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Bonpoc O Il03MO)l(l!OH 3aBUCHMOCTII IlOCTOHl!HhI'x pacna.u.a 

::rneMe1nap11hIX lJaCTHU OT BHennmx YCJJOBHH npHHUHilHaJJhl!O 

Ba)KCH. Bbrncueumo 3Toro aonpoca MoryT cnoco6cTBoBaTh 

uccnc.u.onanun ueiiTpmrn, 06na.u.a10iuero ncpHOJJ.OM nonypac

na,!J,a r = 10, 7 MIili. 

113BeCTCH 3JJCKTPOMarHHTHblH cpopMcpaKTOp HCHTpoua, 

CBH3aHHbltt, OlJCBll)],110, C ero CTPYKTypoii, OT KOTOpoH, 

B CYIUH0CTH, II )],OJl)l(CH 3aBHCCTh ero pacna.u.. Bhrncneuue 

3TOii CB11311 II o6bHCHCHHe ua ee OCIIOBC pacna.u.a ueiiTpoua -

)],CJJO 6y.u.yiuero II Ha 3TOM nyTH 60JJhllJOC 3HalJCHHC )],0Jl)l(Hbl 

HMCTh )],aHHhlC O BIICllJHHX 803)],CTTCTIHIH X, 

IlOBJJIIHTh na nepuo.u. pacna.u.a HCHTpOl!a. 

a CTa6HJJbllWX aT0MHWX n.u.pax uefiTpOH 

KOTOpblC MoryT 

OlJCBH)],HO, 'ITO 

TaK)l(C CTa6HJJCH 

If nanponm - np11 HCKOTOpblX n.u.epHblX peaKUHHX npoHCXO)],IIT 

/1 -pacna.u. 3a OlJCHb KOPOTKOC BpCMH. 

B 1947 r. n pa6oTax 3.Cerpe u P.,[(ay.u.ena
11 ·21 

6bJJJO 

C,!J,CJJano npe.u.noJJO)l(CHHC O B03MO)l(HOM 113MCHCHIIH CKOPOCTH 

pacna.u.a n.u.pa 
7 Be DCJJC)],CTDHC DJJHHHIIH XHMH'ICCKOH CB113H 

a TOM a ua Jaxna T op61naJJhHhIX 3JJeKTpouon, 11 n hi nony

'ICHO 3KCilCPIIMCHTaJJbl!OC IlO)],TBCP)l(JJ.CHHe 3TOro npe.u.no

JJO)KCl!HH. B HaCTOHIUCC npeMn H3BCCTHa 60JJbllJan CODOKyn

HOCTb )],al!HhlX O DJJHHIIHH Ha pa.u.noaKTHBHOCTh BHCllJHHX 

ycJJOBHfi: MOJICKyJJnpuoro COCTOHHHH a TOMOD:/JCKTPH'ICCKO

ro nonn, .u.aaneuun /cM.,HanpuMep, o63op 4 
/. Ilpnne.u.eM 

HCKOTOpblC npnMepbI. B pa6oTe / s/ IICCJJC)],OBaJJaCb 3anncn

MOC~b nepno.u.a nonypacna.u.a nJoTona 99 Tc OT 11anpn)l(eu-

11ocn1 3JJCKTPll'ICCKOro IlOJJH II 6bJJJO Haii.u.ep~, 'ITO ¥ = 
= /12±2/.1O-s B none 2.10

4 
B/CM. B 

6 
noKa3aHO, 'ITO 

)],aBJJCIIHC 100 K6ap YDCJJHlJHBaeT IlOCTOHHHYIO DHyTpeuuefi 

Konnepcnu y -KnaHTOD D 99 Tc; -¥- = /2,3±0,5/.10-4 
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B03BpaTHMCJl K B03MO:>KHOH 3aBHCHMOCTH pacna.I{a CB060.I{

HOrO HeiiTpoHa OT BHellIHHX ycJIOBHH. Mbl HMeeM B HaCTo.11-

Illee apeMJI B npHHl(Hne TpH cnoco6a B03.I{eHCTBHJl Ha 

HeiiTpOH: 3JieKTPH'leCKHM HJIH MarHHTHbIM noJieM H .I{HHaMH-

11eCKHM B03.I{eiicTaHeM - y.I{apoM. Ilocne.I{HHe onhIThl hi 
noKa3aJIH, 'ITO OTHOllleHHe 3JieKTpH11ecKoro .I{HnOJibHQro MO-

