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HaM3 ~SpaOOTa.H H C03.ztaB CD;IDiTWL,.UlIJ;lfOHHJffi CIleKTpolJeTp O!lCTPIiX 

He~TpoHoB 71
/, KOTOp~ OT~eTCR OT 06!lqHO HCITO~syeM~ He~TpoHHUX 

.lle TeKTopoB IlpeE.Ile Beero CBOJIWl pa3Mepru.m (2 x ¢ 310 x 160 MM, o6~ 
OCi'beM ClUlliTILlL"JITOpa 24, I JI), a OT .lleTeKTOpoE C CiJm3KID.~ pa3Mepal.m :Ii 

- BHCOKm.:R cneKTpol,~eTpIf'IeCKHMH COOnCTBaMH H pea.Till3~el! HcuelKHoro 

HeHTpoR-raMr.m-pa3.lleJIemm, Ha'lliHaR C 3HepI'~ El = 50-100 KaB. B cneK

TpoMeTpe HCnO.Jil>3yeTcR ~ CIijlliTH.1lJIJITOP NE -213 **, KOHCTP~ 
cneKTpo:t.eTpa OlliIcaHa B I. 

HeoCixO~HM YCJIOBMeM ~3H~ecKo~ 3KcnJIYaTauHll cneKTpoMeTpa RBnR

eTCR onpe.lleJIeHHe ero xapaKTepaCTllK: 3HepI'eT~qeCKOI'O pa3peWeHllR, COOT

BeTCTBIDI aMIln:my)J.l:1 m,mY.'Thca 3HepI'lill He.ihpOHa, nopOI'OBOli 3Hepnm n - J
pa3.lleJIeHllR. TIp:a H3~eHrrH BOIlpoca EllHCHHJIOC~, ~TO MeTO,llN peweHRR YKa
3aHHHX BonpOCOB .llOCTaTOqHO XopOWO pa3pa60TaHH ~ ,llRR .lleTeKTopoB Ma

JillX pa3MepoB (N CM). i1TO KacaeTCR "6().JThIIIHX" cneKTpOMeTpoB, TO HaM 

H3BeCTHa ~~ o~a paCioTa /2/ IlO l-cneKTpoMeTpHH ,llJIH .lleTeKTopoB C 

HaIl:Cio/3im" pa31.:epoM ¢ 25x5 CM (TOJIlllliHa Me~llle HaWeI'O B 3 pa3a). B pa
60Te 3, HaoCiopoT, rrpHBo)lHTCR H3MepeHHa.II ~pvla .IillHHH .ll.lIJi He~!TpoHoB 
C 3HeprHe~ 3,8 l,j3B, O.llHaKO HH~eI'O He cOoCiIl1aeTCR 0 l-cneKTpoMeTpHH. 

Tpa.oITlliomru.i:! cnocoO 3RepreT:1'!eCKO~ Ka.lIHOPOBKH, C YCIleXOM rrpHMe

HReMHM .llJ1.II l\eTeKTopoB HeilTpoHOB HeOOJI1,lillIX pa3MepOB, 3aEJI1OtlaeTCR B 

CJIe,llyIClllel.~o CHa'lllJIa KaJillCipyeTcR liIl'aJIa aHa.1lli3aTOpa (aMWlHTY.lla mmyJI1,ca. 

A) B MaCQTaCie 3HepI'RH aneKTPOHa (Be). 3aTeM Hcno~3Y~ Ilo~eHHHe 

C~AH ~ .npyrRMH aBTOpaMH .llaHHHe 0 COOTBeTCTBHH Me~ 3HepI'He2 npo

TORa H 3KBHBaneRTHOn e~ no BeJIHqzHe CBeTOBHXO.lla 3HeprHe~ 3JIeKTpoaa 

(E )·ee 
KaK npaBlL'IO, ,llJIH onpe.lleJIeHR.II 3aBlICKMOCTH .4 = f (E <!!) H3Mep..<UYr-

C.II H aHa.;~3Hpy;m'CR CITeKTph! KOMITTOHOBCKHX 3JIeKTpoHoB, no;ry-q:eHHhle c no

MO[!!hAl MCTO'lill1KOB l-KBaHTOB pa3JIll'llib!X 3Hepr¥ill (El) 0 KOMIlTOHOBCKoe pac

rrpe.lleJIelrne no 3HepI'HRl'JJ HMeeT peSKO Bh[.lleJIeHHYIO I'pa!iliIIY, COOTBeTcTByB>

lllYkJ rpa.HINHoit3HepI'mI aneKTpOHOD E~';.: 2 EJ / ( 2E1 ...m. e<l ¥i3-3a 3qq,eK

TOB, CM3aHHhlX C KOlle'llIoll Be.lIHtmHO~ aMrr.mtTY.llHOI'O pa3pemeHWi, K (B 

* eM. Ol!6JTI!OI'pa~:H) B pa60Te /1/.
** ilPOH3BO.llCTBO !pl!pr.m "lIyKJIeap 8HTepn~3", 3.Iom6ypr, li:oTJIBJmR.II. 

