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Iiop3aKOB C.E; uiip. · ·•. · .. 
: Y CTaf!OBKa Mii ~3y1.1eHHll 3ana3,!1bIBa!O~illC· ,iei1Tp0HOB · .. . • .. 
'. 11 ripe,1111apureJibHbie pe3yJI&TaTbl onpe,1e.iieHl1ll BeJIH'IHHbi f1efl Mll :~3U 

: ._rm_ oTHomeH11ro K 235V : · .. :• · · ·· •:, •~ · · · ·. :~.: ·•.:. . .. 

Y coJeprneHCTBOBai°iiiall ycT~HOBKa ):l)ill 113y'leHl1ll Db!XO):la 3ana3,!1bIBaro~itx lieH~pOJ!ml BBe):leHa' 
.B CTpOH Ha Hr.my JlbCIIOM peaKTope J1EP~ 2 B .LJ;y6He: B 113MepeHl1SIX 11CnOJib3yeTCll MeT0,!1 nep110,11111.1e-· 
CKOl'O OOJIY'leHHll, He Tpeoyro~HH nepeMenieHHll o6pa3l\a, B CO'leTaH1111 CMeT0,!10M npeMeHtt npo.iie
Ta.' Hoaal! )'CTaHOBKa COCTOHT.113 3CpKaJJhHOro HeHTpOHOB0,!1a, ~le):IJieimoro HettTPOHHOro npep&ma~· . 

. TeJill, CltHXpOHH311pOBaHIIOl'O C HMnyJI&CaMH peaKTOpa, If HeHTpOHHoro,zieTeKTopa, co,ziep}l{a~ero. 
3He~c'leT'IHKl1 B 3aMe,iiJmeJie: < HeihpOH!IblH npep&maTeJib fl03B()Rl!eT no,ziaBHTb q>oH TenJIOBll'X 
HefrrpOHOB Me}l{,!ly. BCnbIIIIKaMH 'peaKTOpa. 1laCTOTa 'no11wpe111151 HMIIYJibCOB peaKhJpa 5. I'ti' . no-. 
JIYIU11p1111a 1iei1TpOHHOl'O HMnyJI&Ca OKOJI() 215 MKC. Bee 11CCJie,ziyeMblX iieJill~l1XCll o6pa3l\0B, IIOMe-

< ~aeMblX BHyTJ)11,!1eTeKTOpa, MO}l{eT 113MeHl!TbCll ()T 100 Mr 0,!10 HeCKOJlbKl1X rpaMM. Cpe,!1H11H nOTOK· 
· > . • ·: , · . · . S · 2 . . . . · . • . ·. . ·. 

TenJIOBblX neii:TpOHOB Ha o6pa3l\e 2 . 10 H/ C. CM • Tioey1.1eHbl npe,11aap11TeJibHble ,ziaHHble no BblXO,!ly 
_3ana3)1bl_Bal0~11X HeHTPOHOB Ml! 2_

33U no OTHOllleHHIO K 235V. y CTaHOBKa ,ziaei B03M0)KHCJCTb _113Me- •. 
: pei111ll aeJI111.111n&1 f3;i, · co .cTarncrn1.1eci<oi1 Tci11HOCT&IO"Jiy1.1111e I% ~ llBJilleTCll_ 11a1160Jiee no,zixo,1S1~ei1 · 

Mll 113Y'leHl1ll° KOpo'ric0}1{11BYll\11X rpyim 3ana3):lbIBa!O~HX nei1TpOHOB C rrepwo,1aM11 no.rrypacnaroi 
· Men&ine 1 c. . - ~ · · ' , . - · · · • · · 

• Pa6ornBb!IlOJIHeHa B Jia6opaiop1111 uei1TpOHHOH q>tt311KH 11M: H.M.<l>paHKll OIDIH. -

'fiperip11HT ·Q01,e~11Hem1bro 11HCTHryTa ll,!1epHblX ~cCJie,zionaHHH . .LJ;youa, 1994 · 

iforzakov S.B. et at 
< An Improved Experimenttl Facility for Studying Deiayed Neutrons" . . . . •. 
arid Preliminary Results of Measuring the {Jeff Vaiue for 2~

3U Relative to 235U 
- ., - . .. - - '- ~ " '" . -- ~- --; .-- .::. · . 

• < An improved experimental facilltyfo~ studying dela'yed neutron emission has been designed ind·: 
tested at the Dubna IBR-2 pulsed reactor. The new facility consists of a mirror neutron guide to extract 
.th.ermal and cold neutrons from the bea°m,·a slow neutron chopper, which is synchronized with the 
rea~tor pulses ~nci a 4J7: · 3He-fille"d multicoµnter n~utro; detector. The u~eof ilie slow neutron chopper 
_:allows the reactor delayed neutron b·ackgrmind to be strongly suppressed: The repetitio~ rate of the· 
reactor pulse is 5 Hz-with a half-width of about 21 Sµs.The weight of different fissile targets which: 

,are placed in the middle hole of the neutron detector can vary from 100 mg up to several grams. The; 
~mean thermalneutron flux on the target is about 2 :I <f n/sec :cm2c A method of periodical irradiation 
cif the ta~get combined ~th the time~of-fllght technigue is used. The preliminary results on the effective 
· fraction of delayed neutrons for 233u relative to 235U were obtairied. The facility gives the possibility 
to mea~~re {1 ~fl value with the statistical accuracy better than 1 % and to investlgate DM groups with 
half-lives less than 1 second; .. · · · · · 

