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BBEt1EHli1E 

COAeplKaHl-le xon oAHblx HetiiTpoHoB C ::meprl1ei1 ,~eHbwe 4eM 0, 005 3B , 
KOTopble WI1PO I<O npl111eHfHOTCR AIlA 1-1 3Y4eHI-1A CTPYKTYPbI 11 A~lHaMI1l(~1 

KOHAeHCl1pOaaHllOrO BCII\CCTBa, B 06b14HblX BOARHblX 3 aMeAm1TeIlAX 
04eHb MaIlO. AnA nOebiWeHI~R I1X I1HTeHCI1BHOCTI1 CIleAYeT I1CnOIlb30BaT b 
APy r He aOAOpoACOACpm~lI\l1e Be~eCTBa , OXnamAeHHble AO HI13KI1X TeMne 
paT YP . Hal160Il bWee paCnpOCTpaHeHl1e nOnY4 11 Ill-1 ml-1AKOBOAOpOAHble 11 
lICI1 Af<OAetiiTepI1CBblC 3<JMeAJ1I1Ten l1 1-!) ,' . nep ebll1 Io1C T04HI1K XOIlOAHblX Hei1
TPOHOB Ili1XHI B AACPHOM peaKTOp e a apafiOTaIl B 1956 r. B XapY311Ile. 
nocne 3Toro I1X Gb/no C03Aa HO 60nee ABY X AeCRTKOB . B nocneAHce 
epeMA c npOCKTl1pOBaHbI fion ee 3$$eKTI1BHble I-1 CT04HI1KI1 X01l0AHbl X 
He~ T pOHOB Ha Tee pAoM MeTaHe 6' . Ho nOKa I-1X pacnpaCTpaHe l-ll1e or pa
HI1 4101eae TCA I1CT0 4 HI1KaMIo1 He~TpOHoe HI-1 3 KO~ I-1 HTeH CI-1 BHOC TI1 113-3a 
n n o xo!ii paAl-1 a l~ 110HHO~ CTO~KOCTI-1 MeT aHa . 

3$$eKTI-1BHOCT b HXH B 3 Ha4 11T en bHO~ CTeneHI-1 3 a BI1 CI1T OT pa3 MC
POB, 4l0PMbl, a Ta Kme OT era oKpy»< e HI1A. 

B p a 6 0 Te npl1BeAe HbI pe3y Il bTaTbi HeI1 TpOHHo - 41 1131-1 4 e CKn~ onTI1MM3 ~ 

~1111 li1XH . Kp a TKo On l1C a Ha nporp aMMa .'lIlA paC4eTa li1X H. tlaH paC4CT 
Tenno BblAeneHI1A B BOAe 11 B >l!I1AKOM BOAopOAe . 

OC I~O BY npOr p a MMbI paC4e Ta 3 aMeAJ1I1 Te Il ei1 COCTaBnAIOT MOAy n l1 n a 
Ke Ta Me U, KOTOPbl ~ pa3 0afioT a H e li1 A3 Io1 M. li1 . B. KY P4a To a a AIli pa C4eTa 
peaKTopOB no MeTo AY MOHTe-KapIlo ' 7 / . B nporpaMMY eae Ae H Aonon l~ l1

/ 8 /Ten bHbI~ reOMeTp114e CKI1 ~ MOAynb , p aCWl1pR~I-1~ B0 3MO)l(HOCTb naKe
Ta MeU . 3aHOBO Hani'lCa H MOAy nb per l1 CTpaql1l1, KYAa BKll104eH paC 4e T 
Te nn OBblAeneHI-1A B 3aMeAnl-1Tene 3a C4e T yn pyroro pacceA H ~1R He~ T po

HOB , p a C4e T e e KTopHblX nOTO KOS 1-1 TOKOS YTe4KI-1 C n o aepX HOCTI-1 3a 
MeAIl I1TenA, BpeMA ~113HI1 He~TpaHOB B 3aMeAIll1Tene 1-1 Te MnepaTypa 
He~TpOHHoro r a 3a. 

