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Pa6oTa BhiiiDnHeHa B na6opaTOpHH HeiiTpOHHOH. cPH3HKH 06'hellH-
-- • • > ' -/ ' • 

_HeHHDrO~HHCTHTyTa H/lepHhlX HCcneAOB8HHHo 
\ ' . 

Ojlan~~:anhHhie ·onnoHeHThi:. 

/lD~TOP cjJH3HK~-MaTeMaTH·'I~CKH;CHayK 'rrpocj!e'ccop B.I1 •. JI;\oC>J:OBOH, 

KaH/lH/laT cPH3HKo-MaT_eMaTH'IeCKHX HayK E.ll.-KyahMHHDB. 

I ' ', . -·-

-Beaymee- Hay>i:Ho-liccneaoBaTenhcKoe _y'lpelKaeHHe: 
' ,. 

PaaHeBhiH HHCTHTYT HM •. Xnorru!Ia: 

ABTopecjlepaT paaocnaa. " ·t 970 roaa. 

3amuTa auccepTa~uu cocTDHTcsi "· 
-,;' 'I 970 rona. 

Ha aacenalmu' oo''bellHHe~aoro Y'leHoro CoBeTa na69paTopuii HeiiT-
' 

'poJIHOH cPH·3~KH _H .HllepHblX peaKUHHo 

C llHCC~pTaul!eii. MDlKHD 03HaKOMHTbCH- B 6u6nuoTeK~ 0J1HJ1.· 
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I. BBE}.(EHliE. 

~ miBaJIO:BOJ.i Teopuu ]J.eneHua/ I,2f ape]J.nonaraeTca, 11TO npH 

]J.61!6HHH Tf1X61!~ H]J.ep HBJ.iTpOHaMH pa~ xapaKTBPHCTHK nponecca 

]J.6JI6~Hf1 MOllt6T l3aBHC6T:O OT a~a116HHi1 CfiHHa H 116THOCTH . d'j';" H 

npoeKUHH cnuHa f( Ha oc:r:. CHMMBTPHH ]J.61IHmerocH H]J.pa·ll ce]J.no»ol.i 

T01JK6. 

HexoTopHe cJie]J.CT»HH KaHaJio»ol.i Teopuu ]J.eJieHHH MOrYT 6HT:r:. 

-no]J.:BeprHyTu axcnep>tMeHTaJI:r:.H_oil npo»epKe. B qacTHOCTH, »ec:r:.ua 

llalltHb!MH ]J.JIH nO]J.Tllepllt]J.6HHH T60pHH flll1!fl~Cf1 fiOHCKH CfiHHOllOJ.i 

aa:BHCHMOCTHXapaKT6pHCTHK· ]J.6Jl6HHH (l1.6JIHT61!:0HH6 mHpHBH, _llepOHTHOC

TH CHMM6TPH1lHOrO ]J.61!6HHH, 8Ha1J6HHH cpe]J.HBJ.i KHH6TH1l6CKOJ.i SHeprHH 

OCK01!K01l H T.]J..). 

C ]J.pyroJ.i CTOpOHbl, nonyqeHH6 HH~OpManHH 0 CTpyx:ype Cfl6KTpa 

nepeXO]J.HbiX COCTOHHHJ.i ]J.61!Hmerbca·a]J.pa (1l8aHMH06 paC~OJIOl!t6HH6 

KaHaJIO:B ]J.61!6HHH H 8H<i1lt!HHH SHepreTH1l6CKHX HHT6p1laJIOll M6llt]J.y HHMH, 
r • ~ • • 

ll61!11l1ll'!Ha "men!ll 11 'H np.) TaKllte npe]J.CTaBJIHeT aHa1JMTen:r:.HuJ.i lllHTepec. 

Ana HccJie]J.o:BaHHH ynoMaHyTbiX _:Bume KOppenHnHJ.i Mellt]J.Y HeKOTOpbiMH 

xapaK'replllCTHKaMH nponecca ]J.eJieHI/lfl H 8HalieHI/lHMH .· 'Jfil K . HaH60Jiee . 

fiO]J.XO]J.fl~M Hll1!H6TCH.SKCnepHM6HTa1!:0HOe H8Y1l6HH6 ll8aHMO]J.6J.iCTllHH 

peaOHaHCH!DC H6MTPOB01l C ]J.61IHmlllMHCH H]J.paMH. B CJ!yqae. 5 - HBJ.iTpo

HOll OHO ]J.a6T ll08MOlltHOCT:O HaH60J!66 ~6TKO Ill O]J.H08Ha1JBO.llp0C1!6]J.HT:O 

" Cllfl8:0 M6llt]J.J xapaKTepHCTHKaMI/l ]J.6~6HIIlfl H 8Ha1J6HIIlHMH 
- ± /. 'J 1,i -== I 1tz ]1.1!H ]J.aHHbiX KaHa1!01l ]J.61!6BHf1 •• 

CfiHHa 

~HCC6pTanHH CO]J.6plKHT peayn:r:.TaTbl lllCC1!6]J.OllaHHH napaMeTpOll 

peaoHaHCH~ ypo:BHeil H]J.ep 235U n 239 Pu n :BapHanMn KHHeTH

qecKoil aneprHH ocxonKo» ll Han6oJree Hlllaxonex~x .peaoHaHcax 235U • _ 
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06CYJ!t;LlaiOTCll l!ODP9Cbl, Cllfl3aHHbl6 C CYJll6CT:BOllaHH6M,CDHHOBOit 

. 3alli:ICHMOCTH 3Ba'l6HI:Iit J(BnHTBnbHbiX mMPHH H Cp6,l.\HI:IX KHH6TI:I'l6CKI:IX 

sueprHii oc~oJIKOB ll peaonancax 235 U 

HauepeHHfl npoBOJlHni:!Cb na nel.tTpounou.cneKTpou:eTpe no :BpeMeHH 
> - • • 

nponeTa na 6aae ~:~unynbcnoro peaKTopa liEP Jia6opaTopHH nel.tTponnoii 

q}H3HKH OVUfi!l. 

rna:Ba I JlRCcepTaUHR npeJlCTa:Bnf!eT o6aop nocneJlHHX sKcnepz

MBH~anbHhiX ;LlaHHblX no ll3aHMO;l\6HCT:B~D p630HaHCHblX HBiiTpOHOB C 
. ' ) 

fi;LlpaMH 235 U 1:1 239pLl • ../ 

B ~Halle n DPHll~Jlf!TCll H6KOTOPH6 peayJibTaTbl I:ICCJIBJ(OBal!Hll 

ll.aaHMO;LleltcT:BHfl peaoiiancnux neiiTpono:B c HJlPaMH 235 U I 3 I H 

239Pu .. /4t, KO'.rOPHB 6b1JIH nony'l~HI>l B I963-I966rr. 