. Th,e investigation has been performed at the Frank Laboratory of Neutron Physics: JINR. 
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8iplJ)eKT~Hblll Bblxoµ; :ianaoµ;bIBaIO~ Hei'ITpOHOB_ fief/= VDN! v JIBIDJ.
eTC.ll oµ;no:ii. HO Ba)KHeJIWllX KOHCTaHT peaxTop:iroi IJ):n:ollK:n:, neo 6xoµ;m.wi'I, 
µ;iur IIpO~KTllJ>OBaII1Il£ JI~epHbI~ peaxTopoB,: .Hµ;epHOJI 6e~onacimcTll ll µ;p. 
3µ;eci, VDJ\1' :.'non:Hhlll BhIXOµ; oanaoµ;~aio~ HeHTpOHOB (3,H), ~ :- cpeµ;nee 
'Illcdo iiei'ITp<>HOB µ;errenll.ll, ncnycxaeMbIX B oinoM ax:Te µ;erreiill.lli B?m,woe · 
KOllll'IeCTBO µ;aHHbIX no VDN µ;iur paorrn'IHbIX ;r:(erui:~cii: llOOTOilOB on;e-

. i1eHo ll npnBe~eno B pa6oTax K~a'/1/,,TaTna/2/, CrryqeBcxoi'I ll AP· .. • 
>,-j3/, ,Brr:awoTa u µ;p./4/:;He;r:(aBHO <l>lllIHil ll A'AIDKerro noxanarrll/5/, "ITO 
· .. B CB.Hon c paoBHTHeM TeirnorrormI .H;r:(epHbIX peaxTopoB neo6xoAHMbl llOMe-

. peHll.ll Bellll'IllH /3~11 npll ;r:(erreHHH .i~ep T~nrro:ebIMll nei'ITpOHaMH c 6orre'e 
.BhlCOKOJI TO'IIWCTbIO .. ·BorrbWHHCTBO·oxcnepiIMeHTallbH¥X MeTO;r:(OB dripe~" -
;r:(e'rreiin.H Berrll'IHH f3elf BKlIIOTf,aIOT B ce6.H o6rr~e:a:ne MHW~Hll HeHTpoH~. 

· n-11ocrreµ;yro~ee II~peMe~eHlle o6pao:a;a x .µ;eTeKTopy ;r:(rul llOMepeHll.ll Bbl-
. ~oµ;a 3H /2/. BpaHCOHOM n'Xy6epoM /6/,.Ma.cTepcOM H µ;p./7/, a TaKXe 

,Uoyµ;n ii'. AP· /8/ 6blll HCil~llbOmmH' MeToµ; ·~lllITClII,Iioro nepllop;ll'!ecxoro 
o6rry'IeHwi Mnwenir, xoTopbii'I nooiorui:eT µ;oc:TH"Ib paBHOBecnoi'I HHTencii-
£nocTH,3H' Me~µ;y IIMiryrr1>caMn o6rry'IeHll.ll. .. · . , . . . . 

,ll;itir Tor~ 'IT06bl npoiJedrll H:Ji:repeHll.ll BhlXOp;OB 3Hc 6orree BbICOXOJI 
,TO~:S:OCTbIO ll HCC~eµ;oBaTb;'BOQM~~HOCTb cy~eCTBOBaHWI: xopo~xo~y:-

', , ' I ' • '~.......__ - ' _: ' • • C '\ '·, 

~nx rpynrr 3H c,MHrrrrncexyn;r:(HbIMH. nepHo;r:(aMll non:ypacrraµ;a, HaMll co.;. 
J o~ana axcrrepID1CHTallbHaJl YCTaH~BK3L "MooMep''.' ·llCilOlll,OYJO~a.H Me TOA 

- nepllop;H'Iecxoro o 6rrY'Jem:Ur. McTO"IHHKOM nei'ITpOHOB cny~T mvmym,cHbli'I 
peax~op.MBP-2.·'YcTaHOBKa BKlIIOTJ.aeT B ce6.lr i)epxam,Hblll nei'ITpOHOBoµ;, 
Meµ;rrenn1,1i'I npepbIBaTeni; H~i'ITpoHOB ll nei'I4p6HHbIH µ;~TexTop (H,n), co-
µ;ep~auprii 3 H e~:"IeT'llIKH.. · · · · . · · ' 

.. . Pan:ee 6bllIO. IIOKaDaHo,. 'ITO µ;~e nepliblll' BapllaHT ycTaHOBXll ( • 6eo 
> , ,. . , - • • •. , • .• , . . ·. • . I ,. 

oepxam,noro nei'ITpo:aoBOAa ) rrooBOll.llll na6rrroµ;aTL 3H naTJ.HHaJI c necxolTh-
XllX Mll~lIIICeXYHA nocne npepbIBaHll.ll H~HTpoHHoro'noTOKa /9/: Pe.aarM · 

_ p~60Tbl rrpepLIBaTell.ll n'ooBOll.llCT paCWllpllTb llHTep:aarr, B. XOTOpOM pe- . 
. ' · rncTpllpYJOT~.ll 3H, )~o 1 c-~KYHAbl: K co~aneHllIO; MOMCHT npepLIBaHll.ll 

