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l3o Bcex BHTIOJIHeHrulx· ,IJ;O ilacTomnero BpeMeim pa6oTaX BHXO,IJ; .II,ll;ep 
"' ' - ~' ' ••. ·-· ~~ " -~ ·<- - f. --· ' • .. 

TIJJYTOmm, TeTIJIOBH,IJ;eJiemre :rr ,D;pyrne xapaKTep:rrcTHKn sJieKTpoR,D;epuoro npo-

~ecca pacc"!HTHBaJIHc:o .ItJ1H ecTeCTBennoro :rr o6e,IJ;Heiinoro ypana. 0,IJ;Haito B 

SJI9KTpOR,D;epHOM peaKTOpe MOJKeTTipOHCXO,IJ;UT:O B9C:OM8,3H8"'UT9Jl:bH09 H8KOTI
Jl9HU9 . 239pu ·, "'TO' TipHBe,IJ;eT K •CYTI\9CTB9HHOMy YB9JIH"l9HHIO "!HCJia Im3KQ
::mepreTM9CKUX ,IJ;eJieimfi H,'-COOTB9TCTBeHHO, .K.yB9JlH"l9HmO T8MTI8, Hapa60T~ 
KU IIJJYTOHliJI _H TIOBHlll9HHIO T9IT~OB!i,IJ;9Jl9HIDI. B CJIY"l89 PereHep~U C. TIOMQ-: 
IIU>IO aneKTpoR,D;epHoro npo~ecca TO!IJllUla B TB3Jlax• aToMHHX aneKTpo.c:Ta~IDi 
06JIY"l89M09 BemecTBO T8KJK9 CIW:OHO o6orameHO JierKOBH,IJ;eJIRIOmuMHCR R,D;p8-

MU - :rrsoTonoM · 235u. 

UeJI:b Iiac~oRll\€)ii: pa6oTH . ~- · paccMoTpeT:o BJIIDIH:rre Ha sJieKTpo-
sr,n:ep!Iillt 6pH,D;UHr pa3JimHUX-o6ora~emtii MPaMH 

239r~ ·· . :rr 
235u: 

PaC"'STll BUTIOJIH9HH M9TO,IJ;OM MOHTe-Kap.JlO C y-qeTOM. pe30H8HCHOll CaMO
SKpaHHpOBKU CS"!emtii B TIO,D;rpyniiOBOM Tip:H6mElHIDr> Bee ,IJ;9T8.IDJ pac"!eTa 
:rr reoMeTpiDI 6-KOMTIOHeHTHoro peaKTopa. Te JKe, >rTo B ._pa6oTax'.~ •27 (cr.!. 
TaKJKe-p:rrc.I :rr Ta6.mruy I). CyMMapHaR Ko~eHTpa~rui: ~eJIRmerocR BemecTBa . . ·.. ·.·. 
B peaKTOpe ·C"'HT8Jl8C:O --TIOCTORHHOll, .• Bap:r:.HpOB8JlOC:O;JIHill& :OTHOCH'l'9Jl:bH09 , 
co,IJ;epJKaHue R,II;ep 238u :rr 239Pu. HJIU 238u u 23?u .. : . 

r,IJ;e 

2 = ~(Xl/(~( 238ui' + N(X)] = 
(238/A )· cL _x_._.-

: 1+ ctC238/Ax-1) 

' oC = j' (X} I [ .P (238
ul,+ j>(X)] 

,.. 238 .x.·' 
- Ax: 

. pCX) ,N(X) ~-AX :... TIJIOTHOCT:O, "'UCJIO. R,D;ep U M8COOB09 _"'HCJIO 

sJieMeHTa · x • . .. , 
C, yBeJIH"!eHneM KO~enTparulli R,D;ep 239Pu :rr 235(i pe3KO B03pacTaeT. 

