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BBEI\EHHE 

AnvtTeDbHOe He~TpOHHOe 06Jly4eHHe MHOfHX KOHCTpyK~HOHH~X Ma

TepHSilOB, nepcneKTHBH~X AilR RAePHO~ 3HepreTHKH, npHBOAHT K Ha

KonneHH~ B HHX 60JlbWOf0 KOilvt4eCTBS ra3006pa3H~X npOAYKTOB 

AAepHbiX peSKU,Hilt. 0AHSKO, eCilvt Kplo1nTOH H KCeHOH B peSKU\111-1 Ae

neHHA o6pa3y~TCR TOilbKO B AAepHOM rop~4eM, TO HaKonneHvte re

IlHA H BOAOPOAS 3a C4eT peaKU.Hi:i {n, a) H (n, p) npOHCXOAIIIT npaK

Tvt4eCKH BO BCeX KOHCTPYKUHAX peaKTOpa. 06pa30BSHHe H HaKOnne

HHe renHA B peaKTOpH~X M8Tepvtanax MOmHo C4HT8Tb OAHOilt H3 rnae

HbiX nplo14111H HemenaTeJlbHOfO H3MeHeHHfl HX ¢llo13\oH(O-MeXSHH4eCKHX 

CB0i:1CTB H 3KCnnyaTSUHOHH~X xapaKTepvtCTHK /RBileHHA pSAHSU,HOH

HOfO pacnyxaHHA ll/ H BbiCOKOTeMnepaTypHoro ••oxpyn4HBSHHA1112 ·3/ I. 

KpvtT~~ecKoe 3Ha~eH~e
 KOH~eHTpa~~~ ren~R 

ycTaHoB~Tb TPYAHO, oA

HaKo ecTb yKa3aH~fl Ha TO, ~TO AaM<e KOH~eHTpa~~fl 10-9 AOCT8TQ~

Ha Anfl Ha6n10AeHII!fl 3$$eKTa BbiCOKOTeM.nepaTypHOrO OXpyn4111BaHII!A 

cnnasos /2 /. 
· 

PeaKTOpHble AaHHble o6bl~Ho npeAcTaBilAIOT s AByxrpynnosoi1 e~>opM.e, 

Y4~Tb1B81011.\e~ npo~eCCbl
 Ha TennOBbiX /OCHOBHO~ BKnaA 3AeCb A8eT 

peaK~~R (n,a) Ha 1°n, BXOAAil.leM s Ka4ecTse np\IIM.ec~ s cnnaBbl/ 

111 6biCTPbiX /noporoBble (n,a) -peaK~~~ Ha cneKTpe AeileH~R/ He~T

poHax/4-6/, npeHe6peraR, KSK npas~IIO, BKilaAOM He~TPOHOB npOM.eM<y

T04HbiX 3Heprlll~. TeM. He M.eHee O~eHKa II! X BKI18Aa npeACTaBilfleTCfl 

noneaHoill, TaK KaK, HecM.oTpA Ha Manble ce~eHI-1R ana. np111 3Hep-

rii!AX Hei1TpOHOB En AO 1 M3B /BblileT rny6oKonoA6apbepHbiX a -4ac

H1~/ B 3aBIIICIIIMOCT~ OT nina Heii!TpOHHOrO cneKTpa, CYMM"apHbli1 3¢

¢eKT M.OM<eT onpeAeiiRTbCfl ~MeHHO Heii!TpOHaM~
 npOMe>KyTO~HblX 3Hep

rlllill. 

PaHee s pa6oTe n 1 6b1IIO noKa3aHo, 4TO a· pRAe cny4aea eKnaA 

Hei1Tp0HOB npOMe>KyTO~HbiX 3Heprl-1ill B HaKOnileHII!e reiliiiA MO>KeT 6b1Tb 

Cyll\eCTBeHHbiM.. 