., HCHTpoHii:or~ rrrrxa.He
1
6blll q)HKCIIpOB!}JI c ;r:(OCTaTO"IHOH 'l.'O~OCTb~ llO-:Oa 

. 6oni;woro npone-rnoro paccTO.HHll.ll MC)KAY npepLIBaTeneM u H,U. K T<>MY 
'. ' ·. '_., . .., ' . • ;- • ;. '~· ·. ,\ ' ' ' 

· ~e IJ)oH 6bICTpbIX HCHTpOHOB, XOTOpblll o6ycnoBlICH B OCHOBII.OM Oallall;r:(bl• 
BaIO~Mll m~ii:TpciHaMll llO. OOHbI.peaxTopa, ··clIIIWXOM BbICOX ;r:(lIJI _Illla.HllJ>Y-
. . . ·. . . ·, . -1 ' . ', . . . 

eMWC axcnepm.rn:a:ToB /10/. · . · - , . , ' .. · .. , . · ·· ... · 
,·.l];~.p~WCHWl 0TllX IIp06lICM 6blrraco~~aHa ycoBepWCHCTl30BaHH8JI ycTa: 

' . . - . ; ,. ·,, 
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' .• . . ! " . ,' ' .; •· . . u ·• .. J . \ . '..:, u " • . •• . ·, . u. 

iIOm:a, BK1IIO'IaIO~rur n ce 6JI HOBhlII npephlBaTem, H€IITpOHOD' II IIOoreyThlII 
'oepK~HJillr HeiiTpOHOBoµ;; OII1Ica:HRhlll1B p·~6oTe /11/. ·HciiTpoHm,m npe-, 

. phlBaTein: pa~norroiKeH i:iocrre ~epKctlII,HOro Heii;pOHO~oµ;a B6lIIIOII H,IJ;{ CM .. · 
.. PII~. j • ) , 'ITO IIOOBOIDieT q>IIKCIIpODaTl, MOMeHT npep~aHIIJI 11eiiTpOIIOB 

! ' I . . . . . . ' . ·' 
~- TO'IHOCTl>IO 1 MC. HIDKe IIJHIBOµ;JITCJI peoym,TaThI ri:epBbIX IIOMepemm, 
nponeµ;eIIIIIillC c. IIOOTOIIaMII 235U II ~mu, IIOrry'Ie:HHNX MeToµ;oM nepIIoµ;II
'ICCKOroo6rry'Ie~IIJI Ha Y~T~~BKe "IfaoMep". , ··• . , · . ' ,' : . . : , · , .. ' 

'll.OriHCaHHe ycT.aHOBKH .H . Me To~. H0MepellHH' 
, Ynpo~eHHrur CJCeMa ycTaIIOl3KII;~OK~Oa.Ha 11a im~. L 

• . /, ' 
1 

•• · • · ' ,' J : ~ ' • I • • l ~ 
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,\ 
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! : R =' 200() M : ! . 
l . ,, . . 

. f ·' '• ., ' .· ',, ·. :'.; i .· . ·. '• ! ; • ,• . 

. \ CxeMa ycTaHOBK,II '.'~noMep;'. ! _1- 09,Ha:, P,eaKTopa, ! 2,3 7 

KOlIJIBMaTophl;. 4_ - oepKalI~IIhl~ }le:HTpOHOBoµ;, 5! ~ npephlB~TCllb,, 6-
. ·. ,.oaMeµ;rrII~e~~;7 .:. B:eHTJ)OHHhle, ~'leT'IIIKII,· 8 '.~· D;IIlIEAP. no,Cd, ·,9_:.:.. 

o6paoen; · '' 

, _,. i\ -: · ~- . ; : _ _ . . : . , - , , , . . .- , , ,, . ~- · :· ? , _· :, :i l \...:. \ . ,, . . _, : 
· lIMIIJlll>Cllhll1: peax-rop' I:IBP-2 11BlIJieTCJI IICTO'IIDIKOM: HeiiTpOHOD ,cnpe-

. · MeriHhIM IIHTepna~OM T. ~- 200 MC .. ·. M¢)Kµ;y BCIIhlWK~MH~: I:I~or~y;hlll nep- ·' ' 
· .. K~lll,Jlhli°i HeiiTpo;cmoµ; npoizycKaeT H~HTpOllhlC imeprIIei Me~we 0,1 aB ~, · 

0/ll~~Telll,HO no~a~iI~e; (up;6m1o~;e;bll<). n 105, pao) q>OH 6@cTpbIX iieii:
TpoHbn. 'Pam.repii.i BhlXO~HOl'O .OKH~ HeHTJ>OHOBO~a ;14:x: 1,5 C:M ·• Cpeµ;imii; 

, l 1· ·, ,._',, _1 ..• · ,· ,·. ,·•:·. ',· , , • .' • ·,, , ., , ,_ ,1 , , - . .''' • , .•. !;'. . ,. , 

nciToK Tenrio:ebIX 11eii:Tpo11on Ha MIIIIIeHII 2 -105H/, c : cM:2• , ;, : • 
\ V ' ". • ... ' c• / ·• .· . : ,- , :· , ) ''. '., 

1
• ,· '1', •,, ·, <' 

1
,' '.- ,: , :•, ' 

