
PI - 7231 

M.M.KymoKMH, BJ1. JlaueHKO, ~.B.lloHTeKopao, 

". 8. ~aJIOMKMH' 10. A. 1Uep63KOB K. reoprecKy' A. MMxy Jl' 

~.HMKMTMy; A.C3papy, r.fiMp~MHO 

llOJIHOE CE1IEHHE PEAKUID1 

~Oi1HOt1 llEPE3APH~KH TT + + He 4 -- TT • + 4p 

llPH 100 M38 



) 
;/ 

u.-aeRJIOro HHCTHTYTa ~AepHblX 

rcC;ae,QOBam··· 
II;' 06w.llBHiiHHOrO' HHCTilTyTa. .II,IlepHbiX 

9TCJI' C8MOC.TO.IITeJibHbiMJI ny6JIH'KallH.IIMH. 
!I 

BIUI: co CT; 4·YcTaBa i,OHJIH •. 0TJIH'IHe 

wnvura.eTC.II: B'TOM, 'ITO';TeKCT npenpHHTa 
. ·' ' ,' .: · ,:.c,· ,' · ~-- 1 , '~:- :M >KypHane 

~ 3696/2-73 np. -
:l{y.nDICJUf, M. M. H ){p. 

~oHuoe-cettea.Re 
- . · utYIOnocnen-

Jf . .ltBOiiHoM. •. 

I~ I973. 
npencTaaneH 

KOM .113biKaX. 

KO B CTpaHbl" 

onpenen.11eT 

eMaTH'IeCKHX 

nony'laTen.IIM. 

PI - 7231 

M.M.KymoKHH, B.H. JhmeHKO, .z\.B.lloHTeKopao, 

H.B.cl»aJIOMKHH, IO.A.Il{ep6aKoa K.reoprecKy,' A.MHxyJI,' 

ci».HHKHTHy,' A.C9papy! r.llHp~HHO 2 

llOJIHOE CE1JEID1E PEAKI..001 

,l\BOHHOH llEPE3APH,n;KH TT + + He 4 - TT • + 4p 

llPH 100 M3B 

., 
Hanp. B )'Vuovo Cimt'n to n: Ha V Me:>~ut. · KOHcp.' 

no cpH3llKe BbiCOKHX 3HeprHH H CTpyKType ~t:lpa, 

Ynncana, lliaeung, 1973. 

1 11HcTn:TyT 8TOMHOH,cp_n:31iKH:,.EyxapecT.. .. 
2 . ' . . ' .. , . .. ' ' -··· ' '.. . 

11HcTn:TyT cpn:an:Kn: Typn:acKoro yHn:aepcnTeTa; TypnH. 



.,. ,... 
;' 

A :·,; 

-'' ·•·' 

.'i .. i.·< '. 

! ~ 
' 

· ..... · 

. "···' :.:·!,· 

.... .,., .... 

' . ~ . ... , .. .. i 

.;·· .-.; ..... , 

,. 
'' 

PeaJ<UHH .Z.BOHHOH nepe3apR.Z.I<H 3apR:>KeHHLIX ITHOHOB Ha 
g.z.pax HCCne.z.oBaHbl B OCHOBHOM ITpH B3aHMO.Z.eHCTBHH ITHOHOB 

. CO CnO:>KHbiMH R.Z.paMH/l,2/. · · · 

,lJ;nR ITOHHMaHHR ponH B03MO:>KHLIX MeXaHH3MOB, I<OTOpbie 
o6L!'IHo npHanei<aiOTCR .r.nR onHcaHHR 3Toro npouecca, I<paiine 

. :>KenaTenLHo Hccne.r.oBaHHe· ero B Tai<HX ycnoBHRX, I<or.z.a 
R.Z.PO HMeeT MHHHManbHOe 'IHCno Hyi<nOHOB, .Z.OCTaTO'IHOe 

. .r.nR 1-oro, 'IT06LI 3TOT npouecc Mor H.Z.TH. Kor.r.a np'ouecc 
Bbi.Z.eneH B "3neMeHTapHOM" BHJte, MO:>KHO ifa.z.eRTbCR 
nony'IHTb HH$OpMaUHIO 0 TOM; I<ai<E.I.R H3 MO.Z.eneii, ITPHBneJ<ae
MLIX .r.nR onHcaHHR 3Toro npouecca /Mo.r.enL · napHLIX I<op-
~penRUHii, I<aCI<a.z.HaR Mo.z.enL, H306apHaR MO~enL/, .Z.OMHHH.; . 
pyeT H B I<ai<OM .Z.HaiTa30He 3HeprHH. · 