B rnaBe IJI. onHcanu sKcnepHMBHThl no HccJie;~~oBaHHIO BapH~HM 

cpe;Llneii KHHBTl!l'lBCKOI.t sneprHH ocKOJIKOll El< . B nepBux, naH6oJiee 

n~:~aKosnepreTH'lBCKHX peaonancax· 235U I 5 I . BapH~Hll E.k 
npH ;~~enenHH 235U . 6~cTph!MH nel.tTpOHaMR B ;~~Hanaaone sneprHii ~ 
nel.tTpono:s EH = 0,15 ~. 1,68 Ms:s Hayqamicb :s pa6oTe I 6/ 

MeTO;LlH'l6CK1:16 :BODpOCbl 1 KOT0pb16 Cllf!3aHbl C B03MOXHOCTb!O 

CD6KTpOM6TpHpOBal!Hfl OCKOJIKO:B Dpl:l DUMOUJ,H HMDYJlbCHOi.1 HOHll3aUl10H

HOi.t KaM6pb1 (UltiK) B YCJIUBHllX pa60Tbl C MOil\Hb!M l!MDYJlbCHb!M HCTO'l-. 

HHKOM HBI!iTpOHOB, paCCMOTP6Hbl ll pa60T6 I 7 I. OnucaHH6 mm, 
TBXHOJIOrHH H3rOTOBJI6HHll ypallOllb!X Ml1lliElH6i.1 H np. DpH:BO,l.\HTCfl ll 

· pa6oTax/ 7-9 I . 
B rna:se 1Y JlHCcepT~HH npH:BOJlfiTCH peayJlbTaTbl pac'leTa 

. / 

SHepreTH'WCK:HX CD6KTpO:B OCKOJIKOB H 3Ha'l6HHll Cp6;LlH6rO. 'lHCJia 

neiiTpono:B na aKT AenenHH V Jlllfl MUl!leneii paanoi.i TOJilllHHhl IIO /. 
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Pa6~i.t~]3:;·~ :6/ · JlOKJiaJtill!anHcb · na I H. II czwoazyuax no 

~ t ~ .. -. _,' < • '· • ' - . 

q}HaiiKa· if ·x~imil ~eJieHHH ·B. SaJlbuoypre (1965) H Bene (1969) • 

]l;ann~:o~e 'pa~~~;;.'/3/no peaonancn~ napaMeTpaM ypo:sHel.t 235U 
. ' .... !. :: \:' ->~ ·; \ . . , - ' 

OTpalltBHU.:BiATJiaCe HBHTpOHHblX C6'l6HHH IipyKX6RB6HCKOn 

Hiu:IHOHrut'L~J·~\~dopa:ropHH. . . 

:: .:j:·~>ii~;~~Tpbl Hei.iTpOHH~ p630HaHCO:B 235U H 239pU 
,:~-.; ':1· ~-. ·:_- .- ·. ,· 

HeiiTP.·q~HO~KODH'l6CKH6 ~:~ccne,l.\O:ilamut f!Jl6P 235U 14 2_39pU. 

npo:BO}:!HJII4C~~; H'~ .Hei.iTpOHHOM cneKTPOMBTpe no :Bp6!.Leill4 npoJieTa lH~ 
omm. licTo~~~:~itou :rannol3b!X 11 peaoHancnux Heii:rpoHoB HBJIHncH · • 

. 14UDYJibCHkt; pe~Top .IIEP. Cpe;LlHfl~ i.!omHocu pe.aK:ropa P ;_, 3-6K:BT, 
. . ~ . 

DOJIYlliHPRHa H6litTpOHHOi.1 BCDbllliK:H ~ 40 MKCBK 1 'laCTOTa DOBTOP6!ll:lft 

BCn~eK ,:;/~ .• 3:- IOCE!K-I. 

· • AK:ru :saai4Mo;LleittcT:a14H neiiTpon?:s c H;LlPaM~ wlmeHelit per~:~cTpHpo-

:BanHC'b 'npH -DOII61lll4 :BbiCOKOSiMBKTHBHOrO lltH;LlKOCTHOro CUHHTHMf{UHOH

HOro ;Ll~T6KTOp8: \JKCJ() ~ KOTOpbli.i 'pacnonarancft Ha p~CCTOftHHH . 

{j =IOOOM,:OT ;WtTHBHOia 30Hbl pe~KTOpa. IlpHHI.lHD Jl6HCT:BHft 1 KOHCTPYK

UHll 11 xap,~~epiic;HKH lKCJl noJ(po6no ·.Jri~:~canu B pa6o:re / II/ . 
Ilpou~iy~a: iwny'leHHft ·~:~ nep:im;Jiloi.t ocipaCloTKH JlaHHUX :a 

sKcnepHMe·H~T~''c lKCJ( o6uqno 6~>~Jia cneJlYromen. sneK:rponu~>~e HMnyJlbcu 
,·, ;1. " • • ' • 

c lltCJ( noc:rynaJ!H ll Jia6opa:ropuHii H3MepHT6JlbHb!il UBHTP (JlliU) nH~, 
! . 

r;l\6 aHanH~HPOB,aJI_HC:& npH nOMOUJ,H ~BOrOKaHaJlbHUX :Bp6M6HHblX aaanHaa-
, , I < ~' . . 't 

TOpOB C ripo.MelltyTO'll!Oia IIaMf!T:&D. B pfl,l.\6 CJiyqae:B HCDOJlb30BaJICH 

MBOrO!.lepHbtila~Wm3aTOp C DaMfiT:&Ill Ha MarHH~HOfit JI6HT6o 

liSMepeHHft llP6M6HHbiX\CnaKTPOB qepe,l.\O:BaJIHC:& C H3M6p6HI:If!MH 

~ona. YpoBeH~ q}ona onpe;LleJIHJICft npH noMOU\H peaona~cnux ~HXDTpa:B· 
~ . . . . . . . . 

.Ha A~, ·_BY., Co, Mn , nocTa:BllBHIIhiX aa nponycltaaue. 

5 



ITocne K~O~ cepHH H5MepeHHH no KaHany CBH3H MeX~Y 

n~m nH~ H 8BM HH\IJOpM~HH, HaKOnnennaH B'llaMflTH aHanHaaTopo:s, 

nepe~a:sUJiaC:& l'l 3alll'IC!:lBanac:& Ha MarHl'ITHYIO neHTY 8BM !A-20 •. . . 

ITep:sHqHaH o6paClOTKa HH\IJOPM~Hl'l npo:so~HJiac:& npl'l noMOJlll'l 

CTaH~apTHI:lX nporpaMM H :BKJIJOqaJia B ce6H llOKaHaJI:&HOe cyMMl'lpOBa

Hl'le ~aHHI:lX O~HOTl'lllHI:lX l'I3MepeHH!1, BJ:lqHcneHHe nonpaBKl'l Ha npocqe
--'. 