Co3AaH~e peaKTopoe c 6onbwo~ nnoTHOCTbiO 3HeprOBb1AeneH~R 111 

Ail~TeilbHOil! KaMnaH~ei1 ~X 8KTIIIBHbiX 30H /nilOTHOCTb nOTOKa Hei::\Tpo

HOB - 1 016 CM- 2 c- 1 ' ¢li110eHC Hei4TpOH08 - 1 o23 CM. -2 !Bl I AenaeT oco-

6eHHO aKTyailbHbiM~ \IICCileAOBaH\IIR no peaKTOpHOMY MaTepV1ailoseAeHIIIIO. 

nporpecc B 3KCnep111MeHT8IlbHOM H3Y4eHII1111 peaKl...\1-1111 (n,a,) Ha pe3o-

H8HCHbiX Hei4TpOH8X /9-l 4 / V1 ee TeopeTH4eCKOM OnHC8HHH/15/no3BO

I1ReT 6onee T04HO 01...\eHHTb 8KI1aA Heii!TpOHOB npoMe>KyT04HbiX 3.HeprHi1 

8 H8KOnileH~e renVtfl 8 KOHCTpyK~~OHHbiX
 MaTep~ailaX 38 C4eT peaK-

~1-1111 (n,a)o Pe3yilbT8Tbl 3T~X pac4eToB npHBOARTCfl B HaCTORil.le~ pa-

6oTe. I 



PACYETbl CEYEHM~ PEAKUMM (n ,a) JlnR PEAKTOPHbiX MATEPMAnOB HA PE30HAHCHbiX M nPOMEIKYTOYHbiX HE~TPOHAX 
Pac4eTbl ce4eHI-1J.1 a-na, ,qllR p.A,qa peaKTOPHbiX MaTepManos Mbf npo-

BO,QitlnJ.1 ,qo 3HeprvH1 En ... 1 M3B, HCnOilb3YR KaK Henocpe,qCTB€HHble 
pe3yJ1bTaTbl HaWJ.1X lo13Mep€Hr.1tl, TaK 1-1 H€KOT0Pbl€ 3aKOHOMepHOCTI1 ,QJlH 
a· -wHpJ.1H, OOJly'-I€HHbl€ Ha OCHOBaHYIYI 3TVIX J.13MepeHYiilt. 8 3HepreTvt-

4€CK0£1 0611aCTJ.1, r,qe xapaKT€pHC HI Kill p€30HaHCOB VI3B€CTHbl, 0 n 
paCC41.1TbrBaeTCR H3 napaMeTpOB OT,qellbHbiX YPOBHeilt '16 --', npl-1 3H€g~ rHRx Hl-1me nepeoro ypoBHR - 3KCTpanonR~He~ Tennoaoro ce4eHHR. npl-1 6onee BbiCOKHX 3Hepnu~X /HS4111HS.A C l 720 K38 ,QHA pS3111.14HbiX 
H30TOnoB/ paCC4HTaHO ycpe,QH€HH0€ no pe30HSHCSM C€4€HI-1€, KOTQ-
poe ,QllR H€i:1TpOH08 C yrJlOBb/M MOM€HTOM p 1'1 ,QJlR ypOBH€t1 CO Cni.1-
HOM J MO}f{HQ aanvtCaTb KSK/l?/: 

<a Jf ·-, 
a 

'Jlj J ·. 2: <ln ><f'a / 
--~DJ ><rJ > 

r11e , I'Jij .rJ <rJij ><r J> F 'c n a , n a a) ::: < ----> 1 ---:::-r-------rJ <r· > 

r - F (a), 

- cf)nyKTya4J.10HHbJ~ $SKTOP; CYMMa no j €CTb CYMMS no Cnl-1HOBbJM 

/1/ 

KSHSilSM ,QJl.A ,QSHHbiX J J.1 p; k - BOJlHOBOe Ylo1CJ10 Hei1TpOHS; g J -
cTan1CTJ.14€CK~t~t1 cn!.1HOBbrt1 ¢aKTop; < DJ > - cpe,QHee paccTo.AHHe M€}1{,QY ypOBH.AMVI CO cni-!HOM J; <f'>=<f'n > +<f' • > + <f' > j < [' '> , n y n 
<l'n' > , <f'y > , <f'a,> VI <f'>- cpe,QHI-1€ H€i1TPOHHS.A, Heynpy-
ra.A Hei1TPOHHa.A, pa,QJ.1a4J.10HHS.A, Silbcf>a- J.1 nonHa.A WJ.1PV!Hbl COOTBeT-
CTBeHHO. 