- "'HCJio R,IJ;epHHx BSaHMo,IJ;eficTBIDi .. nefiTponoB (yaJioB KaCKa,IJ;Horo ",D;epeBa", 
CM. Ta6.mruy 2) n. pac-iJeT ycJioJKHReTCR. IIocKoJI:bey, . o,IJ;Ha:KO, "!HCJIO Ha:rrd~ 
Jiee Tpy,D;Ho·paCC"'HTllB89MllXBllCOKOSHepreTmecKHX.B38HMO,IJ;9HCTBnH OcTaeT
CR npaKTn"!ecrm HenaMeHHHM (no oTnoruemno_ K '!acT~aM BucoK:rrx sHeprm'i 
cBoiicTBa R,D;ep TIJJYTOHIDI ·:rr ypaHa uo"!Tn<He oTJimaroTc./

31); a pac"leT 
TpaeKTOpnii Hl'I3KOSHepraTn"'9CKHX HefiTpOHOB · TipllllCTIOJI:b30B8Hllll .. M9TO,IJ;UKU 
cTaTRCTn"'SCKHX BecoB BUTIOJIHReTCR ,IJ;OCTaTO"'HO 6!lcTpo; Tb ·cyMMapHoe 
Bp9MR pac"!eTa npaKTn"'9CKU. He H3M9HR9TCR R 'COCTaBJJJi:eT, ita 313M c.uc.:.6500 
OKOJIO 20 MllH Ha IOO nepBn"'HHX TipOTOHOB (100 ~acKa,IJ;HHx' ",D;epe~:r:.eB") C. 
C SHeprReii ' TP = I rsB. , .. . 
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P.Hc. 3. Tipo,nOm,Hoe pacnpe,neJI9H.I19 . 'l.liCJla ( . n ·. I 0 
... 'IHCJIO ,neJISH.H:li Nf • .11 T9llJlOBhl,neJrel:l.l1.fi 

) . -:38XB8TOB 
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• PRe. 4. YrJIOBhle pacnpe,neJieH.Ii.fi BbiJieTaiOUUIX Iia peaKTopa 

He:liTpOHOB; •.•. 

0603H8'!9H.I1.fl, K8K Ha p.HC ;2. · 
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Ta6mma 2 

li.HcJio ynpyrnx 11 m3ynpyciu · naai'Thm.nellcimiH HeiiTpoHoB c .FI.npar.m 
B 3aB.HCIIMOCTH oT BeJIWUIHH npm~ec.H .FI,nep 

235u. ' . 
(B '!UCJIO . Heynpyr.HX .B3aliMO,ne1icTBl111 BKJIJO'leHhl ( n I ( ) -3aXBaThl' 

,neJieH.He .11 neynpyr.He ( n , xn ) - p~ai\l.{HU c· poll"JJ;SHlleM HeiiTpOHOB: 

N1 = N + Nf + N . ). n c ,n 

oL% 0,3 2 4 .. .6 . IO '12 

. ~% 0,3 2,03 . 4,05. 6,07 .. IO;I 14,1 

Nel 2230 . 2540 3290 3570. 5400 4690 -·· 

Nin II5 . :: 140 185- . 220 .. 360 :350 

! 

llpRMeC:&.FI,nep nJIYTOH.Ii.fi 11Bhle,naeT" Hll3KO&HepreT.I1'!9CKYJO;';I8CT:O CTISKTpa 

H9HTpOHOB, 'ITO OC069HH0'38M9THO npO.fiBJl.fiSTC.fi B_CTI9KTp~ BhiJl9TaiDmHX. 

'!8CT.Iil.{ (p.HC. 6, 7) • B TO JK9. Bp9M.fi OCHOBH8.fi '!aCT:& _cneKTpa B OOJiaCTU . ero 

MBKCllMYM8 . .113M9H.fi9TC.fi M8Jl0. 