MeHTa HeiiTpOHa K 3apJI.I{Y 3JieKTpoHa ~:;; 5.10 ... 23 CM, 
e 

H, CJie.I{0BaTeJibHO, .I{a:>Ke B nom1x C Hanp.11:>KeHHOCTblO 

10 6 B/CM H3MeHeHHe 3HeprHH /1£ ~ 5.10-l7 3B. MarHHT-
e 

HbIH MOMeHT HeHTPOHa C0CTaBJIJieT 1,91 JI.I{epHoro MarHe-

TOHa H BnOJIJIXCHanp.11:>KeHHOCTbIOlO 5 raycct1Em=6.1O- 7 3B. 

Hau6onee .I{eHCTBeHHbIM H .I{OCTynHbIM npe.I{CTaBJIJieTCJl 

.I{HHaMH'leCKOe B03.I{eHCTBHe, KOTOpoe HCnbITbIBaeT' 6bICTpbIH 

HeiiTpoH B CTOJIKHOBemrnx C HYKJIOHaMH H .11.I{paMH. 

HarJIJI.I{HbIMH H pelllaIOlllHMH B CJiy11ae ycTaHOBJieHHJl 34>

qieKTa JlBJIJIIOTCJl onbITbl B ny3blpbKOBbIX HJIH CTPHMepHbIX 

KaMepax. PaCCMOTPHM HeKOTOpbie npHMepbI. 

B BO.IlOPO.IlHOH ny3biphKoaoii KaMepe, 06ny11aeMoii HeiiT

poHaMH, B cny11ae, eCJIH .I{HHaMH'leCKOe B03.I{eHCTBHe, Hanpu

Mep, npH ynpyroM np -pacceJIHHH c HeKoTopoii aepo.11T

HOCTbIO Bbl3bIBaeT pacna.I{ HeiiTpoHa, 6y.I{eT Ha6JIIO.I{aTbCJl 

2-ny11eaa.11 3Be3.I{a, 6JIH3KaJI no KHHeMaTHKe K ynpyroMy 

PP -pacceJIHHIO, C 3JieKTPOHOM, BbIJieTaIOil.lHM H3 ee l(eHTpa. 

IlpH 06ny11eHHH BO.IlOPO.IlHOH ny3hIPhKOBoii KaMepbI .I{eiiToHa

MH /ecJIH npoH30H.I{eT pacna.I{ HeiiTpoHa a ynpyrux HJIH 

HeynpyrHX CTOJIKHOBeHHJIX/ B03MO:>KH.O Ha6JIIO.I{a Tb .906bITHJl 

THna d + p -> 3 p + e - + ~ ; d + p -. 3 p + n 11+ e - + v H T • .I{., 

T.€:l. OTJIH'laIOil.lHec.11 OT o6bI'IHbIX 'IHCJIOM ny11eii. 

CnjKJP 3JieKTpOHOB npu pacna.I{e HeiiTpOHOB, H3MepeH

HhIH B B, noKa3aH Ha pHC. 1. HcnoJib3YJI ero B npe.I{nOJIO

:>KeHHH H30TponHH pacna.I{a B CHCTeMe HeiiTpoHa, Mbl npu-

6JIH:>KeHHO paCC'IHTaJIH cneKTP 3JieKTPOHOB npH pacna,I{e 

HeHTpOHOB C HMnyJibCOM 1,5 r3a/c. 3TOT cneKTp TaK:>Ke 

noKa3aH Ha puc. 1. OTMeTHM, 'ITO 3JieKipoH C KHHeTH11eci<0ii 

3Heprueii 1 M3B HMeeT npo6er B ao.I{opo.I{Hoii ny'3bipbKoaoii 

KaMepe "' 3,4 CM, a B CTPHMepHOH KaMepe C B03.I{YIIIHbIM 

HanOJIHeHHeM "'2 M. IlpH pacna.I{e HeiiTpoHa c HMnyJibCOM 

5 r3a/c cneKTp 3JieKTpOHOB npocTHpaeTCJl OT 0,15 .I{O 

18 M3B. 
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4 E1<uH. Mev 

PaccMOTpHM <l>oHOBble YCJIOBHJI, KOTOpbie MoryT HMeTb 

MeCTO npH noHCKe HHTepeCYJOil.lHX co6bITHH. 