Tbi npH ~aHHOM aHaqeH!tll'l Mepnoro :speMeHH ananHaaTopa, nonyqeHHe 

aapacTaiO~e~ CyMM!:l H T.~. 

AHaJIH3 SKCnep!t!MeHTaJI:&HI:lX ~aHHb!X, He06XO~HMI:lX ~Jill onpe

~eneHl'lll peaoHaHCHI:lX napaMeTpOB, npOBO~l'lllCll M6TO~OM nno~~e~. 

ITpH oC5pa6oTKe ceqeaH!l ~eneHHll HHTepq)epeaql'lfi Melit~ ypo:aHHM!tl 

ae_yqJ.lT!:lBanac:&. ITpe~nonaranoc:o, qTo q)opMa peaoaaaco:a :a ceqeHHHX 

on!t!C!:lBaeTCH q)opMyJio~ EpellTa-BHraepa ~nfi HaonHpo:aaaaoro peaoaaa-

ca. 

. 235U • • ~laMepeHHH. !AaMepeHHll napqHan:&HI:lX ceqeHHli Gj. , efc.. 

l'l :aenl'lql'IB. ~ = f2fe./f25f npOBO,li;HJIHCb H~ JltCJ! C l'ICll0Jl:&30:BaHHeM ~ 

oe5paaqo:a 235u Ton~!tlaoro s.ro-5, 4 .• ro-4, r.ro-3 H 2.ro-3a~ep/C5apa. . . 
B HSMepeHHHX nponycKaH!tlfl :a KaqecT:ae ~eTSKTOpa He!iTpOHO:B HCllOJI:&-

50:BaJICfi CqHHTHllllllqHOHH!:lli ~eTeKTOp Ha Jll'ITH6BI:lX CT6Kl18Xo 

ToJI~HHa oe5paaqo:a cocTa:anHJia 2.ro-~ H 2.ro-2 a~ep/6apH. 
l\Jlfl H<iMepeHHfi CaMOHH~HK~Hl'l HCllOn:&30BanCll KaHan perHCTp~I<IH 

~eneHH!i JiCJ!, 'KOTOp!:l!i o6n~aJI HH3KHM \IJOHOMo TOJ!Jlll'IHa oelpaaqa ' 

:a lltCJ! ~l:lJla 2.Io-3 a,n;ep/C5apa~ Ha nponycKaHHe .cTa:aHJll'lc:& o6paa~!:l 
. , TOnJlll'IBOIO :a 4.!0-4 H. 2.Io-3 fi~ep/6apH. 

~OHO:B!:l6 ycnO:BHfi :a HSID!t!X H3Mep6HHHX Cl!:lJ!H TaKOB!:l, qTQ q)OH 

:a KaHane ·~eneHH£1 He npe:a!:lman,.., 2%, a :a KaHane perHcTp~l'llil · 
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• 

I , 

p~H~li!OHHOro aax:aaTa . "'20% OT CYMM!:l CTI6TO:B B Oli!JI:&HI:lX 

peaoaaacax. 

S@?eKT.I1B~oc·Tlil perli!CTp~Hlil ~eneHH£1 Ei lil aax:aa<ro:s E.t 

iCJ! ll H3MepeHHHX c 235U :B!:l6HpaJIHC:& ll npe~enS:X 40-60% 

H 20-30% cooT:aeTcT:aeaao H npu no~ollll'l ciie~HaJI:&HO paapa6oTa:a

.. HO!l M6TO:itHitlil Tl!laTen:&HO. KaJili!6pOBaJili!Cb. 

; B peayn:&TaTe H~MepeBH!l 6!:lnO nonyqeHO 60JI:&lll06 KOnli!TI6CTBO 

HB\IJOpM~HH, OClpa60TKa KOTOpO!i npOBO,li;Hnac:& Ba 8BM M-20.' 
. . . 

MeTO;llli!Ka 06pa60TICI4 SKcnepHM6HTaJibHI:lX ;llaHHI:lX no:ztp06HO Ollli!CaHa. 

B rJiaBe ill ;llHCC6pTariHlilo 

Bllmi Ha~epeH!:l aaaqeHHll peaoHaHCHI:lX napaMeTpo:a F, 3 r;,, fj. 
l'l :aen~llHH!:l ~ = rr I 'i :zina 78 peaoHaHCOB 235 u B :ztHanaaoae 

SH6p~Hli,H6!1TpOHOB :zto·50 SB •. TIOJIH!:l6 p~_~OHH!:l6 lllHPliiH!:l rr 
onpe;ll6Jl6H!:l ;llllfi 25 p650HaHCOBo 

. B OelJiaCTlil nnoxoro paap6lll6Hlilfi BllJIOT:& ;llO SHeprH~ H6!1Tp0BOB 

EH = 30 ·~a:a -6l:lJll'l lii5MepeBhl ycpe:ztBBHH!:le ceqeHHH • <Et , . 6'c. , 

6f ·.,. Ef, ~ Taitllte :aeJIHquaa ;;z- = 6"c. / G't :zlJ!H 235 U 
.KOTOpHe npe:ztCTa:BJlfiroT 60JI:&lll0!1 llpaKTli!TI6CKl'l~ HHTepec. 

0;!\HaKO 06Cyllt,ll6Hlil6 STHX peayJII>TaTOB Bl:lXO;llHT.Ba paMKH HaCTO~et! 

,llHCC6pTaqHHo 

06Cj!A6Hlil6o AHaJilil5 SKCnepHM6BTaJI:&BI:lX pacn~6,ll6Jl6Blilt! 

napaM6Tp013 81';"1 fj. H f( AJIH peaoaa:aco:a 235U. noKaaan, 
. • . 2.. 

liTO OBH YJlO:BJI6TDOPHT6JI:&Bo onHcbiBaiOTcH KPHDI:lMH X -:-· pacnpe-

Aeneillil~ c tzHcnow CT~neae!r1 cDoClo~ Y = I, 3-4 lil .V 40 cooir:seT-

CTB6HHOo . 
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nyqmero cornacaH ueE~Y pacnpe~eneHaeK npa:ee~eHHHX He~TpoB

HHX mapaB gr;,o ~-Kpa:eoll itt.- pacnpe~eneBaH 'c Y= I MOlltHO 

~o6aT»CH, ecna npe~nonollt:MT», qTo B sKcnepaueHTe 6uno npony

~eHo BeKOTOpoe KO:JiaqecTBO C:Jia6ui ypOBHaii·--npauepBO 20% OT 

_nonHoro qacna ypo:eHeii B HHTep:Bane EH ~o 50 s:e. 