235
0 

KatieCTBeHHO 3~BHC.I1110CT:& ~pocTpaHCTBSHHhiX pacnpe,neJieH¥~ 'l.liCJia 

aaXBaTOB, ,neJieH.H:li, · Heynpyr.Hx. :Baal1Mo,ne:licTB.H:li .11 TenJIOBhl.neJieH.Ii.fi OT KOH

I.{SHTpai(H.Hll o& OCT89T~.fi T8I<Ofi JKe; K8K B GJJY'l89 ,n~6aBOK TIJJYTOHIDI:)&

Jlll'I.Iilill,, OIIpe,neJI.fi9Mhl9 BhiCOK03H9preTR'l9CKOH '!8CT:OIO K8Cita,na - ROHII38~1011-

Hhl9 llOT9pll &HeprlUI . Q liOI!., TSIIJIO, BU,n9JI.fi10U199C.fi npn ,neJiei!U.fiX .FI,nep B 

o6JiaCTll [/' > I 0, 5 M&B, T9llJlOBbl,n9Jl9Hll9 B CBRHI.{OBO:li MHIIleHH - E npe,neJiaX 

CT8TllCTli'l9CilliX norpelliHOCTeit pactieTa, TipaitTll'I9CK.I1 He 38BHC.fiT OT o6ora

U19H.Ii.fi II O,nHHaKOBhl ,nJI.fi • 235u II 239Pu ( CM. T80Jllll.{y IY) • l!31\191!9HUe 

TIOTOIWB '!8CTlll.{ ll T9llJlOBbl,n9Jl9H.Ii.fi C pOCTOM oL I.{9Jll!KOM o6yCJIOBJl9HO 

YB9Jlll'l9Hll9M BitJIB,na Hll3K03H9preTll'l9CK.I1X B3am~o,nefiCTBHii H, B nepByiO 0'!9-· 

pe,n:o, ,neJI,emm. 

I\art H B CJIY'l89 o6oraU19HHrr llJIYTOIIl!eM, npH OOJI:oi!JJIX 3HatieHII.fiX ,ol, 

HapadOTKa TIJJYTOH.Ii.fi CHa'laJia 3aM9,nJI.fl9TC.fi, a 38T9M H8'll!H89T CHl!JK8T:OC.fi 

(eM. p.ric.8). lloKa He H8CTYTIHJI &TOT ::$}JeKT; ,nJI.fi o,nHOrO·ll TOrO J!t9 3Ha-

'!9H.I1.fl ·01.. llHT9HCllBHOCT:O TIOTOKOB 'l8CTIII.{ .11, COOTB9TCTB911IIO, E9Jlli'IUHa Q 

B CJIYl!Be o6ora!l19Hli.fl II30T:JTIOM 235U !19CIWJI:&I<O M91l:Oill9, 'ISM npn OUO-

l'8lJ19HHli IIJIYTOIHieM. 
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PHc; 5: OTHOllleHHe BeJIHtiHHH TeiiJIOBH,I.J;eJieHHFi B cmum;oBofi 
MIDn9HH K IIOJiHOMy-.TSIIJIOBH,!l;9Jl9HHIO B'peaKTOpe 
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· PHc.6. Cpe.n;HIJ:H snepreTHl!ecKHi1 crreKTP neilTpoHoB BHYTPH 
· peaKTopa. 

0603H8l!8HUH,K8K H8 piic.2. 
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Ta6mrua 3 

, . I 
.. Cpe.n;Hue'uHTerpaJlbHHe xapaKTepucTHKH sJieKTpoR,D;epHoro npo~ecca no.n; 

.i(ei1CTBH9M IIpOTOHOB C SH_~Pfii8M . Tp ~I raB (B paclJ:eTe ¥a. O.n;IIH TiepBHl!
HHM npoTon;· cTaTHCTHl!ecKa.a mirn6Ka pacl!eTa 5-?%'.itrul : d..= 0,3% u 
?-IO% .n;JJR ;ot ~ 0,3%). . , . . • ' 

o<.. > 0,3% - ouorameliue TIJJYTOHHeM · 
235 

<>f. "= 0,3% - 060r81Il8HH8 H30TOTIOM ,· U 

XapaKTepiiCTHKa 

I 

l:JHCJIO H9llTpOHOB, 38XB8lJ:9HHHX B 
( n , 0 )-pea~HII, nc 

l:JHCJIO oupa3yrolllHXCH R,D;ep 23 9Pu 

l:JHCJIO H8HTpOHOB, BHJI8T8Bll!HX II3 
peaKTOpa, n . . . 