Cpe.QHHe Het1TPOHHbJe WI-1PJ.1Hbl onpeAe!lR!lVICb 4epe3 He~TPOHHbJe CM
nosbre ¢YHK41-1J.1 S E : 

J 112 E <r , , <D > SfE v, · D n E JI /2/ 
r,Qe En - 3H€PrJ.tA Hei1TpOHa; v r Het1Tp0H08 C yr!lOBbiM MOM€HTOM 9 j 

- ¢aKTOp npOHJ.14S€MOCTJ.1 ,Qn.A ( %
1 - 4J.1C!lo cnoco6oe pea.nJ.1-3a4J.1J.1 ,QaHHOrO COCTO.AHJ.1.A 

2 

(;f ~ ;-~t~Hf B:I~~;~T+Ct TOIJbt<O O,QHO 1.13 YCIJOBI-1tJ l
z, ecn~ IJ-If.s; £ ±ta:o~-r. 

IJ-II.:s: e -112:>: J + r. 
Q - B OCTaiJbHbiX CJ1yl.4aRX. 

Pac4eTbl c.QenaHbr npvt cne,Qy10UU4X ynpotqal0tq1.1X .QOnyuteHHRX: a/ He~TpOHHbre CV'!JlOBble ¢YHKltJ.1VI He 3aBI.1C.AT OT j; 5/ ry 
e/ D~ 

He aaBI.1CI-1T OT J, e 1-1 En ; 
He 3aBI.1CHT OT 1.4eTH0CTI.1 ,Qil.A ,QaHHOro J; 



r/ I'r rn + ry • T.e. npeHe6peraeM y4eTOM Heynpyroro KaHana; 

AI F (a)~1. 3 
, . 

Bem14~Hbl r a.<En) paCC4~TaHbl no KnacTepHoH MOAeil\.1 'lf>', pe-

3YilbTaTbl KOTopoH xopowo cor.nacyiOTCR c ae.nt.14V1HaMV1 cpeAHYIX a -

UH1P\.1H \.1 ycpeAHeHHbiX Ce4eHV114 B pe30HaHCHOila 06naCT\.1 :9-14.', 

B Ka4ecTee napaMeTpoe so , S 1 ,<Du.., Yl<'rr > Ylcno.nb30eant.1cb 

V1Mei011.1VIeCR a m1TepaType 3Kcnep\.1MeHTanbHble /t.1m1 pac4eTHble/ 3Ha-

4eHV1R '1 7 • 18,191. flpVI pac4eTe ce4eHHH y4vtTbteam1cb eK.naAbl s-:- , 

p-- ~ d -.BOilH B npeAnO.nO>t.<eHH\11 paeeHCTBa CIIIJ10Bb1X ¢YHK~V!H ,qllR 

S- VI d -HeHTpOHOB. 

PaCC4~T3HHble no ¢OpMy.ne /l/ ana. ,ll.llR OCHOBHbiX COCTaemm-

~\.1X Hepmase!O~HX cTaneW np\.1BeAeHbl Ha pV!c.l. Donee AeTanbHoe 

paCCMOTpeHV!e ana· (En) C HC00Jlb30B-3HI'feM AaHHbiX \.13 pa-

6oT '11.1G,20,21/ npoeeAeHo Ail~ Hat-t6onee ea>KHblX, Ha Haw esrnRA, 

lr130Tonoe 95 Mo /pt.1c.2/ \It 
9 Ni, o6pa3YIOI.:.IerocR a saMeTHbiX 

KOillr14eCTBaX B peaKU,lrl\.1 58 Ni(n, y) \.1 t.1rpa10w,ero c~eCTBeHHYlO pOJlb 

B HaKOn!leHV1lr1 renlr1R npH BbiCOK\ItX ¢nlOeHCaX HeHTpOHOe 122 - 24 / /pvtc.3/. 