3 
·· .. ~· 

,Il;aoiinaR nepe3apR.r.I<a nHoHoa· na He. H He i<ai< pa3 
y.z.oaneTaopReT Tai<oMy ycnoBHro "3ne:MenTapnocTH". O.r.nai<o 
npoBe.Z.eHHe OITbiTOB . C Tai<HMH' R.Z.paMH COITpR:>KeHO C onpe
.r.eneHHLIMH TPY.Z.HOCTRMH .B · CBR3H c Manoii aenH'IHHoii 
ceqeHH.JI :JToro npouecca. E.Z.HHCTBeHHLH!' .r.aHHLie no nonno
MY Ce'leHHIO .Z.BOHHOH nepe;ap.JI.Z.I<H Ha renHH. nonyqeHLI ITpH 
H3y'leHHH peai<UHH rr+ + He ... rr- +4p npH 485 M3a/3/; 
B Tpex :JI<cnepHMeHTax H3Mep.JimicL Toni.I<o .r.H$$epenuHanL
HLie CITCI<Tpbl BLineTaiOIUHX. ITHOHOB .. ITO.Z. $HI<CHpOBaHHbiM 
yrnoM 14,5,6/. O.ziHai<O pa60TLI /S/. H / 6 / .z.aroT· BenHtJHHbl 
.Z.H«W!epeHUHanLHbiX Ce'leHHH, OTnH'IaiOI.QHeC.JI .z.pyr OT .z.pyra 
Ha HeCI<OJlbJ<O ITOPR.Z.I<OB. · · 

' :B HaCTOHIUCH · pa6oTe npoaHanH3HpOBaHa B03MO:>KHOCTb 
Ha6nro.z.eHHH n't>Ouecca .Z.BOHHOH m!pe3ap.JI.Z.I<H ITHOHOB Ha .JI,rt-
.' 4 

pax He C HCITOnL30BaHHeM MeTO~HI<H renHeBOH CTpHMep-
HOfi J<aMepbi BLICOI<oro' .z.aaneHHR /?/' . CTpHMepHaH I<aMepa 
tto3BO.iiHeT ~etei<THpoua TL ace· BLineTaiOIUHe 3apR:>KeHHLie 
.faCTlllibi u: H3MepHTh np()cTpaHCTBCHHLI'e·yrnLI, :Me;K.z.y. tiH}.fif~' 

i· '. 



npOBO~HTb perHCTpaUHID MaJl03HepreTHqeCKHX' qacTHU, on
pe~emiTL HX BH~HMbie npo6erH, a TaK:>Ke OUeHHBaTb HOHH.:. 
3HPYffi.lUYID cnoco6HOCTb BhineTaiOIUHX qacTHU no nnOTHOCTH 
noqepHeHHH cne~a. 

B CBH3H C HCnOJlb30BaHHeM CTPHMepHOH. KaMepLI. 6e3 
MarHHTHOrO nonH npOH3BO~HJl0Cb H3MepeHHe nOJlHOrO ceqe
HHH TOJlbKO· peaKUHH 

77+ + 
4
He -+ "- +-4p /1/ 

:_o.' -~ .. ,~;~ ,.· . •. t.".":'~ -,.;:- .. ·.,~ :,; : '',' '\ :;• · ___ ; -~-

B KOTOpOH. B KOHeqHOM. COCTOHHHH BC~ qacTHUl>I OKa3biBaiOTCH 
:iapH~~UHbiMH H MoryT 6biTb 3aperHCTpHp;oaa~bl B,KaMepe. 

: ~ r ' . : - ·" :.·· .. ! .; 

{ 

,' ' ~-. 
.... ... ~ -~ ,.. i ;-: . ~-··! 

;. IIpcmaHoeKa onbi.Tila ._,, 

, ~ I f: • ,. , ._., • . ' ~ t . ;, .:_. , ._f ': > • ~-

··•. 3KCIIepuMeHTbl .npO,BO~HJ,IHCb -Ha CHHXPOUHKJIOTpQHe Jla• 
6~p~~oimii H~~PHhiX. rrpo6ne~- OHJIM 9 .~OMOIUhiQ cTpHMep
Horo .. cneKTppMeTpa c ,,renHeaoii KaMepoii, .. , yrrpaanHeMoii 
cuHHT~~~HuHomiLIM ro.noci<orr~M/81 .; nocTaH~aKa:orr:biTa tiac-,.' .... ' .. /9/ . . ... 
THqHo OIIHC8;H;a B . • . . ·: ... • . . , 

llyqoK nHoHoa HMen_,3HeprHIO ·100 ±:;8 M:la:*·: <;::qe.T
qHKH ro.noc~orra, pe'rHCTpfiPYIDII.(He. pacceHHHbiH Me3QH, ·pa3-
MeiUaiQTCH,· Bi:rY.TJlH .,o6o.noqKH KaMepbi, ... H JJ;.llH T,Or.o, qTo6bi_ 
Jan,rcT~Tb, HX;_ (8,9!H,P:bl .IJ;<?.fl:>KHbi,npOXO,IJ;HTh·cTeHK)U<aMePl>I 

