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nocne OTKphiTHSI ra~IOM H illTpaCCMBHOM B 1939 rony neneHHSJ Hnep cjJH3HKH Ofipa

THnH HCKniO'IHTenbHOe BHHMaHHe Ha 3TOT npouecc, C OnHoi! CTOpOHbl, H3y'!anHCb OCHOB

Hble 38KOHOMepHOCTH neneHHSJ, a C npyroi! ,:- H3MepSJUHCb. pasUH'IHh!e KOHCT8HThl, KOTOphle 

onpenenSJUH B03MO:>K~O.CTb TeXHH'IeCKo.ro 'HCUOUb30BaHHSJ neneHHSJ Hnep, 

OnHoapeMeHHO c HaxonneHHeM sxcnepHMBHTanbHh!X naHHblX ycnewHo paseuaanHCb 

TeopeTH'IBCKHe npencTaaneHHSJ o npouecce neneHHSJ, 

OcHoaoil 3THX pat'ioT/SJBHnac~: xane.nbHaSJ Monenb neneHHH, npenno:meHHas .H.J.1,Cl>peH

xeneM H H.BopoM H n.YunnepoM, KOTOpaSJ no CHX rrop He ·yTpaTHna caoero 3HB'IBHHH, 
....... 

K HaCTOSJWeMy apeMeHH Haxonrrell CTonb t5onbwol1 MaTepuan, CBSJsaHHbtll c Hsy'!eHHeM 

neneHHH, 'ITO 38TpynHHTBUbHO na:me npOCTOe nepB'IHCneHHe OTnenbHbiX HBUpaaneHHil HCCne-. 

noeaHHli, 

Mo:meT eosHHKHYTb aonpoc, He yTpa'!eH nu ceil'lac HHTepec x cjluauxe neneHua? Bes-

ycnOBHO HBT, H onHa H3 UpH'IHH 3TOro COCTOHT I} TOM, 'IT~, H3y'IBH neneHHe, Mbl nony'!a

BM UBHHY!O HHcjJOpMaUHIO 0 KOUUBKTHBHOM nBH:>KBHHI;! HyKUOHOB snpa H CBOi!CTBaX Hnep UpH 

TBKH~ OOnblfiHX necjJOpM8UHSJX, KOTOpbiB nocTyUHbl UHWb UpH neneHHH, 

OnHH 113 aoupocoa, npHBUeKaiOWHX K ceoe BHHMaHHe cjJH3HKOB, HHTepecyJOWH:X:CH 

neneHHBM, - STO BUHSIHHe Ha UpOUBCC neneHHSI OOOUO'IB'!Hb!X scjlcjleKTOB H UBpHbiX KOppenSJ

Uifi! Me:mny HyKU.OHBMH, 

Kax HsaecTHo, npu aHeprHH eosfiy:mneHHH, paaHoil t'iapbepy neneHHs, snpo a cenno

aoll TO'IKB OK83b!B89TCSI XOUOnhbl~, no Mepe YB9UH'I9HHH 3HeprHH B03oy:mneHHSI, OTKphiB810T

Clt HOBbie K8H8nbi neneHHH, COOTB9TCTBYIOWHB HOBhiM 3Ha'!eHHSIM Cl1HHOB H 'IBTHOCTH nng 

ypoaHel! Han t'iapbepoM neneHHH. 

nopasHTBUbHb!M OOCTOSITBnbCTBOM, anepBb!B OTMB'IBHHhiM O.BopoM Ha 1-A )KeHea

CKOil KOHcjlepBHUHH, SIBUSIBTCll' COXpaHeHHe !fHcjlopMaUHH 0 COCTOHHHH snpa B cennoaoi! TO'!-

Ke no upouecca pasneneHHH, o 'IBM cauneTenbCTBYJOT, a. '!SCTHOCTH, yrnoabre pacnpe.nene·· 

HHSJ OCKOUKOB neneHHSJ, 8 CBH3H C 3THM npencTaBUHBT HHTepec aHanH3 HMBIOWHXCSI 3Kcne

pliMBHT8UbHbiX naHHhiX ·c TO'IKH speHHH xonuenuuu KaHanoa neneHHSJ O,Bopa, npoaenenllhlll 

B pafioTe H,C,PafioTHOB8 H np./1/, 3TOT 811BUH3 naeT nonTeep:mneHHSI KOHUBUUHH KBHa-

UOB neUBHHH H UOKB3h!B8BT B03MO:>KHOCTb IIO'ITH KOUH'IBCT~BHHoro OUHCBIIHSI neUHTBUbH~IX 

wnpu,H' qiopMynoll Bopa-Yunnepa npH •·pa~yMHhiX npennono:merma:X o pacnono:meHHH xananoe 

"eii;;HHSI ·R, xapBKTepHCTHK ,,·, 8 r 
- CO,OTBBTCT~YIOIUHX UOTCHUHaUbllhiX fiapbep?!B• . STOll pafioTe 

3 



UpiiBOll!ITeH HOBble .naHHble 0 KBallpyUOJibHOl! KOMUOHeHTe YI'JIOBOI'O paenpe.neneHIIII _OeKOn

KOB .neneHII!lo 

OllHIIM 11a Hall6onee . . . a<P¢eKTIIBH~X._MeTOllOB. llay'leHIIII. KaHanOB ll,eneHIIII !IBII!leTeH 

!·· 
llenonb3oaaHIIe npoueeea ( d,. pf ) Lnp11 KOTOpoM HllpO MO}I{eT HMeTb :9Hepi'IIIO a.oa6y~ 

I •• ·, 

:}l{.neHHH MeHbwe; qeM np11 aaxaaTe Tennoaoro Hel!Tpo~?·. 