B nporpaMMe Y411TblBae TCA peanbH~~ XOA Ce4eHI1~ B 0 6na CT I-1 non
HOCTblO pa3peweHH~X pe 30Ha Hc oe 11 T epManI13a ~ i'l11 HeA TpoHOB. B 3nl-1
TennOBO~ 06n a CTI1 I1c no Ilb 3yeTc R 6 116 n l10Te Ka 6HA6 -78 lAnA Onl1CaHI1A 
rnaAKl-1x Ce4eHI1~ 1-1 Ce 4e H I-1~ Hepa3 peweHH~x pe3 0Ha HcoB B nOArpyn no 
BOM npI16nH~eHl1i'1 / . 

Ce4e HI-1A paCCeAHI1 A B TennOBOH 06n aCTI-1 AnA 3aMeAnl1TeIle~ /BOAal 
a nporpaMMe B~ 4 I-1CnRIOTCA a HeKorepeHTHOM raYCCOBCKOM npl-16IlI-1~eHI1I1 

no nporpaMMe TEPHAI{ '9<Ce4eH I1 A AnA lKi'lAKOrO BOAopOAa B~4I1CnAJ1I1Cb 
TAen bHO no aHanl1TI14e CKI1M $opMynaM Kon n enR-RHra . 

B 411cneHHWX paC4eTax nepeHoca HeAT poHOB B TennOBO~ 06naCTI1 
Ce4eHI-1A B3aI1MOAe~CTBI1R AOIl)l(HW 6blTb npeACTasneH~ B YAo6HOM AnA 
BW4I-1CneHI1~ BI-1Ae. B HaWI1X paC4eTax TenIlOSdR 06naCTb OrpaHI14e Ha 
csepxy 31'i <: prl1ert t: rr = 0,215 ':>B, 11 3Ta O_6na.fTb pa3AeIleHa Ha ljO 
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rpynn C paSHOMepH~M pa36~eH~eM no CKOPOCTRM TaKHM 06pa30M, 
" xonOAHble', Hei:iTpoHbI npeACTaBneH~ 7 r pynnaM~ lEx all =0,066 3B/, 

nonHble Ce4eHI-IR ~, ce4eH~R paCCeRHI-IR S~4I-1CJlRIOTCR C nOMOU\blO 
KOMnJleKCa nporpaMM TEPMAK 19/. PaC4eT npoBoA~TCR MeTOAoM npRMo
ro MOAeJll-lpOeaHI-IR C Henpep~eHblM H3MeHeHl-leM 3 Hep r~ 1-I HeHTpOHa 
np~ pacceRH~H. Bce nOJlHble Ce4eHI-IA 3aAalOT c A Ta6Jl~4aMH, KOTOpble 
Hcnonb3YIOTcR AJlR ~HTepnOJlA4~~ B np04ecce C4eTa. 110AeJll-lpOeaH~e 

pacceAH~A nposoAHTCR c nOMo~blO MeTOAa pasHoaepoATHbiX Ta5Jl~4 

InoAPo6Hoe Onl-lCaHHe aJl rOpHTMoe, ~CnOJlb3yeMbix B nporpaMMe,cM. 
B pa6oTe 

/1O /.c.38.46/. 

CE4EH~R PACCERH~R HA m~AKOM BOAOPOAE 

B npeAJlaraeMOH pafioTe AJlR onpeAeJleH I-IA A~<!I<IlepeHLll-l aJlbHblX ce 
4eHI-IH paCCeRHI-IA MeAJleHHblX HeHTpOHoB Ha mHAKoM BOAo poAe HCnOJl b
30BanaCb MOAeJlb KonnenA lot RHra / 11 . 12 <Pac4eT c e4eHHi1 pa cce AHHR 
He~TpoHoe MOJleKynoH 112 BblnOJlHeH npaKTH4eC KH T04HO. Ynp~eHHA 
3aKJl104aJlH Cb S npeAnOJlo*eH~H rapMoHH4ecKor o xapaKTepa C~Jl C BR3~ 