. T,OJllUHHf>.H-;' 0,4 r! CM:_ T •. e, ,npOTOHbL,0:0Jl~Hl>LHMeT~;3HeprHro 
OOJ!l>II!~ 21 M;3.B.;JI IIHO.Hhi. -:- .60.fii,IIIe .~M3~. B ~pe,n;rrono:>Ke!JHH; 
lf.TO npH .IJ;BOHHOif· nepeJapH.D;J.<.~ _Me3pH nepe,n;a~:JT H,n;py OKOn<) 
0,6 oT .caoeii ,HaqanhHoii 3Heprnu /3To .6hmo: rroKaJaHo. 
3Kprrep~M~Hia,~hHo_ !J,io; .. 1,. -I:I,poToHhl a ocHo~ii_oM: . Mano,. 
3HepfHqHhlH II:RaKTHqecKH He JanycKaiOT· ro,n;ocKon;·. , ·. 

, , ,[(nH .. Iiarr~n~eiiHH KaMep.hl -HC~QJlh30B.ancH n!nHH c. ae -:· 
3H·a~-H~·enh~~~M~· npHMeC»,MJJ; ,n;py~ifx ra3_oJ3, (N2 ;,_#2 ), i ,iie . 
npeBhiiiiaiOIUHMH O,Olo/o, a ~nn cTa6HnH.JaUHH:Pa3pH,n;a a KaMe-, 
PY; aao.n;HnHCh _IIPH;MeCH' CCI4,,/He npeBhiiiiaiQmHe 0,01o/o/ 
H cKHn1J.napajcMe~_h.yrneao,n;opo,n;oa/ MeH_ee.0,2o/a; 2 .: .. -" ·' 

;* .~. ,, .. : --~~---·~--,. . .. 
• ~c~ < <':- . ·-' "~ 

, c-* .3HeprHH ... Qnpe,n.en·nnacL ,,_no,. H3M,epeHHHM HMnynhcoa 
HaJI,e,Tal()IUHX II~OHOB ,B, .QJ'.I<JlOli!fiOIUeM ,M~rf!HTe_ H -~nQ H3Me.-, 
peHHHM ·· rii>o6era _n):(pa OJ:.zi.aqH ,·npli. ynpyroM, pa~_q_eHHHH 
niioHOB.'·:_.•," ~ •..... "~···· •,' ·,.,' ,,'- ...... ( .. .. 
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KpoMe peaKUHH /1/ n.HTHnyqeaLie 3Be;J.IJ;hi MoryT 6h1Th 
o6ycnoaneHhl B3aHMO,IJ;eHCTBHeM nHOHOB . . CO CJIO:>KHhiMH 
.H,n;paMH npHMeceii. BKna.n a ciJoR MoryT ,n;aTh TaK:>Ke npouec
Chl, H~YIUHe Ha H~pax reJIH.H c' o6pa30BaHHeM 3JieKTpOHHO
n03HTpOHHhiX nap. 

,[(n.H Bhi.n;en_emin peal<uliif .n~oH:Hoii nepe_JapH.n;KH H yqeTa 
~OH.OBhiX 'IIPj>UeCCOB 6hinH npoae~eHhl :iKCIIepHMeHTbl KaK Ha 

He, TaK H · He a nyqKax nono:>KHTe.llhHhlx H oTpH~taTeJibHhiX 
nH.OHOB npH O,IJ;HOH H TOH :>Ke :meprHH. llpH 'a3aHMO,IJ;eHCTBHH 
nonO:>KHTeJihHhiX nHOHOB C .H,D;po¥ 

3
He ,IJ;BOHHa.H nepe3ap&~Ka 

• • l, ,..,~ • • 

He HMeeT MeCTa, TaK qTQ B1 3TOM, cnyqae n.HJHJiyqeable 
3Be3,IJ;hl rtO.HBJl.HIOTCH B OCHOl3HOM Ja ~tqeT :cPOHOBhiX MHOro
JiyiJ:eBhiX npoueccoa Ha cno:>KHih k~pitx·:: TaK Kak ;KoHuew 
Tpautu npHMeceii 6biJia O,IJ;HHaJ<OBa' ·. B 3Kcn03HUH&X KaK 
C 4 He, faK H C . ·3 He ,. T<.l :n:HM Mhl BOCIIOJih30BaJIHCh ~JIH 
onpe,n;ene_HHH cPOHa, B03HHKaiOrp:e'ro OT. HanHqH& CJIO:>KHbiX 
.H~ep. 