Cpellll · ;>KenepiiMeHTBIIbHhlX pa6oT . aToro HanpaaneHIIH ene.nyeT HaaaaTb pa6oTy,. Bbl-
. . ; .. ' . /2/- . 

nonHeH~YJO 8 .noe-AnaMoeeKoll na6opaTopH11 EpHTTOM 11 .up. • AaTOpbi 113Y'IRnH aaallell:" 

uoeTb yrnoaoro paenpe.neneHIIH oeKOnKoB .neneHIIH oT sHepr1111_ aoa6y>K.neHIIH .nnn H.nep. 
2(0 234 . 

Pu II u • nonyqeHHble .naHHble (pile •. 1) noK83b1BaiOT, 'ITO poeT KBa.npaTa npoeKUIIII 

emiiia 'ii~ oeb i:xeneaan np11 y8en11ite~~ii ·~aepr1111 aoa'6y~.neHIIH Hllpaa ee.nnoaoll TO'IKe ae 

HBnReTC.R MOHOTOHHbiM. 

npll :9Hepr11HX aoa6y>Kllellllll aa.n noporoM .neneHIIH, paBHbiX 0,7; 1,6 II 2,7 Maa, K
2

. 

HCDb1Tb1B8eT CK8-IK.H. 

Ebina BbleKaaaH~ r11noTeaa, 'ITO eKa'IKII np11 aaepr1111X 0, 7 li 1,6, Msa eaHaaHbl' e 

aoa6y>K.neulleM KonneKTRBHbiX raMua-a116paulloHHbiX ypoaaell, a eKa'loK np11 2,7 Mas eaH

aaH e paapbiBOM napbl HyKIIOHOBo npRHIIMa!l :9TO npe.nnono>KeHIIe, Mbl llOII>KHbl eornaeiiTb

eH c TeM, 'ITO aaepreTII'leeKaH menb lliiH ypoaaell 'leTHo-qeTHbiX Hllep .qon>KHa yaenii'IIITb

eH;: np11MepH01 BllBOe no Mepe )'Beiiii'leHIIII .netiJopMaU 1111 Hllep. 

B pa6oTax, npe.neTaaneHHbiX Ha sTy Koa¢epeHuiiJO EoH.napeHKO 11 .np.
131 

11 Pa6o1-ao-
/l/ . . 

II llp. , UOllllep>KHBaeTe!l :9Ta TO'IKa apeHII!l Ha OeHOBe HeKOTOpbiX llOUOIIHIITeiibHblX BbiM 

:9KeUep11MeHTaJibHblX llBHHblXo 

B Ka'leeTae .nononHI!TenbH~IX apryMeHTOB npiiBOll!lTeH IIHTepeeHble aKenepHMeHTanb

Hble llBilHble' 0 ~aBIIeiiMOeTH 'lllena BTOpH'IH~X HeiiTpOHOB OT 3Hepl'1111 HeliTpOHBo npu 3Hep-

r1111 2,0 Mas Ha6nJO.naeTeH xapaKTepaoe 113MeHeHIIe aHepreTII'leeKoll aaalleiiMOeTII aenll'lll-. . 
Hbl .~- 3Ta o6naeTb 3Hepr11H Hel!TpOHOB eOOTBeTCTByeT. B036y>KlleHIIIO Hllpa B eelliiOBOl! 

TO'IKe, ,paaaoM:y, np11Mepao1 :<:,5 Mas •. HbleK83biBaeTeH r11noTeaa, ~TO npH MeHbWIIX saep

riiHX. B036y>K.naiOTe!l JIIIWb KOJIIIeKTIIBHble ypoBHII II :9Hepl'11!1 Hel!T!JOHOB lllleT Ha yaeiiii'le-

Hlle KIIHeTII'IeeKOli 3Hepr1111 oeKOliKOB.' npe.nnonaraeTeH, 'ITO yaen11-ieH11e v np11 2,5 Mas 

eaHaBHo e paapbiBOM napbl. Ha aTo >Ke o6eTOHTenbCTBO yKa3biBaeT 11 HeMOHOTOHHoe 113Me-
,. ... .·. . .. ' 

HeH!Ie yrnOablX paenpe.nenea11li oeKOIIKOB e SHeprlleil HeilTpOHOB,. Bbl3blBaiOIUIIX .neneHHeo 

Ha ponb napahlX ·KoppenHuHil Ha 6apbepe .neneHIIH yKaablaaeT a eaoeA pa6oTe 
. . /4/ . . 