H- H lot He 3aSIotCHMOCTI-I Spa~eH I-I~ H Kone6aHH~. AnA *HAKoro BOAopOAa 
npeAnonaraJlOCb Ta KlHe, 4TO MOJle Kyna ASllR e TCR nOJlHOCTblO CBo60A
HOH,H Me*MOJleKYJlApHble CHJlbl He npHHHMalOTCA s o SHHMaHHe. nonblTKa 
Y4eCTb MemMOJleKYJlApHble CI-IJl bI paCCMaTpl-IBaJlaCb B 60Jlee n0 3AHeH 
pafiOTe YTCypO 1 13/. 

06~ee Bblpa*eHl-le S pa60 Te / 1 1. AJlR ABa*A~ AI-I¢¢epeH 4HaJlb HOrO 
ce4eHHA paCCe AHI-I A AJlA napa- ~ OPTOBOAopOAa B CJlY4ae HI-I3 KHX 
TeMnepaTyp 120 KI I-IMeeT CJleAY~H~ BHA: 

d2 (J napa -E- M 112 1 /( 2 n 

- ---- -- = J - - (--2 - ) l: -- ( - --- ) x 


d(l dE Eo TTl( T n nl 4M · w 


x [ a2 l: + a~ l: 1 ( 2J' + 1) xc 
=0 .2. 4. .. J ' ", 1.3 .5 ... 

/( 2 2 /(2 T 2 
x exp t- (l + E J ' + n . W + 4M) / ( -T'-)I I A n. J ' I 

d 2 a OP TO 1 -T M 1/ 2 1 /(2 n 

------ = -- J -- (----

2 
-) 1 - ( - - - - ) x 


dndE 3 Eo 77· K · T n n! 4Mw 


x [ a; , 1 + ( 3a~ + 2a ~ ) , 1 1x 
.J =0.2.4.. . J '" 1.3.5 ... 

1(2 2 /( 2 . 'T' 2, 2 
x expl-( f- E - E +n·w+--- ) / (--) If(J'+l)·IA I +J ·IA I 

J' 1 4M M n.J'+1 n .J'- l 

2 

d2(l "apa d 20 OPTO 
rAe H MH KPOC Kon H4e c KHe AH$$e peHlIHaJlb IIble 

d n · dE d{l.dE 

ce4eHHR pacceAHHA AJlA MoneKYJlbl napa- H OPTOBoAopoAa , Eo 
Ha4anbHaR 3HeprHA HeHTpoHa, E - KOHe4HaA 3HeprHA He~TpoHa, 

( '" E - Eo - nepeAa4a 3Hepn,111, M - Macca npoToHa, a 
0,75 . 10 -HCM - paBHoseCHoe pa CCTOAHHe MelHAY npOToHaMH 

B MOJleKyne. ku ~ k - Ha4aJlbHOe 1-1 KOHe'moe 3Ha4eHI-IA 11MnYJlbCa 

HCi1TPOHOB, K:!.· 2~ (Eo + E - 2J1 JE E)- nepeAaHHblH ~MnYJlbCt iii o o
Macc a HeHTpolla ,tl Il O - KOCl-1HYC y r Jla pacceAHHA, a ,:lj - AnJ.lHbl Korec 
peHTHoro ~ HeKorepeHTHoro paCCeAHI-IA Ha npOTOHe /e Haw~x paC4e

2 2Tax a = 0 16 · 10 24cM2 a = 6 24 · 10- 24 cM 2/ kT - TeMnepaTypac' , i' , 
Hei1TpoHoB B 3neKTpOH-BOJlbTaX, W - paCCTOAHHe Me~AY YPOSHAMI-I 
KonefiaHHA IO,5~ 38/ , 

I K:!. I) 2 " . :t(1 • IL 
r d II • II n . Pp (IL) • exp - r . + J ---- 1
A n.I' 

-I 8M (v 2 


TEnnOBYAEnEH~E B 3AMEAn~TEn E 

TennOBbiAeneHJ.\e B 3aMe AJlI-I Te n e 3a C4eT y npyroro paC CeA HI-IA 
Hei1T po Hoe Ha BOAopOAe onpeAen RnO Cb 1-13 B blpa~e HHR 

