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l"il1'161!eDCKHfi B.n .. rpe'IKO B.B. Pl6 - l20fi9 
BoccranonncHne crrcKTpon HCflrpoHon n HIITepBane 3Heprntf 

} Q-8 +-15 l\\38 ITO ITOK83D!IIl B\1 E1KTIP38UTIOHHLIX ,QeTeKTOpOB 

I\1C!TOLI.OM CTD.THCTa'!eCKOil pcr·y:lr!pli38UIH! 

0II!!Ct1H8 ~1C'TO,llf1\[l BOCCT81IOD.'1CIIHH !\1eTOJlO:vt CTD.TifCTII48CKOi1 pery.rt'il

prr:lE!lUflf ( ,\1CP) CIICE TJ!OB HC:(!TpOllOn I3 81I8pf'8Tii48CKO:--.f IIllTepBane 

}Q-S t-15 J\1'?!B ODHC_~nrc:.:r:•fiHO !IO ff0KD..:Jl1HHH;..1 8KTUI3<1Uif01IHLIX neTOKTOJ10B 

ncilrpo1rou: rennoBL:x, pe30!-fAHC!Ibrx, noporonLrx H. ren:IOBblX nereKropon 

n UJaponLrx no;ru~rl!:JcHqnbJX 3aMeD,nHrcns:Ix. PaccMorpeii cnyqafi, Korna 

D.llrJlfOjJIIO.H uHQlnp\1nUH':rl o cneKrpe, 3n. acKniOLJ:eHHeM unq;opMaUnli o rnan

Kocrrt, npaKTn4eCinr HeH3necrua; ncKnJOt.IeHa KaKoro- JHt6o po.aa MHTepnonH

uu 5-1 CliCKTpa. n O.'JylfC HlibiC pe3y Jib TaT hi ITO,QTBep)KJl8JOT B03M0}KHOCTb H8f.l0}K

HOJ'O P.OCCTCI.HOD.lGII\15! 1\iCP CITeKTpOn Her!TpOHOB B WHpOKOM 3HepreTU:4eCKOM 

ll!!T8pJJCtne ,'J,B/1\8 B TO~! cny"Yae, KOl,'la TIOKB3£llil-Bl BK THBBUHOHHLIX QeTeKTOpOB 

3a;raHI! CO cpeUIICl<fltl.J]JDTW-IIJOrt Ol1H!6horr 15%. npoBelleH 8H8riH3 I3llHHHHH KOna

'YCCTLCl I!CfiOrib3ye~ll·!X ,'J,eTeKTOpOI3 Ha pe.:--lyribT8Thi BOCCTaHOBll8fllHl CITCKTpon, 

[1 T8K/i\G HU 3HU'IC!Il!S:: ~JJ1JOei!COD H !\.-~OILUIOCTel1 3KBUD8JICHTHbiX J1 IIOr.:"lOIUGH

Hl>lX ,Lt03 HGiiTpOl!On, OIIpC.DC.il8HHhiX IIO OCHOR8H11H: BOCCT8HOB.:'1GHHbiX CIT0KTpOO. 

PaGora BJ,!ITO.rJIH?!fn B Or.o.ene pannaUHOHHOH 6e3onacnocrn 

11 porw .JHI! OHIIHX HC(','1Cr10Bi-l Hit n Ovt 5111. 

npe11pHHT 06b8111li!"IIHOrO llHCTHTyTa >IIl8pHb!X I!CCilellOBaHI!il • .Qy6Ha 1978 

Bamblc:>vskij V.P., Grechko V.V, Pl6 - 12069 
Unfolding of Nc:>utron Spectra in the Energy Range 
lo-s ~ls I\ leV ft·om Activation Detectors Data by 
the Statistical Regularizc:ttion i\1ethod 