Cmamucmu'lecKuii MamepuaA. · Om6op ;co6bzmuii 

CTaTHCT~qecKHii ~aTepHan, nonyqeHHhiH a 3Kcno3HUHHX, 
noKaJaH 8 Ta6nHue 1. 

B Ta6nHue npHae,n;eHo qHcno 3Be3,n; c·qHcnoM nyqeii 4 
H 6onee,· 3aperHCTpHpOBaHHhiX B pa3J.IHqHhiX 3KCn03HUHHX. 
3ciJciJeKTHBHOCTh perHCTpaUHH l 3Be3,IJ; noqne ~ByKpaTHOrO 

npOCMOTpa 6bma Bhiiiie 0, 99. ,[(n& Taro qT06hi HCKJlJOqHTh 
H3. ,n;anhHeiiiiiero aHaJIHJa co6hi:rHn, rroJiyqeHHhie rrpH B3aHMo
,n;eiiCTBHH nHOHOB. C H,D;paMH · CTeHOK KaMephi> a TaK:>Ke 

· 3cPcPeKThl~ CB.H3aHHhie C MeHhnieii 3cPcPeKTHBHOCThiD perHCT· 
paUHH C06hiTHH OKOJlO CTeHOK 7KaMephi, ,IJ;JlH Ka:>K~OrO C06bi· 
TH.H 6hiJIH HJMepeHhi npocTpaHcTaeHHhie Koop.n;HHaThi ToqKH 
B3aHMO,IJ;eHCTBHH. 

Pacnpe,n;eneHHH 3Be 3.IJ; no qHcny . nyqeii ~JI.H 3KcnepH
MeHTOB c "+ -MeJo.HaMH npHae_,n;eHhi Ha pHc. 1. Pacrrpe,n;ene: 
HHe ,n;JIH 3KCn03HUHH c He, : npe,n;cTaaneHHoe nyHKTHpHOH 
JlHHHeH, 6hiJIO OTHOpMHpOBaHO Ha MOHHTOpHhiH cqeT npoiiie,n;· . 
IIIHX qepe3 KaMepy qaCTHU B 3KCn03HUHH C 4 He. . 

llpe.JicTaBneHHhiH Ha pHC. 2 pe3yJihTaT BhJqHTaHH& pac
IIDe,n;eneHHH 3Be3,n; no qHcny nyqeii, nonyqeHHhiX Ha H.n;pax 

5 
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Puc. 2. · Pa3HocTh ·p'aciJ:pe,ll;errelm:if ;3.-Bej~. no :'liH.tny: nyqeif 
JinH 3KCII03HU.HH ~+ 41fe ·u j.,+ 3He: ' '., •·c: .-~.z . ., •.. 

~-. 

•• -!.'t•= .•• ...... ~-

.8 • 

4.•. 3 . . - . 
. He•H· He1 rroKa3biBaeT, 'ITO B pe3ynLTUPYIOII\eM pacrrpe,~J;e-
:ne:HHH UMeeTCH JIUK IIHTUITy'leBbiX 3Be3,ll;, Benul.JuHa KOTOporo 

. npeBbluiaeT CTaTUCTU'IeCKYIO 4JnyKTyai(HIO. 3KCII03UI(UU; rrpo~ 
B~,ll;eHHble Ha . 4 He :H · 

3He ··c oTpuuaTenbHbiMU rruoHaMu,· 
IIOKa3aDH, 'ITO B. 3TOM cny11ae iKOITU'IeCTBO 3BeJ,ll; C 4ucnoM· 
nyqeii 6onee 4 O,li;UHaKOBO, 'liTO ·no,li;TBep:>K,!J;aeT· 3aKITIO'IeHUe 
0 IIOCTOHHCTBe KOHI(eH'tpauuu IIpUMec.eil: CITQ)KHbiX H,!J;ep.· 3TO 
1103BOITUITO HaM rrpe,li;IIOITO:>KUTb, '1!0 3TOT IIUK, CO.CTOHII\UH 
H3 10 ± 5 3Be3,ll;, HBITHeTCH pe3yiTbTaTOM ,li;BOHHOH rrepe-
3apH,li;KU. KaK BU,li;HO U3 puc. 1, 4JoH U3 IIRTunyqeBbiX 3Be3,ll; 
COCTaBnHeT OKOITO 400/o per~CTpupyeMOrO 34Jc1JeKTa. 