26 - - • 3 ) 
Q=COC\ .I .\1':, .L /, .<t>,. d:l~/cM 

) : 1 . e J . E E E 
. j- j +1 I 

r Ae C o= 1 ,6.10- 13 A*/M3 B, /\E j '" --"9----- /In ( - IE--)- c pe AHRA 
~ , r 1 

nOTe pA 3HeprHH Hei1Tpo Ha 3a OA HO y npy r oe CTonKHOeeHl-1e C AAPOM 
BOAopOAa, E I - r pa Hl-I lIbl 3Hep r e TJ.l 4e CKI-IX r py nn, E: ef l : MaKpOCKOnl-l
4eCKoe Ce 4CHl-le ynpyroro pa cceAHHR Ha BOAopOAe , <1> , - nOTO K 
Hei1TpoHoB B 3aMeAn l-lTene Ha OAI-IH He ~T pOH I-I CT04HI-IKa IB n porpaMMe 
l-1 CnOn b30BaHa o~eHKa nOT OKa Hei1T po Ho B no npo6ery/,C 1=10 17 H/ c .MBT 
l-1HTeHCHBHOCTb reHepa41-1H HeH TpOHOB, cooT Be T CTBYI~aA MO~HOCT I-I 1M BT. 

PacnpeAcnCHHe TennOBblAeJleH1-1A no T On~J.lHe B BOAe 1-1 S ~1-1AKOM BO
AOpoAe 3a C4eT ynpyro r o 3aMeAneH1-1R nOKa38HO Ha pl-lc.l, CpeAHee 
TennOBblAeneHl-1e S ~l-1AKOM BOAopOAe paBHO 0 ,01 0 BT ICM 3 MB T. 

yrnOBAR 3ABHC~HOCTb nOTOKA l i E~TPOHOB 


HA n OBEPXHOCT~ 3AMEAn~TEnR 


CT a41-10HapHblH BeKTopH~i1 nOTOK Ha nOBepXHOCTH 3aMeAJlHTenA 
B 06b14HOM MHororpynnoBoM npI-l6JlI-I.e H1-11-1 MO~HO 3anl-lCaTb: <t>(a.i.u). 
rAe a - Ton~~1Ha 33MeAn1-l TenA, i - HOMep 3HepreT~4ecKoi1 rpyn nbl. 
II - KOCJ.1HYC yrJla MelKAY HopManblO K nosepxHocT~ H HanpaBI1eHl-leM 
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PHC. I . PacnpeAeneHHe TeJlIiOBblAeneHHR 
a BOAe / 2/ H *HAKOM BOAop OAe /1/, 

Q 

X - 'rOI lI1\lfHa 9 a Mep..m!TeJlR B eN,20,3 S - HCTOl{ liHK lIei.iTp oHOB . 

Q - TenJ10 BblAen eHl'1e (BT / CM3 f1 BT) 


non eT a He~TpOHa. npeAnonaraeTCR, 
4TO Hel1T pOH bl , BblJl e T alO~V1e C nOBep x0,2 s HOCTV1 , V1MeIOT oceBYIO CV1 MMe Tpl'1lO OTHO
CI'1TeJlb HO HopManV1 K nOBe pXHOCTV1, 
4TO cnpaBe AJlV1BO TonbKO AJlR nnOCKI'1X 
3aMeAJlV1 Tenel1 . npV1 TaKOM npeAnOJlOme 
HI'1I'1 CTa~1'10HapH~11 BeKTopH~~ nOTOK 
MomHO pa 3nOml'1 Tb B PRA no nOnl'1HOMaM 
f1emaHAp a '14 : : 