Technique of neutron spectra unfolding in the c:>net·gy range 
lo-S -:-15 '\'leV simultuneously from reudings of the neutron activation de
tc•ctors: thet·mal, t·os onance, threshold and therma-l detectors in 
J~olyothylene sphere? moderators by the statistical regularization 
mdhod (Tv!SR) is described. The case, when apriod information on 
spc:•ctnun exCC?J>l of ti1e information on smoothing of the spectrum 
is pt'dCtically unknown, is considered; any kind of spectrum inter
poblion is expellc'd. Obtained results confirm thC? possibility of rP
lic•blC? unfolding of nc·utron spectra in a wide energy range by the 
I\1.SR oven whc:>n dctkl from the activation detectors cu·e given with 
tilE' J :-;sS sbnclnrrl deeviation, The influc•nce of a number of detectors 
used on the n•su!ls of unfolding nc:>utron spectra is analyzed, as 
well LIS those on moanings of fluences, doses rates equivalent 
Lind absor-bed doses r·ates. 
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B uacTOHI.l.{ee speMH HJMepeHHH cneKTpos ueii:Tpouos 

aKTHBaUHOHH~MH AeTeKTopaMH npOBOABTCH npaKTHqecKH He

JaBHCHM~MH APYr OT Apyra TpeMH rpynnaMH AeTeKTopoal 1-3/. 

B Tennoso8 o6nacTH /Ao-0,5 3B/ - AeTeKTopaMH, ceqeHHB 

aKTHBaUHH KOTOpblX noAqHHHIOTCH JaKOHY 1/v HnH HMeiOT 

peJouauc. B o6nacTH 3Hepru8 ue8Tpouos E oT 1,5 3B AO 

HeCKOllbKHX I<:JB npHMeHHIOTCH peJOHaHCH~e AeTeKTOpbi, y Ko

TOp~X ceqeHHB aKTHBaUHH HMeiOT CHnbH~e peJOHaHC~. Ha

KOHeU, npH E :::.. 0,5 M3B HcnonbJYIOTCB noporoBbie AeTeKTOpbi 

C peJKO B~pa)f(eHHhiMH 3HepreTHqeCKHMH noporaMH B ce

qeHHHX aKTHBaUHH. llpHqeM no noKaJaHHHM noporos~x Ae

TeKTopos AOCTaToquo HaAe)f(HYIO HH$OpMaUHIO 0 cneKTpe 

MO)f(HO nonyqHTb npH E ~ 1' 2 M3B 12 •12 1.Me)f(AY yKaJaHHbiMH 

o6naCTHMH 3HeprHH ClleKTp TeM HnH HH~M o6paJOM HHTep
llOnHpyeTCH 12 •3 .:. 

B pa6oTax 14 •5: cneKTp~ soccTaHaBnHsanH no noKaJa

HHHM AeTeKTOpOB TeiinOBbiX HeHTpOHOB H3 HHAHH B nonH3TH

neHOB~X wapoBbiX JaMeAnHTenHx, H OAHOro noporosoro Ae

TeKTopa. 0AHaKO cyll.{eCTByeT 6onbWaH HeonpeAeneHHOCTb 
B ClleKTpax, BOCCTaHOBneHH~X no llOKaJaHHHM TaKoro He-
6onbWOro ua6opa AeTeKTopos. 

B AaHHOH pa6oTe OllHCaHa MeTOAHKa BOCCTaHOBneHHH 
cneKTpOH HeHTpOHOB B 3HepreTHqecKOM HHTepaane OT 10-8 

AO 15 M3B OAHOBpeMeHHO no noKaJaHiiHM TennoBbiX, peJo

uaucu~x, noporoB~X AeTeKTOpOB H aKTHBaUHOHH~X AeTeKTO
poB TennoB~X HeHTpOHOB B wapoB~X nonH3THneHOB~X Ja
MeAnHTenHX. 
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1. OIIHCAHHE METO,l{HKH 

11ci<OMblii cnei<TP ¢(E) 6y.n.eM onpe.n.emiTh H3 pemeuuJJ. 
CHCTeMbl HHTerpanbHbiX ypaBHeHHH 

Ern ax 
Q. +f. o· f ¢ (E)R.(E)dE 

I I I 
i =1,2, ... m, /1/ 

Ern in 
r.u.e Q.i - oenH'IHHhi, onpe.n.emieMbie ua ocuooe 3I<cnepuMeu
TanhHbiX pe3ynhTaToB; (i - norpemuocTh B onpe.n.eneuuu 
Qi; Ri- JJ.,IJ.po i -ro ypaoueuuJJ.; Ernin = I0"8 M3B, Ernax= 

= I5 M3B; m - qucno ypaoueuuii; B .n.auuoii pa6oTe Mai<cu
Manbuoe 'IHcno m = 20. 