Ecn1r1 e cny4ae 59 Ni ce4eHV'Ie np\.1 H143KHX 3Hepn1RX onpeAenReTCR 

B OCHOBHOM pe30HaHCOM 203 38, TO ,lVlfl 95 Mo C3Mb1H HH3KHH peao

HaHc 44,7 38 (J =3) lr1MeeT, Bt.1AHMO, 1r13-3a nopTep-TOMaCOBCKOH' 

¢IlYKTyaU,Hlr1, 04eHb Manyto a·-WV'IPHHY l'a = 0,025 MK38 ' 11 '/•1~ ;~.1= 2 

= 25 MK38; <l~ > J= 3 
""0,20 MK38/. 8 pesynbTaTe· ~.noro npM Kn< 

< 1 K38 Ha6ntOAaeTcR 3H3\.U1TenbHbiH cnaA u· Tennoeoe }l(e ce4e-

T /211 
na 

HYie ana = 32 MK6 . OnpeAe!lReTCR, BepORTHO, OTpH~aTeilbHbiM 

ypOBHeM. 

CpeAlr1 peAK03eMeilbHblX 3I1eMeHTOB, lr1CnO!lb3yeMbtX e Ct.1CTeMax 

KOHTpOilR lr1 perynl-1pOBaHHR peaKTOpOB npeACTaBJlReTCR HHTepeCHbtM 

paCCMOTPeHlr1e C8Mapt.1R, AJlR OK\.1CYI KOTOporo Ha6JllOAaeTCR OTHOC\.1-

TeilbHO 60J1bWOe lr13MeHeH\.1e MexaHio14eCK\.1X CBO~CTB np1r1 HeHTpOHHOM 

o6ny4eHHlr1'1
2 5/, a AilR lr13orona 147 Sm lr1MelOTCR Ha~tt6onee no.nHbte 

3KCneplr1MeHTaJ1bHbte CBeAeHHR 0 ana 8 pe30H3HCHOH o6naCTH 
110

' 
13 • 14/ 

Ha Plr1C.4 pac4eTHbte aem14YIHbl an,11 . AilR 147 Sm cpaeHeHbl c lr1Meto

li.\HMHCR 3Kcneplr1MeHTaJ1bHbtMlr1 AaHHbtMH. Mo>KHO OTMen1.Tb lr1X xopowee 

cornac1o1e, TeM 6onee, 4TO AOnOJlHlr1TenbHaR noArOHKa naPaMeTpoe 

a pac4eTax He npoBOAHilaCb, 

C ~eilbiO npoeepKH BilYIRHYIR Heynpyr1r1x npou,eccoe Ha aenlr14lr1HY 

ana. 6bti1t.1 npoeeAeHbt 6onee AeTanbHbte pac4eTbt AilR lr130Tonoe 47 Ti 

1r1 57 Fe, Cyll.\eCTBeHHO OTJl\.14aiOU\t.1XCR no CTpyKType ypoeHeH /pYic.5/. 

CpeAHlr1e Heynpyr~tte Wlr1Plr1Hbt <rn, > onpeAe!lRilii\Cb aHanorH4HO <rn >: 

<1 ' 
n 

/3/ 

rAe Eq= En- Ep - 3He'prlr1R HeHTpOH'a e HeynpyroM KaHane, xapaK

TePH3yeMOM op6t.1Ta!lbHbiM MOMeHTOM £' H .B036Y>KAeHlr1eM ypOBHR C 

3Heprlr1.ei:1 E~. 
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• c ta• ., 

100 

' m-2 

En 
PHC, J. ( n , a.) -ceqeHHe AJI.R: ae-KOTOpbiX COCTaBJIHIO~X HepJKaBeiOUUfX cTaneH. KPHB&Ie: I - 6 1 Ni, 2 _58 Ni, 3 _57 Fe, 4 53 Cr. 
En B 3B, fFna.'. B MK6. 