<1>oH08ble npot~eccbl · 

,'.B rronyqeHHoe pa3HOCTHoe pacrrpeneneHue MoryT BHOCUTh 
orr.r.e,ll;eneHHbiH BKITa,ll; IIHTUITy'lleBbie -3Be3,ll;bl; B03HUKaiOII\Ue 
B He· U 3He, ·He. CBH3aHHbie c· rrpouecCOM ,li;BOHHOH rrepe3apH.iJ.~ 
KU. B cnyqae H,ll;pa 4He 3TO MoryT 6biTh cne,ll;yiOII\Ue peaKuuu: 

+ .. 4 . + 
1T + He-+ 1T +y + (2p,2n), 

+ 4 ·· ·o 
1T + He ~ 1T 

I\ 
y •.· y 

Le~+e+ 

+ (.1 p, n) 

+ 
~ e + e 

/2/ 

/3/ 

//' :,. ' . . . . ' ;. 

IIpHMbiX U3MepeHUH aepOHTHOCTU peaKI(UU /2/ .He UMe-: 
eTCH. Ecnu BOCIIOITh30BaTbCH ,OUeHKOH Ce'tleHUH IIPQ~ecca 
1T- p ~.1T.~YP , ·. ' ,, c.zienaHHo_ii'B/Hirrp:H154 M3B/a< 0,05M6H/' 

TO :,li;ITH . rrponecca /2/,. CBH3aHHOrO C UCIIYCKaHU~M : IIpU . 
KOHBepcHu rraphi .. )J;anuna, rroriyqaeM. , ceqeHue Ha .ypoBHe - ' , . . _. . . . . . . . . . -.- ' .. 

2 MK6apH. Ecnu . yqec,Tb, 'liTO,.TaKoii :>Ke. rrponecc U,ll;eT Ha 
H,ll;pe 3 He ._-c Toii .?J<e :BepoHTHo:cThro jz(3

. He)=Z( 4 He)~), 1-o 
MO>KHO BH,ll;eTb, . 'ITO II pH IIOCTpOeHUU ,pa3HOCTHOrO. CIIeKTpa, 
npHBe,ll;eHHoro;, Ha. pHc. 2.·. · 3cP4leKTbi KOMIIeHCHPYIO-:t: ,ll;pyr 
,!J;pyra. . .. .. . 

Ce'leHHe nponecca /3/ Mo:>KeT 6biTb oneHeHo H3 pa-

' ,• ~- . ..9 



,_ 

I 
I. 

6oT 1~2•131,,, . r.IJ;er IIOI<a3aHO, 'ITO npH 154 H, 273 cM3B OHO 
co.ciaanJieT- 4o/o, nomioro · ce~eHHJI B3aHMo.IJ;eiicTBHJI nnouo.a 

. C- JI.D;pOM renHJI~ C yqeTOM aepoJITHOCTH o6pa30BaHHJI ~~phi -
MO>KHO O>KH,IJ;an.,- 'ITO aepoJITHOCTh peaKD;HH /3i COCTaBHT 
OKO.:!IO. 0,04o/o HO:liHOrO .ceqeHHJI IIpH .ziauno'ii :meprHH, ,T..e. 
oi<ono 70 MK6apn npn 100 M:m. 

Ha. JI.D;pe · 3He aoJMomen npouecc, ananorH'IHhiii peaK-
UHH /3/: . . , 

+ 3 . 
TT + He .... TT 0 + 3p · 

/\ . - + 
y y · .... e .+ e • 

/4/ 

BepoJITHOCTh :noro npouecca MO>KHo oueHHTh H3 H3MepeHHJI · 
ceqeHHJI npocToii nepe3¥_>JI.IJ;KH na . 

4 
He 1121, npHHHMaJI, 'ITO 

:noT npouecc na H.D;pe . He 6y.IJ;eT a .IJ;Ba pa3a Menee aepo-. 4 
JITe.H, 'leM Ha He, H3- 3a HanH'IHH TOllhKO O.D;HOrO HeHTpOHa. 
Tor.IJ;a rronyqaeM .IJ;nH peai<unn/4/ceqeuHe oi<onq 100MK6apH. 
TaKHM o6pa3oM, ai<na.IJ;hi peai<unii /3/ H /4/ npaKTH'IeCKH 
KOMIIeHCHPYIOTCJI B pa3HOCTHOM CIIei<Tpe, a HX B03MO>KHOe 
pa3:1IH'IHe MO>KeT 6biTh 3aMeTHO TOllhKO Ha ypoBHe~0MK6apH. 