IJpH l.JHCneHHOM pemeHHH CHCTeMbl /I/ ee He06XO,IJ.HMO 
CBeCTH I< CHCTeMe nHHeHHbiX anre6paHl.JeCI<HX ypaBHeHHH 

n 
Q + (. = L ¢(E. ) R. (E. )!\E. 

I I j= 1 J I J J 
= 1,2, ... m. /2/ 

OnumeM CMbicn J<a)l(.n.oro ypaoueuuJJ. I I/. ,lJ,nJJ. o6nyqeu
uoro B ny'II<e ueiiTpouoB .n.eTei<Topa TennoBbiX ueiiTpouoB 
MO)I(HO 3anucaTb: 

Em ax 

Q 1 t ( 
1 

=. f ¢ (E)!l-exp\-a 
1 

(E)n J!r1 (E-E Cd )dE, 

Em in 
/3/ 

r.n.e Q 1 - pa3HOCTb c ueo6xo.n.uMbiMH nonpaBI<aMH 1 1-3l ai<
THBHOCTeu HaCbii.I.{eHHJJ. ,IJ.eTei<TOpa e,IJ.HHH'IHOH nnoma.n.u, 06-
ny'leHHOrO B I<a,IJ.MHH H 6e3 Hero; a 

1 
(E) - MHI<pOCI<OllHl.JeCI<Oe 

ce'leuue peai<li,HH ai<THBauuu; n - qucno JI,IJ.ep ua e.n.uuuue 
nnoma.n.u .n.eTei<Topa; Ecct - rpauuquaJJ. I<a,IJ.MueoaJI 3uep
ruJJ. /2/ ; 7/(X) - <ilYHI<li,HJI, npHHHMalOll.{aJI 3Hal.JeHHJI 

7J(X)=1 npu xs_O, 
7](X)=0 npu X>0. 

Ce'leHHJJ. ai<THBauuu pe3ouaucublx .n.eTei<Topoo HMeJOT o'leHb 
OCTpble Mai<CHMYMbi, ll03TOMY llpJIMOe CBe,IJ.eHHe ypaBHeHHH 
/I/ I< ypaBHeHHJIM /2/ B 3TOM cnyqae npai<TH'IeCI<H He· 
B03MO)I(HO. Ha6opoM pe3oHaHCHbiX .n.eTei<TOPOB B o6nacTu 
3HeprHH I ,5 3B-'- 2,85 K3B MO)I(HO onpe.n.enHTb/ l-3/3Ha'leHHJI 
¢ (E~) I E~ - 3HepruJJ. pe3ouauca B ceqeuuu peai<uuu 

ai<THBauuu K-ro pe3ouaucuoro .n.eTei<Topa/. Ilo 3Ha'leHHJJ.M 
cp(E k) MO)I(HO ycTaHOBHTb 3aBHCHMOCTb 

r 

¢ (E)=f(E) 1,5 3B::;E.:::;:2,85 K3B. /4/ 

4 

4 

.. 

" 
.., 

qaCTO f(E)-1/Ea. 11cnonh3YJI /4/, Bbi'IHCnHM 

~2 
Q. = f f(E)dE i=2,3,4 ... 7, /5/ 

I 1 
E. 

r,IJ.e E{ H 
1
Ef· COOTBeTCTBeHHO rpaHHll,bl cne,IJ.ylOJ.I.{HX 3Hep· 

reTHl.JeCI<HX HHTepoanoB: 1 ,5-'-IO; 1 ,5-:-IOO; l ,5 -:-2850; 10 -:-I00; 
1072850 H I00-:-2850 3B. 

Ha ocuooauuu /5/ nony'IBM cne.n.yJOmue mecTh ypaoueuuii 
CBCTeMbl /1/ 

E max 
2 1 

Qi +<i= f ¢(E)[7J(E-Ei)-7J(E-Ei )]dE 
Em in 

=2,3, ... 7. /6/ 

Tai<HM o6pa30M, B /6/ Qi - 3Hal.Jeuue nnoTHOCTB noToi<a 
B i -oM 3HepreTH'IeCI<OM BHTepoane E 1 + E 2 , HeHTpOHOB 

I I 
a Ri (E) paBHO e,D,BHHll,e B 3TOM HHTepoane B paBHO HynlO 
sue ero. 