MeHDrue~ cTerreHH) yTe~ arreKTpOHOB a3 C~T~Topa rpaHHUa COOT BeT

CTBYilllero aMTIJIHTy.n;FlOro pacrrpe.I\eJIemm pa3Ml:IOOeTGH. Bo3HHKaeT BontjOC -

KaKO~ HMeHHO aMIIJIRTY.lle COOTBeTCTsyeT rpalill'lliaH :meprHR. ABTOpU /4/ 
cpaBHRJIH H3MepeHHHe KOMITTOHOBCKRe cneKTpu C paCCqHTaHHUNUf no MeTo.ny 

rpo
MOHTe-KapJIo l'f rrpIDlIJIl'I K 3aKJIl!l'IeHHKl, 'ITO rpaHH'lHaH :meprru:r Ee COOT

BeTcTByeT KBHaJIY, .If.llH KOToporo '!HCJIO COOblTIDl ( N ) COCTaBJIReT "" :G/J 

OT MaKCIDllaJII,HOrO '!HCM cOOblTR.l! B IHllIaJIe, If.JIH N (E ~p) "" 0,7 Nma" 

U03,nHee BTOT BblBO.ll OblJI rrO.I\TBe~eH H .D;pyrlDMll aBTOpaMHo bUnR npOBe.D;e

Hl1 II Henocpe.D;CTBeHHI>e R3MepeHrul /5/ CCOTHoweHHH A ~ f(E~) C no

MO~Kl perl'fCTpauaH .D;OrrOJIHHTeJII,HUM .D;eTeKTopoM pacceHHHoro l-KBaHTa Ha 

H3BecTHitll yrOJI H npH BTOM [lOJIy'IeHO COOTHOllleHHe N( E;P)= (O,89j;O,LJ7)' 

·Nmox • 

ABTOPl> /2/ rrpOaHaJIH3HpoBaJIH KOMnTOHOBCKRe pacnpe.D;eJIeHllR, rroJIy

'IeHHHe B KaJIROpoBO'IHbIX l'f3Mepemmx C .D;eTeKTopaMH HedoJII,lllJ.1X pa3MepoB. 

ORR rrpl'fl!l.1rH K 3aKJIlO'leHHIO, 'ITO nOJIOJKeHHe rpaHWIHo}1 3Hepri :H COCTaBJIReT 

N(E;P)= 0,82-0,89 Nmax H 'ITO pe3Yj lbTaTbl 3TID( padOT CBH.D;eTeJIhCTBY

KJr 0 JlIDIe~HO~ 3affiICmJOCTH cBeToBllXo.D;a ( L) OT :meprHl1 3JIeKTpoHa 

L '" C ( Ee - £ eo ), (I) 

r.D;e Eeo = 5 K3B, C -: KalllidpoBO'lli8H KOHCTaHTa. 


B He.D;3BHel1 padoTe /6/ odHapYJKeHa lIeKoTopaH IlOJlUlWtiHOCTb B 3aBHCIfMOC


Til CDeTODblXO.D;a OT 3HeprHH: 

L 0,834 (E -O,0536) )l)IH Be > 0,3 MaE,e
0 793 E I,II6 ,nTH E -- U J MaBL 'e -, e '" . 

3necb BeJIlFll'JHa L H3MepReTCH B e,!l.l1ID!IJ,aX "nNa /(gtJ[ umt " 
1KOTOpaH COrJIaCHO /2/ COCTaBJIROT 0,82 i.13Ir

IIpl'f YBeJIH'Iellilli pa 3MepOB ,!4eTeKTOpa (~10 CM), Kor.D;a CTaHOBliTCH 

3aMeTHWoI B!(.]la,n MHOrOKpaTHbIX l-e-B3aHMO.D;eliCTl:lXUi, &1)1. annapaTypHbIX KOMrr

TOHOBCKHX pacnpe.I\eJIeHH~ ll3MeHReTCH. 370 OdH8p~B8eTCH, C 0,nH0~ CTa

POHbl, B dOJIee OT'IeTllliBOM rrpoHBJIemrn IU1K8 "rroJIHoro nOrJIOll\ellliR" If CO-

OTBeTCTBeHHO B C.lUlHI'e nOJIOlKeHHR A(Eerp.) dJIIDKe K A (N rnflK ) ,8 C 

.D;pyrol1 - B rrOHBJIeHHH 38MeTHO~ qaCTll COdUTHI1, COOTBeTcTBy~ perHCT

paUHH 2-x l-KBaHTOB, O,nHOBpeMeHHO HcrrycKaeMbIX l-HCTO'UlliKO~l (T8}mr., 
K8.K 6Ueo , 22 No. 88 Y) 0 113 H3MepeHlrtl H 8H8llli38 /:G/ CJIepYeT, qT'O rrpH 

H3MepeHIDlX C 137 Cs (El = 0,667 MaB) nOJIOlKeHHe rpaHH'lHol1 :'lHepr.lill 

A(E/PO) = 1,065A(N 
MaKc 

) .!Wi ,!4eTeKTOpa HedoJI.bIll}[X pa3MepoB (0 3,tlx 
2,4 CM) H 

A(E/PO) = I , 047A(N!I(8l{C. ) (2) 

)J,JIH .D;eTeKTOpa C pa3MepaMH ¢ 25x5 CM. B aH8.lIK3e /2./ HCnOJIb30Ba.iIOCh BbI

., 

,. 
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palKeHRe .IW1 aMllJIHTY,IUiOrO pa3pellleHllIR 4 L / L (rhi H1'1 ) , 