Om6op co6brmuii oeoiiHoii nepe3ap.11oKu, 
UOHU3aijU01111ble U KUHeMaT!lU'IeCKUe KPUT!lepUU 

C uenhiO npoaepKH npaBH:!IhHOCTH lPOHOBhiX OUeHOK .D;py
rHM, He3aBHCHMhiM CIIOC060M H '.IJ;nH IIpHMOrO Bhi.IJ;eneHHH 

. 3Be3.IJ;, OTHOCHIUHXCH I< . peaKUHH. /1/, Mhl HCIIOllh30BanH 
· .IJ;:!IJI IIHTHny'leBbiX 3Be3,IJ; HOHH3aUHOHHbie H KHHeMaTH'IeCI<He 
K{iHTepHH·. . · .. . ·' :' 

)J;nR:. 3Toro; H3MepHnHCh srn'hl . H • .IJ;nHHhl ·cne.IJ;OB acex 
qacrnu· n, · 3aTeM, ~ 3a.na'eaJI · pa1nr.Ie ·. Jna'I(!HHJI :HMnynLcy 
BlimeTaromero· 'nn_ona, · MLI · peillanH cHcTe:My 'H3 · 'le'UI>Ipex·
ypaanennii, cocTaanennhlx na ·.ocifoae .. 3'ai<onoa·: coxpanemlJI · · 
3HeprHH H HMnynhca B ·npe.D;nono>Kennn; 'ITo: nro6aJI IIJITHJry'~ 
qeaaJI :ia'eJ.IJ;a .~~·anJieTcJI peJynLTaToM peai<unli /1/. -Ecnn 
He_:_ HaXO.IJ;H:liOCli '·Tai<oro· 3Ha'leHHH HMifYllhC'a BhineTaiOII.{et'O:. 
·17:.· • IIpH' KOTOPOM BGe HMnynhCbJ. ·npOTOHOB. npeBLIIIIa:liH<· 
MHHHManLHhie .IJ;OIIYCTHMbie 3HaqeHHJI, nony'leHHLie H3 'H3.:-

... <;;;_ ·, ;_ -.~ ! 
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MepeHH.H .IJ;nHH cne,IJ;OB, TO C'IHTanOCh, 'ITO ,IJ;aiJHoe C06bJTHe 
He OTHOC~TC.H I< peaKUHH .IJ;BOHHOH nepe3apJI,LlKH. PacqeTbl 
BhiiiO:liHJI:liHChHa 3BM Ii3CM -6 • 

KpnTepnii KonnqecTaa cTpHMepoa · na e.nnnnue ,IJ;nHHhi 
cne,IJ;a no3BOnseT B 6onhiiiHH.CTBe cnyqaea na.IJ;e>Kno .Pa3- • 
:liH'IaTb B . CTpHMepHOH KaMepe cne,IJ;hl. cna60HOHH3HpyiOil.(HX 
'laCTHU OT cne,IJ;OB CH:!IhHOHOHH3HpyiOII.lHX 'laCTHU, T.e. B cny
qae peaKUHH /1/ OTnH'IaTb··cne·)i·nno·ua 'oi cne.IJ;OB npOTOHOB. 
3a cne,IJ; IIHOHa-npHHHMa,JIC.H. ci~e.zi'c: HaHM~HhlUeri nnoTHOCThlO 
CTpHMepoa>. ::··. . . '·'1' _: • -:: . 

Tai<oii ·TeeT rq)omnn .IJ;eBHTh,':c·o6h1THft 'Ji:(T7. ananinn
poaaarnnxcJI. iiJITnnyqeBhiX '3Be 3.Ll; ·'IT'o·H:axo.IJ;HT:cH B xoporneM 
cornacnn c oueni<oii~··¢oira:··. rro.i_iyqe:nuoii .·:af3~c.nepHMenTe 
TT+

3He • ..... ; ,. ,..; · .. ,··. 

Ha PHC. 3. n-oi<a3aHa 4Jororpa4Jnn' o.nH'orri .. l13 cnyqaea, 
H.IJ;eHTHlPHUHpyeMOrO KaK cny'I.Ja~- .IJ;BO,HHpH nepeJapH.D;KH. 

B Ta6nnue JT ,Il;llHhl x~i'paKrepHCTHKH'. )aperHCTPHPOBaH
HhiX naMH .IJ;eaH'fn co6LITHii .naoiinoiirrepe3apH}:{Kn. B.Ta6nnue 
IIpHBe,LleHbl 8 ,,·H ~E)p·'~Yf~pf iJMm!-ta fi!{OHa -~~· np.OTOHOB,: co
OTBeTCTBeHHO,· no OTHOilleHHIO-K:IIaiipaan:e·HHIO naneTaromero 
flHOHa. ·. . ·•· . . '· " .·.... .. '· 

:• 

' Pe3Y.!lb.m~fnbl' u.oqcyJIC~cmue. ··"· .... 

