe'lancH 20-nerdHII I06Hnell crapeilmero KonneKrHaa OJ1RJ1 -
na6oparopHH HJiepHblX npo6neM. KoMHrer nonHOMO'lHblX llpeacraBHreneil B CBoeM pemeHHH orMe
rHn 60ilbUJH6 HBY'lHb/6 JIOCrHJIC6HHH KORReKrHBB na6oparopHH H Bblpa:JBR 6MY 6narooapHOC1'b, 

.. 
TopJICecrseHHoe :JaceaaHHe, nocsRmeHHoe 

J06BR610 na6oparopHB R/16pHblX npo6ReM; C JIOK

R8110M Bblcrynaer aHpexrop na6opa ropHH npo

~cop B.£1. JlJICenenos. 

~ 



~ 31lBHH6 C HHJCPOUHKflO'I'pOHB. 

CHHJCpoaNxnorpoH HB 9HeprHJO 680 Mss, 

aanyllleHHI>III B nexa6pe 1949 rona. ~ 

11 
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CoaaaHN 3-MeTpoeaH *HQKoeoaop oaHaH 

MHWeHb, npeUH3HOHH8R YCT8HOBK8 C 50-CSIITH

MeTpOBOA *HQKOBOQOpOQHOA MHWeHb~, CBepx

npOBOQHW8H M8rHHTH8H CHCTeM8 C coneHOHQOM, 

H3roToeneH H HCnbiTaH renHeB&IA KPHOCTaT JJHa

MeTpoM 80 CM, 

npeQnO*eH HOBbiA MeTOQ H3MepeHH H SHep

rHH r8MM8-KB8HTOB H sneKTpOHOB Bb!COKH X SHep

rHA no HHTeHCHBHOCTH sneKTpOHOB B M8KCHMyMe 

sneKTpOHHo-~TOHHOro nHBHH. nanbHeAwee pa3-

BHTHe nony'IHna TeXHHK8 DpOBOnO'IHbiX KSMep. 

OcywecTaneH 3anycK Macc-cenapa Topa, 

npeJ]H83Ha'leHHOrO J]nH pa3QeneHHH KOpOTK O*HBy

WHX H30Tonoe. Pa3pa6oTaH M~cc6ayspoacKHA 

cneKTpOMeTp C 'IYBCTBHTenbHbiM H3ny'laT eneM 

(uHHK-67, WHpHHa nHHHH 5·10-16). B sKc nepH-

MeHTanbHOM 3ane HEPa ycTaHoeneH H3roToeneH

H&IA B nonbCKOA HapoQHOA Pecny6nHKe !lloHOH

HhlA cneKTpOMeTp. 

MelKQyHapoQH&Ie CBH3H 06'beQHHeHHoro HH

CTHTyTa npOQDnlK8nH ycneWHO p83BHB8TbCH, ~He

no HSY'IHbiX pa6oT, BbiDOnHHeMbiX HHCTHTYTOM 

COBMeCTHO C H8UHOH8nbHbiMH opr8HH38UHHMH 

CTpaH-'IneHoe, llOCTHrno 235. B Hay'!HbiX KOMaH

QHPOBKax B ny6He n06biB8nO 350 cneUHSnHCTOB 

H3 CTpaH-Y'I8CTHHU. 0Kono 9() y'leHbiX apyrHX 

rocyaapCTB 6binH DpHrnaW9Hhl B HHCTHTYT QnH 

y'laCTHH a coeewaHHHX, 'ITeHHH nexuHA, o6cy*

aeHHH OTQenbHhlX Hay'IH&IX npo6neM. 6 cneuna

nHCTOB H3 pa3HbiX cTpaH pa6oTanH a OH.RH a 

K8'19CTBe CTHD9HQH8TOB. 

06'beQHHeHHbiA HHCTHTYT npoeen 12 Hay'!HbiX 

COBeW8HHA, B TOM 'IHCne Me*QYHapOQHble ceMH

H8pbl no HJlepHoA sneKTpoHHKe a BapHe H no eeK

TopHbiM Me30H8M H sneKTpOMSrHHTHbiM B38HMo

QeACTBHHM B ny6He 0 8 T8KlKe opr8HH30Ban llJKo

ny no HeATpoHHOA !IIH3HKe a AnywTe. Y'leH&Ie 

HHCTHTYT8 BbiCTynHnH C QOKn8Jl8MH 0 CBOHX pa-

60T8X H8 MHOrHX HSY'IHbiX KOH«<lepeHUHHX, CeMHH8-

pax, Y'I8CTBOB8nH B pa6oTe WKOn B p83HbiX CTpa

HaX. OH.RH H UEPHoM 6&Ino opraHH30BaHo 

coeemaHHe eeaywax y'leHhlX pRila cTpaH no eonpo

caM nepcneKTHB pa3BHTHH ciiH3HKH Bb!COKHX 9HeprHn, 

KOTOpoe COCTORnOCb B T6HnHCH. 

;'!~~ 
H. soromosos, 

QHpeKTOp 06~eQHH9HHOrO HHCTHTyT8 

HJl9pHNX HCCneQOB8HHA 





14 

HayqHo-HccneaosaTen&cKaH, MeToauqecKaH 

H HayqHo-opraHH38UHOHH8H aeHTellbHOCTb 06be-

aHHeHHOrO HHCTHTYT8 HaepHblX HCClle)lOB8HHH 

B 1969 roay nposoaunacb B cooTBeTCTBHH c nna
HSMH, yTsep>KaeHHbJMH Y'ieHbJM coseTOM 011.RI1 

Ha ero XXV cecCHH: 

- nnaHaMH HayqHo-HccneaosaTen&cKHX H 

MeToauqeCKHX pa6oT na6opaTopHA; 

- nnaHOM COTPYllHH'ieCTB8 H COBMeCTHblX 

pa6oT, nposoaHMbJX OIHIH H HHCTHTyTaMH cTpaH

yqacTHHili 

- nnaHOM noeaaoK COTpyaHHKOB 011.RI1 B 

CTp8Hhl-Y'i8CTHHUhl. 

npH yTsep>KaeHHH nnaHOB HayqHO-HCCneao

BSTellbCKHX H MeTOaH'ieCKHX pa60T na6opaTOpHA 

Y'ieHbiA coseT OTMeTHll K8K H8H6onee B8lKHble 

cneayJOWHe HanpasneHHH. 

Jla6opaTOpHS 

BhiCOKHX 3HeprHJi 

1. 11ccne)lOBSHHH HS YCKOpHTene 11HCTHTyTa 

tPH3HKH BbiCOKHX SHeprHA: 38BepweHHe SKCnepH

MeHTOB no ynpyroMy pp- paCCeHHHJO B HHTep

sane <~HeprHA 10-70 fss; pa6oTbJ no uayqeHHJO 

pereHepauuoHHbJX csoAcTB K 0 
-Me3oHos. 

2. npose)leHHe B nyqKaX CHHXp04>a30TpOHS 

3KCnepHM9HTOB no npo6neMaM HCCl19)lOB8HHH 

peanbHOA H MHHMOH aMnllHTYA pacceHHHH sne
MeHT8pHbiX 'i8CTHU MeTOAHKOH 6eCtPHllbMOBbiX 

HCKpOBbiX KSMep HS llHHHH C 38M H qepeHKOBCKo

ro roaocKona; sneKTpoMarHHTHbJX pacnaaos pe

aoHaHcoe MeTOAHKOA qepeHKOBCKOrO cneKTpOMeT

pa nOllHOrO nornoweHHH COBMeCTHO C HCKpOBbi

MH KSMepaMH H MeTOAHKOH ny3blpbKOBbJX KaMep; 

o6pa30BSHHH H CBOHCTB pe30H8HCOB MeTOAHKOA 

ny3blpbKOBbiX K8Mep. 

3. Bsoa B sKcnnyaTaUHJO asyxMeTposoA 

nponaHosoA KaMepbJ H nonyqeHHe .PoTorpa.PHA 

Ha nyqKe Tr -Me30HOB C HMnynbCOM 40 fse/c. 

4. npoAOlllKeHHe pa60T no C03ASHHJO ABYX

MeTpOBOH )KHJlKOBOaopOAHOH KSMepbl. 



5. npo~on~eHHe pa60T no C03~aHH~ HOBO

ro HH~eKTOpa CHHXpo~a30TpOHa - nHHeAHoro 

YCKOpHTeng Ha 20 ~sa. 

6. npo~on~eHHe pa60T no C03~aHH~ CHC

TeMhl Me~neuuoro BhiBo~a ycKopeuuoro ny'IKa 

H3 CHHXp0~30TpOHa. 

Jla6opaTopMs 
s.nepHbiX npo6JieM 

1. npoBe~eHHe Ha yCKOpHTene 76 fsB 3K

cnepHMeHT8 no noHCKy TSI~enblX '18CTHU H 8H

THAAep (COBMeCTHO C 11HCTHTYTOM ~H3HKH Bbi

COKHX 3Heprali), a TaK~e no~rOTOBKa K 3KCne

pHMeHTY no nOHCKy MOHOnOnSI nHpaKa. 

2. 3KCnepHMeHT8nbHaSI npoaepKa 3aKOHOB 

CHMMeTpHH B38HMO~eliCTBHli B pe~KHX pacna~aX 

OHOHOB H M~OHOB. 

3. Hccne~osaHHe aaxsara M~OHOB raaoo6-

pa3HhiM BO~OpO~OM H 8TOMHbiMH Sl~p8MH. 

4. Hccne~osaHHe npSIMblX peaKUHA B38HMO

~elicTBHSI 'laCTHU BbiCOKHX SHeprHli C aTOM

HbiMH Sl~paMH. 

5. HccneaoaaHHe npouecca o6paaosaHHSI 

3neKTpOH-n03HTpOHHbiX nap npH B3aHMO~eliCTBIIII 

DHOHOB C npoTOH8MH. 

6. Hay'leHHe CBOliCTB H KB8HTOBblX xapaK

TepHCTHK pa~H08KTHBHbiX H30TOnOB C nOMOUlb~ 

pa3nH'IHblX CneKTpOMeTpOB H sneKTpOMBrHHTHOrO 

Macc-cenaparopa. 

7. C03~8HHe OCHOBHblX CHCTeM nSITHMeTpO

BOrO MarHHTHoro HCKposoro cneKrpoMeTpa ~nH 

accne~osaHHA Ha ycKoparene 11$83. 

8. Bhi~aqa (cosMeCTHO c KpHoreHHhlM or

~enoM nB3) He06XO~HMblX TeXHH'IeCKHX ~aHHblX 

npoeKTHhiM oprauaaauasrM rKA3 c uenb~ coc

rasneuasr HX canaMH peKoMeH~auaA no npoeKTY 

H CMeTHo-$HHaHCOBOrO paC'IeTa Ha 'leTblpexMeT

pOBblli BapHaHT MHOrOKy6osoli ~H~KOBO~OpO~HOli 

KaMephl. 

9. Coopy~euae aneKrpoMarHHT!loro Macc

cenaparopa ang paaaeneuasr KopoTKo~aaymax 

pa~HOaKTHBKblX H30TODOB. 
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10. nanbHeliwee pa3BHTHe H3MepHTenbHOrO 

UeHTpa, B TOM 'IHCne BBO~ B 3KCnnyaTBUH~ CHC

TeMhl Q ByXCTOpOHHeA CBH3H UeHTpa C 38~ 

"~ HHCK- 22", a TaK~e pa3pa60TKa H H3rOTOBne

KHe CHCTeMbl HCKpOBblX HHTSIHblX KBMep CO C'be

MOM HKcJIOpMBUHH Ha cJieppHTax. 

1 1 . Dpoaon~eKHe DpOeKTHbiX pa60T DO 

BbiDYCKy .qoKyMeHT8UKH K8 OCKOBHbie CHCTeMbl 

H COOpy~eHKSI ycTaHOBKH "$" • 

12. nanbHelimee BblHCHeKHe TeXHH'IeCKHX 

B03MO~ OCTeli C03~8HHSI MOH03HepreTH'IeCKOrO 

UHKnorpoHa H npose~eHHe pa6or no Mo~enapo

BaHH~ H paapa60TKe 3CKH3HOrO npoeKTa, 'ITO 

D03BOnH T C DOMOlllbiO npoeKTHbiX opraKK38UKli 

onpeaen HTb CTOHMOCTb STOrO yCKOpKTeng. 

13. J13rOTOBneHHe HOBOli CHCTeMbl BbiBO~a 

npOTOHHOrO DY'IK8 H3 CHHXpOUKKno·rpOHa. 

Jla6opaTOpMB 
s,nepHbiX peax~Mii 

1. noHCK H CHHTe3 CBepXTSI~enhlX snellleH

TOB a npe~nonaraeMoA o6nacTH cTa6anbHOCTK 

B paAOHe Z , paBHblX 114 H 126. 

2. CKHTe3 H K3y'leHKe CBOACTB K30TODOB 

TpaHcyp HOBblX aneMeHTOB, B 'IBCTHOCTH 105-ro 

aneMeura. 

Jla6oparopMs 

HeliTpOHHOii «<JM3MKM 

1. 3aaepweKHe peKOHCTpyKUKH peaKTOpa 

HEP H ycKoparensr - KH~eKTopa. 

2. Hay'leHHe cJiyK~aMeHTanbHhlX caolicTB 

HeliTp~Ha ( n e - B3aHMO~eliCTBKe, sneKTpH'IeC

KHli ~KnonbHhiA MOMeHT, nepHo~ nonypacna~a). 

3. Hccne~osaHKe crpyKTYPhl Mep MeTo~a

MK HeliTpOHHOli cneKTpOMeTpHH no BpeMeHK npo

nera. 

4. Hay'leHae aTOMHOA K MarHHTHOA crpyK

Typbl H ~HHBMHKH KOH~eHCHpOBBHHbiX Cpe~ HAep

HblMH MeTO~aMH. 

5. J1ccne~OB8HKe CBOliCTB nerKHX Sl~ep B 

peaKUK SIX C 38pSI~eHHblMH KOH8MH. 
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B. OpoeeneHHe pa6oqero npoeKTHpoeaHHR 

no npoeKTy HBPa-2. 

Jla6opaTopHB 

B~QHCnHTenbHOI TeXHKKH 

H 8BTOM8TH3~HH 

1. 0pOilOlllK8HHe pa60T no C031l8HHJO CHCTe

Mbl Bbi'lHCIIHTellbHbiX MSWHH Ha 6a3e B3C M-B, 
CDC -1B04A H B3CM-4. 

2. 3aeepweHHe B nepeoM Keaprane 1969 ro

na pa6oT, CBR38HHblX C BBOilOM B 9KCnnya T8UHJO 

CHCTeMbl M8T8M8TH'leCKOro o6ecne'leHHR 6 3CM-6. 

3. Pa3pa6oTKa H pealJH38UHR MeponpH RTHfi, 

HanpaBlleHHblX H8 nOBbiJUeHHe 94Mti8KTH BHOCTH 

Hcnollb30BBHH R Bbi'lHCIIHTenbHbJX MBWHH B OH SH1. 
4. 3aeepweHHe B 19B9 roay pa6oT n o eeo-

ny B 9KCnlly8T8UHJO CK8HHpyJOWero ycTpOACTB8 

HPD. 

·r 

5. Beon a sJtcnnyaTaUHJO CKSHHpyJOwero 

8BTOM8T8 Ha 9lleKTpOHHOIIY'leBOA Tpy6Jte nllR 

o6pa60TKH CHHMKOB C HCKpOBbiX JtaMep. 

B. OpoeeneHHe pa3pa6oTOK CKSHHPYJOWero 

ycTpoACTB8 'CnHp81IbHbiA H3MepHT8nb •. 

7. BhmonHeHae KoMnneKca pa6oT no co3-

naHHJO 8BTOM8T8 H8 9lleKTpOHHOlly'l8BOA Tpy15-

Ke nnR H3MepeHHA CHHMKOB c MHC. 

8. C03naHHe CHCTeMhi nporpaMM Ha 

cfiOPTPAHe nllR o6pa60TKH CHHMKOB c nponaHo

BblX KaMep Ha B3CM-B. 

9. CronaHHe MaTeMaTH'lecKoro o6ecneqe

HHR CHCTeMbl o6pa60TKH cneKTpOMeTpH'leCKOA 

HH!jlopMaUHH Ha B3CM-4. 

10. Pa3pa6oTKa MaTeMaTH'leCKoro o6ec
ne'leHHS1 9KCnepHMeHTa na3 no K-pacnanaM, 

npoeonHMOrO B HHCTHTyTe cPH3HKH BbiCOKHX 
9HeprHA. 
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Jla6opaTOpHH 

BbiCOKHX 

~HeprHH 

Hay"'Hbie nccnellOBaHHSI na6oparopHH rrpo

BOllHnHCb B TeCHOM KOHT8KTe C na6opaTopneA 

Bbi"'HCnHTenbHOA TeXHHKH H 8BTOM8TH38UHH, 8 

T8K*e C na6opaTOpHSIMH H HHCTHTYT8MH CTp8H -

Y"'8CTHHU OH.RH. 

fnaBHbiMH HarrpasneHHSIMH pa60T B o6naCTH 

ci!H3HKH aneMeHT8pHblX "18CTHU SIBnSinHCb! 

- nccnelloBaHHSI Ha ycxopnrene HHCTHTy-

Ta ci!H3HKH BbiCOXHX aHeprHA pp -paCCeSIHHSI 

B HHTepsane aaeprHA 10-70 faa; 

- H3y'leHHe B ITY'IK8X CHHXpoclla3oTpOH8 

peanbHOA H MHHMOA 8MfinHTYll pacceSIHHSI ane
MeHTapHhlX "18CTHU 0 

- HCCneQOB8HHe o6pa30B8HHSI H CBOACTB 

pe30H8HCOB, B TOM 'IHCne anexTpOM8I"HHTHblX 

p8Cfi8llOB pe30H8HCOB, 

HccJieAOBaHHe 

AHcM>epeH~HaJibHbiX ce'leHHI 

ynpyroro pp·pacceXHHS 

B HHTepBane :)HeprHI 

I0-70 r:)s 

a) J13MepeHHSI BbinOnHeHbl B HHTepsane 

aHeprnA 12-70 faa Ha ycxopnTene 114>B3 c 

fiOMOlllbiO nony·npOBOllHHXOBblX LleTeXT:OpOB H 

CUHHTHnnSIUHOHHblX C"'eT'IHKOB, pa60T8101llHX H8 

nHHHH C aneK'J'POHHo-Bbi'IHCnHTenbHOA M8lliHHOA 

B3CM-3M. CxeMa ycTaHOBKH aaaa Ha puc. 4. 
B Ka'leCTBe MHllleHH HCfiOnb30B8naCb TOHXSSI, 

oxono 1 MHKpoaa, rro~arnneHoBaSI rrneaxa, 3a-

P.c. s. B ns6opsrop•• BbiCOKBJC 9HeprBR C03-

ItBHB YC'I'BHOBKB C M8'l'pOBOJI C'l'pBMepHOJI KBM8-

poJI. BHYrp• KBMepbl nouemeH rBMMB-KOHBep

rop, OICpyJICBIOlll•il pscnsnHblil o6J.eu. Hs CHBM

JCe: IO.P. nyiCC'I'blRblU • r.n. BspneHrs. 

~ 
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P11c, 4 • .Gn11 HCcneaosaHHil JZHI/Jtl!epeHuHan&HbiJC 

ce'leHHil ynpyroro PI' -pacceRHHR s HHTepsane 

9HeprHJI 10.-70 Fss IICITOJ11>3yercR sneKTpOHH8R 

YCT8HOBK8 C nonynpOBOJlHIIKOBIJMII JZeTeKTOp8MII 

II CUIIHTHOORiliiOHBIJMII C'leT'IIIICBMB, pa60T810Ul8fl 

H8 OHHHB C 9neKTpOHHD-BIJ'IIICOBTeflbHOJI M8UIH

HOJI, MBUieHSIMB cnyJKaT TOHI!He ITORB3TBneHOIJble 

nneHICII NRB csepJC3BYICOB8SI r83088R BOJZOp0JlH8fl 

crpy11. 

a. 0 6mHJI 81111 ycraHOBICB, It CxeMa ycra

BOBICB: Po · -HanpasneHHe JlBBJKeHHR naJZBIOUJHJC 

HIJ MHUJeHb nporonos; M- MHUJeH&, S; - aer.

ITOJZBBJKHa ll KapeTK8 C ITDnyllpOBOJlHBICOBIJMII JZe

TeiCTOPBMB;· T1 , T3 11 T3 - renecKOITbl H3 

CUBBTBRORilBOHHIJJC C'leT'IBICOBi 1 - HOHOITpOBOJli 

2 - MBrHHT yCKOpHrenR; 3 - MeJC8HH3M nepeMe

UieHHR Jle TeKTOpos; 4 - UJH6ep, nepeKpbiB810UIHH 

HOHOITpOB OJl OT K8Mepbl YCKOpHTenH, 8• C6opK8 

connosor o annapara crpyJinoJI MHUJeHH s KBMepe 

70 F3B y cKOpHrenH. C6opKy seaer B • .a. Bap

reH&es. r. PerHCTPHPYIOUJBH 3ReKTPOHH8H anna

parypa cneKrpoMerpa 'lacrHu oraa'IH,Jl. noa

rorosKa nneno'lnoJI MHUJeHH K pa6ore. Ha CHHM

Ke: B.A . HHKHTHH II A.A. KyKyUJKHH. e. llyn&T 

3neKrpoHHD-BbJ'IHCnHren&HoJI MSUIHHbl B3CM-3M, 

pa6oraiOUJeil Ha nHHHH c 3neKrpoHHoil annapa

rypoJI c n eKrpoMerpa 'ISCTHU oraa'IH. Y nyn&ra -

B.H. 3 a H'lKH. 

21 
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perHCTpHpOB8HO 107 C06biTHA ynpyroro p aCCeSI

HHSI. 0THOCHTenbHbJA XO.Q .aactMPepeHUH a nbHbJX 

Ce'leHHA H3MepeH B o6naCTH 3HaqeHHA KB8Ap8TOB 

nepeA8HHbiX HMDylibCOB (0,008~lt!~0,12)(f3B/c)2. 

OraocarenbHbie .aa4KjlepeauaanbHbi e ce'le

HHSI aaanaaaposanacb no ~opMyne Bere: 

du [ 2 2 2 rl. 
-- = C M + D + Q -2Q (D +2n MIn _.z_)) 

d t () 

r.ae 

du t/2 
M=ll--1 I ·expll/2·BJ· t l-d t opt 

- MHHM8SI '18CTb 8MDnHTY.Qbl ynpyroro p 8 CCeSI

HHSI nporoaos nporoHaMH, D =aM- aelicTBHTelib

HaSI '18CTb aMnnHTYAbJ ynpyroro pacceSIHHSI npo

TOHOB nporoHaMH, BJ - napaMeTp Ha Knoaa 

.QH~epeHUHanbHOro Ce'leHHSI, Q - Kyn OHOB8 

aMDnHry.aa pacceSIHHSI, n :s 1 I 137 • {3 n a6. , 

· cp = 1,06/Ka, a - pa.aayc HyKnoea, 0 a k
- yron pacceHHHSI H sonaosoe 'IHcno a c .u.M., 

c - KOHCT8HTa. napaMeTpbl B J H c Ha

XOAHliHCb MeTOAOM H8HMeHbWHX KB8Ap8TOB, npa 

a,..,,~· 

12 

11 

10 

9 

8 

• -tnu expetlmerH 
o-n.•.KMPMMOIAHfJP . .(!.WIIf1A~I 

a -G.aef:(ettinlft at C:ERN (196~r) 
• -HF~OI IIC.8ZOCIId'GWI1 11163<1 ~ 

f 
!It;! ! 

l !!jt 

I '! H H 
~ f, f f i ) 11 

! 

72 4 6 8 10 20 30 !)0 70 E.u.ta~100VI 

PHc. 5. llapaMerp HBKROHB 8 1 ynpyroro pac 

CeHHHH npOTOHOB npOTOHBMH B 3BBHCHMOC TH 

OT 3HeprHH npO~OHOB B HHTepBane 3HeprHH OT 

2 110 70 T3B. 

onpeaeneHHH 3Ha'leHHA a HCDOlib30B8l!aCb KpH

B8SI, p8CC'IHT8HH8SI 3~AHHrepOM H8 OCHOBe AHC

nepCHOHHhlX COOTHOWeHHA. 

CosoKynaocTb 3KcnepaMearanbHbJX naaHbJX 

noaaonana onpenenHTb napaMerp HSKliOHa AH~ 

~peauaanbaoro Ce'leHHSI ynpyroro pacceHHHSI 

DpOTOHOB npOTOH8MH B 20 TO'IK8X B HHTepBal!e 

3HepraA 12-70 fss. PeaynbTaT noKaaaa aa 

pHC, 5, H3 KOTOporo BHAHO, 'ITO napaMeTp H8K

l!OH8 paCTeT C pOCTOM 3HeprHH nepBH'IHblX npo

TOHOB, B p8MK8X ODTH'IeCKOA MOAel!H 3TO COOT

BeTCTByeT pOCTy pa.aHyCa B38HMOAeACTBHSI OT 

1,23 no 1,34 ~PMH. n ony'leHHhie naaHbie noa

sonana, npHMeHSISI DSITHDOlllOCHyJO MOAelib B paM

K8X reopHH nomocos Pen>Ke, Bbl'IHCl!HTb HaKnOH 

TpaeKTOpHH D0l!JOC8 noMepaH'IyKa, KOTOpblA OKa-

38liCSI paBHbJM: a~ = 0,40;!: 0,09, 

6) C DOMOllibiO TOA >Ke 3KCnepHMeHT8l!bHOA 

yCT8HOBKH, HO npH HCDOnb30B8HHH B K8'1eCTBe 

MHWeHH csepxaayxoaoA raaoaoA aonopo.aaoA 

CTPYH npoae.aeHbt npe.aaaparenbHbJe H3MepeHHSI 

.aeACTBHTenbHOA '18CTH 8MDnHTy.Qhl ynpyroro 

pp -pacceSIHHSI a HHTepaanax 3HepraA 8 •15, 

28• 33 H 45 •50 f3B, 3TOT 3KCDepHMeHT 00380-

nSieT H3MepHTb llHciKI>epeHUH8nbHbJe Ce'leHHSI yn

pyroro pacCeSIHHSI DpOTOHOB DpOTOH8MH B HH

TepcpepeHUHOHHOA o6nacra annorb .ao I t I = 

a 0,001 (fsa/c)2. 

Hcc.lle.QOBBHHe 

aMnJIHTY .Qbl ynpyroro TT • p -paccem~HB 
B HHTepBa.lle HMDY JlbCOB 

2-7 r!3s/c 

npa DOMOlli:il .aacW>eoeHUHanbHbiX ra30BblX 

'lepeHKOBCKHX C'leT'IHKOB H 6eC~HlibMOBbJX HCK po

BbiX K8Mep, pa60T810lUHX Ha nHHHH C 38M 
B3CM-4, H3MepeHbJ llH~peauaanbHbie ce'leHHSI 

ynpyroro pacceSIHHSI OTpHUaTenbHblX DHOHOB 

Ha DpOTOH8X DpH HMDYnbC8X DHOHOB 4,19 H 

4,95 rss/c. PeaynbT8Tbl 3THX H3MepeHHA BMeC

Te C .apyrHMH .Q8HHbiMH, a T8K>Ke HX Cp8BHeHHe 

C TeopeTH'IeCKHMH paC'IeT8MH DOK838Hbl H8 

pac. 7. 
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PHc. 7. 3KcnepBMeHrsnbHble JIBHHbre o6 orHo

weHBH peBIJbHOJI 'lBCTB K MHHMOil 'IBCTH BMnRH

TyJibl ynpyroro II' -p -pBCC6SlHHR B 38BHCHMOC

TB 01' HMnynbCB HHOHOB H HX CpBBH6HH6 C JIHC

nepCHOHHbiMH p8C'l61'8MIIo 

P•c. 6. flp eUB3HOHHBR ycrsHDBKB c )I(HJIKOBOJio

POJIHoll MH U16Hbl0, HCHOIJb3yeMBR B 3KCnepHMeH

re no H3Y 'l6HHIO IT -p -pSCC6SlHHSl HB MBRble 

yrnbl. 

23 

Hcc.lle.QOBaHHe 

pa.QHaQHOHH~X paCDa,QOB 

pe30H8HCOB 

C n OMOIIlbiO cneKTpOMeTpa H3 'lepeHKOBCKHX 

C'leT'IHitOB nonHoro nornoWeHHSI H HCKpOBblX Ka

Mep Hayq ancSI pacna.n )( -MeaoHa (960 Mas) 

Ha llBa r MMa-xsaHTa. BepXHSISI rpaHHUa eepOSIT

HOCTH ~Toro pacna.na oTHOCHTen&Ho scex soa

MO>KHhiX THnos pacna.na oxaaanac& paBHoA 

0,03 ±0,05. 
np HCnonb30B8HHH 3TOA >Ke yCT8HOBitH 

H3MepeHO Ce'leHHe o6p830B8HHSI "1 O -Me30H8 

B o6naCTH ManbiX nepe.lla'l HMnyn&ca. noxaaa

Ho ( CM. p H C. 8), 'ITO B o6naCTH M8nbiX nepe

.[18'1 HMny n&ca BenH'IHH8 du/ dt HenOCTOSIHHa. 

Ha pHc. 8 npHBelleHbi peayn&TaTbi llBHHoA pa-

6oTbi H p a60Tbl fHCOH8 H .llp. 
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·TRANSFER 1«JH C(GEVIc'J'J 

PRe. B • .Q•t/Jt/JepeHUBSIII>Hble ce'leHHR peaKUHH 

IT -p _. • '1 0 _. • yy B 3BBBCHMOCTB OT KBBilpBTB 

'leTblpeJCMepHoro nepe/laHHoro HMnyn&ca. 

P~H~HOHHhle pacna.zn,~ 

K + -Me30HOB 

Ha OCHOBe CHHMKOB C 55-caHTHMeTpOBOA 

KCeHOHOBOA KSMepbl 38BepweHO HCCIIellOBSHHe 
pacnaaos K + ... ,+ ,o y s o6nacTH ManbiX 

SHeprHA tr+-Me30HOB ( T,+<55 Mss). Ycra-

HosneHo, 'ITO npouecc pacna.aa xopowo onHCbi

saeTcsr KaK nepexoa c noMOIIlbJO BHY·Tpe HHero 

TOpM03HOI'O H31Iy'leHHSI. C y'leTOM pe3yllb T8TOB, 

OTHOCSIIIlHXCSI K o6naCTH T,+ ~ 55 Mss, c.aena
Ho 38KIIJO'IeHHe, 'ITO B HCCIIe.ayeMOM p a cnaae 

8MniiHTy.ll8 C npSIMOA SMHCCHeA I'8MM8-KB8HT8 

no KpaAHeA Mepe He 6on&we aMniiHTYilbl BHyT

peHHero TOpM03HOI'O H31Iy'leHHSI H OTHOCH TenbH8SI 

'18CTOT8 npSIMOA SMHCCHH ~OTOHOB He npeBblW8eT 
1o-4. 

MHo)KeCTOOHHoe 

pO)K,zteHHe DHOHOB 

B 1T p-B3aHMO,zteACTBHXX 

Ha OCHOBe CHHMKOB C 55-caHTHMe TpOBOA 

nponaHosoA KaMepbi nposeaeHo H3y'leHHe peaK

UHA 

( 1 ) 
,-p ... I 

ntr+tr-miTo 

n 2" +2"- miT 
0 

(2) 

06pa6oraHo 150 TbiC. Kaapos. HaAaeHbi ce'IeHHH 

peaKUHA: 

(1 (77-p ... ntr +, -, 0),. (2,3!0,5) M6H, 

a ( tT -p ... n "+,-2,0 )= (2,1: 0,4) M6H. 

a(tr-p-+ntr+77-377°)= (0,4:0,2) M6H, 

a (77 -p-+ nw 0 77 °)= (0,47:0,15)M6H, 

a(77-p-+n 277+2,- 77 ° )= (1,02+0,06)M6H, 

a (77-p-+n277+277-2770 )= (0,24+0,03)M6H, 

a( 77 -p -+N*-277+77 -,o )= (O,I8:0,12)M6H. 

B peaKUHH (1) o6Hapy*eHa KoppenHUHH Me*llY 

npOJlOnbHblMH H nonepe'IHblMH HMnynbC8MH '18CTIIU 

B C.U.M., KOTOpyJO Henb3SI 06'bSICHHTb CT8THCTH

'IeCKOA TeopHeA. B peaKUHH (2) raKasr KOppenH

UHSI OTCyTCTByer. Pa60T8 BbinOII!ieHa COBMeCTHO 

C npa*CKHM yHHBepCHTeTOM. 

H.nepHhle B38HMo,neAcTBHB t~acnm 

c 3HeprHeA -v 50 r3B 

B ci»OT03MY JlbCHXX 

12 ~OTOSMyllbCHOHHblX CTOnOK 06'beMOM 110 

IIHTp8 K8*1l8SI 6biiiH o6ny'leHbl OTpHUSTellbHbl

MH nHOHSMH C 3HeprHeA 45 H 60 fSB H8 ycKO

pHTene 11<~83. MaTepHan 6blll HanpasneH B 17 

na6oparopHA CTpaH - yqaCTHHU OHHH. nonyqe

Hbl nepBble COBMeCTHble pe3yllbT8Tbl no TeMaM: 

'06wHe xapaKTepHCTHKH B38HMOileACTBHA 77-

Me30HOB C HMnynbCOM 60 fsB/C C HyKIIOH8MH' 

H 'KorepeHTHaSI reHepaUHH '18CTHU Ha Hllp8X 

¢QTOSMyllbCHH 77- -Me30H8MH C HMnynbCOM 

60 rss/c ... 



HaAaeHo, qro cpeaHRR MHO~ecrseHHocrb 

3apR~eHHbiX qacrHU B TT- p -B3aHMOaeAcrBHRX 

pasHa 6,0:!;0,2, orKyaa cneayer, qro cpeaHSISI 

MHo~ecrseHHOCrb aasucur or sHepruu, KaK E1
/

4 

AcHMMeTpHR Bhmera qacrHu s c.u.M. H 

ee 3aBHCHMOCrb or MHO~ecrseHHOCrH aHanorH'I

Hbl H3MepeHHbiM paHee npH SHeprHH 7 fsB. nos

roMy MO~HO 3aKmoqHrb, qro KaqecrBeHHbiX H3-

MeHeHHA XapaKrepa B3aHMOaeACrBHR npH pocre 

SHeprHH npHMepHO B 10 pa3 He Ha6n~aaeTCR. 

HaHaeHo, qro ceqeHHe KorepeHrHOH reHe

pauHH Ha gapax ~orosMynbCHH ysenuqusaercR 

npHMepHO B 2,5 pa3a npH H3MeHeHHH SHeprHH 

nuoHOB or 17 ao 60 fss. 

Ha puc. 9 noKa3aH cpeaHHH npo6er n~oHOB 

anSI KOrepeHrHOA reHepaUHH B Rapax SMynbCHH 

B aaBHCHMocrH or sHeprHH nnoHos. ToqKH npH 

SHeprHRX 45 H 60 fSB - SKCnepHMeHTanbHbie 

aaHHhie HaCTORlUeA pa60Tbi. 

A,.~~ 

2.00 I 
~()() 

~ 50 

I !0 
I 

I lo 

5 

2. 

L 
i 2. s 10 20 so -100 2.00 SOO Eo 

PHc. 9. CpeJIHHII npo6er nHoHOB JIIIR JCorepesr

so/1 reHepBUHH B RQpBX 3Myii&CilH B 3BBHCHMOCTH 

OT 3HeprHH nHOHOB B II.C.JC. 
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lJeTblpex.nyqesble 
TT + p -B3aHMo.QelcTBMJI 

npH MMDYJJbce 11+ -Me30HOB 

2,34 r~s/c 
3 aKoHqeHa o6pa6orKa oKono 8 rhiC. !jloro

rpa~HA C06hirHA C 40-caHrHMerposoA ~HaKo

Boaopoa Hoti KaMepbi, H BhiaeneHhi KaHanhi peaK

UHH 

"+ p ·l 
p TT +rr + TT- , ( 1 ) 

prr+rr+rr -rr o (2) 

nrr+rr+ rr + -
TT ' (3) 

ceqeHHSI KOrOpbiX OKa3anHCb paBHbiMH 3, 74:!; 0,11; 

3,07± 0 , 10 H 0,24:!: 0,01 M6H COOTBeTCrBeHHO. 

PHc. 10. [JsyxMepsoe pacnpeaeneHHe 3tMJeJCTHB

HbtX MBC C M IT+p H Mtr+tr- 11/IR peSKUIIH 

IT+ p _.pIT +IT +IT- •• 
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1600 
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PHc. II. /lsyJCAtepHoe pscnpeneneHHe s¢q!eKTIIB• 

HNX AIBCC M IT +p H M 11 +11 - 11 o nnR p/!IIK-

U.ll II + p _. p IT +IT + IT - IT 0 • 

LlBYXMepHbie llHarpaMMbl 31jxjleKTHBHbiX MaCe 

anSI KaHanoa (1) H (2) (pHc. 10 H 11) yKa3LI

Ba JO T Ha CHnbHLIH BKnllll COBMeCTHOrO pO)I(JleHHSI 
pe30Ha HCOB: 

:'II *++ 0 . p • (I a) 

< \ H 0 71 p • :'II * w • (2a) 

!II * ++ 1'/ 0 • (26) 

OnpeaeneHHe napaMeTpoe peaoHaHcoa H 

ceqeHHSI HX pO)I(JleHHSI npoH3BOAHnocb arrrrpoKCH

MauHeA llBYXMepHblX pacrrpeaeneHHH 31jxjleKTHBHbiX 

Mace MeTOilOM MBKCHMan&Horo npaeaonoao6HR. 

CeqeHHSI KaHanoe (1a), (2a) H (26) OKaaanHCb 

paBHbiMH 1,97;t0,10; 1,54± 0,09 H 0,18±0,02 M6H 

COOTBeTCTBeHHOo LlHij>lj>epeHUHanbHbie ceqeHHSI (1 a) 

H (2a) 6hinH annpOKCHMHpOB8Hbl 3KCITOHeHTOR 
C ITOK838TeneM, paBHblM (8,54;t0~52) (fga/c)2 
anSI (la) H (2,84±0,34) (fge/c) llnSI (2a). 

Ta6JIKQa 1 

(1) p-poo 
(2) Pn-p, -0.213 ! 

(3) p;fp,~ 0,175 ~ 

(4) Re P 10 
,070 ~ 0.018 ·0,018 : 0,017 

(5) P'" 0.002: 0.020 ·0,033 ! 0,021 
(6) Re p,, ·0.010 • 0,022 -0,049 : 0,020 
(7) Re PJ.-1 0.005 : 0.019 0.021 ! 0,019 

(8) Rep~ 0,053 ~ 0.046 0,001 : 0.040 
(9) Re PH 0,018 ~ 0.047 ·0.027 !: 0,050 
(10) Re ~;, ·0,062 • 0,059 -0,020 ! 0,051 

(11) Re PJ.: ·0,002 • 0.048 · 0,061 ! 0,046 

(12) p'O PQ-1 Rei 3,- 3, J · 0.084 ~ 0.023 · 0.055 : 0.021 

(13) Re(Ao'-p·'o J 0.036 ! Q021 0,109 ! 0020 
Jl " 

(14) Rep;', ·0.019 ! 0.017 -Q001 ! 0,011 

(15) Rep"'' -Q002 : 0,016 0,011 ! 0.011 
J/ 

(16) Ret P'..o- fl:."' J 
J,-1 J. -1 

0,017 ! 0,019 0,016 ! 0,018 

117J Retp0'-P"0J J,-1 J,·/ 
QOOO : 0.019 - 0,009 ! 0,018 

(18) ReP~~ 0.055 ! 0,014 0.053 : 0.012 
(19) Re p;.: ·0.000 : 0,015 -Q004 !: 0,016 

---- - ---

npa 8HanH3e yrnOBbiX pacrrpeaeneHHA rrpo

llyKTOB pacna11a pe3oHaHCOB 6bmH onpe11eneHbi 

3neMeHTbl CITHHOBOR MaTpHUbi, 3HaqeHHSI KOTOp biX 

ITpHBelleHbl B Ta6n. 1. 3TOT )l(e 8HanH3 IT03Bo

nHn oueHHTb BKnaabi cnHpan&HbiX aMnnHTYil 

< A a A b I R I A I A II > • OITHCbiB8101UHX npo-
ueCCbl THna 1 +II... a + b , rae a H b -

pe30H8HCbl. MO)I(HO ITOK838Tb, qTo rrpH ManbJX 



yrnax poJK~eHHSI 8* ~OCTaTO~HO orpaHH~HTb-

csr pacrrpe~eneHHeM TOn&Ko Tpex aMrrnHTyn: 

<+IIRII / 2 > , < -iOIRI~ > H < -i--IIRI t >. 

Bbt~HcneHHe aTHX aMrrnHTyn rroKaaano, ~To oc-

HoaHoA DKna~ B peaKUHIO " + p ... N *.,..,. p 0 rrpH 

IJ* < 11° 11aeT aMrrnHTylla <.J..O IRI-\>, a llBe 
llpyrHe rrpaKTH~eCKH paBHbi HYhiO, T.e. rrpH Ma-

10 

w 

60 
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N=t54 

nbiX yrnax pOJK~eHHSI OCHOSHYIO ponb HrpaeT 

OllHa aMrrnHTylla, KOTOpaSI OITHCbiSaeT rrpouecc, 

rrpOXOilHmHA 6ea H3MeHeHHSI CITHpanbHOCTH ~ac

THU S H8'18.1U:>HOM H KOHe'IHOM COCTOSIHHSI~. 
SOr-------+-1-++--4-------~ 

06pa6oTKa CHKMKOB 

C 55-CaHTKMeTpOBOii 

KceHOHOBOii ny3~pbKOBOii KaMep~ 

3asepmeHbi pa6oTbi no HccnenosaHHIO crreKT
pa 9cjxtleKTHBHblX MaCe CHCT9Mbl ( 77° 77 °) B llHarra-

30H9 3Ha~eHHA M ( 77° 77 °) ::; 1,3 ras, a TaKJKe 
HeATpanbHbiX MOll pacrra11a w 0 -~aCTHUbl, J1ay-

~anHCb peaKUHH THrra 77 + + n -+ 77 O + 77 ° + p H8 

40 

KB83HCS060ilHblX HeitTpanbHblX Slllp8X KCeHOritl, 30 
Bbmo o6pa6oTaHo CBhtwe 500 TbiC. <jloTorpa<jJHA 

C 30-nHTpOBOil: KCeHOHOBOA rry3blpbKOBOA KaMepbl 0 

OOny~eHHOA B rry~Ke 77+ -Me30HOB C HMrrynbCOM 
2,34 ras/c. 

Ha pHc. 12 rroKaaaH crreKTP a<jJ<jleKTHBHbiX 
Mace M ( 77 °" 0 ). H a6n~aeTcsr rrHK s o6nacTH 20 
3Ha~eHHA Mace OT 650 110 850 Mas co cpellHHM 

aHa~eHHeM M (" 0 77° )= 730;! 15 Mas. lllHpHHa 

DHKB r =170;! 65 Mas. 

Ce'leHHe poJK~eHHSI CHCTeMbi o [ "+ + n ... 

-+(77°1T 0 )+p) :: 0,lcJtiT++n-+ 77°+p J. 10 
J1 H<jJOpM8UHSI, KaCaiOmaHC Sl HeATpanbHblX :>.tOll 

PRe. 12. Pscnpe11eneHHe 91/JtPeKTHBHbiX MBCC 

M ! ~( 17 ° IT 0 ) • KpHBBR 1 - pscnpe11eneH•e 
cnyrrsiiHbiJC JCOM6HHBUHII ( 17 ° IT 0 ) • KpHBBR 2 -

¢/13osoe npocrpsHcrso JJnR peallu•• 11+ n _.,o, 0p 
np• 2,34 rsslc. 

0 1000 

M
14
i4:rJTo1i o 1 

1500 

(MeV) 
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P•c. IS. TBnB'IBNII. cny'lall nBBBSI, C031liJHHoro 

rauua-IBIJB'I'OM B JICBiliOM Iceaoae. P,- ro'l

IS reHepBUBB 11 0 1 p J - 'I'O'IIIJ IOHBepciiH 

raMMIJ-JCBIJB'I'B, nonHBSI 9BepriiSI RBBHSI pSBHIJ 

1500 Mss. 

PBc. 14. KaciiJJlHBII IPBBIIII • ~IOI'I'YIJUBH 'IIIC

na 'IBC'I'BU B RBBHSDC, C03/lBHH61JC raMMB-KBIJH

J'BMB c sseprBIIIoiB (l500t225) Mss. Hnsno 

O'I'C'16'1'1J 0'1' 'I'O'IICB P, • 
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pacnalla w 0 -'lacTHUbi, 6htna nony'leHa B pe3ynb-

rare o6pa60TKH 3THX ~e CHHMKOB: 

Rt 

R 2= 

N (w 0 -+77°Y .... YYY 
N(w 0 -orr 0 y) 

N ( w o .... rr Orr o y ) 

N (w 0 .... rr 0y) 

0,22 ± 0,11 ' 

0,45 ± 0 ,33 

HccnellOBaH raK~e npouecc pa3BHTH R 3neKr

poHHo-$oroHHbiX nHBHeA, C03)l8HHblX raM l\18-KB8H

T8MH c 3HeprHeA or 20 llO 2000 M3B B ~HllKOM 

Kceaoaa. HayqanHcb ¢n~KryaUHH npoaonbHoro 

H nonepe'IHoro pa3BHTHH nHBHeA, Ha pHc. 13 

DOK838H8 THnH'IH8R K8pTHH8 HCCflellOB8HHbiX nHB

HeA, Ha pHC, 14, 15 H 16 npHBelleHbi anR npH

Mepa xapaKrepHCTHKH nHsHeA c saeprHeA E= 
1500±225 Mss, 

PmKAeHHe 

CTp8HHbiX 

aCTHQ 

B ". p -B3aHMOAeiiCTBHHX 

Oposeaeao H3y'leHHe pO)I(J1eHHH crpaHHbiX 

'18CTHU B TT- p -B38HMO)leACTBHHX npH 4 fss/c 

HB OCHOBe CHHMKOB C 55-CaHTHMeTpOBOH npona

HOBOH K8Mepbl, Pa6ora senacb COBMeCTHO C fla-
6opaTOpHeA BbiCOKHX 3HeprHA H HCTHTyTa 8TOM

HOA $H3HKH PyMbiHCKoA aKalleMHH HBYK ( E y xapecr ). 

Ebtno o6pa6oraHo oKono 4000 $Qrorpa$dA 3ape

rHCTpHposaHHbiX C06biTHH H C)lenaHbl c n e)lyiOlUHe 

BbiBOllbl, 

1) Oony'leHHbie l18HHble 0 Ce'leHHHX po~
)leHHR pe30H8HCOB 

TT -, ... y K 7T 7T 

K ; 90 H Y !38 ~ B pea KUHRX 

(rne Y ... A 0 HnHY ... I 0
) no-

K83biB810T, 'ITO H83B8HHble pe30H8HCbl n pH 3TOH 

3HeprHH ol5paay~TCH B OCHOBHOM DpH M8nbiX 

nepenaHHbiX or ayKnoaa K rHnepoHy HM nynbcax, 

r,e. nepH$epH'IecKH. BKnall KB83HllBYX'Ia CTH'IHbiX 

PHC. 17, Cneirrp MBCC CHCreMbl R6M611a-nporoH, 

llo OCH S6ciiHCC orROJKeBB CyMMB IrHHerH'leCICHJC 

ssepr•• RRM6na-¥acrHIIbl • nporosa, 
~ 

npoueccos rr - p ... Y ~38 ~ K *
890 

B paccMarpH-

saeMbte peaKUHH cocrasnHer oKono (4,1±3,3)MK6H 

2) Hay'leHHe cneKrpa 341$eKTHBHbiX Mace 

AK
0

- H AK+-KOM6HHBUHA B peaKUHRXrr-p-+lK;nr 

rOBOpHT 0 B03MO)I(HOCTH o6pa30B8HHH B 3TKX 

npoueccax HyKnoHHoA H306apbt N *1 12 ( 1 700), 

pacnana~weAcg Ha A - H K -'laCTHUbi. 

3) AaanH3 3KcnepHMeHranbHbiX l18HHbiX 

OTHOCHTenbHO KOppenHUHH Me)l()ly npononbHOH 

H nonepe'IHOH COCTaBnHIOWHMH HMnynbCOB BTo

PH'IHblX 'laCTHU B rr -, -saaHMoneAcTBHHX c 

pO)I()leHHeM CTpaHHblX '18CTHU YK83biBaeT H8 TO, 

'ITO QnH 7T -Me30HOB, o6pa3yi01UHXCR COBMeCT

HO CO CTp8HHblMH '18CTHU8MH 1 38BHCHMOCTb 

P-~. I p ~1 xopomo onHCbiBaercH HHBapHaHTHbiM 

cPa30BbiM 06'beMOM 1 T,e, M8TpH'IHbiA .sneMeHT 

B38HMOl1eHCTBHSI MO~HO C~HT8Tb 38BHCSIIUHM TOflb

KO or. napaMerpos 6apHOHOB, B ro )l(e speMH 

nnH K -Meaoaos H 6apHOHOB ( A , I H ~) 

aasHCHMOCTb ji l I p * He MO)I(eT 6btTb onHCaHa 

.paaoshiM o6'beMoM. 
11 

HccJieAOBaHHe 

AByx6apHOHHbiX 

pe30H8HCOB 

B np·B3aHMOAeiiCTBHBX 

Ha OCHOBe CHHMKOB C 55-caHTHMeTpOBOA 

nponaHosoA KaMepbt, o6ny'leHHOA oTpHuarenbHbiMH 

DHOH8MH C HMDynbCOM 4,0 fss/c H HeATpOH8MH 

CO CpeQHHM HMDynbCOM 7,2 fss/c, 38Bep!UeH 

DOHCK l1Byx6apHOHHblX pe30H8HCOB B CHCTeMe 

A p • Ha pHc. 17 noKa3aH HaAneHHbtA cneKTp 

Mace CHCTeMbi A p • Pa6oTa Bbmonaeaa cos-

MeCTHO c flBT A. 



31 

80 586events 
898 cnn&t.natlons 

70 

50 

30 

10 



waugodn 
XICIHdaD'K 

KHdO.LBd09BI! 

Z£ 



33 



34 

B 1969 roay Hay~Ho-uccneaoaaTenbCKaH 

.QeHTenbHOCTb fla6opaTOpHH HAepHbiX npo6neM 

npOBOAHn&Cb B TeCHOM KOHTSKTe C na6opaT?PHH

MK H HHCTHTYTSMH CTpaH-y~aCTHHU OJ.U Ui no 

cne.nyiOWHM rnaBHbiM HanpaaneHHHM: 

- H3y~eHHe CHnbHbiX B38HMOAeliCTBHli HYK

nOHOB H nHOHOBi 

- HCCneAOBSHHe Cn&6biX H ::meKTpOMSrHHT

HblX B38HMOAeliCTBHli C y~aCTHeM Me30H0B i 

- HCCneAOBSHHe CBOliCTB H KBSHTOBbiX XS

pSKTepHCTHK HeliTpOHOAe~HUHTHbiX HAep; 

- TeopeTuqecKue pa6oThl. 

npoaepJCa 
381COHOB COXp8HeHHB AeDTOHHOrO 38p~8 

H npe,llCIC838HHA HOBhiX THDOB 

CA800r0 B38HMO,lleACTBHB 

9AeMeHT8pHhiX '18CTIIQ 

DonbiTKS perHCTpSUHH K p aliHe 

peAKHX npoueccoa IT+-+ e++e++e-+11 H 

p + .... e + + y ocywecTsneHa B c o oTBeT-

CTBHH c nporpaMMoli cucTeMaTuqecKoro uccne
AOBaHHH CHMMeTpHli B38HMOAeliCTBHH H n pOBep-

KH aaKOHOB coxpaHeHHH nenTOHHoro aapH.na. MH

Tepec K STHM npoueCC&M CBH38H C TeM, 'ITO, 

KpoMe o6bi'IHoro cna6oro H sneKTpoMarHHTHoro 

B38HMOAeliCTBHH, OHH MOryT 6biTb Bbi3B8Hbl TSK

lKe runOTeTH'IeCKHM WeCTH~pMHOHHbiM B38HMO.Qeii

CTBHeM HnH 'leTblpexnenTOHHblM SHOM&nbHblM 

B38HMO.QeliCTBHeM. 

3KcnepHMeHT 6bin BbinOnHeH C nOMOWb!O 

YCTSHOBKH C MHOrOCnOIIHOII UHnHHApHqeCKOII HCKpo

BOA K&Mepoli B M&rHHTHOM none, ynpaBnSleMOli 

CUHHTHnnHUHOHHbiM ro.nocKonoM. B peaynbTaTe 

8HSnH38 250 TbiC. ~OTOrp&~Hli C06biTHli C KSMe

pbl H C SKp&HS nHTHny'leaoro CKOpOCTHOr.o OC

UHnnorpaciJa 6bm HaA.neH aepXHHA npe.nen .nnH 

OTHOWeHHH BepOHTHOCTH HCKOMOrO pacna.Qa K 

o6bi'IHOMY pacnaay. OTHOWeHHH aepoHTHOCTeA 

pacpaAOB HS ypOBHe 90% AOCTOBepHOCTH COCTSB

nHIOT: 

H 

I'(IT+-+e++e++ e-+ 11) 
< 3,4·10-8 

I' (IT+ -.p+ + II) 

l'(p+-.e++y) 
---------- < 
l'(p + .... e++ 11 +;:;) 

2,7·10-8 . 

PHc. 18. YcraHOBKB c 

MHOrOCnOIHOI UIIRIIH

apH¥eCKOI HCKpOBOI 

KaMepol B MBrHHrHOM 
none, HcnOIIJ.ayeMaR 

B sKcnepHMearax no 
noHcKy peaKHX pacna

IIOB n11- II MJO-Me30HOB, 



nony'leHHbiA pe3yllbT8T no3BOIIHII1 B '18CTHOCTH, 

3aMeTHO fiOHH3HTb 3Ha'leHHe KOHCT8HTbl rHnOTe

TH'IeCKOrO WeCTHciJepMHOHHOrO B38HMO.UeACTBHH. 

CKI~e B3BHMOAeAcTBKB 

HfKAOHOB K DKOHOB 

c HyxAOH8MK K BAPBMK 

1. npoee.neH ciJa30BbiA 8H81IH:Ol 
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Me:lK.UY napaMeTpOM 0 PP H cjJaKTOpOM ( nn , 

OCHOBSHHbiMH Ha 3SKIIIO'IeHHHX TeOpHH CHMMeT

pHA. 

l)"" ... 
I 

T I I 

-~ 1 - --- ---- I I --r- ---- ....., ___ 
I I 

q ' ' I I 

HYKIIOH-HYKIIOHHOrO pacceHHHH npH ~ 
[ ! ! 

I 
I 

3 He p r H H 630 M 3 e. C uenbJO .UHCKPHMHHa-

UHH o.nHoro H3 .neyx peweHHA c~Jaaosoro aHanaaa 

HyKIIOH-HyKIIOHHOrO pacceHHHH npH CpenHeA 3Hep

rHH 630 M3B, HaAneHHbiX paHee B na6oparopaa, 

nposeneHbi aaMepeHHH napaMeTpa BonbciJeHwTeA-

Ha A P n H nongpaaauHH B npouecce pacceH-

HHH npOTOHOB C 3HepraeA 605 M3B HeATpOH8MH, 

3xcnepHMeHTbl npOBO.UHIIHCb Ha CfieUH81IbHO 

cc1JopMHpOB8HHOM npO.UOilbHO UOIIRpH30B8HHOM 

ny'IKe npOTOHOB C fiOMOWbiO yCT8HOBKH C OfiTH

'IeCKHMH HCKpOBbiMH KaMepaMH. napaMeTp A pn 

H3MepeH npa 'leTbipex yrnax pacceHHHH: 55°, 
78°, 94° H 125°. C noMOWbJO nony'leHHbiX naH-

HbiX 6binH yTO'IHeHbl H860pbl ciJa30BbiX CABHrOB, 

npa HCfiOilb30B8HHH COBpeMeHHbiX 6onee lKeCT

KHX1 '19M )( 
2
-KpHTepHA, MeTOAOB AHCKpHMHH8UHH 

KOHKYPHPYJOIIlHX runoTea noxaaaHo, 'ITO aMnna

ryna HyKIIOH-HYKIIOHHOrO pacceHHHH npH 3HeprHH 

630 M3B B paMxax npHHRTbiX npe.nnono:lKeHHA 

o npupone NN -pacceRHHH onpenenHeTcH onHo-

3HB'IHO, (QueHK8 BepOHTHOCTH OWH6KH nepsoro 

pona .. 0,01%). 

2. HOBbie H3MepeHH H yrnosolt a a-

BHCHMOCTH napaMeTpa .nenOIIHpH38-

UHH B npouecce ynpyroro pacceH

HHH fi011HpH30B8HHhlX npOTOHOB np~ 

T 0 H 8 M H C 3Hepraelt 635 MsB BbinOnHeHbl B 

HHTepsane yrnos 28°-117°. 3TH sKcnepHMeHranb-

Hbie .naHHbie, 6onee TO'IHbie, 'leM nony'leHHbie 

paHee, noasonanH nposecTH cpasHeHHe c Teo

peTH'IeCKHMH npe.UCK838HHRMH 0 COOTHOWeHHH 

I 

ii 
.L 

I~ 
I 

I 

I I 
I • .L 

I I 
I 

I I I 

I I I ~ I 

~ I 
I I 

D.6 

... 
I I 

I J. 

I 

o.z .L 

I""'" . 
!tHOr. 

0 
f20 

PHc. 19. YrnosaR 3BBHCHMOCTb napaMerpa 

penonRpH3 BUHH B npouecce ynpyroro pacceHHHH 

UOIIRpH30BBHHblX npOTOHOB npOTOHBMH UpH 3Hep

rHH 635 M3B, 

3, n 0 JI y 'I e H bl 0 6 W H p H bl e A a H H bl e 

0 Ce'l e HHHX o6pa30B8HHH 38pHlKeH

HhlX H HeATpanbHhlX CTpaHHhlX 'IBC-

T H U H a MaTepHSJie 230 TbiC . ciJoTorpaciJHA C 

MeTpOBOA nponaHOBOA KSMepbl B MarHHTHOM no

ne, 3KCUOHHpOBSHHOA B ny'IKe rr -Me30HOB C 

HMnynbCOM 5,1 fss/c, HaMepeHo nonHoe ce'le

HHe B38HMOAeftCTBHH rr -Me30HOB C HMfiYIIbCOM 

5,1 f3e / c B nponaHosoA xaMepe, xoropoe oxa

aanocb paBHbiM: u = (952 + 63) M6H. 
nonHoe 

Bbi.nene bi xaHaJibi MHorax npoueccos c o6paao

BaHHeM HeCKOJibKHX HeftTpallbHblX CTpaHHblX '18C

THU. non y'leHbl CBetleHHR 0 napUHSJibHbiX Ce'le-
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P11c. 20. Cny'lsB B3BBMOJ1eRcrsllll ,- -Me3o

HOB C Bltlnyiii>COM 5 ras/c 8 1-Mel'pOBOJI npo

nsHOBOJI ny3blpbiCOBoJI ICBMepe ( H • 17 K9): 
8. ~ororps~1111 npoueccs ,- p ~ S -K +K 0 • 

•~A o,-
I. 41ororpstp11R npoueccs ,--p ~A ° K OK~ (o . 