<5 ~ (cj..2+.p1E + /IE 2//2 . (3) 

r,ll;e oZ yqHTImaeT HeO,IUiopo,IUiOCTb cBeToc6opa, y. - CTaTHCTID<Y g;oTO
3JIeKTpoHOB, 1 - BJIJ.UIllll:e llJYMOB qidY H YCHJmTeJIR • .llwI .n;eTeKTOpa C pa3
MepaMH ¢ 25x5 CM HawIy'IDlee corJIB.Cl!e paCqeTOB C 1'l3MepeHHRMH 6wro no
AYqeHO npH c~e.n;y~ 3HaqenHRX napaMeTpoB 

ci = 5,6%, ~ = 18%, 1 = O,~. (4) 

BHaCTo~e~ pa60Te 6~ I'lSMepeHll H npoaHa~31!~BaHH cneKTpu, no
.nyqeHHNe C .n;eTeKTopoM ¢ 31xl6 CM .IW11~.cTO'iHRROB 37(5 (El = 
=0. 667 M3D) ,60CO(~~=1.17 11 1,33 ,'.l aB) 11 22Na.( Er=D .51 11 I ,2d MaB) . 
YKa3aHHUe pacnpe.n;e~eHR.fI l1pHBe.n;eHu Ha PHc.I. AH~3 3aKrrID~CR B CpaB

3t-teprHft JneK Tp OHa, M 3B 
-'I ~ 0.,5! ',0 ! 1,'5 ! L ,C 2 , 5 

""no I 

~ 
~ 
~ ,. 

Cc 

HOMep KaHana 

PRC.1. AmIapaTypIllie pacnpe.n;e~e

HlUI, I'lSMe~HHHe C 1-He
TO'lHKKaMK 137C5 
(0,667 MaB), 6000 
(1,17 .I! 1,33 MaB) I! 22f'1Q. 
(0,51 n 1,28 MaB). To'IKH 
- 3KcnepRMeUTaJIl>HUe ,ll;aHlWe. 
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HeHHH aKcnepl'lMeHTanhHHX pacl1pe.n;e
~eHllI~ C paCC'lHTaHHHMH no MeTo.n;y 
MoRTe-Kapno. B paCqeTax yqHTUBa
~Cb npo~eccu KOMITTOHOBCKoro pac
ce.fIHR.fI I! 4oTonOr~O~eHHR 1-KBaH
TOB B ClUIHTHJJJI.fITope N E -213 H 
CTeHKaX .n;eTeKTopa. Paa6poc ~
TY,ll; paSurp~CR B COOTBeTCTBRH 
C (4), r.n;e c;(. I! ~ BapbHPOBa
;mcb, a napaMeTp 1 nMBrMCR paB
HUM HYJDD. HaIDJyquJee COrJIB.CHe 6u
~o l1~eHO np!! SHaqeHRRX 

d. = S3 = 9% . (5) 
11s cpaBHeHHR (4) I'l (5) MOllHO 
C,ll;e.JIaTb Sa.K.ll1!JqeHllIe, "iTO o",0r.n;
HOCTb CBeToc6opa B pa60Te 2 6u
JIB. HeCKO~KQ ~ea . 3To MozeT 
06~CH.fITbCR MeHb~ paSMepaMR 
Hcno~syeMoro B 2 ,ll;eTeKTOpa 
(¢ 25x5 CM) H HCn~SOBBlmeM B 
HeM CBeTOBO.n;a. SaTO no B~e 

(CT8T1'lCTK'leCKHA SHepreTl'lqeC
Kill pas6poc) MH no.uy'llLlIH 3Ha'IH
TeJIhHliI Bl:mI'pbIlII. 3!iaqeHKKl S> = 

= 0,09 COOTBeTCT~eT B~ 
AEe C:! 1,5 KsB/rpoT03J.leKTpoH. 118 

aHWIHSa llap8.MeTpOB n -J paS,ll;e
~eHHR cne.n;yeT 6JIHsKoe SHaqeHRe 

I Kaa!40T03JIeKTpOH, 'ITO COOTBeTcTByeT noporoBO~ SHe~HH pa3.n;e~eHHR 
::::: 50 K3B. TIo cpaBHeHl'lXl C .n;aHHWIIH (2). no.uyqeHHblMH B / / ,lJ,Jl..fI .n;eTeKTO
pa C pasMepru.m ¢ 25x5 CM, B H8JIIeM CJIY'iae nO~OlKeHHe A(~p ) ellle 6.1Iillf.e 
K A (Nmax ) I'l COCTaBJIReT (.I\JI.fI 137Cs ) • 

OTMeTIDIl 
Cl1eKTpa 

150 

.., 
~ 

~ 
c.SO 

~ 
J: 

A(Erp) = I,OIA(Nm o. x ) . 

TaRlKe, 'ITO nMOlKeHHe, COOTBeTCTBYKll1ee nO~OBHHe OT "BblCOTbl" 
137C5, COCTaBJIReT A(I/2Nrn o. x ) = WO KsB. 

0,5 to 15 2.0 

3Hepn•• , M3B 
25 

Pe3Y~TaTu KMH6POBKH Al~e) 
l1pHBe.n;eHb! Ha pHc.2. To'IEH Ha PH
cYliRe cooTBeTcTBym SHaqeHHRM 
KaHaJl8 (A) l:l Ee' .IW1 'WCJla OT
CqeTOB Nrp = 1/2 N max • .lIIDrnR 
npoBe.n;eH8 no aTI!M TO'IKaM. MOlKHO 
BH,ll;eTb, 'ITO XO.n; ~aBHCHMOCTH A( Be ) 
cor~cyeTC.fI C ~e~Hb!M BblpalKe
HHeM (I). JIm.iHJ1 Ha pHc.1 COOTBeT
CTBy~ paCqeTHHM cneKTpaM, noAY
qeHHblM ,lJ,Jl..fI o,IUioro Ii Toro lKe Mac
illTa6Horo qaKTOpa, onpe.n;e~eHHoro 

H3 .n;aHHblX pHc.2. MOlKHO BH,ll;eTb, 
'ITO HMeeT MeCTO xopoillee cor~CHe 

hl:c.2. KaJrn6poBO'IHaR ~,Hafl.n;eH- paCqeTOB C aKCnepHMeHT8Ma. 
HaR 1!3 aH~3a cneKTpoB, 
npHBe.n;eHHblX Ha pHc.I. 