•• ·,. '="_; __ ... • .>.~- .. -. ;·_<'·~·-..... ,,~···~ 
,ll;nJI oueni<n :Bennqnni.L.ce..felliifl: M:Li~ Ifcrioni.3oaann 9 Ja

perHCTpHpoBaHHbiX nH:tniiyiieBbiX·~,3B(!3Ai-.:oTiHe<:;eHHhiX. HaMH 
.... : .. ~ .• ~-~ . :·:····. ' ... ·~· ·~·· ~ . ,... ·"'_.-..t' 

I< peaKIJ;HH .IJ;BOHHOH nepe:JapH.Lli<H·Ha renHH-4. IlpH Bhi'IHGJie-
HHH Ce'leHHJI 6binH HCIIO:!Ih30BaHhl ,IJ;aHHble 0 IIO:!IHOM 'IHCne 
nnonoa, nporne.IJ;IIIHX qepe 3 I<aMepy, cocTaae nyqJ{a, nnoT
HOCTH ra3a B KaMepe H TeJieCHOM yrne, IIO.IJ; KOTOphiM 
BH,IJ;eH ro.IJ;OCKOII H3 KaMepbi. 

IihmH aae.IJ;eHLI nonp~BKH na nopor perncTpaunH nnona 
H' ,IJ;Haiia30H 'neper:HcTpHpyeMhlX ro):(OCKOIIOM; yrnoa 8< .25°·· 
H 8 > l 65 °. II pH 3TOM :ripe.D;n<lnarairoci.; .'-iTo yf.noaoe ·• pac- ·• 
npe,IJ;eneHHe IIHOHOB H30TpOIIHO. IlpHHHManOCh TaK>Ke, 'ITO 
3HepreTH'IeCI<Hii cneKTP nnonoa ananornqeu cnei<Tpy, no
nyqeunoMy B 131 • B 3THX npe.D;nono>KeHHHX BI<na,IJ; a ceqeune 
oT nonpaaoK cocTaann +0,07.10-27• CM 2• a aennqnna non
noro Ce'leHHJI .IJ;BOHHOH IIepe3apH.D;KH noiJO>KHTeJibHhiX IIHOHOB 
na 4He oi<a3anach paanoii: 

IL 
-1-' ·~ 



;. ' 

•\l 

·. :-,:.. 

PHc. 3~ <l>oTorpa<lJHj{ o,n;Horo .H3 .cnyqaea, H.n;eHTHii>HUHpye-
. MOrO KaK CJiyqaif: ,IJ;BOHHOH nepe3apj{,Il;KH. , • ., · . "•.''· ' . . : 
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HOliCp 
C06U'l'lffl 

I 

2 

3· 

·4 

5 

., 

~·· rpcm~ 

29;t2 

63.t.2 

.. 85:t2 

I06;t2., 

:J:I3z!t 

-: :1" 

: . -~ 

Gt,• 
rp ... ){ •. 

I02;t2 
22;t2 
92;t2 
95+2 

76J:.2 . 
32;t2 

• IOO.:tS 
I6I.t.2 

69.:t2 
52.t.S .. 

60;t3 

87.t.2 

\ I3I.:t2 

. '52:t3 

22..:t3 

.. '!6;_2, ,·· .... 

II4.t.2 
}06.t.2 
'.24.±,2 .. 

:?3.t2 

,'.~ .. ---;!_ .. ' 

Tac5nv.ua·rr 

Ho!:ep · .. () 
COClU'l'~fl rpa]:t. · 

I4I;t2: 
6 -·. 

.. ~ . 

I43j:2 

7 

8 I48.t.2 

;·;:• 

.. , "·· 

··:g .. 
'!64±3 ' 

< ... 

:'!' 

',\,-

;:,.'•; __ ,.. ... ~ _(': •--~ ·~-:.;.?'~ :-,;'\~·:;r,_. ~---:f . ~ ~ 
.:·:.,.' /''!;.; ~ ;:- -.. .l. ... ~-

&· -.-t•l. 
rpa){. 

32;t2 
4I;t2 
66+3' 

ItrS.t.3 

I02;t2 
. . 

. 2~J:.4 
32.t.2 
60.:t4 

. 85.t.5 
29j} 

78z!t .. 