. HeIITpOHHhlII npephlBaTerr1, COCTOIIT IIO µ;nyx ~IICKOB Cd, µ;IIaMeTpOM 
. 600 w.r II .TOlI~~oii lMM.' Ha. K~p;OM µ;rii:K~ Bblp~OaHbl µ;ne c~eTp~o. 
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pacnorro)KeHHhle ~errII c yriroM pacTnopa 20° JIIIc:ThI Cd.pacnorro)KellbI: 
Me.)Kµ;y amoM1UIJieBhlMII ~IICKaMII 'i'orr~IIHoii: 2 MM: Cµ;nm~ lIIICThI Cd µ;pyr 

, ~ ~ \ I. • 

. OTHOCllTem,Hq µ;pyra,MO)KHO JMeHl>IIIaTl> WIIPIIHY ~elIII n, crreµ;onaTelII,HO,/ 
,npeMJI _o6ey'IeHIIJI.t:::..t •. ·. Bpa~eHIIe · ripepLiBaTelIJI .'cIIHXpOHIIOIIpOBa.Ho· co 

. ~CIIhlWKaMlI 
0

peaKTopa'; ·HeiiTpOHHhlll npepLIBa.TClII, lI µ;eTCKT~p_pacnorro- . 
. )KeHhl Ha paccTOJIHIIII _30. M OT. DOHhl peaKTOpa. M<;>MeHT OTKphlTIIJI Hen-. , . 

. .. '' , .• ,. . . '· . , ' .. - ' 

TpOHHOro ny'IKa OTHOCIITelll>HO BCIIhlWKII peaKTopa MO)KeT IIOMeHJITl,CJI 
n IIIIIpOKIIX npeµ;errax;, 'IT~ µ;aeT BOOMO)KHOCTl, ~OY'Je~ BLIXO~~ 3H }J;lIJI . 

paomI~ anepnm: HarreTaro~ neiiTpoHO~; . . • .. · .. 
• • ,, . . . . . . I . . . . •. 

. . . HeiiTpOllllhllI µ;e;reKTop II arreKTpoHIIKa OIIIICaHhl n /9 /. B HaCTOJI~eii 
, pa6()Te IICIIOlII,OOBaITIICl, 12 nporropD;IIOHalII,HhIX C'IeT'IllKOB c 3 H e,·.pao~e-

. . ''1· ' • • . . '. '. . ·- ·, ·. 

LtieHHbIX B .oru.iep;lIIITerre IIO IIOlIII0TIIlleHa. ,Il;ITJI noµ;anrreHIIJI q>oHa OaMeµ;lIII-
. Te~1, II~KphlT ~CTa.MH Cd ( i MM) II n:rrIITaMII II~. 6opIIp

1

0B~oro:a;olIII0TJI- .· .. 
. rreHa. (' 10. CM ) . Bµ;orr1, ocn µ;eTeKTopa pacnorro)KeHo oTnepcTIIe µ;miMeTpoM 

.. ,. / • I ' ' • , ' "· I 

.140 MM. µ;ITJI paoMe~eHri o 6paon;on. ,Il;ITJI yMeH1>1Uemuc q>oHa OT pacceJIHHhIX · 
HMII . Tenrronm ~eHTJ)OHOB · aTo · oT~epcim!. TaK)Ke noKp:hITO, Cd· TOIT~IIHOH · 

' . ·, ', \ - ' . '·,_ .· ' , "., . 
l MM; 8q>q>eKTIIBH<>CT1> µ;eTeKTopa µ;ITJI Pu-Be.;.IIC'l':O'IHIIKa (En ~ 4,4 M3B) . 

COCTaBJij[e_T 12%. 3anIICIIMOCTI, a<I>(J>eKTIIBHOCTII O,T a:iieprIIII :e:eiiTpOHOB · 
·, ~hlrra pacc'I~Ta.Ha Me'.:('oµ;oM:MoHTe-Kaprro c noM0~1,ro nporpaMMhIMCNP. 
• /12/ lI IIOKaoaIIa Ha pIIC. 2. KaK Bllµ;HOIIO p~CJHKa, aq>q>eKTIIBHOCTl> p;eTeK-: 
TOpa IIllaBHO JMeHl>Wcl.eTCJI c{poCTOM ,aHeprIIII HeiiTpOHOB. lJpII 0HeprIIII .. 
2 MaB··aq>q>eKTIIB~OCTl,. A~TeKTopa npII~~l!OIITerr°ino ,B j,5 paoa MeHl>iiie, .,'. 

•• '. : j ' ·1 . . ··-1,, ' ,. • , •. _-. • ,, · ,., 

'IeM npII aHeprIIII 0,1 MaB. 1 
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PIIc. 2. 3anIICIIMOCTl> aq>q>eKTIIBHOCTII µ;eTeKTopa OT aHeprIIII Heii- · 
: TpOH~B ' '- . . . . ' . 
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3xcnep11MeHT~H<Ul·IDl~01J~~II~ C06IIp~eT~ ll~Mep~Te~~I MO~-' 
_ lle:M iHa 6aoe nepCOH~Horo: KOMIIbIOTepa n ripeµ;CTaBl'UieTC.ll B :Bn;a;e Bpe-:-
. M~HlIOro pacnpe;ri;~'lleHII.ll p;eTeKTIIpyeMblX Heii:TpOHOD. GrapTOBbieUMnylibchl, 