BenHqaHa Y = 3 - 4 ~:JIH pacnpe~eneHHH ~enaTen»HHX mapaH 

If cornacyeTCH c TeopeTaqecKHMH nye~cTa8neaafiua o ~eneBHH

KaK o nponecce; npoTeKaro~eu qepes uanoe qucno KaHano:e. 

B OT:JIHqHe OT pa60Tbl /I2/ BaUH He 06Hapyl!teHO KOppe:JIH-

1\HH MeE~Y BHaqeHHHMH fj. H r'( . ilo HamHM ~aHHb!M ,KOS<MJHUHeHT 

KOppenHnim r(ljJ"t)= -0,08 ± 0,27. 

0co6o cne~yeT OTMeTHT» xapaKTep SKCllepHM6BTan»Hb!X pacnpe

~eneHHlil ;llJIH <X. (cu.pHc.I) H Ij. , B KOTOPb!X o6HapYJKHBaiOTCH 

~Be rpynnu ·:eenuqaa ot H fj . Mbl npeAnonarana, qTo 

)HanaqHe ~Byx rpynn· BeJIHqHH eX _H · fj. CBHBaHO C ~ByMll BOSMOlit

HhlMH aHaqemmua cnaHa:'J1,2.= I ± I/2. 

J(JIH TOqHoro onpe~eJieHHH cpe~Hme sHaqeHHlil · · <: Ij > { 'J 1,2.) 
He06XO~HMO BHaHHe CllHHOB peaoHaHCOB H paa~eJI6HHe peBOHaHCOB B 

rpynnu no. BHaqeHHHU 'J • ilOCKO:JI»KY K MOU6HTY ony6:JII4KOBa

Hilll peayn»Ta~OB HaiDHX HBMepeHHlil 3HaqeHHH 'J ~:Jill He~TpOHiiHX 

p'eaoHaHCOB 23Su He 6b!JIH HBB6CTHbl HI! ~:JIH O;llHOrO pe30HaHca, 

_To nosToMy :ece_peaoaaHCbl 6unH paa~eneHu Ha 2 rpynnu no :eenaqHHe 

oL ~nH HI'IX • .l{nfl rpynnu c o(.:::. I cpe~Hflfl ~em1Ten»HaH·.:Ii!HpHHa 

< fj > ('J,) = 79 !.ISB, a ~:Jill rpynnu c ex:> I < fj> {'lz.} = 25 MSB. 

PaayueeTcfl, ll!Je;.i.nal·aeMoe Ha!.IH paa~eneHitle peaoHaHCOB Ha. 

2 rpynnu no .3HaqeHHHM OC flBJifleTCfl B KaKOii-TO Mepe YC:JIOBHb!M, 
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Teu He MeHee cpaBHeHIJe_ :een~qnH . < fj> (;J1,2.) na Haman paqoTu 

I 3 I . c pacqeTHmm: :eeJri!qHHaua fj. ('J,,L} (cu.Ta6nany I), 

KO~opue 6blna. no:nyqeHbl EaaaBHHU H rop~eeBb!M /I3 /, .CBH~eTen»CTByeT 
06 Y~OBJieTBOpHTen»HOM COr:JiaCHH Mellt~ HHMH, ec:JIH npe~nO:JIOlltHTi, 

qTQ 6on»ma!l H3 BeJIHqRH <: 'f > ' COOTBeTCTBY6T 3HaqeHHJO Jfi" = 3-, 
. ''J'ii- . a ueH»maH - aaaqeHnro = 4 • 

Ta6:nana I, 

Teopafl II3/ : ft(3-) 7= 8I M3B'i Jj. (Lr) = 32 M3B; 

)l.y6Ha, I965r. /3/ : · < ff>('J,) = 79 ua:ej < fj.>('Jt) ,;, 2s M3B ; 

/I4/ re:n», I967r. . < fj.>(;}1) = I00 M3B i < fj> (dt.) :: 27 M3B. . 

B I967r •. 6unn · nydnaKo:eaHbl peayn»TaTht HBMepeHH~ napaMeTpo:e 

peaOHaHCOB. 235 U B HHTep:eane £ H ~0 150 BB, • KOT0pht6 Cib!JIH 

BhtllO:JIHeHbl B rene' Een»rHfl ., I4/ • '. ABTOpbl pa60TU I I4/. OTMeqaJOT 

xopomee cornacae c:sonx peayn»~aTOB c peayn»TaTaua Hamett pa60Tbl : 

./ 3 / • llo:nyqeHHue :a pa6oTe /I4 / pacnpe~eneHHH :aem'!qRH of H. fj. 
TaKllte HM610T no ~Ba MaKCHMyMa. Ha:JIHqae ~Byx rpynn B6:JIHqHH oC 

'f TOJK6 HHTepnpeTapyeTC!l 1 KaK. npOHB1leHH_e .KOppeJIHI\HH Mellt~ 

aHaqeBHHMH < 'f>f,2.(cu.T_a6JIHUY I) H aHaqeHIJHMH .. 'J'/,'2. 
Cxo;~tcT:so pa6oT I 3/ a / I4 / , BhlnonaeHHb!X ~PH noMO!Il.H 

paanaqHOlil MtlTO;llHKH H B paBHHX YCJIOBIIIHX HBMepeHHli1 1 ~aeT OCHOBa

Hile nonaraT», qTo ~:syrop6hlii iapaKTep pacnpe~e:neaan :senHqaa o( 

H r; He ecT» peayn»TaT KaKoro-na6o annapaTypHoro ag)!IJeKTa, 
• &. . 

HO qTo,_cKopee :ecero,, aa6mo:ztaJOTcH ABe rpynnu :ee:JIH~H fj. . , cpe~
Hl'le BHaqeHHfl KOTOpb!X < fj>1,2. 3a:Bl1CHT o~. 3HaqeHHii Clll'!Ha 'J.,,2. 
COCTaBHOrO ll~pa 236 U • 
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239pu. • UaMepeHlHI, peayn:r.TaTu, . o6cyi;zteHHH · 

) 
SKcnepHM6HTbl no HaMepeHHID napaMeTpOE HeliTpOHHb!X peaoHaHCOB 

239pU /'f/ EO MHOrOM aHaJIOrH'IIBbl OOHCaHHblM ENlll6. OOb!TaM C 

23SU /3/ • B KaqecTEe ~eTeKTopa ~eneHHn H p~HauHOHHoro 

aaxEaTa H6liTpOHOB HCOOJII.30BaJICH lCJ{. llaMepeHHH napuHaJII.HNX . 

ceqeHHli npoBO;ztHJll'IC:r. c :ztBYMH MeTaJIJIH'lJec'KHMH o6paa~aMH 239 Pu. 
TOJIUlHHOID 0,88.10-~ H !,3.!0-3 H;zt6p/6apH. 