Ta6.111fna la 
Ce'leHHe o6pa30B8HHR HeilrpanbHbiX crpaHHb/X 

'IBCTHU B 6e3ny'I8BMX C06MTHRX npH p83flH'I

HMX HMHYI1hC8X nepBH'IHOrO ,--lti930H8, 

Channee 
'1i- Meson Momentum (Gev,' ~) 

3,d51 40(61 465171 5,1 6,0181 10,0 191 

fiKO 31!14 26!8 
EOKO 

93!14 40 41!4 26 
86!25 17!7 

f\K'r.• 
141!33 88!33 120 

72!16 
11 

E·Kn• J8!f4 
(f\/'f.')K'K'K' 38!26 

(A/E.}K:neut ff0!28 88!31 90 19 !44 72 
6tot (t\K~neut) 358!58 269!47 250 2f4!25 
K•K·n 52 ! 13 

176!62 190 
71!18 

K•R•nr. • 17! 7 84!f8 

6t.ot(K'K··neu( 159!14 176!62 190 155t25 

Ta6JIMQa 16 
Ce'leHHe o6pa30BBHHR HeilrpanbHbiX crpaH

HbiX 'IBCTHU B llBYXfly'leBbiX C06biTHRX npH p83-

flH'IHMX BMnynbCBX nepBH'IHOrO ,--Me30H8. 

Chonnef 1i" Meson Momentum (Gev/c) 
3,0 \S) 4,0161 4,65 171 5,1 10,0 191 

ptr·K"K' 19 !6 51!14 21!9 

r•·K'K'1i' 20t20 7!7 

l!'11K'K'n 64!37 55!15 
n'l!·K'Kn•neut 22!28 

6tot 105!21 
l{jj"!l 59!7 
K''( r.· f36!2f 133!21 30 

14 !7 
Ki-Mi' 

Ki-n· 
96!16 93!17 130 

70!12 

33tf5 
W:~~-(11/E'Imn• 45!23 49!19 

5tot 232!24 271!27 160 225!13 
Ji'l!"AK• 72t15 64!12 

1i'11-E'K' 86!19 
f95t2f 240 34 

30!17 
li'1i-IIK':n• 66! 12 

n•JrE'K'1i' 
60!20 63!26 53 

27!12 
1i+J-AK'Nt• 25!18 

n-.· Afr: K'm1i' 31 !42 
129 

6tot 2f8!33 258!30 240 242!27 
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HHSIX r e HepaUHH Hell:TpanbHbiX Me30HOB B 17 -p -

B3aHMOJleHCTBHH C MHO)KeCTBeHHOCTb!O OT llBYX 

110 nHTH, a TaK)Ke ce~eHHSI o6paaoaaHHSI pe3o

HaHca N * (1238) 11 f 0 -Meaoaa. Ha ocHoaaHHII 

Ha6nJOJleHHSI pacna11a KacKaJlHoro rHnepoHa no 

cxeMe E- ... A + 11- oueHeHo ce~eHHe ero 

o6pa30 BaHHSI B 17- p -B3aHMOJlell:CTBHH C HM

nynbC OM .5,1 fga/c, 

K p oMe Toro, npoAOn)KaJOTCSI HccneJloBaHHSI 

OTKphiT oro paaee B CHCTeMe A y peaoaaaca 

c Macc o i!. 1327 M9a. 3TH pa6oThi BhmonHHIOTCSI 

B TeCHOM COTpyJlHH~eCTBe C YHHBepCHTeTOM B 

r. Kow Hue ("YCCP). 

4 . B cooTaeTCTBHH c o6well: nporpaMMoll: 

H3y~eHH SI MeXaHH3Ma S!JlepHbiX peaKUHll: npH Bbl

COKHX 9 HeprHSIX H 06Hapy)KeHHSI CyWeCTBYIOWHX 

B S!Jlpe HyKnOHHh!X aCCOUHaUHll: B HCTeKWeM roay 

BbinOnHe Hbl TpH OnbiTa: 

a ) 3asepweH 9KCnep.HMeHT no 

HccneJlOBaHHJO ynpyroro pacceHHHSI 

n p 0 T 0 H 0 B C 9 H e p r H e A 665 M 3 B T p e X-

HyKnO H HhiMH aCCOUHaUHSIMH B SlllpaX 

6 Li, 9 Be, 16 0 • 0T60p aKTOB yn-

pyroro paCC9HHHSI npOTOHOB H838Jl S!JlpOM 

renHSI-3 H C06hiTHA KBa3Hynpyroro Bbi6HBaHHSI 

renHll:-3 - ~parMeHTOB H3 nerKHX Haep ocywecT

snHnCH nOll yrnOM 5,4° K ny~KY npOTOHOB C no-

MO!Ub!O 9neKTpOHHKH, perHCTpHpyJOIUell: BpeMeHa 

nponeTa , yJlenbHhie noTepH 11 saeprHJO ~parMeH

Toa. B BhiCOK09HepreTH~ecKoA ~aCTH cneKTpa 

Slllep r e nHSI-3 Ha6nJOJlanCSI nHK, COOTBeTCTBYJO

IUHll: npo ueccy KBa3Hynpyroro pacceHHHH npoTo

HOB Tpe XHyKnOHHbiMH aCCOUHaUHSIMH npH nepe-

11aaaeM OM HMnynbce 9 cllePMH-1. Ha conocTaa

neHHSI K Ba3HynpyrHX ce~eHHA C Ce~eHHeM yn

pyroro paCC9SIHHSI npOTOHOB CB060JlHhiMH Slllpa

MH ren HH-3 onpeJleneHbl 9«W>eKTHBHhie ~Hcna 

KnacTep oa renHH-3 a HApax 
8 Li 11 

9 8e • Pe

aynbTBThi 9THX OOhiTOB H8XOJlSITCSI B COOTBeT-
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CTBHH C OU9HJC8MH 1 nony'leHHbiMH Ha OCHOB9 
npeaCT8BneHHH 0 npHMOM B38HMOaeACTBH H npo
TOHOB C JIYKnOHHbiMH 8CCOUHSUHHMH, o6paayiOUlH
MHCH B pe3ynbTSTe ~IOKTySUHA nnoTKOCTH Haep
Horo aewecTea. 

B aKcnep&MeHTax no H3y'leHHIO npouecca 
ynpyroro paCC9HHHH npOTOHOB H83Sa C 3HeprH
eA 665 Mas ua gape 8 Li onpeaeneua eepx-

HHH rpaHHUS Ce'leHHH B C.U.M, 3TOrO npOUP.CC8 1 

KOTopaH nony'leHa paeuoA 

do < 2,5·10-84 cM21cTepaaHaH. 
dO 

6J OJibiTbl no KBS3HynpyroMy Bbi-
6 H B a H H 10 a e A T p o HoB H 3 H a e p 6 Li , 

12 C 21 I •o , A , Ca , Rh , Pb npoToKa-

MH c aueprHeA 672 ~as npoaeaeHbl c uenbiO 
aanbHeAwero H3Y'I9HHH CBOACTB ABYXJIYKnOHHbiX 

PHc. 21. 3asHCHMOCl'f> 11Ht/II/JepeHUHBilbHoro ce

qeHHR ynpyroro pSCC6RHHR npOTOHOB HB3BJ1 HB 

neRrpoHe, s TBJCJKe 1111PBJC 3He , 4 He H 6/,; 

OT ICHH6THqecJCOR 3HeprHH npOTOHB B R,C,JC, o 

3swrpHJCOBBHHble o6nacrH - pacqeTHbTe oueHJCH 

ceqeHHR, cnenBHHble HB OCHOBe npennoJKeHHoro 

TeopeTHICBMH HHCTHTYTB ~~ICTYBUHOHHOrO MeX8-

HH3MB, 

~ 

a 
m 

~ 
I 
~ 
a.' 

0 
.~ 

~~·--r,.-1 t 

I<J.K~ri<M 3HEPI"1CC WlnETAIOII£rO OPOTIJ4.'1 6 II.C,;r, Mil 
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t I 
qos 
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c 

PHc. 22. H3orponHaR pa3pliJIHBR KaMepa c 3neK

rpoHHo-onTH96CKHM YCH1I6HB6M ~KOCTB H306pa

JK6HBR, Pa6oull o6'1>eM KaMepbl 100 x 70 x 30 cM3. 

KaMepa ycraHosneHa HB nporoHHOM KaHane 

CHHJCpOUHK1IOTpOHB J11IR 1Ip0B6J16HHR 3KCnepHMeH

TOB no H3y¥6HHD B38HMOJ16ii~TBHR npOTOHOB 

C RQpaMB, 

100 BOO BOO ()00 t100 1200 

0,15 

6 P, ,.rV/C 

~ · 

PHc. 23. C neKTpbl 6blcTpblx neilrpoHOB, Hcnyc

KaeMbiJC 1I0Jl yrnoM 6,5° npH B3BHMOJleiiCTBHH 

nporoHoB c 3HeprHeil 670 Mss co cnoJKHbiMH 

RaPBMH, H apRay c peaKUHeil KBB3Hynpyroro 

p + •P _. pJ pacceRHHR (nHK B cneKrpe 
1111 _. II J 

npB Pd "' 1600 Msslc) 3aperHcrpHposaH paHee 

He HB61IIOJIBBUJHJICR HHT6HCHBHblil npouecc o6pa-

30BBHHR 6biCTpb1JC JleiiTpOHOB C pOJKJ16HH6M 1IHO-

N 
_., +J 

HOB p _., OJ ( 1IHK B C1I6KTpe npH p d ,. 

1380 Msn lc). 

39 
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accouaauaA B SIJlpax. AKTbi KBaaaynpyroro Bbi6H

BaHHH ueATpOHOB perHCTpHpOB8nKCb nou y rnOM 

6,5° B n.c,x. C fiOMOUlbJO M81'HHTHOI'O cne KTpo-

MeTp8 H aaanaaa no BpeMeHH nponeTa. B nony

'leHHbiX Cfi8KTp8X 6biCTpblX ueATpOHOB B llHTep

Bane HMnynbCOB 700-1700 MsB/c, noMKMO ycra

HOBneHHoro paaee naxa, o6ycnoBneaaoro ~Baaa

ynpyraM p8CCeHHH8M npOTOHOB ueATpOHHbiMH 

8CCOUK8UHSIMH B Hapax, 06Hapyll<eH HOBbi A HH

TeHCHBHbiA fiHK, COOTBeTCTBYJOIUHA npo ueccy 

o6pa30B8HHH QeATpOHOB C pOli<QeHHeM OHOHOB 

aa ayxnoaax Hupa. 

B) Maoro'lacTK'IHhie npou e ccbi 

8 
c o6paaoBaHHeM Hupa Li B pea ynbTa-

Te 38XB8T8 OCT8HOBHBWHXCH OTpHU8Te nbHbiX 

" -Meaoaoe HupaMa 
12C , 14 N a 160 

HCCneuoeanHCb C fiOMOUlbJO ~OTOSMynbCKOHHOA 

TeXHHKK, 3aBepweH 8H8nH3 CBbiWe 3000 T8KHX 

co6hiTHA. Ha ocaoee nony'leHHbiX uaHHbiX o 

pacnpeueneHKH scMleKTHBHblX M8CC H y r nOBblX 

KOppenHUHA nOK838HO, 'ITO npK nornoUieHKH OT-
12 

pHuarenbHbiX " -Me30HOB SUIP8MH C c 

o6pa30BaHHeM 
8 Li cywecrBeHHyJO ponb ar-

paJOT Tpex- H '18TblpeXHyxnOHHb18 8CC OUH8UHH 

e Hape 
12 C. 

5. 3 a Be p we H o H a y 'I e H K e n p o u e c c a 

06p830B8HRH 

ueACTBRK npH 

HueHTB~HxaUHSI 

71+ -Me30HOB B pp-B3 8 HMo-

3 He p r a H 660 M s B. 

1T -M830HOB, pOlKQ8HHblX B p p-

CTOnltHOB8HBH, ocyweCTBn51118Cb C nOMOIIlbJO M81'

HHTHOI'O 8H8nB38 H QOCTOBepHOrO Ha6nJOQeHHH 

pacnaua 1T -M830HOB B ~OT03Myn&CHOHHOA xa

Mepe. HaMepeHbi saepreTH'Iecxae cnexrpbi H yr

noBbie pacnpeueneHHH , -Meaoaoe. 3xc nepa

MeHTanbHbie uaHHbie o npouecce pp ... d , + 
CBKUeTenbCTByJOT 0 38MeTHOM BKnaue B38 HMo

QeACTBKSI npoTOHOB B F -cocTOSIHHH. · Ha ocao

BaHHH H3MepeHHH 38BHCHMOCTH H30TpOD HOA H 

8HH30TpOnHoA '18CTeA QH~epeHUH8nbHOI'O Ce'le

HHH peaKUHK p p -t p n 71+ OT 3HeprHK 1T - Me3o

HOB B KHTepeane 55• 185 Mse B c.u.M. y cra

Hoeneao, 'ITO 0 pocTOM 3Hepi'HH M830HOB He 

Ha6nJOU8eTCH yBenK'IeHHH 8HH30TpOnHH B y rno-

BOM pacnpeueneHHH " -Me30HOB. 3To He corna

cyeTCH C npeUCK838HHHMK pe30H8HCHOA MOllenK 

6e3 y'le1'8 HHTep~peHUHOHHbiX 3~KTOB. 

C.11a6Ye 

H 9JieKTPQMarHH~e B38HMOAeiCTBHB 

Me30HOB 
1. npoQOnll<anOCb H3y'leHHe 3Hep

reTH'I8CKOrO cneKTpa H8ATpOHOB, 

acnymeHHbiX e npoueccax aaxeara 

MJOOHOB HApaMH. B uononBeHHe x paaee 

npoeeueHHbiM B na6opaTopHH accneuoeaHHHM 

cnexTpa HeATpOHOB npK 38XB8Te MJOOHOB HUpa

MH Cepbl H K8nbUHH BbinOnHeHbl H3MepeHHH UnH 

SIJlep KHCnOpOU8 H CBKHU8 B KHTepBane 3HeprHA 

aeATpoHOB 1,5-13 Mse. B onhiTax B xaqecrBe 

aeATpOHHoro cnexTpoMeTpa acnonb30BancH Mo

HoxpacTann CTHnb6eaa, o6nauaJOIUHA BbiCOKHM 

sHepreTH'IeCKHM paapeweaaeM, 'ITO noaBonano 

pa3QenH'Tb HeATpOHbl H 1'8MM8-KB8HTbl no 4Jop

Me HMnynbcoB. B saepreTH'IecxoM cnexrpe aeA-

t60 
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~ 
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PHr.. 24. 3HeprerH'IeCKIIII cneKrp HeilrpoHos, 

HcnymeHH~x B pe3yn&rsre 3BXBBl'B orpHusren&

H~X MIOOHOB llJZPBMH 110 . 



TpOHOB, HCilyUieHHbiX B llpOUeCC8X 38XB8T8 MIOO

HOB S1Ap8MH KHCflOpO.Q8 H86nJO.Q8IOTCSI, K8K H B 

cny'lae SI.Qep Cepbl H. K8llbUHSI, OC06eHHOCTH THII8 

OT.QellbHbiX flHHHA HflH UIHpOKHX llOflOC, .0.nSI S!Aep 

CBHHU8 ClleKTp Heil:TpOHOB HMeeT MOHOTOHHbiA 

xapaxrep. 

flHHeA'IaTyiO CTpyKTypy 3HepreTH'IeCKHX 

ClleKTpOB Heil:TpOHOB MO*HO HHTeprrpeTHpOB8Tb 

K8K pe3ynbT8T 3aXBaTa MIOOHOB llyTeM o6pa3o

BaHHSI KB83HCBSI38HHbiX COCTOSIHHA llpOMe>KyTO'I

HOrO SI.Qpa C llOCfle.QyiOWHM p8CilaAOM 3THX Bbi

COKOB036y*.UeHHbiX COCTOSIHHA. CyweCTBOB8HHe 

110A06Hb!X 3cjlclleKTOB llpe.QCKa3biB8eTCSI H8 . OCHo

Be TeOpHH pe30HaHCHOrO nornoweHHSI MIOOHOB 

SI.Qp8MH. 3TOT peayn&TaT OTKpbiB8eT HOBYIO 8 03-

MO*HOCTb H3y'leHHSI C llOMOWbiO MI0-3aXB8Ta 

11pHpO.Qbl H CBOACTB BbiCOKOB03C5y>K,IleHHbiX KB8-

3HCBSI3aHHbiX cocTOSIHHA SI.Qep. 

2. HaMepeHbi cxopocra rrapuaanb

HhlX nepeXOAOB llpH 3aXB8Te OTpH

U aTe n b H bl X M 10 0 H 0 B S1 A p a M H 12 C H 160 
C oC5pa30BaHHeM KOHe'IHOrO SI.Qpa B B036y>KAeH

HOM COCTOSIHHH. 8 9TH X OllbiTaX 9Hepr'H SJ r'8M Ma

KBaHTOB H HX HHTeHCHBHOCTb npH nepeXOAaX C 

B036Y*.IleHHbiX ypOBHeA AO'IepHHX SIAep, 06pa3o

B8BUIHXCSI B pe3yllbT8Te 38XB8T8 MIOOHOB SI.Qpa

MH, perHCTpHpOBBnHCb 60n&UIHM KpHCTannoM 

Na I ( Tl ) • 06pa6orxa rrony'leHHbiX crrexr-

pos H epeMSI-aMilflHTYAHbiA 8H8flH3 ABHHbiX llpo

Be,neHbl C llOMOUlbJO MHOrOMepHbiX aH8flH38TOpOB, 

paCSoraewHx Ha nHHHH c 3BM "MHHcx-22". 

0pH 3aXBaTe MIOOHOB yrnepO.UOM B npouecce 

p.- + uc .... 12 B* + v nonHaH eepoHTHOCTb 

nepexo.na so see CBSJ3aHHhle B036Y*.IleHHbie coc

TOSIHHSI SI.Qpa u 8 oxaaanac& pasaoA A (12 8*). 
• (0,76+0,14)·10

3 
cex-1 , a eeposrTHOCTb nap-

128 uHan&aoro nepexo.na Ha ypoaeHb SI.Qpa 
3 

c~ 1 
CllHHOM 1- - paBHOA Au- )-(0,72±0,17)·10 cex • 

B peaxuaH p.- + t!l C _.HIJ*+n+v H3MepeH 

BbiXOll raMMa-xsaHTOB c saeprHeA 2,13 Mss: 

A(tt8*)• (2,3!0,3)•103 cex-1. 

B OllbiTe no H3y'leHHJO aax~aT~8 MJO~~oe 
SlllpaMa xHcnopolla a peaxuaH p. + 0 .... N* + n + v 
onpe.ueneHa nonHasr aeposrTHOCTb nepexo.ua B CBSI-

38HHbie B036y>K.QQHHbiQ COCTOSIHHSI S!.Qpa I ~N C rrono-
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>KHTenbHOA 'leTHOCTbJO: A~~·) = ( 14;!:5) .} o3cex-1, 

H Bepo THOCTb rrepeXOA8 H8 ypoBeHb SIApa 

18 N c o cnaHoM -f: A <-f'F (20±5)·10
3
cex-

1
• 

Oony'leHHbie pe3yn&TaThl 3aMeTHO paCXOllSITCSI 

C HMeiOW HMHCSI llpe.UCKa3aHHSIMH H .QnSI CBOero 

o6~SICHeHHSI TpeC5yJOT llpOBelleHHSI 6onee CTpOrHX 

paC'IeTOB . • 

3. BbinonHeHo H3MepeHHe nonHoA 

BepOSI T HOCTH 3aXBaTa OTpHU8TenbHhlX 

MJOOHO B SlllpaMH 27 Al • 28 Si H 51 v 
C5e3 nocn e.uyiOwero HcnycxaHHSI HyxnoHoe. 3x

cnepaMeHT npoee.QeH C llOMOWbiO aXTHBaUHOHHOrO 

MeTOl18 H pa.QHOXHMH'IQCKOrO Bbi.QeneHHSI .QO'IepHHX 

6eTa-aKT HBHbiX SI.Qep, o6pa30B8BUIHXCSI B peayn&

TaTe 3aXBaTa MIOOHOB SI.UpaMHo 0pO.UYKTbl peax

UHA Hlle TH~HUHpOB8nHCb Ha OCHOBaHHH H3Mepe

HHSI sHep rHH H nepao.Qa nonypacrra.ua. Peayn&TaT 

OllbiTa Ha XO.QHTCSI B cornaCHH C paC'IQT8MH, Bbl

llOnHeHHblMH C llOMOWbJO MQTOllOB TeOpHH KOHe'I

HbiX cllep MH-CHCTeM. 

TeopeTHlleCKHe 

HCCJ1e.QOB8HHS 

1. pe.QnO*eHa llOCT8HOBKa OllbiT8 

.QnSI llOHCKa HOBbiX 38pS!*eHHbiX HnH HeATpanb

HbiX 'cTa C5Hn&HbiX' 'laCTHU CO BpeMeHeM *H3HH 

6onee 1 o -8 cex. 

2 • 0 0 K a 3 a H 0, 'ITO B03MO*HO CyUieCTBo

BaHHe n p ouecca llBOAHOA nepe.Qa'IH CTpaHHOCTH 

K -Me30 HOB npH HX eaaaMo.ueACTBHH c SI.QpaMH, 

KOTOphlA MO*QT llpHBOllHTb K npespaUieHHSIM THI18 

K - .... K 0 
, K 0 

.... K + , aaano-
rH'IHbiM llBOAHOA nepe3apSil1Xe llHOHOB. 

3. n p e l1 n o * e H a n o c T a H o a x a on hl

Ta anSI npeuH3HOHHoro onpe.ueneHHSI 3nexrpo

MarHHTHo ro pal1Hyca nporoHa B npouecce pac

ceSIHHSI 3 neKTpOHOB llpOTOH8MH llpH ManhlX ne

pe.QaBaeM hlX HMilyn&CaX C HCI10nb30B8HHeM TeX

HHKH non ynpOBOllHHXOBbiX .QeTeKTOpOB. 

4. 0 p e l1 n 0 * e H H 0 B hl I Me T 0 l1 pac

'leTa ~IOKTy8UHI 'IHCna '18CTHU B sneXTpOHHo

~TOHHbiX nHBHSIX. 
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Hcc~eAOBSHMe csolc TB 

M KB8HTOBhiX X8p8KTepMCTMK 

HeiTpoHOAecl»Ml\MTHhiX B,Qep 

B 1969 ro11y OCHOBHbiM collep>K8HHeM 3 THX 

3KCnepHMeHTOB 6binO H3y'leHHe BbiCOKOB036 y>K

lleHHbiX COCTOSIHHA OTHOCHTen&HO llOnf'O>KHBY IIlHX 

H30TOOOB B o6naCTH OT HTTpHSI llO acTaTa , 8 

T8K>Ke HCCnellOB8HHe KOpOTKO>KHBYIIlHX H30TOOOB, 

yllaneHHbiX OT n&HHH cTa6an&HOCTH. Hap Silly c 

9TRM npoeonanac& pa3pa6oTKa sKcnp ec

CHbiX MeTonoe BbJQeneaasr panaoaKTRBHbiX 

H30TOOOB R XRMRR 'ropSI'IRX 8TOMOB'o 3TH 

pa60Tbl BblDOnHSDOTCSI OpH WHpOKOM y'I8CTHH 3K

cnep&MeHT8nbHbiX rpynn 83 MHO['HX cPH3H'IeCKHX 

BHCTHTyTOB CTpaH-y'laCTHBUo 

1. 3asepweH UHKn HCCnellOB 8 HHA 

B 0 3 6 y >K l1 e H H bl X C 0 C T 0 S1 H H A Sill e p C He

'leTHblM A H 'IHCnoM ueATpouos 98, 95 H 97 
( HI IE 1ea E 1u E 'nYb ) n r , r , r H • o ny-

'leHbi HOBble CBelleHHSI 06 OllHQ- H TpeXKB83H'I8C-

N~~~~ 
70 

60 

50 

40 

~~ 

20 

10 

136 

56 
15 
0 

~ 
I 
c;ot .. 

AJihhill)ill&ii~PJ.t 

204 
Bi 

~ o &ooo 
Ol'bJJSI'0 ~o~«>~:alfio~ 

5500 5550 

TH'IHbiX ypOBHSIX B 3THX Slllp8X. Y CT8HOBneHO, 
tel 

'ITO npH pacna11e T• eoa6y>KllaiOTCSI ypos-

HH aHoMan&uoA poTaaaouuoA nonoc&I c K = 1/2 • 
3TH llaHHbie npellCT8BnSIJOT 6on&woA HHTepec 

11nsr yTO'IHeHBSI BHl18 cpellHero noTeHaaana s ae

~pMapoeaHHbiX Slllpax. 

· 2. H3MepeH&I epeMeHa >KH3HH 

PSil18 B036y>KlleHHblX COCTOSIHHA Slllep 
151 Gd , IU Er , 'ITO noaaon&no oaeHHTb na-

paMeTp&I l18cPopM8UHH Slllep H CTpyKTypbl B036y>K

lleHHblX COCTOSIHKA. 

3. 06aapy>KeH psrll HOBbiX oauo-, 

l1 B y X- H T p e X K B a 3 H 'I a C T H 'I H bl X C 0 C -

T 0 Sl H H A Sl l1 e p H r ' I' • Re H Os . 
nony'leHbl CBelleHHSI 0 KOnneKTHBHblX COCTOSIHH

SIX B 3THX Slllp8X. 

4. 06aapy>KeH psrll o+ -cocrosruaA 

Slllep nepeXOllHOA o(SnaCTH pellKHX 

3 eM en b. 11lleHTHcPHUHpOB8Hbl ypOBHH llBYXcPOTOH

HOf'O TpHnneTa H TpeXcPOTOHHOf'O KBHHTeTa B qeT

Ho-'leTHblX H30Tonax Te • Psr11 ypoeueA 
1 ~ 0 (t' 

m 
l. 

5600 

~ 
~ 
I 
c;ot, 

ti 

.... 

r 
DCo 

1:40 

• • • 
~~ 

5650 E.IKJ. 

PHc. 25. Anbl/la- cneKrp 208:11 , nony'leHHbTil c noMOUlbJO 6ollbmoro MarHHTHoro anbl/la

cneKrporpaljla. llpHBeJJeHHblit CneKTp n03BORHR OJJH03HB'IHO yCTBHOBHTb TpH B036y)I(JJeHHblX 

ypOBHR RI1P8 201 Bi . 



CHCTeMaTH3HpyeTCH B BHae nonoc: 

KBa3HpOTaUKOHHbte, KB83H-OOT8-BH6paUHOHHble 

H ap. nony'leHa Ba>KHa51 HHcjlopMaUH51 06 OKTy

nonbHbiX COCT051HH51X H TO'lllblX 3Ha'leHHSIX paa

IIOCTH MaCC anSI 60ilhWHHCTBa H3y'laeMblX H3o-

6apOB, 

5, Be a eTcH a a y 'I e H He an b cjl a- p a c

naaa H30TonoB acTaTa. Haa6onee HHTe

pecHbte JlaHHbte nony'leHbt o6 anb!lla-pacnaae 

:1° 8 At , y KOToporo o6Hapy>KeHo TpH nHHHH 

TOHKOA CTpyKTypbl, 

6,npoaon>Kanacb accneaoaaHKH 

no nporpaMMe .HCHAnn KOpOTKOlKHBy

WHX H30TOriOB Ha ny'IKe CHHXpOUHK

n 0 T p 0 H a, 0CHOBHOe BHHM8HHe 6btnO o6paWeHO 

Ha aeTanbHOe H3y'leHHe H30TOriO!'I, KOTOpbte 6bt

na OTKpbtTbt a npellbtllYWHe rollbt, nony'leHa 

06WHpHaJI HH!l»OpMaUHSI 0 B036y>KaeHH·blX ypOBHSIX 

gaep, yaaneHHbtX OT nonocbl CTa6anbHOCTH, B 
'laCTHOCTH, 6onbWOA HHTepec npeaCTaBnifiQ.T 

HCCneaOB8HHSI B036y>K.IleHHblX COCTOSIHHA I 42 'id. 

2111,0 
2091,6 
1982.6 
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.. 

Hay 'leHae pacnaaa H30Mepa 
141 mSm (23 ~IHH) 

3aBepwHn OCb OOCTpOeHHeM CnO>KHOA CXeMbl ero 

ypOBHeA H 06Hapy>KeHHeM TpeXKBa3H'laCTH'IHOrO 

COCTOSIHH SI, npH pacna.11e 
168 lu HaeHTHcjlHUH-

poBaHbl Ba llBYXKBa3H'laCTH'IHblX COCTOSIHHSI, 

a npH p cna.11e 
178 Os - .llBa TpeXKBa3H'laCTII'l-

HbtX COC T OSIHHSI, 

7. B pa.llHOXHMH'leCKHX Hccneao-
BaH H H x nony'leHbt cneJlytowHe pe3ym •. TaTbt. 

3aaepwe Hht pa3pa6oTKH MeTOllOB nony'leHHH 

6eT8-HC TO'IHHKOB TaHTana, BOnb!llpaMa, peHHH, 

OCMHH, HPHllHH H nnaTHHbt, HaA.IleHbt ycnoaHH 

JlnH 803 OHKH MHKpOKOnH'leCTB HpHllHSI, Pa3pa-

60T8Hbl YCKOpeHHble MeTO.Ilbl Bbl.lleneHHSI p8JlQ

H8 H K CeHOH8, npeJlnO>KeHa HOB851 MeTOllHK8 

BbtaeneHH SI acTaTa H3 o6ny'leHHOrO TOpHH, aaiO

WaH npen apaTbt BbtCOKOA pa.llHOXHMH'leCKOA 'IHC

TOTbt H y aenbHOA P8llH08KTHBHOCTH, npoBe.lleH8 

CepHSI OribiTOB riO XHMH'leCKHM cpopM8M CTa6HnH3a

UHH p8JlHOpeHHSI H p8JlH8UHOHHOA yCTOA'IHBOCTH 

KOMnneKC OB naHT8HHllOB, 

11 .M.UN 
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141 
61 Pm80 

logtt E·n'(•,,) 

PHc, 26. CxeMa pacnana 14 1S. , ycraHosneHHBR c noMOIIlbJO H3M epeHIIR y -cneKrpa 

II yy -COBnBI18HHil, B o6naCTH 9HeprHil =2000 K9B B036YJKI1BIO TCR COCTORHHR rpex

KBB3HYBCTHYHOJI npHpO/lM (rHn KOH;HrypBUHH YKB3BH HB pHCYHKe B CK06KaX), 
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Jla6opaTopH.H 
.H,nepHbiX 
peaK~HH 

PHc. 27. 3aKOH'IeHa HBIIBIIKB IIBYXMerposoro 

uHxnorpoHa Y-200 IIIIR ycxopeHHR TRJKenbiX 

HOHOB. OcywecrsneHo so seeM 11Hana30He pa

IIHycos ycroi'IHBoe H30XpOHHoe ycxopeHHe .Ho

HOB, IIJISI KOTOpbiX 2,8 ;5 + ;54 • 8 HBCTOR

IJlee BpeMSI ycxopeHbl HOHbl or 11D 1+ (34 M3B, 

200 MICa) 110 ll0Nr'+(J95 M3B, 50 MKa). Ocy

wecraneH BbiBOII ny'IKB HOHOB H3 ycxopHrenfl. 

Ha CHHMICe: /OCTHP.OBKB HOHHOrO HCTO'IHHKB UHK-

norpOHB Y-200. ' 
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Hayquo-uccneaoeaTen&CKHe pa60Thl na6o
paTOpHH H,llepHbiX peaKUHA eenHCb B cneayiOWHX 

OCHOBHblX H8IIpaeneHHSIX: 

- IIOHCK H30TOIIOB CBepXTH)KenbJX sneMeH

TOB B IlpHpOilHblX MHHepanax; 

- CHHTe3 Tp8HCypaHOBblX sneMeHT OB H 

HCcne)lOB8HHe CBOACTB HX p81lH08KTHBHOrO pac

Il81l8t 

CHHTe3 ueATpOHOH36biTO'IHblX 

nerKHX sneMeHTOB; 

H30TOIIOB 

H3y'leHHe IlpHpOilbl 8HOM8nbHOrO CIIOH-

T8HHOro JleneHHSI Slllep B H30MepHOM COCTOSIHHH; 

HCCnellOB8HHe IlpOTOHHo-p81lH08KTHBHbiX 

Slllep; 

H3y'leHHe MeX8HH3M8 B38HMOileACTBHSI 

TH)Ken&IX uouoe c HllpaMH ( aeneuue H.llep, peaK

UHH aerronuoro cnuHHHH); 

PHc. 28. 8 ceHrll6pe 1969 rona B neHHHrpaJie cocroRilCll X I06HnellHblll MeHileneeBCKHII 

CJ>63111 nOCBRUl6HHb1/l 100-neTHIO nepHOI1H'I6CICOro 3BKOHB 9R6M6HTOB. C llOKRBilOM 0 nep

CD6KTHBBK H M6T011BK CHHT638 H noHCKB CB6pKTR~6RbiK 9fl6M6HTOB HB CJ>63116 BbiCTynHR 

,11HpeKrop na6opa r opHH RllepHbiK peBKUHII BKB/16 MHIC r.H. !~~nepos. 



- Hl18PH8H cneKTpOCKOnHH B p88KUHHX C 

TliUKenblMH HOH8MH. 

Bcs Hay~Ho-HccnenoaaTen&cKaH nesren&

HOCTb na6opaTOpHH HaepHblX peaKUHA ocywecT

BnHn8Cb B T8CHOM KOHT8KTe C HHCTHTYT8MH 

crpaH-y'laCTHHU OIHIH. OcHOBHhle pa6oT&J npo

aoaHnHcb Ha ycKopHTene Y-300, Ha'laT&J nepBbJe 

lj)H3H'IeCKHe 9KCrrepHMeHTbl H8 YCKOpHTene Y -200, 

fiOHCK H30TODOB 

csepxTa&e~x 3AeMeHTOB 

B DpHpO.QIIIIIX MHHepuax 

B 1969 rony B na6oparopHH rrponon~anHCb 

accneaosaHHH npo6neMbi cra6HnbHOCTH snel\IeH

TOB C Z > 100 N "' 184 H ITOHCKH 9THX 9ne

MeHTOB B rrpHpOllHbiX MHHepanaX H pa3nH'IHbiX 

coeaHHeHHHX. BbinH cnenaHbJ oueHKH apeMeHH 

~H3HH CBepXTliJ>KenbiX Haep OTHOCHTenbHO a -

pacrrana H saeprHH a -pacrrana 9THX Slllep. l!ay

'lanocb BnHHHHe napaMeTpOB OllH0~8CTH~HOI"O 

ITOTeHUHana H8 peaynbT8Tbl pac~eTa, noK838H0 1 

'ITO 3Ha'leHHH rrepHonos nonypacnana, rrony'lae

Mble C paanH~HbiMH CXeM8MH ypOBHeA, OTnH'Ia

IOTCH Ha 6-8 nopHllKOB, TaKHM o6paaoM, Heo6-

xoaHMO HccnenosaTb BCJO o6nacrb B03MO)KHbiX 

cra6HnbHbiX csepXTH~enbiX Haep (Z z 108,:'11 , 184). 

5hinH BhmonHeHbJ 9KCTpanonHUHOHHbie pac'leTbi 

Ce'leHHA o6pa30B8HHSI H30TOnOB 
294 ll0 H 

29
B ll -1 

B peaKUH SIX u ( Xe. r ) . u ( u . r). n ony'leHHble 3Ha

'leHHH Ce'leH~A H8XOllHTCH H8 ypOBHe 

oo-29-: to-30) c~. 

1. MeTonoM nHsneKTpH'leCKHX 

nereKropoa nposeneHhJ 9KcrrepHMeH

Tbi no nOHCKy scJ!cJ!eKT8 CnOHTaH-

HOI"O aeneHHH B CTeKnax, 

>K8WHX CBHHeU (CBHHUOBble CTeKna, 

ranb XVII- XIX BB. H T.A.) HnH 

conep

xpyc

H8XO-

llHBWHXCSI B Te'leHHe AnHTenbHOI"O apeMeHH 

B KOHT8KTe CO CBHHUOM (BHTp8)KH 1 neAaeHCKHe 

6aHKH). Ha HeKoropbJX H3 HccnenoaaswHXCSI o6-

paauos ( HX 6hinO OKono 50) o6aapy)KeHbJ cne

llbJ OCKOnKOB neneHHH1 KOTOpble, K8K ITOK838nH 

PKc, 29~ B ceHrR6pe 06'bellKHeHHbiil 

BHCTHTYT nocerHn npeJlCeJlaTenb Ko
MHrera a r oMHoil 3HeprKK CWA npo

~Peccop r. CK6opr. OH 03HBKOMHnCR 

C npOBOJlHMb/MH B Jly6He pa6oraMB 

no CHHTe3y rpaHcypaHOBbiX sneMeH

roa, Ha CHHMKe: JO.U. OraHecRH, 

E.Jl. Bopo6beB H r. CH6opr B 9KCne

PHMeHranb HOM 3ane na6oparopKB 

HJlepHbiX p e8KilKR. 

47 
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KOHTpOnbHbie OnbiTbi, He MOryT 6biTb o6yc noa

neHbl CnOHT8HHbiM HnH BbiHY>KlleHHbiM aene HHeM 

ypaHa, coaep>Kawerocsr B CTeKne ,IWH aene HHeM 

CBHHU8 H TOpHSI KOCMH'IeCKHMH ny'I8MH, H a 5mo

ll8eMbiA 34$eKT COOTBeTCTByeT "Ka>KyiUeM0csr 

nepHoay" nonypacnaaa CBHHua (1 ~5).1o2 neT, 

EcnH npeanono>KHTb, 'ITO 3TOT 31jlclleKT B bi3B8H 

cnoHTaHHhlM aeneHHeM Tsr>Kenoro XHMH'IeCKoro 

aHanora CBHHUa ( Z "' 114), coaep>Kawero csr 

a o6paauax a BHae npHMecH - 1o-12~1o-13r/r, 
To ero nepHOll nonypacnaaa r sr ? 108 neT. 

AHanorH'IHbie onbiTbi co CTeKnaMH, c o aep

>K8IUHMH BHCMyT, pTyTb, BOnbcilpaM, He n p HBe

nH K o6Hapy>KeHHIO H36hiTO'IHoro 'IHCna c neaoa 

OCKonKOB ,!leneHHSI1 T,e, H8AlleHHhle Tp9KH OC

KOnKOB aeneHHH MoryT 6hiTb o6ycnoeneHbi npH

cyTcTBHeM ypaHa H aeneHHeM Slllep Bi , Hg 
H I' KOCMH'IeCKHMH ny'laMH • . 

BTopasr cepHH 3KCnepHMeHTOB 6bina n o casr

weHa nOHCKY cne.!lOB OCKOnKOB CnOHT8HHOro lle

neHHSI s MHHepanax, H3BneKaeMbiX H3 >Ken eao

MapraHueBhiX KOHKpeUHA - OC06biX o6p830B8HHA, 

aaneraiOIUHX Ha aHe oKeaHa Ha rny6HHe o Kono 

5000 MeTpOB, )i(ene30MapraHU9Bble KOHKp eUHH 

OTnH'IaiOTCSI YHHK8nbHOA cnoco6HOCTbiO cop6 Hpo

B8Tb H3 MOpCKOA BOllbl pellKHe 3neMeHTbl, 

B KYCO'IKax noneabiX wnaToB, H3Bneqe HHbiX 

H3 KOHKpeUHA, 6binH 06Hapy>KeHbl cne,!lbl OCKOn

KOB aeneHHSI C nnOTHOCTbiO 103~ 104 TpeKOB ICM2, 

3ToT 3~KT He MO>KeT 6biTb o6ycnosneH c noH

TaHHbiM ,!leneHHeM yp8H8 1 CO,!lep>K81UHMCSI B MH

HepanaX (KOHUeHTp8UHSI "'(5~7)•10-7 r/r ) HnH 

B seweCTBe KOHKpeUHA (KOHUeHTp8UHSI ,(2~4)• 
•1 0-6 r /r), ecnH B03p8CT. KOHKpeUHA He npe BOC-

XOllHT HeCKOnbKHX ll9CSITKOB MHnnHOHOB neT. 

Bo3p8CT MHHepanOB H3 KOHKpeuHA 1 paCC'IHT8H

HbiA C noMOIUbiO PSill8 MeTOllOB1 He npeBOCXOllHT 

O,!lHOro-nayx MHnnHOHOB neT, no3TOMY 6bin8 Bbl,[l

BHHyTa rHnOTe381 'ITO 3TOT 3~KT T8K>Ke o6yc

noaneH cnoHT8HHbiM aeneHHeM csepXTH>Ke noro 

3neMeHT8 1 8,!lCOp6HpOB8HHOrO BeiUeCTBOM KOH

KpeUHA H3 BOllblo 3TOT rHnOTeTH'IeCKHA 3ne MeHT 

MO>KeT 6biTb K8K 3eMHOrO, T8K H KOCMH'Ie CKOrO 

npOHCXO>KlleHHSI, 

2. DnH nOHCKOB 3tcileKTa cnoH

TaHHoro aeneHHSI caepxTsr>Kenwx 3ne
MeHTOB 6binH H3rOTOBneHbl 6onbWHe 

nponopUHOH8nbHhle C'leT'IHKH OCKOn

K o B n en e H H sr. HccnenyeMbiA MaTepHan H3Menb

'lancH B waposoA Men&HHUe ao pa3Mepoa aepeH 

0,5 ~ 1 MHKpOH H H8HOCHnCSI H8 BHyTpeHHIOIO no

BepXHOCTb C'leT'IHKOBo H3MepeHH8SI no CUOHT8H

HOMy neneHHIO :IBS U S~KTHBHOCTb perHCTpa-

UHH OCKOnKOB COCTaansrna "'60%. 0co6oe BHHM8-

HHe 06pawanOCb Ha H3MepeHHe cllOH8 OT CnOHT8H-

HOrO aeneHHSI ypaHa, coaep>KawerocH a o6paa

uax B BH.!le npHMeCH 1 a T8K>Ke 4lOH8 OT aeneHHSI 

npHMeceA TOpHSI KOCMH'IeCKHMH ny'I8MH, Conep

>KaHHe npHMecH ypaHa H TopHsr a o6paauax Kone-

6anocb a npenenax 10-4 ~ 10-5% no aecy. Ebi-

no noKa3aHO, 'ITO 4lOH OT ,!leneHHSI TOpHSI KOC

MH'IeCKHMH ny'laMH npHMepHO B 1000 pa3 MeHb

we, 'leM ciloH OT CnOHT8HHOrO aeneHHSI ypaHa, 

COCT8BnSIIOIUHA OllHH 8KT CUOHT8HHOrO neneHHSI 

38 4(105~ 106) r,'laCOB H3MepeHHA, cfJoH OT Ten

nOBbiX H 6biCTpblX HeATpOHOB B 3,!l8HHH, rne Ha

XO,!lHn8Cb YCT8HOBKa, KOHTpOnHpOBanCSI H 6bin 

npHMepHO B 25 p83 MeHbWe1 'leM 4loH OT CUOH

T8HHOrO ,!leneHHSI ypaHa, 

PeaynbTaTbi onbiTOB c llBYMSI o6paauaMH 

CBHHUOBbiX CTeKon npHBe,!leHbl B Ta6nHUe, TaM 

>Ke yKaaaHhi aHanorH'IHbie naHHbie o6 H3MepeHH

SIX C 06pa3UOM cypHKa H o6orameHHbiM H30To-

• noM CBHHUa-208, nony'leHHbiM 3neKTpOM8rHHT

HbiM paaaeneHHeM, 'ITO noaaonsreT oueHHTb 

aepXHHA npeaen ciloHa annapaTypbi H aeneHHSI 

CBHHU8 ~OCMH'IeCKHMH ny'I8MH, 

A6coniOTHasr aenH'IHHa "Ka>Kywerocsr nepHo

naN CUOHTaHHOrO neneHHSI CBHHU8 ttnSI llBYX CBHH

UOBblX CTeKon pasHa ( 4,4:!; 1,0) •1020 neT H COB-

naaaeT B npeaenax owH60K c peayn&TaTaMH 

HCCnettOBaHHSI C nOMOIUbiO llH3neKTpH'IeCKHX ne

TeKTOpOB. 

EcTeCTBeHHbiM nponon>KeHHeM 3THX SKcne

PHMeHTOB SIBnsreTCSI nOHCK 3~KT8 CUOHT8HHo

ro neneHHSI a paanH'IHwx caHHuoawx pynax. B 



BpeMsr Kona'leCTBO 
HaasaHHe H3Mepe- aaperacT-
o6paaua HHA pHpOBSHHbiX 

( '18Cb1) HMIIYllbCOB 

CTeKno na6o-
paTOpHoe a a-
IUHTHOe 2592 15 

CTeKno CBHH-
UOBOe OnTH-
'lecKoe 984 6 

CypaK ( Pb
2 

0
3 

) 864 1 

CsaHeu-208 
(PbS) 1344 2 

P11c. 30. CneKrpbl IIMnyllbcOB, 3aperllcrpHpo

BBHHble C IIBYMH o6pa3UBMII creKOII (KBB/lpBrbl). 

CnnOUJHBJI RIIHIIJI - KBRII6pOBO'lHblil CneKrp OC

KOIIKOB 118R8HIIJI :186 U rennOBbiMII HeitrpOHB

MII. 

aToM HanpaBneHHH nony"'eHbi noKa npeJIBapHTenb

Hbie peaynbTSTbi. noHCKH a4l4leKT8 B npHpOllHbiX 

raneHHT8X JI8nH OTpHU8TenbHbllt peaynbT8T. 0JIH8KO 

B IIBYX o5paauax PYilbi, coJiep~awelt ~ 10% rane-
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.I 

Ta6JIMQa 

Bee Conep)KaHae Ka)KyiUaAcsr 
o6paa- HeKOTOpbiX nonynepaon 
ua aneMeHTOB cnoHTaHHoro 
(r) {%} neneHHSI 

Pb u Th CBHHUS (rOJlbi) 

55 40 10-5 10-3 
5•10

20 

45 30 2·10-5 2.10-5 3 .1o
20 

54 90 

I 4,2.10
21 

41 87 

HHTa, 5binO aaperHCTpHpOB8HO 

OCKOnKOB CITOHT8HHOrO JieneHHH 

9 HMnynbCOB 

aa 9.104 r.'la-

COB H3M epeHHlt. CIIOH OT CnOHTSHHOrO Jie

neHHH y p aHa H OT JieneH~ CBHHUa H TOpHH 

KOCMH~eCKHMH ny~aMH B IISHHOM 9KCnepHMeHTe 

5bm no Kp altHelt Mepe B 50 paa MeHbllle acp(jleKTa. 

Pe3 ynhTaTbi, nony~eHHbie ~ ynoMSIHYTbiX 

pa5oTax no o5Hapy~eHH~ cnoHTaHHoro JieneHHSI, 

HBnH~TC H CyWeCTBeHHbiM nOJITBep~JieHHeM cnpa

BeJinHBOC TH rHnOTe3bl 0 cyweCTBOBSHHH IIOnro

~HBYlUHX CnOHTSHHO JienSIIUHXCSI CBepXTSI~enbiX 

Slllep. 

CHRTe3 1130'1'0008 

1'p8Hcyp8HOBYX 9JieMeHTOB 

H HCC.te.QOB811He CBOICTB 

HX pB.QHOBKTHBHOrO paCD8,Q8 

1. SneMeHT 104. B 1964-1966 rr. B 

na5oparo pHH SIJiepHbiX peaKUHlt OIHIH npH o5ny

"'eHHH M Hll!eHH H3 
242 Pu ycKopeHHbiMH HOHaMH 

22 Ne 5 bm CHHTe3HpoBaH 104-biA aneMeHT 
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~ PHc. 31. 06mHII BHI1 ycraHOBKH, 

~ HCHon&3yeMOJI B H3y¥eHHH CHOH

TBHHOrO QeneHHR TpBHCypaHOBbiX 

sneMesroa. C noMOIIU>IO sro/1 yc

raHOBKH BeQyTCR OHbiTbl no CHH

re3y H HCCneQOBBHHIO CBOJICTB 

104-ro 11 105-ro sneMesroa. 

\__8AKWMHAA ~brA 

PHc. 32. CxeMa sKcnepiiMeHrallb

Horo ycrpo/lcraa 11n11 perHcrpa

UHH KOpOTKO~HBYIIlHX CHOHTBHHO 

QenRIIIHXCR 113oronos, o6pa3yiOII1HX

CR B RaepHbiX peaKUHRX C ycKo-

peHHbiMH HOHBMH. 
~ 
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PHc, 33. HHrerpanbHble yrnoBbie pacnpeaeneHHH 
343

•' A. ( orKpblrue KPYJKKH) H H3orona 104-ro 

SlleMeHTB ('lepHble TO'IKH ), nony'leHHble B pe

/JICiliCIC 343 P. + 33 Ne . CnnoJJJHBH KpHsaH -

.QBHHble, nony'leHHble s MoaenbHb/X onbrrax. 

P•c. 34. lloarorosKa nnyroHHesoil MHJJJeHH K 

OnblTBM DO CHHTe3y rpaHCypaHOBb/X 311eMeHTOB. 

d 
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nepHOJlH ecKoA CHcTeMbi - Kyp'laTOBHA. H OBbiA 

aneMeHT HCnbiTbiB89T cnOHT8HHoe JleneHHe C 

nepHOJlOM nonypacnaJla r ,., "'(0,3:t 0,1) ceK. 

B n aqane 1969 rolla B PaJlH8UHOHHoA na6o
paTOPHH HM. noypeHca (6epKnH, CiliA) npoeo

JlHnHCb o nbiTbi no CHHTeay paanH'IHbiX H30Tonoe 

104-ro a neMeHTa, H cornacHo Jl8HHhiM aMepH-

• K8HCKHX 8~TOpOB H30TOn, OTKpb!TbiA B ily6He, 

JlOn*eH o 6na)l8Tb cymeCTB9HHO llPYI'HMH CeoA

CTB8MH, 8 CBSI3H C 9THM B HJOne-aerycTe 1969 ro

Jl8 B na6opaTOpHH SIJl9pHbiX peaKUHA 6bJnH npoee

JleHbl JlO onHHTenbHhie aKcnepHMeHTbi no nony

'leHHJO H H3Y'I9HHIO CBOftCTB 102-ro H 104-ro 

9neMeHTOB H8 OCHOBe HOBOrO MeTOJl8 HJl9HTH

~HK8UHH 8TOMHOrO HOMepa H30TOnOB, o6pa3yJO

WHXCSI B peaKUHSIX C TSI*9nbiMH HOH8MH. 

MeT OJl aaKnJO'IaeTcsr e H3MepeHHH aaeHCH

MOCTH B hl XOJl8 npOJlYKTOB peaKUHH OT CTeneHH 

HX KOnn M8UHH H OCHOB8H H8 CHnbHOM OTnH'IHH 

yrnoebiX pacnpeJleneHHA srJlep, otSpaayJOmHxcsr 

B pe8KUHH nonHero CnHSIHHSI H B npSIMbiX npo

U9CC8X. HccneJloeanocb cnoHTaHHoe JleneHHe 

H3oTono 102-ro H 104-ro aneMeHToe, o6pa-

3YIOWHXC SI npH otSny'leHHH :1a 9 Pu H :14
2 Pu 

HOH8MH 16 0, 18 0 H :I:INe. 

6bm o noKaaaHo, 'ITO yrnoehie pacnpeJlene

HHSI npOJlYKTOB pe8KUHA nOnHero CnHSIHHSI B 

pa3nH'IHbiX KOM6HH8UHSIX MHWeHb-'18CTHU8 M8nO 

oTnH'IaJOTCSI Jlpyr OT Jlpyra. Ha pHc. 33 H3ot5-
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pa)KeHa cnnowHasr xpHsasr, nony'leHHasr B Monenb

HbiX OnbiT8X no o6p830B8HHIO COCT8BHOI"O S!Llp8 
213,214 Ac , 248 F. , 252 102 , 254 102 , BHLl-

Ho, 'ITO HHTerpanbHble yrnoshle pacnpene ileHHSI 

H3oTona 104-ro 3neMeHTa xopowo cornac yiOTCH 

C MonenbHOA KpHBOA H pe3KO OTnH'I810TCSI OT 

HHTerpanbHhiX yrnOBhiX pacnpeneneHHA, nony

'leHHhiX B peaxuusrx uenonHoro cnasruusr, TaKHM 

06pa30M, 0JlH03H8'1HO onpeJlensreTCSI 8 TOMHblii 

HoMep TSI)Kenoro 3neMeHTa, .Un11 104-ro 3ne~teH

Ta Ha6niOJlaeTcsr cnoHTBHHoe JleneHue c nepuo-

JlOM r ,, "" (0,1 ± 0,05) cex. Ce'leHue o6p aaosa

HHSI ""5·10-34 CM2 (pHC, 35), 

)If +--

I I 

--I-

i 
I 

100 

=-- - -

_cf= -

/ Kv 

I tr-> 
f 

qz ~~ 

P11c, 35. BpeMeHHoe pacnpe11eneHHe OCKOnKoB 

ll6ReHIIH, HB6ni0/18eMbiJC B peBKUHH :JI:lp. (J:I_\r, :u ) 

np11 3HeprHH HOHOB HeoHa 113 M3B, KoporKo

••symaH BKTHBHOCTb HlleHTH~HUHpOBBHB KBK 
343

• 1 A. , 6onee llonrOJICHBymaH axrHsHoc r b 

coorsercrsyer pacna11y xyp'lBTOBHH, 

fO 

napannenbHO c YK838HHbiMH 3KCnepHMeH

T8MH B na6opaTopuu nposeneuo H3y'leHHe cnexT-

pos a -uany'leHHH, B03HHKaiOwero npu 

HHH CBHHUB, pTyTH H BHCMyTa HOH8MH 

6nyqe-
12 c . 

npa 3TOM ycTauosneuo, 'ITO s nonuoM c nexTpe 

npucyTCTByeT _ MHOI"O a -nHHHA, XOTOp ble no 

3HeprHH, a B HeKOTOpbiX cny'IBSIX H no n epHOLlY 

PHc. 38. ra30JCpOMBTOrpa~H'leCKBH ycraHOBKB 

IIRR H3y'leHHH JCHMH'leCKHJC CBOACTB KOpOTKOJICH

lJymHJC npo11yxros Jll1epHb1JC peaKUHA. Ha pa3nH'I

HbiJC Y'lBCTKBJC KOROHKH 8 Te'leHHe llflHTeflbHb/X 

OllbiTOB H0/1/lepJICHBB/OTCH 38/lBHHble TeMneparyp

Hble peJICHMbl, 

nonypacnana COBn8Jl810T C HLleHTHcl»HUHpOB8HHbi

MH B pafioTe 8MepHK8HCXHX 8BTOpOB (EepKnH, 

CiliA) xax a -pacnaJl uaoTonos 102-, 103- 11 

104-ro 3neMeHTOB, Ehm nposeneH aHan11a nony

'leHHbiX B 1968 I"OJlY MeTOLlOM I"8308LlCOp6UI!OH

HOA xpoMaTorpact»uu 3KcnepuMeHTanbHhiX LiaHHbiX 

0 XHMH'IeCKHX CBOACTB8X XnOpHL18 Kyp'18TOBHSI, 

noxa38HO, 'ITO H8PSIJlY C 8TOM8MH KOpOTKO)KI!

ByWero H30TOna, CHHTe3HpOB8HHOI"O B .lly6He 

B 1964-1966 roLiaX, perucTpuposanocb T8K)Ke 

CnOHT8HHoe LieneHHe 8TOMOB 6onee LIOnf'O)KHBy
Wei"O H30TOna 3TOI"O 3neMeHT8, 

H3y'leHHe 

CDOHT8HHO Ae~~HXCI 

H30MepoB 

B peaynbTaTe pa6oT, BbmonHeHHbiX COB\IeCT

HO c HHCTHTyToM cl»H3H'IeCKHX npo6neM AH CCCP 
Ha MHKpOTpOHe 3TOI"O HHCTHTyTa, 6blnH 1!3Me
peHbl cl»yHKUHH B036y)KlleHHSI HlAm(y,n) 240 mrAm 



8 2U A. ( y, a ) 2 42 • r A. , llnsr perncrpaun H 

OCKonKOB aeneHHH HCDonb30BancH HCKpOBOR C'leT

'IHK, nony'leHbl HHTerpanbHble BbiXOllbl 060HX 

B30M9p0B B 38BHCHMOCTH OT rpaHH'IHOR 3HeprHH 

)' -KB8HTOB, Ha STOA OCHOBe 6bJnH onpe.llene-

Hbl DOpOrH pe8KUHA, npHBOllHIII.HX K H30M9pHblM 

COCTOHHHHM, H Bbi'IHCneHbl SHeprHH B036y)l(a9HHSI 

H30MepHbiX yposHeR 3,25± 0,25 Mss .11nsr 240
:\• 

H 3,30± 0,20 Mss ansr 242 
:\• • 

Ha OCHOB8HHH Cp8BH9HHH BbiXOaOB OCKOnKOB 

aanaaabiBaJOwero H BbiHy)l(aeHHoro aeneHHH pac-

cqnrano H30MepHOe OTHOW9HH9 llnH 2 40A. , Ko

Topoe OKaaanOCb paBHblM ( 5;t 1,2) •1 o-4 , 'ITO 

6nH3KO K 3H8'19HHHM, nony'leHHbiM B peaKUHHX 

C 38pS1)1(9HHblMH '18CTHU8MH H HeATpOH8MH, 

Ha UHKnorpoHe Y-200 na6oparopHH sraep

HblX peaKUHR H3y'lanHCb peaKUHH pallH8UHOHHOrO 

38XB8T8 M9llneHHblX HeATpOHOB, npHBOllHID.He K 

o6p830B8HHIO CDOHT8HHO llenHID.HXCH H30MepOB 

U2mfA• H 
2 H"'~o\. , ny'IOK HeArpOHOB 6bin no

ny'leH DpH o6ny'I9HHH 6epHnnH9BOR MHW9HH aeR

TpOH8MH c sHeprHeA 20 Mss. 11 HTeHCHBHOCTb 

_ 
10

12 HeATp. 

C8K 
ny'IKa 6bma 1 HCDOnb30B8HHe 

~Hn&Tpos H3 Cd H 8 noasonHno MeHSITb 

CDI!ItTp HeATpOHOB, 08l181011lHX H8 MHW9Hb, 06Hll-

PY*eHa KoppenHUHSI npoueccos MrHoBeHHoro ae

neHHSI H o6paaosaHHH H30Mepa: .11enarcH 241 Am 
TennOBbiMB HeATpOH8MB, H o6paayeTCH H30Mep 

242
.,' A. npH aaxsare HeArpoHos; B cnyqae 

248 A. He Ha6nJOllanoc& HH aeneHHH rennoshi-

MH seArpOH8MH, RH o6pa30B8HHH H30Mepa 244 mfAm. 
Ha6moaancsr T8K)I(e cna6biA pocr orHoweHHH 

C9'19HHA o6pa30B8HHH H30Mepa H 2 m'Am H ~lrHo

BeHHOro l18n8HHH C pOCTOM SHeprHH HeATpOHOB. 

Ha H3MepeHHOrO OTHOW9HHSI Ce'leHHA o6pa30Ba

HHSI H30Mepa H l19n8HHSI MO)I(HO nony'IHTb CBe

l19HHH 0 llenHTenbHOA WHpHHe ypOBHeA BO BTo

pH'IHOM MHHHMyMe, ecnH OpHHIITb rHDOT93Y llBY

rop6oro 6ap&epa aeneHHH. 
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CKHTe3 • 113)'11eHIIe CBOICTB 

Hel'1'pOHOJ13ftiTOllllhiX 1130TODOB 

JlerKHX B,Qep 

B p eaKilHHX HenonHoro cnHSIHHSI TH)I(en&IX 

HOHOB ( o6MeHHbl8 p88KUHH) 6binH CHHT93Hp0B8-

Hbl HOBbl8. H30TODbl nerK·HX sneM8HTOB C 6on&
WHM H36b1TKOM HeATpOHOB: I8C , 

20N , 22 0, 
28 • 24 F u,u Ne MHweHb H3 MerannH-

• 232 
'leCKOrO n o6nyqanacb HOH8MH I I 8 , 

15 N , 18 0 , 18 0 , 22 Ne c sHeprHeR 

or 7,5 .11 0 9,5 Mss Ha HYKnoH. llnsr HlleHTHcPn-
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Ei HOMEP KAHAAA (!·£!) 