• - • • i ,, ' 

oanycxaro~e ' BpeMeHHon: aJialIII:), CIIHXpoHm:mpOBaHhl C He~TpOHill,ThIB 
BCilhlIIIKaJ.m peaxTopa; :_ . · . , . · , .• . · · ·' 

BpeMeHHoe pacnpe;a;errenm~ p;~Te~T~yeMblX ~~HTpOHOI3 COCTOII~ Im p;Byx.: .• ·, 
• pa::mIPIHhlX ~acTe_i'I. ·. Ilepri¥ BKlIIO'laeT ,B ce.6_.ll _Ml'HOBeHHhle HeHTpOHLI ;a;e~ · i 
rreHII.ll OT O 6paor(a, pern:cTpIIpyeMhle B . Te'Ieime i :apeMeHII ero O 6lIJ'IeHII.ll, 
.D.t. 3a:as: IDITepBarr ~peMeHII OT BCilhllUKII peax~opa· ;a;o ~ClMCHTa pern-.. 
cTp~ fo,icTporo Hei'ITpoHa', ~rn~mo1 ~rrpe;a;ellll:.fb :meprni> :s:a.rreT'ruo~ero_· 

. , ' . . . . .. , •., . • . I . ·.' 

_1 nen:-rpoHa; BTopas: 'IaCTb npeµ;cTanlI.lleT co6on: pacnpep;erreHIIe Bo BpeMeHII 
oanao~hlBai6n~ HeHTJ>OHOB .OT OCKOlIKOB.;.npep;IIIeCTBeHHHK<>B, o6p~oBa-, 

: BIIIIIXCJI oa:' ~peU.ll; o6rr~e~ B: o6paoJie, 'B TO' BpeM,11 KaK HellTpOHHhlii: 
,, ' ' \ : , ,'• ' ' ' ,,,,' ,, •. :,.' ' ' .• '•-:, I I.' '. ' 

no TOK peaxTopa noµ;aBrreH:' · · • · < . . . . • ·.· ·• · . . , 1 • , • . . 

:- EcJIII o6o~Ha'IIITI, C)'MMY C>T~'IeTOB ~iH, ~ap~rIICTpIIpon~m:ti,IX B IIH~ep-; 'I 

Barre ~peMeHII, (t1,,t2), KaK Nv;,,_q:i;e t1· II t2 OTt'I~TI,maeTC.ll 0~ MO~~IITa'' . 
pXOH'Ia.HIDI o6~y'I_eHII.ll; TO,IIOITil()e '"IIIClIOl 3H(S DN paimo· 

. . '8;;~·Nv1 .. )/r,D-.t;t;,~~}: 
•-·· ·· · fDN .. 

•(1)·· 
'! I_. 

·. r;a;e F(T; D.t, t1;'t2f :_;'qiyHKQIDI,, COOTBeT~T~:VIO~a.ll MeTo;a;y _o6~J'IeH~ A 
~KIT~'I~~a.ll· n:apaMeTp~ ~pynir ~H .. 'IIIClIO HeHTpOimB p;erreHII.ll,. IlOJIDH.: , ' 
BIIIIIXC.ll oa BpeM.ll o6rry~eHI{.ll, paBHO 

I'-." ' .. ~•.• •,, ': • • ) ' 

._,.•. ,, sF;=•NPN_+s;NJ 
. ·· · •EPN.' , · · 

''. , . .. . .. .. '. .. ., ·, , ,· ... : , ' . •· '' ' : , '·., . 
· 3;a;ecb Npw 'IIICJIO MrHOBe:EIHhlX HeHTpOHOB µ;errew; EPN· II fDN - a<f><f>eK-

' , : , ' , , • ,. , , ' , ; ', , ~ , , I •• \ '• , ' • , •, , t '. ';; ' , . , f • 
TIIBHOCTII ;a;eTeKTOpa p;ll.ll MrHODeHIIhlX II oanaop;bIBaIO~ HeIITpOHOB c_o.: , 

, 0;1.3eTCTne~o'. ,3H~'IeHIIe f3eff MO~e:t 6bITb no~~~O:II~,ypan:iie11Itir. 
·,' ·•• • ' : ,',\ ",'' \· ,,' • ·' , ',', . L,', ' ' 

•:i-
,.:, 

.. SiJN 

l '.'· • 

. (J,JJ =:= SFN° 
: ~llll: B~lIII'I~HbI' F(T;tii; t~, t2Y 6~~rro· dorry'!erio crre;a;yro~ee BhlpruK,emrn, ·::'' .. r· .· 

• IIcnorri.oyro~ee' WeCTIIrpynnoBOe. llpII6mi:)i{eHIIe, IIpe~lI02KeHHoe '_KiinnHOM .• 

/1 / II J'IIIThlBaio~ee nepII'o]l;II'Iecxoe; 0 6rry~eHIIe MIIIIIe~: 
'' .. ' : .. ,: : ,·, ,· ,, : . ',: : \; ··< .. ·· ,; i' 

,F(.T,llt)1;ih~ [E ,\-A~t ::~~:~~-~'- (e-f;i~.~;~;\d2)fr.·. 
',:·.· 1 •.. ·'.'i=l, ... ,· .. · ·.': - ··' ·· .· ,:.· , , 

.. · I , . . , ., . ;- . •. 

