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Vf3M9p9HH9 C9'19HHJI B38HMOJl9JICTBKH pe30H8HC:lbiX Hel!TpOHOB C JlBDillllKMHCII 11Jlp8MK 

JI89T B03MO>KHOCTb nony'IKTb CBBIIBHKII 0 CBOJICTB8X llllBp npK 9KeprKIIX eoa6y>KJIBHIIII D Oplllll"" 

Ka 3HeprKK CB113K ael!Tpoa a 11 aenocpeJicTeeaao o npouecce aeneHHII. 

n a p8M 9 Tpbl ypOBHBJI U -235 onpeaenAnHCb e o MHOrKx pa6oTax
1 1

•2 •3
•
4 1

, OIIHBKO 

YllOBOBTBOpKTBDbHOrO COrnaCK!I peayObT 8 TOB, nony'IBHHbiX p 83011'1HbiMK 8 BTOp 8 MK, llOC THr

HyTO HB 6bJnO . 

B aacTO!Iwell pa6oTe 6binK npeanpHHIITbi Ka M e peHKII ce'!eHK!l nene HKII U -235 B p e -

aoHaHca o A o6nac TH c H c n o nb30 BBHHSM uosoA aKcnepHMSHTaJibHOA MSTO.llHKH c uenbiO nonyqe-

Hllll ll ODOD HKTBObHOl! KH~OpM8UKK 0 napaMeTpax yposael! . 

~3M9p9HH9 C91.f.9HHH neneH HH npOH3 BOnHJIOC b MSTO.UO~ BpeMeHH npon e T8 C HCOOJlb-

3088HKBM K M DyDbCHOr O fibiCTpOrO p eaKTOp a 06bBIIHHBHHOro HHCTKTYT8 llllBpHbiX KCCDBIIO-

B AHII/51 B K8'19C T 89 IICTO'IHHK8 p930HAHC H biX HBJ!TpOHOB. npo n e THOe p 8CC T O!IHH 9 COCT8BO!I-

no 1000 M . BpeMeaa o A CDBKTp p e rKCTpHpOB8DC !I 2048-K8 H80bHblM BpeMB HH bi M 8 H 80 11 38TO-

pOM C WHpHHOl! K8Hana 32 MKCB K DpH H3M9p 9 HH!IX B 9 H epreTH'IBCKOJ! 06D8CTK OT 2 IIO 2 0 98 

H 16 MKCBK DpH H3M9p9HK !IX BbiWB 20 98 . B ee 9 TO o 6 eCD9'1HB8 0 0 p 83p 9WB HH 9 ~ 0,04 MKCBK/M• 

LleneHKII p e rK CTp11pOB80HCb C D OMOlllbiO llBT 9KTOp8/S/, npBIICT8BOIIIOlllBrC C060IO UIIOHHilpK

'1 9CKKJI finK C >K KIIKKM CUIIHTKOD!ITOpOM , COJlBp>K8lllHM K8JlMKJI. VfccnenyeMbll! o6 p 839U no

MBW80Cil 118 OC it UKDIIHJlpH'IBCKOro OTBBpcTH!I fiaKa B r eOMeTp11H 0 6nH3KOJ! K 4" • 06b9M 

Jl9TB KTOp8 DpOCM8TpKB8DCII 32 <j:>OTOYMHO)I{HTBD!IMH <l> 3 Y-24. npHHUHD p e riiCTp8UK H OC HOBBK 

H8 TOM tp8KTB , 'ITO llBOB HKB CODp080)1(Jl89TCII IICilyCKBHIIB M MrHOBBHHblX y -ny'lel! II Hel!

TpOHOB . y -ny'IK neneHHII c BbtC O KO JI 9cp<j:leKTHeaoc TbiO perucTp11poeanucb n e T eKTOpoM . Heii-

TpOHW .aeneH K H, 38M9.0.nSISICb B 80,aOpOLJ.OCO,U9 pJK alUe A Cpene CUHHTHnnHTOpa, 38XB8TbiB8nHCb 

AJlpBMH KllllMI{!I H JlBea nK y -Hany'leHK B c n onu oll 9 HeprKell • 9 M9e, KOTo poe TAK)I{e 

p e rKCTp11pOB80 0Cb JlBTBKTOpOM. 38Jl 9 p )I{.:IHHOB COB 0 8Jl9HK9 COOTBBTCTeyeT BK T Y Jl9DBIIH II. 