IJo llOI<a3aHHJIM llOpOrOBbiX ,IJ.eTei<TOpOB MO)I(HO cpa3y 
uanucaTb cne.n.yJOmue ceMb ypaoueuuii cucTeMbl I I/ 

Ern ax 

Qi+Ei=f ¢(E)ai(E)dE i=8,9, ... 14, /7/ 
E . m1n . 

r.n.e Qi - ci<opocTb ai<THBauuu 1 - ro noporoooro .n.eTei<Topa, 
OTHeceHHaJI I< O,IJ.HOMY JI,IJ.py H30TOna, R.(E)~ a.(E) • 3Hepre· 

I I 
TH'Ieci<aJJ. 3aBHCHMOCTb cel.JeHHJI ai<THBauuu i - ro noporoooro 
.n.eTei<Topa. 

,lJ,nJI ,IJ.eTei<TOpOB TennOBbiX HeiiTpOHOB, o6nyl.JeHHbiX B nonu· 
3THneHOBbiX 3aMe,IJ.nHTenJIX ,IJ.HaMeTpaMH 2, 3, 5, 8, IO 
B 12 ,IJ.IOHMOB, 3allHilieM eme llieCTb ypaBHeHBH CHCTeMbl /1/ 

Em ax 
Q. + (. = f ¢(E) a. (E) dE i = 15,16, ... 20, 

I I E . I 
!lllll 

/8/ 

r.n.e Q i - ci<opocTb cl.JeTa oT i- ro .n.eTei<Topa, a Ri (E)""a i (E) -
'IYBCTBHTenbHOCTb i·ro ,IJ.eTei<TOpa. 

Tai<BM o6pa3oM, ooccTauooneuue cnei<Tpa ¢(E)cBO.IJ.BTCJJ. 
I< pemeuu10 TeM unu HHbiM MeTO.IJ.OM cucTeMbl I 1/, cocTOJJ.
meii B uameM cnyqae B3 /3/, /6/, /7 I u /8/. ,ll,nJI ooccTauoo
neHBJJ. cnei<Tpa npuMeHeH MeTO,IJ. CTaTBCTHl.JeCI<OH perynJJ.· 
pu3ali,BB /MCP/ 16 •71 . CTpyi<Typa ucnonh3yeMoii nporpaMMbl 
onucaua B 181 • 34Mtlei<THBHOCTb npuMeHeHBJI 3Toro MeTo.n.a 
,IJ.nJI. BOCCTaHOBneHBJI Cllei<TpOB HeiiTpOHOB llOI<a3aHa, Hanpu· 
Mep, B 19 •101 . KpoMe Ha,IJ.e)I(HOrO MeTO,IJ.a BOCCTaHOBneHBJI 
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He06XO.IJ.HMO, BO·nepBbiX, 'IT06bl OC06eHHOCTH /HanpHMep, 

noporH, MaKCHMYMbl/ <lJyuKu;Hii: qyac'TBHTeJibHOCTeii: Ri (E)6bi· 

JIH paBHOMepHO pacnpe,IJ,eJieHbl BO BCeM 3HepreTH'IeCKOM 

HHTepBaJie; BO • BTOpbiX, 'IT06bl norpelllHOCTH JieBbiX qacTeH 

/1/ E i 6biJIH MHHHMaJibHbl. B HeMaJIOH CTeneHH Ha BeJIH'IHHY 

q BJIHBeT TO'IHOCTh 3HaHHB Ri(E). 

B ,IJ,anuoii: pa6oTe paccMoTpeu cJie.IJ.yiOll.J;HH ua6op ,IJ,eTeKTo

poa. B Ka'leCTBe TenJioaoro ,IJ,eTeKTopa MO>KHO yaepeuuo 

peKOMeH,IJ,OBaTb ,IJ,eTeKTOp H3 30JIOTa, KOTOpbiH npHHBTO C'IH" 

TaTb/3/ o6pa3I.J;OBbiM ,IJ,JIB a6COJIIOTHbiX H3MepeHHH. )].JIB 6oJiee 

TO'IHOrO onpe,IJ,eJieHHB f(E) H3 /4/ He06XO,IJ,HMO HCnOJib30" 