. CTpy~HeKBll ~ A~an11a11pyH pe~ynbTBThl pa~oTbl 6p11TTB " .np., CTpyTKHC~HA .nenaeT 

HeeKOIIbKO RHble BbiBOllhl1 'leM j:,auee ynOMIIHYTble aBTOpblo npe.nnanarall, 'ITO .3HepreTBqe

eK811 lllellb B ee.Qnoaoil TO'IKe TBKa!l >Ke KaK B DpB. 06bi'IHbiX .ne¢opMBllll!lX1 CTpyTIIHeKRA 
- ' •'. 

e'IHTaeT, 'ITO 'e aiieprBB 1;6 Mas. paeTe!l o.naa napa, a npa ,saepr:a• 2,7 Mas B .ce.nnoooil 

TO~e Boa6y>K.naeTCII. 'leTblpexKBB3B'laeTB'IHOe eOCTOIIBIIe. J1ueHBO e 3TOil aaepi'HB 6hleTp0 

HB'IBHSeT paeTB IIJIOTHOCTb OllHO'IBeTB'lllblX eOCTOHHBilo 
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Ho;M· npe.neTaanHJOTeH 'aeebMa IIHTepeellbiMH' .nanbHel!wHe Hecne.noaaHIIH_·a I ~ ~ 

:9TOM HS-
___ npaaneHHH. •. 

• I . . . 

roaop!l 0 BIIIIIIHIIII. OllHOHYKIIOHHblX eoeTOSIHIIil Ha n.poueee .neneHIIH, He1Ib3!1 He_ aen::>M-. 

HHTb' enoHTBHHo'e nenea'.ie .si.nep. no-BHlliiM;My, HMeHHO ll~ll SToro npo'ueee~. Halleion~e 
. BeiiiiKB pOIIb OllHOHyKIIOHHblX eOeTO!IHIIl!o , 

' ' I /I 

' . . . :_ .. · .. ,• /5/ 
B 113BeeTHol! pa6oTe IOxaaeeeHoM · 6blna _npe.nnpiiHHTa nonblTKa y'le.eTb BIIIIHHIIe 

OllHOHYKnOHHblX, eoeTO!IHIIil Ha 6~pbep .neneimH II·· eOOTae-r'eTBeHH~ aa aepOHTHOeTb. enOHTaHo:: 
-~- . . ', . . . ; - . . 
HOI'O .aeneHKSl. 

·~ ·\ 

npaBIIIIbHO OTpa>KaH .OeHOBHble .TeH.neHUIIH lf3MeHeHlfSI neplfOlla enOHTaHHOI'O ·.neneHHH. 
• ,_ > • ,/ - • ' 1, •· ' ( 

llJISI pa31IH'IHblX 'H30TOIIOB 1 · MC?llenb. K..xaaeeeaa BJ)Hll IIH 'MO>KeT. nimHeCTlf ·non bay p.n
11

· 

. . ' . .. . . . . _., . 
. TO'IHOI'O npe.z;teK~3aHHII ·neplfOllOB, eUOHTBH!IOI'O .neneHHH HOBblX H30TOIIOB Tp~HeypaHOBblX 

31IeMeHTOB. . . . . 
O.nHHM lf3 He.noeTaTo.fa·o o6oeaoaaa'HhlX npe.nnono>KeHHA Mo.nenH IOxaaeeeaa, 'non-

aepraJOWHMeSI ,r ... , .', :. ",• 
Kpll:lfKe, II!"'IIHeTest npelliiOIIO>KeHl{e 0 eoxpaHeHHH 3HaqeHHSI • npoeKUHH enlfHa 

. aa oeb_ .neneH.HH a npo~eeee .neneHlfst. 

' .· ·... .. . ' ' .. - . . . ·, . ' /6/ 
'. Ha aacTORWyJO Koa¢epeHulfJO npe.neTaaneaa ·pa6oTa· YplfHa If .3apenKoro. ,-a KoTopol! 

~ • ' • ' ,' • ' ·~ • ' ' ' J I ' 

lfeene.nyeTest BIIHS!Hlfe napHblX Ko'ppenstulfA HfMOHOB aa"aepOSITHOeTb enoHTaHHOI'O . .neneHlfSI. 
. . . \ ' ' ·' ' '· 

Aa_TOpbl noKaaami, 'ITO 'MaeeoBbll! Koa<P<P~nlfeHT B , axo.nstWHl! a noKaaaTenb a Ken()-'· 

'HeHThl 1 o_npe.nenstiOLflel! neplfOll enOHTaHHOI'OtlleiieHHII1 elfiibHO 3iiBHCHT· OT ~Ha'leHHSI ,3Hepre-: 

Tll'leeKOil lllellllo . I. 

,i ' . :. ' \ .· '• 
11exo.nst lfa sTore> ·npe.nnono>KeHnst; MO>KHO o6"LsteHlfTb yaennqeHlfe neplfo.na enoH'I:~-· 

,.,-
·\ aoro .neneHHH ae'!eTao-qeTHhiX II He'leTHO-HeqeTHblX stllep. no' ,epaBH';'HH-10 e 'leTHO-'leT-

Hb!Mlf. 1. 