a/ EcJIH ecTecTBeHHbIH pacna.I{ HeiiTpoua npo11cxo.I{HT 

Ha _paCCTOJIHHJIX ~ 2 MM OT MeCTa ynpyroro HJIH Heynpy

roro CTOJIKHOBeHHJl C npOTOHOM B B0.I{OpO.I{HOH IIY3blpb

KOBOH KaMepe, TO 3TOT pacna.I{ Ha.I{e:>KHO OT.I{eJIJieTCJl OT 

pacna.I{a B u:eHTpe 3Be3.I{bl npH CTOJIKHOBeHHH. CJie.I{OBa· 

TeJibHO, aepOJITHOCTb cny11aiiuoro COBIIa.I{eHHH C u:eHTPOM 

3Be3.I{bl w eCTb: w :s 2 MM/c•T ::. 10-11 
6/ Iionee CYil.leCTBeHHhIM HCTO'IHHKOM <l>oua MoryT 

JlBHTbCJl CJiy'laHHbie HaJio:>KeHHJl B3aHMO.I{eHCTBHH C o -3JieKT • 

poHaMH, 06pa3yeMbIMH npOTOHaMH • ,[(HCTaHl(HJl, Ha KOTOpoii 

OHH o6pa3yIOTCJl, HMHTHPY.11 BbIJieT H3 3Be3.I{bl, ~ 2 MM, 

H aepoJITHOCTb o6pa30BaHHJl npoTOHOM O - 3JieKTpoHa C 

3Heprueii > 0,5 M3B B :>KH.I{KOM B0.I{OpO.I{e Ha 3TOM pacCTO· 

JIHHH COCTaBHT w = 0,004. Pacna.I{ HeHTpoHa a pe3yJibTaTe 

CTOJIKHOBeHHJI, T.e. co6blTHe C 11eTHbIM 'IHCJIOM JIY'ICH 

B n p - CTOJIKHOBeHHJIX H He'leTHbIM - B d p - CTOJIKHOBeHHJIX 

/noMHMO 3JieKTPOHa/, MO:>KeT 6bITL HMHTHpoaaH <l>oHOM, 

eCJIH B6JIH3H O - 3JieKTpoHa, T .e. Ha paCCTOHHHJIX -~ 2 MM, 

npOH30H.I{eT BTOPH'IHOe B3aHMO.I{eHCTB~e, aepoJITHOCTb KO· 

Toporo a cny11ae .I{eHTOHHoro ny11Ka wd = 0,0007. 
; -6 

Pe3yJibTHPYIOil.laH aepOJITHOCTb W =We : . W d = 3.1.0. 
cl>OHOBbie C06bITHJl 6y.I{yT OTJIH'laTbC.11 H no KHHeMaTH'lec'KHM 

npH3HaKaM, T.K. a cny11ae np ·B3aHM0.I{eHCTBHii iie 6y.I{eT 

6wcTporo npoTOHa KaK npH pacna.I{e ueiiTpo11a, a a _cny11ae 
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dp -e3aHMO)J.eHCTBHll B <POHOBhIX co6bITIUIX 6y)J.eT O)J.HH 
6bICTphlH npoTOH /BXO)J.HBIIIHH n COCTaB )J.eiiTona/ II )].Ba 
6h1cTph1x npoTona npn pacna)J.e neiiTpona. -

e/ Cnyqaiinoe nano•enile 8 -3neKTpoua II ynpyroii 
n JI - nepe 3ap.H)J.KH 6y)].eT HMeTh nepo.HTHOCTh s I o-s npn 
HMTTYJihCe neiiTpona ~ 1 r3B II MeHhlllYIO eepO.HTHOCTh npn 
60JihlllHX HMTTYJihCax, HO 3TO 6y)J.eT TOJlhKO 0)].HOJiyqena.H 
3Be3)].a c 3JICKTponoM, a ue )J.Byxnyqena.H, KaK B cnyqae 
n + p __, 2p + ('- + ,; • 