BaTh MaKCHMaJibHOe KOJIH'IeCTBO TeX pe30HaHCHbiX ,IJ,eTeKTO· 

poB, napaMeTpbi KOTOpbiX XOpOlllO H3BeCTHbl I 1- 3 ,. B Ka· 

'leCTBe noporOBbiX ,IJ,eTeKTOpOB, Ce'leHHB aKTHBai.J;HH KOTOpbiX 

paaHoMepuo pacnpe,IJ,eJieHbl B o6JiaCTH 3ueprHH: E >0, l M3B 
H XOpOlllO H3y'leHbl, Bbi6paHbl ,IJ,eTeKTOpbi CJie,IJ,yiOll.J;HX noporo

BbiX peaKu;Hii:: 103 Rh(n,n ')103mRh, 115 In(n,n ')ll'>mln ,32s (n,p) 32 p , 
58 Ni(n,p)58Co , 19F(n,2n)l8F , 27Al(n,a)24Na , 24Mg(n,p]2 4 Na . 

Pe3yJibTaTbl H3MepeuHH: HJIH pacqeTOB <lJyHKI.J;HH 'IYBCTBHTeJib· 

HOCTeH TenJIOBbiX ,IJ,eTeKTOpOB B lllapOBbiX 3aMe,IJ,JIHTemiX HMe

IOTCJI BO MHOrHX pa6oTax: HaMH 3TH 3Ha'leHHJI B3BTbl H3 11, 

2. PE3YJibTAThl "PACT.JETHb/X 3KCIIEPHMEHTOB" 

B "pacqeTHbiX 3KcnepHMeHTax" no 3a,IJ,aHHOMY cneKTPY 

H H3BeCTHbiM Ri (E) Bbi'IHCJIBJIH COOTBeTCTBYIOll.J;He 3Ha'leHHJI 

Q i , a 3aTeM no HHM BOCCTaHaBJIHBaJIH HCXO,IJ,HbiH cneKTp: 

cf>t (E)= k
1 

E exp(-E 1 a 
1
)+kzlEa + ~ exp( -E/a

2
)sh(ya

3
E)+'\E), /9/ 

r,IJ,e k 
1 

, k
2 

, k
3 

, a 
1 

, a
2 

, a • nOCTOBHHble K034J<llHu;HeHTbl, 

a ~(E) - <lJyHKI.J;HB, ycTpeMJIBIOll.J;aJI nJiaBHO K HYJIIO KOMnoHeHTY 

k
2

/E a . C u;eJihiO 6oJiee TO'IHoro nepexo,IJ,a oT I 1/ K /2/ 

a ,IJ,auuoii: pa6oTe yaeJIH'IeHa, no cpaaHeHHIO c , 4,5,10 1 
, 

B 1 ,6 pa3a nJIOTHOCTb TO'IeK E J , B KOTOpbiX onpe,IJ,eJIJieTCB 

cneKTp: 

E =E lO 0,125U-1) 
J lllln 

j = 1 .2 ... 74. /10/ 

6 
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t 
I 

3TO He06XO.IJ.HMO, TaK KaK H <lJyHKI.J;HH 'IYBCTBHTeJibHOCTH, Ha· 

npHMep, Ce'leHHB noporOBbiX peaKI.J;HH, H <lJopMa cneKTpa MOryT 

Cyll.J;eCTBeHHO H3MeHJITbCB. 

Pe3yJibTaT BOCCTaHOBJieHHB HCXO,IJ,HOrO cneKTpa /9/ no 

Bbi'IHCJieHHbiM H3 /3,6,7,8/ ,IJ,JIB CJiy'laJifj=0 npe,IJ,CTaBJieH 

Ha puc. J. BH.IJ.HO, 'ITO BOCCTaHOBJieHHbiH cneKTp cpu (E) npaK

TH'IeCKH He OTJIH'IaeTCB OT 3a,IJ,aHHOrO cp t (E) BO BCeM 3Hep· 

reTH'IeCKOM HHTepBaJie, 3a HCKJIIO'IeHHeM TenJIOBOH 06JiaCTH. 