3;a;ec1, -{1-i -: OTHOCIITelII,HhlH m,:rxo;a; II ,\; - llOCTO.llHHai!: pacnap;a ;IJ;ll.ll i-Ton, · 
rpyllllhl 3H.. . . . .. . .. 

. , •, ··," ' . "· 
/!" ' ·, ' ' . '• ·, 

Ill.Peoyn1>TaT1>1' HOMepeHHH. 

· C'u;elibIO npoBepKII1 pa6oTocnoco6HocTII ycTa.HOBXH 6hlllll npoBe;a;e~ 
IIoMepeHII.ll c IIooT'onm.m ypa.Ha 233rf;II· 235U. B micToJI~e:f pa6oTe npe;a;
cTamieHbl npeµ;BapIITelibHble peoyrrbTaTi.r IIOMepeHIIn:. 06parin;hl IIMelIII <pop-' 
MY µ;IIcKoB ;IJ;IIaMe-rpoM: 50-:-Sf MM II noMe~arrIIcb BHYTPII ;a;eTeKTopa noµ; 

, , yrrro~ 15° ~-. 20° no OTHO~eHIIIO K OCH 'nen:TpOHIIoro IlJ:'IJrn. OcHOBHMe xa
paKT~pIICTIIKII o6p;aon;oB npIIBeµ;eHbl B Ta6lllln;e '1. 'C~p;ep)Kamre 2.35U B. 
o6paon;e 2~3U He npeBhllIIaJIO 0,02%. ' , . ' 
i . • • ' ' . • ., .-

Ta{)lIII~a 1. XapaKTepIICTIIKII O 6pa~n;cm 
. ~· . i 

11foo,Ton. I 13ecl06or;rgeHIIe 
r · o . 

I I ► s''• 

< I _235 u -I 7 I, 90 
·1 ' 

_'1/i 

235U -~,31·· 90 

;~3U ·' '0,1 1 · 98!11 ... 1.2, 7 .1019 , . · 
I. 
'. 

·, 

· Ha· pIIc. 3_ II 4 noxaoaHhl 3xcnepri~
1

eHTaJib~u,1e · BpeMeHH@e • pacnpeieire~ · 
mis: ,p_erIICTpIIpyeMhIX HeHTpOHOB; norry:'leH,Hhle c o6paon;aM~ 235 u_ (Qi r) 
II 233U •. , . _.;;'./ . . . : . ': : . .· .. '. . , . ' . 

<I>oiI 6hlll IIOMepeH c IlOMO~bIO 2 MM <pIIllbTpa Cd,.nmiHOCTI,IO IIO;IJ;aBlI.ll-
: IO~ero TCIIlIOBble ·Hen:TpOHhl1 II COCT~ll.ll; He.6orree 12% B Crry'Iae 235 U II 

.He 6orree _3,7%_ ;IJ;ll.ll 2~3·u .. 1:f TO 6~ ·. IICKlIIO_~~TI, ,npoc'IeThl IIpII. OIIp~;a;erremr~,' 
. 'IIIClla MrHOBeHHblX HeHTpOHOB ;a;ri.ll 235U II JMeHblllllTI, <pOH raMMa:.XBa.HTOB, 
' ' \ . . ' . . "'- ' , 

IIOMepeHII.ll npOBO;IJ;IIlIIICb Ha nop;anrreHHOM C llOMO~IO CBIIHD;OBOro pacce- . 
II~aTe_lI.ll (npII6mmIITelll>HO ~ 10 pao} llO'l'OKe,neii:TpOHOB.' ·. . , '- :- , 

1 
· '· PeoylibT_a.Thl IIin.iepeHIIH n9Kaoa.Hbl -~ Ta6rrIIn;e 2. Bee BelIIPllIBl,I /Jej ,/ . 

1IpIIBeµ;eHHhle B Ta6mi:n;e, ,6hl:lIII llOlIJ'IeHbl ;IJ;I.ut D.t ,= ,20' MC, t1 =40 MC II . .. 
t2==160'MC. Hy~o.no;a;'I~pXH)'Tb, ~TO CTaTIICTII'IeCKa.ll OIIIII6Ki llOrry'IeH-·': 

\ '. , . - '· . . ,- t ·. •• u' . . , •,. •• • ,. , -

HhlX BelIII'IIIH D HeCKOlII,KO pao MeHbIIIe cyMMapHOII, KOTOpa.ll npIIBeµ;eHa B.-
Ta6rrIIn;e 2. , · · · · · - · 1 , · · · · 
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PIIc. 3. BpeMeHHOII.CIIeXT~ H~ii:T~OHOB l];lll!:235 CJ. Bpe~ II:lhe;epeH 
·~ 15 'lac. IIIIIpnHa x~inoB 1024x64 ~KC+ 1024xi28 MXC. Hm1u 
'xpIIBM ~ qlOH, ~:lMepemnJII c·rroMOll.\bI() xa~MIIeBOl'O q>IIIILTpa . . 

·4 
i 

PIIc. 4. BpeMeHHoii: crrexTp HeIITpo:s:oB µ;lI.ll 233U. Bpewi II:lMepeJilU[_' 
-~- 21' 'lac .. IIIIIpHHa X~aJIOB 1024x64 MKC '.+ 1024xl28 ~c: Hn:)i{~ 

' ' l \ •;. ' ' ," •' I ~: ) -,; 

,xpIIBa.11-<poH, ,,., ·,:.i. 

b 

.I 

i 

·,, 
51 

J 
l 
1' 
·, 

I •. 