06pa60TKa 3KCll6PHM6HTaJII.HUX ;ztaHHb!X npoBO;ztHJiaCI. M6TO;ztOM . . . 
UJ10Ul~6H. HHT6PW6P6BUHH M6X;zty ypOEHfiMH B C6'116HHH ;zt6Jl6HHH Be 

yqHTb!Eanac:r.. 

Eb!JIH onpe;zt6Jl6Hbl napaMeTpbl 9r;, t r; H UTHOlli6Hl'lfi fj. I r 
;ztJIH 31, ypOBHH 239Pu.. ll HHT6pBaJI6 E. H . ]tO 90 3E. . 

8KcnepHM6HTaJII.H06 pacnpe;zteJI6HH6 npHB6;lt6HHblX H6HTPOHHb!X 

mHpl!H · fJ r;..o xopomo onzc!llllaeTCH KPHEO!i ;t 2 - pacnpe;zteneH!t!H 

c· V =1. B OTJI!tlll:He f?T pacnpe;n;eneHHH BeJIH'IIHH 'J 0," ;ztJIH 23S U 
/3 I , E cnyqae 239Pu. HeT HH)J.ItiKauH!tl. Ha npony~K aa.LieTHoro 

lllt!CJia ypoBHeli. 

• 3Hall:eH!t!H clt!JIOEOH WYHKUH!tl 5., = (1,24 ±O,I?).io-4 1t1 cpe;ztHero 

pacCTOHHHH M6llt)J.Y ypOEHHMH < 2:>> = 2,4 ±. 0,3 3E. xopomo COrJiacy

lOTCH c 6onee noa;ztHHMH H TO'Il:Hb!Mitl aHalleHHHMH ;ztJIH S" H < 'Zl > 
Ha pa60Tbl J{eppHeHa H ;ztp. /IS/ 

Pa?npe)J,eneHHe E6Jll'llllt!H ~ MOllteT 6uT:r. onHcaHo KPHEOH 

. ~z- pacnpe;zteJieH!tl~ c Vt'V2. TaKoe aHall:eH!tle ;ztJIH · ")) npe;ztnona-

raeT E036Yllt;zt6HH6 MaJIOro ll:HCJia KaHaJIOE ;lt6Jl6HHH ;ztJIH COCTaEHOrO 

H;ztpa 240pU B C6;ltJIOEOH TO liKe • . . 

IO 

j 
·I 

. ,. 

l 
I. 

~ 
I 

AHaJIHa ;zteJIHTeJII.Hb!X mHp!t!H ;ztJIH o6eHx cnHHOEb!X rpynn' (aHall:eHHH 

.~. 6b!JIH E3HTbl.H3 pa60Tbl /16/) ~OKaaan, liTO ll6JIHql'JHa < fj.> (o+) 
60JI:r.llie < fj. > ( t(+-) ll ~6CKOJI:r.KO paa • oTOT, ll. npi4HUl'lll6 npaBHJII.Hun! 

:BillllO;zt 6b!Jl ~Oll:HeH ;n:eppi4EllipM 14 ;ztp. jrs / , KoTopue noKaaaJll'l, tiTo 

ll6JIH'qlt!Ba <fj.>{O+-) 60ll66 '11614 H~nopH;ztOK npeBOCXO;D;HT < !f>(1+) • . ·• 

ill. 0 :BapHaql'!l4 KHH6Tl'lli6CKOH 3HeprHH npH ;zt6Jl6HHI4 

:G35U HenTpOHaMH C 3Hepri46H 0;006 - 20. 3B 14 

O,IS - I ,68 MaE . 

rnaEa ill ;ztHCCepTaqHH llOCllHUl6Ha Olllt!CaHI410 3KCn6pHM6HTO:B'l'J 06CyX

;zt6HHID peayJII.TaTOB l!CCJI6;ztOEaHHH BapHaqHH KI4H6TH'II6CKO!i 3HeprHitl 

OCKOJIKOB np14 ;zt6JI6HHH 2~S U peacH aHCHb!MH /sf H Clb!CTpb!MH H6HTpo

HaMH /6/ • 

AH;ztpeeBblM /17/ · 6uno OTM~ll:eHo, liTO cnoco6u ~acnpe;zteneHHH · 

TOR ll:aCTH'3HeprHH B036Yllt;zt6HHH COCTaBHOrO H;ztpa, KOTOpaH npeBblmaeT . . .. ' 

Bb!COTY 6ap:r.epa ;li~H COOTB6TCTBYIDUl6rO KaHana ;zt6Jl6HHH, MoryT OKaaaTI.CH 

paaJIH'IIHblMH ;ztJIH KaHaJIOE paaHOH npHpO;ztbl. HM 6blJia. npe.i\cKaaaHa B03MOllt-. 

HOCT:r. HaMeHe~ cpe~Heli KHHeTI4'1JecKoa aHeprHH .o~KOJIKDB f:K Ha 

BeJIH'IIHHY ~C:k ~ I MaB npH He6on:r.mHx HaMeHeHHHX aHeprHH 

6oM6ap~pyroll\HX Hei1TpOH01l. 

.B pa6oTe IS I HaMH Hayqanac:r. Eapldaqlt!H EK ocKOJIKOE npH 
\' 

;zteneHHI4 23Su .neliTpOHaMH c £if= 0,006 - 20 aB. Pacm~t~peHHe 
aHepreT!tlll:ecKoro HHTepBana E cTopoHy Manux i:H : noaEOJIHeT conoc

TaE!t!£:r. E03MOlltHbl6 lti3M6H6Hit!H ,"£; E peaoHaHCax C Ha!t!Climee·H~6JltHbl-
MM · ;ztaiJHllMH Calino;a liB I H ,lla66ca /19/o cnlt!HaxnepBux HeliTpOHH~ 
peaoHaHCOE 23SU , KOTOpb!e ClblJIH nonyqeilli npld nOMOll\H nonap!t!aaqlt!OH-

HO!i T6XHHK!tl. · 

II 



1\s!lepeHHlJo MeTO~ HS!lepeH~, KOTOp!iit HCll0Jl:&30BaJIClJ Hrum, · 

saKJIIDtJaJIClJ B oneHKe BapHSUHH C:K B peSOHaHCax ypaHa no 

.HSL!eH,eHHID OTIIOC!t!TeJl:&I!OrO Bh!XO~a OCKOJIKOB W H3 ~Byx W!lileBeit . 

paanon T.OJIJlU!Hhl j20 / • ]leTeKTopoM cicKOJIKOB cnpmna .ABO!aHaH 
I 

uWiyn:&cHaH .. ROH!t!SSUHOHHaH Kauepa (lilHK). 