O,IJ,uaKo H a 3Toii: o6JiaCTH 3Ha'leHHB noTOKOB TenJIOBbiX ueii:T

pouoa, Bbi'IHCJieHHbiX no cp t H cpu , OTJIH'IaiOTCB MeHee 'leM Ha 

30/o. CneKTP ¢ u , aoccTauoaJieHHbiH JIHlllb no noKa3aHHBM ,IJ,e

TeKTOpOB B 3aMe,IJ,JIHTeJIJIX ,IJ,HaMeTpaMH 2,3,5, 10 H 12 ,IJ,IOH" 

MOB, 'CHJibHO OTJIH'IaeTCJI OT HCXO.IJ.HOrO cf>t H npHHHMaeT ,IJ,a>Ke 

uyJieBble 3Ha'leHHJI I puc. 2/. )l.o6aaJieHHe K nJITH 3aMe.IJ.JIHTe

JIJIM O.IJ.Horo noporoaoro ,IJ,eTeKTopa YJIY'IlllaeT aoccTaHOBJieu

HbiH cneKTp, HO no-npe>KHeMy OCTaiOTCB ,IJ,OBOJibHO 60JiblllHM 

KOpH,IJ,Op Heonpe,IJ,eJieHHOCTH H HyJieBble 3Ha'leHHB B HeKOTOpbiX 

TO'IKax /puc. 3/. TaKHM o6pa30M, yaeJIH'IeHHe KOJIH'IeCTBa 

ypaBHeHHH, HJIH, 'ITO TO >Ke CaMOe, yBeJIH'IeHHe 'IHCJia ,IJ,eTeK· 

TOpOB, C nOMOll.J;blO KOTOpbiX onpe,IJ,eJIBeTCB cneKTp HeHTpOHOB, 

npHBO.IJ.HT K cyll.J;eCTBeHHOMY YJIY'IllleHHIO H noBhillleHHIO ua,IJ,e>K

HOCTH pe3yJibTaTOB BOCCTaHOBJieHHB. YKa3aHHOH MeTO,IJ,HKOH 

MO>KHO 6e3 3aMeTHOrO yxy,IJ,llleHHB BOCCTaHaBJIHBaTb CneKTpbl 

6e3 3aMe.IJ.JIHTeJieii: 6oJibllloro .IJ.HaMeTpa I puc. 4/, 'ITO cTauo

BHTCJI OC06eHHO Ba>KHbiM npH H3MepeHHJIX B HeHTpOHHbiX 

ny'IKaX ,IJ,HaMeTpOM MeHee 20 CM. 

)].JIB aHaJIH3a BJIHBHHB norpelllHOCTeH BOCCTaHaBJIHBaJIH 

cp t (E) no Q j , OTJIH'IHbie OT Bbi'IHCJieHHbiX Qi Ha BeJIH'IHHY 

f i = 0,15Q i Yi ; 3Ha'leHHJI Y i B3BTbl H3 Ta6JIHI.J; CJiy'laHHbiX 

'IHCeJI, pacnpe,IJ,eJieHHbiX no uopMaJibHOMY 3aKoHy I 131. IlpH 

3TOM MaKCHMaJibHOe OTKJIOHeHHe Q'. OT Q. .IJ.OCTHraJIO +28111-. 1 1 - "f'J 

Pe3yJihTaT BOCCTaHOBJieHHJI cp t (E) no Q ~ noJiy'leHHbiH H3 

pellleHHB /3,6, 7,8/, npe,IJ,cTaBJieH Ha puc. 5. KpoMe BbiBO.IJ.OB, 

auanorH'IHbiX .IJ.JIB cJiy'laJI ( i = 0, MO>KHO c,IJ,eJiaTb cJie.IJ.YJOll.J;He·. 