TaKHM 06pa30M, 110AY'leHO I'lC
KOMoe COOTHOilleHHe A(Ee ) = 
= K(E-EO), r.n;e 3HaqeHHe K MOlKeT 

~erKO BOCCTaHa~BaTbCR HCXO~ H3 BH,IJ;a paCqeTHblX KOMnTOHOBCKHX pac
npe.n;ane~ ~ pas~~blX Koa~eHTOB ycaneHHR Cl1eKTpOMeTpHqeCKOfl 
CHCTeMbl, T.e. npl! H3MepeHRH B pa~'l:Hb!X 8HepreTHqeCKRX ,IJ;Halla30HaX. 
Tenepb c~e.n;yeT nepeflTI! OT SHeprHH 3JIeKTpoHa K 8HeprHH npoTOHa, T.e. 
YCTaHOBHTb COOTBeTCTBI!le A "f ( Ep) ..llwI SToro MOlKHO 6wro 6u noflTI! 
npRBb!~ ny,TeM, T.e. BOCn0Rb30BaTbCR 110AY'leHHHMH paRee .n;pyrRMH as
TOpaMl! 7-97.n;aHlillMH 0 napaMeTpax CPym<.IJ;ll.H COOTBeTCTBHR Eee = 'f (~) 
B Nf -213, r.n;e Eee - 8KBIi!~eHTHaR no cBeToBllXo.n;y 8HeprWI 3JIeKTpoHa. 
O,IUiaKO aTOT IIyTb CB.fI3aH co c/e~1Q.IlHMH CJlOlKHOCTRMH. 

Bo-nepBllX, c~ ,~e 7- / HeO.n;H03Ha~, paanK'lHe MeJK.n;y HeKO
TOPblMH I!S ID!X (/7 I'l 8,9) .n;OCTBI'aeT 15-20,%. Bo-BTopblX, Ii aTO r~B-
Hoe, pe3YRbTaTbl /7-9/ He MoryT Henocpe.n;CTBeHHO HC110~SOBaTbC.fI 
HaMH • .lle~o B TOM, 'ITO OHl! nOJIY'leHhl B YCJlOBHRX, Kor.n;a HMllYm,c C .n;eTeK
TOpa KHTerp!!pyeTcR B TeqeHHe ~ I MKC, T.e. ero aMnnRTy.n;a COOTBeTOT
ByeT no~oa ~O~ CBeTOBoro HMllY~ca. B HallIeM ae c.ny'lae nPKMeHHTaHb
HO K HCnOJIbsyeMoMY HaMl! MeTo.n;y Y1 - J -pa3.n;e~eHKll QH~SHpymCR aM
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llAHTY~ illJnYAbCOB. COOTBeTCTB,7EmHX 6HCTPOH KOMllOHeHTe (nK) CBeTOBOrO 

.I1MrryAbCa (0-50 HC) .11 MeMeHHol1 (MK) ero 'laCT.I1 (50-300 HC). AuR: sHep

reTI1'leCKOrO aH8JIR3a CJIe;IJ:yeT BOCrrOJll>30BaTbCff. KOHe'lllo. aMIlJIHTy,n;OH Afi\' 
KOTOpaff COrJIaCHO /10/ COOTBeTCTByeT ,n;JIff M8KTPOHOB ~ 95% OT rrOJIHoil 

IIJIOlllfUH, a ,n;JIff HeHTpOHOB ~ tl~. YKa3B.Hlllle OTHOilieHIDI rroJIY'1eHH ,n;JIff 

B1Io.'llle orrpe,n;e.neHHI1X YCJIOBHil .11 MorYT 38MeTHO HapymaTbCH B HailleM CJrY
'lae. 

MMeff B BH:rr:y 3T.I1 06CTORTeJll>CTBa. MH peillRJIH CaMH nOJIY'lHTb ,n;aHHNe 

o 3aBHCillJOCTH Ee = 'fi (Ep) IT3 8H8JIR3a oKcneprrMeHTam,Ho H3MepeHHI1X 

crreKTpoB rrpoToHoB OT,n;a'll1 ,n;JIff HellTpoHoB pa3JIH'lll11X 3HeprKli. C STOll 

ll,eJll>1D MH BOCrrOAb30BaJIHCb MeTo,n;OM Bbl,ll;e.neHHR HeHTpOHOB orrpe,n;e.neHHoll 

rpyrrrru aHeprKli rro BpeMeHll I1X rrpOJIeTa OT I1CTO'lHHKB HeilTpoHOB ,n;o Haxo

.IVlli1eroCR Ha HeKoTopoM paCCTORHll.l1 ( 5 ) OT Hero ,n;eTeKTO~ HehpoHOB *. 
B Ka'leCTBe fiCT01flillKa HelhpoHoB I1Crr0JIb30BaJICff rrperrapaT 3ti Pu - Be , 
113JIY'la~ HeHTpOHH HerrpepHBHoro crreKTpa BlIJIOTb,n;O En = 12 MoB. 