. b -

ilOJIHHM BHXO,!l; Hei1TpOHOB n=nc+nb 

nb/n , 4 
qucJici .n;eJieHHi1 

;.-., 

TerrJioBH.n;eJieHue (MaD): 

:,"") 

HOHII3~0H~.blll IIOT9pH, Q liOH. 
',!l;8Jl9HH9 R,D;ep rrpii :r > IO, 5:MsB 

-"- g' ~ I0,5 MaB 
CYMM8pH09, Q · o :. 

B JOM l!HCJI9 B o6~9M9 CBH~OBOH 
MHlll9Hll, Q(P,b) 

Q(Pb)/Q 1 % 
I 

TeiiJIOBH,I.J;9Jl9Hll9 Ha O,!l;UH H9HTpOH 
Q/n J MsB 

AciiMMeTpHHBHJieTa neftTpoHoB 
w<o<1"f2>/w<o .~xr[> 

• Buxo.n; R.n;ep· 23 9Pu 

06ora!!JeHne, ~ c£,% 
0,3 (U) •z /Ru~) 

2 '3 .. : 
f 

0 I 

32 _33,8 

30 ,3I,5 

·II ; ; I5 __ . 

43 : .• '48,8 
I 

25 . 3I ; 
·. '~ . ; i ~ 

6,2 ~.5, 
l 

450; ·• : .. l ' ; • 480 
2?0 "i 

690 
I4IO 

430 440 

3I 2I. 

33 ; 42 

I 

0,9 I I: ' . 

29 26,5 

7 

X6 CPu.> 
4 

; 63 

. ' ,.50 

"·' 
38 

.87 
t; ·~43 

34· 

·,···/ 440 
.. 320. 
-5290. 
6040 

'·4IO 

'6,?. 

. ) -~- 69 

' : 0,9 
2? 



, · ,:. c . _ " Tac.mma 4 
Cpe;iline HHTerpa,;n,mre xapa:&TepncTIIKH aJieKTpoJI.ilepHororrpoiJ;ecca no.n;' .n;elicTBHeM 
npoTOHOB c SHeprneft T = I raB (B pac~eTe Ha O~iH rrepBnqHHfi npOTOH; . p . . . 
CT8THCT~8CKM OI!lliCKa pac~eTa 5-7% ,I!;JL<I ol= 0,3% H ·7-IO~t ,I!;JL<I o( > 0,3%). 

06orameHH8 HSOTOIIOM 235u • . 
" 

Xapa:&TepncT:w\a 06orameHne d.'~' 
0,3 2 .·• 4 6. ' IO 

I 2 3. 4 5 6 
0TH0ill8HH8 ~HC~a BH~8T8BillllX HS peaRTOpa H8ilT-
pOHOB K IIO~OMYBHXO.JJY H8HTpOHOB nb/n , % 25 3I 32 . 36 '' 35 
Terr~oBbl,ll;e~eHne (MaB): 
HOHH38IJ;HOHHH8 IIOT8pH, Q HOH. 450 420 450 440 .420 
.n;e~eHne ~ep npn T >I0,5 ;~laB 270. 280 290 270 290 

- "- T$IO, 5 ;11:313 ' 690 I5IO 3I80 4230 8880 __ 
CyMMapHoe Q , 'I4IO 2220' 3930 4960 9590. 
B TOM ~HC~e B 00'Il8M8 CBHHIJ;OBOH MHID8HH,Q(Pb) 430 420,: 460 420 390 

