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<0 1975 06l>e~UHeHHI>JU UlfC/IIUI"Y/11 Jl~epHI>JX UCC/Ie~06QHUU ,/!y6Ha 

B anpene 1974 ro,lla Ha CBHXPOIUIKnoTpoHe Ha 3HeprBJO 

660 M3B B Jla6opaTopBB .&,llepH:wx npo6neu OHJIH 6:wn 

nony'leH ny'IOK OTPBil&Ten:t.H:WX " -ue30HOB c :JHepraei 

30 M3B B BHTeHCBBHOCThiO 10 7 c-1 npB MOIJliiOCTB ,ll03:W 

B naxe lip:Jrra 3 pac)/Mu,/1/,nocne &:wnonHeHB.& pa,llBo6ao

nora'lecxax accne,llOB&HBi no onpe,lleneHBJO OTHOCBTen:t.Hoi 

6BOnOrB'IeCJCOi 3~eKTBBHOCTB B BenB'IBH:W KBCnOpO,IlHOrO 

:J~KT& ,!ln.& :JToro "-ue30HHoro ny'IK& nnaHBpyeTc.a H&'I&T:t. 

JCnBHB'IeCKBe BCCne,llOB&HB.& C uen:t.JO ne'leHB.& 3nOK&'IeCT• 

BeHH:WX o6pa30B&HBi. O.llH&Ko OHKonoraqecxai 6on:t.Hoi, 

o6nyqaeu:wi 1T ·ue30H&YB, O,llHOBpeMeHHO 6y,lleT nO,IlBep

r&ThC.& pa,llB&IlBOHHOYY B03,1leiCTBBIO B none HeiTpOHOB. 

C uen:t.JO oueHKB o61Jlero o6ny'leHB.& 6on:t.Horo B Te'leHBe 

xypca 1T ·Ye30HHOi TepanBB 6:wnB B:WnOnHeH:W BCCne,llOB&HB.& 

HeiTpOHHoro non.a B npe,llBonaraeuou uecTe noueiJleHB.& 

na~U~eHTa. 

fipB B:W6ope ,lleTeJCTOpOB ,!ln.& B3YepeHBi xapaJCTepBCTBJC 

non.& HeiTpOHOB Y:W BCXO,IlBnB B3 cne,llyiOIIUIX ICpBTepBeB: 

- onpe,lleneHBe 3HepreTBNeCJCBX cneJCTpOB B 3JCBBB& • 

neHTH:WX ,ll03 BeiTpOBOB B WBpOJCOY BHTepB&JJe 3HeprBI /oT 

,llOnel :JneJCTpOB·BOn:t.T ,llO COTeH uera:JneJCTpOH•BOn:t.T/; 

• ;&:WUOnHeHBe B3YepeHBI B BHTeHCBBHOY Y&rHBTHOY 

none; 

• .cna6a.a 'lyBCTBBTen:t.HOCTh ,lleTeKTOpOB JC 1T ·Ye30H&Y 

nyqxa. 

,AJI.& B3YepeHB.& cneJCTpOB B 3JCBBB&neHTH:WX ,ll03 HeiTpO

HOB BCnOJIJ.30B&nBCh &ICTBB&JlBOHH:We ,lleTeJCTOp:W B3 BH,IlB.&, 

JCOTOp:We noYelllanBCh B UeHTp:W nOnB3TBneHOB:WX mapOB:WX 

3aue,llnBTenei c .llB&YeTpaua 5,08; 7 ,62; 12,70; 25,40 B 

30,44 CM. fiOTOJCB HYKJIOHOB c ·3Heprael 6onee 20 M3B 
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Puc. 1. Pe3yAr.mamr.r U3MepeHuil fPYHKIIUU FJ OA.JI 3aMeOAU11Je
Aeil pa3AU~Hr.Jx ouaMempoe: f - e noAe Pu- Be uc11o~HUKa; 
t - 6 noAe 3a 3aii#U1JJOU CUHXPOIIUKAOmpoHa. 