Cpe Jlaee epBM!I >K K3 HK a e l!TpOKa e JleTeKTope M e aee 10 MKCeK. 3<j:l<j:leKTIIBH OC T b neTeKTopa 

ll909HHll B p aanH 'III blX cepiiRX 113M9 p BHl<l1 COCTBBn An a OT 30 llO 50%. 3Ta 9cpcp9 KTIIBH OCTb 

OOCTOIIHH 8 B p 930H 8HCH OJ! o6n aC TH, T 8 K KBK D OOH 811 9 H e prH!I II MHO>KBCTBBHHOCTb y -nyqefi 

Jl9Jl9H HH, a T 8 K>Ke c p e .anee "lKCJIO MrHOB9HH biX HeA:TpOHOB, HCnyC K88MbiX 8 O,QHOM fiKTe 

.ll9Jl9HHH. ii , Jl.flSI O.ll.HOrO H TOrO >Ke H30T Ori 8 38M 9THO He H3M9HSIIOTC)l O T p e30H8HCB K 

p eaoa aac y
171 

KpoM e Toro , B b iCOKB!I 9cpc:j:Je KTHBHOCTb aeTeKTOp a " aeiiTpoaaM JleneHHH 

ll.91l89T ero U e t.tyBCTBH _TenbHbiM K MBJlbiM B 8 pH 8 UHRM j; 

Llnll YMBHbW e HKR Bl<lt8Jl8 OT p9UHKD1i'I9CKHX HBJITpOH OB H3M9p9HH!I B o6n 8C TH 9 HeprHII 
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llO 20 3B npOBOJlHnHCb C UOM8lU8HHbiM B Uy'IOK KBllM H8BbiM !pHnbTp OM , a Bbllll8 20 3B - C 

60pHbi M !pHnbTpOM , 

Jln>1 H8Jl8>KHOrO HCKni0'1 8 HHSI !pOHB UpH pa60TBIOlU8M peSKTOpe HCUOnb30BBnHC b llOMe

lU8HHbi8 a Hel!Tp OHHbrl! ny'IOK llOCTBTO'IH O ToncTbre q>HnbTpbl H3 Ag H Co • C'IeT B peao

KSHc ax npu En ~ 5 ,2 aa ( Ag) H En- 132 aa (Co) ua-aa nonHoro n ornomeKHSI q>HnbTpSMH 

H8l\TpOHOB 3THX 3H e prHl! p8B8H !pOKy , '-POH cnyqal!Hb!X 3Bll8p>K811Hb!X COBU8Jl8HHl!, KOTOpb!l! 

JlOn>KeH B 0 3p8C T8Tb B p830KBKCSX, OUp8Jl8nS!nC!I H3 H3M8p8HHl! C 38Jl8p>KKOl!•B 4-5 pa3 

60nbLU 8 i! Cp8llH e ro Bp8M811H >KH3HH H8l!Tp0118 B Jl8T8KTOpe, ¢OH0Bbll! C'i8T Jl8T8KTOpa co

C'f BBnSin 118 6onee ( 1- 2) % OT C'i8TB B CHnbll b!X p830HBHCBX U -235, 

k lcc neJly8M b! 8 06 p83 Ubl np8 JlCTBBnS!nH H3 C86SI H8H8C8HHYIO HB BniOM HHH eByJO UOJlno>K-

KY OKHCb U -235 TOnll.!HH O fi 8• 10 19, 4' 10
20 

H 1021 
S!Jlep/cM

2 , 

n pOJlOnbHblll p 83p 8 3 Jl8T8KTOp8 H ero nonO>K8HH8 HB Hel!TpOKKOM nyqKe UOK83 8Kbl 

HB pHC, I. 