P11c. 37. A. OrHocHrenbHblil BbiXOJI H3oronos 

KHCROp0/18 B 38BHCHMOCTH · or M8rHBTHb1Jl JKeCr-

KOCTH np11 o6ny'leHIIH 38311 HOH8MII UO 

,. 

( M8rHHTH8Jl JK6CTKOC7"b J18H8 B l!rM ): B) 7,87; 
6) 8,03; s) 8,10; r) 8,17. 5. BbiXOJI 1130ronoB 

KHCnopon s, s3ors, yrnepons, 6ops H 6epHnnHII 

npll OMY'l6HIIH 383fi HOHBMII 16 0 npH MBr-

HIITHOJl JK6CTKOCTII 8,17 xrM 
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PHc, 38. BbiXOil H:JoronoB HeoHa, rjlropa, KHCn opolla, a:Jora H yrnepolla npH o6ny'leHHH 
11811 Th HOHBMH !1!1 Ne B OllHOM H3 OllbiTOB, 

K8UHH npOJlyKTOB 06MeHHblX peaKUHit HCn Onb30-

BancSI HOBblit MeTOJl - KOM6HH8UHSI MSrHHTHOrO 

aHanH3a H MeTOJlHKH ...!!..!L_ x E • BnaroJJap 3TO-

dx 
MY, yJlanocb HCKn~'IHTb HeOJlH03H8'1HOCTb HJleH

TH~HKSUHH, CBSI38HHy~ C HSnH'IHeM HeCKOnbKHX 

38PSIJl0BbiX COCTOSIHHit '18CTHU, npH o6ny'le HHH 

~ 32 'Th HOH8MH 
18 0 nony'leHbl H30TOnbt 

22 
0 , 

20 I~ 
N , C a peaKUHHX noJJxaara 'leTblpe x 

HeitTpOHOB 180 --+ 
2~ 0 ) H 06MeHHOrO THna 

( 18 0 ... 20 N ) H ( 
18 0 ... 18C). npH o 6 nyqe-

HHH 
232Th HOHaMH 

22 Ne 
HOBble H30TOnbl ~a.:u F H 

CHHTe3HpOB8Hbt 

:u •26 Nl' • B 3K-

cnepHMeHT8X C 

no 5000 Mep 

1 1 B aaperHcTpHpol}aHo oKo-

8 He , OJlHBKO 10 H·l' o 6Hapy-

>KeH HP. 6btn, CHHTe3HPOB8Hbi TaK>Ke H30TOnbt 

tt Li , t2Bl', 15 B , KOTOpbte no c oape-

MeHHblM npeJlCTaBneHHSIM ne~aT H8 r p aHHUe 

SIJlepHOit CT86H~HOCTH no OTHOWeHH~ K Hcnyc

K8HH~ HeitTpoHa. 

B uenoM nony'leHHbie peaynbTaTbi CBHJle

renbcTay~T 0 BbiCOKOit <~«MleKTHBHOCTH peaKUHli 

HenonHoro CnHSIHHSI JlnSI CHHTe3a HeitTpOHOH3-

6biTO'IHblX H30TOnOB nerKHX :o~neMeHTOB H H3y

'leHHSI HX caoitcra. TaK, BbiXOJl y>Ke H3BeCTHbiX 

Haoronoa 21 0 , 19 N , 17 C H T.Jl. oKa-

aancSI a COTHH paa 6onbwe, 'leM B 3KcnepH ~teH

Tax C BbiCOK03HeprH'IHbiMH npOTOH8MH, KOTOpbte 

npoBOJlHilHCb a CllJA Ha 6::~aarpoHe, 

H3yqeaae MeXBHM3Ma B3BMMOAelcTBM• 

TDeJIIIIX MOHOB 

C JI.QPBMM 

1. Benocb H3y'leHHe MaccOBbtX 

H 38pS1JlOBblX pacnpe]leneHHli OCKOn

KOB JleneHHSI SIJlep TSI>KenbiMH HOHB

M H • 6bin8 np08HBnH3Hp088H8 npHMeHHMOCTb 

paanH'IHbiX MOJleneit JleneHHSI , HJlep JlnH onHca

HHSI pacnpeJJeneHHSI no Macce H aapHJlY ocKon-



KOB 0 o6pa3yiOlllHXCSI npH neneHHH Bbi COKOB036ylh

AeHHblX Hnep c 37 < Z 2 I A < 44 • YcTaHosneHo, 

'ITO 6e3 y'leTa BnHSIHHSI KOHe'IHOA CTaAHH npo

uecca neneHHSI Hnep Ha nacnepCHH pacnpenene

HHSI OCKOnKOB no Macce H 38pHny He ynaeTCSI 

nony'IHTb ynoaneTaopaTenbHoro cornacHSI Me*AY 

3KCnepHMeHT8nbHblMH H TeopeTH'IeCKHMH peay nb-

~/. 
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PHc. 89. 3aBHCHMOCTb 11/fCnepcHH 3BpH110Boro 

pacnpeaeneHHH ocxonxoB or napaM erp a a e nH

MOCTH Z 3/ A (a), acHMMeTpHH pa3aeneHHH 

MBCC OCKOflKOB A1 / A3 (6) H TeMnepary p bt 

Hapa (B). CnnoiJJHbie nHHHH - pe3ynbTBTbt pac -

yera TeMneparypHOH ¢n~KTYBUHH 38pHJ18 OCKOfl 

KOB B TO'lKe p83pb!B8. IlfTpHx-nyHKTHpHbte flll

HHH - y'leT J]OllOflHHTenbHOH ¢n~KTY8UHH 38pHJ1lJ1 

CBH38HHOft C KOHe'IHbiMH p83Mep8MH weiiKH B 

MOMeHT pa3pb!B8, 

55 

TaTaMH. nposeneHa oueHKa no6aso'IHbiX nacnep

caA pac npeneneHHSI OCKOnKOB neneHHSI no Macce 

H aapS!lty l o ~ l 2 H l o ~] 2 ( B03HHKaiOlllHX H3-3a 

KOHe'IHblX pa3MepOB UJeAKH 1 coenHHSIIOllleR OC

KOnKH LieneHHSI B MOMeHT pa3pb1Ba S!Apa), y'leT 

KOTOpbi X noaaonHeT cornacoaaTb sKcnepHMeH

TanbHbi e H reopeTH'IecKHe peaynbTaTbi. 

n o Ka3aH0 0 'ITO neneHHe B036Y*AeHHblX Slltep 

SIBnSieTC SI XOpOWHM MeTOAOM AnSI nony'leHHSI H30-

TODOB p aanH'IHblX sneMeHTOB, ne*alllHX naneKO 

OT nonOCbl CT86HnbHOCTH. 

2 . BhinonHeHo H3MepeHHe 'IHCna 

H y r 0 B bl X p a C n p e A e n e H H A H e A T p 0 H 0 B, 

B03H K K810UIHX npH neneHHH Hnep 

ycKo p eHHblMH TSI*enbiMH HOHa M H. no

ny'leHHble SKcnepaMeHTanbHbie naHHbie nonTsep

*ASIOT npensapaTenbHbie peaynbTSTbi H3MepeHHSI 

'IHCna eATpOHOB, H3BeCTHble H3 onbiTOB no H3y

'leHHIO M8CCOBblX H 38pSIAOBblX pacnpeneneHHA. 

Yrnoabie pacnpeneneHHSI HeATpoHoB o6pa6oTaHbi 

c uenbiO nony'leHHSI cseneHHA o MexaHH3Me HC

nycKaH Sl HeATpoHOB B npouecce neneHHSI. 

3 . n p o a e n e H o H a y 'I e H H e M H o r o

HyKn HHblX nepena'l non neACTBHeM TSI

lKenbiX HOHOB B cpenHeA o6nacTH Mace RQep. 

Hccnenoaanocb o6paaoaaHHe H30Tonoa cypbMbi, 

HOltS, Ue3HSI1 6apHS11 UepHS11 nony'I810WHXCSI H3 

Hnep HmeHH 
133C8 , 

127 I , 139 La , 141 Pr 
B peayn bTaTe cpbiBa, o6MeHa HnH nonxsaTa paa

nH'IHoro 'IHCna HyKnoHoB STHMH HnpaMH. Hayqa

nacb SHepreTH'IeCKHe 3aBHCHMOCTH BbiXOAOB npo

AYKTOB peaKUHA B WHpOKOM AH8na30He SHeprHA 

EHOHa - E 6ap 
( 0 ~ A • < 5,5 Mss/HyKnoH). no-

ny'leHHbie lt8HHt!J~Hg6Cy*naiOTCSI C TO'IKH apeHHSI 

B03MO* HOCTH peaKUHA MHOI'OHyKnOHHblX nepena'l 

nn11 CH HTeaa H30Tonos, ne*SlllHX anana oT o6nac
TH CT8 HnbHOCTH, 

4. 0 n pen en e H bl sHe pre T H 'I e c K He 

C n e K T p bl n p 0 A y K T 0 B p e a K U H A n 0 A X B a • • 

Ta (
160,F), (' 6 0~Ne),( 16 0,Na)Ha 

SlltP8X 
27 

AI • 
51

V ' 3 Nb • npHMeHeHJie 

O'leHb OHKOrO nonynpOBOAHHKOBOrO neTeKTOpa 

n03BOnHnO H3MepHTb HH3K03HepreTH'IeCKYIO 'laCTb 

CDeKTpOB, B KOTOpblX MO*HO BbiAenHTb Cp8BHH-

i 

! 

. 
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PHc. 40. HaoroaHbie pacapeaeneHHH, aony'leHHble s peBKIIHHJC MHoroHyKnOHHbiJC aepe/18'1 • 

(rHrrbi peaKIJH.il YKB3BHbi Ha KpHBbiX) ap11 o6ny'leHHH 127 J 133 Cs H 139 La Ho-
22 • 

HBMH Ne c 3HeprHe.il 170 M3s. KpHBbie, aposeaeHHbie 'lepea 3KCaepHMeHranbHble 
(A -A,, 2 

TO'IKH, apeacrasnHIOT pacapeaeneHHe Faycca: lf'(Ap-An)= --1-;rexp[--_P ___ J, rae 
(2nu,!) 2u: 

A P- HBH60nee BepOHTHBH MBCCB H30TOaa /lnH /18HHOrO THaa peBKIIHil1 .4 n - M8CC8 
H3oroaa, aony'IBeMaH s peBKIIHH, u; - aapaMerp UJHPHHbl H3oroaHoro pacapeaeneHHR. 

C) 
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E(F)la.b (MeV) E(Ne)La.b (MeV) E(Na\ub (MeV) 

PHc. 41, 3HepreTH'IeCKHil cneKrp F , NP H Na npH o6ny'leHHH 93 !Vb HOHBMH 

I60 c 3HeprHeil 131 M3a. CrpenKH yKa3biBBIOT 3HeprHIO, npH Ko r opoil KOHe'IHbie npo-

JIYKTbi peaKUHH OKB3biBBIOTCH B OCHOBHbiX COCTOHHHHX, llyHKTHpOM JIBH KynOHOBCKHR 

6apbep JiflH KOHe'IHbiX npOJiyKTOB peaKUHH, 
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TellbHO y3KHe llHKH, COOTBeTCTBYIOillHe KB83 Hyn

pyrOMy B38HMO,aeiicTBHIO, H WHpOKHe MSKCHM YMbl, 

COOTBeTCTBYIOillHe 3H8'1HT9llbHOA noTepe aue prHHo 

npe,anonaraeTCH, 'ITO 9T8 '18CTb cneKTpOB OOyC

liOBlleHa npOMe)KyTO'IHblM M9X8HH3MOM B38 HM0-

,aeACTBHR TR)K9llb!X HOHOB C R.Up8MH, 38HH M 810-

IllHM cpe.aHee llOli0)1{9HHe M9)K,[ly KB83Hynpy rHMH 

npOUeCCaMH H o6pa30B8HH9M COCT8BHbiX R.aep, 

5·11ccne.aosanacb B03MOlKH O CTb 

HCllOllb30B8HHR pa3l!H'IHR B yrn O B~X 

pacnpe,aeneHHRX npo,ayKTOB R,[le p HWX 

pea xu H A .anSI onpe.aeneHHSI THna p eax

UHH. Yrnosoe pacnpe.aeneHHe H.aep o T.aa

qH B peaKUHSIX nonuoro CnHSIHHSI HMeeT 

pe3KO Bbrpa)K9HHbiA MaKCHMYM no.a y r naMH 

4-80 no OTHOill9HHIO K HanpasneHHIO nyqx a, B 

TO speMSI KBK B peaKUHSIX HenonHoro Cl!H SIHHR 

R,apa OT.Ua'IH HM910T O.UHH HliH H9CKOnbKO M a KCH

MyMOB no,a CyllleCTBeHHO 6onblllHMH yrna M H no 

OTHOWeHHIO K nyqxy, Ha OCHOB8HHH npo.aena HHblX 

HCClle.UOBaHHA MO)KHO C,aena Tb Clle,ayiOillH9 BbiBQ

,[lbi: 

a) .0nR H.UeHTHifJHKSUHH npo.ayKTOB R.ae pHb!X 

peaKUHA BMeCTO H3yqeHHR lflyHKUHA B036y )K,ae

HHR ,[lOCTSTOqHO H3MepHTb Bb!XO,[l npH .UBYX pa3-

liH'IHblX xonnHMaTopax, qT06br nony'IHTb y x aaa

HHe 0 MeXaHH3Me peaKUHH, npHBO,[lSIIlleA K .aaH

HOMy H30TOny, 

6) 8 TeX c nyqagx, Kor.aa H3y'leHHIO CBOACTB 

H30TOllOB, o6pa3y101llHXCR qepe3 COCT8BHbl9 R.apa, 

MelllaiOT npo.ayKTbl peaXUHA HellOliHOrO Cl!HSIHHSI, 

MO)KHO CyllleCTBeHHO no.aaBHTb nocne,aHHe npH 

He6onbmoA noTepe a!j>¢exTa, 

Pa6o'l'lll 

no SAepaoA cneKTpOCKODHH 

B pe8KIUIBX C TUeJihiMH HOH8MH 

1. Hccne.aosaHHe CTpyxTypbr R.aep 

c Z > 50 H N < 82 npe.acTasnsreT 3Ha'IHTen &Hbilt 

HHTepec, T8K K8K no CyllleCTBYIOillHM Teop eTH

'19CKHM npe.acxaaaHHSIM aTH R.apa nerxo .ae lfJop-

MHPYIOTCR H MoryT XapaKTepH3088TbCR H8liH'IH9M 

OTpHUaTellbHOA .ae~OpMaUHH B OCHOBHOM H HH3-

KOB036y)K,a9HHbiX COCTORHHSIX, 8 CBSI3H C KOpOT

XHMH BpeMeHaMH )KH3HH TaXHX Sl,aep H3y'laTb 

HX He06XOAHMO Ha yCTaHOBKBX, HaXOASIIllHXCSI 

Henocpe.acTBeHHO Ha nyqxax ycxopeRHbiX 'laCTHU. 

B .aaHHOM cnyqae axcnepHMeHTbi nposo.aHnHCb 

c noMOillbiO ~-cnexTpOMeTpa H Ge( Li )-.ae

TexTopa, yCT8HOBli6HHbiX Ha nyqxe Y -300, 3TO 

noasonsrno: 

a) H.aeHTHiflnuuposaTb npo.ayxTbi peaxuuA no 

iflyHKUHSIM B036y)K.U6HHSI H 9li9KTpOR8M BHyTpeH-

HeA xoHsepCHH c K - H L-o6onoqex, 

6) nony'IHTb cnexTpocxonuqecxHe .aaHHbte 

o6 auepruu nepexo.aos H ux MynbTanonbHOCTSIX, 

a) .11ay'laTb e-y cosna.aeuasr, 

Bbin HCCne.aoeaH pacna,a OCHOBHb!X COCTOSI

HHA CHHT93HpOB8HHbiX HOBWX H30TOnoe 1 ~ 0 • 122 • 124 (s. 

Onpe.aeneubt speMeHa nonypacna.aa aTHX R.aep 

( ~ + pacna.a): T 1; 2 • 70 cex, 23 H 34 cex 

COOTBeTCTBeHHO, 8 T8KlKe CllHHbl COCTOSIHHA, H3 

xoTopbtX nooacxo.aHT pacnall: .an11
122 Cs I"= (1,2,:3)+, 

0::: 70 
UJ m 
~ 
::::::) 
z 
z . g 60 
0 
0::: 
a.. 

50 

50 60 70 
NEUTRON NUMBER 

PHc. 42. Y'lscroK Ksprbi H3oronoB c IV H Z>.W. 
llpHBelleHbl HOBble HeJITpOHOilet/JHllHTHbJe H30TD

nbJ Cs , La , Ba , KOTOpbie 6binH CHHTe-

3HpOBBHbl JI H3y'leHbl s OHHH. 

80 



llnH
1HCs I"= I +.llnH Hllpa 122 Cs HalllleHo H3o

MepHoe cocTOSIHHe c T 1; 2• 3,5 MHH. B Hllpe 
123C8 o6HapylKeHO HOBOe H30MepHOe COCTOSIHHe 

c T 1/2 = 1,60± 0,15 ceK, KOTopoe pacnaLlaeT-

CSI C HCDYCK8HHeM LlBYX Y -KB8HTOB C 9HeprH

ell 63 H 95 K9B, 

nony'leHHbl8 pe3ynbT8Tbl H8XOJUITCH B K8-

'18CTB8HHOM COrnaCHH C TeopeTH'I8CKHMH p8C'Ie• 

T8MH COTPYLlHHKOB na6opaTOPBH TeopeTH'I8CKOA 

ciiH3HKH 011 Sll1 H DOllTBeplKll810T B03MOlKHOCTb 

CYW8CTBOB8HHH OTpHU8TenbH~X ll841opM8UBA y 

9TH X Mep. BbtnH accneQoBaR~ epa 1 28 La , 
130 

8a H IUS. , rQe o6HapylKeH PRll HOBblX 

nepeXOllOB H H30Mepos, llnsr Mep 136 Ce H 131Nd 

202At 204 At 206 At 

59 

.. 

DOCTp08Hbl CX8Mbl ypOBHell H H8ALleH HOBbtll H30• 

Mep ( E-3 -nepexoll s 181 Nd ). 

2 , B o6nacTH THJKenhtX sraep c 

Z 2' 82 HallaeHbt HOBbie H30Mepbt 203 At H 
203 Po c nepHOllOM nonypacnaaa T t/2"" 108 MCeK 

H I ,2 M HH COOTBeTCTBeHHO, nocTp08Hbl CXeMbl 
paC08ll8 LlnH SILlep 202,203,204,205,206 :\t • nony-

'leHHbte llSHHbte YK83biB810T H8 cywecTBOB8HHe 

~"nonoc' llBYX'I8CTH'IHblX ypOBHell B '18THbiX H3o

T008X Po • PeaynbTSTbt H3y'leHHSI a -cneKT-

pos, s n eKTpOHOB KOHBepCHH H y- y cosna-

LleHHII n oasonHnH nocTpOHTb nonHy~ cxeMy ypos-

Hell 
20 4 Po . npeLlnOlKeHa cxeMa ypOBHell 

2o4 Bi 

T T T 
(6+) 1680 (6+) 1624 

(6+) 1571 
8+ 1532 8• 1492 6+ 1522 6t 1472 443 E2 426 E 2 336 
4+ 1345 4+ 11,26 

(4+) 124 7 (4+) 1198 (4+) 1175 2• 1180 

571 E2 516 E2 476 

(2•) 676 (2•) 682 (2~ 699 2+ 685 

676 E2 682 E2 699 

(0~ 0 0+ 0 0+ 0 0+ 0 0+ 0 

202 20t. 206 . 208Po 21 OPo Po Po Po 

PHc. 43. CxeMbi ypoBHeil 'leTHbiX HaoronoB nonoHHH. 
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3. 11 a y 'I a n H c b c x e M bi p a c n a II a 

H H3MepBnKCb yrnOBhle KOppe n BUHH 

(H3MepeHHe g-cpaKTOpOB). Ha OCHOBaHHH 

Jl8HHb!X 0 }'-}' KOppenQUKSIX, K3MepeHHbiX ·Ha 
ycraHOBKax c Ge ( Li ) - Na J ( Tl ) K Ge (Li )-Gdli) 

JlereKropaMH, nocrpoeHa cxeMa pacna11a 182 Os, 
82 Rb , 81 Sr ( KJieHrHcpKUHposaHo "' 70 y -

nepexoaos), rs~os (KJieHrK«PHUKposaHo 46 paHee 

He Ha6moaaswHxc Q }' -nepexoaos). M eroaoM 

aaaep)KaHHbtX }' -cosnaaeHKA JlnB psuta ypos

HeA K3MepeHbl speMeHa )KH3HK, llm1 p!!Jl8 COCTOSI

HKA onpeJleneHW COKHW, 

Pnc. 44. ABTOMBTH3HposaHHBH ycraHOBKB c 

Ge ( L;) -nerexropoM nnH H3MepeHHH yrnoBbiX 

KoppenHUHil raMMB-KBCKBIIOB. Ha CHHMKe: E. KH

ceneBCKH H P. Bpo.aa. 

Oc MH A- 182 • YpoBHK: 55,5 ( T•2 :S 
!: 0,22 HCeK) i 235,7 ( T I/:1 =570±40 HCeK); 

263,2 ( T1; 2 = 5,27:!;0,16 HCeK); 268,5; 378,2 
( T 1 ;2 ~0,5 HCeK); 438,1; 486; 509,9 (T 1; 2 'S. 

5; 0,5 HCeK); 554,2 t 726,8 KSB, 

Py6HJIHA -82. YposHH: 776,6; 1475,1; 
1487,4; 2172,4 o" =o+>: 2481,0: 2945,0; 
3188,0 KSB, 

C rpoHuKA -81. YpoBHK: 153,4; 188,3; 
206,4; 301,2; 443,5; 574,6; 812,0; 820,0; 

,t)o 

600 

~ 

! 
'0 

lt,oo 
~ 

~ 
. ~ 
~200 

!IIIII!' Ill/ Rtf? 
300/ I I J50 

5,67 .J!I5 6.09 1'1~0 
HOHeP k:OHOJ7Q 

PHc. 45, 3HepreTH'leCKBe cne~rrpbl a -'laCTHU

npoayKTOB JIJJ.epHbiX peaKUHil 181 r.+ :J:J Ne c MBC

COBb/MH 'IHCRBMH A= 191-198. 



851,0; 865,5; 909,3; 1129; 1343,5; 1382; 
1511: 1553 K3Bo 

Tenny p -1 7 6 • BpeMSI >KH3HH nnH ypoBHSI 
1247,5 ua paaao: T t / 2 = 4,43±0,11 aceK. 

P e H H A- 1 8 1. BpeMSI >KH3HH .anSI cocToSI
HHSI 356,7 K3B paaao T 1j 2 = 78!2 aceK. 

Qnpe.aeneHhl CDHHbl B036y>KLleHHblX COCTOSI

HHA SIL1P8 83 Rb. 

4, a -8 K T H B H hie H 3 0 T 0 0 bl B H C ~I y 

ra c MaccoBhiMH 'IHcnaMH A = 192-197 anea

TH~auapoaanac& H accne.aoaanac& c noMOWb~ 

snenpoMarHHTHoro Macc-cenapa Top a Ha nHHHH 

c ycKopHTeneM Y-800 (3MCHAnTH ). Onpene

neHbi nepHO.Ilhi nonypacna.aa. 

Hcc.le.QOB8HHJI 

npenno>KeH HOBhiA MeTOLl raao

BOXpOM8TOrpa~H'IeCKOrO pa3,aeneHHSI 

peLXK03eMen&HbiX sneMeHTOB C HCOOnb-

30B8HHeM 8 K8'1eCTBe KOMDOHeHTbl r'838 HOCH

TenSJ napoa xnopacToro an~MHHHH. noKaaaao, 

'ITO ol5paay~maecSJ KOMnneKCH&Ie coe.aaneHHSI 

xnopanoa penK03eMen&HbiX sneMeHTOB H xnopac

roro an~MHHHSI ycToA'IHBbi a .aocTaTO'IHO ma

poKoA o6nacra TeMneparyp. BpeMeHa ynep>KH-

61 

aaHHSI yMeHbma~TCSI c yaena'leHHeM Z ane
MeHTa. P aa.aeneH&I cMeCH Lu-Yb-Tm, Tb-CI 

(pHc. 46 ). TeMnepaTYpa xpoMaTorpa~HpoaaHHSI 

"' 2000C. Koa~HUHeHTbi paa.aeneHHSI B o6nacTH 

TSI>Ken&IX aneMeHTOB cymecTBeHHO npeBOCXO,QSIT 

KoacW»auHeHTbl paa.aeneHHSI B HOH006MeHHOA Xpo

M8TOrpa~HH H r'830BOA XpOM8TOrpa~HH XenaTOB, 

, JlnH 15biCTJ10r'O Bbi.IleneHHSI pe.llK03eMenbHblX H 

fP8HCnny TOHHeBbiX aneMeHTOB H3 ypaHOBbiX MH

WeHeA 15btn pa3p8150T8H HOBbiA MeTO.Il. 

Lu 

0 

PHc. 46. Pa3.aeneHHe cMecH La , Yb H Tm 
8 r830BOR XpOM8TOrpa¢B~eCKOA KOROHKe npH 
reMneparype 16BOC. 
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Jla6opaTOpHH 
Heii:TpOHHOii: 
<PH3HKH 

B 1969 ro.lly rnaBHble ycnnHSI nHcll 6bJnH 

HanpasneHbl Ha pa3BHTHe OCHOBHOA 9KCnepHMeH

T8nbHOA 6a3bl .lla6opaTOpHH! C03.L18HHe HOBOro 

peaKTopa HBP-30, 3aMeHy HH>KeKTOpa-MHKpo

TpoHa HOBbiM HH>KeKTOpOM - nHHeAHbiM YCKOpH

TeneM sneKTpOHOB, ycosepweHCTBOBaHHe ycKo

pHTenSI 3f-5, pa3BHTne H3MepnTenbHoro ueHrpa 

na6opaTOpHH, Henocpe.l1CTB9HHO CBSI3aHHOrO C 

Bbi'lncnnTen&HoA MaWHHoA B3CM-4. 

4lH3H'I9CKH9 rpynnbJ, CTaBHBWHe paHee SK

cnepHMeHTbl Ha ny'IKax peaKTopa 1:1 BP-1, 6bJnH 

38HSITbl o6pa60TKOA pe3yn&TaTOB H3MepeHHA H 

no.llrOTOBKOA HOBOA annapaTypbl. t{acTb 4JH3HKOB 

na6opaTOpHH npOBO.llHna HCCne.llOB8HHSI H8 Ten

nosbJX peaKTopax B HHCTHTyTax CoseTCKoro 

CoJ03a. Opo.llon>KanHCb H3MepeHHSI Ha sneKTpo

cTaTH'leCKOM reHepaTope 3f-5. 

J13yqeHHe 

CBOICTB HeiTpOH8 

H CTpYKT)'phl B.Qpa 

MeTO.Q8MH 

HeATpOHHOit cneKTpOCKODHH 

1. Y n b T p a X 0 n 0 .L1 H bl e He A T p 0 H blo 

3KcnepHMeHTbl C yn&TpaxonO.llHblMH HeATpOHaMH 

(c sHeprneA nopSI.llKa 10-7 sneKTpoHosonhTa), 

snepBbie nony'leHHbiMH B 1968 ro.lly Ha peaKTOpe 

HBP, 6binH npo.llon>KeHbi Ha cTaunoHapHOM peaK

Tope. Opn ncnonb30BaHHH anJOMHHHesoro PR.llHa

Topa nony'leH nOTOK HeATpOHOB HHTeHCHBHOCTb~ 

~1 HeATp/CeK, 'ITO n03BOnHnO H8'18Tb HCCneno

B8HHSI reHepaUHH H Tp8HCDOpTHpOBKH yn&Tpaxo

nO.llHbiX HeArpoHos. BbinH nposelleHbi npRMbie 

9KCnepHMeHTbJ no H8KOnneHH~ H Xp8HeHH~ Helirpo

HOB B 38MKHYTOA nonOCTH, nepeKpblB8eMOA C 

noMOWbJO 3acnoHKH. BpeMSI y.llep>KaHHSI HeATpo

HOB B o6~eMe OKOnO 100 n COCT8BHnO 40 Ce

KyH.ll (eM. pHc. 47). 3ro llano B03MO>KHOCTb 

Ha'l8Tb nnaHHpOBaHHe SKCDepHMeHTa DO CyWeCT

BeHHOMY yTO'IHeHHJO oueHKH senH'IHHbi sneKTpH

qecKoro .llHDOnbHOrO MOMeHT8 HeATpOHa. 
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PHc, 47. Pe3yllbrarbl axcnepHMeHrB no HBKon

neHHIO H Xp8H6HHIO ynbrpaxonO/lHblX HeilrpOHOB 

B 3BMK1fYroil nonocrH. no ocH a6CIJHCC orno)l(e

Ho Bp6MH B C6KYH/l8X1 OTCYHTblBBeMoe C MOMeH

rB nepeKpblTHH llYYKB yllbrpaxonO/lHblX Heilrpo

HOB :Jarnywxoil, no OCH opllHHBr - orcqerbl ae

rexropa. Baepxy - llBHHble axcnepHMeHra anH 

nonocrH H3 MeaH, BHH3Y - ang nonocrH H3 Hep

JKBBeiOmeil cranH, 

2, ne -B38HMOlleACTBHe, npon on)l(a-

nOCb HCCnenosaHHe n e -B3aHMOlleACTBH SI C rro

MO~b~ HOBOA MeTOllHKH - H3MepeHHSI llH ~paKUHH 

HeHTpOHOB Ha MOHOKpHCTanne BOnb~paMa l\ -)86. 

EnaronapH ManoCTH Slllepuoro pacceSJHHSI ueiirpo

HOB H8 J' -186 1 B38HMOJlel!:cTBHe !feJ.l TpOH

sneKTpOH rrpoHsnSJeTCSI sec&Ma OT'ieTnHso . Ecnu 

o6~HM HellOCTSTKOM IIpe)I(HHX MeTOllOB SIBnHnaCb 

ManaSI BenH'IHH8 scM>eKT8 ( "' 0,5% B MeTOJle 

ctlepMH) 1 TO npH HCIIOnb30BaHHH HOBOrO M eTOlla 

0)1<HJl8eMaSI BenH'IH H8 scM>eKT8 "' 15%, 

npensapHTen&HaSI OUeHKa aMIInHTYll hl a ne 

Ha OCHOBaHHH H3MepeHHA, rrposeneHHbiX Ha CTa-

UHOHapHOM peaKTOpe, nana peayn&TaT·, OTnH'Ia~

~HftCSI s 1,5 paaa oT nonyqeHHbiX pauee npyra

MH MeTOll8MH, npH 3TOM CTaTHCTH'ieCKa SI TO'I-

HOCTb H3MepeuaA ane 6bma nyqwe 5%. Ha 

uosoM peaK Tope 11 EP-30 senyTcH nononHHTen&-

Hbie 3KCIIepHMe~HTbl nnSI BbiSICHeHHSI IIpH'IHH pac

XO)I(lle HH Sl. 

3. ll en Sl ~He c Sl Sill p a. llnSI Pu-239 aa

KOH'ieHa o6pa60TK8 peayn&TSTOB B8)1(HbiX llnSI 

srnepHoA 3HepreTHKH H3MepeHHA BenH'IHHbl a

OTHOWeHHSI 3~KTHBHOrO Ce'ieHHSI panHaUHOHHOrO 

aaxsara K ce'leHH~ neneHHSI. To'IHOCTb rronyqeu

HhiX B 3HepreTH'ieCKOA o6naCTH llO 30 K9B Cpen

HHX (no HHTepBanaM 1 K3B) 3Ha'ieHHii a pas

Ha 15% (pHC, 48), Jlan&Heiiwee IIOBbiWeHHe TO'i

HOCTH Tpe6yeT H3MeHeHHSI MeTOllHKH 9KCIIepH~IeH

Ta, 

2 

.... 
.... ......... 

PHc. 48. Pe:Jyllbrarbl H3MepeHHil aenHYHHbi a 

llnH !l89Pu • -- • -- - llBHHBH pa6o-

ra, • .4 - - npeJKHHH pa6ora aaropoa ( 1968 roa), 
~ - BHrnHIJCKB8 llBHHb/61 ---- - /lSHHb/6, 

nonyYeHHbie HB ~mexrpocrsrHYeCKHJC ycxopHre

nHx. rnsaKHe KpHBbie xspsxrepH3yiOr Heonpeae

neHHOCrb reoperH'leCKOJI 3KCTp81100HIJHH /lnH a, 

nposeneHO HCCnenosaHHe BapHaUHA cpenaefl 

CyMM8pHOA KHHeTH'ieCKOA 3HeprHH OCKOnKOB IIpH 

AeneHHH U-235 HeiiTpOH8MH c sHeprHeA 

0,3-2 Msa, nonyqaBWHMHCSI Ha sneKTpocraTH

qecKOM yCKOpHTene 3f-5. I13MepSinCSI OTHOCH

TenbHbiH BbiXOll OCKOnKOB H3 llBYX MHWeHeA pa3-

HOA TOn~HHbl, IIOMeWeHHblX B HOHH3aUHOHHy~ 

KaMepy. HaAneHo, 'ITO H3MeHeHHe E k He npe-

Bbiwaer 0,8 Mss. 
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06pa60T8Hbl peaynbTSTbl npOBelleHHblX Ha 

H EPe B 1968 rolly H3MepeHHA ce"!eHHSI JJene

HHH HenTyHHH-237 C nOMOWbJO CUHHTHIInHUHOHHO

ro JleTeKropa c nJOMHHo~opoM Ha ocHoae Zn S . 
3aBHCHMOCTb Ce"'eHHSI JleiieHHSI OT 3HeprHH 

HeliTpOHOB nOKS3SHS Ha pHC, 49, noJ]TBep>KileHbl 

llSHHhte o npoMe>KyTO"'HOA crpyKType noJJ6apbep

Horo lleneHHH, o6Hapy>KeHHOA paHee B CaKne. 

OllHSKO aenH"'HHbl JJenarenbHbJX WHpHH, HailaeH 

Hhle J]nH HH3KOBOnbTHhlX pe30HSHCOB, OKS3SnHCb 

B l ,5-2 pa3a MeHbWe C006WeHHbiX ~pSHUy3CKOJ 

rpynnoA . 

4. An b ~a- p a c n all pea o H a H c H bt x 

co c To H H H li Hll e p. CoaoKynHOCTb aaHHbiX n o 

anb~S-WHpHHSM HeATpOHHbiX pe30HSHCOB HCCne

llOB8HHbiX B nH<J> Slllep noKa3aii8 1 "'TO 3Ha'leHR e 

CHnOBOli ~YHKUHH J]nH a -'18CTHU Sa 3SMeTH 

HH>Ke 3Ha'leHHSI 1 npellCKS3b!BaeMOrO CT8THCTH-

'IeCKOli MOileiibJO. B CBSI3H c STHM npoBelleHb 

pac'!eTbt S a c onTH'IeCKHM noTeHuaanoM 

llnSl a -"'SCTHU, B peaynbTSTP. KOTOpbiX nony-

'leHhl BeiiH"'HHhl, T8K>Ke OK83SBWHeCSI BbJWe 3K

cnepHMeHTSIIbHhiX, 3TH pacqe·Tbl "'YBCTBHTeiibHh 

K Bhi60py HeH3BeCTHOH noKa MHHMOli "18CTH on

TH"'eCKOrO noTeHUHana CIIOlKHhlX "18CTHU. np 
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P11c. 49. 3asncHMocn. ce"leHHR aeneHHB :J
3 ~'+lp 

OT 9HeprHII HeitrpOHOB. 

Pnc. 50, OrrpeaeneHHe crrnnoB neilrpoHHbJX pe

aonancoB H3 llBHHbiX 110 110nHbiM a -lliHpHHBM. 

a. 3KC116pHMeHTBilbHOe (rHCTorpaMMB) H reope

TH'l6CKHe HHTerpanbHb/6 pacrrpe/leneHHH Ta : 
1) H 2) - reopeTH'leCKHe pacrrpeaeneHHH IInH 

pe30HBHCOB CO C11HHBMH 3-H 4- COOTB6TCTBeH-

H01 3) - cyMMapnoe pacrrpeaenenHe. I. BepoHr

nocrb 11pHIIHCBTb C11HH 3- pe30HBHCY C JIBHHOH 

r a - lliHPHHOil . B. 3xcrrepHMeHTBilbHbJe a -

lliHpHHbJ peaonancoB 148 NJ , qepHbie ro'IKH -

3HB'l6HHe C11HHB 3-, H3BeCTHOe H3 opyrHX pa-

6or. 

B 
E""'•lfJ 
~410 ... 1110 

~ 114 ..... !51 ... Ill ..... 121 .. 551 
......... .a 

tD 

[tJ"J 6 
143 

A$ 
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PHc. 51, 3xcnepBMeHTallhHblil c'ler a -'lBCTHU 

B 38BHCHMOCTH OT 3HeprHH HeilrpOHOB B peax

UHH liT S. ( n a ) : 8 - C 8M11IIHTY/lHb1M OX-

HOM nnH bCex a -nepexonos, 6 - c perHcrps

UHeil TOllbXO a -nepeXO/lOB B OCHOBHOe COC

TOHHH61 p83peUieHHblX /lllH pe30H8HCOB C js:J-
H 38IIpeiUeHHb1JC IIpH j = 4 -. 

I = 5 M38 npoSI8nHeTcSI peaoHaHcHaSI c TpvK

Typa CHn080A «J!yHKUHH 8 388HCHMOCTH O T :\ , 

rrpH I = 20 M38 ee Y*e ReT. 

AHanH3 3KCrrepHMeHTanbHbiX 3Ha'leHHA r a 
ans 147Sm , 149S111 , 143 Nd H cpa8HeHHe 

HX c TeopeTH'IeCKH O*HnaeMbiMH pacnpeneneHHII

MH .QiiSI ll8YX 803MO:'KHblX 3HS'IeHHH CIIHH8 pe30-

H8HC8 (pHC, 50) II0380nHn ycT8H08HTb 3H8 '1eHHR 

CIIHH8 j = 3 .QnR pe30H8HC08 3,4; 49,7 ; 
88,5; 100; 183 38 B 147 S.. , pe30H8HCOB 30,9; 
40,2; 41,4 38 8 

149 
S111 H pe30H8HCOB - 6 3 B, 

128, 138, 184, 410, 713 38 8 
143 ~d • K p oJI.te 

Toro, H3 aHanHaa H3MepeHHbiX paHee cneK rpoe 

a -'ISCTHU 8 MHWeHH IH S111 (pHC, 51) 8hi-

TeKaeT, 'ITO CIIHH J = 3 HMeiOT pe30H8HCbl 

3, 4; 83,5; 161; 183; 235 38. 

5, H e A T p 0 H H a Sl C II e K T p 0 C K 0 II H S1 

He .Q en Sl w H x c Sl Sill e p • Y rno8bte pacnpenene-

HH S1 pacceHHHbiX HeATpOH08, 06bi'IHO HCCne.Qye

Mble npH 3HeprHH HeATpOH08 E > 100 K38, H3-

MepeHbi 8 .QH8II830He It• 40 K38 .QnSI 1 Q 3neMeH

T08, OpH TaKHX 3HeprHSIX 3KcnepHMeHTanbHbJe 

.Q8HHble MO)KHO ORHC8Tb OllHHM napa~-teTpOM -

w I E ( w - K034l«llHUHeHT npH nep8oM nonHHo

Me 8 pa3nO)KeHHH 34l4leKTH8HOrO ce~eHHSI no 

nonHHOM8M ne)K8H.Qpa). llnH w/E 8 388HCH

MOCTH OT Macco8oro 'IRena saep A nony'leHo 

CHCTeMSTH'IeCKOe IIOBe.QeHHe C £'H["8HTCKOli CTpyK

TypoA tCM, pHC, 52), 0)KH.Q8eMOli cornacHO 

pac'leTaM no orrTH'IeCKoA Mo.aenH c napal\terpa

MH, HCIIOnbayeMblMH rrpH OIIHCSHHH .apyrHX 3K

CrrepHMeHT08 C HeATpOHSMH, 06Hapy)KeH 8HO

M8nbHbiA s<t>«llexr Ha •MarH'IeCKOM .. s.ape La 
(HaA.QeHO OTpHUSTenbHOe 3HS'IeHHe llJ , CM, 

pHC. 53), npe.QnO)KeHO .[188 803MO)KHblX 06bSIC

HeHHH T8KOro s<t>«lleKTa: ORTH'IeCKHA IIOTeHUHan 

C yMeHbWeHHOli ( J' = 0,2 M38) MHHMOII '18 CTbiO 

nH60 o6pA3088HHe 8XO.QH0£'0 COCTOSIHHR, 

IIJ.---
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PHc. 52, BenH'IHHa 0 I E , nony'laeMaH H3 

yrnosbiX pacnpeneneHHil pacceHHHH Heilrponoa, 

XBK 1/JyHKUHH MBCCbl HJJ.p8. KpHBbiMH npencraB

neHbl pe3yiibT8Tbl pBC'leTOB IIO OIITH'leCKOH MO

,aenH Hllp8 JlllH p83llH'IHblX BBpHBHTOB IIOTeHUHB

na. 

110 M 
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PHc, 53, 3KcnepHMeHrallbHble 3Ha'leHHR BenH'lH-

Hbl BCHMMeTpHH pacceRHHH W • Pe3ynbTBTb/ 

DnH flBHTBHB HBnHmTCII HCKflm'leHHeM. 

06pai50T8Hbl pe3ynbT8Tbl H3MepeHHH pa J]H8• 

UHOKHOrO 38XBaTa H nponycKaHHH KeATpOHOB 

J]nH H30TODOB py6HJlHSI, Oony'leHbl napaMeTpbl 

KeATpOHHWX pe30HaHCOB B HHTepsane 3Ha'leHHA 

JlO 20 KaB H Ha HX OCHOB8HHH - ycpenHeHHble 

xapaKTepHCTHKH, .anSI Rb-85: S 0 • 1,1~8:~ , 
r y = 225±35 Mae, 0 Ha6. = 180±30; J]nSI 

Rb-87 (Sill PO c MarH'IeCKHM 'IHCnoM aeATpoaoe): 

S0
- 1,6:~~ • r y - 140:25 Mas, 0 Ha6 ... 

- 1600±420. 
OpeJJno>KeH HOBbiA MeTOJl aaanH3a aaeHCH

MOCTH KeATpOHKOA CHnOBOA ci>YHKUHH S"ll OT 

CnHHa pe30HaHCOB 0 OCHOBaHHbiH Ha OJ]HOBpeMeH

HOM paCCMOTpeHHH llaHHbiX J]nSI MHOrHX HJJep. 

0oKa38HO, 'ITO HM810WHeCSI y pHJJa SIJlep pa3nH

'IHSI, paHee cny>KHBWHe OCHOB8HHeM J]nSI 3aKniO

'IeHH S1 0 CDHHOBOH 38BHCHMOCTH SO , He Bbl-

N 

3 

-3.0 -2.0 -t.O 0 w 2.0 

PHc. 54. TeoperHvecKoe pacnpeaeneHHe H 3K

cnepHMe HTBilbHBH I'HCTOl'pBMMB DflH OTHor.HTenb

HOil p83HOCTH HeitrpOHHI>IJC CHflOB!j.X t/JYHKUHil 

DBYX CnHHOBblX COCTOHHHil II • (S -s-)/ <5>, Bbl-

pa~eHHOit B eaHHHUBJC DHCnepCHH pacnpeaene

HHil Q", 
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XOJlSIT 3 a rpaHHUbl B03MO>KHbiX CT8THCTH'IeCKHX 

cl>niOKTya UHH ( CM, pHC, 54) DpH cl>aKTH'IeCKOM 

paseHC T Eie S0 J]nSI CHCTeM ypOBHeH C p83Hbl-

MH CDH H8MH, 

n p oeeJ]eH 8H8nH3 6onbWOH COBOKynHOCTH 3K

COepHMe HT8nbHbJX JlaHHbiX no nonHbiM p8JlH8UHOH

HbiM WH p HH8M r )' HeATpOHHbiX pe30H8HCOB, 113y-

'leHHbiX B nH<SI H JlpyrHX na6opaTOPHSIX. Haii-

J]eHO, 'I T O aMnH~H'IeCKOe Bwpa>KeHHe r~ = 
-10·U / (:\. a 1 1 ~) (rne :\,U,a- COOTBeT-

CTB8KK0 M8CCOBOe 'IHCno, a4>cl>eKTHBH8SI aHeprHSI 

B0315y>KlleHHH H napaMeTp nnOTHOCTH ypOBKeA) 

ynosneTB OpS!eT sxcnepHMeHTanbHbiM naHHbii\t aHa

'IHTenbHO nyqwe, 'leM H3BeCTHble TeOpeTH'IeCKUe 

Elbip'l>Ke H Sl. 

6, fa M M 8- CD e K T p 0 C K 0 0 H S1 C B bl-

C 0 K H M p a 3 p e We H H e M, 8 CBH3H C DOHBne

!IHeM HOBbiX JlSHHbiX 0 cnHH8X H 'leTHOCTSIX HH3-

Kone>KaW HX yposaeA Pr-142 nposeJJeHa JJeTanb-
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HaQ o6pa60TKa peaynbTaTOB H3MepeHHH cnexTpOB 

raMMa-nyqeA paaHaUHOHHOrO 3aXBaTa pe30H8HC-
Hb1X HeHTpoHoB Ha 141Pr • OrrpeaeneH cn HH 

peaoaaaca 84,8 3B ( J = 2 + ) , yTO'iHeHbJ ·crrHH 

pe30HaHCa 231,7 3B ( j =3+ ) H CIIHH HH3Ko
ne>KaiUero ypOBHSI 703 K3B ( J= 3-) COCTa BHOrO 

srapa 142 Pr • 3To rroasonHno ocymecTBHTb 

CTaTHCTH'ieCKHH aaanH3 lUHpHH >KeCTKHX r aMMa

rrepexoaoB, rroxaaaswHA aHoManbaoe rroaeaeHHe 

raMMa-crrexTpa. nony'leHbt cneaytomue a aaqe

HHQ 'iHCna CTeiieHeA CB06oaw X2-pacrrpeaene

HHQ: 

aoa) 

aoa) 

- ang peaoHaacoa c J ~ 3+ (27 rrepexo
+1,28 

II = 3,6 -l,QB (eM, pHC, 55), 

- ang pe30HaHCOB C 
+0,74 

II = 1,25-0,
48 

o 

J = 2+ (14 rrepexo-

npH TeopeTH'ieCKH O>KHaaeMOM 3Ha'ieHHH 11=1 

(TeOpHSI nopTepa-ToMaca) BepOSITHOC Tb AnSI 

3H8'ieHHSI 11 = 3,6 B peayn&TaTe cny'laAHoA 

cpntoKTyaUHH WHpHH O'ieHb Mana - MeHbWe 0,02%. 

PHc. 55. 3KcnepHMeHrsn&Hoe pscnpeneneHHe nsp

IJHBn&HbiJC p8/1H81lHOHHbiJC IJJHpHH ( rHCTorpBMMB) 
nnH 27 nepexonos a peaoHBHCBJC 141 Pr co 

CnHHOM 3+ H pscnpeneneHHe llopreps-ToMBCB 

11flH v~ 1 
neHHe) H 

(reoperHvecKH oM•nseMoe pscnpene

v - 3,6. 

H ccJie.QOBaHHe 

KOH,QeHCHpOBaHHhiX Cpe.Q 

B.QepHhiMH MeTO,QaMH 

1. BemecTao a xpHTH'iecxoM coc

T o sr H H H. MayqeHo pacrrpeaeneHHe no BbtCoTe 

IInOTHOCTH 'iHCTOrO 3T8H8 B COCyQe H QBH>Ke

HHe MeHHCKa (rpaHHUa paaaena ~a3 >KHaKOCTb

rrap) B 3aBHCHMOCTH OT TeMrrepaTypbl IlpH npH6-

nH>KeHHH x xpHTH'iecxoA TO'ixe T 
0 

• YlaMe

peHHSI nnoTHOCTH npOBOQHnHCb nocpeQCTBOM 

rrponycxaHHSI yaxoro ny'IKa HeATpOHOB qepea 

HccneayeMbiA o6paaeu Ha paaaoA BbtCoTe cocy

aa ( pHc. 56). PeaynbTaTbi 3KCrrepHMeHTOB aaJOT 

CBeQeHHSI 0 xapaxTepe paano>KeHHSI apIa v 
(senH'IHHbl, o6paTHOH H30TepMH'ieCKOH- C>KHMae

MOCTH) B psra no nepeMeHHbiM T H V . 
Mcrronbaosaaue rroseaeHHQ MeHHCKa s6nuaH 

To (puc. 57) ansr rronyqeHHQ aaHHbJX o xo3<j)-

~HUHeHTax psraa apIa v rrpeano>KeHO BrrepBbte. 

CosMeCTHaSI o6pa6oTxa peaynbTaToa no pacnpe

aeneHHto IInOTHOCTH H ABH>KeHHIO MeHHCKa aana 

6onee TO'iHhle 3Ha'leHHSI K03~~HUHeHTOB. Orrpe

aeneHbi napaMeTpbl xpHTH'iecxoA TO'IKH ( p c = 
• 0,206:t;0,001 r/cM3 , T 

0 
• 32,20:t;O,Ol°C), 

napaMeTp KpHBOH COCyiUeCTBOBaHHSI ~aa (pHC. 
58) ( {3 • 0,35!;0,01 ) H HaAaeHO, 'ITO B HHTep-

T-T -~ 
sane TeMnepaTyp ~-0-< 10 3KCrrepHMeH-

o 

Tan&Hbie ABHHbie nyqme scero cornacytoTCSI c 

npeano>KeHHbiM asTopaMB pacwapeHHbiM paano

>KeHBeM - (*)T= .\t+Bvli+Clv+DJ+Ev
4

• 3To 

npeACTaBnSieT HHTepec, TaK xax C TeOpHeA naH
ABY He cornacytoTCSI , K8K H3BeCTH0 0 ABHHble 

no TennoeMKOCTH C ,. • 

2. M c c n e A o B a H H e c rr n a a o a • B pa-

6oTe, BbiiiOnHeHHOH COBMeCTHO C na6opaTOpHeA 

~H3HKH TBepaoro Tena UI-1<1>11 BearepcxoA axa

tteMHH Hayx, nposeaeHo accneaoaaHHe pacrrpe

aeneHHSI antoMHHHSI B cnnaae Fe AI x B HHTep

sane COCTaBOB X = 20-25 aT.%. Mcnonb30Ba

nacb M~cc6ay3poacxag ycTaHoaxa c HanyqaTeneM 



PHc. 56. PacnpeaeneHHe nnorHOCTH 3TBHB no 

BbiCOTe anH TeMneparyp, 6nH3KHX K KpHTH'leCKOH: 

• - 32,1350C, Ll - 32,1650C, • - 32,200°C, 

o - 32,2050C. CnnowHble nHHHH - reopeTH'lec

KHe KPHBbie, Bbi'lHCneHHble H3 npeansraeMoro 

B pa6ore pacwHpeHHoro. pa3no~eHHH B pRa Be
RH'lHHbl aP / a Y. 

H 

PHC. 57. 0BH~eHHe MeHHCKB 3T8H8 B6RH3H Kpll

TH'leCKOH TeMneparypbi: -!- - 3KCIIepHMeH
TBnbHBH 38BHCHMOCTb ( p 

1 
<S 0,205). 

--=---=-- - reopeTH'leCKHe KpHBbie llpK p -G,2048; 

0,2053 r/CM3, Bbl'lllCReHHble HB OCHOBBHHH pac
UlKpeHHOrO pa3no~eHK H anH a pI a y ( BeprK-

KBRbHbie RHHHK - KOpHOOp OUJH60K BCReOCTBHe 
OUJK60K K031/x1JHUKeHTOB p83RO~eHJIH). 

T l. 

, 

3D 

•• 

-
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PHc. 58. K pHBBH rfia3oBoro cocymecrsosaHHH 

anH 3TBHB. CnnowHaH KPHBBH nposeaeHa no 3K

cnepHMeHranbHbiM TO'lKBM. llirpHXBMH H UlTpHX

nyHKTHpOM IIOK838Hbl KpHBbie, CneayiOIJJHe H3 

p83RO~eHHll nanaay H pBCUIHpeHHOrO p83RO~e

HHH apI a y COOTBeTCTBeHHO. 

PHc. 59. BepoHTHOCTH pacnpeaeneHHH C1 
B p83HbiX noapewerxax cnnaBa Fe .4.1 x B 38-

\\ 
Vi!&. 

BHCHMOCTH OT KOHUeHTpBIIHH A/ B cnnase. 

Cr 

1.0 

0.5 
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H Fe • noKa38HO, 'ITO B cjlaaosoli JlHar paMMe 

FeAix npH KOMHaTHoA TeMnepaType JlByxcjJaa

HaH o6naCTb OTCyTCTByeT, nonyqeaa 3~BHCH

MOCTb aepOHTHOCTH HaXO*IleHHH aTOMOB AI 
a qeTbtpex B03MO*HbiX noJlpewerKax Fe a 

38BHCHMOCTH OT COCT8B8 cnnaaa (pu c, 59), 
OnpeJleneH MarHHTHbiH MOMeHT STOMa *eneaa, 

COCeJlCTBYIOWero C Tp9MH 8TOM8MH a n iOMHHHH 

( P. Fe"" 1,86;t0,15 p. 5 }, 

"q'H..P.) ~ 
f :~ 7$ 

. · .. 

HAepHble 

peBK~HH 

C 38pDeHHbiMH qacTH~aMH 

1. PeaKUHH 
12C( 8 He,p) 14 N • lleTanb

Hbie H3MepeHHH yrnoabtX pacnpeJleneHHA nporo-

HOB npoaeJleHbi a HHTepsane aHepraA ycKopeHHbiX 

"C('H• I P.) "N· "d: H.,PzYN· 
'!# 

I G t2' ' / 10 
. . . . . . . . 6 
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~ : . 
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3.5 22 2:1 ~ ~ 

PHc, 60. rllyHKIIHH B036yJKneHHH p
0 

,p 
1

,p
2 

KBHanon peaKIIHH 
12 C( 3 He,p)N nnH pa3-

HbTX yrnOB ( 3t/JtlieKTHBHOe Ce'leHHe U B OTHOCHTeflbHblX e/1HHHIIBX1 yrnbl OTC'IHTbl-

BBIOTCH B na6oparopHOJI CHC~Me). 



HOHOB 3 He 2,2-3,6 M9B. npoTOHbl Tpex rpynn, 

COOTBeTCTBYJOIUHX OCHOBHOMy H nepBbiM llBYM 

B030Yll<lleHHbiM COCTOSIHHSIM KOHe'IHOrO Slllp8 
14 N, 

perHCTpHpOBanHCb OllHOBpeMeHHO nOll nSITbJO yr

naMH C nOMOIUbJO nonynpOBOilHHKOBbiX KpeMHHil-

nHTHeBbiX lleTeKTopoB. DpHMepbi H3MepeHHhiX 

!jlyHKUHil B030Yll<lleHHSI OOK838Hbl H8 pHC. 60. 
npH OopaoOTKe ll8HHbiX nony'leHbl K094l4lHUHeHTbl 

paanoll<eHHSI no nonHHOM8M neli<8Hilp8 B 38BHCH-

MOCTH OT 9HeprHH 
3 Ht' • PeaynbTBTbl paoo-

Thl CBHileTenbCTBYJOT 0 npeo6nall8HHH MeX8HH3-

M8 o6pa30B8HHSI COCT8BHOrO Slllpa; HaonJOJlae-

71 

Mble W pOKHe pe30H8HCbl MO~~O OTOll<lleCTBHTb 

C ypOB SIMH KOMnayHil-SIIlp8 0 . 
1 

2. PeaKUHSI Li(d,n). npH H3Mepe-

HHH Cne KTPOB HeATPOHOB H3 9TOA peaKUHH HC-

nonb30B8 H HOBbiA MeTOil nOBbiWeHHSI 9q>qleKTHB

HOCTH TenecKona•~ecKoro cneKTpoMeTpa ohiCTpblX 

HellTpoao s. B TenecKone npHMeHSIJOTCSI llBa pa

llHaTopa : nonH9THneHOBblil H JleilTepHeBo-nonH-

9THneHO bill, H OllHOBpeMeHHO H3MepSIIOTCSI cneKT

pbl npOTOHOB H JleiiTpOHOB 0Til8'IH, 31'0 nOBbiCHnO 

94l4leKTH B HOCTb B llB8 pa3a npH npeli<HeM paape

WeHHH. 
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Jla6opaTOpHH 

BbiliHCJIHTeJibH oH: 

T9XHHKH 

H aBTOMaTH3a~HH 

" 

38M 

E3CM-6 

E3CM-4 nBTA 
E3CM-4 nH«<> 
E3CM-4 nss 

CDC -1604A 
•MHHCK-22• 

Pa6oTa 

3JieK TJ>OHHO-BbltDICJIHTeJibHbiX 

MaiDHH 

0one3HOe Cpe.ttHecyTo'IHOe 

speMSI noneaHoe speMSI 
(s 'lacax) (s 'l"cax! 
6351 21,1 

7067 20,6 
6515 20 
7230 21 

7323 21,3 
4088 17 

Co3~aHHe 

H3MepHTeJibHO-BblqHCJIHTeJibHOrO 

KOMOJieKCa 0Hm1 

H OOBbiWeHHe 3Cl»clJeKTHBHOCTH paOOTbl 

3JieKTpOHHO-BblqHCJIHTeJibHbiX MaiDHH 

B H3MepHTenbHo-Bbi'IHCnHrenbHOM Ko:-..mneKce 

OH.RH npose.QeHbi pa6oTbi no co3.tt8HHJO KaHanos 

CBS13H MelKllY Bbi'IHCnHTenbHbiMH M81l1HH8MH, Bbl

nonHeHbl HCcnenoaaHHSI no npo6neMaM nepena'IH 

naHHbiX. H a OCHOBHOA MalliHHe E3CM-6 aaaep

llleHo C03.Q8HHe KaHanOB CBSI3H C npyrHMH 38M, 

Bee aTo noaaonReT CBSI3aTb E3CM-6 c ynaneH

H~MH M81l1HH8MH E3CM-4 B na6opaTOpHii BbiCOKiiX 

3HeprHH H na6op8TOpHH HeATpOHHOH ~H3HKH. 

Paapa6oTaHa H caaHa B 3KcnnyaTaUHJO 

CHCTeMa nayxcropoHHeA CBSI3H CDC -1604A H 

.. MHHCK-22•, 'ITO noaaonHno pelliHTb npo6neMy 

aaona B MalliHHY CDC -1604A aKcnepHMeHranb

HbiX ll8HHbiX, np06HB8eMblX H8 nep«lJoneHTe, H 

nOBbiCiiTb 3~eKTHBHOCTb HCnonb30B8HHSI Bbl'lliCnii-

TenbHOH MOiliHOCTii CDC- 1604A. 

CylllecraeHHO yny'lllleHbi aKcnnyaTaUHOHHbie 

xapaKrepHCTHKH E3CM-6 6naronapS1 .ttononHH

renbHOMY BBelleHHJO B 3KCnnyaTBUHJO llleCTH8ll

U8TH H8KOIIHTeneH H8 MarHHTHOH neHTe. Co BTO

poro Kaaprana 1969 roaa E3CM-6 pa6oraer c 

nonHblM KOMnneKTOM BHelliHHX ycTpOHCTB naMSI-
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PHc. 61, BbiHOCHOH nyn&r onepsrops llflH IIHCTBH
llHOHHoro ynpssneHHH MBUIHHo.R B3CM-6. 