6b!IIO 6hl IIHTepeeao 06'LstCHHTb aa OCHOBe :9TOI'O flOllXO,lla H ,Ha6nro.naJOWHSCSI aapna-
\'' ', • ; < ' • < ,· • .I ' 

UHH Iieplfo.no~ enoHTBHH,oro .neneHlfst Linst >'leTHo-qeTHhlJc st.nep; O.naaKo: eeTb oeaoaaHHH_ 

. onaeaTbest, 'ITO. eymeeT~YJOlllaH 'TO'IHOeTb 3HaHifSI I!J. lliiii _pasnlf.'IHhlX · H30TOUOB ~e aeer.n,a 

.D.OCTflTO'I_Ha. 

' 
B IIOeiiellHlfe _foOllhl 6b!II OTKphlT HOBhiJr Knaee si'aneHHJ!, B 'KOTOpblX 

1 
B03MO>KH0

1 
ewe 

6onee pe3KO 1IpOS!BlfiiOeb BIIlfSIHlfe OllH;HyKIIOHHhiX eoeTOSIHlfl! Ha aepoRTHOeTb enoHTaHHOI'O 
. ' . ' ' 

· .neneHHa~· , 1 · 
..~-_, ,', . 

' ' ' . . ' ., . :/7/ 
'11MeeTCSI B BlfllY eiiOHTaHHOe lleiieHlfe Hllep, HaXOllHWlfXeSI B H30MepH_OM eoeTOSIHHH 

•', - ~ ._ \. . .. 
· · 3ToT · npoueee 6hm anepBbie o6aapy>KeH. a .lly6ae,. Kor.na nplf o6ny'leHHlf 

22 " ' . . ' . . ... ' -.. . - '\ . '. ., ' 

~~ _, N e . . _ aa~nJO.nan~e.b . o6paaoaaulfe Helf.3Be~THoro lf30Tona,, pacn~.naromeroea 

neHlf!l e nepll~ll_OM ~onypaena~a !(MeeK: 

··,,( I \ >: 

~. ' 

' ·.:~ 
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\',/ 

., 
'All Mila nepsbiX 'aitenepR'MeHTani.HbiX 'AaHHbiX n03BOliRll· Bbtex'a3aTb· ranoTe3)"' 0 :TOM, 

_qTo Ha6moitaeMblil a¢¢exT · o6'bHeHHe-TeH enoiiTaHHbiM AeneHReM H_i:tpa, HaxoAHIUeroeg' s_ 

H3,0MepHOM COeTOHHRIIo ; ·-· ·. ~ '-:·--

n /8;' ' ' ' ' ' ' ' 
· ', oeneAyiOlUIIB SKenepRMeHTbl· ·, B KOTOpbiX a,P,PeXT na6niOAaneH npR o6nyqeHIIII 

paaliRqHbiX -MRWeHeil 6onee nerx11~11 qaeTIIUBMII, BKliiOqag. anb¢a-qaeTHUbl R · AeiiTOHbl, 

, noA~BepARliR, STy £HnClTe3y, _·,,_ 

CoseeM HeAasHo H30Ton, pacnaAa10iuHileH ·nyTeM AeneHHSI 3a speMSI· 13 'Meex '6bln 
' ' ' 243 ' ,. ' ' ' : '/9/ 

eHHTe3HposaH npa o6nyqeHHII Am 95 · ,He_liTpoHaMR c SHeprHeil 14 Mas , 

Pe3ynb'r8Tbl 9TIIX' OnbiTOs,; Tax' JK9 KBK 11'-' OnbiTOB c, A9iiTOH8MH II 'anb¢a-qac'I'IIU8MII 
' ' ' ' ' ' ' ' '242 ' ' 

rosopHT 0 TOM, -qTO Mbl. IIM9'3M Aeno CO enOHTBHHbiM Aen~HIIeM Am 
95

, , H8XOAHlU9r?eH 

B noxa HeRS~eCTHOM ,IISOMepHOM 'eOeT~SI,HIIl!,_, , /' 

. .[lnH 1130TOnos nnyTOHHSI 'C 6nH3KOil Ma~eoll nepHOA enoHT8HHoro A9li9HIIH · paaeH 
' ~1 ' ' 241 ,' ' '', t'4 ''. ' ' ' 

10 ·neT, AliH Am· ·-10 ·neT, ·,,< 

' '242 ' ,. 
., )lnSI 1130Tona Am · H9113BeeTeH nepHOA enOHTaHHOrO AeneHRSI B oeHOBHOM eoeTog-

HH~. , OAHaKo, _ Ha oeaosaHHII IIM910IUIIXeH 'npeACTaaneHH.il 'o _6noHTaHHOM• AeneHHII, MOmHO 
' ',' -.,. ' ' ' ,', ' 241' ' c ' 

eqHT8Tb,·,qTO OH·'He MeHbWe, 'qeM· All!l 'Am ', ·, 3TO 3HaqHT, qTO B9pOliTHOeTb·enOHTaH":"; 

Hor'(} AeneHHSI B' l!30MepH~M eoeTOHHIIII ysenHqeHa no c~aBH9HHIO c o6aoBlfbiM' coe~Olllllle~ 
:' > ' 23 ' ' ' 

. 6?nee qe~ .s· 10 · pa3 (pRe, 2). 