B Herrocpe,n;cTB.8JlHoi:l' 6JIH30CT}1 OT I1CTO'lH.l1Ka pacrrO.!I8raJICff ,n;eTeKTop He6om,

woro pa3Mepa, IDIlrryJIb C OT KOToporo RBJIRJICff CTapTOBHM ,n;JIff rrpe06pa30Ba

TeJIR npeMR-a.MII.JIHTy,n;s. Kp0Me BpeMeHHoro, rrpOBO.n;.l1JICH 11 aHaJI.l13 SMIlJIHTy,n; 

AliK 11 A/11K' 'iTO 1I03IlOJII1JIO .n;.I1CKPl1MHHI1POBSTb J....{fDH 11 3H8'l11TeJIbHO YMeHb

lilHTb 'lI1CJIO q,'OHOBI1X OTC'leTOB. )J.Jm orrpe,n;eJIeHHR ll,eHhI KaHaJIa BpeMeHHoro 

KO.n;.l1POBlllHRS Mhl BO crrOAb 30BaJIl1Cb KaID\6poBaHHhIMl! JlJIHI1RMH 38,1J;e pKKI!, TOl{

HOCTb R3MepeHl1ff KOTOPax COCTaBJIffJIB MeHee 0 ,5%. 
TIPR rrpOBe,n;eHRH 113MepeHllH Mil He rrpHHHMaJIlI Crrell,.l1am,HHX Mep ,n;JIff 

,n;OCTIPKeHlffi HElHJIY'iWerO B03M01Kl-lOrO BpeMeHHoro pa3peilleHl1ff. IIapaMeTphl 

ilJoPMhI J'iliHHll BpeMeHHoro p83peilleHlffi 6h1.ID Hall,n;eHH .rI 3 aH8JIR3a BpeMeHHoro 

crreKTpa ,n;JIff l-KBaHTOB C E'j = 4,43 1.1aB, JIlcrrycKaeMax liCTO'lllliKOM 238pu -Be 
BMeeTe C Hel1TpOHtlllUl. OKa3D.JIOCb, 'ITO aTa JIHHll.fi X0p01l10 OllliCHBaeTCff rayc

COBCKRM pacrrpe,n;eJJeHll8!;! co 3Ha'leHlleM 6 = 6,5 He. )J.Jm ,n;aJil>Hellwero aHa

JIH38 OhIJIH BHOpaHH C0611Tl1ff , rrplIHa.n.'IeJKallIHe HeilTp OHHOH 06JIaCTl1 Ha ,n;ByMep

HOM pacrrpe,n;eJIeHH.l1 AJ:iK' AMK JIl pa306paHHHS Ha Tp il r p YIIIIH, I1CXO,n;R 113 He

KOTOPax 3Ha'lemrl! BpeMeHH IIpoJIeTa t l +t:. t , t z. + 6, t .Ii t2+ t. t . 
aHepreTH'leCKHe crr8KTphl HeHTpOHOB COOTBeTCTB,7EmHX rpyrrrr rrPHBe,n;eHH Ha 

PHc.3. M.rr KalK.l\OH 113 YKa3aHHillC TpeX rpyrrn 6HJI.11 rrOCTpoeHH pacnpe,n;e.n8

HllJI tV !l)( AEK) . KOToplle CpaBHHB8JIRCb C paCC1mTaHHhIMI! no 1oI8TO.ll;Y MOHTe-

KapJIO. ;}rR pacnpe,n;eJIeHH.I1 IIpRB8,n;eHH HB pIlc.4~ 

CxeMa paCt[eTOB BHrJLff,lU!T CJIe,IIyDIIHM 06pa.30hl. HCXOAII.II3 BaYepeHHO

r ol9/c n eKTp a He.ihpOHOB Pu -Be - HCTO'lllJ![l(8 pa3IlI'PIlB8JlB.Cl> 3.He prM Heil

TpDH8 H onpe.It6JlfLllOCb era BpetdJ1 npoJIeTB .ItO .IteTeKTOpa t (ne) = 

* YRasBllBliD eno oo6 6j RCIT0JI1>80BaJ'j ~e B 1958 1'. lUI ; ero n pIWeWlJlR 

T8l'3e r pynrw UEPHa 12/ 11 CI1Ha / 13/ . 
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WIE n) 

" 

'0 

'2 3 , ~ 

3Heprlo1R He';' T POHA , M3B 

PHc.3. CrreKTpl1 oHeprl1M ,n;JIR Tpex 

paanH"IHillC rpyrrn HellTpOHOB, 

Bbl,ll;eJIReMUX no BpeMeHll rrpo

JIeTa OT HCTO'iHHKa 

,n;o ,n;eTeKTopa ( S = Z M). 

144,6/{E'n (MsB) (683a S = Z M). 

;}ro BpeMff "pa3MllBBJIOCb" rro raycco

BCKOMY pacrrpe,n;eJIeHllID C (f =6 ,5 HC. 