TH. Paapa6oTaH H aae.nen a axcnnyarauiuo BbJHOC

uolt nynbT oneparopa ua E3CM-6, ase.neHbl a 

aKcnnyarauH~ 6onee cosepweHHhle rene raAnhl 

Tuna T-64 H rpa~HKonocrpoHTenb 6apa6anuoro 

THna. 

npose.neHHble pa6oTbl no nonKmo'leHHIO coa

MeCTHMhlX HaKOllHTeneA Ha MBrHHTHOH neHTe 

(Tuna CDC ) K MawuuaM B3CM-6, . B3C M-4 H 

E3CM-3M cepnyxoscKoro uayqno-aKcne pnMeH

Tanbuoro ornena (CH30) o6ecne'IHBa~T o6MeH 

HH~OpM8UHelt, aanHC8HHOA H8 MarRHTHOH neHTe, 

Me)f(.llY Bbi'IHCnHTenbHblMH M8WHHaMH 06be!II!HeH

HOrO HHCTHTyTa, a TaK)f(e Me)f(!IY MaWHHaMH !lpy

rux HHCTHTyTOB H MaWHH8MH OH.RJ-1, 3To OTKpbl-

saeT B03MO)f(HOCTb o6pa6aThiBaTb aKcnepuMeH

ranbHY~ HH~OpM8UH~, nony'leHHY~ B ny6ne H 

CepnyXOBe, a TaKJKe B HHCTHTyTaX CTp8H - yqacT

HHU OH.RH. 

npo6neMa cneuu~H'IecKoro ucnonhaoaaHHSI 

38M B pe)f(HMe Ha nHHHH C aneKTpOHHOll perHCT

pHpy~meA annaparypolt norpe6osana .nononnH

TenbHoro OCHaUieHHSI H pa3BHTHSI Bbl'IHCnHTenhHblX 

M8WHH B H3MepHTenbHblX UeHTpaX na6opaTOpHll 

HHCTHTyTa • OcnoBHbie pa6oThi nposonunHCb Ha 

E3CM-4 nH¢1 H E3CM-3M CH30. 

CosMeCTHO c nH<Sl 6bin paapa6oTaH npoeKT 

"Pa3BHTHe cpe.llCTB Bbl'IHCnHTenbHOA TeXHHKH 

B H3MepHTenbHQ-Bbl'IHCnHTenbHOM UeHTpe nHCZI', 

B KOTOpOM Y'ITeHhl OCo6eHHOCTH cneKTpOMeTpH

'IeCKHX pa6oT, npoBO.llHMblX B nH¢1. B HaCTOSI

mee apeMSI aror npoeKT peanHayeTCSI, 

CosMecruo c cepnyxosCKHM nay'IHO-aK

cnepHMenranbHhiM or.nenoM coanau npoeKT ' Paa

BHTHe H3MepHTenbHO-Bbi'IHCnHTenbHOrO UeHTpa 

CH30 ua 6aae E3CM-3M". B uacroSiwee ape

MSI OCHOBHhle MeponpHSITHSI, KOTOpbie npOBO.llH

na naT A no 3TOMY npoeKTY. y)f(e aasepweHbl. 

8hi'IHCnHTenbH8SI MaWHHa, YCT8HOBneHHaSI H8 

76 faa ycKOPHTene H<llB3, ocuameua asronoM

HhiM KauanoM CBSI3H ua 'leTbipe uanpasneHHSI, 

KOTOpbiH 3Ha'IHTenbHO paCWHpSieT B03MO)f(H0CTH 

MaWHHhi npu pa6ore c aneKTpouuolt annapary

poA aKcnepuMeHTanbHhiX ycrauosoK. l.fepea aa

TOHOMHbiA KaHan llOllKn~'leHbi K MBWHHe 

B3CM- 3M 3KCnepuMeHTanbHble ycTaHOBKH na-
6opaTOpHH BblCOKHX 3HeprHA H na6opaTOpHH 

MepHbiX npo6neM na cepnyxoscKoM ycKopurene. 

KpoMe roro, qepea aBTOHOMHbiA Kanan noncoe-

llHHeHbl K M8WHHe CT8Hll8pTHblA 

ua MarnuruoA neure (runa CDC 
H8KOllHTenb 

), a TaK)f(e 

ocuunnorpa~ co cseTOBbiM xapaHllawoM. 

Ha'laThi pa6oTbi no pa3BHTH~ MeTOllHKH 

ucnonbaosaHHSI cpellCTB o6weHHSI qenoseKa c 

Bbi'IHcnurenbHhiMH MaWHHaMH. Paapa6oraHhi H 

no.nKn~'leHhi ycrpoAcraa BHayanbHoro BhiBona HH

~opMauuu H3 MaWHH c ynpasneuueM or caero

aoro Kapannawa Ha B3CM-4 nBTA, B3CM-3M 

CH30 H Ha E3CM-4 nH¢1 ( COBMeCTHO c 

nH <Jl). n epBbie peaynb TaTbl 3TH X HCCne.nosaHHli 
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PHc. 62. Ycrpoilcrso BH3yanbHoro rrpeacrasneHHH .HHt/JopMaUHH Ha 3BM CDC -1804A. 

aaWT OCHOB8HHe OTMeTHTb nepcneKTHBHOCTb 

aroro MeroaH'IecKoro HanpaeneHHR He ronbK O 

anR aaaa'l COOCTBeHHO Bbi'IHCnHTenbHOA TeXHH

KH, HO T8K>Ke If anR 3BaB'I 00p800TKH <jJHnbMO
BOA HH<jlopMBUHH. 

MareMaTH'IecKoe 

o6ecnelleHHe 

3BM 
C03aaaa H caaaa B npo&asoacrseHHy~ 

3KCIInyaT8UHW <jJK3HK8M K M8TeM8THK8M naoo

paTOpHA HHCTHTyTa CHCTeM8 M8TeM8TH'IeCKOrO 

o6ecne'leHHR B3CM-6 c TpaacnRTopoM c R3biKa 

410PTPAH. 

3T8 CKCTeMa COCTOHT H3 MOHHTOpa, opra

HK3ywwero esoa, rpaacnSillHW If C'leT nporpaMM, 

aarpy3'1KKa, rpacngropa c aeroKoaa 1:1, rpaHcng

Topa c H3biKa anropHTMH'IeCKoro UEPH-ci>OP

TP AH, nporpaMMbi ssoaa-BbiBoaa, 6K6naoreKH 

cranaapTHbiX nporpaMM H nporpaMM o6wero 

H83H8'1eHHSio 3arpy3'1HK COCTasnsreT pa60'Iy~ 

nporpaMMY H3 eeeaeHHbiX noanporpaMM If craH

aapTHbiX noanporpaMM 6a6naoreKH. 

CrpyKTypa MaTeMaTH'IeCKoro o6ecne'leHKR 

B3CM-6, ee cocTBB H opraaaaauKR paoOTbi or

Be'lawr c oepeMeHHbiM rpe6oeaHBHM, npea'bHB-

IISieMbiM M8TeM8TH'IeCKOMy Ooecne'leHHW oonb-

wax Bbl'l cnarenbHbiX cacreM. Sseaeaae s aK

cnnyaraua~ CHCTeMbl MaTeMaTH'IeCKoro o«Sec

ne'leHHSI E3CM-6 c rpancnSITopoM c Sl3bJK8 

ci>OPTP A H H o6wHpHoA 6a6naoreKoA craaaapr

HblX npor paMM pe3KO yseiiH'IHIIO Bbi'IHCIIHTenb

HyW MOWHOCTb 011~11 H OTKpbiiiO B03MO>KHOCTb 

wapoKor HCnon&aoeaHHH Sl3bJKa 410PTP AH KaK 

B CHCTeMaX OOpaoOTKH 3KCIIepHMeHT81IbHblX aaH

HblX, T8K H B p83Horo poaa HBY'IHD-TeXHH'IeCKHX 

pac'leTax. 

11aa aHa aoKyMeHT8UHSI 110 3TOA CHCTeMe. 

06waA o6'beM aoKyMeHTaUHK non&aosarensr coc-
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rasnsrer 6onee 600 crpaHHU. DH6nHoTeKa craH

.aapTHhiX nporpaMM H8C'IHTbiB8eT 6onee 2 0 0 H8-

HMeHOB8HHA. 

MareMaTH'leCKoe o6ecne'leHHe E3C .M-6, 

C03.118HHOe B nBT A, HCnOIJb3yeTCSI He T OnbKO 

s OH.HH, HO H .ansr ocHaweHHH cepHAHbiX B 3 CM-6, 

BhmycKaeMbiX npoMbiWneHHOCTbiO CCCP. 

8enHCb pa60Thi no pa3BKTHIO MareMaTH'lec

Koro o6ecne'leHHSI E3CM-4. CoaJlaH s a pHaHT 

acceM6nepa-rpaHcnsrropa c asroKo.aa 1:1, npoK3-

so.asrwero Bhi.Ila'ly peayn&rara rpaHcnHUHK a BH.ae 

craH.aaprHoro MaCCHBa, BKniO'laeMoro s 6 H6nHo

TeKy nporpaMM; CKOHCTpyHpOB8H 3arpy 3'1HK, 

o6ecne'IHBaiOwuA KOMnneKTaUHIO pa6o<1eA npor

paMMbl H3 CT8Hll8pTHhlX MaCCHBOB. 

MeTOAHKa npoBeAeHHB 

cpH3HqecKHX !lKCnepHMeHTOB 

Ha JIHHHH C 38M 

npono n*anOCb p83BHTHe MeTO,IlHKH 3 KCne

pHMeHTOB C HCnOnb30B8HHeM 38M B pe a llbHOl\1 

speMeHH. 3To noTpe6osano paapa6oTK H cos

MeCTHO C COOTBeTCTBYIOWHMH ~H3HqeCKH~ H rpyn-

118MH MaTeM8TH'leCKOrO o6ecne'leHHH ,lll! H KOH

KpeTHblX 3KCnepHMeHTOB. 

PaasHsanocb H ycosepweHcTsosanoc b Ma

TeMaTH'leCKoe o6ecne'leHHe CHCTeMW, COCTOH

we$1 H3 6eC~HllbMOBblX HCKpOBblX K8Mep H8 liH

HHH C o3CM-4. 3Ta CHCTeMa HCI10nb3 yeTCH 

Ha CHHXp0~830TpOHe B 3KCnepHMeHTSX n o H3-

MepeHHIO seweCTBeHHOA aMnnHTY.Ilbl llHOH-npo

TOHHOrO pacceHHHH. C.aaHa B 3KCI1liYBT8U HIO CUC

TeMa nporpaMM JlnH pa6oTbi BbiHOCHor o nynb

Ta, ycTaHosneHHoro s6nH3H 3KCnepHMeHTallb

HoA YCT8HOBKH. 

Paapa6aTwsanocb MaTeMaTHqecKoe o6ec

ne'leHHe 3KcnepHMeHTa no H3y'leHHIO. K 0 -pac

nallOB H8 cepnyXOBCKOM yCKOpHTelle. 3 a KOH'le

H8 oTnallKa ynpasnHIOWeA nporpaMMbi, o 6ecne

'IHBaiOweA llpHeM, KOHTpOnb H H8KOnneHHe HH

¢opM8UHH C 3KCnepHMeHT8llbHOA yCT8HOB KH. 

Ha ocHosaHHH onwTa, HaKonneHHo ro npH 

C03.118HHH M8TeMaTH'leCKOrO o6ecneqeHHH 3KCne-

pHMeHros w Ha liHHHHw , 6hma paasHTa opwecrpy K

rypHaH cxeMa ynpasnsriOweA nporpaMMht H npor

paMMbi-JlHCneT'lepa, Jl810lll8H B03MO*HOCTb He 

TOnbKO onTHManbHbiM cnoco6oM opraHH30B8Tb 

T8KHe 3KCnepHMeHTbl 1 HO H npe,llOCT8BliHTb '18CTb 

He HCnonb30B8HHOro B .118HHOM OnbiTe M8WHHHOrO 

BpeMeHH .anH .apyrHX 38.118'1. 

Paapa6oraHa H c.aaHa s 3KcnnyaraUHIO cHc

TeMa MaTeMSTH'leCKOrO o6ecne'leHHSI n0¢>H-2, 

npe.aHa3Ha'leHHaH .anH npHeMa H o6pa6orKH cneKr

poMeTpH'leCKoA HHcpopMaUHH Ha E3CM-4 s H3-

MepHrenbHOM UeHTpe nH¢>. 0Ha n03BOliHeT npo

BO.IlHTb O,llHOBpeMeHHO pH.Il ~H3H'leCKHX HCClle.ao

B8HHA, opraHH30BbiB8H .llliH HHX npHeM H H8KOI1-

neHHe ,ll8HHWX H8 M8rHHTHWX lleHTaX, KOHTpOllb 

annapaTyphi s npouecce H3MepeHHH, a TaK*e 

npOBO,IlHTb npeJlB8pHTellbHyiO o6pa60TKY HaKan

liHBaeMoA HH~OpM8UHH. 

Corpy.aHHKH naTA y'laCTBOBanH B C03.118HHK 

B na6opaTOpHH SIJlepHbiX npo6neM YCT8HOBKH C 

HCKpOBbiMH K8Mep8MH H8 nHHHH C 38M 'MHHCK-22' 

.ansr H3MepeHHSI 3HepreTH'leCKHX cneKTpOB '18C

THU BhiCOKHX aneprHA. B pallHOXHMH'leCKoA na-
6opaTopHH n..fln BBe,lleH B 3KCnnyaT8UHIO .llBYX

MepHbiA aHanH38Top raMMa-raMMa cosna.aeHHil 

C nonynpOBOJlHHKOBblMH JleTeKTOpBMH H8 6a3e 

38M wMHHCK-2", .aaiOWHA B03MO)I<HOCTb or6opa 

s npouecce 3KCnepHMeHTa noneaHoA HH~opMa

UHH MeTO.IlOM UH~pOBb!X OKOH. npHMeHeHHe 38M 

H8 CT8.11HH 8H8nH38 peaynbT8TOB COKpawaeT HB 

nopHJlOK speMH npeJlB8pHTenbHOA o6pa60TKH 

cneKTpos no cpasHeHHIO c speMeHeM npH o6pa-

6orKe spy'IHyiO. 3~KTHBHO HCnOnb3yeTCH Me

TO.IlHKa CBeTOBOrO Kap8H.11BW8. CKOHCTpyl!pOBBHO 

COBMeCTHO C na6opaTOpHeA SIJlepHblX npo6neM 

ycTpOACTBO CBH3H MHOrOK8H8llbHb!X H3MepHTellb

HblX CHCTeM C 38M "MHHCK-2'. 

Co3AaHHe 

CHCTeM nporpaMM o6paOOTKH 

KaMepHYX CHHMKOB 

Paapa6oraHhi llBe CHCTeMht uporpaMM o6-

pa60TKH K8MepHblX CHHMKOB. nepBaSI H3 HHX 

COCTOHT H3 Ha6opa nporpaMM, npe.llH83H8'leHHblX 



AnSI o6pa60TKH CHHMKOB >KHAKOBOilOPOilHbiX 

KSMep: OAHOI)4eTpOBOII, 8 BIIOCneACTBHH, nocne 
MOAHcPHKaUHH, H llBYXMeTpoeoA. B groT Ha6op 

BXOAHT: 

1) npol'p8MMbl BBOA8 peaynbT8TOB H3Me

peHHII B M8WHHY "MHHCx-22" H nepell8'1H HX 

Ha CDC-1604 A, 

2) npol'p8MMbl nPHHT DO.Ill'OTOBKH ll8H

HbiX anH o6pa6oTKH ax no npol'paMMaM TP3W, 

fPAH.n, AYTOfPAfiH.n, cnAtfC, CAMKC, 

3) KOnbUO Depe'IHCneHHbiX npOl'paMM 

TP3W .. CAMKC. 

BropaH cacTeMa npol'paMM npeaHaaHa'leHa 

AnH o6pa60TKH CHHMXOB C llBYXMeTpOBOII npona

HOBOII K8Mepbl. 8 gry CHCTeMy BXOllHT: 

1 ) npol'paMMa ·l'eoMeTpH'IecxoA o6pa6oTxH 

co6biTHA Ha B3CM-4, 

2) npol'p8MM8 HlleHTHcPHK8llHH C0!5biTHII H8 

B3CM-4, 

3) npol'paMMbl cnAffC H CAMKC AnSI o6pa

!50TXH A8HHbiX Ha CDC -1604A. 

B cpK3HqeCKHX 

HCCJieAOBBHHSlX 

1. H3y'leHHe B3aHMOAellcreall nao

HOB C npOTOH8MH npH 5 fge/c. npo

llOn>Kan&Cb pa!50Tbl (COBMeCTHO C n83 H cPH-

3H"'eCKHMH HHCTHTyTaMB r.nP, MHP, CPP, 
t{CCP) no HCCneaOB8HHJO Heynpyl'HX B38HMo

,aeiiCTBHII OTpHll8T&nbHhiX DHOHOB C npOTOH8MH 

DpH HMnynbCe 5 fgs/c. npoCMOTpeHO llB8>K.Ilbl 

87 TbiCSI'I cPOTOl'p8cPHII, OT0!5p8HO 32 200 .llBYX-, 

"'eTblpex- H wecTHny'leBbJX co!5bJTHA a co6biTHII 

co crpaHHbJMH 'lacrauaMH. HaMepeao 12 200 co

!5b1Tall. B 1968-69 l'o.aax o!5c'IHTaHo Ha CDC-l604A 

OltOnO 12 TbiCSI'I C0!5bJTHA. npoBO.IlHTCH pa6oTa 

no paaaeneHHJO l'HnoTea. HaeHTHcPHUHposaHo 

1800 'I&TbJpexny'leBbJX H 500 wecrany'leBbJX co-

6biTHII. 
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2. Hay'leHHe nonHpaaauaoHHhJX 

gcpcpex r os s Heynpyl'HX pp -coyaape

H H Sl X p H 660 M a B. 3asepweHbl H3Mepe

HHH nonHpaaauaa no.a yl'naMH 8,3o a 18,0° n.c. 
8hinOnHe Hbl pac'leThl nonHpH38llBH HyKnOHOB B 

peaxuBHX NN .... rr NN npa 660 Mgs s Moaena 

OllHOnHOHHOl'O 0!5M&Ha. 

PaooTbl 

no MareMaTHqeCKoA 

cpH3HKe 

CoeMeCTHO c nT<I> coa.aaH KOMnnexc npor

paMM lln SI p8C'IeTa CBOICTB STOMHblX Sl.llep. 3TOT 

xoMnnex c sxnJO'Iaer e ce6SI npol'paMMbJ Bbi'IHC

neHHSI C06CTBeHHblX 3H8'1eHHA H BOnHOBbiX 4JyHX

llHII CcPePH'IeCKHX H .ae¢lopMHpOB8HHbiX Sl.ll8Pt MST

pH"'HbiX gneMeHTOB MynbTHnOnb-MynhTHIIOnbHOl'O 

B38HMO.IleftCTBHH H xonneKTHBHhlX COCTOHHHA 

Rllep. a"'aTa axcnnyaTaUBH acex npol'paMM 

xoMnnexc a. Cocrae el'o npe.anonal'aeTCSI B .aanh

aeAweM paCWHpSITb. 

C oa.aaHbJ npol'pSMMhJ anH Bbi'IHCneHHSI He

xorophlX XHHeMSTH'IeCKHX XapaxTepHCTHX '18C

THU H p &30H8HCOB B peaKUBHX, CO.Il&p>K8WHX 

COCTOSIHHH OT llBYX llO nSITH "18CTHU. CosMeCT

HO C n a !5opaTOpHeA Sl.ll8PHblX npo!5neM BbinOnHe

Ha pa!50T8 no npHM8H8HHJO MeTOll8 M81tCHMYM8 

npas.aono.ao6HH .anSI oueaxH ltHHeMaTH"'eCXHX na

paMeTpo e cne.aos 'lacrau. 

p 3pa!50T8H MeTO.Il SltOHOMH"'HOl'O paC'IeTa 

!5blcTpol'o BhJeo.aa ny'IKa aa ycxopaTeneA. H.aeSI 

M8TOll8 COCTOHT B TOM, "'TO H8pSI.Ily C ypaBHe

HHeM .llBH>K8HHH "18CTHUbl B YCitOpHTene 38.1l88T

CSI HetltOnbltO ee nono>KeHBA, X8p81tT8pH3YJOWHX 

Tpaexrop HIO BbJBO.IlHMOA "18CTHUhJ. HwyTCSI napa

MeTpbl OTJtnOHHIOIIlHX M8l'HHTOB 0 38CT8BnHJOWHX 

"'SCTHllY npoXOllHTb 11epea aa.aaHHble TO"'KH. B 
peaynbTaTe nony"'a&TCH xpaesag aaaa"'a anSI 

H&nHH8 HOl'O 0!5bJKHOB8HHOl'O .11HcP¢lepeHUH8nbHo

l'O ypaBH8HHSI, XOTOp8S1 pewaeTCSI MeTO.IlOM BBe

ll8HHH a ononHHT&nbHoro napaMerpa. BbinH BbJ

"'HCneHhJ napaMeTphl OTKnOHHJOWHX M8l'HHTOB 

cepnyxo scxoro ycxopaTenH, o!5ecne'IHBaJOWHe 
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6&ICTp&IA BbiBOJl ny'IKa K3 ycKopKTensr. M eTOJl 

oKaaancsr o'leHb a~eKTKBHbiM no cpaaaeHK~ 

c paaee npKMeasreM&IMK: aecb pac'leT aaasrn 

20 MKHyT aa 3BM B3CM-4, TorJla KllK p·aHee 

KCCneJlOBllHKSI npOBOJlKnHCb MeCSillllMK. 

nBT A COBMeCTHO C OTJlenoM HOBbiX Mero

JlOB ycKopeHKSI OHSIH a&monHeH UKKn pa6oT no 

TeopHH cna6oTyp6yneHTHoA nna3M&I, npeLlcraansno

wKX KHTepeC K8K JlnSI KHTepnpeTaUHK 9KCnepH

M9HT8nbHbiX JlllHHbiX na6opaTOpHbiX HCCneJlOB8-

HHA, T8K H JlnSI 8CTP04IH3HKH. C~Jlll B nepay~ 

oqepeJlb cneJlyeT OTHeCTH pa6ory no 'IHcnea

HOMy KCCneJlOBllHH~ CT8UHOH8pHOrO c n eKTpa 

cna6oTyp6yneHTHoA nnaaMhl (accneJlOBSHHe no

Jl06Horo poJla a&monasreTcsr anepa&Ie). E e pe

aynbTaT&I nOMOra~T nponHTb CBeT H8 npo6neMY 

YCKOpeHHSI KOCMK'19CKHX ny'leA, KpOMe TOI"O, 

H8 HX OCHOBe B03MO~HO H3y'leHHe aneKTp OMar

HHTHbiX CBOACTB cna6oTyp6yneHTHOA n n a3Mbl 

K ee KOppenHUHOHHhiX $yHKUHA. 00K838HO, 'ITO 

3TH $yHKUHH B $yp&e-npeL1CT8BneHHH HMe~T BHLl 

nopeaueaoA KpHaoA. PeaynbTaT, rro-BHLlHMOMy, 

LlOBOnbHO o6wHA H cnpaaeAnHB LlnSI ApyrHX CTo

X8CTH'IeCKHX CHCTeM. 8 CBSI3H C pa3pa60TKaMH 0 

npoBOJlHMbiMH a OHMY, paccMOTpeHbi TaK~e 

38Jl8'1H 06 yCKOpeHHH 'laCTHU B CTOXaCTH'IeCKHX 

nonsrx, o anHsrHHH nocneAHHX Ha ApeA$oBbie He

ycroA'IHBOCTH nna3Mbl H 0 B38HMOLleACTBIIH na
aepHOrO ny'IK8 C nna3MOA. 

8bmonHeHo uccneLlOBBHHe paaaocraoA cxeMhi 

peweHHSI HenHHeAHbiX HHTerpanbHbiX ypaa HeHHA, 

nony'la~weAcsr H3 aenpepbiBHoro aHanor.a MeroLla 

Hb~Toaa • .noKaaaaa CXOJlKMOCTb pew eHKSI 

p83HOCTHOrO ypaBHeHHSI K peweHH~ HHTer panb

Horo ypaaHeHHSI. Benacb pa6oTbi no uccneLloBa

HH~ YCTOil'IHBOCTH p83HOCTHbiX CXeM. 

Cny)l(6a 

M8TeM8TH'IeCKOI HHci»OpM~HH 

H .QOKyMeHT~HH 

Cny~6a MaTeMaTH'IeCKOA KH$opM8 UHII a 

Te'leHHe acero roAa o6ecne'IHBana corpyAHHKOB 

OHHH LlOKyMeHrauueA no 3KcnnyarauHH gneKrpoa-

Ho-Bbi'IHcnuren&HbiX MaWHH OHHH H onucaHHSIMH 

HX MSTeMaTH'IeCKOrO o6ecne'leHHSI. 

CoaAaHa 6u6nnoTeKa MaTepuanoa AnSI ct>u-

3HKOB H MaTeMaTHKOB, nonb3Y~WHXCSI Bbl'IHCnH

TenbHbiMH M8WHH8MH nBTA, KOTOpaSI BKn~qaeT 

a ce6sr onHcaaue $0PTP AHa, onucaHHSI nporpaMM 

MareMaTH'IecKoro o6ecne'leHHSI 38M, nporpaMM 

o6pa60TKH TpeKOBblX 38Jla'l, pyKOBOLlCTBa no HC

JIOnb30B8HK~ BH9WHHX ycTpoACTB 38M H Jlp. 

Bencsr o6MeH HH<jlopMllUHOHHbiMH Marepua

naMH c aay'IHbiMH yqpelKlleHHSIMH crpaH - y'lacr

HHU OHHH. PyKOBOACTBO no cSIOPTPAHy, 6n6-

naoreKH CTllHAapTHbiX nporpaMM B3CM-6, 

B3CM-4 H 'MnHCK- 22', nporpaMMbi o6pa6oTKH 

rpeKOBhiX 38A8'1 6hmH ornpaaneHbi a HPB, fliP, 

BHP, MHP, nHP. nony'leHbl HH<jlopMBUHOHHble 

MaTepHan&I H3 MfY, Bhi'IHCnHTenbHoro uearpa 

AH CCCP, HacTHTyTa aroMaoA aaeprHH KM. 

11.8. Kyp11aroaa, Hacraryra npHKnaLlHOA MaTeMa

THKH AH CCCP. OrnpaaneHhi MarepHanhi no Mare-

MaTeMat'H'IeCKOMY o6ecne'leHH~ 38M B 8hi'IHCnH-

TenbHbiA ueaTp MfY, H «SS83 ( Cepnyxoa), MH$H, 

AH YCCP, 11HCTHTYT KH6epaeTHKH YCCP H a 
JlpyrHe y'lpe~AeHHSI. 

06pa6oTKa 

ci»HJibMOBOI 

HHci»OpM~HH 

Ha npOCMOTPOBOA annapaType n8TA llBalK

Jlbl npOCMOTpeHO 87 TbiCSI'I <jloTOrpa<jJHA C OAHo

MeTpOBOA ~HAKOBOllOPOllHOA ny3hipbKOBoA KaMe

phi, C nOMOWb~ H3MepHTenbHOA annaparyphl 

nBT A H3MepeHO Hll <jloTorpa$HSIX c ny3blpbKo

BbiX K8Mep na6opa TOPHK S(JlepHbiX npo6neM H 

na6opaTOpHH Bb!COKHX SHeprHA 259,4 Tb!CSI'I 

cneJlOB '18CTHU, Hll $oTorpaciiHSIX C HCKpOBbiX 

K8Mep na6opaTOPHH SIJlepHbiX npo6neM H na6o
paTOpHH BbiCOKHX SHeprHA - 64,6 TbiCSI'I cneAOB 

'18CTHU. 
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PHC, 63, 3an npOCMOTpOBblX CTOflOB II8HTp8 no o6pa60TK8 KBMepHblX CHHMKOB, 
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Jla6opaTOpHH 
TeopeTHlleCKOH 
<PH3HKH 

,, 

CsoAcTBa CHMMeTpHH 

3JieMeHT8pHb1X '18CT~ 

Ha OCHOBe o61JlRX CBOACTB KB8pXOBOA Mo

AenH 8ApOHOB nonyqeHN COOTHOW9HRH Me*AY 

CDHHOBOA H H30CDHHOBOA 38BHCHMOCTb~ ce~eHHA 

~OTOB036y*neHHH HyKnOHH~X pe30H8HCOB H yCT8-

HOBn9H8 CBH3b M9*AY p8llH81lHOHHbiMH WHpH

HSMH Me30HHbiX peaouaucos c paanu~uoA G -
~eTHOCTb~. 

HccnenosaHbi uenaueAHbie peanuaauaa KH

pan&uoA rpynnbl SU(3)xSU(3). HaAneuo 

npocroe HenuueAuoe npencrasneuae rpynnbi yHH
TapuoA CHMM9TpRH, H paCCMOTpeHO CDOHTSHHOe 

uapyweuae rpynnbi xax cnencrsae sroA peana

aauaa. 

nocTpoeHO HHTerpan&Hoe npeo6pa30B8HHe 

H cacTeMa ~yuxuaA ua ranep6onoane, peanaay~ 

IIlaH npouason&Hoe npencrasneuae nnH ~eTbipex

xsocrxa. 

PaccMoTpeH&I HHBapuaHTHbie ypasueHHH 

MH noneA, npeo6paayiOIJlHXCH no uenaueAHbiM 

Dp9ACT8Bn9HHHMH rpynn na, H 38KOHbl COXpa

HeHHH B S"TOM cnyqae. 

noK838H8 SKBHBaneHTHOCTb OllHOrO H3 BH

llOB napaxsaHTOBSHHH (anre6pbl fpaua-Bonxosa) 

06blqHOMy cllepMH- HnH 603e-KB8HTOB8HH~ DpH 

uanH~HH y OOblqHbiX noneA suyrpeuueA creneHH 

CB060llbl TKOS H30CDHH8, 

npeAn0*9H8 MOAenb, ODHCbiB8~1Jl8H pacnan 

.nsyx cosMecruo poAHBWHXCH peaouaucos. Ha 
- 0 0 ee OCHOBe 06pa68TbiB89TCH peaXUHII pp ->p W • 

CTPYKTYP8 

TeOpHH DOJUI 

Hay~anacb B03MO*HOCTb nocrpoeHHH ueno

~an&uoA TeOpRH B03MYIIl9HHA, YllOBneTBOpH~WeA 

ycnOBHHM MaXpODpHqHHHOCTH H yHHT8pHOCTHo 

B aana~ax co craTH~ecxHM uyxnouoM ua 

OCHOB9 ~HKUHOH8nbHNX M9TOllOB DOCTp09HO pe
W9HH9 B sane pHAa no iiI If , orna~a~weecH 
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OT peWeHHH no MeTOQY CHnbHOA CBH3H (p HQ no 

I/ g ). 

npeQnO*eH MeTOA DOCTpOeHHH S -MS TpH-

Ubi a Teopaa cJtsngpnoro nonH c cywecTae HHO 

nenoJtanbHbiM aaaaMoQeAcTBHeM. HenoJtanb HbiA 

cjlopMci»SJtTOp CTpOHTCH TSJt, 'ITO nony'leHHllH S -
MSTpHUS JtOHe'IHS H yHHTSpHS B ltS*QOM n o pHQ

Jte TeopHH B03MyUleHaA. Ecna narpaHlKHSH 

83SHMOQeACTBHH CTpeMHTCH It aymo DpH ¢(x ) ->oo, 

TO aecb pHn TeopHH B03MyUleHHA a6con~THO 

CXOQHTCH 8 npeQnono*eHHH JtOHe'IHOCTH 'leTbipex

MepHOro eaJtnHQOBS o6beMs. 

Pa3pa60T8H MeTOQ nocTpoeHHK ci»Y H KUHA 

fpHHS B HenepeHOpMHpyeMbiX TeOpHHX QnK cny

'18H 'ISCTHU C HeHyneaoA MSCCOA noJtOH. 

PaccMoTpeHa B03MO*HOCTb cl»oPMYnHp OBJtH 

JtBSHTOBOA TeOpHH nonH, B JtOTOpoA DCeBQOeBKnH

QOBO npocTp8HCTBO OTHOCHTenbHblX HMnyn bCOB 

38MeHeHO npOCTpSHCTBOM nOCTOHHHOA KpHBH3Hbl. 

YJta3aH&I a4»cc»eKTbi, KOTOP&Ie Morna 6&1 noQ TBep

QHTb STY TeOpH~. 

npa HCCneQOBSHHH 8CHMDTOTH'leCKOro DOBe

QeHHH B TeOpHH nonK DpOCyMMHpOBSHbl MnSQWHe 

oco6eHHOCTH acex QHsrpsMM, a peaynbTaTe 'le

ro HSPHnY C HenoABH*HOA TO'IItOA BeTane HHK, 

CBK3SHHOA C 38TpSBO'IHblM 3SpHQOM, 6binH n ony

'leHbl TSK*e QBH*YUlHeCH non~cs PeQ*e• caH-

3SHHbie C nepeHOpMHpOBSHHbiM 38pMOM. 

B paMKax aJtcHOMSTH'IecJtoA TeopHH nonH 

onpeQenen xapaKTep CHH*eHHH aepxHeA r p anH

Ubl QHcMiepeHUHSnbHbiX ce'leHHA HeynpyrHX npo

UeCCOB B 38BHCHMOCTH OT poeTS anepr HH 

< u "' In 4 s 1 tts> . 
nocTpoeHO OT06pS*eHBe 'leTblpeXXBOCTKH 

Hs ranep6onoaQ, o6naQs~wee xopowHMH s Hsna

TH'IeCKHMH CBOACTBSMH npH KpOCc-npeo6pS3 0BS

HHHX. MeToQaMH Teopaa roMonoraa accn eQo

BSHbi OC06eHHOCTH nHTHXBOCTKH. 

nony'leHO npeACTSBneHHe fnay6epa AnK 

SMnnHTyQbl pacceHHHH, HBnH~IIleACK pewe HHeM 

penHTHBHCTCKOrO ypaBSeHHH nap81t8 C n p OH3-

BOnbHblM rnaQJtHM noTeHUHSnOM. 

HccneQoasHa B03MO*HOCTb cywecTao asHHH 

npeACTSBneHBK fnay6epa QnK 8MDnHTYQbl pac

CeKHHK B JtBSBTOBOA TeOpBH nonK. C nOMOIUb~ 

MeTOQ8 cl»yHKUHOHSnbHOrO HHTerpHpOBSHHH noKS-

3SHO, 'ITO DpH CyMMHpOBSHHH onpeQeneHHOrO ttnsc

ca aaarpaMM necTHH'IHoro THna TaKoe npeQ

cTsanenae HMeeT MeCTO. noK838HO, 'ITO npH 

cyMMHpOBSHHII QHSrpSMM neCTHH'IHOrO THDS, KOr

Q8 CyMMHpOBSHHe HAeT noQ 3H8KOM CDeKTpSnb

HOrO HHTerpana, anH aMnnHTYQbl pacceKHHH 

MO*HO nony'IHTb npeQcTaaneHHe Tans BeHeuHs-

HO. 

PacCMOTpeH&I caoAcTas yHHTSpHOCTH S -
MSTpHUbl B KBS3HDOTeHUHSnbHOM DOQXOQe, S TSK

*e nOK838Hbl HeKOTOpble B03MO*HOCTH HSDHCS

HHH KBS3HnOTeHUH8nbHblX ypSBHeHHA QnH CDHHo

BblX 'ISCTHU C HepaBHblMH MSCCSMH. 

nocTpoeHS KB8HTOB8H TeOpHH CKSnHpHOrO 

nonH a npocTpascTae ae CHTTepa. no~taaaso, 

'ITO TOnbKO KOHcjlopMHo-HHBSpHSHTHOe ypSBHeHHe 

npHBOQHT K nepeCTSHOBO'IHOA ci»YHKUHH 6e3MSC

COBOrO nonH, CocpeAOTO'IeHHOA H8 CBeTOBOM 

JtOHyCe. 

3sJtOHbl coxpaseHHH aneJtTPH'leCJtoro, os

PHOHHoro H nenTOHHOrO 38pMOB HCCneQOBSnHCb 

B CBH3H C rHDOTe3oA 0 B03MO*HOA 3SMKHyTOC

TH BceneHHoA. 

Me TO .lUi 

HCCJle.QOB8HHB 

CHJlb~X B38HMO.QeiCTBHI 
nnH H3y'leHHK DpOUeCCOB ynpyroro H KBS3H

ynpyroro psCCeHHHH SQpOHOB npH Bb!COKHX 9Hep

"rHHX pa3ps6oTSH MeTOQ, OCHOBSHHbiA HS DpKMe

HeHHH KBaaanoTeHUHSn&Horo ypaaHeHHH. YcTs

soaneHo, 'ITO npH HCnOnb3088HHH cl»eHOMeHono

rH'leCKOrO noTeHUHSnS rsyCCOBCKOrO TKOS Xopo

WO nepeQa~TCK OC06eHHOCTH SMnnHTYQbl HS MS

n&IX H 6onbWHX yrnax. 

B psMKSX KBS3HDOTeHuasnbHOA $opMynapos

JtH penHTHBHCTCKOA npo6neMbl ABYX Ten HSAQeHO 

ypaanesae anH rapMOHH'leCKoro ocuannHTopa. 

Co6cTaeHHble ci»YHKUHH H cneJtTP aToro ypsane

HHK 6yQyT HCDOnb30BSHbl 8 penKTHBHCTCKOA sep

CHH MOQenH Jt88pKOB. 

H ccneQoaanacb TpexMepH&Ie KBS3HnoTeH

uasn&Hbie ypaBHeHHK QnH BOnHOBOA $yHKUHH CBS!-



38HHOrO COCTOHHHH, nony'leHbl ypaBHeHHH JlnH 

sonuoaoA WHKUBH CHCTeMbl N 'laCTHU c mo6bi

MB CnHH8MH H MynbTHnOJlbHble pa3nO)KeHHSI. 

Ha OCHoae cnexTpaJlbHbiX npaaan cyMM 

ITOny'leH PSIJl HOBblX COOTHOWeHHA MelKllY WHpH

.H8MH nenTOHHblX pacna]lOB p o_, w - H rp -
Meaouoa. Yxaaaua aoaMOlKHOCTb HcnonhaoaaHHSJ 

npaBHn CyMM JlnSI XOMnTOH""3«MleKT8 C uenbJO 

npoaepXH MOJlenH BeXTOpHOA Jl0MHH8HTHOCTH 

H npBMeHHMOCTH MeTOllOB OnHC8HHSI BbiCOK03Hep

reTH'IeCKOrO B38HMOJleACTBHSI 8JlpOHOB K npo

UeCC8M c y'laCTHeM clloToHoa. 

HaAJleH HOBbiA BHJl peweuaA ypaaHeHHA 

THna t{y-noy H paccMoTpeHbl nepsbie uurerpan bl 

STHX ypasHeHHA. 8hi'IHcneHbl nonpaBKH K MOllenu 

BeKTOpHoA Jl0MHH8HTHOCTB, cornacyiOWHeCH C 

OITbiTOM, llnSI pacnaJlOB W-> 31T, W ->ITO y, ITO ->2y, 

CornacHO 3TOA MOJlenH aepOHTHOCTb pacnaJla 

IT 
0 ... e + e - JlOnlKHa 6bJTb a 107 paa MeHb-

we aepoSITHOCTH pacnaJla " 0 
-+ 2 y • OueHxa 

ITOK83biB8eT, 'ITO pacna]l ITO-> e+e- MOlKHO 6bi

no 6bi Ha6nl0ll8Tb B OnbiT8X H8 CHHXpOUHKnorpo

H&o 

.UaHO o6~tSICHeHKe BCeM HMeiOUIHMCH ll8H

HblM sxcnepHMeHTa no IT K -paccesrHHIO a o6-

nacTH HH3KHX auepruA. noxaaauo, 'ITO H3Mepe

HHe apeMeHH lKH3HH OTHOCHTenbHO paCIT8ll8 aro-
MOB ( IT+ IT -) ... IT 0 IT 0 H ( K -IT +) ... K 0 

IT 0 

noaaonHT onpeJlenHTb JlnHHbl IT rr - H rr K -
pacce SIKH Sl. 

Bbl'IHcneHbl pallH8UHOHHbJe nonpaBKH K ITe

paCC8SIHBIO npHM8HHTenbHO X nnaHapyeMOMy B 

HucrBTyTe c~~HaBKB BbJCOKBX aueprHA (Cepnyxoa) 

3KCnepHM8HTy no H3MepeHHIO cliopMcliaKTOpa ITH

M830H8. 

CHJibHhle 

H 3JieKTpOM8rHH~e B38HMOAeACTBHS 

H CTpYKTYP8 HYKJIOH8 

PaccMoTpeHbl npoueccbi pOlKlleHHH nenToH

HbiX nap npB rny60KO HeynpyrBX CTOnKHOB&HHHX 

8llpoHoa. Auanora'IHO cny'laJO pO)KJleHHSI allpo

Hoa npB paCC8SIHBB aneXTpOHOB yCT8HOBneHa 
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CBSI3b Me>KJly cliopMcliaXTOp8MB B KOMMYT8TOpa

MH TOKa. PaccMoTpeuo noaeJleHBe cliopMcliaKTo

poa a npeJlnonolKeHBH o aexTopsoA JlOMHHaHT

HOCTB. npBM8H8HBe npHBUHna 8BTOMOJlenbHOCTH 

( scale -HHB8pH8HTHOCTH) JlnH BC&X rny60KO 

seynpy rHx npoueccoa npHBOJlHT K noaeJleHHJO 

cliopMcllaKTOpOB, He npOTHBOp&'I8W&My 3KCnepHMeH

Ty. 

n pe]lnOlKeHa HOB8SI MeTOJlHK8 Bbi'IHCneHHSI 

nonpaBOK K caepXTOHKOA CTpyKType BOllOPOllo

ITOll06H biX 8TOMOB. nonpaBKH, CBSI38HHble C OT

ll8'1eA CTpyKTypoA HyKnOH8, Bbi'IHCnSJIOTCSI 3H8-

'IHTenb o npowe. 

P accMoTpeHa xaapxoaaSJ MOllenb Meaouoa 

H 6apH OHOB C npHane'leHHeM ypaBHeHHA THna 

oeTe-C oniTHTepa B cnyqae HepaBHbiX Mace KBap-

KOB, nony.&~eHbl M8CC0Bble cliOpMynhlo 

B bmonHeHbl pac'leTbl Heynpyrux ( xacKall

HbiX) B38HMOlleACTBHA npOTOHOB, Me30HOB, lleA

TpOHOB H raMM8-KB8HTOB C nerKHMH H TSilK&

nbJMH SIJlp8MH B o6naCTH 3HeprHA OT ~eCKOnhKHX 

Mas Jlo 30 faa. Peayn&TaTbl cornacyJOTCSI c 

OnbiTOM JlO SHeprHA - 5 faa. 

P acc'IHTaHbl ce'leHHSJ saaHMOlleAcrsuA HYK

noHoa H ITHOHOB C S1Jlp8MH. npoaHanH3HpOB8Hbl 

llBHHbi no o6paaosaHHIO .pparMeHTOB. Paapa6ora

Ha XOp OWO cornacyJOIU8SICSI C OnbiTOM MeTOllH

Ka K8CK8llHblX paC'IeTOB C y'leTOM Kn8CTepoB. 

CsolcTB& CHMMeTpHH, 

CJI86ble H 3JieKTpOM8rHH~e 

B38HMOAeACTBHB 

H ccne]loaaHbi xpHTepH H paana'IHSI Me)KJlY 

o6bi'IHo A CP -Hapywa10meA cxeMoA H HMHTHPYJO

UlHMH CP -Hapyweuae MOJlenSIMH c JlOnonHH

TenbHbiMH cna6o B38HMOlleACTBYIOIUHMH Me30Ha

MH. n ocTpOeHa MOJlenb, B KOTOpoA B paMK8X 

CP - apyweHHSI HMHTHPYJOTCSI ace CP-He'leT

HbJe a~eKTbi. 

8 HOBb paCCMOTpeHa rHITOT&38 0 ITOBell&HHH 

cna6bJX H sneKTpOMarHHTHblX B38HM0ll&ACTBHA 

npH B biCOKHX 3HeprHSIX B CBSI3H C HOBbiMH 3K

cnepH M eHT8nhHblMH ll8HHblMH, ITOJlTBeplKll8101UHMH 

<~Ty r JmoTeay • 



npoaaanH3HpOB8H npouecc pacna.o.a 77 -+eete-ve 

c y'leToM acex .o.HarpaMM B HH3WeM nopsm Ke 

no Cna6oMy H aneKTpOM8I'HHTHOMY B38HMO.O.eH

CTBHHM B CBH3H C nnaHHpyeMbiM B na6o paTOpHH 

H.D.epHbiX npo6neM 3KCnepHMeHTOM. On~;>IT Mor 6bi 

.0.8Tb B03MO)KHOCTb onpe.o.enHTb OTHOWeHH e BeK

TOpHOI'O ~OpM~KTOpa K 8KCHanbHOMy .O.nH npo

Uecca 1T -. e II e Y · 

npe.o.no)KeHa MO.O.enb HapyweHHH CP -HH

aapHaHTHOCTH B sneKTpOM8I'HHTHO-cna6biX npo

ueccax, Ha OCHOBe KOTOpOA OTHOWeHHe B epOHT

HOCTH pacna.o.a K ~ -. 11 ° e + e - KO seeM pacna-

.o.aM K~ npe.o.cKa3biBaercH paBHbiM to-B. 

3TOT 34JctleKT MO)KeT 6biTb npoeepeH H8 

YCKOpHTene 70 rse. 

C.o.enaH 0630p COBpeMeHHOA CHTy aUHH C 

HapyweHHeM CP -HHBapHaHTHOCTH B p a cna.o.ax 

HeArpanbHbiX K -Me30HOB. 

CTPYKTYPB 

CJIOICHbiX a.z.ep 
C npHMeHeHHeM noTeHUHana HHnbccoaa 

paCC'IHT8Hbl paBHOBeCHble .o.e~OpMBUHH B OCHOB

HOM H B03(Sy)K.O.eHHblX COCTOHHHHX .o.nH WHpOKOA 

o6nacTH H.O.ep. Pacc'IHT&Hbi o.o.Ho~OHOHHbie oK

TynonbHbie COCTOHHHH 'leTHo-'leTHblX H.D.ep .O.nll 

150 < A< 176 H HepOT8UHOHHbie COCTOHHHH He

"'eTHblX - Z-H.D.ep .o.nH 177 ~A<;_ 187. Hay'leHbi 

paBHOBeCHble .o.e~OpM8UHH H.O.ep pe.O.K03eMenbHOA 

H TpaHcypaHoao~ o6nacreA (c noTeHUHanoM CaK

coaa-By.o.ca), H paccMoTpeHo anHHHHe reKca.o.e-:. 

K&nonbHOA .O.e~OpM&UHH H8 CBOACTB8 O.O.HO'I8C

TH'IHblX COCTOHHHA .O.e~OpMHpOB8HHblX H,D.ep~ Pac

C"'KT8Hbl M&TpH'IHble sneMeHTbl MaTpHUbl peaK

UHH B KOHe'IHblX H,D.p&X aC5nH3H KHCnopo.o.a H K811b

UHH. nony'leHbl HOBble pe3ynbT8Tbl B MHKpOCKo

fiH'IeCKOM OfiHC8HHH 3~KTOB CfiHHOBOA nonHpH-



B KOHt/JepeHU-38ne nrrP. 

38UBH B 8TOMHblX Slllpax, HCCnellOB8Hbl CBOACTB8 

MarHHTHoro aanonbHoro peaoHaHca. PaasaTa 

aeanaa6aTaqecKaH Monen& nnH onMcaHHH spawa

TelJbHbiX CD8KTpOB B neclJopMHpOB8HHblX Hl1p8X. 

P83BHT8 MOllelJb KOnneKTHBflOrO Bp8W8Ten&HOrO 

llBH*eHHH B Hapax. B paMKax MeTona cnyqaA

KbiX cjla3 BBOllHTCH o6o6weKKble pOTOHbl llliH ODH

C8HHH KOHeqHblX nonoc H CBSI3H BpaweHHSI C llPY

rRMH CTeneHHMH CB060l1blo nocTpoeHa Me30HH8SI 

Monen& caMocornacosaKKOro Slllepnoro noTenuaa

na, nonycKaiOWaSI Toqnoe auanHTHqecKoe pewe

HHe. 

Sl.QepHble pe8K~HH 

nponon)K8nHCb HCCl1ellOB8HHSI pe8KUHA C 

nepeaaqeA KnacTepos. Hccnenosaua npHMena

MOC..-b npS!MblX MeTOllOB B TeOpHH SlllepHbiX peaK

UHA. C nOMOWbiO MeTOl18 ljl830Bb1X ljlyHKUHA 

peweua aanaqa o nan6ap&epHoM oTpa*eHHH qac-

THU, 3 BepweH8 OCHOBH8SI MeTO.IlHqeCK8SI pa60T8 

no 8H8l1H3Y npS!MblX peaKUHA H8 necjlopMHpOB8H

HbiX SI.Ilpax, H nposeaeH&I nepBble cpaBHeHHSI c 

3KCnepH MeHTOM. nponOn)I<SnHCb HCCl1el10B8HHSI 

npouecC OB pacceHHHSI 3l1eKTpOHOB H8 Slllp8X C 

DOMOWb iO BbiCOK03HepreTHqecKOrO MeTO.Il8. J.1c-

cnenOB8 H MeX8HH3M KynoHOBCKOro ,lleneHHSI TSI

)KellblX Hnep B He8.1lH868THqecKOM B8pH8HTe Teo

pHH, O u eaeHbl senHqHHbl ceqeaHA B no.ll6apbep

HOA 06l18CTH 9HeprHA. 

P 83BHTHe MeTo.QOB pac\leTa ua 38M 
no TeOpHH CJIO:lKHhiX S.Qep 

H S.QepHhiX pe8K~HJl 

C o sMeCTHO c na6opaTOpHeA BblqHCllHTellb

HOA TeX HHKH H 8BTOM8TH38UHH npoaOn)K8lJHCb 

pa3p860 TK8 HOBbiX Bbi'IHCllHTenbHbiX MeTO.IlOB 
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H cocTasneaae xoMnnexca nporpaMM An H pac

qera Ha 8BM. CocrasneHht H ucnonba yiOTCH 

cne.ayiOutHe nporpaMMhi .anSI pacqera: 

8) OllH0'18CTH'IHbiX ypOBHeA H BOn HOBbiX 

<i~YHXUHA, 

6) MaTpH'IHbiX ::meMeHTOB, 

B) KB83H'I8CTH'IHbiX H <iiOHOHHbiX B036y)l{

.lleHHA B SIApax, 

r) aeaAHa6aTH'Iecxux spawaTenbHhtX en exT-

poe, 

.11) 1 + -soa6y)K.IleHHA B Ae<ilopMHpOBBHHbiX 

SlAPS X, 

e) M8TpH'IHbiX sneMeHTOB C noTeHUHanOM 

XaMa.aa-.a)l{oHcoaa, 

)I{) ynpyroro H Heynpyroro pacceSIHH SI anex

TpOHOB H8 S1Ap8X C npSIMbiM 8H8nH30M 9KCne

PHMeHTanbHbiX .aaHHhtX. 

3) OllHO'IBCTH'IHbiX ypOBHeA H BOn HOBbiX 

~HKUHA npH 6onbWHX .ae<i~OpM8UHSIX, 

TeopHsr JierKMX sr~ep 

M MI0-33XB3T 

PaccMoTpeHbt napuaanbHhte nepexoAhi npu 
aaxsaTe MIO-Meaoaos nerxHMH RAP8MH ( 1 1 Ba _,t 1Be 
a 

14
N _, 

14C ). HccneAOBaHo BnHSIHHe paanH'IHo-

ro aaceneHHSI yposHeA csepxroaxoA CTpy xTypht 

MeaoaTOMa Ha xapaxTepHCTHKH nepeXOAOB, Cos

MeCTHO C na6opaTopaeA SIAepHbiX npo6neM npo

se.aeH aaanaa sxcnepHMeHTanbHhiX .aaHHhtX no 

pe8KUHSIM $oTopacwenneHHSI H MI0-38XB8T8 H8 

RApe 
16 0 . Ha OCHOBe npeAcTasneHHSI o s oa6y)I{

AeHHH raraHTCKOrO pe30H8HC8 npH MI0-38XB8Te 

H8 SIApaX npeAnO)I{eH MeXaHH3M HCllyCKBHH SI 38-

pH)I{eHHbiX 'laCTHU. TaxoA MexaHH3M ABeT eAHHYIO 

OCHOBY .anH OllHC8HHSI MHOrHX npOUeCC OB npH 

aaxsaTe MIO-Me30HOB, Pacc'IHTaHbl cnexTp bt aa-
pSI)I{eHHhiX '18CTHU npH MI0-38XBaTe H8 12 C, 

6
Li H 15N , YcTaHosneHa CXOAHMOCTb HO-

,, 

BOrO MeTOA8 peweHHSI ypaBHeHHSI ~8AAeesa AnSI 

TpeX Ten, PacC'IHT8H8 9HeprHSI CBSI3H H BOnHOBbte 

~HKUHH TpHTHSI, Ha OCHOBe TO'IHOrO paC'IeTa 

9HeprHH CBSI3H au A H y'leTa Ce'leHHSI ynpyro-
ro A N-pacceSIHHSI soccraaosneHbi napaMeTpbt 

AN -saaHMOAeAcTBH Sl, 

Bonpochl 

TeOpHH MHOrMX TeJl, 

KOH~eHCMpOB8.HHhle Cpe~ 

HccneAOBBHht csoACTBa canbHOaHrapMOHH

qecxHx xpacrannos Ha npaMepe rpaaeueHTpHpo

saaaoA xy6aqecxoA peweTKH c saaHMOAeACTBH

eM 6nH)I{aAwax coce.aeA, Bbtse.aeao ypasHeHBe 

cocTOHHBSI $eppoMarHHTHoro KpHCTanna. B CBH3H 

C 9XCnepHMeHTBMH B na6opaTOpHH HeATpOHHOA 

<iiH3HKH 06Cy)l{.l18nHCb B03M0)1{HOCTH Ha6niOAeHBSI 

llHK8 KOHAeHC8T8 H HOBbiX sneMeHT8pHbiX B03-

6y)I{AeHHA B o6naCTH 6onbWHX saeprHA. Paccqa

TaH cnexTp xonneKTHBHhtX soa6y)I{AeHaA B npocroA 

)I{HllKOCTH B paMX8X 

MOAena. PaccMoTpeHbt 

xsaaaxpacrannaqecxoA 

<i~YHXUHH peaKUHH BbiC-

WHX nopSIAXOB B CBepxnpOBOAHHK8X. 0 H nony'leHO 

ypasHeHae faHa6ypra-naH.aay .anSI csepx

nposo.aSiutHX cnnasos B CHIIbHhiX MarHar

HbiX nonSIX, B Mo.aena Enaaua-.ae :>KeaHa 

AnSI cerHeTosnexTpHKOB nony'leHbl KpHTepHH TO'I

HOCTH MeTOl18 cnyqaAHblX 4laa, HccneAOB8H <lla-
30BbiA nepeXOA nOpSIAOK - 6ecnopHAOK B TBep

AOM opTOBOAOPOAe H onpeAeneHa TennoeMKOCTb 

BbtWe KpHTH'IeCKOA TO'IKK. Ha OCHOBe MeTOA8 

HepasHosecHoro cTaTHCTH'Iecxoro onepaTopa 

.a.H. 3y6apesa paccMOTpeHa penaxcauHH HAep

HbtX CllHHOB 38 C'leT CUHH-nH6pOHHOrO B38HMo

AeHCTBKH, J.1ccneAOB8Hbl ClllfHOBbJe BOnHbl B cj>ep

pOM8rHeTHK8X C npHMeCHMH npH BbiCOKHX TeM

nepaTypax , H H8AAeHa CBH3b C Ce'leHHHMif pac

CeSIHHH HeATpOHOB, 
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0TAeJI 
HOBbiX 
MeTOAOB 
ycKopeHH.H 

Haa6onee cywecTeeHHbiMK pe3yn&TaTaMa 

pa60Tbl OTllena HOBbiX MeTOllOB yCKOpeHHSI SIBnSI-

IOTCSI: 

- ycneWHble 3KCnepBM9HTbl no BbiBOllY sneK

TpOHHOrO Kon&ua; 

- 3aeepweHae uaxna accnelloBaHaA, noll

TeeplKll&IOIIlKX B03MOlKHOCTb KCnonb30B8HBSI CBC

T9Mbl K08KCB&nbHbiX pe30H8TOpOB llnSI yCKOpeHHSI 

xon&uesoro crycTxa; 

- C03ll8HK9 npoeKT8 yCKOpBTenR sneKTpOHOB 

C BMnynbCHbiM TOKOM 1000 a; 

- H3yqeHKe D089Q9HKH CBepXDpOBOllHHKOB 

2-ro poll& e CBl.f nonHX; 

- pa3pa60TX8 M8K9T8 C9KUHH, COCTOSIWeA H3 

CB9pXDpOBOllHWBX pe30H8TOpOB; 

- TeopeTH'I9CKHe HCcnell088HHSI H9KOTOpbiX 

sonpocos xonneKTHBHoro ycxopetJHSI HOHOB B sneK

TpOHHOM Kon&Ue. 

BhiBOA 

3JieKTpOHHOI'O 

KOJib~8 

B Te'leaae 1969 rolla aa MOllenH xonneKTHa

aoro ycxopaTenR eenac& 9KCnepaMe&Thl no BbiBo

llY sneKTpoaHoro Kon&uesoro crycTKa B3 8llre

·3aTopa. LlnH CHHTHH DOT9HUII8nbHOrO 6apbepa, 

Yll9plKBB8IOIIlero KOn&UesoA cryCTOK H8 KOH9'1HOM 

3T8D9 ClK8THR, BBelleHa CHCTeM8 llOnOnHHTenbHbiX 

BHTKOB, XOTopble 38Mbllt8IOTCH C8MB H8 Ce6H B 

onpelleneHHbiA MOM9HT epeMeHII. 

Llan&HeAwee llBHlK9HHe KOn&Ua npOHCXOART 

B CD8ll81011l9M none C Bbi6paHHbiM ycJtopeHBeM. 

LlnH Toro, qT06bl H369lK8Tb DpOXOlKll9HKH ltOn&

UOM pe30H8HCa, H&pywaiOwero ero yCTOI'IBBOCTb, 

6blna BB9ll9H8 llOnonHBT9nbH8SI cjloxyc&pOBK8. npo

Bell9HHbl9 pa60Tbl D03BonllnK ycneWHO BbiDOnHHTb 

Onb!Tbl DO npellB8PIITenbHOMy yCKOpeHHIO KOn&Ue

BOrO cryCTK8 llO 3H8'1HTen&HOA CKOpOCTH - OKOnO 

0,2 CKOpOCTB CB9T8. 





"Hl/BJ.HdOJlOA OJOHfiHJ.Jl8lll/0Jl OlCUIB'dOW 0 Ell/ElC OJOHqll£lJ.H8WHdaUOJl€ '11Hfl l!Hmgo "J-9 "OHd 
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PHc, 65. l.fneHbi Y'leHoro coae

ra HHCTHTyTa 3H8KOMHTCH C pa-

60T8MH IIO KonneKTHBHOMY Me

TOIIY ycxopeHHH. 
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PHc. 66. AP.re3arop KonneKTBB

Horo yCKOPHTenH - KBMepa P.nH 

t/JopMHpOBBHHH 3BpHJK6HHOrO 

CryCTK8 aneKTpOHOB C 38XBB'IeH

HblMH BHyTpb ero HOHBMH, Ha 

CHHMKe: B.JI. PameBCKHil H 

B.JI. CapaHileB. 
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Y CKOpHT8JibHaS 

C8KQHS 

H3 KOaKCHaJibHbiX 

pe3oHaTopos 

YcKopuTenbHSH ceKUHH npeaHa3Haqe Ha anH 

3KCnepHMeHTanbHOH npoBepKH npHHUH08 ycx opeHHH 

BHelliHHMH sneKTpOHHbiMH nonHMH KOnbUeBoro 

3nexTpOHHOrO cryCTK8 60nbWOH nnOTHOCT H (no

pHaKa 1018 qaCTHU), Harpy>KeHHOro HOH8 MH. 

llnH ycxopeHHH BbJ6paHa CHCTeMa c npea

sapHTenbHbJM HaxonneHHeM 3HeprHH, H n roToB

neH MaxeT Bt.t peaoHaTopa, Ha xoTopoM oTpa-

6oTaHhJ OCHOBHbJe 3neMeHTbl nocnel]Hero, B TOM 

qHcne nposeaeHbJ HCcneaosaHHH ero s n exTpH

qecxoA npoqHoCTH. 