I 

Ta61m:a;a 2 .. Pe:1ym.TaT1i IIDMep~II y_' \ 

I, 

II:10TOII 'tuoM, 'I SP!; SnN 

235 U ' I '14 2,490 :_107 142019±426 0,00650±0,0001_4 
\, 

235U I 15 · 4,131.101 235918±510 o,oo647±o,ooo14 
' l •(, :•,' .,-• ' ' ' ' '• c • ' ' • 

I. 
233U . I' 21 6; 951 .·101 110608±856 1 · 0,00211 ±0,00001 · 

·_. ¥i>~~ellllli[e ::l~a.'IeHIDI :~;ff rronY'J~m,x c !J~cnemn.IM oTHowemrnM 
-0cpcpexTIIBHOCTeII µ;mi: :1arra:1µ;LIBaI()~. II MrIIOBemn.oc · HeIITpOHOB ,c · nc"." 

/, , , I " • ' , ; , , ,. \ ' ' •• 

. IIOIII,:l<?B,aHIIeM 0Heprnii 3H II:l pa6oThl /3/: 
. . , • , : l 

. €nN/€;N· = 1,42± 0,()2. •·•· 
'! · . , :( \ :• ·,. ,, >,..,. :, I,• 

. ••, . ,; .. '·.:_ •. i . -i ',' ·-,' 1,.,_, .'-. ·. ·:· ', . .'·:,···, i ' .. : 

Pac'!eT rrponoµ;1mc.11 µ;mi xruKµ;oro,:rinoTorra B oTµ;em.HOCTII c yqeToM oT-
•~ocIITem,lll,IX inrioµ;ori·pa:1ir~HLIX rpyrrrr 3li; :Bhl'IIIcne~rroxa:lani,'I;<> 
0cpcpexTIIBHOcTII · µ;~ :1a~adµ;hlna10~mc HeIITpoiion µ;~ ~:l<>TOIIO~ ,235U. n 
233 U IIpaKTri'!ecxII. Ol];IIHaKOBhl. Ilcrro~btl)'JI. II_OBeCTIIYIO, BcJmcurny fJeil _ µ;nJr 

' 235rJ/fh:. :_ : :.,,-~ ·-: , l'\i. ·: . .. .. . . ·, 
.- , , _ .. , : .Ben(235U) 7~; 0,0068± 0,0002, .· .... _ . _,_ . _ _ _ . 

0icJep~~~~a \ c' ;~dsu:· MO;~o ·.no~ T~' 6;~ow~ik~ ~~~ex;~H~CTe1i' :. 
' , . , . r ·r,, .. i ,. , . , , . • • • , • , , •. , ~, , ,- ,, / 

perIIcTpa:a;HII MrHOBeHHhlX n :laIIa:lAhlBaIO~X HeIITponon: ' · 
. . .. ,. . , ' ··, : ;'€DN/~j>; ~' i,3~f ~,06~, .. ; . 

'.. . , , I : . , 

/'ITO Haxoµ;IITC.ll B pa:l)'MHOM cornaclIII C pac'!eTHhlM OHa'IeHneM. .. . 
. IIcrimn,oy.11, a~crrepHMeB.'raJILHOe OT~OUienne' €nil!€ p~ ,· II~JIY'IIIM Beim'lll:tiy. 
''f3et/µ;mi: 23~u:· :. . , .. . ·• -', : :, , . .' .>, .- ... ·· , ·. ·. \ . · .. '. _, 

' · ·}3e//(233l.J}~ 0,0029± 9,0002. 
,· ' •. • ',. ! '. ''. ' i.: ,·, ',; :' 1., I:'•: • . ' ' , 

~TO . mra'!eime ·. H.Gcoµ;IITCJI. B xop~UieM corn~ClIII . C pe:1ylThT8!l'OM pa60TLI'; 
/fa/:,fJe/f(muJ~ o,002i±o,0001-·-- _, .. · ___ : i' , !. ···_. _- ~~. _ 

Il:1Mepem. Ha .ycTaHOBKe "lfooMep". IIO:lBOUS:IOT. llO~TI, Ha'IaJThlThIII 
iracTOX XJ>~OII j>acrraµ;'a 3H; x6TophlII np~eµ;~H- Ha pn:c~ 5 µ;mi: 23~ u ~ i ' 

~. ' ~ ,' ' . . . ' ' ' ', ~ ,' ,. . 
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P11c: 5: )Kp11nrur pacrra)l;a: 3H µ;mi 235U. Ka)Kp;M· T<>'!Ka cooTDeT.:: 
~TBy~·/cyi1Me OTC"qeTOD Dt> DpeMeHHOM IIHTep~arr~ 6,4 MC 

• I • ". ,.• ' < , ', ,, ' • 

8~11 µ;~HHhl~ · no~yqeiJ:~ 113 _ nnMepe~ri 6e; .. cB11mi;oBoro. paccemmTemr 
, B 'Heib:pOHHOM ny'lK~. Cmmwii:oir 'rrIIHIIeH irn' p~cyHKe IIOK~OaIIa T~OpeTlI- . 

•• -.,. ' • ' •• \ , .":- • / .•C ' • I ,'. .' 