BazBNM npeHMy~eCTBOM ~aBHOrO M6TO~a HBJllJeTCH TO, tJTO 
. . ·.J 

npH onpe~eJieHBhiX YCJIDBHHX StM)6KT H3M6HeHHH BeJIHtJHB W MOllteT. 

61iT:& B H6CK0Jl:&KO pas 60JI:&ille sM>eKTa HSMeHeHHH £1<(CM. ~;aBhllll 
H IY ~uccepTanHR),_ a TOJl~HHa TOHKO!a !llilil6HH MOllteT SHatJHTeJI:&BO 

npeBOCXO~HT:& TOJl~HByCneKTpOMeTplilqecm-tX W!lileHeit, KOTOphle HCllOJl:&

SyiDTCH npH npHM~M H3M6p6Hlilll £1< OCKOJlKOD. 

B KaqeCTD6·L'!CTOqH!1Ka TenJIODhiX H peSOIIaBCHWc He!aTpOHOB 

ncnon:osoBancn !t!MIIYJI:&CBhlit peaKTOP HEP Ol:HllA• IlpL'I pa6oTe UEPa 

COilM6CTB0 C MHKpOTpOHOM. 1/lHK YCTaBallJIHBaJiaC:& Ha paCCTORBl1!tl 

~- = I6,5M oT aKT!t!BHO!a soHhl peaKTOpa. 

Oc?66e BHHMaHRe 6h1Jlo y~eneHo Bonpocy o6 LlcnomsoBaHun ~HK 

~JIH cneKTPOMeTpRH oc.KOJlKOB ~eneHRH B ycnoBRHX pa6oThl c MOUIHIDA 

HMnyn:&CHhlM HCTOtJHRKOM Hei1TpOHOB - peaitTopoLi HEP. Euno n_oKasaHo, 

qTo qepes cpaEHRTen:&ao He6on:cmon npot.texyTOK BpeMeHH nocne 

:BCllWllKH liEPa cneKTpOM6Tpl1qecKHe CBO!aCTBa ~K nOJIHOCT:&ID BOCCTa-

BaBJIHBaiDTClio Eonee no~po6HO sTOT Honpoc o6c~aeTCH B pa6oTe 

J 7/ _ 11 :naBe Ill ~~ccepTanuu. 

. BpeMeHHh16 cne_ItTpbl ~6Jl6BIIIlJ ~JllJ TOJlCTOi1 H TOIIKOi1 ML'!ill6Heii 

H3MepH1Il1C:& nplll ilOMOJlUI MBOrOKaHaJl:&BhiX DpeMeHBhiX aHaJIHSaTOpOB 

c npouel!tyToqaon naMHT:&IO. 
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~OB BO BpeMeiiHhiX cneKTpax ~eJleHHH onpe~eJ!HJlClJ np11 ' 

noMe !lUI pesoaaHCBhiX !lJRJI:&TpOB (Col, R J.., Afj 1 f?r ) , nocTaE~IeH-
HhiX Ha nponycitaHHe. YpOB6B:& !lJOHa 6h1Jl JJ;OCTaTOtJHO BHSKHM H, 

HanpnMep, ~na pesoHaHca, np11 EH= 8, 78 Sll ae npe:BWllaJI I% 

OT CyMMii CtJ6TOB ll peSOHaHCe. 

1/lsL!epeBHH 1lpeueHHhiX cneKTpOll npODO~HJIHC:& KOpOTKHWI cepHHWI 

c nepuo~uqecitoii nepe;ziaqeit IIIB!lJOPKSUHH aa l:lBM. llocnep;yw!llaH 

. o6pa60Tita SKCnepHKeHTaJl:&HO!a HII!lJOpMSUHH npoBO~HJlaC:& Ba 9BIA 

M-20. 

u6cy;neHHe• 3HatJeHRfl OTHOCIIITe~:&HiiX EHXOAOE OCKOJIKOB VV Ob!Jllll 

HsMepeB& ~na II pesoHaHCOB 235U ll HHTep:B~e EH = .0,006 - 20s:B._ 

BenRtJH~Ii VV , KOTOp!ie HBJlHIOTCfl cpe~Hl1MH no BeCKOJl:&KHM H3M6-

peBHlJM c pasHbiMIII sHepreTRtJeCKHM~ noporrum (:BnnoT:& ~o 80 MaD) 

ll KaHane. perHCTPSUIIIH OCKOJIKOB ~eneBHlJ H3 .T~JlCTOH L!l1lileHIII, npe~-. 
cTaBxeHii Ba pnc.2. Bee LWCJie~oBaBBble pesoBaBc& 6blJIH pasp;eneau

Ha 2 rpynnu no aBatJeBIIIHM. w ( w ~ I,OI, w ~· I,OO). BosMOl!t_; 
. . 

HOCTI> o:ra1wro pas~enemm npoBepanac:& npu no!.IO!lUI 11Byne:Boi1
11 rnn~Te-:-

3hl o coBn~eHHIII neHTIJOll pacnpe~eneHHil./21 / o6ezx rpynn saaqe-- ·. ' ·"... . 
mii.1 W nplll ypoBHHX sHatJIIIMOCTH Cf, =0,05 H O,OI •. Ilpo:Bepita 

no~TB~PAHJia ~aJIHtJHe ~Hyx rpynn snaqeBl1lil: W • 
B pa6oTe {20 / . npep;noxB:raxocL , .qTo np111 He CJIHli!KOM 

. . 

llb!COKHX noporax perHCTpanvm OCKOJlKOll 1113 TOJlCTO!tl M:Hlll6BH 

3HatJeBIIIlJ W iv £.1< • ]lJIH :a.wiC'HeBHH BO~poca 0 cy!lleCT:BOBaHHH 

cnl1BO:BO!a. saBHCHMOCTH :BenHtJHBii El<. :s pesoBaacax. Hallie pas6l'!eBl1e 
. - . " 

pe30BaHCOll IlO .ll6JIHtJHB6 W cp8J!Bl'lllaJIOC:& C ~aBBWm. ~pyrPIX . 

.auopoll o cnnHax pesoHaBCO~ .235 U /I8,I9,22;,25/ • 

0TMeTIIIM Jll1m:& H~6BTHtJHOCTl> Hamero p~~eJleHHlJ p630BailCOll C pa36l1-
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em1eM nepllhlX peaoliaHCOll- 235U · no cm!HaM (Ha ocHOlle 1/JaMepeHHii 'J ) , 
KOTOp06 oun~ npOli6~6HO CsiinopoM Ill ~p. /18/ • 

conoc'taBnsui BenlllqiiiHbl W B pepoHanct;qc c ~aHHblMI4 no 

aCH:w.16'tpHH ,l\6118HHll pa60T /26,27/, Mll Dp6,l\ll0110Jm1IH, qTQ 60Jl~Jnel1 
aCHMM6'tp111111 ,II6116HIIIll COOTli6TCTliY6T 6o~~Jll66 ~Haq6HIII6 f:~ Ill Ha060pOT. 