B peaynbTaTe 3ToA pa60TbJ cnpoexTHposa

Ha yCKOpHTenbH8H CeKUHH, KOTOpaH npe j]CT8B

nHeT co6oA weCTb nocneaosarenbHO p a cnono

>KeHHbJX pe30H8TOpOB qeTBepTbBOnHOBOr O THOB, 

CHapy>KH peaoHaTopoB pacnono>KeH MBr HHTHbJA 

coneHOHa, COCTOHWHH H3 OT.IlenbHblX KBTyWeK 

H o6ecneqHB8DWHH none C HepaBHOMep HOCTbD 

He 6onee 0,2%. Pa3pa60T8H8 KOHCTpyKUHH co

neHOHll8, B T8X>Ke TeXHOnorHH KBTyWeK C yqe

TOM HX sneKTpuqecxoA H MeXaHuqecxoA npoq

HOCTH. Paapa6oTaHa Tax>Ke CHCTeMa Bt.t nHTa

HHH, llnH KOTOpOA C03ll8H8 CXeMa 8BTOOOllCTpoA

KH qacTOTbl, 

poeKT 

YCKOpHTeJIS 3JI8KTpOHOB 

C HMDY JlbCHbiM TOKOM 1000 a 

C UenhJO BbiSICHeHHSI B03MO>KHOCTeA OOCTpoe

HHH HMnynbCHOA CHCTeMbl BblfiOnHeHbl 3XCne

pHMeHTbi, B KOTOpblX npOH3BOl]HnCH Bbi60 p H8KQ

OHTenH, HccneaosaHHSI noxaaanH, qro HaH6onee 

uenecoo6pa3HbiM B cnyqae cllopMHposaHJJ H HaHo

cexyH.IlHbJX HMfiynbCOB HBnHeTCH npHM eHeHHe 

B KaqecTae HSKOOHTenH COCpenoToqeHHOH eMKOC

TH, 

nocne npeaaapHTenbHOA 0Tp860TKH H8 Ma

KeTe acex yanoa MoaynHTOpa 6bin nocTpoeH ero 

pa6oqHft BBpHBHT, B KOTOpOM B xaqeCTBe KOM

MyTaTopa HcnonbaoaancH aoaopoaHbJA THparpoH. 

npoaeaeHbl 3KCnepHMeHTbl C uenbJO Bbl6o

pa MBTepuana ang cepaeqauxa ycxopHDWero 

gneMeHTa - HHllyKTopa, KOTOpbJe noxaaanu, qTo 

fiOllXOllHlliHM MBTepHBnOM HBnHeTCH ciJeppHT, 

Ha OCHOBBHHH nponenaHHLIX OfibiTOB OOH

BHnBCb peanbHBH B03MO>KHOCTb pa3p860TXH H 

nocTpoeHHH npoexTHpyeMoro ycxopHTenH. 

HccJie~oBaHHs no csepxnposo~HKaM 

H pa3pa6oTKa 

KpHOreHHO~ C8KQHH 

C uenhJO BbJ6opa caepxnpoaonHWHX noxpbi

THA pe30H8TOpOB YCKOpSIDWeA CHCTeMbl npoao

llHnOCb HccnenoaaHHe noaepxHOCTHoro conpoTHB

neHHH Ha CBepXBbiCOKHX qaCTOT8X CBepxnpOBOll

HHKOB 2-ro pOllS (c BbiCOKHM KpHTHqeCKHM no

neM) npH B03lleACTBHH HB HHX BHeWHero Mar

HHTHOrO nong - 20 xrc. PeaynhTSTbi sToA pa-

60TbJ ll8JOT OCHOB8HHSI rOBOpHTb 0 B03MO>KHOCTH 

C03ll8HHH He06XOllHMbiX CBepxnpOBOllSIWHX pe3o

H8TOpOB llnH yCKOpHDWeA CHCTeMbl KOnbUeTpo

Ha. 

.llnH HSHeCeHHSI CBepXnpOBOllHWHX OOKpblTHH 

Ha BHyTpeHHJOJO noaepXHOCTb pe30H8TOpOB pa3-

pa68TbiBBeTCH cneUH8nbH8H yCT8HOBK8, npoae

lleHbl 3XCnepHMeHTbl 00 BbJ60py XOHCTpyXUHH 

sneKTpOHHOnyqeaoA nyWKH C KOnbUeBhlM K8TOllOM 

nnH ucnapeHHH ryronnaaxux MaTepHanoa. 

TeopeTHqecKHe 

HCCJie~OBaHHH 

OcHOBHbie TeopeTuqecxue uccnenosaHHSI 6 hinH 

CBH38Hbl C BOfipOC8MH ycToAqHBOCTH KOnbU8, 

H3nyqeHHH B nepeXOj]HblX CTpyKTypax H <!JoKyCH

pOBKH, 



Y c To A 'I H a o c Tb. PaccMaTpHeanHCb eon

poCbi HenHHeAHoro pa3BHTHR paaHBUHOHHOA Heyc

TOA'IHBOCTH eaanH OT CTeHKH H BnHRHHR ee H8 

napaMeTpbi ny'IK8. nony'leH pRa KB'IeCTBeHHbiX 

oueaoK. 

Han y 'I e H He. BbiRCHeHa cywecTeeHHaR 

ponb nepHOUH'IHOCTH nonR peaoaaTopoe a ~op

MHpOBBHHH DOTepb 3HeprHH KOnbUB, anR 

HeKOTOpb!X MOaeneA DOQC'IHTBHbl 3TH DOTe

pH, DOK838H8 HX He38BHCHMOCTb OT 3HeprHH 

Kon&ua. 
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<II 0 K y C H p 0 B K a. PeiUeHa B OKOH'IaTenb

HOM BHQe 3BQ8'18 0 ~OKYCHpOBKe KOnbUB DpH 

QBH>KeHli H B MeTannH'IeCKOA Tpy6e C npoaonbHbi

MH paap eaaMH. HaAaeHbi KpHTepHH ~KYCHpOBKH. 

n OMHMO nepe'IHCneHHbiX npo6neM, H3y'lanHCb 

H apyrHe eonpoc~:yaep>KaHHe HOHOB a KOn&ue, 

BnHRHH e HS YCTOA'IHBOCTb KOnbU8 npouecca C>Ka

THSI H B bieoaa H3 aareaaTopa H aaaa'IH npoxo>K

aeHHR HHTeHCHBHOrO sneKTpOHHOro ny'IK8 'lepea 

raaoey10 cpeay. 
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Jia6opaTopHa 
BbiCOKHX 

~HeprHH 

Uy::nllpbKOBhle KaMepbl 

1. YcTaHOBita c llBYXMeTpoaoA npo

n a H 0 B 0 A It aM e p 0 A CMOHTHpOBaHa Ha ny'!Ke 

OTpHUaTenbHbiX DHOHOB C HMnynbCOM 40 f::~a/c 

B HHCTHTyTe cllH3HKH BbiCOKHX ::IHeprHA H DOllro

TOBneHa 1t o6ny'leHH~. Ha pHc. 67 noKa3aH ee 

OOIUHA BHll B sJtcnepHMeHTanbHOM aane H~B3. 

2. 2-MeTpOBaR >KHllKOBOllOpOllHaR ny-

3 bi p b K o B a sr It a Me p a • 3aaepweH sec& 

KOMnneKC a30THbiX HCDbiTaHHA ycTaHOBKH 'B-2 ' 1 

BKn~'la~weA llBYX~eTpOBY~ >KHllKOBOllOPOllHYIO 

ny3bipbKOBy~ KaMepy. C OKOH'IaHHeM CTpOHTenb

CTBa HCDbiTaTenbHOrO KOpnyca ycTaHOBK8 nepe-

6a3HpOBaHa B STO 3llaHHe H ycneWHO BblllepJKa

na SK3aMeH B pa6oTe C >KHllKHM BOllOPOllOM. 

HeKOTOPbie ee yanbi noKaaaHbi Ha pHc. 68. 

~ 
PHc. 67. 06lllHil BHtl tlBYXMerposoil nponanosoil 

K8Mepbl1 yCT8HOB/IeHHOil B nyYKe OTpHIJBTellbHbiX 

llHOHOB C HMllyllbCOM 40 r3s / c B J11/JB3 (Cep

nyxos). 

Pnc. 68. C6opKa 2-Merposoil JKHtlKOBOtlOPOt!HOil 

ny3blpbKOBOil K8Mepbl B HCllblT8TellbHOM ll8BHIIb

OHe, ~ 
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HcKpoeble KaMephl 

H 3JI8KTpOHHKB 

1. 3 K C n e pH MeHTa n b H a Sl y C T a H 0 B K a ,anSI 

accnea oaaHHSI acHMnToTaqecxoro noaeaeHHSI 

aMnnHTyA pacCeSIHHSI H OUeHKH sneKTpOMarHHT

HOro cjlopM«<laKTopa K o -MeaoHoB B onbiTax no 

pereaepaUHH K 0 -Me30HOB BbiCOKHX 9HeprHA 

CMOHT poBaHa B HISIB3. 3Ta annapaTypa, pa6o

T8KlWaSI Ha nHHHH c 3BM E3CM-3M, npoxo.aHT 

KOMnneKCHbie HCnbiTaHHSI Ha nyqxe HeATpanbHblX 

qacTHU cepnyxoacxoro ycxopHTenSI. 3anHCb sx

cnepH MeHTanbHbiX aaHHblX OCyWeCTBnSieTCSI H8 

MarHHTHbie neHTbi. Ha pHc. 69 noxaaaHbi oT

aen&Hbie yanbi STOA CHCTeMbl. 

2. Ha 'l aTa no.aroToaxa K 9KcnepHMeH

T y B H Ill B 3 no uccne.aoaaHHKl sneKTpoMar

HHTHbiX paaMepoa rr- -Meaoua. Coa.aaHa, Hana

)KeHa HCnbiTbJBaeTCSI Ha ny'IKe CHHXpo<jla30Tpo

H8 JIB 3 sneKTpOHH8SI annapaTypa, CUHHTHnnSI

UHOHHbJe C'leT'IHKH, MarHHTOCTpHKUHOHHbie HCKpo

Bble K Mepbi, pa6oTaK>wHe Ha nHHHH c E3CM-4. 

Paapa6aTbiBaKlTCSI nporpaMMbi anSI aanHCH sx

cnepHMeHTanbHbiX aaHHblX Ha MarHHTHble neH
Tbl H a anbHeAweA HX o6pa60TKH. 

KpHoreHHhle 

pa3pa6oTKH 

l.C~ e pX3BYKOB8SI CTpyAHaSI aoaopo.a

H a Sl M H we H b coaaaua anSI npoaeaeHHSI sx

cnepH MeHTOB no HccneaoaaHHKl ynpyroro pac

ceSIHH SI npOTOHOB Ha npOTOHaX Ha Manbie yrnbi. 

MaweHb ycTaHoaneua ua BHyTpeuueM nyqxe 

ycxopHTenSI HIIIBS. 

lllopMHpoaaHHe cTpyH aoaopoaa ocywecT

anSieTC SI CHCTeMOA COOCHblX conen. nnoTHOCTb 

CTpyH Ha ypOBHe B3aHMOaeACTBHSI C ny'IKOM 
pasHa ( 3•5)·I07qacTHulcM3. Ee ynaanHBaHHe 





PHc. 69. YcraH08Ka an11 siCcnepHMeHTa c K0
-

Me30HBMH H8 yCICOpHTene 76 rss /14>83, 

a. RJCTHpOBIC8 CY6TYHIC08 rOilOCICOna. Ha 

CHHMICe: B.r. KpKBOJCKJKKH H H.A. CasKH, 

'I. EnoiC H3 rpex HCICp08b/JC ICaMep nepell 

MBrHHTOM H CY6T'IHICH ¢pOHT8RbHOrO rOilOCKOUB, 

YYBCT8YKJUlHe 8 CHCTeMe 3BUYCK8 HCKp08b/JC KB

Mep, Ha CHHMKe: E.H. rycbK08. 

8. 3neMeHTbl KOHCTPYKUHH HCKp08b/JC KBMep 

(88epJCy - Hp611YCHRHT6RH1 HH)I(6 - y3Rb/ CHCTe

Mbl npOilY8KH ra3a). 

r, flynbT ynpa8R6HHJI HOTOICBMH ra3080H 

cMeCH, npoaysaeMoll 'lepe3 ICaMepbl, 

Jl. 3nexrpoHHaJl annaparypa 8 sxcnepHMeH

ranbHOM llOMHICe, Ha 3BilHeM nnaHe - croiiKH 

6blCTpo/t 9R61CTpOHHICH llRJl 3BHYCIC8 HC1Cp08b/JC 

KaMep, cne8a - CHCTeMa npHeMa CHrHano8 c 

HCKp08bl~ KBMep H nepellB'lH HJC 8 8b/YHCRHT9Rb

IIYJO MBUlHHy, cnpa8a - nepec'leTHble cxeMbi. 

e. rono8H8Jl 'lBCTb ycraH08KH. Pacna/lbl 

K0 -Me3oHo8, perHcrpHpyeMbre ycraH08KOA, npo-

HCJCOIIJIT 8 8BKYYMHOil Tpy6e, ICOTOpBll 8HilHB Ha 

3811HeM nnaHe. 

)f(. B 9ICcnepHMeHTe HCHonb3YJOTCH npo8o

noYHble HC1Cp08b/6 ICBM6pb11 p83p860TBHHb/6 K 

H3rOTOBI16HHb16 B na6opa TOPHH 8b/COKHJC 9Hep

rlfil. Ha CHHMKe: B.n. llyra'le8H'l • H.A. ronyr

BHH. 
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npOH3BO.IlHTCSI renHeBhiM KOH.IleHCSUHOHH blM Ha

COCOM. 3neKTpOM8rHHTHhiA Kll8fi8H BfipblCKS B0-

.110PO.Il8 pa6oTaeT CHHXpOHHO C UHKIIOM y CKOpH

TellSI (UHKilH'IHOCTb 7 ceK). BpeMst aenpe phiBHOH 

pa60Tbl MHWeHH - OKOIIO 2 '18COB - o npene

nsteTCSI aanacoM lKH.IlKoro renHst a Jlb!Oape (50 n.). 

Ha pHc. 70 noKaaaHa npHHUHDHallbHast cxeMa 

CBepX3ByKOBOA CTpyAaoA ra30BOA MHWeHH. 

2. YcraHOBKa c 3-MerpoaoA lKH.IlKO

BOllOPOllHOA MHWeHbiO DOCTpoeHa .llllSI 

HCCile,llOBSHHSI 8CHMDTOTH'leCKOrO DOBe,lleHHSI 

8MDilHTy.ll paccestHHSI H8 CepnyXOBCKOM y CKOpH

Tene. ~HWeHb npe.acraansteT co6oA UHilHH.IlP H3 

HeplKaBeiOIUeA CT811H, BHyTpH KOTOporo O.llHH P 

II, 

D . 

.apyroM pacnonolKeHhi BHyTpeHHHA cocy.a, coc

TOSIIUHA H3 pa6o'lero H OXp8HHOrO 061>eMOB, H 

830THhiA cocy.a. P a60'IHA H oxpaHHbiA 061>eMbl 

3811HB810TCSI lKH.IlKHM BO,IlOpO,IlOM, 

TeXHH'leCKHe .aaHHbie: .llllHHa pa6o'lero 

001>eMa 3000 MM; .llHSMeTp OKOH 120 MM; Ko

llH'IeCTBO BeiUeCTBS HS nyTH 'ISCTHU: a) HS BXo

.ae B MHWeHb 0,0585 r/CM2; 6) HS BhiXOJ]e H3 

MHWeHH 0,0585 r/c~; eMKOCTb pa6oqero o6be-

Ma 35 llHTpOB ; BpeMSI HenpepblBHOA pa60Thl 

6ea .aonHBKH ao.aopo.aa 72 'laca. Ha pHc. 71 

DOK838H 06IUHA BH.Il YCTSHOBKHo 

06P He 

J 
~ 

PHc, 70. llpHHUHIIHB/lbHBH cxeMa caepX3ByKoaoA ra3oaoil crpyilnoil MHUJeHH. 



PHc, 71. 06IIJHil BHP. ycraHOBKH c 3-Merpoaoi1 

JKKP.KOBOP.OpOP.HOit MHlll6HbiO, 

8. KpHoreHHYIO npeUH3HOHHyiO ycTa

HOBKY C 50-caHTHMeTpOBOR lKHJlKO

B OJlOp Oil H 0 A M H we Hb 10 npeJlnonaraeTCSI 

HCnon&30B8Tb B 9KCnepHMeHT8X no H3MepeHHIO 

C BbiCOKOR TO'IHOCTbiO nonHblX Ce'leHHA B38HMo

JleRCTBHSI sneMeHTapHblX 'ISCTHU C npoTOHSMHo 

0cHOBHblM ee sneMeHTOM SIBnSieTCSI lKHJlKOBOJlo-

pOJlHBSI UHnHHJlpH'IeCKBSI MHWeHb C OKHBMH 

6} 00 MM. llsoRHble naBCBHOBble OKH8 HB TOp

USX BHyTpeaaero cocyaa o6ecne'IHBaiOT OllHHa

KOBoe KOnH'IeCTBO B0Jl0p0Jl8 Ha nyTH '18CTHU, 

HllYWHX napannen&Ho OCH ny'IKa, KOTopoe onpe

JlenHeTc S1 C TO'IHOCTbiO 0,028 +- Q ,053% ( B 38BH• 

CHMOCTH OT JlHBMeTpa ny'IKB 'IBCTHU), Konu

'leCTBO B~llOPOilS B MHWeHH no OCR ny'IKS -

3,5 r/cM 0 KOnH'I'!2CTBO nOCTOpOHHero BeWeCT

BS - 0,0725 rlcM • CTa6HnuaaTop aasneHHSI 

o6ecne'IHBaeT nOJlJleplKBHHe JlSBneHHSI HSJl KH

nHIUeR lKHJlKOCTblO C TO'IHOCTblO ;t 0,5 MM, pT, 

CT •• YCTSHOBKS (ee 06IUHR BHJl nOK838H HB pHC, 

72) n03BOnSieT pa60T8Tb 6e3 JlOnHBKH lKHJlKOrO 

BOJlOPOil8 B Te'leHHe 50 '18COB. 

PHc, 72, llpe~H3HOHHaH ycranoaKa c 50-caHTH

Merposolt JKKP.KOBOP.OpOP.HOJt MKlll6HbiOo 
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PHc. 79. CsepJCnpoBOJlHlllHII coneHOHJl. 

4. C B e p X 0 p 0 B 0 Jl Sl W a S1 M a r H H T H a S1 C H C -

T e M a c c one H o H Jl oM C03JlaHa H npowna 

ycneWHble HCDbiT8HHSI. 0Ha BKniO'IaeT B ce6SI 

C011eHOHJl 0 renHeBbiA KpHOCT8T 0 HH3KOB0 11bTHbiA 

reHepaTop c perynuposKoA TOKa, ycrp oAcrsa 

3B8KY8UHH 3HeprHH H3 C011eHOHJla C aB T OMaTOM 

raweHHSI nonsr, raaoBbie H 311eKTpOHHbie nynbTbl 

ynpasneHHH. ToK nnTaHHH coneHOHJla coc TasnH

eT 1,8 Ka, H80pSI>KeHHOCTb MarHHTHOrO 11011SI -

25 Krc. ConeHOHJl H8BHT H3 WHHbl 0 nony 'leHHOA 

CDOC060M 311eKTp011HTH'IeCKOrO OC8>KileHHSI Me

IlK Ha MeJlnyJO DOJl110>KKy C yno>KeHHbiMH H8 Hee 

CBepxnpOBOJlSIWHMH HH06HA-UHpKOHHeBbiM H npo

B0110K8MH. Ero snyTpeHHHA auaMeT.p ( no o6-
MOTKe) paBeH 35 CM, Hapy>KHbiA - 70 CM, Bbi

COTa - 27 CM. Ha puc. 73 DOK83aH o6W HA BHJl 

coneHoaaa. 

5. HaroTosneH u HCDbiTaH 6onbwoA r e nneBbiA 

KpnocTaT anaMeTpoM 800 MM. Paapa6oTa H 3KCne

pHMeHTa11bHbiA llBYXUH11HHJlp0BbiA renueB b!A Jle

TaHJlep. BbmonHeH pa6o'IHA MaKeT ceKUHH Konb

ueTpoHa (cosMecTHo c OHMY). 

p 800T8 CHHXpoci»830TpOH8 

B 1969 roay cnHxpo~a3oTpOH oTp a6oTan 

Ha 3KCnepHMeHT B 3aJlaHHblX pe>KHMaX 3942 'la

Ca, 'ITO COCTaB11HeT 85,9% OT 3annaHHpOBaHHo-

ro BpeMeHH pa60Tbl ycKOpHTe11H. Ha HHX HCOOflb-

30BaHO Ha nposeaeHHe ~H3H'IeCKHX Hccneaosa

HHA 3125 'laCOB H Ha COBepweHCTBOBaHHe CHC

TeM CHHXp~a30TpOHa 817 'laCOBo 

Y COBepmeHCTBOB8HMe 

CMHXpoci»830TpOH8 

1. llnsr cucTeMbi 6biCTporo (ao 
100 M C e K ) B bl B 0 Jl a npOTOHOB H3 yCKOpH Te-

11SI B 1969 roay 3aKOH'IeHo coopy>KeHHe ronos-

PHc. 74. ronoaHaH 'laCTb KaHana rpaHcnoprHpOB

KH ny'IKa nporoHos, nony'leHHoro c noMOIIlbiO 

CHCTeMbl 6biCrporo Bb!BOP.a Ha CHHJCpOI/Ja30TpOHe. 



PHc, 75. ctlororpst/JHH nepsoro H306psJKeHHH nyq

KB nporoHoB (s npeaenax 3ana ycKopHrenH), 

BbiBeDeHHOrO H3 CHHXpOrjla30~pOH8 C IIOMOIJJbJO 

CHCTeMbl 6biCTpOrO BbiBOD8, 

HOA qacTH KaHana TpaHCDOpTHpOBKH nyqxa 

(pHc. 74) H nonyqeHo ero nepsoe uao6pa*eHHe 

B npeaenax aana ycxopHTenSI, paaMepbi H3o6-

PB*eHHSI no ropH30HTBnH 2 CM, no BepTHKanH 

1,5 CM, 4>oTorpa<jlHSI nyqxa npHBelleHa na puc. 75. 

2. LlnSI ocywecTsneHHSI MeaneHHoro 

B bl B 0 ll a ( 100-200 MCeK) BbiDOnHeH pacqeT 

CHCTeMbl C llBYMSI BHyTpeHHHMH BbiBOllHbiMH Mar

HHTBMH H ycTpOACTBOM <jloxycHpOBKH, CnpOeKTH

pOBaH H HaroTosneH MaxeT nepsoro BuyTpenne

ro MarHHTa (<jlopMarHHTa), H30ppa*eHHbiA HB 

pRe. 76. OK CMOHTHposaH B xaMepe ycxopuTe

nH COBMeCTHO C C03.QaHHbiM B n83 MeX8HH3-

MOM nepeMeWeHHSI. 3axoHqeHa paapa6oTxa Bbi

BQ.llHbiX BHyTpeHHHX Mai"HHTOB H KOpOISOK DpSI

MOnHHeAHblX CeKUHA ycxopHTenSI, 
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PHc. 76, MaKer 1/JopMsrHHTB 

CHCTeMbl MeaneHHoro BblBOD8 

IIY'IKB H3 CHHXpOI/JB30TpOHB, 

3. HH*eXTOP nY-20. Ha"'BT MOHTa* o6o

PYllOB8HH st <jlopHH*eKTopa. BbmonHeHbi H3Mepe

HHSI qaCTOTHbiX XapaKTepHCTHK H3rOTOBneHHOrO 

B nB3 p e 30HaTopa C ycxopsiiOIUeA CHCTeMOA, 

KOTOpble n oxaaanH COBDa.QeHHe C BbiCOKOA TO"'

HOCTb~ 3 KCDepHMeHTanbHhlX pe3ynbT8TOB C 

pac"'eTHbi MH (puc. 77), 

4, Y c x ope H He ll e A T p on o s. Benucb pa6oTbi 

I 
DO HCnonb30B8HH~ .QnSI ycxopeHHSI .QeATpOHOB 

aeACTBy~wero B H8CTOS1Wee BpeMst HH*eKTOp8, 

nonyqeH a eATpOHHbiA TOK Ha BXO.Qe B K8Mepy 

CHHXpO<jl83 0TpOH8 nopSillK8 1200 MK8 B HMnynb

Ce, npHMep HO p8BHbiA HOHHOMy TOKY B npOTOH

HOM B8pH8 HTe, 



ZOI 



5, C H C T e M a H a 6 n 10 A e H H Sl H H 3 M e p e H H Sl 

nap aM e T p o a n y 'I K a , HH>KeKTlfpyeMoro 

B nHHeAHbJA ycKOpHTenb H B KaMepy CHHXpocflaao
TpOHa, paapa6oTaHa, HaroToaneua H caaua a 

3KCnnyaTaUHIO, 3Ta CHCTeMa H3MepSieT napaMeT

pbl ny'IKa, He HapywaSI pe>KHMa pa60Tbl yCKOpH

TenSI, Yanbi cxeMbi uao6pa>KeHbi aa puc. 78. 
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PHC, 78, 061I1Hit BH/l llBT'lHICOB H 9ReiCTpOHHbiJC 

6nOICOB CHCTeMbl 6eciCOHTBICTHOrO H3MepeHHR 

TOICB n y 'IICB1 BH)I(eJCTBpyeMoro B RHHeitHblit ycKo

pHTellb H B ICBMepy CHHJCpOI/NJ30TpOH8, 

~ PHc. 77, YcrsHOBKB rpy6oK /lpeitcfia B nHHeitHOM ycKopHrene HB 20 Mas, C03/lasseMoM 

~ B KB'leCTBe HH)I(eJCTOpB llRR CHHJCpOcjJa30TpOHB, 



waugodn 
XlqHdaD'K 

H'HdO~BdOgBif 

trOI 



10!5 
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P 83BHTHe 

HOBbiX MeTO,QOB HCCJie,Q0~8HHll. 

3JieKTpOHHKB. 

ABTOMBTH3~Hs 3KcnepHMeHTa 

1. BnnSIHHe ynbTpaasyKOBbiX K o ne6a

HHA Ha !j>OpMHpOB8HHe TpeKO B 'ISC

THU B lKHAKOM BOAOpOAe. BnepBbie yAa

nOCb nony'IHTb !j>oTorpa!j>HH TpeKOB '18 CTHU B 

BOAOPOAHOA ny3blpbXOBOA XaMepe, B K OTOpOA 

pacwnpeane ocywecrsnHnocb nyreM KOM6naaunn 

06bi'IHOA TeXHHXH H HOBOA TeXHHKH C HCnonb-

30B8HHeM ynbTpaasyKa. HccneAOBaHHSI n posoAH

nHCb B 25-caHTHMeTpOBOA >KH.IlXOBO.IlOpO.IlHOA 

nyabipbKOBOA xaMepe. B Ka'leCTBe nany 'laTenSI 

ncnonbaoeanacb unnna.npn'lecKaSI !j>oxyc npy~WaSI 

CHCTeMa H3 CeKUHOHHpOBSHHOA KepaMH KH THT8-

H8T8 6apHS1, H3ny'la~W8SI ynbTp83BYKOBbte KOIJ'e-

68HHSI aa qacrore 14,0 Jtru. Boa6yJK.neane ynb

Tpa3syJtosoro nonSI B pa6o'leM oe51.eMe KaMepbt, 

~ 
~ 

PHc. 79. tl>ororpa~•• rpeiCoB tT- -Me30HOB c 

3HeprHeiJ 940 M3B B lKHI!KOBOJioponeoiJ ny3bipb

KosoiJ KBMepe, B KOTOpOIJ p8CUIHpeHHe OCyUieCT

BIIHROCb KOM6HH8IIHeiJ o6bi'lHOIJ TeJCHHKII H TeX

HBICH C BCI10Jlb30BBHB6M ym.rpa3BYICB. 

I . CHHMOIC p860'lero 06'1>6M8 KBMepbl, HB

JCOJlHUierOCH HB IIOpore 'lyBCT8HT6nbHOCTH 38 

C'l6T o6bl'lHOrO p8CUIHpeHHHo fj. CHHMOIC B pe

lKHMe pa6oraiOmero yRbrpa3ByKoBoro H3ny'lare

RH. 

H8XO.IlSIWeACSI Ha nopore 'IYBCTBHTenbHOCTH 38 

C'leT o6hi'IHOro pacwHpeHHSI, o6ecne'lnno !j>op

MHposaane ny3blpbKOB no TpeKy '18CTHU BO BCeM 

o6'beMe KaMephi. 

Oony'leHHbiA peaynbT8T YK83biB8eT H8 npHH

UHnHanbHY~ B03MOlKHOCTb nonHoA 38MeHbl pac

WHpHTenbHOrO ycTpOACTB8 lKH.IlKOBOAOpOAHOA ny-

3blpbKOBOA KaMepbi ynbTpaasyKosoA xone6arenh-



HOA CHCTeMOA. 8TO HCCllellOB8HHe BbiDOliHeHO 

B recaoM corpyaHH'IeCTBe c AxycTH'IeCKHM HH

CTBTyTOM AH CCCP. 
2. KoopaHH.aTHbiA nponopuHoHanbHbiA 

C q e T 'I H K • p aapa60T8H HOBbiA THO C'leT'IHK8 

'18CTHU - MHOrOHHTSIHOA DPODOPUHOH8llbHbiA C'leT

'IHK pa3MepaMH 30 X 30 CM2, npellH83H8'1eHHbiA llliSI 

H3MepeHHSI KOOpllHH8T TpeKOB 38pSilKeHHblX '18CTHU. 

Ero XOHCTpyKUHSI 003BOliSieT CHHM8Tb HHfl!opM8UHIO 

0 KOOpllHHSTe Tpexa C eaHHOA npoBOliOKH, HMeJO

weA 6onbwoe yaenbaoe conpoTHeneaHe H HaTH-
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~ PHc. 80 . Ynbrpa3ByKOBOR H3nyqarenb. 

PHc. 81. B na6oparopHH HJlepHbiX npo6neM p83-

pa60T8H C'leT'IHK 'IBCTHU HOBOrO THnB - MHOro

HHTHHOil nponopUHOHBilbHblil C'leT'IHK P.nH H3Me

peHHH x o opP.HHBT nponeraiOll!HX 'IBCTHU. Ha CHHM-

Ke - OP.HH H3 KOOpP.HHBTHhlX C'leT'IHKOB, C03P.B-
B8eMbiX 1166oparopHH. 

ayroA 3 Hraaroo6paaao no eceA pa6oqelt nnowa

llH C'leT 'IHK8. 8To aaeT B03MOlKHOCTb H36elK8Tb 

pSilla OCliOlKHeHHA, XapaxTepHblX llliSI C'leT'IHKOB 

CO MHOrHMH OTllellbHbiMH HHTSIMH. Ha BbiXOlle 

C'leT'IHK 8 HCDOnb3YIOTCSI yCHliHTeliH TOK8 C Ma

llblM B X OllHbiM conpOTHBlleHHeM. 

3. H 0 a S1 C H C T e M a p a C W H p e H H S1 lK H ll

K 0 B 0 ll 0 p 0 ll H 0 A KaMe p bl • CoaaaHa H HC

DbiTaHa CHCTeMa p8CWHpeHHSI, OCHOB8HH8SI H8 

3lleKTPOllHHaMH'IeCKOM npHHUHDe C HCDOllb30Ba

HHeM HM DyllbCHOA KaTyWKH H3 CBepxnpOBOllHHKa, 
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~ 
Pac. 82. CeManap B HHcraryre t/JH3HKH BbiCo

KHX 3HepraR (Cepnyxos). C coo6wenaeM o6 

accne.aosaHHJUC no paapa6orKe B OHRH Koop.aa

HaTHbiJC HpOHOpiiHOHBRbHb/JC C'leT'IHKOB HB CeMH

Hape BbiCTynnn B.r. 3aHoB. 

Pac. 83. 3neKrpo.aHHBMH'leCKHil npaso.a pacmapa

renbHoro ycrpoilcrsa .anH ny3bipbKOBoil KaMepbi 

C HCHORb30BBHHeM HMnyn&CHOil KBTYWKH H3 

CBepXHpOBO~HHKB. 

~ 



pa6ora~weA B pacceHHHOM none csepxnpoBOAH

wero coneHOHAa. C nOMOWbiO TaKOH CHCTeMbl 

MOlKeT 6biTb ocymeCTBneH pe30HaHCHbiH pelKHM 

pa60Tbl KaMepbl H BO MHOrO pa3 yMeHbWeHbl 

noTepH SHeprHH B y3naX npHBOAa, HMeiOWHe 

MeCTO B paCWHpHTenbHblX CHCTeMaX 06bi'IHOrO 

Tuna. 

4. H 0 B bl A Me T 0 A H 3 M e p e H H H S He p r H H 

'I aCT H U. npennolKeH H HCCneAOBaH MeTOA H3-

MepeHHH SHeprHH raMMa-KBaHTOB H aneKTpOHOB 

BbiCOKHX SHeprHA no HHTeHCHBHOCTH BTOpH'IHblX 

sneKTpOHOB B MaKCHMyMe aneKTpOHHo-~TOHHo

ro nHBHH, OTnH'Ia~WHHCH npOCTOTOH H no3BOnHJO

WHA ocymeCTBHTb OAHOBpeMeHHoe H3MepeHHe 

SHeprHH HeCKOnbKHX raMMa-KBaHTOB, pa3neTaJO

WHXCH non ManbiMH yrnaMH. 
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5. M a c c- c en a paT o p. OcywecrsneH 3anycK 

Macc-cenaparopa, npenHa3Ha'leHHoro nnH pa3-

neneH H KOpOTKOlKHBYWHX H30TOnOB. ll ony'leHbl 

ny'IKH pa3neneHHbiX H30TOnOB KCeHOH8. 

6. p 8 3 B H THe U e H T p a H a K 0 nne H H H H 

o6pa60TKH SKCnepBMeHTanbHOA HH

Ijl 0 p M aU H H. BeeAeHa B onbiTHy~ SKCnnyaTaUHIO 

CHCTe Ma npHMOH CBH3H UeHTpa C 38M 'MHHCK-22' 

no Ka6en~. H 3asepmeHbi nonroTOBHTen&Hbie pa-

6oTbi no HananKe CHCTeMbl o6paTHOH CBH3H H 

MHOrOMepHOrO aHanH3a, KOTOpaH no3BOnHeT OA

HOBpe MeHHO ocymeCTBnHTb aMnnHTYAHblH aHanH3 

OT B OCbMH AeTeKTOpOB. 

1. ll o nyaBTOMaTH'IeCKaH ycTaHOBKa 

AnH n p OCMOTpa H 06Mepa CHHMKOB C HCKpOBblX 

PHc. 84. Macc-cenaparop onH paaoeneHHH xoporKO)I(HBYlllHX H3o r onoa a 3KCnepHMeHrax, 
npOBOIIHMblX HB CHHXpOliHKOOTpOHe. 
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...... 
PHc. 85. llpocMorpoB&Iil cron anH o6pa6orKH 

CHHMKOB C HCKpOBbiX K8Mep, Pa3Mepbl 3Kp8H8 
J050x750 MM2, flpH60p H03BOnHeT o6pa68TbiB8Tb 

Henepi/JopHpOBBHH)'IO t/JOTOnneHKY UIHpHHOJI 35 MM 

c ysenH'leHHeM X20. Orc'leTHoe ycrpoilcrso 

IIBeT B03MOJKHOC77:> H3MepHTb KOOp/IHHBTbl C no
MOHlbiO t/JOTOIIBT'lHKOB. 

KaMep C Bb!BOAOM HHciiOpMSilHH Ha nepclloneHTy 

C03A8H8 H CA8H8 B 9KCnnyaT81lH~. 

8. H 3 M e p e H H e n p o ell H n H n y 'I K o B 'I a c -

T H ll, CKOHCTpyHpOB8H8 CHCTeMa JlnSI H3MepeHHSI 

npociiHnSI ny'IKOB CHHXpOilHKnOTpOHa C DOMOWb~ 

nposonO'IHOA HCKpOBOA KaMepbl C clleppHTOBbiMH 

KOnbll8MH. 3asepmeHa pa3pa60TK8 CHCTeMbl C'beMa 

HH«fJOpM8UHH, 

9, C a H3 b 3 B M • M H H c K - 2 • c B He w H H

M H C H C T eM 8 M H. l13rOTOBneHa H BBeJleHa B 

9KCnnyaTallH~ ycosepweHCTBOB8HH8SI CTOAKa CBSI3H 

PHC, 86 a. noaroTOBKB ycraHOBKH ann 

3KcnepHMeHra no H3y'leHHIO npouec-

ca, o6paraoro 3neKrpopoJKaeHHIO 

nH-Me3oHa. Cnesa aanpaso: A.B.JieAt&-

HHOB, r.r. MKpT'lHH, A.4>. 4>eayHOB, 

~~ • 3neKTpOHHBH perHCTpHpyiOIIlBH 

annaparypa ycraHOBKH. Ha CHHMKe: 

11.11. HeMeHoB, A.B. Kynuos • 



38M 'MHHCK-2' C BHeWHHMH MHOrOK8H8llbHbl

MH CHCTeM8MH. npoBelleHbl BCeCTOpOHHHe HCnbi

TSHHH CHCTeMbl C Ge(Li) -lleTeKTOpaMH llnH 

npel.tH3HOHHblX H3MepeHHA 9HeprHH r&MM8-KB8H

TOB H KOHBepCHOHHhlX sneKTpOHOB. 

10. CTaHllapTHbie sneKTpOHHbie cxe

M bl. Paapa()oTaHa CTpyKTypa HOBOA CHCTeMbl 

H8HOC8KYHl1HbiX sneKTpOHHblX ()noKOB, KOTOpaH 

llOn>KHa o()ecne'IHTb HaQe>KHOCTb annapaTypbi 

npH MHHHM&nbHOA npellB&pHTen&HOA HSCTpoAKe. 

HaroTosneH H HCnbiTSH ODblTHbiA o()pa3el.t BXOll

Horo ~OpMHpOBaTenH H nepec'leTHSH CHCTeMa 

Ha 100 Mru. 
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Kpynuhle 3KcnepHMeHTaJibHhle ycTauOBKH 

AAB HCCAeAOBaHHI 

ua ycKopHreAe 70 r3B H~B3 

1. Mar H H T H bl A H c K p 0 BoA C n e K T p oM e T p. 

0Tpa6oT aHa Ha MollenHx 6on&waH 'I&CTb yanos 

cneKTpo MeTpa. HaroTosneH&I BbiCOKOBOllbTHbie 

reHepaTOpbl QnH HMnyn&CHOrO nHTSHHSI HCKpOBblX 

KaMep c neKTpoMeTpa. HaroTosneaa H oTna>KeHa 

H8 DY'IKe '18CTHI.t sneKTpOHHKa QnSI CHCT9Mbl 3a

nyCK8 cKposoro cneKTpoMeTpa. 0Tpa6oTaHa 

CHCTeMa KOHTponH COCT888 raaa B KSMepax 
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H CHCTeMa HenpepblBHOA O'IHCTKH raaa B cneKT

poMeTpe. noarOTOBneH TeXHH'IeCKHA n p oeKT ¢Q
TOrpaMMeTpH'IeCKHX KaMep. CoaaaHbr S/leKTpoH

Hbre ycTpOACTBa anH ynpaaneHHSI CHCTe MOA H3-

MepeHHSI MarHHTHOrO nonS! H BbiBOaa HHcJlOpMa

UHH. MarHHT cneKTpOMeTpa HaXOaHTC SI B CTa-

aHH H3rOTOBneHHSI. 

2. npoeKT MHOrOKy6oaoA >KHJ:l K OBOAO

K aM e p bl. 8biJ:laHO 3aQaHH e npoeKT-pOJ:tHOA 

HbiM opraHH3aUHSIM Ha paapa60TKY TeXHHK0-3KO

HOMH'IeCKOrO 060CHOBaHHSI Ha 4-MeTpOBYIO )I(HAKO

BOJ:tOpOJ:tHYIO KaMepy B coneHOHJ:te H3 c sepxnpo

BOJ:lHHKa. npoJ:tOn>KanOCb KOHCTpyaposa HHe pSIJ:la 

HaH6onee OTBeTCTBeHHbiX y3nOB KaMepb10 TaKHX, 

KaK paCWHpHTenbHaSI CHCTeMa, CBeTOOn TH'IeCKHe 

ycTpoAcTsa. BeaeTCH oTpa6oTKa yanos 80-caH

THMeTposoA MOQenH MHOrOKy6osoA KaMepbl. 

Paapa6oTaHa H ocsoeaa TexaonorHH Ha roTosne

HHH H3 CTeKnonnaCTHKOB nOJ:tBH>KHbiX 3 neMeHTOB 

paCWHpHTenbHOrO yCTpOACTBa. l13rOTOBneHbl 

onbiTHbre o6pa3Ubl TopoaaanbHbiX cHnb<jloHoB. Coa

J:taHbi KpHOCTaTbl anH 40-CaHTHMeTpOB OrO Mar

HHTa-coneHOHaa. 3asepweHbr HCcnenosaHHli nose

aeHHSI CBeTOOTpa>KaiOIUHX M8 TepHanOB Ha OCHOBe 

CKOT'InaATa. npoBeQeHbl HCnbiTaHHSI K OnbUeBbiX 

HMnynbCHblX naMn. 3aKaH'IHBaeTCSI p a 3pa60TKa 

npeJ:tnpHSITHeM Kapn UeAcc HeRa (fDP ) onTHKH 

anH KaMepbr. BbrnOnHeHbr pa6o'IHe 'lepTe>KH 6ea

BH6pauHOHHoro nHeBMOrHJ:tpasnH'IeCKoro npasona 

pacwHpHTenbHoA CHCTeMbr. CaenaHa Monenb 3neK

TpOJ:tHHaMH'IecKoA CHCTeMbl paCWHpeHH S1 KaMep bl. 

8. noQrOTOBKa 3KCnepHMeHT-8 no no-· 

HCKY TSI>KenbiX 'laCTHU H aH T HSIAep. 

8 OCHOBHOM 3aaepweHO HCnbiTaHHe KOMnneKCa 

Pee. 87. Y'leHbre OHHH H Ht/IB3 COBMec r eo 

rOTOBHT 3KCnepHMeHT no HCCRePOBBHH~ HHTep

ljiepeHUHH HellrpanbHbrJC K -Me30HOB Ha ycKop n

rene 76 rsB. B onblTBJC 6yper Hcnonb30B8H Ho

Bblil MBTOP onpepeneHHH 3HeprHH y -KBBHTOB 

BblCOKHJC 3HeprHII no HHTeHCHBHOCTH BTOpH'IHbiJC 

3R9KTpOHOB B MBKCHMyMe sneKTpOHHo-t/JOTOHHD

ro nHBHH, rrpepnoJKeHHblll B OHHH. Ha CHHMKe: 

A.A. THIIKHH '(OHHH), K. MecTBHPHIJJBHnH H 

A.t/1. Jiyesltrres (Ht/IB3). 

~ 

annapaTypbr Ha ny'IKe ycKopHTensr 25 fss/c. 

nposoaHTCSI OTnaaKa CHCTeMbl pa60Tbl annapaTy

pbl Ha nHHHH C 38M. 

4. n oar o To s K a 3 K c n epa Me H T a no no

H c K y MoHon on H DH pa Ka. OcHOBHaH an

napaTypa ycTaHOBKH HaXOaHTCSI B CTaAHH H3ro

TOBneHHSI H HCnbiTaHHA. nposeJ:teHbl npeJ:tBapH

Ten&Hble SKCnepHMeHTbl Ha YCKOpHTene 76 f3B 

B 11<1>83, KOTOpbre nOKa3anH, 'ITO no cJ!OHOBblM 

ycnoBHHM noHCK MOHononH DHpaKa MO>KHO npo

BOJ:tHTb B o6naCTH MarHHTHblX 3apHJ:tOB p m> 10e. 
5. n o a r o T o a K a 9 K c n e p H M e H T a n o a a-

MepeHHIO nonHpH3aUHH H napaMeTpOB 

A H R B IT p -p a C C e Sl H H H n p H 3 H e p -
rHH 60 r 9 B. CocTaaneHO cjlH3H'IeCKOe o6oc-

HOBaHHe 9KCnepHMeHTa, Bblpa6oTaHbl Tpe6osaHHSI 

K BeiUeCTBY QnSI C03J:taHHSI nonHpH30BaHHOA MH-



WeHH C 60llbWHM COJlep>KaHH9M BOJlOpOJla, noJl

rOTOBneHa annapaTypa JlnH nposeJleHHH onbiTa 

no nonHpH3aUHH KpHcTanna LMN npH csepx

HH3KHX TeMnepaTypax, JlOCTHrH.YTbiX B nal5opa

TOpHH HJlepHhlX npo6neM Ha OCHOBe pa3pa6oTaH

HOro M9TOJla nony~eHHH CeepXHH3KHX TeMnepa-

Typ nyTeM pacTsopeHHH 8 He B 
4 He· 

Pa3pa6oTKH 

B 06JiaCTH YCKOpHTeJiel 

l, npoeKT CHnbHOTO~HOrO 4ta30TpOHa 

H a 700 M s B. n POJlOn>KanHCb pa60Tbl no C03-

JlaHH~ ManoA ~M930HHOA 4t86pHKH• nyTeM pe

KOHCTpyKUHH CHHXpOUHKnOTpOHa B CHnbHOTO~HhlA 

cltaaorpou Ha sueprH~ 700 M:ii'B. 3asepweH sro

poA STan MOJlenHpOBaHHH MarHHTHOrO nonK yc

TaHOBKH, npeJlyCMOTpeHO H3M9H9HH9 CpeJlHero 
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MarHHT Horo nonH Ha KOHe'IHblX paJlHycax B COOT

B9TCTBHH C Tpe6oBaHHHMH CHCTeMbl BbiBOila ny'I

Ka. npoBeJleHbl SKCnepHM9HTallbHbl9 HCCneJlOBa

HHSI MeXaHH~eCKHX ycHnHA, JleACTBY~WHX Ha CHC

TeMy CnHpanbHbllt WHMM B MarHHTHOM none. 

3aKOH'I.eHa C60pKa MaKeTa BbiCOKO'I8CTOTHOA CHC

TeMbl ycKopHTenH ( 15ea sapHaTopa). H3MepeHbi 

ocHOBHbU~ napaMeTpbi B"' CHCTeMbi, BbmonHeH 

pac~eT ocol5eHHOCTeA 4ta30BOrO JlBH>KeHHH HOHOB 

s 4taao rpoue c pacryWHM no paJlHycy MarHHTHbiM 

noneM. 3asepweuo cocTasneHHe TeltHH~ecKoro 

npOeKTa ycTaHOBKH •$• • 

2. n p 0 e K T M 0 H 0 9 He pre T H 'I e C K 0 r 0 

u H K n o T p o H a. CosMeCTHO c npoeKTHbiMH opra

HH3aUH HMH COCTasneHO TeXHHKQ-SKOHOMH~eCKOe 

060CHOBaHHe Op09KT8 MOHOSHepreTH'IeCKOrO UHK

noTpOHa. Bbmonueuo MOJlenHposaHHe HaH6onee 

OTBeTC TBeHHblX yanoB ycTaHOBKH - BbiCOKO~aC

TOTHOII CHCTeMbl H CeKUHH MarHHT8 yCKOpHTenH, 

PHC, 88, P.nH HCCne

llOB8HHil1 CBH38HHbiJC 

C C03Jl8HHeM HOBbllC 

YCKOpHrene/1, B na-
60p8TOpHH RJlepHbiJC 

npo6neM C031lBH 

PRI1 npeUH3HOHHMJC 

npH60pOB JlRH H3-

MepeHHH M8rHHTHbiJC 

noneil. Ha CHHMKe: 

C.A. HsawKeBH'l, 

IO.H. P.eHHcos, 

n. T. Ill•wnHHHHICos. 
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Paapa6oTaHa MO.Qenb CHCTeMbi, npe.QHa 3Ha'leH

H8R llllR npoBepKH .QOnyCKOB no CTa6HllH38UHH 

aMnllHTyllbl BbiCOKO'IaCTOTHOrO HanpR)I{_ElHHR H 

cpa3Hp0BKH OCHOBHblX H )lOnOllHHTenbHblX 3neKTpO

llOB, Monenb uaroTasnusaeTCR B U3Me OIUU1. 
3, C H C 1' eM a H H)!{ e K U H H, 3KcnepHMe HTanbHO 

OCyWeCTBneHa BHeWHSISI HH)I{eKUHR 9lleK TpOHHOrO 

ny'IKa B KOnbUeByiO 911eKTpOHHyiO MO.Qenb npo

T'OHHOrO penSITHBHCTCKOrO UHKnOTpOHa C *eCTKOH 

!j>oKyCHpOBKOH, nony'leH npenenbHblH TOK 4QQ MK8, 

COOTBeTCTByiOWHH no a¢¢eKTy none pe'IHOrO 

npOCTpaHCTBeHHOrO aapR.Qa npOTOHHOM Y TOKY 

B 150 MHnnuaMnep. BbmonHeHbi pn6oTbi no pe

rucTpaUHH aneKTpOHHOrO ny'IKa, 

4, <I> a 3 0 T p 0 H H bl A p e * H M H 8 U H K n 0 1' p 0-

H a X, 8 HCCnenosaHHH Ha MO.QenH UHKnoTpOHa 

C npOCTpaHCTBeHHOH B8pH8UHeH MarHHTHOrO non~ 

Bb!OOnHeH UHKn paC'IeTOB no C03ll8HHIO !jla 30TpOH

HOrO pe*HM8 YCKOpeHHR H8 UHKnOTpOH8X THna 

Y-120 npu ysenH'IeHHH npenenbHoA aHep r HH npo

TOHOB no 50 Mas, 

3KcDJtyaT~B 

CHHXpO~JIOTJ)OHa 

noKa3aTellH pa60Tbl CHHX p OUHK-

11 0 T p 0 H a B 1969 r 0 ll y 

noKa3aTellb 
C 1 SIHBapSI n o 

31 lleKa6pSI, 'laCbl% 

1. 3annaHHpOBaHHOe 

BpeMSI pa60Tbl 1 

B TOM 'IHClle: 

a) Ha sicnepuMeH

TallbHbie uccne
llOBaHH SI no !J>H-

3HKe 

6) Ha pa6oTbi no 

nOBbiWeHHIO HH

TeHCilBHOCTH yc

KOpHTellSI 

7020 100 

6135 87 

59 1 

C 1 SIHBapSI 
n OKa3a Tellb 

no 31 neKa6pSI, % 
'laCbl 

B) Ha nonrOTOBKY 

K SKCnepHMeHTY 

¢lH3H1JeCKOii an

napaTypbl H rex

HonorH'IeCKYJO non-

roTOBKY yCKOpH- 751 
TellSI 

r) Ha SKcnnyaTa

UHOHHhie npOCTOH 

2. Pa6oTa MeaoHHoro 

TpaKTa 

3. Pa6oTa cucTeMbi pac

TSI)I{KH ny'IKa, cpellHSISI 

HHTeHCHBHOCTb 2,3 MKa 

74 

2718 

2738 

11 

Y cosepmeHCTBOB8HHe 

CKHXpoQKK~OTpOHB 

1. B bi Boll n poT o HoB, 3asepweH pac'leT Mar

HHTHoro KaHana C CHllbHOH ~OKYCHpOBKaA, He

llHHeAHOro pereHepaTopa H nOBOpOTHOrO ycTpOA

CTBS HOBOA CHCTeMbl BblBOll8 npOTOHOB H3 yCKO

pHTellR. HaAaeHo, 'ITO K09~HUHeHT BbiBona Mo

*eT llOCTHr8Tb 50% (6e3 y'leTa HellHHeAHOCTH 

pacnpeaeneHHR MarHHTHoro nong no BepTHKana). 

8bi0011HeHO MOll911HpOB8HHe CeKUHH K8H8118, pe

reHepaTopa H nosopoTHoro ycTpoAcrsa. noaro

TosneHbi pa60'IH9 'lepTe*H K8H8lla H B OCHOBHOM 

H3rOTOB119H8 HOB8SI CHCT9M8 Bb!BOI18, 

2. PacTR)I{KS ny'IKa. Paapa6oTaH H ucnbi

TaH 9KCDepHM9HT8llbHbiH B8pH8HT CX9Mbl nHTS

HHSI H ynpaB119HHSI HOBOA CHCT9Mbl paCT!I*KH npo

TOHHOrO ny'IKS YCKOpHT911R, n03B011HaweA B llB8 

pa38 yBellH'IHTb llllHTellbHOCTb paCTSIHYTOrO ny'l-



Ka (ao 7 MHnnHceKyHa) npH coxpaHeHHH ero 

CpeaHeA HHTeHCHBHOCTH. p 8CTSIHYTbiA Dy'IOK He 

HMeeT MHKpOCTpyKTypbi 1 o6ycnosneHHOA aeAcT

BHeM BbiCOKOA '18CTOTbi. KpaTKOBpeMennoe yee

nH'IeHHe TOKa B CHCTeMe paCTH*KH yeenH'IHBano 

HHTeHCHBHOCTb B 1,3 pa3a. BeeaeHHe HOBOA CHC

TeMbl paCTH*KH Dy'IKa D03BOnHT COKpaTHTb BpeMH 

Ha6opa CT8THCTHKH B 9KCDepHMeHT8X H yMeHb

WHTb OWH6KH 1 Bbi3BaHHbie cjiOHOM cny'laAHbiX co-

6biTHA. 
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3. M o a e p H H 3 H p o B a H hi y 3 n bi ox n a *a e

HHSI BhlCOK0'18CTOTHOrO reHepaTopa 

H npoxoaHoro H30nHTopa cjiHaepa. 

Paapa 6oraHbi H npoxoaHT HCDbiTaHHH 6noKH 

HMDyn& CHOrO ynpaeneHHSI H CeTO'IHbiA MoaynH

TOp aMDnHTyaHOA KOppeKUHH anSI KOMDneKCHO

ro nep esoaa eceA CHCTeM&I ynpasneHHH Ha 

nonynp oe·oaRHKOBbie npH6opbi, o6ecne'{HB8IOWHe 

6on&Wy iO CTa6Hn&HOCTb H Haae*HOCTb pa60Tbl 

CHHXpOUHKnOTpOHa. 
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Jla6opaTOpHH 
H~epHbiX 

peaKQHH 

3.aeKTpOM BI"'IHTHIIII 

Macc-cenaparop 

Ha ny11Ke TDeJihiX HOHOB (3MCHAIITH) 

npoeoaunacb noaroTOBKa 3MCHAnTH K 

OnbiT8M no CHHTeay H H3y'leHHIO CBOACTB p8llH0-

8KTHBHOrO pacnaaa HeATpOHOH36bJTO'IHblX H3o

TOllOB nerKHX SUlep. PaapewaJOWBSI cnoco6HOCTb 

YCT8HOBKH ~ 500 ll03BOnSieT npOBOllHTb H8lle~

HYIO HlleHTHciJHK81lHIO M8CCOBOrO 'IHCna H30TOna, 

6biCTpOT8 ee lleACTBHSI COCT8BnSieT HeCKOnbKO 

MHnnHceKyHa. B Macc-cenapaTope npennonara

eTCSI HCllOnb30B8Tb TOnCTYIO MHWeHb, 'ITO ll03-

BOnHT 3H8'1HTenbHO yeenH'IHTb BblXOll H30TOnOB. 

Benacb TaK~e pa6oTa no aanbHeAweMy ycoeep

weHCTBOBaHHJO HOHHOro HCTO'IHHKa llnSI 3MCHA0-
Tl1 H no yMeHbWeHHJO ciJoHa B ycTaHOBKe. Y co

eepweHCTBOBBHHbiA B8pH8HT HCTO'IHHK8 HCnonb-

30BanCSI llnSI 3neKtpOMarHHTHOA cenapallHR npo

llYKTOB SlllepHblX peaKilHA B WHpOKOM llH8ll83o

He, KOTOpblA BKnl0'18eT B ce6H KBK raaoo6pa3-

HbJe, TaK H TpyaaoneTy'lae sneMeHTbi. 

MarHHTIIIIII aH8.1113arop 

C Te.lea<ODOM 113 TOHKOrO H TOJICTOrO 

DO.IIynpOBO.QHHKOBhiX ,QeTeKTOpoB 

B cl»OK8JibHOI DJIOCKOCTH 

npeano)l{eH HOBbiA MeTOll Hll9HTHciJHK81lRH 

npOllYK TOB SlllepHbiX peaKilHA C TH~enbJMH Ho

H8MH1 npencTaBnSIIOIUHA co6oA KOM6HH81lHIO Me-
dE 

TOllOB MarHHTHOro aHanH38 H crx-xE • HOBbJA 

MeTOll ll03BOnSieT ycTp8HHTb HeOllH03H8'1HOCTb 

HlleHTHciJHK81lHH, o6ycnoeneHHYIO HanR'IHeM HeCKOnb

KHX 38pS1ll0BblX COCTOHHHA '18CTHil (pH C. 89) o 

MarHHTHbiA aHanuaaTop c oaaopollHbiM 

noneM H llBOAHOA ciJoKyCHpOBKOA HMeeT cneayJO

JUHe ocHOBHbJe napaMeTpbl: paaHyc noeopoTa 

1,26 M, yron OTKnOH9HHSI 70°1 M8KCHM8nbHoe 

MarHHTHoe none 18 KHnoraycc, exoaaoA Tenec

HbiA yron 8·10-3 CTepall, llHCnepCHH no HMnynh-
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PH c . 89. CxeMa Me

,lt 
TO/lOB -;{T"". f:, MBr-

HHTHOrO 8H8nH3B H 

HX KOM6HH8UHH. 

PHc. 90. 3neKTpo

MarHHTHNJ'i BHBnH-

38 TOp npOP.YKTOB 

fiP.epHbiX peBKUHH, 

HCI10nb3yeMbiH B 

OI1b iT8X ITO HCCne

P.OBBHH/0 HeHTpOHO

H36biTO'lHb/X H30TO

I10B nerKHX 3ne

MeHTOB. Ha CHHMKe: 

T.f/J, J.'pHP.HeB, 

B.n. MnxeeB, 

A.r. Apr10x, 

A.r. 3onKHH H 

H. BHnb'IHHCKH, 
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cy 1%, paapewaiOwaH cnoco6HOCTb no HM nyllb

cy (HcTO'IHHK c r = 5 MM) 0,3%. ToHKHe no

nynpoBO.IlHHKOBhie ,lleTeKTOpbl, HCnOnb3ye~bJe B 

TeneCKOne, HMeiOT TOnWHHy HeCKOnbKO .lleCHT

KOB MHKpOH, pa60'IYIO nnOW8llb OT 1 llO 5 CM2 

H paapeweHHe llO 3%. 

P83pa6oTKa 

HOBbiX 

HOHHbiX HCTOqHHKOB 

npo.llon>KanaCb pa3pa60TK8 HOHHbJX HCTO'I

HHKOB .llnH nony'leHHSI MHOr038pS1HblX HOHOB Kanb

UHSI H UHHK8. C03ll8Hbl HCTO'IHHKH llBYX THnos: 

....... 
PHc. 91. CsepJCBblcoxosaxyyMHblil MeKTpoaaony-

J '198011 HCTO'lHHK ttnH IIDny'leHHH HOHOB BblCOKOil 
~ 3Bp.ll.QHOCTH1 pa3pa6aTblBB9Mblil B na6opaTOPHH 

Haepablx. peaxuHil. Bsepxy-B.H. 11Jep6ax H E./1. 11o
aeu. 