"' 

PHc.3. CetieHHe 
59Ni (n. a ) 56 Fe, 
(rna. B 6. 

PHc.5.CeqeHHe peaK~HH ~,a) Ha4"f Ti /KpHBaH 1/ H 5 Fe /KPHBaH 2/. ilYHKTHpHaH nHHHH ytieT Heyrrpyroro KaHana 
(r~r0 +f' 0 •+f'y). E 0 fJ ruz, B MK6, 

B 3B, 

4 

"'' 

'· 
PHc.2. CeqeHHe peaK~HH ~n.a) 92 Zr, liYHKTHpH&le nH
HHH COOTBeTCTBYfOT ycpe,o;HeHHbiM rro pe3oHaHcaM seJII-fllHHaM <u-na,> B HHTepsanax I 00 < En < 500 H 500<E 0 <2000 3B. ,Ells 3B, 
O"lla, B MK6, 

" ' 

'~ 
~ " 

~ ' '""-" 

N ' _/ 
" " " " '· PHc.4. CeqeHHe peaKqHH 

147"8 ( '144 Nd E "B m n.a'l , n -o~ ' a·na:.B MK6, 

,p 

10.,~1"\ 
10 

!'\~ ~ 

"" 
,_____._ 

jj ,. 
\,, __ : 

_/ 

' 10 10 10 " 
.,, 
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OUEHKA HAKOnllEHMH IEJlHH B PEAKTOPHbiX MATEPHAilAX 

3A C4ET PEAKUHH (n '") HA nPOMEl{YT04HbiX HE~TPOHAX 

HeV!TpOHHble cne-KTPbl CL-1JlbHO pa3111,..1'4SIOTCFI s paaHbiX nmax peaK

Topes V1 B pa3Jli-1LIHbiX KOHCTPYKI,\lo1AX OAHOrO peat<Topa. no3TOMY pac

CMOTpeHO HeCKOllbKO TV1nVJYHbiX cneKTpOB Hei1Tp0HOB '4 •2 6 ': 

I. CneKTp Aene~V1A 235 U TennoBbiMI-1 Hei1TPOHSMV1 I<E>~ M3B/. 

II. CneKTp peaKTopa DFR, SKT\o'IBHSfl 30Ha. 

III. CneKTp peaKTopa DF~.oTpa~aTenb. 

IV. CneKTp peaKTopa Ha OKV1CHOM TOnJ11-1Be PFR,aKTV1BHSfl 30Ha. 

V. CneKTp 1/E, 

Bee cneKTPbl paccMaTp1o1sam1cb a MHororpynnosoM npeACTasneHHI-1, 

V1CnOJlb30BSHHOM B pa6oTe -'
4 1

• Y1HTepeCYIOUWie HSC 4SCH1 HOpMHpOBSH

HbiX I-1HTerpSJ1bHb1X CneKTpOB np¥18€A€Hb1 B Ta6n. 1. 