_· 'leCKaJl KpIIBM1 IIOlly'IeHHaJl B WeCTIIrpyIIIIOBOM npII6lIII)KeiIIIII C IIapah,Ie~ . 
, TpaMII nn pa6oT:E,I /2/., Hawrr:cn{eHKII D03Moirnoro cy~eCTDOB~HIDI c'eµ;1,-, 
\ ~OH rpyilllhl c_ ~7 ~ 14 c-1' ( nep110µ; norryp~~rraµ;a T11~ =·SO !'IC:) n'oKamJ-
naro'i, "ITO A1 < 0,003. · · · , ' ' · · · · · · 

lV .BbIBQ_gbI 
r ., \"' 

11 

; ·. JI' . ,I. 

· Ha IIMnylll,CHOM peaxTope MBP ;,. 2 conµ;aHa II Jii::IIbIT~Hct ycTaHODKa µ;mr.: · 
', ' , . , ' ' ,C., ' ' . I,, ,,,,',' 

IIDJ'lemur Bhlxoµ;on nananµ;hlna10~11x HeirTpOHOB MeToµ;oM nep110µ;11~~cKoro · 
o6rryqeHIIJI o6pam:i;on. Ilp,onep;~H1>1.nepm,1e 11nMepemur c ·06pann;aM11 f~5U .II, 
233U. IlOlIJ'leirn~e penym,T'aThl HMeioT x~powyro ~TaTHC;rieceyi> ,TO'l- , 
HOCTI, II corrracyroTC1l C 113De~THhl1111 Ii, lIIITepaType' p;aHHhlMII. YcTaHODKa , 
' ' . ·. t . . ' ~ : . . - - -·.. -·~ .· • . .• . . - .. • "'. 

µ;aeT B03MO)KHOCTI, on;eHIITb DKllap; KOpo:rKO)KIIDym;nx rpynn D IICnyCKaHIIe 
nananp;hlDaIO~IIX HeHTpOHOB. .. , 

· B 6lIII)K'airweM 6yµ;y~eM IIllaHIIpyeTC.H IlODhlCIITI, n HeCKOlil,KO ~an 'noTOK . 
HeHTpOHOD Ha o6pann;e; JBelIII'lIIT~ 'IIIClIO c-qeT'lIIKOB n ~eTeKTOpe II YlIJ'l:. · 

. . . ·' ·. ' ... ·J,. ' ' . 

UJIITI, !pOHODhle ycJiODII.H, 'ITO- l];Oll)KHO npIIDeCTII K IIOBhlWeHIIIO TO'lHOCTII 
u · • , , ·, · , • . ,· ~. •· , : • 1 , I_ • : ·• , - -~ _. _.. : ~ ·,113MepeHIIII .. •·,,. ·, ,- ,•,. · ', , , '-, ,, , .,) ·-. 

,{, 
,. .' 

I 
8, 

,: 

! 

• I 

~ '.( ' 

'OrmcaHHaJl ycTaIIODKa IIM~eT ,piµ;'npeIIMy~eCT~ nepeµ; amworwmw.m 
ycTaHonx:aM11~ on11c~mi~,-Hanpm.1ep, n /2/-: Y~T~~BKa no~~oIT.HeT nJy.:. 
'laTL 3H Me)Kµ;y'HeHTpOHHhlMII BCIIhlW~aMII peaKTOpa cnycT.H HeCKOllbKO · 
MII1IlIIlCeeyi'iµ; nocrre npephlDruIII.H IIOTOKa HeiiTpOHOD. Mcrr0111,_::lonaHIIe yc-ra:.., 
H'OBKII. If co:.feTaHIIII . C. ~pyrIIMII Me TOI];~. II;MepeHII.H VDJ{ · n:~DDOll.HeT, · llO-

: 
1 

,· , .••. { ,· ,·. • ', ' ' i . ' I 1 ' • ' • u / •, . '• ' ~ . I 

· lIY'lIITb 6orree TO'IHl,Ie µ;~Iq:,Ie · o nananp;hlDaro~ HenTpoHax. 
' ,- . " , ~ j • ·1 • •. ' . ' . ,, \ - ,,,,., 

Heo6xoµ;IIMO TaK)Ke OTMeTIITb,1iTO n ~eiicTBIITellbHOCTII aTo MHOron;e-· .. 
I ', : " •• • •• ' • 'I., ' ·. . .· , • ' • 

' rrenrur ycTaIIOBKa, KOTopaa: MO)KeT 6hlTI, llCIIOllb30Da.Ha µ;1ra peweHII.H 'p.Hp;a 
µ;py~nx oa~aq q>imnK~ µ;err~mu:, paµ;II~OHHoro OaxBaTa H~lITpOHO:S lJ,T.µ; .. ·· 
/q/. ' ' ; . , ' ' \'. ,, ', . ' , ' ' 
. . A.n-rop1,1 Bhlpa)K~T cBoro 6rraroµ;apHocTb p;oKTopy 'BJt <l>ypirney ·na 
ero'iiocTOJIHHhlll: ~Tepee K .naweir pa6oTe; Mhl, TaK)Ke 6n:aroµ;apHhl; µ;-py 

'JO.B.I)mropieny;na ,npe~~c~am1eH11e,06pan'n;~D ,ypa:ii~ Ii' CJ~.He_rone~Ol\JY 
na noroT01meH11e npeµ;ycimnTerreir. · , · · 

' . ' ·1 ',· ,. , . /' 

. :.,,, I 
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