1) c noaaqeA pa6oqero semecrsa MeroaoM 

KaToaHoro pacnhineHHSI H 2) c noaa'leit pa6o'lero 

BemeCTB8 HCnapeHHeM H3 THrnSI, HCTO'IHHKH HC

llhiT8Hbi Ha CTeHae H llHKnOTpOHe, 8hiBeaeHHbiit 

ny'IOK yCKOpeHHbiX HOHOB Zn HMeeT HHTeH-

CHBHOCTb 5•1o8 HOHOB B cexyHay. 

npoaon>KanaCb pa3p800TK8 CBepXBbiCOKOB8-

KYYMHOrO aneXTpOHHonyqesoro HCTO'IHHK8 anSI 

nony'leHHSI HOHOB BhiCOKoA aapSillHOCTH. B na6o

paTopaoA ycTaHOBKe H8 BhiXOlle aneKTpOHHOny

qeeoro HOHHoro HCTO'IHHKa npH pa6ore c aTo

MaMH OCT8TO'IHOrO raaa H80niOl18nHCb HOHbl 

C 5+ N f>+- 0 7+ • B npeaeapHTen&HhiX . . 
aKcnepHMeHTax no HOHH3811HH aonoTa nony'leHhi 

HOHhi ennoTb ao HOHOB Au 19 + . 

OCKOJIKOB ,QeJieHHH 

Paapa60T8H MHOrOHHTeBoit HCKpOBOit C'leT

'IHK OCKOnKOB aeneHHSI. HaMepeaa acjlclleKTHB

HOCTb perHCTp81lHH OCKOnKOB aeneHHSI H a -
qaCTHil anSI pa3nH'IHbiX CMeCeit ra30B H8 OCHOBe 

He • Ne Ar • Kr • Xe H N :J • noKa-

38HO, 'ITO anSI uenoro pSilla CMeceA raaoe (aa-

npHMep, 1,5% N 2 + 98,5% He ; 0,5% Xe + 

+Va 

PHc. 92. CxeMa 3KcnepHMeHT8 no HccneaoBBHH/0 

o6p830B8HHH CIIOHT8HHO aenHWHXCH H30MepOB 

B ¢oroHtiepHbiX peaKIIHHX, B Ka'lecrBe aereKro

pa OCKOnKOB aeneHHH Cny~Hn MHOrOHHTeBOH 

HCKpOBOil C'leT'IHK1 H8IIOnHeHHbiil CMeCb/0 r830B 

N, (1,5%) + He (98,5%). 
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+99,5% He ; 10% Xe H ap.) 

MO>KHO llOCTHrHyTb a~eKTHBHOCTH perHCTpallHH 

OCKOnK OB llO 50% H B TO >Ke BpeMSI a~eKTHB

HOCTb p erHCT8.81lHH a -'18CTHil He 6yaeT npe

BhimaTb 10-1 %. 3TO no3BOnHT yeepeHHO pa-

OOT8Tb npH CHIIbHOM ctJoae a -Hany'leHHSI (no 

10
9 a -'18CTHil ) 

• HaMepSinocb T8K>Ke paape
ceK 

wa10wee epeMSI anSI Tex >Ke CMeceA raaoe H 

ObinO n oK838HO, 'ITO ORO ClfnbHO MeHSieTCSI B 

38BHCH M OCTH OT COCT8B8 CMeCH loT JQ HCell. 

anSI 'iHCToro N 2 no 150 aceK anSI cMeCH 

0,5% Xe + 99,5% He ) • HcKposoA C'leT'IHK 

HcnOnb3 0B8nCSI anSI perHCTp81lHif OCKOnKOB CnOH

T8HHO a enSIWHXCSI lf30MepOB, OOp83YIOWifXCSI B 

peaKilH SIX C HeATpOH8MH If y -KB8HT8MH. 

BoJibWHe 

nponop~OHaJibHble ClleT'IHKH 

OCKOJIKOB 

,neJieHHH 

n n SI perHCTp81lHH OCKOnKOB CnOHT8HHOrO 

aeneHH SI 6bmo H3roToeneao aecKonhKO 6onhWifX 

nponopllHOHanbHhiX c'leT'IIfKOB. Hx Kopnyca npea

craensrn H co6oA TOHXOCTeHHhie aniOMHHHeBbie 

HnH CT8n bHhie TpyOhl anHHOA 200 CM H .lllf8MeT

pOM 26 CM. nnoWallb BHYTP,eHHeA noeepXHOCTH 

C'ieT'IHKa paBHHnacb 1,6·104 
ct.?-. KaToaaMH 

C'ieT'IHK OB cny>KHnH nonyUifnHHllpH'IeCKHe >Keno-
08 H3 amoMHHHeBoro cnnaea. Aao.uoM cny>KHnH 

HHXpOMOBbie HHTH llH8MeTpOM 50 MKM, yKpen

neHHbie H8 TOpllOBbiX KpbiWK8X-H30nSITOp8X H3 

oprcTeKn a. B Ka'leCTBe aanonHHTenSI lfCnonb3o

sancH M eTaH non nasneHHeM 50 MM. pr.cr. 

3neKTpOHH8SI CXeM8 06ecne'IHB8n8 .llHCKpHMHH8-

IlHIO HMn ynbCOB a -'i8CTHil OT npHMeceit yp8H8 

H TOpHSI If nHHeitHO nepell8B8n8 lfMnynbCbl OCKOn

KOB .uene HHSI H8 CXeMy 38TSI>KKH H ,ll8nee H8 C8-

MOnHCell. 3cPcPeKTHBHOCTb perHCTp81lHH OCKOnKOB 

.ueneHHSI p8BHSin8Cb 60% npH npaKTH'IeCKH Hyne

BOM cPOHe. 
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~ 
PBc. 93. 5ollbUJBe nponopaBoHBilbHble c'leT'IHKH, 

HCHOilb3yeMble HpH HOBCKBJC CBepJCTHJKeflbiJC 3ne

MeHTOB B npKpo.ae. Ha CHHMKe: H.K. CKo6enea. 

PKc. 94. BHeJJJHHil BK~t .aereKropoa HeilrpoHOB 

c _snexrpoHHOil annaparypoll. Ha CHHMKe: 

r.M. Tep-Axomr• • M.n. Haaaoa. 

~ 



p 83p800TI<8 

3~eKTpOHHOA annapatypH 

OcywecTBlleHa MOllepHH38IIHSI annapaTypbJ 

llnH onbJTOB no 105-oMy sneMeHTy c napannen&

aol DOll&qel KOllOB B CTOIKH 8H8nH38TOpOB 

AH-4096 H MAPC-10. 3aKoHqeHa pa3pal5oTKa 

npeiiH3HOHHoro cneKTpoMeTpaqec~:oro ycKnHTe

nsr C OpHM8H8HH8M 8KTHBHOrO ¢opMHpOB8HHSI 

HMDyllbCOB H YHHB8pC811bHOrO npellyCHnHTensr. 

3aaepweH~ pal5oT~ no C03ll8HH~ KOMnneKca 

8MDnHTYllHbJX KOllHPOBWBKOB B H3MepHT8nbHOM 

ueHTpe nal5opaTopaa. H3roToaneaa sneKTpOHHasr 

annapaTypa K yCT8HOBK8M1 npellH83HaqeHH~M 

MSI noacKa cnoHTaHHO llensrwaxcsr csepXTHlKenbJX 
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sneMeHTOB. YcTaHosneHa sneKTpoHHo-BbJqacna

Ten&Ha sr MSWHHa Tan a TP A , a HaqaTbJ nollroToB

Ka sKcnepaMeHTOB Ha naHBH c TP A H MOllena
poaasae ynpaaneHBSI ycKopaTeneM Y-200. 

PaooTa 

H ycosepmeHCTBOBaHHe 

yCKopHTeJieA 

TDe~X HOHOB 

0CHOBHbJe cjiK3HqecKHe SKCnepHMeHTbl na6opa

TOpHH Slll8PH~X peaKUBI BenBCb H8 ycKOpHTene 

Y-800, speMsr pa6oT~ KOToporo Ha cjla3aqecKHe 

accnellOBSHHSI cocTaaano o~:ono 7000 qacoa. 

Ha peKOHCTpyHposaHHOM ycKopHTene Y-200 

15bm T&KlKe npoBelleH PSill c!IH3HqecKBX pa6oT Ha 
nyq~:ax 20, 4 He, 12 C, 11 0, 20Ne. 

Bon&wasr 'laCTb apeMeHB 6&ma acnon&3o
BaHa lln sr OKOH'IaTenbHOI Han&llKH yCKOpHTenSI 

Y -200. S&mo noKa3aHo, 'ITO cc!lopMapoaaHHoe 

MarHHTHoe none n03aonsreT ocywecTansrTb eo 

seeM l1Hana3oHe pallaycos ycTolqasoe K30XAOH
Hoe ycKopeHHe HOHOB, llnH KOTOpblX 2,8 .::S 7: ~ 4. 
3cjlcjleKTHBHOCTb npOXOlKlleHHH ny'IK8 OT Haqan&Ho-

ro llO KOHe'IHoro pallayca cocTaansreT 50-70%. 
0cHOBHble napaMeTp~ ny'IKOB ycKopeHHblX ltOHOB 

npellCTasneHbJ B cnellytowel Tal5naue: 

Tan aoaos 

2 D I+ 

3Heprasr 
(Mss) 

34 

52 

H HTeHCHBHOCTb 

a HMnyn&ce 
(MK8) 

200 

400 

PHc. 95. B H3MepHT611bHOM uearpe na6oparopHH 

~epHhlX peaxaHR ycraaosneaa ManaR 3nexrpoHHo

Bbl'lHCnHrem.HaR MBUJBHB searepcxoro npoH3-

soncrsa THna TPA H aarrara nonrorosxa K 3K

cnepaMeHTBM sa RHHHH c TPA, a raKJKe Mone

napoBBHHto ynpaBR8HHR IIHKROTpOHOM Y-200. 
Ha CHBMxe: y nyllbra 3BM H. 3pe H A.M. Cy

xos. 



ZZL 
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THn HOHoa 3Hepi'HSI 11 HTeHCHBHOCTb .LlaHHbl e no HHTeHCHBHOCTH npHaeaeHbl ansr pa6o-
(Maa) B HMnynbce Tbl UHK llOTpOHS B HMnyllbCHOM pe~HMe CO CKBS~-

(MKa) HOCTb JO 3-5. 
4He 1+ 39 600 

nell+ 118 300 
.LlllSI BbiBOll8 nyqKa 3lleKTpOCT8THqeCKHM 

MeTOllOM 6blllH CnpoeKTHpOBSHbl H H3I'OTOBlleHbl 

12(: 4+ 210 80 
aettJneK TOp BMeCTe c MSI'HHTHbiM KaHanoM. Dhlll 

t4N 4+ 280 50 DOllyqe H nyqoK, K034KtlHUHeHT BbiBOll8 KOTOpOI'O 

180 II+ 245 50 COCTSBllSieT OKOllO 25%. npoBOllSITCSI pa6oThi no 

:lONe II+ 195 50 yaenHq eHHJO K034KtlKUKeHT8 BbJBOll8. 

~ PHc. 96. 3anylileH Macc-cenaparop P.nH pa3P.eneHHH cra6HnbHbJX H paP.f!OBKTHBHbJX H3 0 -

, TOIIOB, Ha CHHMKe: BHP. B CMOTpOBOe OKHO C nynbTB ynpasneHHH, . 
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Jla6opaTopHll 
HeHTpOHHOH 
4»H3HKH 

PBc. 97, ~OHOHHblil cnexrpoMerp nnH H:JMepe

a.Jl Heynpyroro xorepeHTHoro pscceHHHH ren

nosb!K HeJ1TpOHOB H8 MOHOKpHCT8RR8X YCT8HOB

neH Hs OIIHOM B3 nyqxos HBPs-30. flpg6op 

H3rOTOBneH B nollbCKOR HsponHoR Pecny6nHKe. 

Hs CHBMKe: H. J<poo 3H8KOMHT rocrel 011RI1 -
KSHBJICJCBK y<JeBblK- co cneJCrpoMerpoM, 

~ 

Hoau 

ciJH3Htlea<U 811D8p8T)'p8 

1. CZ, 0 H o H H bl A C neXT p 0 MeT p. Ha OJlHOM 

H3 ny'IXOB B 3XCnepHM8HT8nbHOM 3ane nHcl> 
YCT8HOBlleH H3rOTOBneHHbiA B nonbCKOA HapOJlHOA 

Pecny6nHKe cJioaoHH&IA cnexrpoMeTp, npeJlHa3-

Ha'leHH&IA JlnH H3MepeHHA aeynpyroro xorepeHT

aoro pacceHHHH TennoB&IX aeATpOHOB aa o6paa

uax - MOHOKpHCTannax. CneKTpoMeTp, pa6oTaiO

WHA no npHHUHny o6paTHOA reoMeTpHH B MeTo

Jle BpeMeHH nponeTa, n03BOnHeT npOBOJlHTb H3-

MepeHHH OllHOBpeMeaao noll TpeMH yrnaMH, Ko

He'IHbiM peayn&T8TOM 6yJleT nony'leHHe cfloHOHHblX 

H MarHOHHblX JlHCnepCHOHHblX COOTHOWeHHA. 0lKH

Jl88Moe paapeweHHe cnexTpOMeTpa 1 ~2%. 
2. neTeXTOp HeATpOHOB C HH3KOA 

'IYBCTBHTen&HOCTbiO K y -ny'ISM, no

CTpOeH HOBNA HeATpOHHNA JleTeKTOp JlnH pa6oT 

H8 nonHpH30B8HHOM ny'IKe HeATpOHOB, 3TO CUHH-
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HMnynbCHblit peaKTOp na 6blCTpb1X neilTponax HEP-30. 
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THnllSIUHOHHbJA Jl8TeKTOp C 6onbWHM COJlep>Ka

HHeM 6opa ( B BHJle M8THn6opaTa), KOTOpbiA 

HMeeT o6beM 200 naTpoa H npeacTasnHeT co6oA 

6 ueaasHCHMbiX ceKuaA s uanauapaqecKeA reo

MeTpHK 41T • HeATpOHbi aeTeKTHpyiOTCH nyTeM 

perHCTpaUHH COBDaJleHHA KaCKaaHbiX Y -KBaH

TOB 3aXBaTa B CD8UHanbHOM KOHBepTope , DOMe

W8HHOM B CKB03HOM UHnHHJlpHqeCKOM KaHane 

JleTeKTOpa Ha nyTH nyqKa. 3~eKTHBHOCTb pe

rHCTpaUHH HeATpOHOB OKOnO 20%, 3~KTHBHOCTb 

perHCTpaUHH y -KBaHTOB H3 nyqKa - MeHee 

0,1 %, TaK KaK nocneJlHHe He JlaJOT cosnaaeaaA. 

3. M ~ c c 6 a yap o B c K H A c n e K T p o M e T p 
8 T '"~-

C Han y qaT en eM £II • Hcnonb ayeM&IA 

B cyweCTBYJOWeA ycTaHOBKe nHcJ> aanyqaTenb 
57 Fe HMeeT OTHOCHTenbHyJO WHPKHY nHHHH 

1o-13. HoaaH ycTanoaKa c 117 Zn cTa BHT aa 

cny>Kfiy SIJl8pHO-~H3"qeCKOMY aKCDep HM8HTy 

H8H6onee qyBCTBHTen&HhlA H3nyqaTenb C WKpK
HOA naHHH 5•1o-16• npaMeHHeTcH HOB&IA auana-

aaTop, D03BOnSIJOWHA B8CTH HCCne)lOBaHHSI a~ 

~KTa M~cc6ayapa npa cKopocTHX cqeTa c ae
TeKTopa 6onbWe 107 HMD/CeK (TOKOBaSI perHCT-

paUHSI HMnynbcoa). AaanaaaTop C03JlaH Ha oc

HOBe M03Y Ha 512 KaHanos K HOBOro KOaHpOB

WHKa, B KOTOpOM peanH30BaH npHHUHD BpeMeH

HOrO 8H8nH38 cjlnJOKTyKpyiOWero TOKa, nonyqaeMo

ro npH KHTerpHpOBaHHK KMnynbCOB C JleTeKtO
pa. 

H3MepHTe.llbHhiA 

QeHTp 

OcywecTaneH nepeBOJl H3Mepa TenbHoro 

ueHTpa na6opaTopHH B aoaoe 3JlaHKe. B aTOM 

>Ke aaaHHH pacnono>KeHa B&JqacnaTen&Ha H Mawa

Ha E3CM-4. OcHoBH&Ie ycTpoAcTaa ueaTpa 

noJlroTosneH&I K aKcnepaMeHTaM Ha H EPe-30. 
8 HaCTOSIWee BpeMSI B COCT8B napKa MHOr OKaHanb

HblX auanaaaTopos aaMepaTen&Horo ueHTpa sxo

JlHT: 4 aaanaaaTopa Ha 4096 KaHanoa Ka>KJlbiA 
C B03MO>KHOCTbiO H3MepeHHSI Ha HKX Bp8 M8HHblX 

na6o aMnnaTyaH&IX cneKTpos, 2 speMeHHbiX ana-

naaaTopa Ha 2048 KaHanoa, OJlHH 512-KaHan&

H&IA aMnnHTYJlHbiA aaanaaaTop, JlBa MHOrOMep

HbJX aaanaaaTopa C 38DHCbJO Ha MarHHTHOA neH

Te. B cocTaB BbiXOJlHbiX ycTpoACTB a'xoJlHT: 

JlBa yCTpOACTBa UH~poneqaTH, rpa~KKODOCTpOK

Tenb, ycTpoAcTso nepeaaqa JlaHHbiX ua B3CM-4. 

Caraan&I H3 aKcnepaMeilTanbHbiX naBKnbOHOB 

nocTynaJOT ua aaanaaaTop&I qepea HOB&IA sxoa

HoA KOMMyTaTop. 

npoaon>Kanacb MOJlepHH3aUHSI OT.IlenbHbJX 

ycTpoAcTa: B 2048-KaaanbHbiX aaanaaaTopax 

COKpaWeHO JlO 20 MKCeK BpeMSI UHKna •cqHTbi

BaHHe - aanHcb', ocywecTanea pe>KHM pa6oTbi 

aHanH3aTOpOB C 6onbWOA WHpKHOA BpeMeHHbiX 

KaHanOB ( MKnnHCeKyHJlbl - CeKyHabi) 0 K3rOTOB

neHa cToAKa rspeMeHHbiX sopoT•. 

CoaJlaH KaHan CBH3H c B&JqacnHTenbHOA 

MaWHHOA E3CM-4 na6opaTOpHK HeATpOHHOA 

~H3HKH (COBM8CTHO C na6opaTOpHeA BblqHcnH

TenbHOA TeXHHKK H aBTOMaTH3aUHH. K MawHHe 

B3CM-4 DOJlKnJOqeH OCUHnnorpa~ CO CBeTOBbiM 

KapaHJlaWOM, K HaqaTa ero 3KCDnyaTaUHSio 8&1-

nonHeHbl OCHOBHbJe pa60Tbl DO H3rOTOBneHHJO K 

Hana)lKe CHCTeMbl aBTOMaTaqeCKOA o6pa60TKH 

Ha B3CM-4 MHoroMepHoA HH~OpM8UHH, 38DKCaH

HOA H8 MarHHTHOA neHTe. 

3KcnJiy8T8IUUI 

,QeJlcTByiOIQHX 

H C03,Q8HHe HOBhiX 

YCTBHOBOK 

1. PeKoHcTpyKUHSI peaKTopa K KH>KeK

T o p a. B 1968 roay HMnyn&CHbiA peaK Top HBP-1 

6bm aaMeHeH peaKTopoM HBP-30. B KOHCTpyK

UHJO aoaoro peaKTopa (s npaauane aaanoraqHyJO 

KOHCTpyKUHH npe>KHero) BHeCeHbl HeKOTOpble K3-

MeHeHHH. B HOBOM peaKTOpe DOJlBK>KHbJA aKCK 

KMeeT BMeCTO oaHoro JlBa BKnaa&IWa (ase OCHOB

Hble DOJlBH>KHbJe 30Hbl) 0 qTO CyWeCTBeHHO ynyq

WHnO TennocbeM. Ynyqweaa MexaaaqecKaSI KOH
CTpyKUKH JlpyrHX yanoB, 003BOnHJOWaSI Tenepb 



PHC. 98. J13M6pHren&Hbiii /l6HTp fla60pBTOpHH HellrpOHHOII t/JH3HKH nepeBe/1eH B HOBOe 3118-

HHe H noarOTOBneH K 3KCnepHM6HTBM HB HOBOM peBKTOpe. lieHTp nononHHRCH HOBOJI anna

parypoll, C03/1BH KBHBR CBH3H C Bbi'IHCRHTen&HOJI MBIIIHHOII £3CM- 4. 
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~ 

Pnc. 99. Haqara 3KcnnyaraUHR Hosoro peaxro

pa HSP-30. 06r.eM aKTHBHoll 30Hbl peaxropa 

2,5 11
1 

cpenHHR TeiiiiOBBJl MOIIlHOCTb 30 KBT, 

nllHT61lbHOCTb BCilb11116K He/trpOHOB 50 MKCeK 

(npH qacrore nosropeHHR HMIIYilbCOB 51/cex), 

MrHoseHHBH MOIIlHOCTb B HMnynbce 150 Msr. 

PHc. 100. JlnHeiiHblil ycxopBrellb 3nexrpoHOB -

BHJKexrop HMIIYilbCHoro peaxropa. llpH pa6ore 

peaxropa c HHJKexropoM o6ecne'IHBaercH IIIHpo

KHil cnexrp xapaxrepHCTHK: nn•renbHOCTb Heil

rpoHHbiX BCIIblllleK OT 50 no 2 MKCeK, 'IBCTOTIJ 

HMIIYilbCOB OT d,l no 100 I'U. 

~ 



MeHHTb aKn8QbJWH, aapbHpoaaTb ~8CTOTY HM

nynbCOB H npOBOQHTb apyrHe onepaUHH npH 8K

THBHpOa8HHOM peaKTOpe. npHHSITbl Mepbl K no

BbJWeHHIO HSQe>KHOCTH CHCTeM npH QIICT8HUHOH

HOM ynpasneHHH. 

npoeKTH8SI MOWHOCTb HOaoro peaKTOpa -

30 KaT. OcHOBHbie napaMeTpbi - anHTenbHOCTb 

HMnynbC8, clJoH Me>KQy HMnynbC8MH, BpeMH >KH3- • 

HH Hel!TpOHOa - cyweCTaeHHO He H3MeHHnHCb 

(a cpasHeHHH c HEPoM-1). Pa3nH'IHe aMnnHTya 

HMnynbCOB MOWHOCTH OT UBYX BKn8QbJWeA OKa-

3anOCb paBHbiM 25-30%, ~To noaaonHno B ceH

TS16pe 1969 roaa Ha'laTb sKcnnyaTaUHIO HEPa-30. 

nocne clJaaa~ecKoro nycKa peaKTopa ero 

MOWHOCTb CHCTeMaTH~eCKH UOQHHM8n8Cb, C ae

Ka6pSI 1969 rona oHa noaaep>KHBaeTCH Ha yposae 

20 KBT. npoBeQeHHbie HCUbJT8HHSI H nepBbJe Me

CHUb! 3KCnnyaT8UHH nOK838nH,~TO pe8KTOp, ero 

CHCTeMbl ynpasneHHSI H KOHTpOnSI nonHOCTbiO co

OTBeTCTByiOT p8C'IeT8M H npoeKTHblM Tpe60B8HHSIMo 

B noMeweHHH, HaacrpoeHHOM Haa 3UaHHeM 

peaKTopa HEP-30, nposeaea MOHTa>K H Ha'laTbi 

nycKo-HanaQO'IHbJe pa60Tbl H8 nHHeliHOM ycKOpH

Tene sneKTpOHOa nY3-40, yCT8HOBneHHOM H8 

CMeHy npe>KHeMy HH>KeKTOpy - MHKpOTpOHy. 

nY3-40 pacc~HTSH Ha SHeprHIO 40 Mss H TOK 

250 M8 npH QnHTenbHOCTH HMnynbC8 1 MKCeK 

H ~acToTe 100 ru. Baoa a aeAcTaHe Hoaoro 

HH>KeKTopa aon>KeH o6ecne'IHTb 10-Kparaoe yse

na~enae (a cpaeneHHH c npe>KneA CHCTeMoA 
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HEP+MHKpoTpoa) abJXoaa neATpOHOB npH pa6o

Te H E Pa-30 a noaKpHTH~eCKOM pe>KHMe. 

2. 3n e KTpocTaTH~eCKHe ycKOPHTenH. 

B 1969 roay ycKOpHTenH ar-2 H ar-5 OTpa6o

TanH HB clJH3H'IeCKHA SKCnepHMeHT 800 H 1850 '18-

COB COOTBeTCTBeHHO. MaKCHM8nbH8SI SHeprHSI Ha 

ycKOPK Tene ar-5 QOCTHrana 4,7 Msa. 

3. n p o e.K THp oaa HH e peaK Top a H EP-2 

C H H lK e K T 0 p 0 M. n pH y'laCTH H p SIQ8 npoeK THbiX 

opraH aauHA CCCP 3aKOH~eHa paapa6oTK8 Tex

HH~ec oro npoeKTa HEPa-2 - HMnynbcHoro pe

aKTopa Ha 6bJCTpbiX Hel!TpOH8X nepHOQH'IeCKOrO 
ael!CTBH Sl, paCC~HTSHHOrO Ha cpeaHIOIO TennoByiO 

MOlliHOCTb 4 MaT. npoaOQHnSCb noarOTOBK8 K 

SKCnepHMeHTBnbHOA OTpa60TKe H8H60nee cywecT

BeHHblX yanos: noaBH>KHoro orpa>KarenH, TB3noa, 

aaMeanHTeneA. Ha~oTosnHnCH MaKeT noaBH>KHoro 

oTpa>Ka Teng (a MacwTa6e 1:1 ) • P aapa6oTaH 

SCKH3 bill npoeKT >KHUKOBoaopoaaoro aaMeanHTe-

3na~HTenbno nponaHHyTa anepea pa6oTa 

Han TeXHH~eCKHM npoeKTOM HH>KeKTOpa K 

HEPy- 2 - naHeAHoro HHQYKUHOHHoro ycKopHTe

nH nHY -30, p8CC~HT8HHOrO H8 SHeprHIO sneK Tpo

HOB 30 Mss H HMnynbCHbiA TOK 250 a. Bbmon

HeH pa6o~HA npoeKT nepaoo~epeaHbiX noaHUHA 

CTpOHTenbHo-TeXHOnOI"H~eCKOI"O KOMnneKC8 

116Pa- 2. 

n poBOQHnCSI 8HanH3 npeano>KeHHA clJH3H'IeC

KHX SKcnepHMeHTOB Ha HEPe-2. 
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Jla6opaTopH.H 
U · 

BblliHCJIHTeJibHOH 

TeXHHKH 

H aBTOMa TH3aQHH 

Hay'lllo-M eTO.QH11eCKae 

paooTbl 

1. 3KcnepHMeHT no accnenosaHHIO 

c T p y K T y p bi SIne p. CoaMeCTHO c Jla6opaTo

paeA BbiCOKHX SHepraA nOJli'OTOBneH npoeKT 

SKcnepaMeHTa no accnenoaaHHIO cTpyKTypbi Sinep 

H8 BbiBeJleHHOM ny'IKe npOTOHOB C HMnynbCOM 

2-9 fsa/c. foTOBHTCH SKCnepHMeHT8nbH8H an

napaTypa, BKniO'I81011l8SI CHCTeMy HCKpOBbiX K8Mep 

C 6ecclJHnbMOBblM C'beMOM HH4JopM8UHH (naMSITb 

Ha ctJeppHTOBbiX KOnbuax). HaroToaneHbl onbiT

Hbie o6pa3Ubl KaMep Ha 256 HHTeA. Paapa6oTa

Ha cxeMa onpoca Koneu H nepena'IH HHclJopMaUHH 

B 3BM. 
2. B 0 n b W a SI C T pH Me pH a SI KaMe p a B 

Mar H H T H 0 M non e. 8 COTpyJlHH'IeCTBe C Jl63, 
HHCTHTVTOM SillePHbiX HCCnenoaaHHA nHP H To~
CKHM nonHTexHH'IeCKHM HHCTHTyTOM CCCP 

aenaCb nonroTOBKa MeTOJlH'leCKOA 6a3bl clJH3H

'IeCKHX 3KCnepHMeHTOB C UOMOIIlbiO 6onbWOA CTpH

MepHOA KaMepbi B MarHHTHOM none (CKM-200). 

CKOHCTpyHpOBaHa H HCfibiTbiBaeTCSI 4JopMHPYIOIIl8Sl 

nHHHSI CHCTeMbl reHepaUHH BbiCOKOBOnbTHbiX HM

nynbCOB, C03JlaHbl 'leTbipeXKaHanbHbllt HCTO'IHHK 

CTa6HnH3HpOBaHHOI'O Hanp~eHHH B JlHana30He 

0-25 KB H llBYXKaHanbKbiA sneKTpOHHbllt CTa6H

nH3aTop-noTeHUHOMeTp no 100 KB. Paapa6oTaHa 

CHCTeMa raaoo6ecne'leHHSI CTpHMepHOA KaMepbi. 

Co3.QaHHe 

8BTOM 8TH11eCKOI H DOJIY8BTOM 8TH11eCKOI 

H3MepHTeJibHOI 81Ulap8TYPhl 

,Q.U 00p800TKH ci»HJibMOBOI HHci»OPMBIUUI 

1. C K a H H p y 10 Ill H A a aToM a T HPD • 3aaep

weHbi ace pa6oTbi no KOMnneKcHoA HananKe sneK

TpOHHOA annapaTypbl H onTHKo-MeX8HH'IeCKOA 

'I&CTH CKaHHPYIOIIlero aaToMaTa HPD Ha naHHH 

c Bbi'IHCnHTenbHoA MaWHHOA CDC-l6U4A, KOTOpaSI 

ynpaanSieT HM, npoaonaT HaKonneHHe H o6pa6oT

KY naHHbiX H3MepeHHH. npoaeneHbl uccnenoaaHH!I 



803MO~HOCTH CKOpOCTHOA o6pa60TKH H8 3TOM 

88TOM8Te <j>oTOrpa<j>HA C p83llH'IHbiX TpeKOBbiX 

K8Mep, B TOM 'IHClle HCKpOBbiX, npoH3BO.!lHTenb

HOCTb aBTOMaTa 60-80 co6biTHA a 'lac. Anna

parypa CKaHHPYIOWero aBTOMaTa HPD o6ecne

'IHBaeT 3a.QaHHbie TO'IHOCTH OTC'IeTa (:!;2,5 MKM), 

BpeMSI, aarpa'laaaeMoe Ha H3MepeHHe OJlHoro 

K8.!lpa B JlBYX HanpaaneHHSIX, COCTaBllSieT 10-12 
ceKyHJl. AaToMaT o6opyJloaaH TeneTllAnaoA 

CBSI3biO C 38M H ycTpoACTBOM Ha 3nT C na

MSITbiO .QllSI K:OHTpOnSI 3a XOJlOM H3MepeHHSI.Ebi

na npoBeJleHa onbiTHaSI sKcnnyaraUHSI annapary

Pbi: npOH3BOJlHllaCb KOMOlleKCHaSI OTllaJlK.a BCeA 

cucreMbi nporpaMM, ooecne'lnaaJOWHX paoory 

8BTOMaTa B pe~HMe H3MepeHHSI peanbHbiX CHHM

KOB, 

MaTeMaTH'IeCKoe o6ecne'leHHe HPD coa

llaKo aa ocaoae CHCTeMbi nporpaMM HAZE 
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C BHeC e HHeM B Hee HeOOXOJlHMbiX .!lOoasneHHH H 

H3MeHe HHA, KOTOpbie CBSI3aHbl CO cneUH<j>HKOA 

Hcnon&a yeMbiX MalUHHbi CDC-l604A H sneKTpoH

HbiX y c TpoAcTa, paapaooTaHHbiX a OIUU1. K 
H8CTOSI1UeMY BpeMeHH y~e COCTaBlleHO BOCeMb 

nporpaM M 0 BXOJlSilUHX B CHCTeMy Ma TeMaTH'IeC

KOrO o o ecne'leHHSI HPD • 3asepwaiOTCSI pa6o

Tbl Ha.!l .olicneT'IepcKHMH no.onporpaMMSMH, opra

HH3YIOWHMH <j>yHKUHOHHpOBaHHe BCero KOMnneKCa 

nporpaM M. 

2, Bs o .o B SKcnnyaTaUHIO CKaHapyiO

w e r 0 a B T 0 M a T a H a 3 n T. B Ha'lalle 

1969 r Olla BBeJleH B 3KCnnyaTaUHIO aBTOMaT Ha 

sneKTpOHHOny'leBOA Tpy6Ke 3nT-1, paooTaiOlUHA 

Ha llHH H c E3CM-4. AaroMaT npeJlHa3Ha'leH 

JlllSI CKa HHpOBaHHSI CHHMKOB C HCKpOBbiX KaMep, 

B Te'leHHe 1969 rolla Ha HeM o6pa6aTbiBanac& 

<j>ororpa <j>HH co6biTHA, nony'leHHbie B sKcnepHMeH-

PHc. 101, 3asepmeHa KOMnnexcHaH Hana/1KB 3nexrpoHHoil annaparyp bt H onrHKo-MeJCaHH

'lecKoil 'lacrH CKaHHPYKJUiero asroMara HPD Ha nHHHH c 3BM CDC -1604A. Ha CHHM

Ke: o6mHil BH/1 asroMara HPD • 
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Te no onpe.neneHHIO nonSipH38UHOHHbiX :;upcpE!KTOB 

B aeynpyrHX p p -eaaHMo.neltcTBHSIX npH 660 M3B. 

Bcero npocKa"aHpoeaHo 6onee 100 TbiC SI'I CHHM

KOB. CpaeHeHHe peaynbTaTOB pa6oTbi sToro 

SBTOMSTa H nonyaBTOMSTOB nYOC npH o6pa6oT

Ke pp -saaHMo.neitcTsHA noKaaano, 'ITO TO'I-

HaroToeneao wecTb 6onbWHX npocMOTpoeo

H3MepHTenbHbiX CTOnOB THna SnC-2 C TpeMSI 

tj!HnbMOBbiMH KSHanaMH, IT03BOnSIJOWHX BeCTH o6pa-

60TKY CHRMKOB C nneHKH WHpHHOA 80, 70, 50 

H 35 MM npH tlnHHe K8tlpa .110 150 MMo 3TH CTo

nbi HMeiOT pSitl npHHUHITHSnbHbiX KOHCTpyKTHBHbiX 

HOCTb H3MepeHHSI yrna pacceSIHHSI Ha SBTOMaTe ynyqweHHA, ll810WHX B03M01KHOCTb HCnOnb30B8Tb 

npHMepao B llBB paaa BbiWe. Ero npOH3BOllHTenb- CTOnbi .QnSI CHRTHSI MacoK RPO HnH H3MepeHHSI 

HOCTb llOn1KH8 OpHeHTHpOBO'IHO COCTSBHTb OKOnO. CHHMKOB Ha nneHKe C TO'IHOCTbJO ± 10 MKMo 

MHnnHOHS CHHMKOB B rOll npH OllHOCMeHHOlt pa6ore. KoHCTpyKURSI BnC-2 IT03BOnSI9T CTb!KOB8Tb CTo-

3. Bon b w He n p o c MoT p o B bi e c Ton bl. 

nepell8Hbl B OITbiTHyJO SKCnnyaTaUHIO llB8 6onb

WHX npocMoTpoBbiX cTona THna EnC-1, npenaaa

Ha'leHHMX .QnSI o6pa60TKR tjloTorpatjlH A C llBYX

MeTpOBOlt nponaaosoA KaMepbi OH.RH. 3ToT Tan 

cTona M01KeT acnon&aosaTbCR T8K1Ke nnsr npo

CMOTpa CHHMKOB C .llpyrHX ny3b!pbKOBbiX KaMep, 

HMeJOWHX nneHKY WHpHHOA 50 H 35 MM C pa3Me

pOM Ka.npa tlO 50 X 150 MM. 8 HSCTOSIWee BpeMSI 

H8 EnC-1 BetleTCSI o6pa60TKa CHHMKOB C OtlHo

MeTpOBOA KceHOHOBOlt KSMepbl na6opaTOpHH Bbi

COKHX SHeprHA. 

nbi nonapao .nnsr o.naospeMeHHoro npocMoTpa 

WeCTH CTepeOCHHMKOBo 

npoee.QeHa pa3pa60TK8 R R3rOTOBneHRe 

sneKTpOHHbiX y3nOB H onepaTHBHOrO nynbT8 CHC

TeMbl CBSI3H EnC-2 c Bhi'IHCnRTen&aoA MawHaolt 

Tana TPA. Paapa60TKa sneKTpoHHOA 'laCTR 

SnC-2 Ben8Cb C npHMeHeHHeM COBpeMeHHbiX 

MRKpocxeM. 11cnonbaosaHRe 3BM noasonHno 

OfiTHMH3RpOB8Tb sneKTpOHHbie 6nOKH CTOna 

BnC-2 H cyweCTBeHHO o6ner'IHTb pa6oTy one

paTOpa. 



Pnc, 102, Bse11eH B axcnnyaraiJHJO 

asroMaT na anexrponnonyqeBoD 

rpyf5Ke JlflH OOpBOOTKH CHHMKOB C 

HCKpOBbiX KBMep, On paf5oraeT HB 

nHHHH c B3CM-4. llnH yqacTHH, 

B neo6xo11HMbiX cnyqagx, qenose

Ka B npouecce o6pa6orKH C03-

11BHB CHCTeMB BH3y8nbHOrO HBO

flJOJ1eHHH H nepe11a-qn ynpasnHJO

IIIeD HHrPopMBIIHH or oneparopa 

K MBIIIHHe, Ha CHHMKe: OOpBOOT

KB rPororpBIPHD C HCUOflb30BBHH

eM CHCTeMbl BH3YBflbHOro Bbl

B0/18 nnrPopMBIIHH c MBrnnrnoro 

6apa6BHB 38M, 

Pnc. 103, B fla6oparopnH Bbi

qncnnrenbHOH TeXHHKH H BBTOMB

TH3BIIHH pa3pBOOTBHbl 6onbiiiHe 

1IpOCMOTpOBQ-H3MepHTenbHbie 

cronbr BllC-2, npei1HB3HaqenHbre 

IJnH OOpBOOTKH CHHMKOB C OOnb

IllHX ny3bipbKOBbiX KBMep. Pa3-

pa6oraHbr H H3roroBneHbi anex

rpoHHbre y3nbr H .oneparnBHbiD 

nynbT CHCTeMbl CBH3H BflC-2 

C BbiqHCnHTellbHOD MBIIIHHOD TH-

na TPA. 
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4, nonyaBTOM8TH'IeCKHe yCTpO R CTB8 

ansr H3Mep~HHH CHHMKOB C ny 3 Wpb

K 0 B bl X KaMe p H a n H H H H c 3 B M . npo

aonJKanHCb pa60Tbl Haa CHCTeMOit nonyaBTO.Mal'OB 

THna nYQC Ha nHHHH C sneKTpOHHbiMH Bbi'IHC

naTeli&HblMH MaWHHBMH, Caasa B onhi THYIO 

SKCnnyaTaUHIO CHCTeMa, COCTOSIIUaSI H3 11 
nYOCos Ha nHHHH c 63CM-4, 3aKOH'IeHo coc

TasneHHe ansr STolt CHCTeMbi Ha6opa nporpaMM, 

fi03BOnHIOWHX ocyweCTBHTb KaK HenocpeaCTBeH

HYIO ( B XOlle H3MepeHHSI C06biTHA) o6p a60TKY 

peaynbTaToB no reoMeTpH'IeCKHM nporpa MMaM, 

TaK H nocneayJOWYIO o6pa60TKY aaHHbiX, HaKon

neHHbiX Ha MarHHTHoA neHTe, B Te'leHHe scero 

roaa s~eKTHBHO SKcnnyaTaposanacb BbiCOKo

npoaasoaaTenbHaH cacTeMa H3 nHTH nonyasTo

MaTos Ha nHHHH c 38M 'MHHCK-22', 

5, C K a H H p y 10 Ill a Sl y C T a H 0 B K a T H n a 

'cnHpanbHhiA H3MepHTenb', Cos MeCTHO 

c PHaOM y'lpeJKaeHHA CCCP H rnP nposoaanHCb 

.. , 

pa3pa60TKH CKaHHPYJOWeit ycTaHOBKH THna 'CnH

panbHbiA H3MepHTenb', 0Ha COCTOHT H3 Tpex 

OCHOBHbiX 'laCTeA: Ofil'HKo-MeXaHH'IeCKOit, sneK

TpOHHbiX 6nOKOB OTC'IeTa KOOpaHH8 1' H 6nOKOB 

ynpasneHHH, B COCT8B KOTOpbiX BXOaHT ManaH 

sneKTpOHHo-Bbi'IHCnHTenbHaH MawaHa, B MaTe

MaTH'IeCKoe 06ecne'leHHe ycTaHOBKH BXOllHT 

ynpasnsrJOwasr nporpaMMa ansr ManoA 3BM, pa-

6oTaJOweA B pelKHMe Ha nHHHH, H MaTeMaTH'IeC

Koe o6ecne'leHHe ansr IJ!Hli&Tpauaa H3MepeHHbiX 

co6biTHA Ha 63CM-6. 

0CHOBH8H TeXHH'IeCKaH llOKyMeHTaUHH Ha 

onTHKo-MexaHH'IeCKYJO 'laCTb npa6opa paapa6ora

Ha H nepeaaHa ansr npoHasoacTsa Ha oaHo H3 

npeanpHHTHil rnP. CocrasneH npoeKT sneKTpOHHOA 
'laCTH npa6opa H norH'IeCKaH CTpyKTypa CHCTeM 

ynpasneHHH npH60pOM npH fiOMOWH ManoA Bbi'IHC

nHTenbHOA MaWHHbi, nposoaHnHCb TaKJKe pa60Tbl 

no coaaaHHJO CHCTeMbi MaTeMaTH'IecKoro o6ecne-

'leHHH, 



~ ~EHTEJibHOCTb PYKOBO~HIUHX 

H KOHCYRbTATHBHYX OPrAHOB 

nPEMHH OHHH 3A 1968 ro~ 

• ME~YHAPO~HYE CBH3H 

• 

H HAYqHOE COTPY~HHqECTBO 

PA~AUHOHHAH 

BE30nACHOCTb 

• H3MTEJibCKHA OT ~En 

CO BET 
no PA.nHOl11EKTPOHHKE 

H30BPETATERbCTBO 
-H PAUHOHAJIH3AUHH 

A~MHHHCTPATHBHO

X03HAcTBEHHAft 
/.l,EftTEJibHOCTb 
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~e.HTeJibHOCTb 

pyKOBOA.H~HX 

H KOHCYJihTaTHBH~x 
opraHOB 

'" 

7-10 sHsaps 1969 roaa cocTosnac& XXV 
C e C C H H Y 'I e H 0 I" 0 C 0 SeT 8 06b9llHH9HHo

I"O HHCTHTyTa HaepHbiX HCCneaosaHHA. CoseT 

o6cyaHn OT'IeTbl 0 aeHTenbHOCTH HHCTHTyTa S 
1968 roay H nnaHbi Hay'IHbiX HCcnenosaHHA ua 

1969 roa. Bbmo oTMe'leHo ycnewHoe Ha'lano 

nepSbiX 9KCnepHM9HTOS H8 yCKOpHTene 76 fss 

H<Z>B3. CoseT oao6pHn nporpaMMY paasHTHH 

H3MepHT9flbHQ-Sbi'IHCnH TeflbHOI"O KOMnneKC8 

HHCTHTyTa H pa60Ty no COCTSBneHH~ nHTHneT

Hero nnaua pa3sHTHH OH.RH ua 1971-1975 rottbi. 

BbmH yTsep)KaeHbi nnaHbi Me)KllyHaponuoro cor
pyaHH'IeCTsa H8 1969 roa H HOSOe nonO)K9HH9 

o cneuHanH3HpoaaHHbiX KOMHTeTax OH.RH. 

KoMHTeT nonHOMO'IHhlX npencra

s H Ten e A yTsepaHn H8 COS911l8HHH 15-17 liHBa

pH 1969 rona npHHHTbie XXV ceccHeA Y'leHo

ro COSeTa pemeHHH H npHHHn K CSetteHH~ OT'IeT 

aHpeKUHH 00 O)KHaaeMOM HCnOnHeHBH 6~a)KeTa 
38 1968 roa, 0 npoeKT8X 6~a>KeTa, WT8THOA 

'IHCneHHOCTH H nnaHa K8nHTanbHOI"O CTpOHTenb

CTSa Ha 1969 roa. Sbm paccMoTpeH npoeKT ns

THneTHero nnaHa pa3SHTHH HHCTHTyTa Ha 1971-
1975 roahi. KoMHTeT npoanan cpoK nonHOMO'IHA 

sHue-aHpeKTopa npo4>. H. CoaHoMa ao 1 MapTa 

1971 roaa. 

B cooTaeTCTBHH c peweHBeM KoMHTeTa 

nonHOMO'IHbiX npeacT8BHTeneA, C 3 n 0 6 
H~HH 1969 roaa 6Mna nposeaeHa 

IX o 6, e a H He H H a H c e c c H H y'leHbiX co

aeToa DO 4!H3HK8 Bb!COKHX H HH3KHX SHeprHA. 

Ha ocHosaHHH npeano)KeHHA na6oparopHA o6~>e

aHHeHHaH cecCHH s&Ipa6oTana o6wae peKoMeH

aauHH DO nHTHfl8TH8MY nnaHy p83BHTHH H8 

1971-1975 I"Ollblo 

10-13 H~HH 1969 roaa cocToMaCb XXVI 
ceccHH Y'leHoro coseTa OIHIH. Ha ueA 

6bmH noaaep)K8Hbi pemeHHH IX o6~>ettHHeHuoA 

C9CCHH Y'I9HMX COSeTOB no ¢lf3HKe Bb!COKHX H 

HH3KHX 9HeprHA 0 nHTHneTHeM nnaHe pa3SHTHH 

HHCTHTyTa. Peayn&TaTbl psna Hay'IHbiX HCCneno

saHHA, SbinOnHeHHbiX s HHCTHTyTe, ObinH npen

CTasneHbl B noKnaaax aaTopos STHX pa6oT. Y11e-



PHc,I04, "C.fneHbi KoMHrera flonHOMO'IHbiX flpea

crasHreneJl OHH/1 nocerHnH HCnbrrarenbHbiH 

naBHllbOH na6oparopHH BbiCOKHX 3HeprHil, rae 

6biR8 3BnyllleHa 2-MeTpOBBH JKH.QKOBOIIOPOIIHBH 

ny3blpbKOBBH K8Mep8, H 03HBKOMHRHCb C npo

BO.QHMblMH 3.QeCb pa60TBMH, Ha CHHMKe: 'lneHI>I 

KOMHTeTa nonHOMO'I.'lblX nve.acraBHTeneii 11. Yp

cy (PyMbiHHH), tP. FHnb6epr (FllP) H A.M. ner

pOCbHHU. 

PHc. 105. Y'leHblil coser orMerHn 60-nerHe 

co .aHH poJK.aeHHH .aHpexropa 011HI1 axa.ae

MHKa H.H. Boron106osa, Ha CHHMKe: nporfieccop 

A.Xpb1HK8BH'I spyqaer H.H. Boron106osy npH

sercrseHHblil a.apec or flonbCKoil axa.aeMHH Hayx. 
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PHc. 106. B oxrH6pe 1969 ro~a B J1y6ne coc-

rognocb coaemanne KOMHCCHH 3KCaeproa crpan
yqacrnnu no sonpocy nepcnexrns pa3BHTHH 
06~e~nnennoro nncrnryra. 

HhiA coseT npecynen npeMHH OH.RH aa ny'lwHe 

Hay'IHQo-HCCnenoBaTenbCKHe H Hay'IHOo-MeTOnH

'IeCKHe pa60Thi 1968 rona. 

Ha cecCHSIX Y'leHoro coseTa no 

teaeKe BhlCOKHX aHepruA H Y'leHoro 

COBeTa no tH3HKe HH3KHX 3HeprHA 

B HOS16pe 1969 rona BbiCTyrrHnH nHpeKTOpa na-
6opaTOpHA c noKnanaMH o npo6neMHbiX nnaHax 

Hay'IHhiX uccnenosaHHA Ha 1970 ron. BhinH aac

nywaHbi noKnanhi o6 ornenbHhiX Hay'IHhiX pa6o

rax, BhmonHSieMbix· B na6opaTopHHX. Y'leHbie 

coseThi o6cynHnH coo6weHHR o pa6oTe cneue

aneaaposaHHhiX KOMHTeTOB OH.RH H paccMOTpe

ne nnaHhl Me>KnyHaponHoro COTpynHH'IeCTB8 HH

CTHTyTa H8 1970 ron. 

KOMHTeT no SIAepaoA ci>H3HKe 

Ha nsyx CBOHX CeCCHSIX ( 6-11 MaR H 19-21 
aosr6psr) aacnywan noKnaAhi o TeopeTH'IeCKHX 

H 3KCnepHM9HTanbHblX pa6oTaX no 8KTyanbHblM 

BOrrpOCSM SlllepHo-cneKTpOCKOIIH'IeCKHX HCCneao

BSHHA Ha ny'IKSX yCKOpHTeneA, BbJDOnHS19MbiX 

B OHHH H HHCTHTyTax crpaa-y'laCTHHU, a TSK>Ke 

C006W9HHSI 06 HCCneJlOB8HHSIX1 npOBOJlHMbiX 

OHHH cosMeCTHO c aauHoHanbHhiMH HHCTHTyra

MH. 06Cy lKnanHCb BOrrpOCbl KOOPllHH8UHH COTpynHH

'19CTB8 H IIOJlf'OTOBKH OnhiTOB ITO IIPOf'P8MM9 
HCHAnn, a raK>Ke aanhHeAwero pa3BHTHSI Me-

TOilH'IecKoA 6aahi aroA nporpaMMhi. 



KoMHTeT no HeiirpoHHOH 4JH3HKe 

(ceCCHH 24-28 H~HH H 19-21 HOH6pH) o6cyaHn 

XOA pa60T IIO BBOAY B 3KCIInyaTBUH~ peaKTOpa 

HEP-30 H noaroTOBKe K .PHaHqecKHM aKcnepH

MeHTaM. PaccMorpeHhi npo6neMhi .PopMHposaHHH 

nyqKoB npoeKTHpyeMoro peaKropa HBP-2, a 

T8KlKe pa3pa60TKH 3KCIIepHMeHTanbHbiX ycTaHO

BOK lWH HCCneAOBBHHA Ha HeM, 06CylKA8nHCb 

BOIIpOCbi MelKAYHSPOAHOro COTPYAHH'IeCTBa H 

nposeaeHHH cosMeCTHhiX pa6or, n p oseaeH ceMH

Hap no <IJH3HKe KOHAeHCHpOBSHHbiX CpeA. 

K a Me pH hi A K 0 M H T e T HB ABYX CBOHX 

CeCCHHX (6-9 MBH H 19-21 HOH6pH) nOABepr 

06CylKAeHH~ IIOCT8HOBKy H opraHH38UH~ 3KCIIepH-

MeHTOB, KOTOpbie 6yAyT IIpOBOAHTbCH C IIOMOIIlbiO 

IIY3bipbKOBbiX KaMep Ha YCKOpHTene 76 rae, a 

T8KlKe npo6neMbl COTPYAHH'IeCTBa IIpH ebiiiOnHe

HHH STHX pa60T C pa3nH'IHbiMH HHCTHTyTaMH, 

EbinO npHHHTO peweHHe 0 noCTSHOeKe HOBbiX 

K8MepHbiX SKCIIepHMeHTOB H8 CHHXpO<IJa30TpOHe 

OH~H. 06cylKJlancH XOJl pa6or no co3JlSHH~ 

2-MeTpOBOA lKHJlKOBOilOpOJlHOA KBMepbi H nonro

TOBKe K aKCnepHMeHTSM Ha Heft. Y Teep)I(JleH 

nnaa corpynHHqecrsa B accnenosaHHHX Ha 2-MeT

posoA nponaHosoA KaMepe, 

3 n e K T p 0 H H bl A K 0 M H T e T 3acnywan 

coo6meHHH o npoeonHMbiX a OH.RH aKcnepHMeH

rax C HCIIonb30B8HHeM M9TOJlHKH 6ec4JHnbMOBbiX 
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HCKpOBbiX KaMep, Bbipa60Tan 1Ip8KTH'I9CKHe pe

KOM9HA8UHH H nnaH MepoiipHHTHA IIO p83BHTH~ 

3TOA Me TOJlHKH, EbinH pa3o6paHbl BOIIPOCbl IIOCT8-

HOBKH HOBbiX OIIbiTOB , 4JHH8HCHpOB8HHSI aneKTpOH

HbiX pa60T, IIOJlrOTOeKH K HCCneaoeaHHHM HB 

YCKOpH Tene 76 ras. PaCCMOTpeH npoeKT C03na

HHSI H3M epHTenbHoro ueHrpa OH~H a 114183, H 

oao6peH bi pa6oTbi no peanHaauHH ero l-oA 

O'lepeJlH . 

ciiOTOaMynbCHOHHbiA KOMHT9T 0~ 

M9THn nony'leHHe nepBbiX peaynbT8TOB COBMeCT

HOA pa6 0Tbl MHOrHX HHCTHTyTOB IIO HCCneAOB8HHIO 

B38HMOA9ACTBHH TT -Me30HOB C HMnynbCBMH 

60 H 4 5 raa/c e <~JoroaMynhCHH. PaCCMOTpeH 

sonpoc o corpynHHqecrse OH.RH, H41B3 H UEPHa 

a aKcn epHMeHTax no o6ny'leKH~ <IJoroaMynhCHA 

B CHnbHOM HMIIynhCHOM MarHHTHOM none, 06CylK

neHa ·IIOCT8HOBK8 OnbiTOB Ha eHyTpeHHeM ny'IKe 

ycKopHTenSI 76 rae. 0Jlo6peH nnaH o6ny'leHHSI 

<IJoroaMynbcHA Ha ycKopHTenHx OH.RH a 1970 ro

ny. 

C 0 e e W a H H e a K C n e p T 0 e CTpaH -

yqacTHHU OH~H. cocToHsweecH B .Qy6He 28-31 

OKTH6pH, paCCMOTpeno nepcneKTHBbl p83BHTHH 

Hay'IH~X HCCneaoeaKHA H aKCnepHMeKTanbHOA 

6a3bl HCTHTyTa, 
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fipeMHH 

06'beAHHeHHOf'O 
HHCTHTyTa 

liAepHbiX 

HCCJieAOBaHHH 

3a 1968 f'OA 

Ha COHCJt8HHe npeMHA Oti'be.r:tHHeHHoro HH

CTHTyTa SIJlepHbiX HCCneQOB8HHA 38 1968 ro.r:t 

6blno npe.r:tcrasneHo 15 ny'IWHX HayqHo-accne.ao

earenbCJtHX H H8y'IHo-MeTOJlH'IeCJtHX pa6oT, Bbl

nonHeHHbiX COTpy.r:tHHit8MH HHCTHTyTa. 

PeweHHeM Y'leHoro coeera OH.RH or 13 
HDHH 1969 ro.r:ta 6blnH npHCY*ll9Hbl npeMHH 38 
cne.r:tyDmHe pa6orbl: 

nepsasr npeMHSI OHHH 38 H8Y'IHo-Hccneao

B8TenbCJtyD pa6oTy "638HMO.r:teACTBYDWRe nona 

c onpe.aeneHHbiM cnaHoM', aeTOpbl! B.H. Oraeseu

KHA, H.B. nony6apHHOB. 
/lse sropble npeMHH OHRH 3a Hay'IHo

accne.aoearenbCKHe pa6oTbl! 1. "H3y'leHHe peaK-

UHA rrN -+rrrr N e6nH3H nopora, .r:teoAHaH nepe-

38pSIJllt8 IT -Me30HOB 1 06H8fY*9HRe CBepXTst-
*enoro H30Tona renHH - He •, aeropbi: 

IO.A. Earycoe, C.A. Eyuaroe, B.M. CH.r:topoe, 
B.A • .Rp6a. 2. "06Hapy*eHHe pe3oHaHca B cac-

TeMe Ap ", aeropbl: E.A. Wax6a3HH, B.H. Mo
po3, 

nepsasr npeMHSI OHHH 38 Hay'IHo-MeTO,QH

'IeCKYD pa6oTy "C03.r:t8HHe JlBYXMeTpOBOro H3o

XpOHHOrO UHKnOTpOHa TH*enblX HOHOB OH.RH' 1 

aeropbi: H.A. Wenaee, C.H. Ko3noe, P.U. Ora

HecHH, IO.U. OraHeCHH, B.A. l.fyrpeee, B.C. An
cj>eee, A.H. HeaHeHKo. 

Bropasr npeMHH OHHH 38 pa6oTy "100-caH

THMeTpoeaH *HllKOBO.r:tOpO.r:tH8SI ny3blpbKOB8H K8-

Mepa na6opaTOPHH BblCOitHX SHeprHA OH.RH ... 

aeTopbl! A.A. BenywKHHa, B.H. BeKcnep, B.H. Ba

uorpa.r:toe, B.B. rnaronee, n.E. ronOBaHOB, 

E .H • .llb SAKoe, A .r. 3enb.r:tOBH'I, H .K. 3enb.r:tosH'I, 

3.8. Koay6cJtaA, P.M. ne6ettee, M. Manbl, 

B • .ll. 0Menb'I9HKO, IO.K. nHnHneHJtO, B.CZ». CaJto

neHJtO, H.C. CaHToe, B.n. Cepreee, E.n. Yc

Tenxo, H.B. 'qyeHno, IO.A. WHmos. 

AKatreMBJC H.H. 5oromo6os spy'laer trHnnoM o 

1IpBCYJICt16HBH npeMHH OJfRJf Jf.A. lllenaesy 38 

pa6ory no C03trBHBIO trBYJCMerposoro H3oxpoe

eoro llBKnorpoea TIDKenblJC BOHOB, 
~ 
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Me)K~yHapo~Hbie 
CBH3H 

H HayqHoe 

COTpy~HHqeCTBO 

06'be.QHHeHHbiA HHCTHTYT SIJlepHbiX HCCne

llOB8HHA K8K Me~.QyHapO.QH8H Hay'IHQ-HCCne.QOB8-

TenbCK8H opraHH38UHH CTpOHT CBO~ pa6oTy no 

ll8n&HeAweMy p83BHTH~ TeopeTH'I8CKHX H 9KCne

pHM8HT8nbHbiX HCCne.QOB8HHA B o6naCTH ci!H3HKH 

sneMeHT8pHbiX '18CTHU, SIJ]epHoA ci!H3HKH, TeXHHKH 

H sneKTpOHHKH H8 OCHOBe WHpOKOrO Me~.QyHapon

HOrO COTpyllHH'IeCTB8 y'leHbiX CTpaH-y'ISCTHHU, 

a TaK~e ceH3eA OVI.HVI c Hay'!HbiMH ueHTpaMH 

apyrHx crpaH. B npownoM roay npoaon~anH 

p83BHB8TbCH BCe cllopMbl M8~llYH8pO.tlHOrO COT

PYllHH'IeCTB8 H8Wero HHCTHTyTa no cneay~WHM 

HanpaeneHHHM: 

npoeeneHHe pa6oT OVI.HVI coeMecTHO c Hay'I

Ho--Hccneaoearen&CKHMH yqpe~.QeHHHMH CTp8H

Y'I8CTHHU, 

opraHH38UHSI H8Y'IHbiX, MeTOllH'IeCKHX H 

Hay'IHOo-opraHH38llHOHHbiX coeewaHHA OVI.HVI, 

COTPYllHH'IeCTBO H CBSI3H C HSy'IHbiMH UeHT

p8MH CTpaH, He HBnSI~UlHXCH 'lneHaMH HHCTHTY

Ta, 

Y'ISCTHe 06'be.QHHeHHOrO HHCTHTyTa B Me~

.ayHapO.QHblX H H8llHOH8nbHbiX KOHcllepaHllHSIXo 

CoTpy.QHaqecTBo 

Aa6opaTOpHI HHCTHTYTB 

C Hayqao-HCCAeAOB8TeAbCKHMH 

opr8HH3~HBMH 

CTpBH-yqacTH~ 

Corpy.QHH'IeCTBO na6opaTOpHA OVI.Rl1 c H8Y'I

HQooHCCne.QOB8TenbCKHMH opr8HH38UHSIMH CTpaK

Y'f8CTHHU e 1969 roay npoaon~ano pa3BHB8TbCH. 