OuennM cpc)J.111010 cnny F, )J.eiicTBYIOIUYIO na neiiTpon 
npn ynpyroM ,1p -paccc.HHHH. TipnMeM, qTo <p.l.> =O,3r3n/c; 
v "' c; o6naCTh )J.CHCTBH.H CHJlhl l\r "'2.10 -1.i CM. Tor)J.a 
HMCCM F cc 2,4.10 9 .nnn H BpeM.H .neiiCTBIUI t " 

cs2/3.1O-23 CCK. ., 

U.enecoo6pa3Ho o6cy•.naTh ycnneIrnc B03Mo•noro Jq1-
<beKTa npn HCilOJlh30BaHHH MHoroKpaTHhIX CTOJIKHOBCHHH 
ueiiTpOHOB C .H,npaMII TH*eJlhIX 3JieMCHT0B. Cpe,nH.H.H nora
PH<PMHqecKa.H IlOTCp.H JHepnrn ueiiTpOHOM . npn ynpyroM 
CT0JIKH0BCll!fll C TH*eJlhlM .H,npoM C aT0MHhIM necoM "A" 
paeua: I; co 2/A . 3ncprHH ueiiTpoua E nocne n CTOJIK
uoeeunii paena l:'n, f~ c-(. "_. Cnc.noeaTeJih~

1

0, ,nJI.H 3aMc.nncnnH 
ueiiTpoua OT 14 .no 1 M3B npn CT0JIKH0BCHH.HX C .H,npoM 
208 Pb ny•uo " 550 cTonKnoecirnii. O.nnaKo peamnauIrn 
0ilhITa B TaKHX ycJI0BH.HX 3aTpy,nnena cno•noCThlO ,neTeK
THP0Bll;Hll.H cpaBHHTCJlhH0 MaJI03HCpreTlfql{hJX np0T0Ha If 

3JICKTpoua. Hco6xo,nnMo qepe.nonanne TH•cnoro MaTcpuana 

C ra30BOII cpe.noii, T .e. HY*HO HMCTh ycTpOIICTBO, BKmo
qa10iuee nponopunouaJihHYIO HJIH CTPHMepnyIO KUMCPhl C 
T0HKHMH np0BOJI0KaMH 113 TH•enoro MaTepHaJia. )],JI.ff nony
qeHH.H 3HaquTCJlhH0ro qucna CTOJIKHOBCHHII 3TO ycTpOIICTBO 
.non•no HMCTh 60JihlllHC pa3MCphI. 

B OTThITax C no.nopo,nHhlMH IlY3hlphKOBhIMH KaMepaMH 
npn 06nyqeu1111 nx ueiiTpouaMH, Kor.na o6iuce qncno o3aHMo
.neiicTenii "" 10 6 , Mo•no paccqnThIBaTh na o6napy•enne 
pacna.na neiiTpona, ecnn ceqeune 3Toro npouecca"' HT 32cM 2. 

O6uapy•enne TaKHX co6bITHH CB.H3aJI0 6bl CHJihHhlC B3a -
HMO,neiiCTBH.H co cna6hIMH. 

6 

Jiumepamypa 

I. E.Segre. Phys.Rev., 71, 274 (1947). 
2. R.Daudel. Rev.Sci. Paris 85, /62 (1947). 

R.Daudel. J.Phys.Radium 8, 336 (1947). 
3. E.Segre, C.E. Wiegand. Phys.Rev., 75, 39 (1949). 
4. S. de Benedetti, F.S.Barros, G.R.Hoy. Annal. Rev. of Nuc/.Sci., /6, 

3/ (1966). 
5. K.Lenenberger et al. Helv. Phys.Acta, 43, 411 (1970) .. 
6. H.Mazaki, T.Nagatomo, S.Shimizi. Phys.Rev., C5, 17/8 (1972). 
7. J.K.Baird et al. Phys.Rev., 179, /285 (1969). 
8. J.M.Robson. Phys.Rev., 83, 349 (19?1). 

PyKonucb ·nocmynuAa e u3oame/lbcKuii omoe/1 
5 anpe/1.R 1973 200a. 

7 