0,1 

L 
(ll ( a.i.u)=_L 1 (2e+l).do(a.i).P ( I.I) . po 2 4 6 a 10 x 	 477 p=o 

nepBble Tpl'1 nOJl I1HOMa V1MeIOT BI'1A: Po = 1, PI = u , = (3 /1 2 - 1 )/2 .P2 


113 y paBHeH I'1R 

I 

dol =277 (d u ' do (a.LIl) · Pf ( u ) . 
o 

Mbl onpeAenl'1~1 I do o • do I ch 2 • 

rj; (a.i) =217 	 (dtl·do (3. .i.u) = ch (a .n. 
o 0 

Ta KV1M 06pa 30M, nePBbI~ 4ne H pa3nOme HI1 R eCTb CKaJlRp HbI~ nOT OK 
He~TpOHOB , y Te KalOll\V1 X C nOBepX HOCT V1 3aMeAnl'1TenR "a". AnR o~eHKV1 

CKanRp Ho r O n OTO Ka Ha nOBepXHOCTI1 no MeT OAY MOHTe-Kapno M~ ~cnonb-
3yeM 06ll\e n pl'1H R T bI~ MeTOA 17 I / C.69 /: 

N 
4l(a. j)= ..t 2 W ( a.i)/j.L • 

N n = 1 n n 

rAe N - nOJlHOe 411 cno I1C TOPI1~ , n - I1HAeKc I1 CTOPI1I1, Wn - Bec 
Hei:iT poHa, KOTOPbl11 nepe ceKaeT nOBepxHOCTb Ha" , un - KOCI1 HYC y r n a 
MemAY HOpMaJlblO K nOBepXHOCTI'1 V1 HanpaBneHV1eM no neTa HeMT PO Ha. 

I 
<1> 1( a. j) = 217 (I" Ou , rh ( a.i.u ) • 

o 
BTOPO~ 4neH pa3no~eHV1R - 3TO c peAHce 4V1 CJlO HeHT pOHoB, Bblne

Ta~V1x C nOBepxHOC TV1 3aMeAJlV1TenR, V1J1V1 TOK HeHTpOHOB. AnR 0 4eHKI1 
TOKa Hei1TpoHoB no Me ToAY HOHTe-KapJlo I~C nOJlb3yeM Bblpal!<eHl1e; 

N 

cP (a.i)=.!.. 1 W (a. i) . 


1 N n= 1 n 


11, HaKOHe4, 	 TpeT1111 4JleH pa3nOl!<e HI1R I1MeeT BI1A 

rh 2 (a • j) = 217 	 I (~U 2~ ) d I' • rp ( a • i . u ) • 
o 2 

4 

AnR 04eHKI1 no MeToAY MOHTe-Kapno n pI'1MeHV1MO COOT HOWeHl1e 

N N 
cb ( 3. 1) = _1_ 13 l W (a.i) ·/1 - l W (a .i ) / u 1. 

2 2N II 1 n n 11 = ) n n 

TorAa yrJlOBaR 3aBV1CV1MO CT b cTa 4V1 0HapHoro nOTOK a B ~ -n pH6nHme HMV1 
6 YAeT TaKO~ : 

2 q, ( il • i .u ) = 4~ I 'f> [) ( a . i ) 1 !l cb 1 ( a • i ) + {- d> 2 ( a. i ) ( 3 1( - 1 )1 

3 TO 03 Ha4aeT, 4TO BeKTopH~11 nOTOK MomeT 6~Tb Bwpa*eH aH anV1 TV1
4e CKI'1 4epC3 TpV1 nepB~X y rnoBwx MOMe HTa. 

~Cn0J1b30B a llV1e B~CWV1X MOMe HTOB , B npV1H~V1ne, AonmHo ynY4WV1T b 
pe 3yn bTaTw npHGn V1 *eHV1R , OAH a KO, KaK nO Ka3 aHO B 11 ' .CHnbHO 803
paCTa~T CTaT I1 CT V14eCKV1e OWH6K~. 

B Ta6nV1 4e npHBeAe HW pe3YJl bTaTW onTV1MV13a 4H M TOflll\l'1HW napaBOAO
pOAa B HCT04HV1Ke XOJlOAH~X He~TpOHOB . 