Oco6eHHO cneayeT OTMeTHTb ocymecTeneHHe 

9KCnepHM8HTOB B VlcSIB3 (Cepnyxoe). 06'be.QH

H8HHbiA HHCTHTyT npOBOllHT HnH rOTOBHT K npo

B8ll8HH~ H8 YCKOpHTene 76 fsB 10 9KCnepHMeH

TOB. HeKOTOpble H3 HHX HBnH~TCSI nepBOO'Iepen

HbiMH (SKCDapHM8HTbl, UpOBO.QHMbla DOll pyKo

BOllCTBOM B.A. HHKHTHHa, VI.A. CaeHHa, 3. Uace

Ka, B.H. nerpyXHHa, ·s.n. 3penoea). 3a nocnen

Hee BpeMSI HOBOA B 9~KTHBHOA cllopMOA COTpyn

HB'I8CTB8 OVJ.RVJ C HHCTHTyT8MH CTpaH-y'ISCTHBU 



CTana COBM8CTH8H pa3pa60TK8 ~H3HqeCKHX ycTa

HOBOK llnH BbinOnHeHHH HCCnellOB8HHit e Yf<I>B3, 

na6op8TOpHH ehlCOKHX 9HeprHit, 

«<IH3HKH H3 CTpaH-yqacTHBU OH.RH BHOCHT 6onb

woA eKnall a pa6oTy rpynnbi B.A. HHKHTHHa, 

H3yqa~weA ynpyroe npOTOH-npOTOHHoe H npOTOH

AeATpOHHOe p8CC8HHHe npH Bb!COKHX 9HeprHHX H8. 

ycKopHTene H<Z>B3. B cTpaHax-yqacTHHuax Bbi

nonHHeTCSI qaCTb aTOA pa60Tbl HnH eelleTCSI 

DOili'OTOeKa K o6pa60TKe aKCnepHMeHT8nbHOI'O 

MaTepHana. TaK, rpynna ll-pa n. 3enHHCKOI'O 

(nHP) roTOBHT K o6pa6oTKe H8 38M 9KCnepH

MeHT8nbHbie ll8HHbl8, 380HC8HHbie Ha M8I'HHTHy~ 

neHTy e Cepnyxoae. 3Ta )l(e rpynna B nonbwe 

pa3p868Tb!B88T TOHKHe KpeMHHeebie lleTeKTOpbl, 

BCDOnb30B8HHe KOTOpblX e 9KCnepHMeHTe, npo

BO.IlBMOM DOll PYKOBOilCTBOM B.A. HHKHTHH8, n03-

BOnHT npOilBHHYTbCH B o6naCTb MeHbWHX yrnoe 

pacceHHHH. 

nnol(OTBOpHblM HBn518TC51 Me*llYH8pO.IlHOe 

COTpyAHHqeCTBO B pa60T8X Ha OCHOBe ~T09Mynb

CHOHHOA MeTOAHKH. rpynna K • .U. ToncToea BMec

Te c ~H3HK8MH HPB, BHP. MHP. nHP H CPP 

npOBO.IlHna HCCnellOB8HHH B38HMOileACTBHH 1T- -

Me30HOe C 9HepraeA llO 60 rae C HyKnOH8MH H 

SlllP8MH Ha OCHOee o6nyqeHHbiX e Hez>B3 ~oTo

aMynbCHOHHhlX CTOnOK, 3Ta )l(e rpynna B COApy

)l(eCTBe C ci!H3HK8MH H3 '4CCP (YHHBepCHTeT B 

Kowaue) aayqana B38HMO.IleAcTeHe lleATpoHoe 

C 511lp8MH CI>OTOaMynbCHA npH 2,43 rae/c. 

rpynnoA B.r. rpHWHHa aaeepweaa coeMecT

HaR C qexocnOB8UKHMH yqeHhlMH pa60T8 no H3y

qeHHD peaKUHA Heynpyroro DHOH-HyKnOHHOI'O 

B38HMO.IleAcTeHH c PO*lleHHeM raMMa-KBaHTOB 

DpH HMnynbC8 4,0 rae/c, 

rpynna npo~ccop8 3. CTpyranbCKoro npo

AOn*8n8 BM8CTe c ~H3HK8MH BHP H nHP HCcne

AOB8HHe CBOACTB HeATp8nbHblX 6030HOB H8 CHHM

K8X C KC8HOHOeoA K8M8pb!. 3TOA )1(8 rpynnoA 

coeMeCTHo c HT34> (MocKea) H <Z>aaaqecJtHM 

HHCTBTyTOM (T6HnHCH) ycneWHO H3yqa~TCH pac

D8llHbl8 ceoAcTea llOni'O)I(BeyWHX K80HOe. 

3aaepweH COBMeCTHO C pyMblHCKHMH ~H3H

K8MH aKcnepHMeHT rpynnbi A.A. Kyaaeuoe8 no 
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H3yqeHH~ pO)I(l(eHHH CTp8HHblX qaCTHU e rr-p

B38HM Oil8ACTeHSIX npB 4,0 rae/c. 

rpynn8 P.M. ne6elleea Ha OCHOBe CHHM

KOB C 1-MeTpOBOA )I(HJlKOBOilOpOilHOA DY3blpbKO

BOA KaMepbl Bel(eT COeMeCTHY10 pa60Ty C ci!H-

3HK8MH rnP, MHP, CPP, 4CCP. B rnP OTnpae

neHO 70 000 clloTorp8ci!HA, B MHP - 17 000, B 

CPP - 45 000, B '4CCP - 17 000, Bell eTCH o6-

pa6oTKa aTHX clloTorp8~HA, 

C oTpy.llHHqeCTBO na6opaTOpHH Hllep

HblX npo6neM c yqeHbiMH BonrapHH, MHP, 

CPP , 8 T8K)I(e cl>paHUHH noaaonHno 6biCTpee 

aaKoHqHTb npoaO.IlHMoe rpynnoA B.M. CH.Ilopo

B8 Hc cnellOB8HHe npoueccoa o6p830BaHH51 nHo

HOB H llBOAHOA nepe38p.51JlKH DHOHOe H8 Hllp8X, 

<I>H3HKH rpynnbi IO.A. Wep68KOe8 BMecTe 

C 6onr apCKHMH yqeHblMH DO.lli'OTOBHnH H8 peaK

TOpe a Coci!RH onbiT no RayqeHBD coxpaHeHHSI 

apeMe HHOA qeTHOCTH. B ,Uy6He H Co~HH no cor

nacoea HHoA nporpaMMe npollOn*8nHCb accneao

e8HHH CBOilCTB HeltTpOHO.lle4JHUHTHblX H30TODOB, 

nonyq aeMblX H8 CHHXpOUHKnOTpOHe na6opaTOpHH 

SlllepHbiX npo6neM. CoeMeCTHO c <I>H3HqecKHM 

HHCTHTyToM H HHCTRTyToM aneKTpOHHKH BAH, 

qTo CT8nO y)l(e Tp81lHUHOHHbiM, aenHCb HayqHo

MeTOJlHqeCKHe pa60Tbl B o6naCTH p81lHOaneKTpo

HHKH, 

CoTpyllHHqecTao c HHCTHTyTaMH BHP Ka

C8nOCb B OCHOBHOM Hll8pHOlt CDeKTpOCKODHH H 

p8.llHOaneKTpOHHKH, 

3H8qHT8nbHO p8CWHpHnHCb CBH3H C HHCTH

TyTaM H r.UP, B nepay~ oqepellb B o6naCTH 4JH-

3HKH BbiCOKHX aHepraA. <I>H3HKH H<Z>B3 (UoATeH, 

r,UP ) yq8CTBYDT e npOBe.lleHHR HCCne.uoeaHHlt 

H8 y CKOpHTene 70 raa B Cepnyxoee. B rnP 

.ung a THX HCCne.uoeaHHA C03.ll8H8 yCT8HOBK8 C 

6onbWBM qepeHKOeCKHM cqeTqHKOM, B MacTep

CKHX fepM8HCKOA 8K8A8MHH H8YK H3I'OT8BnHB88T

CH 8 8 )1(8851 q8CTb M8I'HHTHOI'O HCKpOBOI'O CD8KT

pOMe Tp8 OH.RH - ~ToperHcTpaTop. 

OT.uen SlllepaoA cneKTpOCKODBH H pa.uao

XHMH H COBM8CTHO C yqeHbiMH f,UP p860T88T H8ll 

nonyq eHH8M KOMnneKCOB n8HT8HHllOB C Uenb~ HX 

HCDOnb30B8HHH l(nH p83p860TJtH 6biCTpb!X M8TO.Il0B 

p83.lle neHBR sneMeHToe B SlllepHbiX B30Mepoa. 
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CoTpyllHH'IeCTBO c nHP 38TparHB8eT 4JH-

3HKY BbiCOKHX aHeprHA H HllepHylO cneKTpOCKQ

nHIO. B naooparopHH Jl-pa 3. CyAKOBCKOro 

(CsepK) 6bin8 nOJ]r'OTOBneHa 3H8'1UTe.lbH8 SI '1 8CTb 

aneKTpOHHoA annaparypbl JlnH aKcnepH MeHranb

Horo H3y'leHHSI 38XB8T8 MIOOHOB S1Jlp8MH. 

B H HCTHTyre SIJlepHoA 4JH3HKH ( K paKoB) 

HB CJlBOeHHOM oe3)!(ene3HOM TOpOH)la nbHOM 

6era-cneKTpoMeTpe THna wAnenbCHHw n poseJJe

Hbi COBMeCTHble C 0!-UU1 HCcneJJOB8HH S1 pacnaJ]a 

paJJH08KTHBHblX H30TOnOB peJ]K03eMenhlfQl\ rpyn

nbl aneMeHTOB. 

na6opaTOpH51 SIJlepHblX npo6neM y cneWHO 

coTpyllHH'IaeT c 4JH3HK8MH YHHBepcaTeTa B ~c

cax ( CPP) B accneJJosaHHHX Ha ocHose SIJlepHbiX 

aMyn&CHA H C y'leH&IMB HHCTHTyTa 8TOMHOA 

4JH3HKH (ByxapecT) B o6naCTH SIJlepHOA cneKT

pOCKOnHH. 

CpellH P51Jl8 pa6or, nposelleHH&IX corpyllHHJta

MH OH~H BMecTe c 4JH3HK8MH H llpyraMH c neuaa

nacraMH CCCP, HeooXOllHMO OTMeTHT& HccneJJoBa

HHH B o6nacTa SIJlepaoA cneKTpocKonaa. B on&woe 

KOnH'IeCTBO p8llB08KTHBHblX H30TOnOB, KOTOpble 

H3Y'I810TC51 no cornaCOB8HHOII nporpaMMe, paCCbl

naeTCSI B yHasepcaTeT&I H HHCTHTyTbi Cos eTCKo

ro Col03a H Jlpyrax CTpaH-y'laCTHHU. B TOM 

'IHcne s MfY, BHHHM (neHHHrpall), HHH~~ 

MfY, a T&K*e B Hay'IH&Ie opraHaaauaa TawKeH

Ta, KpaJtOB8, nto6nHHa, CoctJaa. 

CosMeCTHO c y'leHbiMH HA3 HM. K y p'laTo

Ba H HT3~ (MocK sa) npoJlon.lKaiOTCH ac cnello

BaHHH XHMHH H 4JH3HKH MIOOHHH H ero noBelleHHSI 

B BeWeCTBe, B MarHHTHblX nonHX H KpHCTannH

'19CitHX CHCTeMaX. COTPYllHHKH na6opaTOpH H SIJlep

HbiX npo6neM BMecTe c 4JH3HK8MH MrY a «Pa-

3H'IeCJtoro HHCTHTyTa (EpeBaH), H3y'l851 npouecc 

rr -p -. a e + e ';" nony'IHnH HHTepeCHble CBelle HBSI 

0 4JopM4JaKTOp8X nHOHOB H ftYKnOHOB npH T8JtHX 

3H8'1eHH51X nepell8HHblX HMnyn&COB, JtOTOpble He

llOCTH>KHMbl B llpyrHx npoueccax. 

Y'leHble na6opaTOpHH TeopeTH'IeC

K 0 A 4J H 3 H K H nOJlllep>KBB810T TeCHylO CBSI3b 

c TeopeTHit8MH H3 Bonrapaa, fllP, nOnbwB • 

llpyrHX CTpaR. n.c. HcaeB c npoctJ. H. HellHnJto

BbiM a B. Map,oscltBM (HPB) paapa6aTbiB810T 

MeTOJ]bl H3y'leHH51 CTpyKTypbl H3BeCTHbiX pe30H8H

COB 111 npeJlCKaaaHHH HOB&IX peaoHaHcos. B.r. Ka

Jl&IwescxHM cosMeCTHO c M. MaTsees&IM (HPSJ 

B'b!BelleHa TpeXMepll851 ctJopM8 penHTBBHCTCKBX 

ypasHeHHA llBYX Ten HepaBHbiX Mace. H.H. MH

xaAnos&IM B coTpyllHH'IeCTBe c 3. HaJl.lK&KOBbiM 

(HPB) p83BHB89TC51 MHitpOCKOnH'IeCK851 TeOpHSI 

xonneKTHBHblX spaiUeHHA. 

BMecTe c 4JH3HK8MH H3 non&WH (~. fpa

OOBCKH H llp.) HCCnellyeTCSI npouecc npHMOrO 

KynoHoscxoro lleneHHH TH*en&IX Hllep npH 6oM-

6apllHPOBKe THJKen&JMH aoHaMH. B.r. Conos&eB&IM 

H A. CooH'IeBCKHM ( nHP) npoBelleHbl paC'IeTbl 

p8BHOB9CHblX JJe4JopM8UHA llnH 'HOBblXw o6nacTell 

lle4JopMHpOB8HHbiX S!Jlep H yxa38HO H8 HeOoXo

llHMOCTb npoBelleHHSI axcnepHM9HTOB Jln51 06Ha

pylKeHH51 S!Jlep, HMelOIUBX paBHOBeCHylO 4JopMy 

cnniOCHyToro annHnCOHll8 spaweHHSI. B.E. npHe3-

JKeB BMeCTe c K. napnHHbCKHM (nHP) BblnOnHH

nH HHTepeCHble HCCnellOB8HH51 no TeOpHH npOCTblX 

lKHJlKOCTeA. 

p .A. 3paMJK51H c X.Y. ErepOM H r. KHCCe

HepoM (fJlP) nposena HCCnellOB8HH51 CTpyx-

Typ&I S!Jlep 1 p -o6ono'lxa. 

PS!Jl HHTepecH&IX peayn&T8TOB 6&m nony'leH 

B COTpyllHH'IeCTBe C y'leHbiMH H3 pa3nH'IHblX 

Hay'IHQ-IIccneJlOBaTen&cxHx HHCTHTYTOB CCCP. 

YcnewHo paasHsanoc& coTpyllHH'IeCTBO 

na6opaTOpHH HllepHbiX pe8KUHA C 

IIHCTHTYTBMH CTp8H-Y'I8CTHHil1 npe~e BCero 

B H3y'leHHH CTpyXTypbl 51Jlp8 1 B p83BHTHM UHK

noTpOHHOft TeXHBKH yCKOpeHHSI TH.lKenbiX HOHOB 

H B paapa6oTxe pallaoanexTpoHHOA ann_aparypbl 

llnH 51JlepHo-4JH3H'IeCXHX a~~:cnepHMeHTOB. Ha'la

Tbl nepBble COBMeCTHble c y'leHbiMH MHP H nHP 

pa60Tbl no nOHCK8M CBepXT51.lK9nbiX aneMeHTOB 

B npHpOllHbiX cpellax. Bon&wyto noMOIIlb oxaa&I

BalOT na6opaTOPHH SIJlepHbiX peaJtUHA HHCTHTYTbl 

a opraHH38UHH CCCP, KOTop&Ie npellOCTaBHnH 

PSI.Il YHHK8nbHbiX o6p831lOB llnH HCCnellOB8HH51 

(KOMHCCHSI no MeTeOpHT8M 1 HHCTHTyT oxeaHo

norHH, feonorH'IecxHII HHCTHTyT, BHHHUBETMET 

H llp. J, BblnOnHHnH aHanH3bl M&TepHanoB (fEOXH) • 

nnSI pa60T H8 6eTa-cnexTpOMeTpe (pyKOBo

JlHTen& rpynn&I npoctJ. 3. BHn&renbMH) B HHCTH-



TyTe SUiepHbiX accne.llOBSHBA 8 Bapwa8e 8 Te

'lesse 1969 ro.11a H3roTo&neHbl 6NCTpo-Me.llneH

HaH CX8M8 C0808.118HHI C XOH8epTopOM H PKll 

M8X8HH'I8CKHX ll8Tanel H DpHCDOCo6neHHI, CTpo

HTCH snexTpOHHaH annapacypa .11nH repMaHaesoro 

I18T8KTOpa. 

n.RP H HHCTHTYT H.llepHoA cllH3HKH 8 Kpa

K08e (npocll. A. XpblHKe8H'I) npo80llHT pa6oTbJ· 

DO H3y'leHHIO p8CD8.118 H30TOD08, nony'leRHbiX 

DpH o6ny'leRHH TH>KenbiMH HOH8MH, H3MepeHHIO 

BpeMeHH >KH3HH SU18pHbiX COCTOHHHA 8 o6naCTH 

HaRo- H nsxocexyR.IlRoro .llHana3oHa, a Tax>Ke 

yrno8bJX xoppenHUHA. 

fpynna IO.U. OraReCHHa 8 co.llpy>KecT8e 

c rpynnoA 3. Ha.ll>KaKo8a H3 <I>H BAH accne.llY

er CBOICT88 KOpOTKO>KH8YWHX H30TODOB H H30Me

pOB H8 DY'IKe TH>KenbJX HOHOBo 

B TeCHOA CBH3H c UH$11 BAH na6oparopHH 

H.ll8pHbiX pe8KilHA pa3pa6aTbi888T CHCT8Mbl HC

DOnb30B8HHH 38M 8 cllH3H'I8CKHX 9KCnepHMeHT8X 

BH3yanbHOrO npe.llCT88neHHH HHcllopM8UHH C 38M 

B MHOrOK8H8nbHblX 8H8nH38TOpOB. 

H MeeTCSI PH.Il npHMepo8 coTpy.llRH'IeCTBa 

c HRCTHTyTaMH CCCP no pa3nH'IRbJM TeMaM. 

B na6opaTOpHH npocll. H.A. nepcllsnosa (Pa.llHe

BbiA HHCTHTyT, neRHRrpa.ll) C03.118H8 M8TOtlHK8 

H3rOTOBn8HHSI TORKHX D088pXHOCTHo-6apbepHb1X 

KpeMHH8BblX ,lleTeKTOpOB. lleTeKTOpbl 6binB HC

nonb30B8Hbl .llnSI perHCTpaUHH H81TpOHOH36biTO'I

HblX H30TODOB nerKHX sneMeHTOB B KOM6HH8UHH 

c MarHHTHbiM asanH30M. B pe3ynbTaTe nony'le

Ro C8Mb H08b1X R8H6onee TSI>KenbJX H30TOD08 

yrnepo.11a, x&cnopo.lla, a3oTa, cllTopa H neosa. 

CosMeCTRO c rpynnoA Pa.11He8oro HHCTH

TyTa BM. Xnon&Ra np080llHTCSI accne.ll088HHe 

AeneHHSI 8036Y>Kll8HHblX Mep H H3y'leRHe peaK

UBI MHOrOftYKnOHHOrO 06MeRa C DpHMeHeHH9M 

XBMB'19CKOI MeTOllHKH P8llH880rO BHCTHTyTa. 

na6opaTOpHSI HeATpOHHOA cllH3H

K H 8biDOnHHna pSUl COBMeCTHblX H8Y'IKbiX pa60T 

c HRCTHTyT&MH cTpaR-y'laCTHBil. Bxna.11 sTHX 

BHCTHTYT08 B pa38HTHe nHcll pacTeT 6narOll8PH 

paCWHPSIIOIIl8MYCSI y"laCTHIO CD81lH8nHCT08 B3 

CTpaR-Y'I8CTRHil K8K 8 cllH3H'IeCKHX HCCnell088-

HHSIX, T8K H 8 C03ll8HBH 9KCDepHM8HT8nbHOI 
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PHc. 107. E£pe3Bbl'ls11Hblll H nonHOMO'lHblll nocon 

MoHronbciColl HaponHoll Pecny6nBICH a CCCP 

nyacaH E£ynT9M 110C6THR OHHH H Bpy'lHn rpyn-

116 aenymHK COB6TCICHK Y'l6HblK HHCTHT.YTB Me

.QBRH "J1pyJK6a" 38 3SCRyrH B pa3BHTHH M6JKily

HBPO/lHOrO HBY'lHOro COTpy/lHH'l6CTBB. Ha CHHMKe: 

nocon MHP B CCCP n. E£ynT9M apy'laer Me

llSilb "llpyJK6a" aiCalleMBJCY H.M. t/lpasJCy. 

annapa Typbl. Ha nyqxax 3f-2 H 3f-5 ycT8H08-

neRbl C03ll8RRble 8 fliP DpH60pbl anSI HCCneao

B8HHH llnHH 1111 - H 11p -pacceHHHH B peaKUHHX 

TpBTH SI C ren&eM-3 H AnSI H3y'leHHSI H306ap-

8Ranor 08blX COCTOSIRHI SUiep. l13o6ap-aHanoro-

88H M 8 TOllHK8 00380nHeT HCCnellOB8Tb 8biCOKo-

8036y>Kll8HHbl8 COCTOHHHSI Mep C BbiCOKHM pa3-

peW9HB8M, KOTOpoe He llOCTHraeTCSI llpyrHMH 

M8T0ll8MH H MO>KeT ll8Tb H08YIO HHijJOpM81lHIO 

0 CTpy KType 8TOMHOrO Slllp8 H ero 80nR08blX 

ljJy HKil SIXo 
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B nHP ( H.SIH, Ceepx) CKOHCTpy HpOBaH 

H npeaeapHTen&HO OTna~eH KpHCTannH'IeCKHA 

HeATpOHHbiA cnexTpoMeTp aKCH-300. a K paxose 

ycnewao HaeT H3roToeneHHe cnexTpoMe Tpa no 

epeMeHH nponeTa K.D.-COf-1 anSI HBPa-30. B 

U114111 BAH (ByaanewT) 6n&3HTCSI x a a eepwe

HH~ pa6oTa Haa TaKHM ~e CneKTpOMeTp OM anSI 

MarHHTHbiX H3MepeHHA Ha TpeTbeM nyqxe peax

Topa HBP-30. B HHCTHTyTax CTpaH-y'laCTHHU 

Ha'IHHaeTCSI pa3pa60TK8 3KCnep&MeHT8 nbHOA 

annapaTypbJ anSI HBPa-2. 

CoTpyaHH'I9CTBO nHcJI H HHCTHTyTOB CTpaH

y'laCTHHU noneaao anSI nocneaHHX xax c TO'IKH 

apeHHSI noaroTOBKH xaapos cneuHanHCTOB B o6-

nacTH HCCneaoBaHHA aTOMHOro SIQpa, XOHaeHCH

poBaHH~X Cpea H paaHOSnexTpOHHKH, TSK H C 

TO'IKH 3peHHSI pa3BHTHSI 3XCnepHM9HTanbHOA 6a-

3bl SIQepHo-¢H3H'IeCKHX HCCneaoeaHHA B 3THX 

CTpaaax. 

na6opaTOpHSI B~'IHCnHTe n bHOA 

T eX H H X H H a B T 0 M a T H 3 aU H H. K OCHOBHhiM 

pe3ynbTaTaM Me~ayaapoaHbiX CBSI3eA naT A c 

HHCTHTyTaMH CTpaH-y'laCTHHU MO~HO OTHeCTH 

MaTeMaTH'Iecxoe o6ecne'leHHe BSCM-6, C03JlaH

Hoe naTA COBMeCTHO C HeltOTOpblMH HHCTHTy

TaMRo Oao npHHSITO anSI ocaaweHHSI cep HAHhJX 

BSCM-6. fpynna cneuHanHCTOB H3 Hclla3 rAH 

(UoATeH) yqacTeoeana BMecTe c coTpyaHHKaMH 

nBT A B pa3pa6oTxe Ma TeMa TH'Iecxoro o6ecne

'leHHSI JlnH BSCM-6. aTopaSI rpynna cneuHanHc

TOB - H3 11HCTHTyTa 3HepreTHKH B neJnUHre -

npoxoaHna o6y'leHHe Ha M8WHHe BSCM-6 c uenbJO 

o6pa60TKH aaHHbiX, nony"'89MbJX B xoae COB

MeCTHhlX sKcnepHMeHTOB B Cepnyxose, Ha TaxoA 

~e MSWHHe B f,D.P. Cny~6a MaTeMSTH"'9CKOA 

HHcpOpMaUHH H JlOKyMeHTaUHH naT A pery nSipHO 

OTnpaBnSina B HHCTHTyTbl CTp8H-y'laCTHHU M8Te

pHanbl no MaTeMaTHqecxoMy o6ecne'leHH~ saM. 

a T9CHOM COTpyJlHH'IeCTBe C pSIJlOM COBeT

CKHX opraHH38UHA BbJDOnHeHbl pa60Tbl n o C03-

QSHH~ CHCTeMbl M8TeMaTH'IeCKOrO o6ecne 'leHHSI 

BSCM-6 c TpaacnSITOpOM c Sl3bJKa <I>OPT P AH. 
CosMecTHo c cpH3H'IecxHMH HHCTHTyTaMH s Xapb

xose, AnMa-A Te, EpeBaHe, neHHHrpaae " Cep-

nyxose cocTasnHnHCb nporpaMMbJ anSI o6pa6oT

KH sxcnepaMeHTanbHbJX llaHHhJX Ha saM. 

OH.RH H HecxonbKHMH RHCTHTyTaMH CCCP 

H f,D.P npOBOJlHnHCb pa3pa60TKH CKaHHpy~weA 

ycTaHOBKH THna • CnHpanbHbiA H3MepHTenb • • 3a

KOH'IeHa npHHUHnHanbH8SI pa3p860TK8 KOMnnexca 

annapaTyphl, sxn~qa~weA B ce6SI onTHKO-Mexa

HH'Iecxy~ qacTb, H TeXHH'Iecxoro npoexTa snex

TpOHHbJX CXeM ynpasneHHSI. 

0Taen p8JlH8UHOHHOA 6e3onaCHOC• 

T H COBMeCTHO c HPB, r .D.P H nHP sen pa-

60Tbl no 5 Hay'IHbiM TeM8M1 OCHOBHhiM HanpaB

neHHeM KOTOpblX 6bJnO HCCneJlOB8HHe Jl03HMeTpHH 

CMeWSHHOr'O H3ny'leHHSio 

H 

Hay'lllhle KOMaH.QHPOBKH 

COTpy .lnfHKOB HHCTHTYT8 

B CTp~-yqacTH~ 

cneQH8JIHCTOB CTpaH-yqacTHHQ 

B OHID1 
B 1969 roay aa6n~Jlanocb yeenH'IeHHe 

'IHCna KOMSHJlHpOBOK HSWHX CneUHSnHCTOB B Ha

Y'IHbJe ueHTpbl cTpaH- y"'aCTHHU 06'beJlHHeHHoro 

HHCTHTyTa. H3 ,ny6Hbl B CTp8Hbi-Y"'8CTHRUbl (He 

C'IHTSSI CCCP) BbJea~ano oxono 350 "'enoseK. 

3TO ysenH"'eHHe Bbi3B8HO, B "18CTHOCTH, npoBe

JleHHeM B Bapae (BonrapHSI) Me~llyHapoaaoro 

CeMHHapa no SIJlepHOA sneKTpOHHKe, H8 KOTOphlA 

H3 .D.y6Hbl 6bmo aanpasneao 30 cneuaanHCTOB 

p83Hb1X CTpaH, a TSK.lKe nposeaeHHeM B CTpa

HSX-y'laCTHHUSX nSITH 3aCeJl8HHA cneuHanH3Hpo-

BaHHbiX KOMHTeTOB HHCTHTYTS. 

H3 350 qenoseK s cTpaHax- qneHax HHCTH

TyTa no6bJBano c uen&~ y"'aCTHSI B aay"'HbJX 

COBelllSHHSIX 134 qenoBeKa, anSI BbJDOnHeHHSI 

COBMeCTHbiX pa60T - 121, 'ITeHH Sl neKUHA, 06Me-

H8 onbJTOM - 95 qenosex. 

Kalt BHJlH01 HSH60nbW8SI 'ISCTb KOMaHJlH

pOBOK (134) CBSI38H8 C y'ISCTHeM HSWHX Cne

UHSnHCTOB B HSY'IHbiX KOHcilepeHUHSIX, COBewa

HHSIX1 wxonax, ceMHHapax, npoBOJlHMhJX OH.RH HnH 



PHc. 108. Cocroanca BH3HT B OHHH naprHilHo

npasHren&crseHHoR aenerauHH ft1oHron&cKoA 

HapoaHoR Pecny6nHKH BD rnaae c 10. UeaeH6a

noM. Ha CHHMKe: npOI/Jeccop M.r. MemepHKDB 

3H8KOMHT rocre/1 C pa60T8MH no p83BHTHIO H3-

MepKTenbHD-BM'IKCnHTenbHOrO KOMnneKCB. 

PKC. 109. 06'beaHHeHHbii1 HHCTKTYT noceTHn 

'lpe3Bbl'l8ilHbiA H nonHoMO'IHblll nocon lfexocno

BBUKDil CouHanHCTH'leCKoR Pecny6nHKH B CCCP 

B. KoyTCKHR. Ha CHHMKe: B. KoyrcKHil H H. 3sapa. 
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PHc. 110. PacmHpHeTCH H yKpennHeTCH corpyllHH'Iecrao 

y'leHblX OHHH H HBllHOHBllbHbiX HHCTHryroa FepMaHcKoil 

IleMOKp a TH'IecKoll Pecny6nHKH, CoaMecreo npoBOIIHTCH 

¢H3H'IeCKHe ·HccneaoBBHHH Ha ycKOpHrenHx B [ly6He H FOP, 

o6pa60TKB OHblTHb/X 118HHb/JC1 p83pB68TbiBBeTCH 3KCnepH

MeHTBn b HBH annaparypa, BelleTCH HOHCK HOBbiX nyreii B 

COBpeM e HHOJI I/JH3H'IeCKOJI TeOpHH, a. tiJH3HKH-TeopeTHKH 

lJeHTpBllbHOrO HHCTHTyTB HllepHblX HCCfle!lOBBHHH (PocCeH

IlOpi/J) COBMeCTHO C y'leHblMH 06'bellHH6HHOrO HHCTHTYTB 

Be!lyT H3y'leHHe CBOiiCTB Hllep, Ha CHHMKe: CeMHHBp reo

peTHKOB B UHHH, y IIOCKH - 11. Porrep. Ci.B Poccee

IIOPI/Je c n"oMOIJJb/0 CoBeTCKoro Col03a coopyJKaercH 3neK

rpocra H'leCKHil reHeparop HB 10 M3B, Ha CHHMKe: CT{JOH

renbCTBO 3/lBHHH llflH reHeparopa.B. J1HTepeCHble HCCne

llOBBHHH np0116CCOB B3BHMO!leiiCTBHH nerKHX Hll6p npOBO

IlHT I/JH3 HKH rpynnbl T, KyMnt/Ja COBMeCTHO C COTPYIIHHKBMH 

nH~. H a CHHMKe: r. KyMni/J H M. KapcreH B 3KCnepHMeH

TBflbHOM 3Bne pocceaaop¢cKoro llHKnorpoea.r. OaHH H3 

Beaym x y'leHb/X UHH/1 npoifieccop fl. 111HHTenbMeilcrep 

(HB CHHMKe B lleHTpe) CO CBOHMH y'leHHKBMH K.-T, Kay

HOM H M. BoHHlleM./l. Y'leHble HecrHryra I/JH3HKH BbiCo

KHX 3 HeprHII (Uoilree) H OHH/1 BMecre pa6ora10r Hall 

C0311BHHeM CHCTeM BBTOMBTH3HpOB8HHOil 06pa60TKH KBMep

Hb/X CHHMKOB H COCTBBfleHHeM nporpBM.'J llflH HCUDnb30BB

HHH 3 8 M, 8 11~83 ycTBHOBneHB MOIJJHBH Bbl'IHCflHTenbHBH 

MBIJJHHB coBeTCKoro npoH3BOIICTBB B3CM-6. B lloiireee 

BetleTCH o6pa60TKB CHHMKOB C 1-MeTpOBOil JKHIIKOBOIIOPOII

HOJI ny3 bipbKOBOJI KBMepbl, o6ny'leHHOJI HB CHHXp0¢830TpOIIe 

OHHH. Ha CHHMKe: P.M. ne6eJieB (OHH/1), A. llo3e H 

K. Il10p p e npOCMBTpHBBIOT CHHMKH C UOMOIJJb/0 C0311811HD

ro B 111/JB3 npocMOTpOBOro npoeKropa. e. B I/JH3H'leC

KOII na6 oparopHH TexHH'leCKoro yHHBepcHrera Ope3aeea c 

HOMOII1b 10 KBCKBJIHbiJC reHepBTOpOB HCCneayiOTCH HllepHble 

peBKllHH, Bb/3b/B86Mbl6 nerKHMII HOHBMH, Ha CHHMKe: OIIHH 

H3 reeeparopoB na6oparopHH. 
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Hay'IHblMH UeHTp8MH CTpaH- 'lneHOB HHCTHTyTa. 

3Ha'IHTenbHOe 'IHcno noeaaoK H8WHX yqe

HbiX H HH>KeHepOB ( 121) CBSI38HO C BbinOn

HeHHeM COBMeCTHblX HCCneaoeaTenbCKHX" H Me

TOaH'IeCKHX pa60T. 

6 CTp8Hbl- y'laCTHHllbl HHCTHTyTa Bb!e3>K8-

n& eeaywae y'leHbie 011.HI1: H.H. Eor omo6oe, 

E.M. lloHTeKopeo, M.r. MewepHKoe, A . M. Ean

aaH, c~~.n. lllanHpo, A.A. TmKHH, r.l1. 3a6HSIKHH, 

E • .O.. Bopo6beB H apyrHe. HeKoTopbie cne uHanac- · 

Tbl 6binH KOM8HaHpOB8Hbl B CTp8Hbi-Y'I8CTHHUbl 

Ha anHTenbHble CpOKH. 

B Te'leHHe 1969 roaa a 011.HI1 n p aea>Kano · 

352 cneUHanHCT8 CTpaH-y'ISCTHHU (KpOMe COBeT

CKHX y'leHb!X) C llenb!O npoeeaeHHSI COBMeCTHblX 

pa60T1 06MeHa Ollb!TOM1 KOHCynbTSUHA, 0 3H8KOM

neHHSI C npOBOaHMbiMH B .0.y6He HCCnellOBSHHSIMH 

H 3KCnepHMeHT8nbHbiMH yCT8HOBK8MH. 

06beAHHeHHhiJl HHCTHT}'T 

KaK opra.HH3arop 

Hay\IHhiX COBeJU8HHA 

Ba>KHbiM yqacTKOM aeHTenbHOCTH 0 6'&eaH

HeHHoro HHCTHTyTa HaepHbiX HCcneaoeaHHA SIB

nSieTCSI npOBell9HH9 Me>KJ:lyHapOllHblX Hay'IHblX KOH

cllepeHUHA, CHMn03HYMOB1 WKOn, COBeWaH&A, 'ITO 

PHc. 111. B ceHrH6pe 1969 ro11a B T6HnHCH cocroH.7-

CH MeJKIIyHapo/IHbril ceMHHap no nepcneKTHBaM pa3BHTHH 

t/IH3HKH BbiCOKHJC saeprHil, opraHH3osaHHbril OHHH cos

Mecrao c IJEPHoM. Ha· ceMHHape o6cyJKI1BflHC& sonpo

c&r COBp6M6HHOI'O COCTOHHHH H HBH6onee nepcneKTHB

HblJC HanpasneHHil p83BHTHH t/JH3HKH BbiCOKHJC 9H6pi'HH 

s crpaaaJC - y'lacrHHUBJC OJ1RJ1 H IJEPHa. 
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noasonsreT 06MeHHBaTbCSI Hay'IHOA HHci»OpMaUHeA, 

OnbiTOM, BbUICHSITb nepcneKTHBbl lUrn&HeAWHX 

pa6oT. 

B npownoM rony aaw HHCTHTYT 6bin opraHH

aaropoM 13 Hay'IHblX H 16 Hay'IHO-Opi"aHH3 8UHOH

HbiX cosemaaaA. llpe>Kne scero cnenyeT OTMe

THTb Me>KnyaaponHyJO WKony no HeATpOHHOA ci»H-

3HK8 s Anywre. Oaa 6bJna nocssrweaa aKTyan&

HbiM npo6neMaM KeATpOHKOA ci»H3HKH, B K8'18CTB8 

npoct»eccopos 6bJnH nparnaweHbi y'leHbJe pa3HbiX 

CTpaK. B opraHH3aUHH WKOnbi H 'IT8HHH neKUHA 

8KTHBHOe Y'I8CTHe npHHSillH H8WH y'le Hbl8 

11.M. cllpaKK, <ll.n. lllanapo, H. Kpoo. Pa6ora wxo

nbJ npowna Ka BbJCOKOM Hay'IHOM H opraKH3aUH

OHHOM yposae, H Mbi nony'lana xopowae oT3biBbi 
0 Heft OT MKOI"HX y'I8HbiX. 

B Bapae cocrosmcH Me>KJiyHapoJIHbiA ceMH

Hap no HJiepKOA aneKTpOHHKe, B KOTOpOM npHHSI

no y'laCTHe 6onee 180 cneuaanacros H3 couaa

naCTH'IeCKHX CTpaH, a T8KX<e HeKOTOpb18 H3BeCT

Hbl8 y'leHhie aanaaaoesponeAcxax crpaH. 

113 JipyrHX H8Y'IKbiX COB8W8HHA He06XOJIHMO 

OTMeTHTb Me)I(JiyHapoJIHbiA ceMHKap no sexTop

HhiM M830H8M H aneKTpOM8I"HHTHbiM B38HMOJiei\

CTBHSIM0 npOBeJieHHbiA B CeHTS16pe B lly6He COB

MeCTHO c AH CCCP, cosewaHHH no 6ec lj>HnbMo

BhiM HCKpOBbiM H CTpHMepHbiM KSMepaM, no TeX

HHKe ny3b!pbKOBbiX K8Mep, no SIJiepHOA c neKTpo

CKOnHH H TeOpHH Slllpa. BnepBbie 38 · Bp8MSI cy

W8CTBOB8HHSI 011.RJ1 B 1969 I"OIIY 6binO npoBeJie

HO Cosewaaae no JI03HMeTpHH H ci»H3HKe aawH

Tbi Ka yCKOpHTensrx 38pSI)I(eHHbiX '18CTHU. 

B T6anaca cocTosrncsr Me>KJiyHaponHhiA ce

MHHap no nepcneKTHBaM pa3BHTHSI ci»H3 HKH Bbi

COKHX aaeprHA (ceHTsr6pb 1969 roaa) . Ha HeM 

06Cy>KJI8nHCb COBpeMeHHOe COCTOSIHHe lj>H3HKH Bbi

COKHX ::IHeprHA H nepcneKTHBbl ee pa3 BHTHSI B 

CTpaaax - y'laCTHHUax 011.RI1 H UEPHa. Ha ce

MHHape 6binH paCCMOTpeHbl H8H6onee nepcneKTHB

Hbl8 HanpasneHHSI ci»H3HKH Bb!COKHX 3H8pi'HA, B 

'18CTHOCTH, J\CCneJIOB8HHSI no pa3pa60TKe HOBb!X 
ycxopaTeneA. 

YllacTHe B H8Yllllb1X COBeiQaHH.HX, 

npoBeAeHHbiX 

,zq>yrHMH clJH3H'IeCKHMH 

QeHTpaMH 

254 y'leHh!X 06'beJIHH8HHOI"O HHCTHTyTa Slllep

HbiX HCCneJlOBSHHA B 1969 I'OilY y'laCTBOBanH 

B pa6oTe 29 Hay'!HbiX KOHij>epeHUHA, CHMn03HYMOB, 

WKOn, COBeUlaHHA, npOXOJIHBWHX B CTpaHaX-y'ISCT

HHUBX, B TOM 'IHCne B EonrapHH, BearpHH, rnP, 

DollE> we, PyMhiHHH, CCCP, H 4exocnosaKHH. Kpo

Me TOI"O, 82 COTpyJlHHK8 QJ1.HJ1 Bbi83X<anH JinSI 

Y'ISCTHSI B 85 KOHcl»epeHUHSIX, CHMn03HYM8X H 

WKonax s apyrae CTpaHhi: AscTpHIO, AarnHJO, 

ronnaKilHJO, 11TanaJO, KaHaJly, <llpaHUHJO, cllPr, 

WseuaJO, WseAuapHIO H T.n. 

B 'laCTHOCTH, y'leHhie HHCTHTyTa ar

pana aKTHBKYJO pon& Ha Me)l(nyaapoaaoQ 

KOHcl»epeKUHH no cneKTpOCKOnHH H CTpyK

Type aToMaoro Slllpa B Epesaae, X Meanene

escKOM C'beane no o6weA H npaKnaaaoA XHMHH 

B neHHHI'pane, Me>KnyaaponHoA KOHcl»epeHUHH 

no lj>H3HKe aneMeHTapHbiX '18CTHU B nyHJie (llise

UHH), Me>KnyaaponHoA KOHcl»epeHUHH no Sll18pHbiM 

peaKUBSIM non neACTBHeM TSIX<enbJX HOHOB B 

reAnen&6epre (<llPf), CaMn03HyMe no ci»H3HK8 

H XHMHH neneHHH s Beae (Ascrpasr), Me>KJiy

KaponaoA KOHcl»epeHUHH no CBOACTB8M Slll8pHbiX 

cocrosraaA s Moapeane (Kaaana ), Me>Knyaapon

HOM CHMn03HyMe no Slll8pHOA aneKTpOHHKe B 
11cnpe (11 Tanasr) 11 npyrHx. 

CoTpyAJ~H'IeCTBO H CBS3H 

C H8Yllllb1MH QeHTpaMH CTp8H, 

He liBJUIIOIQHXCJI 

yqacTHHQaMH OHHH 
1969 ron 6hin ronoM nan&Heitwero p83BHTHSI 

H8WHX CBSI3eA C M8X<IlYH8pOllHbiMH H H8UHOH8nh

HbJMH ueaTpaMH npyrHx crpaa. Bcero aa roa 

B aTHX uearpax no6brsano 65 aawax cneuaanac

Tos, 45 H3 HHX - B Kp8TKOCpO'IHbiX KOMaHnHpOB-



X8X, 20 H8WHX y'leHblX pa6oTanH T8M OT 3 Me

CHUeB ao roaa, a auoraa H 6onee. 

CoTpyaHH"'eCTBO c UEPHoM H 11ucTHTyToM 

HHIIbCa 6opa B Koneurareue HOCHT y uac y>Ke 

TpaaHUHOHHblA xapaxTep, H TaM DOCTOHHHO Tpy

llHTCH HaWK y"'eHbie. 

B UEPHe asa roaa pa6oTan C.B. Myxau 

(nB~)), XOTOpbiA npHHHMan y'laCTHe B sxcnepH

MeHTaX no accneaosaHH~ pacceHHHH naouos H 

K -Meaouos Ha npoToHax snexTpoHHbiMH MeTo

ll8MH H B paapa60TXe 6onbWHX HCKpOBblX KaMep, 

Or na6opaTOPHH MepHblX npo6neM B UEPHe 

6onee roaa >KHBeT B.B. cllnHrHH. Ou co:rpyaHH

"'aeT s axcnepHMeHTe no HccneaosaHH~ peaKHX 

cxeM pacnaaa xcH-MHHyc-rHnepoua; no ero 

HHHUHaTHBe npOBOaHTCH nOHCK nHM6aa-raMM8-

pe30H8HCa ua MaTepHane UEPHa. 

B Te'leHHe HecxollbKHX MecHues s UEPHe 

pa6oTanH B.r. 11saHOB H r.A. OcOCKOB (nBTA), 

XOTOpbie 3aHHManHCb TaM BOnpOCSMH reOMeTpH

'IeCKHX nporpaMM anH >KHaxosoaopoaHbiX KaMep 

H nporpaMM AnH CnHpanbHOrO H3MepHTenH. 

B 1969 rony Mbi snepsbie HanpasHnH B 

UEPH ua nonroaa cneuHanHCTa s o6nacTH xpa

oreuuoA TeXHHKH - IO.K. nHnHneuxo - anH y'lac

THH B paapa6oTxax xpHoreHHoA annapaTypbi. 

B xoMauaaposxax B UEPHe 6bJnH Tax>Ke M. Ty

pana, 11. EH'IeBH'I, r. My3HOn&, c. BbiCKO'IHn, 

E. Cxsa6e H apyrae. 

nponon>Kanocb COTPYllHH'IeCTBO nT<II c 

TeopeTH"'eCKHM oTaenoM UEPHa. C xpaTxocpo"'

HbiMH BH3HTaMH B UEPHe no6biBana npocjleccopa 

A.H. Tasxenaaae, r.B. E$HMOB, P.M. PblHaHH. 

B 11ucTHTyTe HMeHH H. 6opa B Koneura

reue 6onee roaa ycnewuo nposoaHT Hccneaosa
HHH B o6naCTH H3y'leHHH CnOHTaHHO aenHWHXCH 

aaoMepos C.M. nonaxauos (n.HP) • .nnHTen&Hoe 

BpeMH B STOM HHCTHTyTe pa60Tan COTpyllHHX 

na6opaTOPHH HaepHblX npo6neM M. <IIHHrep. TaM 

>Ke B XOMSHaaposxax 6binH X. Tblppocjlcll H r. <lie

Hew. .nnH y'laCTHH B HCCneAOBaHHHX no npoeKTy 

•11aollbaa• B Koneurareu 6hin HanpasneH Hay'I

HbiA coTpyauax B.A. Mopoaos. 

YcnewHo paasasa~TCH HawK CBH3H c Haep

HbiMH Hay'IHQ-HCCneaosaTenbCKHMH HHCTHTyTaMH 
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<llpaHUBH. B Uea:rpe MepHbiX accnenosauaA 

(Caxne) B Te'leHHe 6 MeCHUeB pa6oTan 10.8. Ta

paH ( n H<II). OH npHHM y'laCTHe s sxcnepHMeH

Te no HCcneaosaHH~ CnHHOBbiX BOnH B MarHHT

HblX sewecTsax. CeA"'ac B Caxne accneaosaHHH

MH B 001l&CTH $H3BKH aneMeHTapHblX 'I&CTHU 

38HHM8eTCH ell, nerap, XOM8HaHpOBaHHblA Tyaa 

Ha 2 r oAtl. 

B xpaTxocpo'IHbiX KOMaHaHposxax so <llpau

UHH no6bJBano 12 uawax cneuaanHcTos. Bon&woe 

3Ha'leHHe anH yKpenneHHH HaWHX CBH3eA C Hay"'
HO-HCCneaosaTen&CKHMB HHCTHTyTaMB cllpaHUHH 

HMena noeaaxa B sTy cTpauy aapexTopa 011.HI1 

axaaeMHKa H.H. 6oron~6osa. Bo speMH npe6bi

saHHH B napH>Ke H.H. 6oron~60B BbiCTynan c 

nexUHHMH B Konne>K ae <llpauc. 

C oTpyaHBKH 011.HI1 no6blsana B aay'IHbiX 

xoMaHllHposxax B AarnHH, lllseuHH, 11 Ta

nKa, ClllA, <IIPf, cllaHnHHllBH H llpyrax cTpaaax, 

n parnaweHHe B 06'bellHHeHHbiA HHCTHTYT 

H3BeCTHbiX y'leHbiX H3 CTpaH, He HBilH~UIHXCH 

ero 'lneHaMH, llnH o6cy>KlleHHH Hay'IHbiX npo6neM 

H 03H8 KOMileHHH C pa60T8MH, BellyUIHMHCH B 

llpyrHX Hay'IHbiX UeHTpax, TaK>Ke COlleACTBOB8-

no yxpenneHH~ uawero COTPYllHH'IeCTBa c STH

MH CTpaHaMH. B HCTexweM rolly 011.HI1 nparna

CHn 98 cneUH81lHCTOB H3 3THX rocyllapCTB, B 

TOM 'IHCne llnH 'ITeHHH neKUHA H 06MeHa Onbi

TOM 43 'lenosexa, llllH Y'ISCTHH B COBeUISHHHX 

H wxonax 32, no o6MeHy c llpyrHMH uay'IHbiMH 

UeHTpaMH 12 H B KS'IeCTBe CTeneHllHaTOB 6 'le

noBeK, 

B na6opaTopHH 011.HI1 6hmH npHrnaweHbi: 

B na6opaTOpH~ MepHbiX peaKUHA - n. cllaynep 

(AHrllHH), B na6opaTOpH~ TeopeTH'IeCKOA $H-

3HXH . - r. BaTarHH H T. PeA>Ke (11TanHH), B 

na6opa TopHIO BbiCOKHX SHeprHA - K. BHHTep 

(UEPH ) H M. KoRTe (11TanHH), B na6opaTOpHJO 

aeATpo uuoA $H3HXK - B. CeAnop (CWA) a 

B. KneA ( <llpaHUHH). B na6opa TOpH~ Bbi'IHCnH

TenbHOA TeXHHXH H aBTOM8TH3aUHH - f, nannc 

(UEPH ) H D.. nnoAll (CWA) H llP· 
B ,ny6ue ( B nopMxe o6MeHa c npyrHMH 

ueHTpaMH) no6biBanH y'leHble H3 pa3Hb1X cTpaH. 

r. napan>KHHO H3 11TanHH pa6oTan B na-
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PHc. 112. naoopsropHH H/lepHb/X npo6neM COTPYilHH'lBeT c TypHHCKHM YHHBepCHl'el'OM 

B BOnpOCBX TeJCHHKH CTpHMepHblX KBMep H HX HCnMb30BBHHH llnH r/JH3H'l6CKHJC 3KCnepH

MeHTOB B ,ayoHe H HHCl'HTYTBX HrsnHH, Ha CHHMKe: HTB/lbHHCKHe r/JH3HKH C. Kocra H 

r. flHpBilJKHHO H HJC llYOHeHCKHe KonnerH A.r. nerpoB, .a.E. nonreKOpBO H IO.A. 11Jep6BKOB. 

6opaTOpHH su:tepHbiX npo6neM, cW8HUy3CKHA 

4laaax: >K.n. Macc10s npHHHMan y'laCTHe 

B SKcnepHMeHTax rpynnbi B.M. Caaopoaa 

( n.Rn) no H3y'leHHIO orKpbiToro aaec& sraneHHH 

aaoAHoA nepeaapsmx:H nH-Me3oHoa. H . KypTc 
( cSlpaHUHSI) npHe3)K&na B flT<Sl TO)Ke B CBSI3H C 

9THMH SKcnepaMeHTaMH. B fla6oparopau reope

TH'lecKoA 41H3HKH B Te'leHHe 6 MeCHUeB TpyaHn

CSI aacTpaAcx:aA cliH3HX: P. Kerepnep. Tenepb 

B STOA na6opaTOpHH npOBOllHT HCCneaOB&HHSI 

8HI'nHACKHA y'leHbiA H. KyHH, B na6oparopHH 

smepHbiX peaKUHA - cllpaHuyacKHA paaitOXHMHK 

M. IOcceHya. 

06'b8llHHQHHbiA HHCTHTyT opraHH30Ban TaK

)1(8 nocemeHHe .ay6Hbl BHllHbiMH y'leHblMH pa3Hb1X 

crpaa, HaXOllBBillHMHCH B CoaeTCKOM Co10ae no 

nparnameHHIO fOCKOMHTeTa no HCnOnb3 0B8HHIO 

aroMHoA saeprBH CCCP H AKalleMHH aayK CCCP, 

B TOM 'lHCne P. M~cc6ayspoM (cSlPr), A. A6pa
raMOM ( cSlpaHUHSI) H llPo 

B re'leHHe rolla a .ay6ae pa6oranH 6 CTH
neHllHaroa. 

3KcKypcHH s OIDIH 

3a npoweawaA roa B 06'bellHHeHHOM 
HHCTHTyTe SlllepHblX HCCneJ]OBSHHA 6binO npHHSITO 

102 rpynnbi 9KCKypC8HTOB (1346 'lenoaeK), H3 

HHX 61 rpynna (1196 'lenoaeK) - H3 crpaa

y'laCTHHU, 41 rpynna (150 'lenoaeK) - H3 llPY

rax crpaH. 

noceTHTenH 3H8KOMHnHCb C HCTOpHeA H 

opraHH38UHOHHOA CTpyKTypoA HHCTHTyTa, OCHOB

HhlMH HanpasneHHSIMH HCCnellOB8HHA H 3KCnepHMeH

T8nbHbiMH yCT8HOBK8MH na6oparopHA, 
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cnPA B KA 
0 p838BTBB Me~yHapOABOrO COTpyABBq&CT88 B C8113el 

~aasessoro BBCTBTyTa aaeps~x accneaoaasal 3a nepaoa 1964-1969 r oaoB 

~Nr 
Baa coTpyasaqecT8a 1964 1965 1988 1967 1988 

DD 

1. KMB'I8CT80 C08M8CTB~X pa60T 70 -104 ISS 203 210 
2. Kona'leCT80 aoMasaaooeoa cneuaa-

naCT08 83 CTp8B-J'I8CTBBD 8 Dy6ay 
( 6e3 COB81118BBI) 148 203 252 S07 SOl 

s. Kona'I8CT8o aowasaapoaoa cneuaa-

nacT08 00 RH 8 cTpa~":"Y'18CTBB~ 147 182 210 252 258 
4. Kona'I8CT80 say'I~X, MeToaa'lecxax 

B B8J'IBo-opraBB38DBOBB~X CO&e-

lll8BBI 16 19 28 28 2S 
5. Kona'I8CT8o xoMasaapo8ox u MelK-

ayaapoaa~e xoa+epeaa.a • 8 sa-
yqa~e ue&Tp~ CTpaa, ae IIBIID>-

IIIBXCII J'I8CTBBD8MB OHRH 40 69 78 102 129 
6. Kona'lecTBO npB83ll08 y'les~x B3 

CTpaB-BeyqaCTBBD 7 18 52 67 49 
7. Kona'lecT80 cTanesaaaT08 OHRH 6 7 

nEPEti E Hb 
R8y'I~X COB81118RBI, npOB8A8BB~X ~ABB8BB~M BBCTBTyTOM 

aaeps~x accneao8asal 8 1969 roay 

~~ 

nn 

2 

BpeMsr npoaenesasr 

s 4 

A. CogmARII no +a311e B~co11x tBepfll 

1. MelK.Qyaapons~l ceMaaap aenymax 

J'I&B~ no nepcnexTB&aM p83BI1'BII 
.. 3BitB B~COitBX !Bepral 

2. MeJKnysapons~l ceMasap no aex
TopB~M M830B8M B &neltTpOM8r

D1'B~M 838BM0ll81CTBBIIM 

5-7 cesTII6psr 

28-26 C8BTII6pll 

T6anac a, CCCP 

.Qy6u 

B. Cggman11 no cb'''' ' RI311X auepral 

1969 

235 

S52 

350 

29 

147 

87 
6 

KonaqecTBO 
y'i8CTHBitOB 

5 

41 

ISS 

S. Wxona no seiTpossol 4Ja3ue 19-81 Mall AnywTa, CCCP 108 
4. Coaemane no aaepsol cnexTpo-

1-5 BJOJIII .Qy6u 20S 
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2 3 4 5 

B. CoeewaHHSI no MeTOl1H'IeCKHM eonpocaM 

5. 1-oe pa6o'lee coeewaHue no HccneaoeaHHJO 

B38HMOl1eACTBHA '18CTHU BbiCOKHX 3HeprHA 
MeTOl10M ~OT03MynbCHA Ha YCKOpHTene 
H4>B3, Cepnyxoe 

6. CoeewaHHe no TeXHHKe nyabipbKOBbiX Ka

Mep 

7. CoeewaHHe no 6ec~unbMOBbiM HCKpOBbiM 

H CTpHMepHbiM KaMepaM 

8. CoeewaHHe no npoeKTY MOHO<~HepreTH'Iec
Koro UHKnOTPOH8 

9. CoeewaHue no nporpaMMupoeaHHJO H Ma

TeMaTH'IeCKHM MeTOl18M peweHHSI ~H3H

'IeCKHX 38l18'1 

10. Me)Kl1yHapol1HbiA ceMHHap no Sll1epHol 

aneKTpOHHKe 

11. II -oe pa6o'lee coeewaHue no Hccneao

BaHHJO B38HMOl1eACTBHA '18CTHU BbiCOKHX 
. aHepraA MeTOl10M ~T03MynbCHA Ha yc
KOpHTene H4>B3, Cepnyxoe 

12. CoeewaHHe no l103HMeTpHH H ~H3HKe aa

WHTbi H8 yCKOpHTenSIX 38pSI)KeHHbiX '18CTHU 

13. Pa6o'lee coeewaHHe no eonpocaM c oopy

)KeHHSI MarHHTHQ-HOHH38UHOHHOrO CneKT

pOMeTpa Ha CTpHMepHOA K8Mepe 

25-26 M8pTa 

8-11 anpenSI 

15-18 anpenH 

23-25 anpenH 

27-30 M8Sl 

1-12 HIOHSI 

6-7 HIOHSI 

7-10 OKTS16pSI 

14-18 OKTS16pS1 

.lly6Ha 16 

.lly6Ha 143 

.lly6Ha 233 

.lly6Ha 50 

.lly6Ha 90 

BapHa, HPE 140 

.lly6Ha 22 

.lly6Ha 97 

MocKea, CCCP 23 

r. H ay,Ho-opraHuaauHoHHbie coeewaHHSI 

14. CecCHH Y'leHoro coeera no ~H3HKe Bbi- 3-6 HIOHSI 

COKHX 9HeprHA 25-28 HOS16pSI 

15. CeccuH Y'leHoro coeera no ~H3HKe HH3KHX 3-6 HIOHSI 

9HeprHA 25-28 HOS16pS1 

16. CecCHSI Y'leHoro coeera no reopeTH'IecxoA 

~H3HKe • 19-21 HOS16pSI 

17. CoeewaHHSI KaMepHoro KOMHTeTa OH SIH 6-9 M8Sl 

19-21 HOS16pS1 

18. CoeewaHHSI 4>oT09MYnhCHOHHoro KOMHTeTa 6-9 M8Sl 

OHSIH 19-21 HOS16pSI 

19. CoeewaHHSI 3nexrpoHHoro KOMHTeTa OHSIH 6-9 M8Sl 

19-21 HOS16p Sl 

20. CoeewaHHSI KoMHTeTa no HaepHoA ~H3HKe 6-11 M8Sl 

OHSIH 19-21 HOS16pS1 

21. CoeewaHHSI KoMHTeTa no ueArpoHHoA ~Hauxe 24-28 HIOHSI 

19-21 HOS16pSI 

22. CosemaHHe pa6o'leA rpynnbi 9Kcnep r oe anSI 

noapo6Horo o6cy)Kl1eHHSI nepcneKTHBHoA npor- 28-31 OKTH6pH 

paMMbi Ha~'IHbiX uccneaoeaHuA B OH SIH Ha 

anurenbHbiA nepuoa 

.lly6Ha 23 

.lly6Ha 36 

.lly6Ha 33 

.lly6Ha 36 

.lly6Ha 12 

Eyaanewr, BHP 36 

.lly6Ha 38 

Eyaanewr, BHP 16 

.lly6Ha 29 

Eyaanewr, BHP 14 

.lly6Ha 13 

Bapwaea, nHP 31 

.lly6Ha 17 

.llpeaaeH, f.llP 38 

.lly6Ha 26 

.lly6ua 66 



nEPE4E H b 

Me)I(.QyHapO.IlHbiX H HSUHOHanbHbiX KOH<jJe peHUHA, CHMn03HYMOB, 

CeMHHapOB, COBeiUSHHA H lliKOn, B KOTOpb!X npHHHManH y"'SCTHe 

cneUHanHCTbl 06be.QHHeHHOI"O HHCTHTY TS SI.QepHbiX HCCne.QOBSHHH 

B 1969 r'O.Ily 
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H aHMeaoaaHHe 
nn 

BpeMSI npo
aeaeHHSI 

Mec To npo
aen eHHSI 

~aMHnHH (KOnH"'eCTBO) 
Y"'SCTHHKOB 

2 3 4 

A. B cTpaHaX-Y"'aCTHHUax HHCTHTyTa 

1, 3HMHSISI lliKOna no <jJH3HKe 

)I(HJlKHX MSI"HHTHbiX cnnaBOB 

2, XX BcecoiOaaoe coaemaHHe 

no SIJlepHOA CneKTpOCKOnHH 

H CTpyKType 8TOMHOI"O Slllpa 

3, 3HMHSISI lliKOna <jJH3HKOB-Sillep

IUHKOB 

4, 3HMHHH IUKOna COBpeMeHHblX 

MO)leneft STOMHOI"O Slllpa 
5, Cbeaa MaTeMaTHKOB fllP 

6. 3HMHHH IUKOna no TeOpHH 

Taepnoro Tena 

7. HauHoHanhHaH pa.QHOXHMH"'ec-

KSH KOH<jlepeHUHH 

24 SIHB8pS1 -

10 <jleapang 

27 SIHBapg -

4 ¢eapang 

1-20 ¢eapans 

2-15 <jleapanH 

7-20 <jleapang 

14 <jleapanH -

5 MapTa 

18-25 MSH 

8, fleTHHH lliKOna no TeopeTH"'ec- 9-23 HIOHH 

KoR <jJH3HKe 

9, fleTHHH IUKOna no SlllepHoft 17-25 HIOHH 

<jJH3HKe 

10, Me)I(JlyHapO.IlHSH KOH<jlepeHUHH 18 HIOHH -

no acjxjleKTy M~cct5ayapa 5 HIOnH 

11. Cbe3.1l nonhCKHX <jJH3HKOB 20-30 aarycTa 

12, Me)I(JlyHaponHaH KOH<jlepeHUHH 25 aarycTa -

no KOCMH"'eCKHM ny'ISM 4 CeHTH6pH 

13, VII -aH Me)I(JlyHaponHaH 27 aarycTa -

KOH<jlepeHUHH no yCKOpHTe- 2 C8HTHt5pH 

nHM BbiCOKHX SHepraft 

14. E)l(er'OJlHaH IUKOna no snep- 27 aarycta -

HbiM peaKUHHM 7 ceHTH6pH 

EyaanelliT, BHP 

EpeaaH, CCCP 

Eepmi H, r llP 

3aKonaae, nHP 

Marne6ypr,fllP 

3aKonaHe, nHP 

3BHK OB, 4CCP 

3aKonaae, nHP 

THX8 b, BHP 

EanaToH, BHP 

Bapmaaa, nHP 

Eyna elliT, BHP 

EpeaaH, CCCP 

5 

Kpoo H. (BHP) 

EaTa n. (BHP) . 

npaBeUKH 3. (BHP) 

114 'len. 