Ha puc. 2, 3, 4 np!Hlellello ceqe11He neneKHSI "i j:E B o6nBCTH 3 K e prul! H8l!TpOHOB 

oT 2 llO 70 aa. Ceqe11ue Jl e neHHS! Kanu6poaanocb Henoc peJlcTBeHKO KB Tennoaoe, npHHSITOe 

p a BHb!M 582 6ap11, B ceq e !IHH BHllHb! cna6bre peaoK B KCbl npu aKeprHSIX 9, 7; 10,65; 11 ,05; 

2 1,85; H 22 ,40 3B , KOTOp bl8 JlO CHX nop Ka6nJOJl BnHCb B H3M8p8KHIIX nonll o ro C8'18HHII 

U -~35 no M8T0Jl)" npo nyCKBKHII, CTBTHCTH'I8CK811 TO'IKOCTb, JlOCTHrHyTBII B KBC T011l1.!8l! p a -

6 oT e , COC T D BnH e T liB ypOBK 8 1500 6a p11 , 3B I /
2 

O KOnO ~0,6% , HB y poBK8 25 6apH,3B 1 /~ - OKa 

no ~3,0% . 

3 !1eprHH ypoaK e l! H T O 'IH OC Tb ee onpeJleneHH5! npi!Bell e Hbl B Ta6nuue • no anon11e 

flOH51THbiM npH1iHH8M 3 8 Tpy JlHHTenbHO onpe.nenHTb n o n O>K8H H 8 y pOBH8l! B o6nBCTH 

" nnoxoro • p aap e m e KHII, 0JlKBKO Mbl C 'IRTanu, 'ITO ypoaellb 24,32 aa cocToKT ua llBYX ypoa

u e l!: 24,25 " 24,41 a a , a B o 6na cTH OT 25 llO 26 aa HBXOll i!TCH TPH ypoBHII: 25,16; 25,56; 

H 25 ,84 aa . TaK >K e , KBK H a pa6oTe
1 101, Mbl C'IHTa nu , 'ITO B o6na cTH OT 5 llO 6 a a Haxo

llSI TCH JlBB ypOBHSI : 5 ,45 ' H 5 ,82 3B, 

P accMOTpKM M8 T O.[I I!KY n o nyqe!IHSI "o r , JlnH H30nRpOB BI!HOro pe30HBHCB H3 H3Mepe

IIHI1 C o6pB3 UOM, n oM8LU8 HH b!M B U8 11Tp Jl8T8KTOp a n e pn8HJlHKynHpHO U8JlBIOlU8My nyqKy Kel!-

Tp OIIQB , T o n lUHH a o6p aau a n HJlep/ c M
2

, CyMMBpKbil! cqeT no seeM KaHanaM apeMeHKoro 

8 H8.rJ.Il 38 TOp a , C Oilep )K8 ll.U:fM H30nHpOB8 HHbiA peaoH8HC, He 3Cl.BHCHT OT paapeweHHSI H npH 

H 8 K OTOpblX npK6nR>K 8 HHSIX/
8 / MOM8T 6b!Tb npellC T BBneH B BHll8 

I.,N, 
r, 

fl(Eo )• f,l r A Eo• (I) 

r lle 11( E
0
)- 'IIl c no H e l!TpOKOB a ellHHH'< HOM aHepreTuqecKOM RH7'epaane , nallBIOlUHX Ha BCIO 

n n OU!Bllb o6p83 U B 38 Bp8 M!I R3 M 8 p8HH l!, l , f' 1 - nonHB!I I! Jl8nHTenbH8!1 WHpHHb! paCCMBTpH-

naeMoro ypoBHSI, & f aq>!p eKTHBKOCTb perucTpauHH JleneHul!, AE
0 

- nnolUBllb npoaa na 

Ha Kpnao fi nponyc KB HU51. 
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.Lln!! cny'IB!I "ToHKOro• o6paau a (n a 0 « 1) Bbip a)!{eH<~ e ( 1) MO )!{ H O rrp eo6paaonaTb 

K B<IJlY 

(2) 

npH B bi'·IU C 11 8HH' H nnowan.u pe30H8HC8 npOH3BO.O.HllOCb 'o6pe38HH e ' KpbtllbeB npH: 3 H e p-