Ta6JTHu;a 

BmHHlHe TO.nUlIlHbl <.l aMeAJIli Ten a Ha nO TOK 11 TOK XO.n0AIlbIX Het:iTpoHoB 

ToJ1lltHHa TOl( BeKTop HblH CKaJ1 SJPHbTI1 3qxpeKTHB RaH 
33MCAJIH- Hei-iTpo- fIO TOK fIOTOK Te MIlepaTypa 
TenSJ / c.p.f/ 1I0B «(1 = 1 ) HeHTpOHOB. K 

2 0, 01 8 0,76 1,00 92 
2 4 0 ,0 2 1 0,9 7 0 ,93 75 
3 5 0, 0 20 1, 00 0 ,82 70 
4 6 0,0 18 0.92 0,7 5 68 
5 8 0,0 16 0,86 0 ,61 61 

np HMe 4aHl'1e: 	 npeA BapV1TeJlb H~~ 3aMeAJlV1T enb - BOAa, 300 K, TOJl~V1H a 
5 CM; 3aMeAnMTen b - ~V1AKV111 napaBOAOPoA, 20 K; nOTOK 
H TOK npeACTaBJlRIOT co6ol1 I1HTe r paJl no 7 r pynnaM . 06
naCTb MHTerpMpOBaHM~ aT Exon= 0, 00 66 3S AD HynR. 

nOA TeMnepaTypoi1 HeATpOHHoro ra3a / I ' nOHV1MaIOT : TH=-~V·2 
v v 	 8k r p rp 

rAe v= r 4ll(v)dv/ ( (l/v)<l>(v)dv. 
o o 

v - cpeAHRR CKOPOCTb He~TpoHoB, k - nOCTORHHaR 60Jlb ~MaHa. 

113 Ta6nV14W BV1AHO, 4TO OnTI1ManbHaR Ton~V1Ha no B~XOAY xonOAHWX 
He~TpOHOB COCTaBnReT 4-5 CM. YBenV1 4eHV1e 10Jlll\MHW npeA3aMeAJlV1TeJlR 
AO 7 CM CHMl!<aeT TenJlOB~AeneHl1e B l!<MAKOM BOAopOAe, HO YMeHbwaeT 
8b1XOA xonOAHblX He~TpoHoB V13 3aMeAJll1TeJlR Ha 30%. Ha pMc.2 nOKa
3 a HW cne KTpbl YTe4KI1 He~TpoHoB M3 BOAbl /2/ M *HAKoro napaBOAOpo
Aa /1/. 
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lO O~ 
PI1C. 2 . CneK'rpbl YTettlGl HeiiTpOHOB 

<1> I 	 1-13 JI01AKOro napaBO,[lOpO,[la III 11 
I 

SO,[lbl 12/. CrmolllHaR Kpl1BaH - cnCKTp 
10 ' ~ 

!1alCcBe.nJla C 3.p¢eKTl1DHoi:f TeMnepa

'I'ypoil lIeiiTpoHoB, E - 3HepC'liR 13B/, 
<!l - 1l0TOK lIeliTpol-lOB / npOH3 aonb

10 " HIlle 	 e,[lI1HI1l\bII . 

10" 

BPEMR JIIj,13HH HEtlTPOIIOI1 B 3At1E,Qm1TEJlE 

8a~He~we~ xapaKTep~CT~KO~ ~MnynbCHoro ~CT04H~Ka He~TpoHOB 
I'IBnR eTCI'I era "Kd4CCTBO". KOTopoe onpeACJ11'1eTCR KaK Ben~4~Ha 
Q 1,2, rAe Q - ~HTeHc~BHoCTb I-1 CT04H~Ka HeI1,poHOB, r - Anl-1TenbHocT b 
~Mnynbca He~TPOHoB . 

.anR TennO BblX ~ xono,qHblx IlelltTpOHOB I1MnynbcHOro peaKTopa Anl1 
TenbHOCTb ~Mnynbca onpeAenReTcR AnI-1TenbHOCTb~ I1Mnynbca peaKTopa 

no 6WCTPWM HeA TpoHaM 11 BpeMeHeM *113HI1 He~ TpoHoB B 3 a MeAn~Tene 

OTHOCI1 Tenb HO YTe4KI1. 