H3MepJinH C nOMOIJ.(biO &KTHB&IJ,HOHHOrO yr nepo~CO~ep:>K&ll(e

ro ~eTeKTopa. EcnH yxa3aHH~i Ha6op ~eTeKTopou noMe

CTHTb a none HeiTpoHoB c 3HepreTH'IeCKB"4 cneKTpoM <l>( E) , 
TO aKTHBHOCTH ~eTeKTopou NJ H ~YHKU.HJI cneKTpanbHoro 

pacnpe~eneHHJI <ll( E) ~On:>KH~ y~ouneTBOPJITb cHcTeMe HH

TerpanbH~x ypauHeHHi Cl>pe~ronbMa nepuoro po~a: 

E max 
fK.(E)·<Il(E)dE=N.+<., j=l,2, ... ,6. /1/ 

E . J J J 
mtn 

3~ecb Ki(E)- ~YHKU.HJI 'IYBCTBHTenbHOCT~ j -ro ~eTeKTopa 
/~nJI yrnepo~co~ep:>Kall(ero ~eTeKTopa 3To HopMHpouaHHoe 

ce'leHHe peaKU.HH 12 C( n, 2n) 11 C I; < J - norpewHoCTb a on

pe~eneHHH N i ; E min , E max- rpaHHU.~ 3HepreTH'Iecxoro 

HHTepuana, Ha KOTOpOM ~YHKIJ,HH Kj OTnH'IH~ OT HynJI. 

~nJI BOCCT&HOBneHHJI 3HepreTH'IeCKOrO cneKTpa HeiT

pOHOB no H3MepeHH~M aKTHBHOCTJIM ~eTeKTopou N i pewanH 

CHCTeMy ypaBHeHHB /1/ MeTO~OM CT&THCTH'IeCKOH perynJI· 

pH3&IJ,HH / 2 - 5 / C HCnOnb30B&HHeM nporpaMM~ BOCCT&HOBne

HHJI 3HepreTH'IeCKHX cneKTpOB HeBTpOHOB no nOK&3aH,JIM 

~eTeKTopa 6 Li I (Ell) a nJITH wapou~x 3&MeMHTenJixl6 ' 7 c 

4 

' 

:c. 

~~ 
I ., 
.. 

'?, ,., 
~1 

' 

f 
' 

~o6auneHHeM B Ka'leCTBe mecToro ~eTeKTopa yrnepo.Qco.Qep

)I(AJQero. Ycnemaoe uoccTaHouneaHe cnexTpa uo MHoroM 

ODpe.QeJIJieTCJI .QOCTOBepHOCTbiO HB~&pM&IJ,HH 0 ~YHKIJ,HJIX 
'IYBCTBHTenJ.HOCTH KJ (E) .3TH ~YBKIJ,HH xopomo H3y'leBw .QJIJI 

.QeTeKTOpOB 6 Lii(Eu) B mapOBWX DOJIH3THneHOB~X 3&Me.Q

JIHTenJIX pa3HWX .QBaMeTpou /8-11/. B pa6oTe/12/ noxa-

3&BO, 'ITO 3&BHCHMOCTJ. 'IYBCTBHTenJ.BOCTH OT 3HeprHH 

HeiTpOBOB cna6o MeHJieTCJI DpH HCDOnh30B&BHH pa3HWX 

Vv - .Q.eTeKTopou. Mepoi H3MeBeHHJI BH.Qa ~YHKU.HH qyu

CTBHTenJ.HOCTH nocne 3aMeHw .QeTeKTopa 
6 Li I ( Eu) Ha 

HB.QHeBWi MO:>KeT CJIY:>KHTh OTKJIOBeHHe OT e.QBBHIJ,W BeJIH'IH • 

H~ F J npH H3MeHeHHH naMeTpa 3aMe.QJIHTenJI H a non.a:x 

HeiTpOBOB C pa3HWMH 3HepreTH'IeCKBMH CDeKTp&MH. 

BeJIH'IHHa F J onpe.QenJieTcJI cne.QYJOIIJ,HM o6pa3oM: 

N<.o ;N~ 2> 
F J = n 

0 
J , j = 1, 2, ... , n, 

I N(·l)'N~ 2> 
j= 1 J I J 

/2/ 

r.Qe N</> - .noxalaBHJI .QeTeKTo~a 6 Lil (Eu) B j -oM 3&Me.QJIH-

Tene a none HeiTpoHoB; N J > - aKTHBHOCTJ. HH.QBeuoro 

.QeTeKTOpa, 06Jiy'leHHOrO B j -OM 3&Me.QJIHTene B TOM xc:e 

DOne HeiTpOHOB; n - KOJIH'IeCTBO 3&Me.QJIHTenei. 