Q(Pb)/Q 3I I9.; I2 8,5 4,I 
TeiiJIOBime~emm. Ha ,o.n;uH !IeliTpOH · 

' Q/n , ii'IaB 33 44 6I. 67. .83 
ACHMM8TpH!l BW18T8 '·; 0,9 0,9 I,o 0,8 I,o 

I2 . ' 

7 

38 

:.490 
230 ' " 

I0940 
II660 

450 
•3,9 

89 
0,7 

c...; c 
:?. 
~. ~ L_....._._._._ ......... .._.....L._..........:U:::;__.:..:.:.::....;,. ......... ___._I 

n n 
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· ·PyKOIIDC:b llOCTymLli8 B H3)1;8T9JI:DCKitlt OT)J;9JI 
20 ceHTa6pa I99I ro)J;a. 
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HET nH nPOBEflOB B BAlliEI 

'Bbl MOJKCTC noJiy'li!Tb no nO'lTC nepeqnc; 
01111 He 6b1Jlll 3aKa3aHbl paHee .' 

.!111-85-791 TPYAbl Mel!<AYHapOAHOr'O COBCI 
aHaJIHTH'lCCKIIM Bbl'lliCJlCHIIHM 
II HX npHMCHCHIIIO B TCOPCTII' 
~113HKC •. ,lly6Ha, 1985 •. 

.!11, 2-86-668 TPYAbl 8. Mel!<AYHaPOAHOr'O CCI 
. no npo6JieMaM QJH3HKH BbiCOKI 

,lly611a, 1986. /2 TOMa/ 

.!13 ,4,17-86-747 TPYAbl MelKAYHaPOAHOil WKOJlbl 
t]JH3HKe~ AnymTa;1986.· 

. .!12-87-798 . TPYAbl 8 MelKAYHaponnoro COl 
npo6JieMaM KBaHTOBOH TCOPIII 
Anym,Ta, 198?. ·· 

.!114~87-799 TPYAbl n MelKAYHaPOAHOr'O CHI 
' npo6JieMaM B3aiiMOACHCTBHH I 

C BCUtCCTBOM; ,lly6Ha; 1987 · 

·.!117-88-'-95 Tpy,ribl IV t.lelKAYHaponHoro Cl 
ll36paHHbiM. np06JICMaM CTaTHI 
MCXaHIIKH .' · ,lly611a, 198 7. . 

.!117-88·-681 TPYAbl ~eltmYHapo.riHoro coset 
. . BbiCOKOTCMnepaTYPHOH CBCPXI 

',lly611a, 1988 • 

.!113-88-938 TPYAbl XI II MelKAYHaponnoro 
no HACPHOH 3JICKTPOHIIKC. · B; 

P2-89-138 

.!14-89-221 

.!19-89-52 

.!19-89-708 

.!17-87-123 

.!17-87-_68 

TPYAbl CCMII!Iapa 11 rpasliTaUIII 
11· rpaBHTaUHOHHbiC BOJlllbl11

• j 

'Tpy~bl· pa6o'lero COBCC(3HIIll 
H C03AaHIIIO H3JlY'lUTCJlll H AI 
TaUHOJI!IbiX BOJIIl. ,lly6na, 19: 

TPYAbl XI ·BceCOI03HOr'O coset 
TCJlllM 3aPlllKCHHbiX 'laCTIIU. j 
/2 TOMa/ 

TPYAbl II ~IClKAYHaponnoro Cl 
UHKJIOTPOHUM II IIX npiiMCIICHI 
Bex11n, qccP,1989. · 

TPYAbl Cosel!(aHIIll "PenopMrp: 
.lly611a, 1986. 

.TPYllbl MClKAYilaPOA!!OH IDKOJlbl· 
no c!JH3HKC Tll)!(CJlbiX IIOHOR. ) 