B nporpaMMY BBeAcHa 04eHKa cpeAHero BpeMeHI1 ~11 3H~ He~TpoHOB 

B 3aMeAnl1 Tene AnR acero Tennoao r o cne KTpa ~ oTAenb HO An R xonoA 

HblX He~TpoHOB. BpeMR *11 3H ~ xonoAH bl x Hellt TpoHoB B napaBoAopoAe _ 

90 MKC, a OPTo8oAopOAe - 140 MKC , 8 HopManbHO~ CMe CI1 OpT 0- 11 

napaBoAopoAa - 200 MKC, 

ABTOp C411TaeT CBOI-1M ,qonrOM B bl pa 3~Tb rny60KY~ 6naroAapHoc Tb 
n. B .Ma~opoBY, r.~.JI~MaHY. E. n . Wa6an~ HY 3a nOCT OR HHWIIt I-1 HTepec

K AaHHo~ pa6oTe. 
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npHH~Mae TCR no~n~CKa Ha npenpHHT~ H C006~eHHR 06beAHHeHHOrO HHCTHTyTa 
RAeDH~X HCCne~OBaH~~. 

YcraHoeneHa cneAy~~aR CTOHMOCTb no~n~ct<H Ha 12 MecA~ee Ha H3AaHHR OHRH . 
9Kn~4dA nepec~nKy , ~0 OTAenbH~M TeMdTH~~eCKHM KaTerOpHA~: 

HH.llEKC TEMATHKA 

I. 3KCnepH~eHranbHdR ~HZ~Ka BWCOKHX 3HeprHH 
---------------

2. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

TeopeTH4ecKaA ¢H3HKa swcOKHX 3HePrH~ 

3KCnep~MeHTdnbH~R H€HTpOHHdA ¢H3HKa 

TeoperM~ecKaR ~H3HKa HH3KHX 3Hepr~~ 

MaTeMaTHKa 

RAepHaR cneKrpocKonH A H pa~HOXHMHR 

¢H3t.o1Kd T R)f(eJlW X "'0HOB 

KpH o r eHHKa 

Yct<o p1o1 renH 

10. AaroMaTHa a ~ H R o6oa6o TKH 3Kc ne pHMeH r an bH~x 
AaHH~x 

11 . 8w4~C 11~T e11bH a A MaTeMaTHKa H T eXH~ Ka 

12. Xlo4Mlo4A 

13 . TexHHKa ~H3H~ecKoro 3KcnepHMeHra 

14 . ~CC11eAOBaHHR TBep~~X Ten H *HAKOCTe~ • 

RAePH~MH MeTOAa~~ 

15. 3KcnepHMet·nanbHaA CD H3HKa AA~PHwx peaKuH~ 
npH HH3KHX 3HepiHA X 

16 . 

1 7. 

18 . 

19. 

no3HMeT p HA H ~H3HKa 3a~HT~ 

Teo pHR KOHA e HCHPQBa HHoro cocT ORHHA 

Hc nonb3 0eaHH e pe3ynbT a r o e ~ MeTOAo e 

¢)YHAa~HT a11 b t iW X !lM 3H 4 eCKHX HCC neAOBaHHH 
8 C~e*H~X o6n a CTAX HayKH H TeX HH KW 

6H01>><3HKa 

-----·--------

UeHa no.Qn"c""' 
Ha roA 

10 p. 80 KOn. 

17 P. 80 KOn. 

4 p. 80 KOn. 

8 p. 80 KOn. 

4 p . Bo K0n. 

4 p . 80 KOn. 

2 p. 85 KOn. 

2 p. 85 KOn. 

P . 80 KOn . 

P. 80 KOn . 

6 p . 80 Kon . 

P. 70 KOn. 

8 P . 80 KOn. 

1 p . 70 KOO. 