E E C na/' 2
( _1 +-1 ). rll!IX . 0 - '7& <I O + ' '7

2
, OOTB e T C TBy iOLUB!I ll O llpBB>.B BBOJl<ln BC b B B<IJle 

4 '7, '7 2 

B 0110Ul8.0.b p8C C M 8 TpHB89MOrO p e30H 8 HC 8 Kpb11lb8B COC8.0. HHX p830H8HCOB 

y'I<~TbiBanc!l a u a norH'IH biM o6paaoM • .Lln!! cna6biX yposuei\ (Manbie gl n ) , oco6euuo 

npn 'nnOXOM• p 83p8W 8 HHH 1 OC H OBHYIO OWH6Ky B onpe.oeneHH8 flllOW8.lUI BHOC H"llH 3 TH 

nonp8 BKH, .Lln!! CHnbHbiX (6onbWHe g ln ) H XOpOWO paapeweHH blX p e30H BHCOB 9 TH llO!Ipaa-

KH He SIBllSillUCb on p e.a.e llH lOWH M H, 

To'!HOCTb on p eJleneH<IS! "or, 
cornacuo ( 1,2). l:S e nH'IHHa ~ N 1 

38B<Icen a ewe OT OWH60K B n(E )· '& 1 , ~N 1 H 
0 I 

n o ny'l e Ha CO CTBTHCTII'!eCKOi\ T O'IHOCTbiO ( I- 5) % Jln!l 

yposue l! c 

!!Jlep . ( n 

MBnblMH gln H 3 H B •II!Te nbHO nyqwe 1% Jln!l ypOBHei1 C 60nbWHMH gf'n, 4HCJ10 

:.:! 
!!Jl e p/ eM ) onpeJleneHo c T O'IH OCTbiO H e xy)!{e 1%. K anu6po aKa no Tenn osoMy 

OCyWeCTBlleHHB!I no OllHCBHH OM y B pa6ore
191 

MeTOJly, 1103BOlll1llB HC Kll iO 'IHTb 

ll(E 0 )· 11> 1 • KanH6pooo'!Hbte H3MepeH<~!I npoBOJlHJlHCb OTHOC<~TerrbH O Hasecntoro 

Ce '!eHHR 6opa H C BBeJle HH WM I1 n o np8BK8MH H8 OTKllOHeHHe X0Jl8 Ce '! e HH!I ~eneHH!! U - 235 

OT 38KOH8 1/v He BHOCHllH O W<I6KH 6orree 5%. 

B Ta6mme npuaeJle Hbl s e .IH'II!H bl "o r, 1 OOllytteHHbl8 K8K Cp80HH8 H3 H3Mep e HHH 

C 06p83UB MH p B3llH'IHOl! TOnWHH bl • .Lln!! ypOBHel! C n u0 ~ 1 o6pa60TK8 11pOBOLlHJ18Cb · C HC

nOllb30B8HHeM 3HB'IeH<Il! g ln , B3!1Tb1X H3 pa6 o T
14

•3 •JQ/, 0wH6KH YK831lHbl TOllbKO p11!1 

ypOBHell, Jln!l KOTOpbiX TO'IHO C Tb onpeJlerr e HH!I u0 f'1 He Xy )!{e 10%, TpyJlHO y'leCTb OWH6KH 

JlJlS! 6rrH3KO pac norrO)!{eHHbiX ypOBHel!~ T 8KHX 1 K 8K 13,67; 13,98 H 14,50 9 B, H Jlll!l ypOBHel! 

B 9HepreTH'!eCKOl! o6rr8CTH BbiWe 23 3 B H3 - 38 HeKOTOp o r o npOH3BOll8 B p 83JlerreHH<I HX 

nnowa Jlell. 