TIPOBSPRJIOCb nona,n;aeT JlI1 oTO 

BpeMff B 3a,n;aHHilll HHTepBaJI t i· II t , 
r,n;e ~ rrpIlliHMaeT O,ll;HO 113 3Ha'le

fP~:1 

0' Q' Q.' "' "E"I ""'" 

FHc.4. AruIapaTypHHe crreKTpH ,n;JIff 

HeilTpoHoB Tpex pa3JIH'iHHX 

rpynn, crreKTpll KOTOp~ 

npHBe,n;eHH Ha pHc.3.H.H~ OT I ,n;o 3. ECJIH ,n;a, TO pac

CM8TPHBaJIOCb B3aHMo,n;eilcTBHe oToro 

HeilTpoHa B C~T.I1JIJIRTOpe. 

TIporpaMMa paC'leTOB OillICaHa B /14/. B paC'leTax Y'll1THBaJIOCb ,n;o 10 
rrOCJIe,n;OBBTeAbHI1X n -p-, n - c -B38.HM0,n;eilcTBH~. )J.Jm K8lK,!lOrO J -ro 

n-p -B3a.HMo,n;eilcTBH.fl SHeprR.fi rrpoToHa OT,n;a'lli rrpe06pasoBllBa.!I8Cb B oK-

BHBaJIeHTHYIJ 3HeprHIO MeKTp0H8 rro 3aROHY Ee e " Q .f ( Ep) ,r,n;e a 
- HeKoTop~ HOpMHpOBOt[HHil rrapaMeTp. CyMMapH8ff ~ Bcex B3aH110,n;el c T

rudl SHeprR.fi Ee e .. ~ E~e onpe,neJIffJIa rrOJIHyID BeJI1ilWiy CBeTOBl:lXOAa 

(aMJI.]nn'Y~ llMIIYJIboa ) .n;JIR: K~oro HeATp0Ha. IIapBMeTp Q Bap hllPOBaJI-

CH .nJlIl ,n;OCTDeHHff HaHJIy'mlcro corJ18CR.fi paC'leTOB C 113MepeHlJJiMl! • .ilIIH 
~ f ( EpJ MI>I RCnOJIb30BaJIH BliplmeHlJe 

II: 
J( f p) =L bt«( Ep} Ep , ( 6) 

r;n;e 3H8'1emm bK B3JITIi HS pa60ThI / 9/ . 
Pe3Y~TaTH paC'IeTOB 0 onTHNanl>HHM 3Ra'leHHeM 

Q = r ,OI.:tO. 03 (7) 
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Eee,ME"V 
od03Ha~eH~ ~ Ha prrc.4. KaK MO~O ~eTb, COr~CHe paC~eTOB C 


H3MepeHUilMH BIlOJIl!e Y,ll,OBlIeTBOpHTeJIbHOe. ::fro n03BOJIReT C.I\e~Tb 3aRJIlO


~8lme 0 TOM, ~TO MU YMeeM BOCnpOH3BeCTH anIlapaTYJ)Hb!:tI CneKTp .I\.1lR npa


M3BOJIbHOrO HCXO.I\HOrO SHepreTH~eCKOrO CneKTpa He~TpOHOB. ~KTHBHOCTb 


perl1CTpauaH ( E.. ) HaXO.I\HTCR 113 OTHOWemm ~C~ COdliTIDl BO Bcex KaHa


JIax, dOJIbllilX nOporOBOrO, K nOJUloMY 'mcny pa3lirpUBB.eMWC COdIiTIDl. YKa ... 

~eM, ~TO .I\.1lR .I\eTeKTOpa ¢ 3IOxl60 MM ~KTHBHOCTb, OTHeCeHHaR K Te


JIeCHOMY yrJrY Q 0 y 11 I COCTaW.L.fIeT.I\.1lR En == 3 MsB 11 npl1 nopore "Eee == 


== 100 KsB [== 75%. 


IIapar,leTp Q YCTaRaBJIHBB.eT COOTBeTCTBHe (c y~eToM 3Ha~eHIDl (6) 

.I\.1lR j ( Ep) ) MeJlUlY ueHOH KaRaJIa BMII.IlliT y:IUloro pacnpe.I\eJI eHIDI no .a< .I\.1lR 

HellTpoHoB (npoToHoB) H l-KBB.HTOB (3JIeKTpoHoB). ~ Toro ~odu onpe

.I\e~Tb YK838HHOe COOTHoweHHe .I\.1lR nOJIHoro 3a~a (KaR STO od~o rrpH

HRTO), H8.I\O 3HaTb pacnpe.I\eJIeHHe Be~qJ1H1I nOJIHoro 3a~a no dIICTPO~ H 

Me.IJ.)IeHHO~ KOMIIOHeHTaM .I\.1lR K8JK,Jl,oro COpTa ~CTHll. Mbt CMOrJIH HaHTH STO 

pacnpe.I\eJIeHHe, CpaBlli1B nOJIOlKeHHe rpamru. cneKTpoB no .a< n MK .I\.1lR 1
KBaRTOB (137 C5) il HeHTpoHoB C En == 2,5 MsB H Y~TR OTHoweHHe KOS!l>

<PmmeHToB YCWIeHHR B TpaKTax MK :ra H\ (K == 4,9+0,1). OKa3aJIOCb, ~TO 

.I\OJIR 3a~a .I\.1lR HeJ.lTpoHoB ( 8'tK ) 11 l-KBB.HTo-; ( 0:1( ) COCTaBJIReT 

O:K== 81,6,±I,6 %, 8:K== 92,6.±I,8 % (8) 

~TO corJIacyeTcR C .I\aHHIIMH /10/. MCnOJIb3YR 3Ha~eHHR (8), no~eM.I\.1lR 
pacnpe.I\eJIeHH~ no nOJIHoMY 3a~ 