P. 50 KOn . 

P . 90 KOO . 

6 p. 80 Kon. 

2 p. 35 KOn. 

I p. 20 Kon . 

noAnHCKa MO*eT 6~Tb ~OPMneHa C 11Q6oro MeCA~a TeKy~ero rOAa. 

no seeM sonpocaM o<DopMneH""fl noAnHCKI-1 cne,qyer o6patJ..IaTbCA a H3.CaTeflb CK ... v 
OT,Qen O~RH no aApecy: 101000 HocKea. rnaano~TaMnT. n/• 79. 
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Poros A.[J,. 
l1ccnep;oBaHHe. napaM,e'l'p6s xondi=\HbiX saMe;q.JJHTerrefi 
H8I':!Tp0HOB C TIOMOJ.qb!b r,{e'l'op;a Mbfl<re-Kapno 

Pll-85-554 

aC.CMaTpHBaeT.CH B03MO.iKI:lPCTE HCcne'AollilHHFL napaMe<rpOB XOJlO.It-;
HblX saMep;.nHTeneii HeidTpoH·os c TIQMO~IO MeTop;a MoHTe-.Kapno. OcH.b
sy nporpaMMbi pacl.!eTa saMep;.nHTenei1 cpcTaBJIH!OT 1-!op;ymr MCU. 
B npJrpa~tMe. Bbi1.!HcnmoTcH: :rennoBb.Ip;eneHae ,.s saMep;nHTen;e . .sa C:Y:eT 
ynpyroro pacceHHHH HeH'I:POROB, BeKTdp)ib/e TIO;I'OKH If TQ:,'IJ<H yTe.l.!'KI;t 
C nosepXHOCTH saMe,!J;JlHTeJlH, Bpe.Ma Ji<H3Hi:i Hei1'rJ>CHo:8 B 3aMe,!J;J1HTe
Jle, 3qxpeKTHBHaH TeMnepaTypa •life~TpOHFLOrO £ a3a.' JlpHJ'!Of(ll'I'CH; pe-
3YJ1bTaTbl Hei1TpoHHo-¢H3H'IeCK.0H o:nTH.M'HsaqHI'f HCTO'I.Im.Ka xonop;HhiX 
Hei:fT poHoB /l1XII/. KpaTKO OnHCBHa n.p·o.rpaMMa p;JlH, pac'<le,jl'a M.XH. 
L(aH paC1.!eT TeTIJlOBbi)J;eJleHHH B BO.p;e H., B .JKlf)J;K'O.M BOp;Opoj:J;e • 

P a6oTa Bb!TIOJlHeHa B I1a6opaTopl-iH IJ;ef{TpoHrroH: ¢asl;1Kii OIDIH. 

Co06!IIeHHe 06"he,W!HeHHOrO li,HCTHTYT.a, Jl.o;epHbiX HCCJie~OBaHHH , Jly6Ha 1.985 

llepesop; O . C . BHHorpap;o~OH 

Rogov A,,D , 
Mont e-Carlo St~dtes of the Para:wet e.rs of Cold 
Ne u tron Moderatora 

The result.s of Monte-Carlo analys i .s of neut ron l:old mode
rators are discussed • Modu1es 'MCU is base o.f p r ogram for cal
cu lating the. moderators . Th,e ·progr am cal culation i n c l ude: the 
heat gen.eratj.on in a mo derator due to neutron e l astic scatte
r ing , vectpr neutron fluxes arid neut r on current from the mb
,derat·or surface neutron, l~fetime in mode.rator , effective tem
per ature of -neutron gas. The results of neut~on- phJ'S;ical op ti
mization of the cold neutron .source (CNS) a1"e, given . The prog
ram. ~or calculatio,n of CNS is described . Tbe calculation have 
been performed~ for. heat generation in water and in 'l iquid 
hydrogen . 

T.he investigation has bee,n perf ormed at the La.borato~y 
of Neutron Physics, JINR . · 
Co11111un i ca t ion of the Joint I n st itu t e for Nucl e a r Research . Dubna 1.9 85. 
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