' \ 

. , K H~CTOSilUeMy ,,BP~~eHH eme He y flMOeb Hai!TH 06'bHeHeHHe . 9TOI,{y y ~IIBIIT~llbHOMY 

· 'slsneHHro., 

npeAnonaraH, · qTo ·Y_I!>enHqeHHe aep~HTHOeTH_ AeneimH MomeT 6biTb 06'bSieHeHO :ysen~

qeH'!~M D!)OHIIUBeMoeTH _qepe3 6apb~p 3a' e~eT tJollbWOJ! 9Hep~HII so36yJKAeHHH, 'MI>i -HaTan'

KHBaet;feH lia Heo6xoAHMOC;bc>IHTa~~ aHeprHro so36YYKA~H-HHt pasHol!3-4 Ma~. 06.'bHelJHTb 

eymeeTsoaaHHe. AliH HeqeTH'}-:-He~.e~iioro HApa H3o~epHoro 

speMelieM. JKII3HII 1,3 MeeK - CliO>KHaH 3aAaqa, 
'- . . ' ·.··· ' 

yp_OBHH ,e TaKoll: 9HeprHeil II , '· .._ 

' 'noenei:tHHe' onbiTbl;' np_oBeAeHHble ·B '.[ly6He, yxa3b[BaiOT' Ha cymeeisosaHHe HOBbiX'' 
' ' ' ' ' ' ', ' '/I 0/ " ' ' ' 

eDOHT811HO AeliHlUHXeH ~30Mepo~ 

' ' ' 242, 
IIOHI;IMII 

11 
B Ha6niOAaneH eiiOHTaHHo-.zlenHlUHileg. II30Mep, npH:o6nyqenHH·' Pu· 

, . - :i 38 . 20 • · · 16 . . , "' i I .. 
>KHsylUHil npHMepHo ·.1· MeeK, -a: npH o6nyqeHHH, ,U.; . HOHBMH' Ne · ., ··. ,. 0_. . 11 · B · H~-

• • 1 • -. ' \ ..• '- ' 

OliiOABlleH paenaA nyTeM AeneHHll 3a speMH 3,5 eex. noxa qTO He' 113BeeTHbl Ill! 3apHt-l, 
, '\ 

HH Mace~ Ha_oTonoa •. .,· ·.··:=-: _..1 \ 

·3TH AaHHbie: Aa:O'T 'HaM oeHosaHHe HaAeliTbeH, qTo · enoHT~HHoe Ae1ieHHe ·HAep s., - . ' - . ' ; ·.. . . . ,._.: . . -~;- . , . 
H30Mepn?M. eoc-i-oSIHHH 6_yAeT,w_HpO~o pacnpocTpaHeH~~M HBlleHHeM All!! H30TO!'OB TpaHc

ypaHOBhn{ sneMeHTOB. "' . 

1",, 

,-, 6 :, 
'.~. 

/ 

'" 

,·;· 

f 

,i'')_- ·_· : ·' ' 

I . 
. ,.ll'l ·:A , 
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+ 

,·}' 

·-' 

I I 

/' 

,., ·~ 

nonbiT·K~ Ha6n~AaTb C~OHTSHHO~ AeneHHe 113 Hasec'THoro H30MepHoro eoeTOIIHHSI '6bma 
. ' · ' - Ill/ 

npeAnpHHHTa s _Apro'!HeKoil na6op~TOpHH P.BaHAeH6<;>weM 11 AP· 

, l13oTon Cm 
244 

·, o6pa3yromkileH 'np~ '6eTa-p~en~Ae' Am- 244 

- '' ' ; '+ ' '•,' 
Cllyqaea OK83biBaeTell H8 H30MepHOM yposHe 6 e 9HeprHeil !,04 

-ro-HAe~.,;a·34~Me.ex,.- .. - . 

, B HeXOTOpOJI AOlle' 

-Mas; pacnaA e KoTopo-
-." ;-. . .~ ·,:, 

EcnH '6bl H3~,eHeHHe, nepHOAa _enoHTaiiHOro A~lleHHll o!"peA:f!!liOet;> TOilbK.O aHeprHel! 

-B036yJKA9HHH, TO no oueHKe P,BaHAeH6owa II ·AP• nepHOA enoHT8HHOrO AeneHHH' yMeHb-.' ' -.· . 8 \ . . . . . ' ,. ~ . 
WHile !I, 6~,· np~MepHO, B 10 pa3: , 

.. ,0AHaKO OKa3SliOeb,. qTo BMeeTO O>KIIrl8eMblX 0,!4 rOAa nepHOA Cl!OHTaHHoro· AelleHHH 
'' ' '.244 ' ' 2 ' ' ' ' ' ' 

'H30Mepa Cm : ··. '6onbwe 1,4x!O _ roAa. . ·~ ' . 