ApnbT P. (fllP) 

lllTpyCHbiA X. (fllP) 

lllynbu X. (fllP) 

HoR6epT B. (r llP) 

Epona P. (nHP) 

BaniOCb B. (nHP) 

naccaep r. (r llP > 
3y6apea ll.H. (CCCP) 

-nnaKHJla H.M. (CCCP) 

lUernOBCKH 3, (nHP) 

MHKynbCKH fl. (nHP) 

fapeea ~.A. (CCCP) 

PbiHJlHH p.M. (CCCP) 

EopeneBCKH 3. (nHP) 

OrHeaeuKHA B.H. (CCCP) 

~ayCTOB P,H. (CCCP) 

3p~ fl. (BHP) 

OcTaHeBH"' IO.M. (CCCP) 

EopeneacKH 3. (nHP) 

Ey6enea 3 .r. (CCCP) 

HHpH 10. (BHP) 

Toaeea B.ll. (CCCP) 

20 qen. 

(nHP) 
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2 

15. neTHHH WKOna no CTpyKType 

H.Qpa C HCnOnb30BaHKeM 

H.QepHbJX peaKUKA 

s 4 

27 aarycTa - Bapwaaa, nHP 

1 CeHTH6pH 

\ 

16. Me>KayuapoanaH Kon<tJepeu- 8 1 aarycTa - EyxapecT, CPP 

UKH no HBneHKHM B KOHH3H- 8 CeHTH6pH 
poaaHHblX I'a3aX 

17. Me>KayuapoaHaH wKona no 
TeopeTH'IeCKOA ~H3HKe 

18. II - oA CHMno3HYM no HOH
HOMY OOMeHy 

19. Hay'IHo-TeXHH'IeCKaH KoH<lle

peHUHH CneuHanHCTOB CTpaH

'IneHOB C3B no noa&IweHHIO 

9-24 CeHTH6pH npeaen, CPP 

10-15 ceHTH6pH Eanal'oH, BHP 

5 

XoAuauKH C. (nHP) 

LlpocTe X. (nHP) 

MopeK T. (nHP) 

Epoaa P. (nHP) 

Bamocb B. (nHP) 

BHnb'IHHCKH H. (nHP) 

)I(HaKoa E .n. (CCCP) 

nnHC IO.A. (CCCP) 

fa6paKOB C. (HPE) 

Mopo3oa B.A. (CCCP) 

MHxaAnoaa B. (HPE) 

ypoaHH pa.QHOH30TonuoA an- 15- 19 cenTH6pH MocKaa, CCCP 22 'len. 
napaTypbl, BbiCOKOTO'IHbiX 

npH~OpOB .QnH H.Q8pHo-~H-

3H'I9CKHX HCCne.QOBaHHA H 

opraHH3aUHH U8HTpanH3o

BaHHOlt CHCT8Mbl O~pa60T

KH .QaHHbiX ~H3H'I9CKHX 3K

cnepHM8HTOB B H.QepHbiX 

ueHl'pax 

20. IV -aH acecoi03HaH KOH<lle- 15-20 ceHTH~PH Para, CCCP 

peHUHH no ~H3HK8 aneKTpOH-

n OHOMapea n.H. ( CCCP) 

noaropeuKHA M.H.(CCCP) 

MaTopa H.M. (CCCP) 

MaxaHbKOB B.f. ( CCCP) 

Ky3ueuoa B .H. ( CCCP) 

HbiX H aTOMHbiX CTOnKHOBe-

HHA 

naciOK A.C. (CCCP) 

Lloueu E.Ll. ( CCCP) 

21. V -aH BC8COI03HaH WKOna 15-80 ceHTH6pH Y >Kropoa,CCCP 14 'len. 
no H.QepuoA ~H3HKe • Moaena 
H.Qp8 H H.QepHbiX peaKUHA' 

22. Bcecoi03HaH KOH~epeHUHH 20- 24 CeHTH6pH neuanrpaa,CCCP Anbnepl' B.A. (CCCP) 

no Macc-cneKTPOMeTpHH Hn10wenKo B.H. (CCCP) 

TapaHTHH H.H. (CCCP) 

LleMbHHOB A.B. (CCCP) 

28. X -&lA MeaaeneeacKHA 22- 25 CeHTH6pH neaaurpaa,CCCP 10 qen. 
c~e3.Q no o~weA a npHK-

na.QHOA XHMHH 

24. Bcecoi03HaH KOH~peHUHH 9-20 OKTH6pH neHHHrpaa,CCCP Manbuea B.M. (CCCP) 

no KOCMH'I8CKHM ny'laM EnHceea C.M. (CCCP) 

Ey~enea 3.r. (CCCP) 

Wa~pal'oaa f.C. (CCCP) 

n10~aMoa A.n. (CCCP) 

Llanxa>Kaa H. (MHP) 
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25. OceHHHH wxona no pacceHHH~ 

HeATpOHOB 

26. V -aH H8UHOH8nbH8H KOH<l!e

peHUHH no <l!H3HKe 

27. ~e*ayaapoaaaH xoa<PepeHUHH 

no <PH3HKe H TeXHHKe HH3KHX 
TeMneparyp 

28. 3HMHHH wxona no paaHosnex
TpOHHKe 

3 

2-12 HOH6pH 

8-15 HOH6pS1 

24 HOH6pH -

3 aexa6pH 

24 HOH6pH -

6 ae~a6pH 
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4 5 

rayCCHr, fll.P Kpoo H. (BHP) 

Co<PHH, HPB 

Pocceaaopq,, 

r.aP 

Pocceaaopq,, 

r.aP 

~apKOB n. 

>Kenea >K. 
neTKOB 11. 

(HPB) 

(HPB) 

(HPB) 

Heraaoa B.C. ( CCCP) 

lllHWOB IO.A. (CCCP) 

ronoaaHOB n.B. ( CCCP) 

<l>ennep r. ( r ll.P ) 

3aAanep 3. 

Uaxep r.-10. 

(f.QP) 

(f.QP) 

29. CeMHHap no gaepHbiM Hccneao- 10-16 aexa6pH ~ocxaa, CCCP 10 'len. 

B8HHHM Ha aneKTpOHHbiX nHHeA

HbiX YCKOpHTenHX npH ManbiX 

H cpeaHHX 3HeprHHX 

6. B CTpaHaX. He HBnH~WHXCH Y'l8CTHHU8MH HHCTHTYT8 

30. Koa<PepeHUHH no <PH3HKe raep

aoro rena 

31. Y'leHbiA coseT ~e*ayaapoa

aoro uearpa reopeTH'lecxoA 

cflH3HKH 

32. Koa<PepeHUHH no q,yaaaMeH

ranbHbiM B38HMOaeACTBHHM 

npH BbiCOKHX saeprHHX. CHM

noaHyM no HMnynbcH hiM 

peaKTOpaM 

6-20 HHBapH 

8-18 SIHB8pS1 

20 HHB8pS1 -

5 <PeapanH 

33. CHMn03HYM no HMnynbCHbiM 27 HHaapH -

peaxropaM 5 <PeapanH 

34. ~e*ayaapoaHbiA Kypc no reo- 12 <PeapanH -

PHH gapa 2 anpenH 

35. Koa<PepeHUHH no ycxopHTenHM 

36. Koa<PepeHUHH no <PH3HKe *Ha
xocreA 

3-9 Mapra 

12-19 anpenH 

37. ~e*ayaapoaHbii CHMn03HYM no 3-5 M8H 

gaepaoA snexrpoRHKe 

38. ~e*ayaapoaHbii CHMn03HYM 
no gaepaoA sneKTpOHHKe 

3-11 M8H 

~8H'leCTep, 

AarnHH 

TpHecT, 

11ranHH 

Kopan-fa6nc, 

CllJA 

Anb6yxepx, 

CllJA 

Anb6yKepK, 
CllJA 

TpHeCT, 

11 TanHH 

BawHHrToH, 

CllJA 

XeHHHI' K. (f.QP) 

Conoabea B.r. (CCCP) 

BnoxHHuea .a.11. (CCCP) 

.H3BHUKHA 10 .c. ( CCCP) 

nyKbHaoa a.K. (cccP) 

~anoa n.A. (CCCP) 

CeMeH~WKHH 11.H. ( CCCP) 

Capaaues B.n. (CCCP) 

OraaecHH IO.U. ( CCCP) 

HopBH'l, AarnHSI Sara n. (BHP) 

11cnpa,I1TanHH CHHaes A.H. 

11cnpa, 11ranHH THWHH a.r. 

<l>e<PHnos B.B. 

ronyTBHH 11.A. 

Typana ~. 

0Hl1PHW n. 
XopsaT n. 

(CCCP) 

(CCCP) 

(CCCP) 

(CCCP) 

(nHP) 

("'CCP) 

("'CCP) 
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2 8 4 5 

89, Me>K.ayHapo.aHaH KOHcllepeHilHH 5-1 5 MaH KnepMOH-4>eppaH, n epenhirHH B .n. ( CCCP) 

no M8TO.Q6M perHCTP61lHH cne-
.QOB '16CTHil B TBep.QblX Tenax 

40. fop.QOHOBCK6H KOH~epeHilHH no 

H.QepHoA XHMHH 

41. Me>K.ayHapo.aHaH KoHcllepeHUH H 
no ~H3HKe sneMeHTapHbiX 

'16CTHil 

42. Me>K.ayHapo.aHaH wKona no 

TeopeTH'I8CKOA ~H3HK8 

48. Me>K.ayHapo.aHaH KOHcllepeHilHH 

no XHMHH ropH'IHX 6TOMOB 

44. Me>K.QYHapo.aHaH KoHcllepeHUHH 

no npo6neMe Tpex Ten 

45. Me>K.ayHapo.aHaH KOHcllepeHilHH 

no H.aepHblM peaKilHHM no.a 

.aeACTBHeM TH>KenbJX HOHOB 

46. Me>K.ayHapo.aHaH KoH¢epeHilHH 

no 6H6nHTH'I8CKOA XHMHH 

47. CaMn03HYM no ~H3HKe H XH

MHH llen8HHH 

48. Me>K.ayHapo.aHhiA JtOHrpecc 

ltpHCTannorpa~os 

49. Me>K.ayHapo.aHhiA CHMnooayM 

no cneJtTPOCKonaa raMMa

ny'leA npH 36XB6Te HeATpo
HOB 

50. Me>K.ayHapollHaH KOHijlepeHUHH 

no CBOACTB6M H.QepHblX COC
TOHHHA 

11-25 HIOHH 

24 IIIOHH -
7 HIOnH 

28 HIOHH -

26 HJOnH 

28 ti iOHH -
10 IIIOnH 

6-1 2 HIOnH 

12-24 HJOnH 

20-27 HIOnH 

25 HIOnH -
4 asrycTa 

4>paHilHH CHllOPOB B.M. (CCCP) 

HbJO-noH.aoH, 

CWA 

nyH.a, WseuHH 

3pa'le, HTanHH 

0Jtc4»op.a, 

AHrnHH 

BHpMHHreM, 

AHrnHH 

r eA.aenb6epr, 

4>Pr 

BapMHHreM, 

AHrnaH 

BeHa, AscTpHH 

A.aaM H. (tiCCP) 

Mewepuos M.r. (CCCP) 
TstnltHH A.A. (CCCP) 

3ynbKapHees P • .R. ( CCCP} 

HHKHTISH B.A. (CCCP} 

XsaCTYHOB M.C. (CCCP) 

Bap6awos B.M. (CCCP) 

Mewepuos B.A. ( CCCP) 

E~peMOB A.B. (CCCP) 

Ce.anaK .R. (t{CCP) 

Uyrynea M. (CPP) 

HaHOBH'I E. 

B>KellHOHKo E. 

3eapa H. 

BonKoB B.B. 

LlpyHH B.A. 

XoiiHaUKH C. 

3p~ .R. 

XaiiKHH B.A. 

lllernoecKH 3. 

(CPP) 

(nHP) 

(t{CCP} 

(CCCP) 

(CCCPJ 
(nHP) 

(BHP) 

(CCCP) 

CnHP) 

PSI60B JO.B. (CCCP) 

KapaMSIH C.A. (CCCP) 

LlepMeH.a>KHes E.(HPE) 

3sapa H. (tiCCP) 

Ha.ab T. (BHP) 

4-28 asrycTa HbJO-Aopx, CWA Kpoo H. (BHP) 
( f.llP) XeHHHr K. 

t0-17 asrycTa CTy.aeBHJt, Be'lsaplK 4>. (t{CCP) 

20 asrycTa -

5 C8HTH6pH 

lliB81liSH 

MoHpeanb, 

KaHa.aa 

>Kenes >K. (HPB) 

Kyw B. (nHP) 
3sonbC1tH H. (t{CCP) 

Cono&beB B.r. ( CCCP ) 

nHTOB H.H. (CCCP) 

Kapaayxos B.A. (CCCP) 

fpOMOB K • .R. ( CCCP) 
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51. KoHijJepeHUHH no Bbi'IHCnH

Ten&HoA TeXHHKe H TeXHOno

rHH 

52. lllxona lj!H3HKOB UEPHa 

53. KoH<jlepeHUHH no B38HMOlleA

CTBHJO CnO>KHbiX Slllep npH 

BbiCOKHX 3HeprHHX 

54. Me>KllyHapoaHaH xoH<jlepeHUHH 

no peaKUHSIM npH BbiCOKHX 

3HeprHHX H Me>KllyHapoaHaH 

KOHijJepeHUHH no ljJH3HKe Bbi

COKHX 3HeprHA H Slll9PHOA 

CTpyxType 

55. EsponeAcxaH xoHijJepeHUHH 

no nporpaMMHpOB8HHIO llnH 

CK8HHPYIOIUHX ycTpOACTB 

56. Me>KllyHapoaHaH xoH<jlepeHUHH 

no Macc-cnexTpocxonua 

57. Me>KllYHSPOllHbiA xoHrpecc, 

nOCBSIIU9HHhlA 100-neTHIO 

OTKpbiTHSI nepHOllH'I9CKOrO 

aaxoHa ll.H. MeHaeneeBbiM 

58. E>KeroaHaH mxona ljlaauxos 

59. Me>KllyHapollHbiA CHMn03HYM 

no B38HMOlleACTBHJO lj!OTOHOB 

H 3neKTpOHOB 

60. Me>KllyHapoaHaH xoHijJepeHUHH 

no H30XpOHHhlM UHKnOTpOH8M 

61. 

62. 

63. 

64. 

H Me>KllYH8pOllH8H XOHijJepeH
UHH no HCnOn&30B8HHIO UHK

noTpOHOB B XHMHH, MeTannyp

rHH H 6uonoraa 

feHepan&HaH accaM6neH 

MAfAT3 

Cl>paHKO-COB9TCKHA xonnOKBHYM 

no ljlaaaxe Tsepaoro Tena 

3aceaaHHe oprKOMHTeTa lllxo-

nbi ljla3HKOB UEPHa 

KoH<jlepeHUHH no TpaHcypaHOBbiM 

3neMeHT8M 

3 

24 asrycTa -

4 CeHTS16pH 

4 

M aH'IeCTep, 

A HrnuH 

30 asrycTa - neA3HH1 

14 C9HTH6pH llJ s eAuapHH 

1-10 ceHTH6pH P a6eApax, 

Cl> paHUHH 

3-16 ceHTH6pH H&IO-ftopx, CllJA 

4-9 ceHTH6pH A McTepaaM, 

f nnaHllHSI 

6-18 ceHTH6pH K uoTo, .HnoHHH 

10-25 ceHTH6pH T y pHH, HTanaH 

13-30 CeHTH6pH f epuer-HOBH, 

IOrocnaBHSI 

13-21 CeHTS16pSI n asepnyn&, 

A HrnHH 

16 ceHTH6psr - Oxcljlopll, 

2 oxTsr6psr AHrnusr 

22 CeHTS16pSI - B eHa, ABCTPHSI 

2 OKTH6pSI 

4-25 OKTH6PH n apH>Ke Cl>paHUHSI 

3-13 HOS16pS1 X en&CHHKH, 

<I> HHnHHllHSI 

10-26 HOS16pH X b iOCTOH, CllJA 
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5 

Kapnos A.A. (CCCP) 

lllnHnHHKOB n.B. (CCCP) 

TaXT8MbiiUeB r.r. (CCCP) 

OaeBH'I 3. (nHP) 

B opo6&es E .ll. ( CCCP) 

n eHHOH>KK9BH'I 10 .E. ( CCCP) 

ll>Kenenos B.n. (CCCP) 

KyaHeuos A.A. (CCCP) 

BapameHKOB B.C.(CCCP) 

3paM>KHH P.A. (CCCP) 

Escees B.C. (CCCP) 

lllaraes B.H. (CCCP) 

TapaHTHH H.H. (CCCP) 

Boron106os H.H.(CCCP) 

Wep6axos IO.A. ( CCCP) 

Banyes B.H 

Hu'lunopyx B. 

(CCCP) 

(nHP) 

BanauH A.M. ( CCCP) 

Xa'laTypsrH M.H.(CCCP) 

Hcaes n.c. (CCCP) 

fepaCHMOB C.B. (CCCP) 

llMaTpuescxuA B.n. ( CCCP) 

lleHucos 10 .H. ( CCCP) 
fnaaos A.A. (CCCP) 

COllHOM H. (MHP) 

nymuxos B.H. (CCCP) 

XpHCTOB X. (HPB) 

3sapa H. ("'CCP) 
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PaAHaQHOHHa.H 
6e30llaCHOCTb 

KoHTpon& ypoeHeA a3ny'leHaA H npaean 

6e30R8CHOA pa60Tbl BbiROnHSUICH e6nH3H ,aeACT

BYJOillHX ycKoparenbHbiX ycTaHoBoK, HMnynbCHoro 

peaKTOpa B B ROM81118HHHX0 r,ae RpOBO.IlHTCH pa-

60Tbl C OTKpblTbiMH P8.11H08KTHBHbiMH B81118CTB8-

MH H 8MRynHpOB8HHbiMH HCTO'IHHK8MH. KOHTPD

napyeMbiMH BH,Il8MH pa,aH8UHH HBnHJOTCH 6eTa-, 

an&clla- H raMM8-H3ny'leHHH, penHTHBHCTCKHe 

38pHlK8HHbie '18CTHUbl, 8 . T8KlKe HeATpOHbl B WHpo

KOM sHepreTH'IeCKOM .aaana3oHe. KoHTponapoea

nacb CTeneHb o6ny'leHHH K8lK,QOrO H3 COTPY.IlHH

KOB HHCTHTyT8 B OpHKOM8H,QHpOB8HHblX nHU, pa6o

T810111HX B nonHX HOHH3HpyiOillHX H3ny'leHHA. 11H

JlHBHJ1Y8n&HbiA KOHTpOn& Y'IHTbJBan HeATpOHbi, 

a TaKJKe 6eTa- a raMM8-H3ny'leHae. 

Ha OCHOBe accneJlOB8HBH pacnpe.aeneHHH 

ypOBHeA HOHH3HpyiOillHX B3ny'I8HHA B M8CT8X pac

nonoJKeHBH cliH3H'IecKHX ycraaoeoK 011~11 6binB 

onpe,aeneHbl p83M8pbl p8,QB8UHOHHbiX 30H. n o,aro

TOBneH npoeKT npaean pa6oTbi corpy.aHHKOB OH.RH 
B p8,QH8UHOHHbJX 30H8X, KOTOpblA npe,ayCM8l'pHB8-

eT JlanbHeAwee yny'lweHae nopg,axa H ycnoeaA 

Tpy,aa B nonHX HOHH3HpyiOWHX H3ny'I8HHA. 8Mec

Te C STHM nepeCMOTpeHbl B B3,Q8Hbl BHCTpyKUHH 

o6mero THR8 no p8J1B8UBOHHOA 6e30R8CHOCTB. 

YcaneHbl 38WHTHb18 CBOACTB8 O,QHOA H3 CTeH 3118-

HHSI CHHXpOUHKnOTpOH8 na6opaTOPHH g,aepHblX 

npo6neM, 'ITO npaeeno K CHHJKeHHJO 6onee 'leM 

B 10 p83 BenH'IHHbl ,Q03bl H8 pa60'IHX M,ecTaX 

nepcoHana, npoBOJlSIIllero SKCnepHMeHT&I. 

Pe3yn&TaTbi ,ao3HMeTpH'IecKoro KOHTponSI 

noKa3bJB8JOT, 'ITO 6onb.W8SI '18CTb coTpy.aHHKOB 

011~11 npH pa6oTe H8 cliH3H'18CKHX YCT8HOBK8X 

no,aeepraeTCSI H83H8'1HTenbHOMY B03,QeACTBHJO HD

HH3HpyiOWHX a3ny'leHaA. T aK, HanpaMep, cre

neHb o6ny'leHHSI 99,1% COTpy,aHHKOB na60p8TO

pHH BbiCOKHX SHeprHA, 77% COTpy.llHHKOB na6o

p8TOPHH g,aepHblX npo6neM, 91,6% COTpy,aHHKOB 

na6op8TOpHH HeATpOHHOA q,H3HKH, 98,1% na6opa

TOpHH H,aepHblX peaKUHA He npeBbiWana 1 6sp 

(o,aHOA RSITOA OT ro.aoeoA npe,aenbHO ,aonyCTH

MOA ,Q03bi). 

CoTpy.aHHKH oT.aena pa.aaauaoHHoA 6e3onac

HOCTH y'laCTBOB8nH B nepeCMOTpe q,H3H'IeCKOrO 

060CHOB8HHSI Ha peKOHCTpyKUHJO CHHXpOUHKnOTPOH8 



B '18CTH 38111HTbl OT H3ny'leHHA H .1103HMeTpH'Iec

KOrO xoarponH. Oaa nposena sxcnepraay npoexr

Horo 38.118HBH B '18CTH 3811lHTbl H .1103BMeTpH'IeC

KOrO XOHTpOnH H8 npoexTapyeMOM nHH8AHOM 

ycxoparene or aena HOBbiX Meroaos ycxopeHHH, 

a rax*e paapa6orana cacTeMy .ll03HMerpa'lec

xoro KOHTponH H8 .lleACTBYJOII18M nHHeAHOM yc

KOpHTene OHMY a neo6xo.llHMbie MeponpaHTHH. 

no pa.~:taauaonuoA 3amaTe. B coorseTcTBHH c 
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nepcn eKTHBOA p83BHTHH OCHOBHhlX YCT8HOBOK 

011.R i1 H DOBbiWeH&eM H8.1le*HOCTH H .llOCTOBep

HOCT peaynbT8TOB .1103HMeTpH'18CKOrO KOHTpOnH 

6bm BbmonHeH PH.Il aay'IHo-MeTO.IlH'IeCKHX pa6or. 

HBJICBBep B.H. 1Jos6ya nposon•r aaan•3 cnexrpa 
rBMM&-•3RY'lBDII. 



164 

l13AaTeJibCKHi 

OTAeJI 

B 1969 roay npoaomKancsr poeT 'IRena H 

o61.eMa ny6nHK8UHA HHCTHTYTa. BbmyweHo B ceeT 

570 H8HM8HOB8HHA npenpHHTOB (B 1968 roay -

540) o 06WHA o61.eM BCeX H3ll8HHA COCT8BHn 
765 y'leTHo-H3ll8T8llbCKHX nHCTOB ( B 1968 ro-
llY - 730). 

HaH6on&wee 'IHCno pa6oT 6blno npeaoTas

neao na6op8TOpHel TeopeTH'I8CKOA ~H3HKHo 3a 

seA cneayeT na6opaTopasr srnepsblx npo6neM. 

fpacjiHK DOJt83bJB88T pOCT 'IHCna ny6nHJt8-
llKA OH.RH no rotaaM. 

/156 

346 

361 /Jf63 
Z8Z .--'ft61 

1161 
212 :;..(.60 

209~5lr 
1151 

510 

546 540 /16f std "~ 516 1161 
/167 

H3aaso secKOn&Ko c6opHRKOB 6on&woro 

06'1>8M8 0 COQ8p>K81DHX rnaBHblM o6p830M M8Tepaa

nbl pa6o'IBX cosemasal a KOH~peHUHA. B 'IHC

ne c6opRHKOB, OK838BWHXCSI H8H6onee nonynsrp
HbiiiCB, 6wna •ny3wp&KOBble JtaMepbl', 'HcJtpo-

ewe JtaMepw'. 
B Te'lesae roaa e petaaKilHH aay'IHbiX >Kyp-

aanoe aanpasneao ·507 cTaTeA, coaep>Kawax oT

'IeTbl 0 Hay'IHblX R H8Y'IHo-MeTOllH'18CKHX HCCne-



/l0B8HBHX1 BbinOnHeHHbiX 8 06'1>9/lHHeHHOM HHCTH .. 

TyTe, B TOM 'IHCne B H8Y'1Hb19 lKYPH8nbi C OBeT

CKoro CoJ03a 6bino nocnaHo 846 crareA, B JKyp

Hanbi /lpyrBX crpaH - 161 (BonrapBH, BeHrpBH, 

fllP, non&wa, llaHBH, CWA, cllpaHUHH). Bonbwe 

BCero CT8TeA COTPYilHHKOB HHCTHTyTa 6binO Han

pasneHO B lKypHanbi "~/lepH8H cPH3HK8 ", ')l(yp

Han TeOpeTH'IeCKOA H M8T9M8TH'I9CKOA cPH3HKK', 

'npH60pbl H T9XHHK8 9KCnepHM9HT8', a H3 

'IHCna H8Y'IHbiX lKypHanos C Tp8H, He HBnHJOWHX

CH 'lneH8MH 011~11,- B T8KHe M9lK/lYH8PO/lHble 

lKYPH8nbi, K8K " Physics Letters", "Nuclear Physics". 

npenpHHTbl 06'L9/lHH9HHOrO HHCTHTYT8 H/lep

HbiX HCCn9/lOB8HBA paCCbin8nHCb B nopH/lKe o6-

MeHa HHCTBTyT8M, YHHBepCHT9T8M1 6H6nHOT9K8M 

H OT/l9nbHbiM y'leHbiM 48 CTpaH ( B 1968 roily -

44 CTpaH), 3a rOll B CnHCKH paCCbinKH 6binO 

BHeCeHO 82 HOBb!X 8/lpeca: 80 8/lpeCOB - H3 

CTpaH-y'I8CTHHU H 52 - H3 JlpyrHX CTp8H, 8540 
npenpHHTOB 6blnO BbiCn8HO no OT/lenbHbiM 38npo

C8M (B 1968 rOilY - 2056 npenpHHTOB), 0Kono 

15000 6pow10p pa3ocnaHO B nOpH/lK9 BHyTpHHH

CTHTyTCKOro pacnpeJleneHHH 89/lYUlJIM y'leHbiM 

lly6Hbl, 

061Jlee 'IHCnO OTTHCKOB, OTD9'18 T8HHbiX 

DOnHrpacPH'I9CKOA 6pHr81lOA H3/l8TenbCKOro OT

Jlena 38 roll, cocTasnseT 3 577 538. 

HapHJly c ny6nHK8UHeA npenpHHTOB, c6op

HHKOB, a T8KJKe MaTepHanos /lHpeKUHH, Y'leHoro 

COBeTa, KoMHTeTa nonHOMO'IHbiX npe/lCT8BHTeneA 

6blliH BbinOnHeHbl MHOrO'IHCneHHble 38Jt83bl 88 

D9'18T8HH9 cnyJKe6HbiX 6naHKOB ( B TOM 'IHCne 

JlnSI o6pa60TKH 9KCnepHM9HT8nbHbiX /l8HHbiX), 

nporpaMM Jlnst pa60'rbi Ha 3BM H np. 

H3/l8Hbi sKcnpecc-6JOnneTeHH Hay'IHo-TeXHH

'IecKoA 6H6nHOT9KH: 'HoBbie KHHrH "- 47 Bbinyc

KOB, 'CTaTbH" - 39 BbinYCKOB, "npenpHHTbi" -

78 BbinYCK8 ( o6wHA 06'LeM 86,5 y'I.-H3Jlo n.) • 
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llpyrHe pa60Tbi, BbinOnHeHHbie H3/l8Tenb

CKHM OTJlenOM 1 X8p8KTepH3YJOTCSI CneJlyJOUlHMH 

Jl8 HbiMHo 

l13rOTOBneHO 

KCe pOKODHA 

MHKPOcPHnbMOB 

Her aTHBOB JlnH 

Tpa sneHHSI MOH

T8lKHbiX nnaT 

sne KTpOHHbiX 

yC TpOACTB 

n e penneTeHO 

- 150534 (s 1968 roily -

108 592) 

- 3379 K8JlpOB( 8 1968 rOilY 

4290) 

- 1840 B 1968 rOilY -

1400) 

5572 9/lH- (s 1968 rOilY -

HHUbi 5684), 

3a peanB38UBJO c6opHHKOB H H3rOTOBneHH9 

K CepOKOnHA HHCTHTyTOM nony'leHO OKOnO 

19670 py6. ( B 1968 roily - OKono 20580 py6.). 

npO/lOnJKanocb BHe/lp9HHe HOBOA TeXHHKH, 

O c soeHbi a sToMa TH'IecKas nHcTonoJl60pO'IHas 

M 8 WHH8 1 BH6paUHOHHbiA CT8nKHB8Tenb H nepe

n 9THOe ycTpOICTBO, 

3a rOll M9TO/lOM JtCepOKC-pOTanpHHT 6binO 

o r ne'laTaHo 8482 .PopMbi, B Ka'lecrse npHMepa 

e r o Yll8'1HOrO HCnOnb30B8HHSI MOlKHO npHBeCTH 

0 /lHOTOMHbiA c6opHHK "nHBepnynb 1969., (MelK

IlYH8PO/lH8SI KOHcPepeHUHH no sneKTpOM8rHHTHbiM 

B 3 8HM0Jl91CTBHSIM), 3TOT C60pHHK OTD9'18T8H 

3 8 HeCKOllbKO JlHel. 

H3/l8Ten&CKHA OT/len YllOCToeH l-oA npe

M lf H H8 MOCKOBCKOM KOHKypce Ha ny'lwee HC

n o nHeHBe H3/l8HHA cnoco6oM onepaTHBHOA nonH

r p acPHH. 
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Hayt~Ho-

TeXHHlleCK8ll 

6H6JIHOTeKa 

B 1969 roay 6a6naoTeKa o6cny~ana 4800 
'lenoseK, B TOM 'IHCne 806 npH6btBWHX B OHHH 
B KOMaaaapoBKH (s 1968 roay - 4486). E~en
aesao 6a6naoTeKy nocema~T H pa6oTa~T B ee 

'IHTan&HblX 3anax oKono 200 qenoseK. Kona

'leCTBO Bbll18HHOA 38 roa nHTepaTypbl npeBbiW8eT 

150 TbiCH'I ne'I8THbiX eaHHHU. qHCnO nepellBH~

HblX 6H6nHOTeK, opraHH30B8HHblX B OTaenax HH

CTHTyTa, OCT8nOCb HeH3MeHHblM C 1968 roaa -

40. 
no 38K838M 'IHT8TeneA KHHrH H ~ypHanbJ, 

KOTOpblX HeT B ci!OHa8X 6H6nHOTeKH, npHB03HnHCb 

H3 MOCKOBCKHX 6H6nHOTeK, Bcero nony'leHO no 

MelK6H6nHOTe'IHOMY a6oHeMeHTy (MEA) 1774 
ne'laTHbJX eaHHHUbl, B cso~ oqepeab, 6H6nHoTe

Ka OJ.HIH o6cnylKHna no MEA 64 6H6naoTeKH 
CoseTcKoro Co~a (s 1968 rony - 50). B 0t5'be

aHHeHHbiA HHCTHTyT DOCTynanH 3anpOCbl H8 nH

TepaTypy TaK~e no Me~nyaapoaaoMy a6oHeMeK

ry (Ha BearpHH, 'tlexocnoeaKHH, UEPHa). 

no BCeM HCTO'IHHK8M KOMnneKTOB8HHSI 6H6-

nHOTeKa nonyqana 16857 neqaTHblX enaaau. 5bi

no BbiDHC8HO 570 H83B8HHA nepHOaH'IeCKHX H3-

l18HHA, B nopHaKe o6MeHa B OHHH 6bmo npHcna
HO CBblme 6 TbiCH'I npenpHHTOB, 180 H83B8HHA 

KHRr, 80 aaaeaHHA ~ypaanos. B cpoaa nocTynH

no 58 llHCCepT8UHA, npoBelleHa pa60T8 no O'IHCT

Ke ci!OHl18 OT yCTapeeweA nHTeP81'VPbi, 

Ha 31 aeKa6pSI 1969 roaa e 6H6naoTeKe 

06'beaHHe.HHOrO RHCTHTyTa H8C'IHTbiB8nOCb 270 
' T'biCSI'I ne'I8THblX ellHHHU. 

Beg nocTynHBWaSI naTepaTypa csoespeMeK

Ho o6pa6aTbleanac& H oTpa~anac& B KaTanorax. 



KaproqxH QnH xaronoroa 6H6nHoTex OTQeneaHA 

paaMHOJKanHCb Ha MaWHHe 'Kcepoxc•. BH6nHore

xa HMeer caoQHNI xaranor pyccxoro H HHOCT

paauoro XHHlKHOrO ~OHQ8 1 CHCTeMaTH'IeCXHI Ka

Tanor, CBOQHbii XBTanor nepHOllH'IeCKHX H3ll8HHA, 

xapTOTeKy 8BTOpe~p8TOB H llHCCepT8UHI, TeMa

TH'IeCXHe X8pTOTeXH lKypHanbHbiX CT8TeA H npen

pHHTOB no p83QenaM TeopeTH'IeCKOA H HQepHOI 

~H3HKH, BeQeTCH xaprorexa nyt6nHxauHA y'leHbiX 

OJ.UIH. 

0 HOBbiX XHHrax, lKypHanaX H npenpHHTBX 

'IBT8Tenel BB~pMHpOBana 6lKeHe.[lenbH8SI Bb!CT8B

X8 HOBbiX nocrynneHBI, 8 TeM8TH'I6CKHX BbiCTa

BOX 6binO opraHB30B8HO X COBeiU8HBHM H KOH

cl»epeHUBBM, npoacXOllBBWBM a BHCTHTyre, BbmH 

COCT8Bn6Hbl B H3Q8BN 8 T6M8THqeCKBX CnBCKOB 

IIJITepaTypN, npeQCTaaneHHOI Ha BbiCT8BKaX, 

TeMaT&'Iecxae cnacxH paaQaaanHCb yqacTHBKaM 

KOH4lepeHUBB, 

B uenHX 6onbwel onepaTHBHOCTB H3Q8H Hll 

'11 H~OpM8UBOHHbii 610nneTeHb • 1 BbinYCK8BWBICH 

QBB p838 B M6CHU1 6bin p83QeneH H8 TpH SKC

npecc-6IOnneTeHH: 'CraT&K', •npenpHHTbi', 

'KHHrH'. Oua BbiXOllHT eJKeBeQen&ao H paccbi

naiOTcsr BO ace OTQenbi H BCeM COTpyQHHKBM 

HHCTBTyTa, JKenaiOIUBM HX nony'laTb, Bbin H3ll8H 

'YxaaaTellb pa6oT coTpyQHHKOB OH.HH 3a 

1968 roQ ... B o6cnyJK&aaHBH 'IHT&Tenel 6onb

woe Mecro aaH&Mana cnpaaoqHo-6H6nHorpa~H

'Iecxasr pa6ora. BH6nHorpa~HqecxHI OTQen 6H6-

nHOTeKH Qan 6on&woe xonH'Iecrao ycTHbiX, a 

TSKJKe nuc&MeHHbiX cnpaaox no aanpocaM yqe

HbiX, 

' 
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PacnpelleneHHe no crpaHaM npenpHHTOB, 
nOCTynHBWBX B QIHUf B 1969 rOllY 

CCCP 750 
Beurpusr 89 
rnP 93 
nonbwa 203 
PyMbiHHH 32 
liexocnoaaKHR 36 
IOrocnaaHH 107 
AacrpanHH 15 
AacTpHSI 9 
BenbrHsr 154 
BpaaunaH 27 
Benuxo6pHT8HBH 250 
fonnaHQHSI 14 
llaHHH 149 

11HQHH 77 
HpnallllBH 2 
Hranasr 519 
KaaaQa 102 
Hopaerasr 14 
nax&CT8H 21 
CWA 2288 
41&HnHHQBSI 52 
cllpaHUKH 524 
c~~Pr 426 
UEPH 650 
Waeluapasr 11 
Waeausr 61 
.HnOHHSI 234 
npo'IHe CTp8HN 61 
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CoseT 
no 
paAH09JieKTpOHHKe 

Opr81111381Ufl 

MeJCA)'H8poAifbiX 

sayqso-TeXHHqecKHX 

ceMHHapoB 

H BbiCTaBOK 

CoseTOM no pan&oaneKTpoH&Ke OIHU1 coa

MecTHO c EonrapcKoll: aKalleM&ell: HayK H Ko

MHTeTOM no MkpHOMy HCnonb30B8HH~ 8TOMHOII: 

aHepr&B HPE 6bin nonroTosneH H ycnewHo npo

seneH s r. BapHe CeMHHap no SIJlepHoll: aneKTpo

HHKe, nocssrmeHHbill: sonpocaM peracTpauHH aany

'leHHll: aneKTpOHHbiMB MeTOll8MB 0 8BTOM8TH38UHH 

9KCnepHMeHT8 H o6pa60TKB HH¢opM8UHH B npo

uecce aKcnepHMeHTa. B ero pa6oTe npHHRnH 

Y'I8CTHe OKOnO 140 cneuHanHCTOB H3 CTp8H -

y'laCTHHU 06~ellHH8HHOrO HHCTHTyTa, 8 T8K~e 

cneu&anHCTbi H3 HTanHH, cl>paHUHH, IOrocnaaaa. 

Ha ceM&Hape 6binO o6cy~neHo 65 pa6oT, npH 

9TOM OCOOOe BHHM8HHe ynenRnOCb HOBbiM nyTHM 

pa3BHTHH HD.epHoll: aneKTpOHHKH. MaTep&anbi ce

MHHapa nonroTosneHbi oprKOMHTeTOM K ny6na

K8UBH s H3llaTenbCKOM oTnene OIHIH. 

no HHHUH8THBe CoseTa no P8llH09neKTpo

HHKe llnH opraHH38UHH CeMHHSpOB H 06M8H8 

onbiTOM s .Llyt5Hy 6binH np&rnaweHbl H3 UEPHa 

cneu&an&CTbl no HD.epHoA aneKTpOHHKe - llOKTo

pa H. nall:3ep H X. Bepsell:. 

nonroTOBneHa H npoBelleHa B .Lly6He BbiC:.. 

• TaaKa • MaoroKaHanbHbie aHan&3aTopbi H aneK

TpOHHasr annapaTypa• (p&c. 118). 

CT811AapTH3~1 

3asepmeHa pa3pa6oTKa TeXHH'IecKoll: llOKY

MeHTauHH nnsr UeHTpanbHbiX aKcnepHMeHTanbHbiX 

MacTepCKHX OH.RH Ha KOMnaKTHbie BbiCOKOBonbT

Hbie BblnpHMHTenH .anSI nHT8HHSI nonynpOBOllHH

KOBblX lleTeKTOpOB H cjloTOYMHO~BTenell:, 8 T8K~e 

CKOHCTpyHpOB8Hbl BbiCOKOBOnbTHbl8 p83~8Mbl 

(80 KB). 
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PBc. 113. BeHrepcxoe BH9UJHeroproBoe npe11npHHTJ1e METP 11MllEKC npoBeno B ,Oy6-
He BMCTBBKY MHOrOKBHBn&HMX BHBBH3BTOpOB H 9BeKTpOHHOR annaparypN. 

B uenHx 6onee WHpOKoro npHsneqeHHH 

COTpyaHHKOB HHCTHTyT8 K pa3p860TK8M H BHea

peHHIO s OlUU1 yHH¢IHUHposaHHbiX paauosneKTpoH

HbiX ycTpoACTB 'lepea UeaTpanbHhie aKcnepHMeH

TanbHhie MacTepCKHe CoseTOM no paauosneKTpo

HHKe noarOTOBneH TeMSTHqeCKHA KOHKypc Ha 

pa3pa60TKY TSKHX ycTpOA:CTB. 

nposoaHnHCb 06Cy>KaeHHH BODpOCOB1 CBH-

38HHbiX C npHM9H9HH9M HHTerpanbHblX CXeM B 

OH.RH. PaccMaTpHsanacb B03MO>KHOCTb HCnonb

aosaHHH HOBblX 3apy6e>KHbiX MeXaHH'IeCKHX H 

sneKTpH'19CKHX CTaHaapTOB gaepHOA aneKTpOHHKH 

Moaynbaoro Tuna, pacc'IHTaHHbiX npe>Kae s.cero 

Ha annapaTypy c npHMeHeHHeM HHTerpanbHbiX 

CX9M H Bbi'IHCnHTenbHbiX M8WHH 1 H3B9CTHbiX noa 

H83B8HK9M 'CAMAC'. 

BhmonHeHhi pa6o1'hi no KoppeKTHposKe H o6-

Ho neHHIO HOMeHKnaTyp aa paauoaeTanu o6wero 
np MeHeHHH s 1970-1975 roaax. 

TeKYJQHe pa6oTY 

C uenb!O KOppeKTHpOBKH T9KYWHX pa60T 

pacc MaTpusanacb nnaHhi pa6oT no paaHosneKTpo

HHKe na6opaTopuA H noapaaaeneauA OH.RH. Bhi

HOCHnHcb peKOMeHaaUHH no npH06peT9HHIO H 

pacnpeaeneHHIO ae¢1HUHTHhiX paaHoMaTepuanos, 

H3MepHTenbHbiX npHI50pOB H T.a. 015cy>KaanHCb 

H cornacosbiBanucb KBapTanbHbie nnaHbi no Bhi

nyc Ky sneKTpOHHbiX H3aenHA: B UeHTpanbHbiX 

SKCD9pHM9HT8nbHbiX MSCTepCKHX. 
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H3o6peTaTeRbCTBO, 

paQHOHaRH3aQHH 
H naTeHTHas 
CRy)f(6_a 

t.Iacno aao6pereHHA corpyoHHKOB OH.RH, 

Koropoe 3aperHCTpHpoa8HO a CCCP a 1969 ro

oy,cocraanser 38. Bcero B 06bellHHeHHOM 

HHCTHTyTe 38 apeMSI ero cyweCTBOB8HHSI 6binO 

caenaHo 168 Hao6pereHHA. Ll8HHbie anmocrpH

pyiOTCB ra6naueA. 

B HCTeKweM rooy 6binO nooaHo 450 pauHo

HanaaaropCKHX npeono*eHHA. BHeopeHo 10 aao6-

pereHaA H 380 pauaoHanaaaropCKHX npeono*eHHH 

C 061UHM 3KHOMH'I9CKHM 3cPPeKTOM 50 000 py6-

neA, KOTOpblA HC'IHCneH no 19 p8UHOHanH38TOp

CKHM npeono*eHHBM H OllHOMY H306peTeHHIOo 

OpoaeoeHo coaepweHCTBOB8HHe opraHaaa

UHOHHbiX cj>opM p860Tbl B o6naCTH p8UHOH8nH38-

UHH, H306peTaTenbCTB8 H naTeKTHOrO oen8 B 

OH.RH. YTaep*OeHbi nono*eHHB o6 Oroene 

H306peT8TenbCTB8, p8UHOH8nH38UHH, fi8T9HTHOA 

HHcj>OpM8UHH ( OHPOH) H 0 nareHTHOM COBeTe 

HHCTHTYT8. 

C03ll8HHbiA B HHCTHTyTe ll8T9HTHbiA cj>OHll 

H8C'IHTbiB89T B H8CTOBIU99 Bp9MSI OKOnO 40 000 
OfiHCSHHA H306peTeHHA K SBTOpCKHM CBHOerenbCT

B8M H K HHOCTp8HHbiM fi8T9HT8M B BHlle MHKpo

ci>HnhMOB H KcepoKonaA. HMeercB H.Hcj>opM8UHSI 

o6 H3o6pereHHSIX, coenaHHbiX B CoeeTCKOM Coi0-

3e 38 nocneoHHe 15 ner, H a opyrHx crpaHax 

38 nocneoHHe 4 rooa. Pecj>epaTHBHaSI K8pTOTeKa 

BHHHTH CCCP, HMeiOIUSSICSI B OH.RH, cooep>KHT 

oKono 250000 Kapro'leK. B cj>oHoe cooep*aTCSI 

TSK>Ke nepeBOllbl OfiHCSHHA HHOCTpaHHblX H306pe

TeHHA, T9M8TH'I9CKHe noo6opKH, y'le6Ho-MeTo

llH'I9CK8B fi8T9HTH8SI nHTeparypa. 

Opooon*aercSI pa6ora Hall npoeKTSMH no

no*eHHA 06 H306peTeHHSIX H p8UHOHanH38TOpCKHX 

npeono*eHHBX. Beoercs noororoaK8 aroporo 

COB91U8HHB 3KCnepTOB-fi8T9HTOB9llOB, KOTOpoe 

npeononaraeTCSI npoeecTH B anpene-Mae 1970 ro-

oa. 

OpoaeoeHbi cMoTp Ha ny'lwyiO nocraHOBKY 

H306peT8TenbCKOA H p8UHOHSnH38TOpCKOA pa6o

Tbl, 8 T8K>Ke KOHKypCbl HS ny'lwee H306peTeHHe 

rooa, ny'lwee BHeopeHHOe H3o6pereHHe H pauHo

Hana3aTopcKoe npeono>KeHae, nyqwy10 nocraHoe

Ky HHctK>pM8UHOHHOA pa60Tbl . 



Ta6.11~a 

1961 r. - 1966 r. 1967 r . 1968 r. 1969 r, 
1965 r. 

3aSIBKH 268 75 58 83 109 

Hao6peTeHHSI 71 18 16 25 38 

BHeJlpeHHbie 24 8 13 19 10 
H306peTeHHSI 

PBC, J14, rpynne corpynHBKOB 0fJ'be,/lHH6HHOrO HHCTBTYTB - BBTOpOB OTKpbiTHSI HOBO/I 

306MeHTBpHOil 'lBCTHUbl BHTHCHrMB-MHHyC-rHnepOH, c,aenBHHOrO B /1y6He B 1960 rony,-

6brnB BPY'l6Hbl JlBHOOMbl rocy,aspCTB6HHOrO ICOMHTeTB no B3 0fJpereHBJIM B OTKpbiTBSIM 

CCCP. Hs CHBMJCe: 3BMecrHrenb npencensrenR KoMBrers E .H. ApreMbeB spy'lser nHn

noM onHouy B3 ssropos orxpblf'Bll - BberHsucxouy y'leHouy Hryegy ll•• Tbi. 
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Bcero: 

593 

168 

74 
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All.MHHHCTpaTHBHO 
X03HHCTBeHHaH 
fJ.eHTeJibHOCTb 

Ka,npb1 

lfHCneHHOCTb COTpyAHHKOB 06beQHHeHHQ

ro HHCTHTyTa HAepHbiX HCcneQOBaHHH Ha 31 ae
Ka6pH 1969 rona cocTaBHna 4999 qenoseK. 

PacnpeneneHHe COTPYAHHKOB OH~H no 

KaTeropHHM npeacTasneHo B Ta6nHue1. 

Ta6JJHQa I 
lfHcneHHOCTb 

B na6opaTo

pHHX H ynpaB-

Bcero B npoHa

BOACTBeH
HhiX noapaa
aeneHHSIX H 

neHHH 
KaTeropHSI 
pa60THHKOB ap. 

Hay'IHbie 

COTpyAHHKH 

11H:>KeHepbi 

TexHHKH H 

MSCTepa 

Pa6o'IHe 

MOO 

Bcero B TOM 'IRe

ne H3 CTpaH

y'laCTHHU0 

KpoMe CCCP 

610 

845 

355 

1403 

151 

183 

62 

23 

32 

Cjly:>KaWHe 234 1 i 

Y11eHHKH 23 

3621 311 

610 

84 92 9 

95 450 

972 2375 

111 262 

85 319 

31 54 

1378 4999 

B OH~H pa6oTaiOT 6 aKaaeMHKOB 

(H.H. Boromo6oB, M.A. MapKOB, B.M. noHTeKop

BO, f.H. <Zlnepos, l1.M. <ZlpaHK, X. XpHCToB); 

8 qneHos-KoppecnoaaeHTOB (.U.H. BnoXHHUeB, 

B.n . .U>Kenenos, A.A. noryHOB, M.r. MewepH

KOB, H. CoaHoM, 11. Tonopos, <Zl.n. lllanHpo, 

.Q,B. llJHpKOB); 47 QOKTOpOB HayK; 243 KSHQH

QaTa HayK. 

B 1969 rony B 011Hl1 npHHHTo 572 HOBhiX 

COTpyQHHKS, B TOM 'IHCne 119 cneuHanHCTOB 

H3 CTpaH-yqacTHHU (KpOMe CCCP). !13 sToro 

'IHcna: 

Hay'IHbiX COTpyQHHKOB 

HH:>KeHepOB 

TeXHHKOB H MSCTepOB 

83 
96 
30 



p800'1HX 

y'leHHKOB 

Mn8awero o6cny~HB8~

wero nepcOH8n8 

cny~8WHX 

- 253 
64 

21 
25 

Yaoneao H3 OJ.HU1 38 sror ~e nepHoa a 

CBSI3H C OKOH'I8HHeM CpOK8 p800Tbl H no llpy

I"'HM npH'IHH8M 395 'lenoaeK, B TOM 'IHCne 122 
cneUH8nHCT8 H3 crp8H-Y'I8CTHHU, KpoMe CCCP. 
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B re'leHHe roaa y'leHhiMH coaeraMH u 

HSy 'IHO-TeXHH'IeCKHMH COBeTSMH na6oparopHA 

H30p8Hbl HS llOn~HOCTH HS HOBble CpOKH 109 
'leno aeK. npHCBOeHbl y'leHbie 3BSHHSI Mn8awero 

Hay 'IHOI"'O COTPYllHHKS 45 H 3BSHHSI CTapwero 

aay qaoro .corpynHHKa 12 'lenoaeKaM. 

6 re'leHHe 1969 roaa 38WHTHnH K8HaHa8r

CKHe aHCCepTSUHH 37 H aOKTOpCKHe auccepra-

UHH 5 COTpyaHHKOB OJ.HU1. 

~HHaucosaa AesTenhHOCTb 

nnSl npoaeaeHHSl H8Y'IHQ-HCCneaOB8TenbCKHX 

pa60T H KSnHTSnbHOI"'O CTpOHTenbCTBS HSy'IHO

HCcneaOB8TenbCKHX H apyrHX o6~eKroa KoMHrer 

nonHOMO'IHblX npeaCT8BHTeneA rocyaapcra-qne

HOB 06~eaHHeHHOI"'O HHCTHTYT8 Sl.llepHbiX HCCne

llOBSHHA yTBepnHn Ha 1969 roa 6~a~eT HHCTH

TyTa B CyMMe 25400,0 TbiC,py6, 

<1>8KTH'IeCKHe p8cxoahi 38 1969 roa cocra

BHnH 25327,0 TbiC,py6, (HnH 99,7% no OTHOWe

HH~ K roaOBbiM SCCHI"'HOBSHHSIM), p8Cnpeaene-

HHe KoropbiX no pa3nenaM 6~n~era noKa3aHo 

a r a 6nHue 2. 

B HHCTHTyre npoaon~anacb pa6ora no 

BbiSl neHH~ H3nHWHHX H HeHy~HblX MSTepuanb

HblX ueaaocreA ( o6opynoaaHHSl, an napa ryphi, 

npu6opoa H ap.) H HX peanH38UHH aa cropoay, 

B pe3ynhT8Te npoaeaeHHhiX MeponpusnuA peanu-

30B8 o M8TepH8noa H o6opyaoa8HHSI H8 cyMMY 

326,0 Tbic,py6. 

Ta6.11~a 2 

HaaweHoaasae pa3aenoa 
roLlOBbJe 
aCCHrHOBaHHSI 

1 

Pa3aen 

Pa3aen U 

Ra say'lso-accneaoaa
T.en&cKyD L1851T8nbROCTb 
H X03511CTB8HS~e RY~
Ll~ 

sa npao6peTeHae o6o
pyaoaaRHA, 'l'peC5yewo
ro anA npoaeaeHHH 
Hayqso-accneaoaaTen&
CKHX paC50T 

Pa3aen 01 - sa Kana'l'an&Koe cTpo
H'I'en&c'I'Bo Hay'IHo-ac-
cneaoaaTen&CKHX • 
apyrHX o6'1oeK'I'OB 

H'l'oro: 

2 

17942,0 

2050,0 

5408,0 

25400,0 

41aKTH'IeC
KHe paCXOLlbl 

3 

16878,0 

2141,0 

6308,0 

25327,0 

B %% K 

nnaay 

4 

94,1 

104,4 

116,6 

99,7 
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KanHTaA&Hoe cTpoHTeAbCTBO 

3aTp8Tbl no nnaHy KanaTanbHOI'O CTpOB

TenbCTB8 Ha 1969 roa nnauapoaanaCb B p83Me

pe 5408,0 TbiC,py6,, cl>aKTH'IeCKHe 38Tp8 Tbl COC

Taaana 6808,0 TbiC,py6., ana 116,6%. 8hmon
ueuae nnaHa no OTaen&HblM CT8TbSIM KanaTanb

HOI'O CTpOHTenbCTB8 XapaKTepH3yeTCSl ( B TbiCSI'ISJC 
py6neR) Ta6nauelt S. 

Ta6~a 3 

CTpyKTypa ct>aKTH'IecKHe %% Bbmon-
KBnHTMbHbiX nnaH 38Tp8T bl HeHUSl 
Bno>KeH HI 

8cero 

K8ITHT8nbHbiX 5408,0 6308,0 

BnO>KeHHI 

8 TOM 'IHCne: 

I. CTpOHTenbHo-

MOHTS>KHbie 1710,0 :.!041,0 

pa6oTbi 

2, 06opy.llOB8HHe 

H MOHTS>K 3478,0 4010,0 

3 , npoeKTHo-

H3biCK8Tenb-

cue pa6oTbl 220,0 

H npo'IHe 

38Tp8Tbl 

4. 8BO.ll 

257,0 

OCHOBHbiX 
~oa · 

2739,0 3541,0 

116,6 

119,4 

115,3 

116,8 

129,3 

8 'IHCne BBeaeHHblX OCHOBHblX <j>oHaOB B8lK
HeftwaMH SIBnSIIOTCSJ: . 

1. SKcnepaMeHTanbHbie ycTaHOBKa nnsr 

HCCneaoaaHHA Ha yCKOpHTene 76 fsa Jti HCTHTyTa 

<Pa3HKH BbiCOKHX sHepraA (Cepnyxo e) 

1176,0 TbiC,py6, 

2. YcTaHoaKa an~ npoeeneuasr Hccneaoaa
HHA caepxnpoaonsrwax coneuoanoa (na6opaTopHH 

srnepHbiX npol5neM) 
295,0 TbiC,py6, 

3. PeaKTop MEP-30 c naueAHbiM ycKopH

TeneM sneKTpOHOB Ha 40 Msa ( na6opaTOpHSI 

ueRTpOHHOR IPH3HKH) 
550,0 TbiC,py6, 

4. CTpOHTen&cTao H o6opynoaaHHe Bbi'IHC

nHTenbHoro ueHTpa 

549,0 TbiC,py6. 

UpoH3BOACTBeHHYe 

nOAP83AeAeHHB 

HHCTHTYT8 

nesrTenbHOCTb npOH3BOllCTBeHHblX ITOllp83-

neneHHR a 1969 rony xapaKTepa3yeTcsr noKaaa

TensrMH, npaseneHHbiMH a Ta6naue 4, 

Ta6J~J~Qa 4 
noK838TenH nnaH cl>aitTH'IeC- %% Bbl-

KH BbinOnHeRO ITOnRe-

I. 06'beM roTo-

aoA npoayK
UHH, BbinOn
HeHHblX pa60T 

5409,0 

II OK838HHbiX 
ycnyr a TbiC py6, 

2. Pe3yn&TaT nesr

Ten&HOCTH (npH-

6binb) B TbiC, py6., 536,0 
a%% K o6'beMy 9,1 

3. 3aTpaTbi ua I py6. 

peanH30B8HHOA 0-90,9 

nponyKUHH B KOIT, 

4, Cpeauecnacoquasr 

'IHCneHHOCTb pa6o- 1319 

TSIOWHX 

5, 8bipa60TK8 H8 Oll-

uoro pa6oTa10wero 4101 
B py6, 

6, npa6blnb Ha OllHOI'O 406 

pa6oTaiOwero a py6, 

5709,0 

707,0 
12,37 

0-87,6 

1281 

4456 

551 

RHSl 

105,5 

131,8 

97 ,I 

108,6 

135,7 
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