H a PHC. 5 Jln!l K 8)!{JlOro pe30H8 HC8 npo aeJleHO Cp8BHeHHe OTHOWeH<Ill (u 0 r, )/ (uo r, ) . 
rJle ~- cpeJlHee auaqeu<~e no JlBHHbtM uacTo!lw e l! pa6oTbl " pa6oT

12•3 •4 •131• BHJlHO , 

1.JTO TOllbKO .OllH CHllbHbiX H Cp8BHHT91lbHO XOpOWO p aa peweHHbtX pe30H 8 HCOB, T 8 KHX 1 K 8 K 

12,4; 19,3; 21,1; 23,00; 3:.:!,1 H 35,25 aa, u a6niOJl8eTcS! cornacHe s npeJlenax !_10%, LlnS! 

ypoauell c "or, :::. 10 6apH . 3 B u a6niOJl810TC!I 3H8'1HTenbHble OTKnOHeHH!I OT "or,. n o nyqe u-

/ 2/ 
Hbi9 B pa6 o Te u

0 
rf HM910 T C H CT8M8 TH'-1 8C KH 8 OTK110H8HH51 OT a

0 
f'

1 
B CTO p OH y MeH bW HX 

. - /2/ 
3H8'!eH<Il!, H <(u

0 
r, )/(u0 f'

1 
) > no BCeM <ICClleJlOB8HH b!M ~ pe30H 8 HC 8 M p 8BHO 0,86, 

B H8CTOS!LU e l! pa6oTe nony'leHO < (ao r, )/(a-;;-r;) =1.07. 3ua'! e HH!I "o I~ 

uo cornacyiOTC!I c peaynbTBTBMH pa6oTh/
131• 
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B 3BKniO'IeHKe BBTOpbl Bblp8>K810T 6naronapHOCTb (j.l,n . WanKpo, n.s. riKKenbHepy " 

V1.B. KKpnK'IHKKoay 3a ueHHble coaeTbl " o6cy>KneH Kll, 10 . 1-1 . KonrKHy " T .C . AejJaHBCbeaoll 
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E , 3a 

2,026.:,0,004 
2,84.:,0,02 
J,lJ6.:,0,006 
J,584.:,o,oo6 
4,81.:,0,01 
5,45 
5,82 
6,20.:,0,01 

6,40.!,0,01 

7 1 095;t0 1015 

8,77.!,0,02 
9,30.!,0 1 03 
9,7J.:,0,06 
10,2.:,0,0) 
11,66.:,0,04 

12, )9!,0, 04 
12 ,82.!,0, 04 
13,28.:,o,o5 
13,67.!,0,10 
13,98.:,o,o5 

14,50!,0,06 

15,42;t0,05 

l 
16,08;t0,05 
16,66.:,0,06 
18,05.:,0,06 
19,30!,0,05 
20,10.:,0,08 
20,62.:,0,06 

Ta6nKua 

U0 r, I 6apH ,3B E ' 3B u0 r, t 6apH . 3B 

1,47.:,0,05 21,1J.:,0,05 JJ,0.:,1,0 
1,15 22,99.:,0,06 lJ,O.:,O,J 
7,90;t0,6 2J,4J_:t0,15 4,5 

10,J.:,0,5 2 J ,68.:,0, 07 JO,J 
2,6_:t0,2 24,25.:,0,07 7,5 
2,1.!,0,) 24,41.:,0,15 J,9 
1,6 25,16.!,0,16 7,4 
4,0 25,56;t0,10 11,0 
11, 5.!,0, 4 25,84.:,0,15 J,O 

9,l;t0,4 26,55.!,0,07 15,J 
106!,4 27,16.:,0,07 J,9 
13,1.!,0,5 27 ,86.:,0,07 17,8 
4,J 2!.;.) 45.!,0,09 4,6 
4,6 28,85.!,0,09 2,0 
10,3.!,0 J 29,69.!,0,09 2,9 
47,0.:,2,0 30,55.:,0,20 4 ,1 
J,1 )0,86.:,0,10 6,8 
J,o )2,10.:,0,09 J7,8 
J,7 JJ,58!,0,09 25,7 
)0,2 J4,45;t0,14 Jl,7 

7,J )4,90.:,0,20 12 ,8 
10,4.:,0,4 35,27.:,0,10 107,0 
9,6.:,0,J J8~:40,:t0 1 11 13,4 
13,7+_0,6 )9,47.:,0,11 J8,7 
17,J.:,0,7 47,06.:,0,14 22,6 
112 ,0!,4,0 70,62.!,0,.26 66,0 
J,5 72,49.:0,28 )4,0 
5,8 
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