I , re j-"P
Q =a,o./(, lJu.= I,Hl.;tO,05 . (9) 

Be~a a 
l 

npe.I\CTaBJIReT codo~ Ha~eHHYID HaMH Be~ CBeTa-

BllXO.I\a no OTHorneHHID K .I\aHH~ /9/ (KaR ~e oTMe~ocb, BIl:.I\ ~ 
L(£p) y. Hac COBIT8.I\aeT). CpaBHHBaR 3Ha~eHHe (9) C pe3YJIbT8TaMH 

pa60T /7-97, MO~HO c,eiaTb 3aKJIID~eHHe, ~TO no BeJIH~e CBeTOBllXO.I\8 

HaWH .I\8HHue 6~e K 7 H D npe.I\eJIax Own60K 113Mepe~ cor~cyIDTCR C 

HHMH. 

C03.I\8HHb!:tI Hlli.ill cneKTpoMeTp B Te'IeHHe .D.BYX JIeT RCnOJIb3yeTcR B 

sKCnepHMeHTax no 113Y'l:eHRID MIDOHHoro KaTaJIH3a. ilPR STOM npHMeHRIDTCR 

OIIHCaHHUe BlIIDe MeTO.I\U rp8.I\YHpoBRH C nOMOmDID l-HCTO'l:HHKOB R C HCnunb

30B81illeM 3Ha'IeHRR (8) KaJIHdpOBO'1HOrO rrapal-.1eTpa a . XapaI<TepHoH OCo

deHHocTbID OIlUTOD RBJIReTCR HCnOJIb30BaHBe B cneKTpOMeTpR'l:eCKHX TpaKT8X 

napaJl}IeJIbHWC npeodpa30BB.TeJIeil A-K C pa3dneHHeM 8x64 KaHaJIa. Ha p.ac. 5 

rrpHBe,ll,eHO .I\BYMepHoe pacrrpe.I\eJIeHRe aMllJIHTY.I\ EK, MK, nOJIY'l:eHHoe B 8KC

nepKMeHTe no H3Y'IeHHID npouecca 
1 

dJ'f~d- ddY'-..He+n+r ( En == 2,5 MsB).{IO) 

8 

0,2 0,1. 0,6 

° Pu 6°1 
: d.. ....

SO . ..... 
......I.0j .... . .. .. 

30 

.:.. ':;..- ~ .20 :::.r.::::' . :.:. 
....... 'i'" ···t· 


...::::-'. .:::.;i;::1:··
10 "8 1'''1 ..... .. ....1'......... . 
'j 1::;!:z;~I"'''''''°I :=:r. :.:..:.::':'..:..... ......

° 10 20 )J 1.0 SO 60 Arc 

FPrc.5. 	,IT.BYMep.HOe paCnpe.I\eJIelille 

aMlUmTY.I\ H<, MK, M3Me

peHHOe B . 3KcnepHMeHTe 

no HsyqeHHD pe~ 

(10) • 

ft,J v1n . ' OJ 0.2 (),3 D~ D,S 0.11 0..1 E~ M.lIB. 

E 6 

~ ( 

10 15 20 25 30 
HOMEP KAHAAA 

Pac.6. 	ArrrrapaTypHoe pacnpe.I\e.lleHHe co

dlIT~ pe~ (10) no aMll.llHTY

.I\e EK. ~ - ' pac~eTII no Me
T0.I\Y MoHTe-Kapno. 

Oro pacnpe.I\eJIeHHe cneuaaJIbHO nocTpoeHo 6es npe~apI1Te.llbHOrO oT60pa 

COdIIT~ C ueJIbID np0.I\eMOHCTp:raPOBaTb BKJIa,IJ, OT qOHoBHX He~TpoHoB (I~ 
3axBB.T B CTeHK8X ra30Bo:il .I\eJ.lTeprr8no:ll MHIllelrn), perHCTPHPyeMwc B C~

THJJ.7IRTOpe no KaHaJIar~ ( n ,d. ), ( n , 30:" ). Co6hITI1:R 13 npoToHHo:il 06JIac,;" 

TH odYCJIODJIeHU rJIaBHHM Odpa30M perHcTp~e~ He:llTpoHoB H3 pe~ (10). 

Ha pHC. 6 npHBe.I\eHo pacrrpe.I\eJIeHHe COdlITHll STOt! peaKr\l'lli no aMII.Jll:!TY.I\e EK, 
no.nyqeHHoe c npm.leHeImeM KpHTePHeB oTdopa, wrCKplfMID!HpyKI$X qx:JH. 

~ H8 pHcYHKe - pac'l:e~ cneKTp, nporpa.I\YHpoBaHHb!:tI C nOMO~bID 1
HCTO~OB C nCn0.llb30BaHHeM 3Ha~eHHR (7) KaJIHdpoBO~oro IIapaMeTpa a. 
KaK ~O 113 PHCYHKa, HMeeT MeCTO xopowee COrJIaCHe pac~eTOB C H3Mepe
HRSIMH. 