I07;t2 

·95;t3 

IO.t.2 
89;t3 
95+4 ..-

;. ·-: 

. ' . ~ . . ::: 
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-27 2 
a tot = /0,30 ± 0,15/.10 CM • 

IIonpaaKa Ha 3anycK ro.nocKona oT npoTOHOB He aao.nnnacL, 
T .K. 6LIJIO ycTaHOBJieHO, "'TO HH B O)l;HOM H3 CJiyqaeB CJie,n 
Me3oHa He npoxo.nnn MHMO cl.leT"'HKOB ro.nocKona. 

llpime,neHHa.H BeJIH"'HHa OIIIH6KH onpe,nemieTCH B OCHOB
HOM CTaTHCTHl.JeCKOH o6ecnel.JeHHOCTblO H BK:rrroqaeT T8.K)i(e 
Heonpe,neJieHHO.CTH_, CBH3aHHbie C BBe)l;eHHeM nonpaBOK Ha 
cncTeMaTH"'eCKHe norpemHocni. HaifneHHan ·Ha:M:H aen:H1.1niia 
ce1.1eHHH npn6nii3:ri:renLHO B .naa pa3a MeHLme TeopeTHl.lec
Koro :3-Hal.JeHHH. npH 100 M3B, KOTOpoe MO)KHO llOJIY"'HTL H3 
pacq{noB 3HepreTH1.JeCKOH 3aBHCHMOCTH BepOHTHOCTH peaK-

4 J ' 

l(HH TT- + He -+TT+ +4n Ha OCHOBe MO)l;eJIH napHblX KOp-
peJJHI(HH. 1141. 

113MepeHHaH BeJIHl.JHHa Cel.JeHHH.H TeopeTHl.JeCKaH 3Hep
reTH"'eCKaH 3aBHCHMOCTb llOJIHOrO Cel.JeHHH llOKa3aH~ Ha 
pnc. 4 .. Ha TOM )Ke pncyHKe noKa3aHo cel.JeHne, H3MepeHHOe 
npn 485 M3B B 131. · · . 

Ha. pnc. 5 noKa3aHa pac"'eTHaii 3aBHCHMOCTL nonHoro 
ce'l,eHHH .naoiiHoii nepe3apH.n;Kn "+ ... "- ·oT A - qncna 
HYKJIOHOB B H.n;pe _npn E 17 += 80 M3B .. Ha rpa«lJnKe HaHeceHLI 
3KCnepHMeHTaJibHLie Jle3yJILTaTLI, .- llOJiyl.JeHHLie Ha H,npax 
aJIIOMHHHH H CBHHI(a ·11 , a TaK)Ke Cel.JeHHe, H3MepeHHOe 
B ,naHHOH. pa6oTe. P acl.JeT 6LIJI C)l;eJiaH B- paMKaX KaCKa)l;HOH 
Mo.n;enn .I 151. MomHo an,neTL, "'TO npe.ncKa3anne .3Toii Mo,nenn 
.nocTaTO"'HO xopomo cornacyeTcH c pe3yJILTa_TOM nacToHmeii 
pa60TLI, •XOTH npHMeHHMOCTb KaCKa)l;HOH MO)l;eJIH B 3TOM 
CJiyqae BpH,n JIH M~)KeT 6LITb onpa~.zi:~Ha. 

ll()Jiyl.JeHHLie pe 3YJILTa Tbl llOKa3biBalOT B03Mo:lKHOCTb HC
noJIL30BaHHH renneaoii cTpnMepnoii KaMepLI BLICoKoro .naa
neHHH )l;JIH H3y"'eHHH nponecca )l;BOHHOH nepe3apH)l;KH ~a 
H,npaX reJIHH, H B CBH3H C 3THM npe,nnonaraeTCH npoBeCTH 
H3MepeHHH 3HepreTH1.JeCKOH 3aBHCHMOCTH llOJIHOrO Cel.JeHHH _ 
)l;BOHHOH nepe3apH)l;KH B IllHpOKOM ,nnana30He 3HeprHH. 

AaTopw 6naro.napHLI B .II.,L()KeJieiioay, JI.H:.Jlann~ycy 

la no.n.nep)f(KY npn nocTaHOBKe .naHHoii pa6oTbl, a TaiOKe 
IO.A.BaTycoBy H B.M.CH.n;opoay 3a none3HLie o6cy)f(,neHHH. 
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Puc·: 4;:_rrpe.ncKa3aHHe -~6.neriH ·;~apHLix =Koppen1InHii,c.yi<a.-
3aHiieM l<op'n,ziojJa pacqeniLix Heonpe.neneHllocTeii. KpY.)Koq-
KH - 3I<CnepHMeHTaJILHble 3Hal.JeHHH. .. 
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