- 3TO' y~a3biBaeT, ~a TO,qTo 'pa~pb113 , napbl . HyKliOHOB , : npHBOA!!lUHil K. o6pa30B8HHJO 

H30MepHoro yposH!I,- npHBOAHT K noHsneHRIO ,PaxTopa. ·3anpeTa,· aHanorHqHo TOMy, qTo ·Mhi 
.( ·, ' "" ~ ' . . .. , . ' - -

Ha6nroAaeM np11 .nepexoAe oT qeTHo-oieTHbiX IIA~P K HeqeTHo-He'<i,eTHI>IM. 
, _. , . ~ . '!. . '·I .. _ . t 

',TeopeTHqe~KIIB H .9KCnepHMeHT8flbHbie HCe~eAOBaHHH,38KOHO,Me!)HOCTeil eUOHT8HHOrO 

Aenei!Hll' HAep,. HaxoJinwHxeH. xaK s ocliosHoM, Tax: H- s H3oMepHOM eocTOHHHHX, sbmonHeH: 1 

llb19, B inOClleAI!IIe_. rOAbi;. AenaroT, Ha. HaW B3rnHJ:t, s'eCbMa 8KTyanbHblMH · SKenepHMeHTbl 
·' •• : / ••• •• ' •• ,· • j ·' • ... • ••. '. ' "• ' 

no CHHTe3y II 1H3yqeHHIO_CBOJICTB enOHTaHHO 'AelllllUHXeH. ll30TOnOB HOBblX HaH6onee THJKe-: 

~blX arieMe~TOB ( !02,, 104 ~ T.A. )·. :,l1HTepec K H3yq·e'HIIIO eno~TBHH~ro -~~neH~SI• TaKHX.HAep· 

'o6ycli0Bli~H, B qaeTIIOCTH, -~anHqHeM, y HHX 6onb'wHX 3'Haqe~H~ napaMeTpOB ~-,. ·,.,._qT~-MO;_·> 
-· . :- . ._.- , .·.·. -· . ., ·.. ~· . A ~ 

JKeT ,ilpHseeTII X uenoMy· PllrlY oco6eHHOeTeil. HX AeneHHH, .HanpHMep, K 3HaqHTenbHOMY' . 

' .;· sxna~y :AeneHHi H~ 3" oe~onxa cp~BHH~o-ll t.~accbi,. - . - . 

·.'1' 

- B ·'.n~6op~TopH~1 
siAepHbiX peaK~Hil Ol1HH a· .[ly6He pa3pa6oTaHa nporpaMMa' axenepH

MeliTanbHbiX. pa60T n~ nony~eHHIO II . H3yqeHIIIO. esOJICTB p~b.HaKT:~HOr~ paenaAa HAep, 
.. '. "· ' '" . ' ' ' ~ . ' . . 

, ?6pa3y~~IIXCII. B peaKUHIIX D
1

0A AeileTBHeM MHOr03apH.P.HbiX _ HOHOB, 

,Ccisce.M HeA8BHO 'eoTpyAHHKaMH na6o.paTopHH 6blll!i npose.neHbl onb!Tbl no ·nonyqeHHlo 

1130TOlla !04-ro 9li9MeHTa C ·- M8CCOBbiM' qHCli~M :t60, HeD,Ollb3YH, M~;OAIIKY, p~Hee np.!IMe"- ', 

HHswyrocH- AliH H3y'<teHHH cnoHTaHHO::'A_enHIUHXeH ~30Mepoa. 

'OpeAsapHTellbHO lsbi~H .npeAnpHHIITbl a~cnepHMeHTbl no' H3yqeHHIQ 38KOHOM'ep~OeTeA,· 
'o6pa3osaHHSI HeKOTO·p~x H30TOliOB ;TpaHeypaHOBbiX. aneMeliTOB B o6naeTH '.z •100:-. s'·:-lae-r-' 

• •. , ' . , ~ . I ' , \ .. 

,' H
1

~CTH, H30Tona 102:..ro · aneMeHTa :·e. MaeeosbiM qgc~oM· 256.- Bhlno yeTaHosneHo,·- qTo' :;;'ToT<, 
:0,. · ... '·''· ··r·,•' • .. · 1 .. ' . ,.·238 22 .. 256 .:'. •' ·,.' • 
HSOTOn o6pa3yeTcH·a·H.nepnoil peaxuHH U {Ne '-,, 4n)102 ·11 .pacnaAaeTCH nyTeM'· 
,. . . ' ... ' . ' ' ' J 

. HcnyexaHH~H ·a -:qac1-Ii_u c · TIS''- .. -, 8 ~ex; '~apuHanbHbill nepHOA cnoHTaHHor? AeneHHH 

AnSI Hero c~~~as;,11e~- -· 1500 eex. <t>yHKUHll. so36yJKAeHHH AliSI o6pa3osaHHH aToro 1130-: 
", ' ' ' « ' ' ' ' 0 22" ' 

_Tona·HMeeT. xapaxTepHbiil HenapHTenbHbili.BHA e MaKcHMyMoM np11 .aHeprHH Ne ·, paaHoll-
. '. . . ' ' . ' ,' /12,13/ ' . ' ' 

nonywHpHHOil 8-10 M:as .• 
' ~ {' 

~-. 