BenH'IHHa F J 6wna H3Mepeaa B none HeiTpOHOB Pu- Be 
HCTO'IBHKa H B DOne BeiTpOHOB 3& 3&11J,HTOi CHHXpOIJ,HKJIO· 

TpOH& na6op&TOpHH JI,QepH~X Dp06JieM. ,lVIJI y'leT& BKJI&.Q& 

B &KTHB&IJ,BIO pe30H&HC& DpH 3BeprHH 1,46 3B B Ce'leHHH 

pe&K:U.HH 115 In (n, y )1 16 mm .QeTeKTOpW H3 HB.QB.B B 3&Me.QJIH

TeJIJIX o6Jiyq&JIHCh ,llB&XC.IlY: B 'lexne H3 K&.QMHJI TOJII:IJ,IIHOi 

1,2 MM H 6e3 aero. BKJI&.Q B &KTHBHOCTJ. OT pe30H&BCBWX 

BeiTpOHOB H3MeHJinCJI OT 2-3~ .QJIJI 3&Me,QJIHTenJI .QB&MeT

poM 30,44 CM .QO 10-15~ .QJIJI 3&Me.QJIHTenJI .QB&MeTpOM 

5,08 cM. Ha puc. 1 npHse.QeHw H3MepeHHwe senH'IHBW FJ . 
B npe.Qenax norpeWHocTei H3MepeHHJI seJIH'IHB& F J 6JIH3K& 

K e.QBHH:IJ,e. IT03TOMY DpH BOCCT&BOBJieHHH CDeKTPOB HeiT

pOHOB DO &KTBB&IJ,HH HB,QBeBWX ,QeTeKTOpOB B mapOBWX 

DOJIH3THJieHOB~X 3&Me.QJIHTenJIX BCDOnh30B&nBCh 3HepreTB

'IeCKHe 3&BHCHMOCTH Kj (E) .Qn.a: .QeTexTopa 
6·Lii(Eu) c TeMB :>Ke 

3aMe.QnHTeJIJIMH. A6coJIIOTHwe 3Ha'leHHJI 'IYBCTBHTellhHOCTei 
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Puc. 2. reoMempUJI 3KCnepuMeHma. KpecmUKQMU o603HQ'leHbl 
IIO'lKU oemeKIIUpoeaHUJI. TO'lKU "1" u "0" pacnOAOJICeHbl Ha 
OCU ;; - Me30HHOU AUH3bl; "1" - Ha YP06He eepxHeu nAoc
KOCIIU pa60'leZO 3Q30pa; "0", "2" - "8"- Ha YP06He ~OKQAb
HOU nAPCKOCIIU AUH3bl. TOJJKa "2" OIIICIIIOUIII 011 OCU AUH3bl 
HQ 41 CM; "3" -, ,,HQ 38 CM; "4" - HQ 69'CM; "5"- HQ 
105cM; "6"- Ha J30cM; "7"- Ha.156cM; "8"H0200CM. 
B ao'lKax "1" u "2" U3MepJIACJI 3Hepzemu'lecKuu cneKIIp 
HeUIIPOH06. 

onpe,nen,lnHCb C llOMOU{blO rpa,nyHpOBKH HH,nHeBbiX ,neTeKTO • 

poB c JaMe,nnnremiMH B none neurponoB Pu-Be HCTO'-IHHKa. 

CxeMa nony'leHHJI i7 -Me JOHHoro ny'IJCa a e ro xapa1<-
It' TepacTHJCH npHBe,neHbl B pa6oTe 1 : • Ha puc. 2 noKaJaHbl 