Ta6JIHI.I,a 

HeHTpoHHble cneKTpbi 

£ n;ItaB I IT 1ll IY y 

I350 0,575 O,I?O O,IOO 0,084 0,!49 

(IOOO) 0,690 0,250 O,I58 O,II3 0,!65 

820 0,759 0,284 O,I86 O,I28 O,I78 

500 0,864 0,469 0,338 0,240 0,205 

300 0,928 0,630 0,475 0,34I 0,236 

IIO 0,976 0,866 0,707 0,574 0,292 

40,9 0,998 0,964 0,837 0,759 0,344 

9,0 0,9996 0,996 0,909 0,914 0,438 

3,36 I, 0,999 0,"932 0,950 0,493 

I,23 I, 0,9998 0,963 0,976 0,542 

0,275 I, 0,9999 0,986 0,998 0,630 

37 aB I, I, 0,992 I, 0,760 

5 aB I, I, 0,997 I, 0,870 

0,4 3B I, I, I, I, I, 

LliiiCilO 8TOMOB renlti.A, HaKOni-1BWerOC.A B eA\1\HH~.e o6DeMa 311eMeHT8 

s pe3yilbTaTe peaK~~~~~~~ (n, a.) Ha paccMaTplllaaeMOM Y130Tone, noAC41'1-

TbiBanocb KaK cyMMa no rpynnaM 

NH ~ U· :£ <a > <<!>(E.) >, /4/ 
e i na·(Ei) 1 

rAe n - nnoTHOCTb .RAeP pacoo\aTplt1saeMoro 1430Tona, ~ (Ei ) 

He~TPOHHbiV! $1110eHC B i -VI rpynne, 

5 



Ta6nm.~;a 2 
Komill€CTBO renHn B MarepHanax (appm) 

8.::m.1eu-: J13o-
Torru 

I IT lli IY 

llim ne.lhpmmoro cneKrpa 

'nrTaH 47 r,s.ro-3 !,5. ro-3 r,z.ro-3 o,8z.ro-3 XpoM 53 4,2.ro-5 3,3.ro-5 2,6.ro-5 r,s.ro-5 
.l!re.ne3o 57 o,8s.ro-3 o,?s.ro-3 o,63.ro-3 0,4I.I0-3 !lm<cJI> 58,59,61 0,76.IO-I 0,7I.Io-I !,4!5.!0-I I,65 Mem 63 3,2.!0-7 2,3.ro-7 r,s.ro-7 o,96.ro-7 

UHHK 64,67 2, 75 3,84 4,8 3,8 repr.:raHHti: 70,73 I,44.I0-3 I,6I.Io-3 r,39.ro-3 r,oz.ro-3 CeJieH 74,77 o,32.ro-r o.4o.ro-r o,s3.ro-I 0,42.10-I UnpRoror.ti 91,92 0,24.10-I 0,3B.Io-I o,8r.ro-r 0,67 .ro-1 
H;ro6:u:t 93 o,2r.ro-I o,zz.ro-I O,I9.Io-I O,l4.IO-I MoJIH6,llCH 94,95,96 0,85 I,60 2,3I 2,4I Ca.t-/lapHti I47 O,I4 0,27 0,7! 0,58 

y 

-3 r,o5.ro 
r,o.ro-5 

o,5z.ro-3 
3 5,73.IO 

6,6.10-6 
6,7 

I,9,I0-3 

o,r8 

0,46 
-I o,rs.ro 

1,80 

0,44 

,llaHHble o HaKonneHI-11-! ren1-1R s Ha~-t6onee HHTepeCHbiX 3neMeHTax 
npH YCJ'/OBHOM $1110€HCe q> "= 10 23 H•CM- 2 npJ.1-B€A€Hbl 6 Ta6n.2 /B €AH-
HI'H"aX appm - aT. 4aCTei1 Ha MJ.1lll'IJ.10H/. BMXOA ren~t~R s peayllbTaTe ,q:ayxcTyneH4aToro npo~ecca 58Ni(n,_ y) 59Ni (n.a ) 56 Fe MO}f{HO onHcaTb ¢opMynoH 0 Ni 

2 N =-- l <a· (E.)>< a (E. )><<l>(E .)> 
He 2 i y 1 a. 1 1 /51 

r,Qe DNi - nnOTHOCTb .A,qep H30TOna 58 Ni. aa,Qa4e YA06Ho nonbaoaaTbC.A a~pameHHeM 

NHe (appm)=3,4·10
3 

l <ay· (E; )><a (E .)><1> (E. )f. /6/ 
l a. 1 1 

r,qe cry- ceYeHHe peaK~HI-1 58 Ni(n,y) l0-24 cM 2; era. - ce4e-HJ.1e peaKLtHJ.1 59 
Ni(n,a.). 1o-24 cM2: 4>- Hei1TpOHHbl'1 ¢l1110eHc 

B €,QJ.1HJ.1LtaX 1 r/3. H •CM-2. 
PeaynbTaTbl Ta6n.2 noKaa~aaiOT, 4TO Hccne,qosaHHe ,qayxcTyneH-

4aTol1 peaK4J.1J.1 5SNi(n,y)59Ni(n,a.) npe,qcTaBnReTc.A secbMa 
Ba>KHbiM. 