B 3aKJ1l:)~eHHe HeCKOJIbKO CJIOB 0 napBMeTp8X n -J ~pa3.I\eJIeHID! . Mu 
npOaHaJIH3HpoBaJm O,!l;HOMepHUe n J -paCnp8.I\M8HHJ'I no a'4llJll1TY.I\8 MK MR 

H8KOTOPHX WMKCHP0BaHHHX 3Ha'l:8HRl aMll.llZTY,JJ,H EK.0K83aJIOCb .~TO YKa3aH
HH8 cn8KTpli xopomo COrJIaCyxlTCRC paCC'illTaJilWMB. ldCXO.D.R .11 3 6IDIOWdHaJIb

Boro 3aROHa pacnpe~eJ1eHHR A1lJi KaJI.IIO~ H3 ROMlIOHeHT EK H MK C llapaM8T

paM!! (8) H cpe.I\HHM ~CJIOM qoToaneKTpoHoB ~ I/KaB. OTc~a Momo rroJrY

~Tb CTerreHl> n -1. pa3.I\eJIeHHR (<5 ). Mu orrpe.I\eJIBeM ee K8K ~OJIID co

dliTId! OT l-KBaHTOB B "HehpoHHo1!" 06~CTH, r~e sa rpawruy paS.I\eJIeliWI 

n -l - odJIacTe:l! IlpHHRTa JIKHH.Il, npoxownqrur nocepe,JtIIH8 M~ 1I. T, 
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RalK.llO~ H3 lillX. B Ka'leCTBe npnMepa YKruKeM, 'iTO .ll)lR: Ee == 50 R3B YKa

3aHHaR BeIDI'llrna cOCTaBJI.RCT 0 ~ 3%, a .ll)lR: Ee == 100 R3B S ':: 1%. 
2eMeTlUol, 'ITO n3MepeH~e B 3KCnepl1JVleHTaJll>HIlX YCJIOBH.llX (MHIIleKb Ha ny'l-

Re MlOOHOB) .n;By1.iepHlIe n - J -pacnpe.n;eJIeIDLff (pHC. 5) ID.1em HeCROJIbRO 

xY.mIIBe napaMeTpb! 3a C'IeT B03MOlKHbIX HaJIOlKeHJti\ cOdblTKl3 B IDiTepBaJIe 

0-300 HC H BKJIa.n;a HeynpyrliX ( n , n J ) B3anMo.n;e~cTmtil B CIJ;HHTHJIJIR

Tope OT qoHOBbIX He~TpoHOB C O.n;HOBpeMeHHO~ perHCTpa~e~ H H6BTpoHa, 

H )'-KBaHTa. 

ABTOPb! B1IpalK8~ oJIaro.n;apHocTb n.H.COMOBY 3a nOMO~ B padoTe H 

B.r.2HHoBY 3a nOJIe3HlIe odc~eHMR. 
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KOHHH A.~., PYAeHKo A.H., ~Hnb4eHKoB B.B. 
napaMeTpw C~HHTHnnR~HOHHoro cneKTpOMeTpa HeHTpoHoB 
nonHoro norn~eHHA 

OnHcaH MeToA H npHBoARTCR pe3ynbTaTw onpeAeneHHR napaMeTpoB cneKTpoMeTpa 
6WCTPWX HeHTpOHol InonHWH 06.eM cneKTpOMeTpa V K 24,1 nl, c03AaHHoro B flRn 
OHRH H Hcnonb3yeMoro B 3KcnepHMeHTax no H3Y4eHHQ npo~ecca MQ-KaTanH3a. napa
MeTpw AeTeKTopa nonHoro norn~eHHR 6wnH HaHAeHw H3 aHanH3a aMnnHTYAHWX pac
npeAeneHHH, H3MepeHHWX c ~-HCT04HHKaMH paanH4HWX 3HeprHH H HeHTpoHaMH paa
nH4HWX 3HeprHH, BWAenReMWX Ha cneKTpa 23BPu-Be HCT04HHKa no BpeMeHH nponeTa. 
~nR aMnnHTYAHoro paapeweHHR IFWHMI nonY4eHO aHa4eHHe a - 0,09/(1+I/E (MaB», 
T.e. B ABa paaa nY4we, 4eM B AeTeKTope MeHbwero pa3Mepa. nOporoBaR 3HeprHR 

AnR pa3AeneHHR COCTaBnReT E~ ~ 50 K3B, 4TO COOTBeTcTByeT nY4WHM peaynbTaTaM 

AnR Manwx AeTeKTopOB. 


Pa60Ta BwnonHeHa I fla60paTopHH RAepHWX np06neM OHRH. 

npenpHHT 061oeAHHetlHoro HHcTHTyTa fIJl.epHhlx HCCJlenOBaHHA. ,lly6Ha 1988 

nepeBoA aBTopOB 

Konin A.D., Rudenko A.L .• Fllchenkov V.V. 13-88-567 
The Parameters of the Full Absorption Neutron Spectrometer 

The metnods of determination of the parameters of a scintillation neutron 
spectrometer are considered. Results for the parameters of the full absorp
tion neutron spectrometer constructed In JINR (full scintillator' volume 
V = 24. 1 I) and used In experiments studying muon catalysis process are pre
sented.These parameters have been obtained from the analysis of the amplitude 
distributions measured wlth ' ~-sources of different energies and with neutrons 
selected from 23BPu-Be spectrum using the TOF method. The value of 0FWHM = 
= 0.09(1+11 vEe (MeV» has been obtained for the amplitude resolutlotl. It Is 
two times better than that obtained for the detector having. smaller size . 
The threshold enerqy of n-~ separation Is equa' to E~hr , ~ 50 keV what corre s
ponds to the best results obtained with smal I detectors. 

The Investl~atlon has been performed at the Laboratory of Nuclear Problems 
J I NR. 
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