ITo Kauanolloii TeopHI4 ~eneHIIIll /2/ oon~mim acHMMe'tpHR np111 ~eneHIIII4 

cocTaliHoro ll~pa 236U ·_ nplllcYJ!ia cocT~HBHIO c. T= 3-. Toria Ha 

HaJnHX ~aHHhlX cne~yeT, qTo Et<(3-) > EK (tr) . TaKoe npe~nonollte
HIIIe, no U81l16MY MH6III/JI0 9 IIYllt~86TCll ll ~amH6Hlll6M no~Tll6plit~6HHIII. 

B qacTHOCTIII, Heo6XO;z!IIIMO yc'tpaHH'tb npoTHllopeqHe M6lKM aBaqeHIIIHMIII 

-~ · ~Jill peaoHancoll 235U. , KO~cipble 6b!JIIII onpe~eneHbl ll pa6oTe · 

/18/, Ill npOTI/JllOTIOHOlltHblMIII 8HaqeUI/JHMH~, KOTOpll6 CJ16~YIOT H8 

COliOKYllHOCTIII ~aHHhlX pa60T /19,22-24/ 

ITo llenHqJ4Be a~eKTa paa~eneHI/Jll peaoBaHCOll 235LJ aa ~lie 

rpynnbl Ob!HO 0~6H6HO H8M6H6BIII6 cpe~B6i.l cyMMapBOi.l KIIIH6TI/Jq6CKOH 

aBeprlm napHhlX OCKOHKOll, KOTOp06 OK88aHOC~ pil.liBW4 0,74± 0,32Mall. 

Eonee ToqHble pacqeTbl {cM.pa6oTy Jrof _111·rnaBy IY ~HccepT~IIIl'i) 

~anH aBaqeHI/Je 0,65 Mall. Ooa· peayn~TaTa 6n111aKH K lleJIIIIqHBe aHep-
. . . ' . . . 

reTHqecKoro IIIHTepliana Mellt~Y KaHanaMIII ~eneHIIIH c ~t =3- H :J" =4-, 

'KoTopaH no o~eHKe llHHBa /28/ cocTallnHeT rv O~B Mall·. 

06nacT~ t:H= 0,15-1,68 Mall. HaMepeHIIIll 111 peaym
TaTbl. 

.nJIH npOll6pKH npe~ilOJIOllt6HIIIll od O~HHaKOliOM.X8paKT6p6 1118M6B6-

HIIIH lleJIIIIqHH W Ill £1< HaMill Ob!JII/J 1118M6p6Hbl OTHOCHT6JI~Hb16 llhlXO~ 

ocKonKOll W np111 ~eneHIIIIII 235U aeiiTpOHaMI/J c EH = 0,15 - 1,68 

14. 

Mall /6/ • MeTO~IIIKa 1/JaMepeHHii 111 ycJIOlllllll altcnepiiiM6HTa 6un111 

TaKIIIMM llte, KaK 111 ll pa6oTe /5/ • 

3BaqeHI/JH. W liM6CT6 C ~8HHW4H pa60T /29,30/ npe,l\CT8liH6Hll · 

a a pHc.3. ITpH EH> 0,5 MaB ll6nlitntUhl W ,l\OliO~HO· xopomo :BocnpoHa

liO,l\llT X~ A Salii'ICIIIMO~TIII £1< o; EH · -, a npu EH< 0,5 !Aall Sal!IIICIII

MOCT:& W ~T E~t · nyqme cornacyeTcll· ~ ,l\aHUblMIII o6 1/JaMeHeHHIII El< 
111a .pa6oTu {30 /, qeM ~ uaMepeHIIIllMIII anopoll pa6oTu /29/ • 

ITocne~H~,l\aUHble {3! / no;z(nepllt,l\aiOT KoppeKTHOCT~ HaiiJHX 1/JaMepeHIIIii 

li6JII'!qHB W np111 EH < 0,5 Mall. 

_qTo KacaeTCll KOJIIIIqecTB6HHoii o~eHKH naMeHeHIIIH. .£"' { EH) 
no cpaliHSHIIIIO c E~< TEn.A. ('» Tenno:aoii TOqKe), To,no HamnM 

)laHHhiM, ll pai1oHe EHrv0,7- 0,8 Mall paaBOCT:& £1<-Et<rE:n,o.. 

cocTa:BJilleT rv 0,4 Mall n ·onnaKa K aaaqeHHIO 0,33 ±0,32 Ma» 

111a pa6oTu /29/ • 

IY •. PacqeTbl aHepreTuqecKIIIX cneKTPOB ocKOJIKOll 

,l\6H6HIIIll Ill 8HaqeHI/JH \) ~nH MHilleHett paaHOH 

TOnmHHbl, 

B rnaBe IY ,l\uccepT~I'IH riplllliO,l\HTCll peayn:r:.TaTbl pacqeTo:s 

aHepre~H.'Q6CKIIIX cneKTpOll OCKOJIKOB 235U ](Jill ~m6H6ii paaHOi.l 

TOJimiiiHI:l. /IO / • PactieTI:l. np~liO,l\I'IJIIIIC:&" IIO nporpaMMaM aliTOPOll 

pa60Tbl /10/Ha 9BM E9CM-6. Onpe~eneHbl a~eKTbl 1118M6HeHI/Jll 
. . ~ 

llJIO!Ila,l\6H pacqeTHhlX Cll6KTpOB (Ha,l\ 88,l\8HHID4 3_Hepr6THtJ6CKI/JM 

noporoM) npH HaMeaeuuu cpe,l\ueii Cy.MMapuon KHHeTuqecKoi1 auepru111 

napHhlX OCKOJIKOll ll npe;~~enax 0,,4 - I ,4 !laB no Cpal!H6HDIO CO 

Cll6KTpaMIII, )\Jill KOTOphlX aTO 1'13M6H6HIII6 pal!HO,HYJIIO• 
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Bu~HcneHHH6 awweKTH cpaBHHBaiDTCH c 5KCnepHM6HTanhBHMM HB 

pa6oTH /5/ • Ha coBOKynaocTH peaynDTaTOB pactieTa H ;n;aHHwc 

5KCnepMM6HTa ;IJ;nH HBM6H6HHH CyMMapHOli £:k napBUx OCKOnKOB 

nony~eBO 8Ba~eHH6 0,65 Ma», KOTOpoe cornacyeTCH co 8Ba"l6BH6M 

o, 74 ± 0,32 Ma» Ma Haman pa6oTu /5/ • 

Buna COCTaBneHa MaT6MUTHil6CKUH nporpaMMa ;IJ;nfi pacqeTa 

aHa~eBMH ~ npH paaBWC TOn~HHUX,JMHW6BM 1 paaHwc noporax 

perHCTp~HM OCKOnKOB ]l;6n6HHH H np •. 