)].JIB 6onee Ha,IJ,e>KHOrO BOCCTaHOBJieHHB CneKTpa B 06JiaCTH 

3HeprHH 10-3 - 10-1M3B He06XO,IJ,HMO BBeCTH ,IJ,eTeKTOp, 

HMeiOll.J;HH OC06eHHOCTb B XO,IJ,e 'IYBCTBHTeJibHOCTH B 3TOH 06· 

JiaCTH. Ilo xapaKTepy paCCMaTpHBaeMblX B 3TOH pa6oTe 

,IJ,eTeKTOpOB TaKHMH MOryT 6b1Tb, HanpHMep, TpeKOBble HJIH 

aKTHBai.J;HOHHble ,IJ,eTeKTOpbl B 6opHbiX <lJHJibTpax /3/. )l.o6aBJie • 

HHe ,IJ,eTeKTOpa, HMeJOll.J;ero 3aBHCHMOCTb 'IYBCTBHTeJibHOCTH, 
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Puc. 2. Pe3yA&111a111 6occmaHo6AeHUJI ¢t (E) c noMOIJ4b10 n.R111U 
oemeK1110p06 6 3aMeOAU111eAJIX ouaMempaMU 2,3,5,10,12 OKJu
M06, £ i -, 0 ; x - <f.>t (E) ; ~ - ¢u (E). 
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Puc. 3. BoccmaH06AeHue ¢t (E) c noMO!J4b10 n.Rmu oemeKmopo6 
6 3aMeOAU111eAJIX ouaMempaMU 2,3,5,10 u 12 010UM06 u OOHo
zo nopozo6ozo oemeKmopa, 1 i = 0 ; x- ¢ t (E); ! - ch 11 (E). 
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Puc. 4. To JKe, 'l1TIO u Ha puc. 1, HO npu 6occmaHo6AeHuu 
UCKAKJ\leHbJ noKa3aHUJI Oe111eK1110p06 6 3aMeOAU111eA.RX OUaMe111-
paMU 8,10 U 12 010UM06. 
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Puc. 5. Pe3yA&111am eocc111aHOBAeHUJI 3aOaHHozo cneK111pa ¢t (E) 
no oeaol#a111u ypaeHeHUJIM /3, 6, 7, 8/ npu BHeceHuu e Q. cpeoHe-
Keaopa111u•mou nozpeumoc111u E = 15"; x- ¢ (E) , t 1 

- eoc-
C111aHoeAeHH&tu cneK111P ¢ (E). t 

\1 

CXO~HYID C 'IYBCTBHTenbHOCTbiD KaKoro-nH60 paCCMOTpeHHO

ro 3~eCb ~eTeKTOpa, y)l(e He ynyqruaeT BOCCTaHOBneHHbiH 

cneKTp. 

Bbi'IHCnHeMble no BOCCTaHOBneHHOMY cneKTpy TaKHe HH· 

TerpanbHble BenH'IHHbl, KaK nnOTHOCTH nOTOKOB HeHTpOHOB, 

norno~eHHbie H 3KBHBaneHTHble ~03bi oKa3biBaiDTCH ropa3~o 

MeHee 'IYBCTBHTenbHbl K norpeWHOCT JIM t i , 'I eM CaM BOC • 

CTaHaBnHaaeMLIH cneKTp. CooTaeTCTBYID~He pa3HHIIhl 3THX 

BenH'IHH Me)l(~y Bbi'IHCneHHbiMH llO 3a~aHHOMY ClleKTpy H BOC • 

CTaHOBneHHOMy no OnHCaHHOH MeTO~HKe, T. e. peWeHHeM 

/3 ,6, 7,8/, He npeBbiWaiDT 2o/o. 
B ~aHHOH pa6oTe, KaK cne)J.yeT H3 /10/, 3Ha'leHHH E i 

Bhl6paHbl TaKHM o6pa30M, 'ITO ln (E j + l /E j )== const, T .e. 

pa36HeHHe no 3HeprHH paBHOMepHO B norapH<lJMH'IeCKOM MaCll!" 

Ta6e. O,IJ.HaKo B nporpaMMe npe)J.yCMOTpeua B03MO)I(HOCTh 

Bbi6opa npOH3BOnbHOrO pa36HeHHH, BH)J, KOTOporo B Ka)I(~OM 
KOHKpeTHOM cnyqae cne)J.yeT Bbi6Hpa Tb H3 YCJIOBHH MHHHManb

HOCTH norpelUHOCTH nepexo~a OT /1/ K /2/. 
B 3aKniD'IeHHe MO)I(HO YTBep)I()J,aTb, 'ITO, BOCCTaHaBnHBaH 

MeTO)J,OM CTaTHCTH'IeCKOH perynHpH3aiiHH cneKTp HeHTpOHOB 

O)J,HOBpeMeHHO flO noKa3aHHHM )J,eTeKTOpOB TennOBbiX, npoMe

)I(YTO'IHbiX H 6biCTpbiX HeHTpOHOB, MO)I(HO nony'IHTh BnOnHe 

y.n.oaneTBopnTenbHbie pe3ynbTaTbi.IJ.nH ueneii .IJ.03HMeTpHH H ¢H-

3HKH 3a~HTbl. O'leBH.IJ.Ho, 'ITO TaKHMH .n.eTeKTopaMH MoryT 

6b1Tb He 06H3aTenbHO aKTHBaiiHOHHble )l.eTeKTOpbl. 
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MaHHe K pa6oTe H none3Hhle o6cy)I(.IJ.eHHH. 
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