--~ 

' 
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nottOOHBSI·.:P,~BKUHll Obtna HCDOJib30BaHa H:;,ilJISI 'CHHTe3a, H30TODa 104 · ,·.Qnb~Tt:I 

• npoaottanac6 Ha 300 CM ItHKJIOTpoHe T!DKenhtx · aoHcia. tl Ka'leCTBe MaweHa · npaMeHSIJICSI; 
242 ! - . 22 _r • . - . f 

Pu , o6ny'leHHe npoaottanocb __ ny'lKOM HOHOB Ne .• EhtnO ooHapy-?KeHo, ;To np"'.sHeprna 

oO.,;oap.t:tHpy~II.lHX 'laCTHU', paBHOii 113-115 .Mas HaomottaeTCSI oopaaoaaHHe CUOHTaHHO-tteng-
. .. '' .· : '.· .· -34 < 2' <' < 

_merOCSI H30TOna CO BpeMeHeM )I(H3HH - 0,_3 C~K H'c Ce'leHHeM - 2:10. CM_; 3aBUCHMOCTb 

:Ce'leHHSI' oopaaoB~HHll HOBoro H30Tona OT aHeprHH HOHOll DOAOoHa Toll; KOTOpag HMena Mec-
.' ' , • o • I . , • ' ' -' · 22 ~ 
TO npH nony'leHHH 10:.!-ro aneMeHTa B peBKUHH (Ne ,4n ). < 

·' ', .ilnll _Tor~, 'lTOobi npoaepaTbi ·'ITO. HaoniO.t:taeMblli a¢¢eKT callaaH > c pacnattoM 
260 - < 238 < ,_. 22 ' 242 ! ,. < 

104 • < Ob!JIH nocTaaneHbl ODb!Thl, B ·KOTOpbiX < u oonyqancg N e H. Pu oony-
1 V 20 • • . • · " ' • I ,• · ·• ' ' ' ' ' • • ,· ' 

1 
l' 

'laJICll Ne-- , tl STHX 3KCnepHMeHTax MOrJIH OopaaoaaTbCll npaKTH'leCKH BCe B03MO)I(Hb!e 
< < < •• ' 2(2 2 2 

H30'1'0Ub! H H30Mepb!; KOTOpbie B03HHKaJIH DpH OoJiy'leHHH Pu HOHaMH Ne' 
0

. 3a 
' 260 ' ' ,. ' '< ' - 238 < < 22 < 242 20 ' 

HCKJIIO'leHHeM 104' ; 0Kaaanoc!:, 'ITO B pe_aKUHliX U +Ne . U Pu. +Ne . H30TOD . 

co apeMeHeM mH3HR 0,3 ceK He o6paayeTCll~. Ta~aM·:oopaaoM, peaynbTaTbi, aKcnepHMeHTOB_ 
' . • • ' ' \ '• • •• 1 • 242 - 22 ' ·. . . 

,!laiOT 1ttOCTaTO'lHO OCHOBaHHH npeanonaraTpo 'ITO. B pe~KUHH . Pu ( N e_ ,4n ) , oopaa>:eTCSI 

iiaoTon 104-:-ro· sne¥eHTa c Macc:~B~IM ·qai:noM 2ao.: nepaoa nonypacnapa 'cociaangeT 

0,3 ±_0, 1 .ceK, 

npa np~Be,!leHHH ODblTOB HCCJietlOBaTeJIH "CTOJIKHyJIHC~ C OObl'lHO ~CTpe>'iiiiomeliCH .. 
\ .. ·\ . . 

B noaooHbiX ?KcnepHMe~Tax TPY.lli!~CTbiO,. a ,HMeHHO: MBJ!bll'1 ce'leHHeM oopaao_BaHHH .HOBoro 

aneMeHT~ H KO~~TKHM Bpe'MeHeM )I(H3HH; ·. HecMOTpH HlJ: STO ·paapa6oTaHHBSI~ B .HlUUeli na6o:._ 

paTopHH• aKcnpeccaag XHMH'leCKaH MeTO.llRKa _noaaonai .nonyiiHTb~ :O.ononHHTenhnbl';l: aoKaaa-
·. • ~ • -- • • ;- ' I '" ,' 

TeJibCTBa CHHTe3a 104-ro aneMeHTa, a TaK:lice· ,!l8CT B0,3MO~HOCTb H3Y'lHTb ero XHMH'leCKHe 

CBOliCTBa, ·,."' 
_..": 

Boaapama,Rcb. K ai,my.>KaeHHOMy aenE!HHIO, Haao cKaaaTb, · 'ITO no-npe)I(HeMy aenae-r-:-. 