YtieT a~weKTO» HaMeHeBHH \1 (no cneKTpy aaperHCTPHPOBaHHWC 

ocKonKo») npH HBMeBeHHH cyMMapaoW,. Et< napa~ ocKOnKOB Ha »enH

IlHBY 1,4 MBB Be CHHMaeT npOTHBOpeqHH M6X;IJ;y ;IJ;aHHUKH .~Y6H6HCKOR 

rpynnu /32/ H p;aHHUKH BallHWT6HHa H p;p. /33/f!O 8Ha~6HHHM V 
B peaouaucax 239 F'LL • 

Y • 3aKJI!Oil6Hl/16. 

0cHOBHH6 peayJihTaTH·HCCn6]l;OBaHHH1 Oni/ICaHBWC B ]l;IIICC6pTa

~Hl/11 CBO]l;HTCH K cnep;yiOmeMy~ 

!. fipOB6]l;6HH. HBM6P6HIIIH n\).pa.M6Tp0B r t ~ r;, , r;. , r~ 
~JIH 78.p630BaHCHWC ypOBH6H 235(} · B HBT6PBaJI6 t:H ~ 2-50 BB. 

06HapyxeHo, tfTO ;n;m1 Hccne;n;oBaHH~ peaoHaHCOB 235() III·MaeTCH 

]l;B6 rpynnu 3Hatl6BI'Iil: tX =-.rt lit , KOTOphle t nO-BH]l;HMOMY 1 COOT

B6TCTBYIDT ;IJ;BYM rpynnau ;n;eniiiT6nhHwc mlllpMH ;n;na p6oHX cocTOHHIIIli 

CDMHU CO cpe]J;HMMH no rpynna.M .-'- fj. > ( 3-) = 79 ~3B H 

< ff > (4-) = 25 M3B. .. 

. 2. 

239pu.. 

;n;enaHHH 

HauepeHhl Deniii~IIIHhl ~ r;. M . Tf ;n;na 31 pea6aaaca 

B ]l;lllanaaoHe EH ]l;O tV roo BB. IlOKaaauo, llTO npi'J 

COCTaBHOro H;IJ;pa 240Pu. BOB6yxp;aeTCH H660nD~06 "qMCnO 

KaHaJIOB ]l;6n6HHH, 6niiiBK06 K 2. 

I6 

3. Mccnep;OBaHa M DOKaaaBa BOBMOXHOCT~ Cn6KTpOU6TplllpOBaHI'JH 

OCKOnKOB ;n;eneHHH npM nouo~ HHK B ycnoBMHX pa6oTuc uo~Huu 

MMnynDCHbiM 1/lCTOqHI/IKOM H6HTPOHOB. 

4o IlpOB6]l;6Hhl M3M6p6BI'IH BapM~l/1111 KIIIH6TH1l6CKOH5H6pr111M 

ocKonKoB B II paaoaaHcax. 235U B MIJTapilana EH = 0,006 -20 a». - . . . 

IlOKa3aH0 1 llTO no BBU1l6HM!O ~~ P680HaHChl paa61/1Ba!OTCH Ha 2 

rpynnbl, KOT0pb16 1 BM]l;IIIM0 1 MOEHO CBHBaTh C ]l;BYMH 3Hatl6HIIIHMH 

CDMBa COCTaBHOrO·H]J;pa 236£) 

YcTaHOBneao, llT~ ;n;na·o6e111x rpynn peaoaaHCOB cpe;n;HHH 

CYMMapHaH KI/IH6TI/IIl6CKaH 5HeprMH napHux OCKOnKOB 0Tnllllla6TCH .Ha 

BBnllltliiiHY 0,74 ± 0,32 MaB. 

B peaynDTaTe 1113M6p6HIIIH Bapi/I~IIIM f:~ OCKOnKOB Dplll p;eneHI/IH 
235U 6ucTpuMH HellTpOHaMH » ;IJ;HanaaoHe C:H = O,I5 - I,68 MaB 

ycTaHo»neHo, llT~plll aHatleHIIIHX. EH<. 0,5 Ma». 1/laMeHeHI/Ie ~~ 

no cpaBHBHIIIJO c EKrEnA. aaMeTHO M6Hhme, "l6M a~o onpe;n;eneHo B 

pa6oTe /29/ • 

5. PaCCilHTaHhl 3HepreTHil6CKH6 Cn6KTphl OCKOJIKOB ;IJ;nH MHW6H6ll 

paaHOit TOJI~Hhl Ill 3HalleimH Y DO CD6KTpaM aaperiiiCTPIIIPOBaHHhiX 

· OCKOHKOB. 

SKcnepi/IM6HTaJihHhl6 awweKThl H3M6H6BHH nno~a;n;an peaoHaBCOB, 

. npHilHBOH KOTOphiX MOX6T 6UTh paaHaH ;IJ;nH 0661/lX rpynn peaoHaHCOB 

»BJIHilHHa £.:,, 2 ( 'J,,2 ) , 6hlnlll npouo;n;anlllpo»aHhl aa SBM. 
fJ 

Ida COBOKYDHOCTH paC"l6THhiX: Ill 3KCnepHM6HTaJihHhiX ;IJ;a.HHWC nOJiytl6BO, 

tlTO 1113M6H~HIII6 ~yMMapaoi.i El< napHhiX OCKOnKoB· cociaBirHeT 0,65Ma». 

I7 



, BWI03IH6HH pactieTH H3M6H6HIUI Be:rrnqnH "\) , no. cneKTpaM 

aaperncrpnpo:BaHHblX ocKOJII<OB npn Ma:rroM naMeHeHim Ei<. ~cK~1moB~ 
qoKaaaHo, liTO yqeT annapaTypHoro a~eKTa, CBHaaHuoro·c 

l!blXO~aWI OCKOJIKOII 113 OTHOCHT6Jil>HO TO:IICTblX Ml1llt6Hei1, H6 CHHMaeT 

npoTHl!~pel!l1fl L!6llt,lty ~aHHHMH JtY0H9HCKOR rpynnu /32/ll ~aHHWUI 
pa6oTH {33/ ~o aHaqeHHHM Y B ~eaoHaHcax 239pu. 
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PHc. I. PacnpeAeneHHe BenMqHH ~ AnH yKasaHHHX Ha pHcyHKe 

3HOpri:JTHqeCKUX yqaCTKOB •. 
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