MeCTa HJMepeHHH CDeJCTpOB H 3JCBHBaneHTHbiX ,noJ HeHTpo • 

HOB. 3HepreTH'IeCJCHe CDeJCTpbl 6blnH H3MepeHbl B TO'-II<aX 

1 H 2. CneKTpbl npaBe,neHbl Ha puc. 3. /3.necL a .nanee ace 

,naHHble DpHBO,nJITCJI ,nnJI HHTeHCHBHOCTH na,natoll{ero Ha 
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MHWeHb npOTOHHOrO DY'IKa 1012 
C-l /. KaK BB,nHO B3 puc. 3, 

none HeiiTpOHOB B KaHane DY'IJCa /TO'IKa 1/ B OCHOBHOM 

ODpe,nenJieTCJI 6biCTpb1MB HeHTpOHaMB, o6pa30BaHHbiMH B 

MBWeHB DO,n ,neiiCTBBeM DpOTOHOB H "npOCO'IBBWBMHCJI" 

qepeJ anepTypy nBHJbl. B TO'IJCe 2 cneKTP npoMe>KyTO'IHblx 

HeHTPOHOB BNeeT BH,n 1/E · THDB'IHbiH ,nnJI nonJI pacceJIH

HbiX HeiiTpOHOB Ja Jall{HToii ycJCopaTeneii. B 3TOM MecTe 

B cllopMHpOBaHHe DOnJI HeHTpOHOB BHOCJIT Bl<na,n TaJC)I(e 

HeiiTpOHbl, npowe,nwHe qepeJ noTonoJ< npoue.nypHoro noMe

meHHJI, a HeiiTpOHLI, o6paJoBaHHble B racuTene npoToHnoro 
ny'IJCa. 
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Puc. 3. 3Hep?efiiU'lec~eue c ne~>mrnr Heumpono6, U3MepeHHble 
6 IIIO'lKQX "J" U "2". 
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PAccro~H~IE or oc~ ME30~Horo nY4KA, CM 
( 0, 2-8 : HOMEPA TOllE!< .O.ETEJ(TYfPOBAHUfl) 

Puc. 4. Pq_cnpeoe4eHue MOII#Hoc•u 3K6UeCJAeHJIHofl oo3w 
HeUJipOH06 H • f! , otiyC/106/IeHHQJI HeUJIPOHOMU C 3Hep-
zueu ~20 M3B; H, otiyC/106/IeHHOJI HeUJIPOHOMU C 3Hep-
zueu >20 M3B. 

Pacupe.QeneHBJI YOIQHOCTB 3ICBBB&JieHTHoit A03W ueiTpo

HOB DpBBe.QeHW H& puc. 4. 3ICBBB&JieHTurro A03y HeitTpOHOB 

c 3Heprael ueuee 20 M3B oupe.QeJIJIJIB no noiCa3&BBJIY 

BHABesoro .QeTeiCTOpa B 3&YeAJIBTene .QBaueTpou 25,4 CM, 
a 3ICBBB&JieHTHYJO A03Y ueitTpouoa c 3Heprael, 6on~owel ' 

20 M3B,- ,n:o noiCa3aHBJIY yrnepo.Qco.Qep>Ka~ero .QeTeiCTo

pa. Ko3t41BIUieHT DepeXOA& OT DJIOTHOCTB DOTOIC& HeitTpOHOB 

c 3Heprael 6onee 20 M3B IC YOIQHOCTB 3ICBBBaneuTuol 

M6ap/14ac 
A03W DPBHBY&JICJI p&BHWY 0,18 . 

HBUtllpOH I CM 2 c 
flpB ODpe,QeJieHBB DorpeWHOCTeit B3YepeHBB YOIQHOCTeit 

31CBBB&JieHTHWX A03 )"'BTWB&JIBCJ. TOJIJ.ICO OWB6ICB DpB rpa.QyB-

8 

posiCe B B3uepeHBB aiCTBBHOCTeii .QeTeiCTopos. MoiQHoCTB 

DOrJIO~eHHOB A03W B TOqKaX 1 B 2 COCT&BJIJIWT COOTBeT

CTBeHHO 27 B 2 paO.'IQC-t,a B 4JoiCyCe 17-Ye30HHOrO nyqJCa -

11 paO. 'lac-l , qyo COCT&BJIJieT 6~ OT MOU4HOCTB DOrJIO~eH
uoii A03bl B DBICe Jip:1rra AJIJI "-Me3oHoB nyqKa. 

B 3aKnroqeuae aBTopbl 6naro.QapJIT A.K. YTICBHa, A.H. Pe-

3YHHKa B B.A.KyJIBICOBa 3& DOMO~h B pa6oTe. 
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