6 



Ta6nHIJ,a 3 

KonaqeCTBo rem-iR B CTanRX (appm) 

Tim :&m ~c:ltlTJ?OHHOI'O cne:rtToo 
CTan>! 

I n Dl IY y 

304 s,6.ro-3 I,06.I0-2 I,37 O,I64 550 

3I6 3,27. ro-2 '-2 
5,22.IO I,?? 0,262 688 

I7-4PH 3, 7 .ro-3 3,43.I0-3 0,567 0,066 229 

OX16HI5l.t!E 3,76.I0-2 5,93.ro-2 2,22 0,323 870 

XI8H9 I,72.ro-2 2,34.I0-2 I,69 0,217 67? 

11lnmneJI:I, 5,86. w-2 5,47.10-2 I0,9 I,2? 4420 

10. 7 '--;;;;--'----'-=--'----' 
10 20 to22 to24 

•o·~ '--=::---'-----'--::c--'---_c.) 
tO 20 tO 22 102"' 

O) 5I 

PHc,6,3aBHCHMOCTb KOHUeHTpa~HH renHH B CTanRX OT 

$rrffieHca HeHTpOHOB. a/ AflR aeHTpoHHoro cneKTpa IV: 

1 - OX16Hl5U3B, 2 - 304, 3 - 17-4PH; 6/ IJ)l>i CTaJlH 

OXI6HI5M3B, He:H.TpOHHble cneKTpbl I +V" ~- H·c-1 , 

NH e B ep,HHHuax appro . 

HaMI-1 pacc4!-1TaHo HaKon.neHHe re.nHR a cTanRx pa3m14Hb1X MapoK, 

HMe~~HX npHMeHeH!-1e B peaKTOpOCTpOeH~~~?f.HTOfOB~e AaHH~e
 npH

BeAeHbl a Ta6n.3. Pe3YilbTaTbl noKa3btBaiOT, 4TO cneKTp_ Hei1TpOHOB 

OKa3b1BaeT CyU\eCTBeHHOe Bm1RH\Ae Ha H8KOnileHHe feJ11AfL 

7 



Ha PHC.6 npY1Be,qeHa .3aBY1C\.1t..,OCib KOHtteHTPa4VIY1 reJTY1fl B craflRX THna-DX1nHI5MJ6, J04 H J7-4PH OT $n~eHca He~TpOHOB AnR pa3J1Y14Hb1X cneKTpOB HelllrpOHOB, nyHKT"ipOM OTMe1..!eHO 11KPY1TY11..4eCKoe 11 3Ha4eHJ.1e KOHtteHrpaqJ.H1 reiTY1R 1113 pa6orbl /28 1. TaKVIM o6paaoM, npose,qeHHbnlr aHaJlH3 noKaaan, l-ITo a aaBVICV!MoCTVI OT 3HepreTJ.1t.jeCKOrO cneKTpa naAa~~Y1X He~TpOHOB OTHOCio1TeJlbH~~ BKJlaA HeMrpOHOB npoMe*YT04H~X 3~eprHH 8 HaKonneHHe reJTHR Momer 5bJTb cy~qecrseHHbiM. Y4er aroro BKna,qa *enareneH npH pac-4erax MOiqHbiX 3HepreTY14eCKVIX peaKropos. 8 caRaH c 3H1M ,qanb-He~wee H3Y4eH-He pea-Ktt-1-1"1 ( n, a.) Ha peaoHaHCHbJX 1-1 npoMe}l{yTo4-HbJX HetiTpOHaX npeACTaBnReTCR aKTyaJ1bHOi1 aa,qa4e~. 
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