CH oa'nbwoe 'lHCJIO. pa6oT, aanpaaneHHblx' Ha Hccn'eaoaaHHe I tlHHBM.HKH npoue'cca aeneHHH, 
I 

OT~H>lHTenbHoli qepTol!' oonbwHHCTaa sTHx paooT liBnHeTcH To, 'l
1

TO npoHaaoaaTcR, _ec'na > 

TaK ~oma<i ~',tpa~li~bCH, • AHcPcfJe~-eHiuipoaaHHoe' Hayqeaae npouecca a~neHall, H~ ~pHMep: 
celiqac · H3Y'lBElTCH· He ycpeaHeHHI>Il! cneKTp 'raMMa-nyqeJ!: npH aeneHHH !t'na cpet:~Hee .Jacn'o 

' • ..., ~ • ' ., ,I 

. BTOpH'lHblX.. HeJ!TpOHOB0 a 1:3MepeHHH DpOH3BOAHTCH UpH TO'lHO 'H3MepeHHOM OTHOWeHHH_' 
.-(. .. .· ' ' ' 

MBCC OCKOJIKOB, 

"lncno paooi- a aToM Hanpaan~HHH, np"c~aHHblx Ha. HaCTOHII.lYIO KoH¢epeH-~HIO, :cocTaa-. 
. . . ~ . . l 

JIHeT. JIH111b 'ManyiO tlOJIIO Ooll.lero 'lHCna· paooT, .BbinOnHeHHbiX B pa3JIH'lHb!X · naoopBTOllHHX,"·. 

' ' 11 B ~tlOKJiaae aaamr3 aTax:·paooT He 6yaeT npoaottHTbCH, 
' .. ~· ' • • • . ·~ •• • f •• ' ' • 

. : ~ HaK<iHeti, 'xc>Ten~cb 6br ocia~oa:Tbcsi 'ua '~eKo-i-o~it'X accneiloaaHliilx ·Tpol!itoro 

aeneRHll, ;"\ ,· 

lOBOpSj o' Tpol!HOM; lleneHaa, M bl 

anoq)a-qaC~nuhl. 
Oobi~HO. I,rMeeM B BH.lly ,!leneHHe-• C acnycKaHHeM' 

"· ,,-.. 
'< 

I' 

--\. 

' .. 

'·. 

( ,. 

Ha HaCTOHII.lYIO KOHcpepeHUHIO npet:~cTaBJieHO HeCKo.,bKO pa6oT, UOCBHWeHHb!X. 3TO\IY 

aonpocy. B aoKnaae MawaaoHa H ap. 
1141 

o6aapy)l(eHo H3MeHeHHe oTHOCHTeribHoro Bbtxo-

aa a -qacTRU oT peaoaaaca K peaoaaucy Ha 

CH c peaynbTBTaMH MocToaoii
1151

• 

235 
u • KoTophre ·KaqecTaeHHo cornacyroT-

nony'leHHaH B 3THX paooTaX aHepreTH'leCKaH 3aBHCHMOCTb BbiXO,!lB a -qaCTHU OT 

SHeprHH Hei!TpOHOB B03MO)I(H0 '{aCTH~HO, o6ycnOBJieHa peaKUHiili{n,;.) • 3Ta peBKUI!~, .Hllyll.laH 
. 235 . . .·· 

c aaMeTHbiM ceqeHHeM npa aaxaaTe Me ttneHHbiX HeliTpoHOB U · , obma o6aapymeHa 
/16/ /17/ ' . 

M.CoaHHCK.HM H ap. ;. B aoKnaae .ilepiOHTTep H Ap. , npeacTaaneHHOM a a aaa-

HyiO Koa¢epeHuHIO, noaTaep)l(tla!OTCH peaynbTaTbi CoBHHCK.oro. H .ilaKoBcKoro. 

' . '/18/ .· .. ,. 
B TeopeTH'leCKoli. pa6oTe E. T. lelinHKMaHa H Xne6HHKOBa a a ~coTe !I npocToe oo'bHc-

HeHHe yrnoeoro H aaepreTH'lecKoro pacnpeaeneHHH cKop.cicTeli a -qacTnu Tpoiiaoro aene-
• j • ' . 

HHH Ha ocaoae onpeaeneaaoro npeanono>KeHHll o aaqanbHOM pacnpeaeneHHH cKopocTeii 

a -qaCTHU, HcnycKaeMbiX C Wei!KI{ Httpa, 

B nocneaaee epeMH aaMeTHbili ycnex aocTHrHyT B noacK~x aeneHHH Ha Tpa, npHMep-:

Ho, paBHble. qacTH. Cor nacHo oueaKaM Ce
2
HTeuKoro, eepoH-.H,OCTb TaKoro npouecca cHnbHo z . ' 

yaenH'lHBaeTCll C pOCTOM napaMeTpa -- • noaTOMY HBJIH'lH9 ny'lKOB T!l)l(eJibiX HOHOB 
A . 

canbHo pacuiapano B03MO>KHOCTb noHcKa TaKoro npouecca.· Hcnonb3yll a Ka'lecTae aeTeK
/1.9/ 

TOp a o'CKOJIKOB , CJIIOAY 
1 

n paiic 
238 

qacTH npa·o6ny'leHHH U 

H tlP• OOHBpy)I(HJIH ,!leJieHHe Ha TpH paBHbie 

H 
208 

Pb HOHBMH aprona. 

1~01 ' 
B paooTe K)paq , npeacTaaneaaoli aa sTy KoH¢epeHuHIO, ecTb yKaaaHHH 11a cyrue-_ 

CTBOBBHHe TaKOrO THUa tteneHHH H UpH 3aXBaTe TeUJIOBbiX Hei!TpOHOB, 

1~ 
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3 • 
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6. 
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• PRESENT RESULTS 

A NEUTRON INDUCED 
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