
1 - 11114 

/ t/9 t· 1 
, r ., 

ID .A.BaTycos , C.A.ByHHTOB, n .~ . BH3Hpesa , 
r . P.ry~KaH HH , ~ . X . MHpca~HXOBa ; B.M . CH~OpOB , 
X.M.llepHeB , P.A.3paM.lKHH 

HCCnE~OBAHHE MHOrO'IACTH'IH~X PEAKUHH 

C OBPA30BAHHEM 8 
Li 

DPH 3AXBATE OCTAHOBHBUIHXCH p.· -ME30HOB 

H~PAMH 12 c 



.... 

• -

1 - 11114 

J ID .A.BaTycoa , C . A . ByH~TOB , R .~.8H3Hpeaa , 
r . P . ry~KaH~H~ ~ . X.MHpca~HXOBa! B . M.CH~OpOB , 
X.M.qepHeB ,4 P.A.3paM)I(~H 

HCCRE~OBAHHE MHOroqACTHqHMX PEAKUHH 

C OBPA30BAHHEM 
8

Li 

nPH 3AXBATE OCTAHOBHBUJHXCH p.· -ME30HOB 

H~PAMH 12 c 

Hanpa 6/le HO e .R41 

J BbiCWHH XHMHKO·TeX:HOnOrH'IeCKHH HHCTHTYT /Co4JHJI, 

/HP.Ii/. 
2 EpeBaHCKHil <l!HlB\feCKHii HHCTHTYT. 
l TawKeHTCKHli nonuTeXHH\feCKHH HHCTHTYT. 
4 HHCTBTYT Jl,nepHYX uccne.noaauuii B Jl,nepHoi JHepre

THKB /Co4JBJI, HP li/. 



6aTyCOB lO,A, H AP• 1 - 11114 

HccneAOBSHBe MHOI"O'ISCTH'IHhiX peaKUHA c o6paaoaaHHeM 
8Li 

npB 38XB8Te OCT8HOBIIBWHXCR. p.--M930HOB 51Jlp8MH 
12C 

C nOMOWbiO ljlOTOSMynbCHH H3M9p9Hbl OTHOCHT9nbHb19 BepORTHOCTH B03-

MOlKHhiX MHOI"0'18CTH'IHbiX lt8H81!0B pe8KUHA 38XB8T8 p.--Me30HOB 51J1p8Mit 

yrnepOJ18 C o6pa30B8HH9M 
8 Li. 

noK838HO, 'ITO OCHOBHbiM K8H81!0M SIBI!R9TCR pe8KUHR p.- 12c-. 8 Li 3Henv, 
HM910W8H Bei!H'IHHY OTHOCHTenbHOA BepOHTHOCTH, no KpaAaeA Mepe H8 nOpSIJlOK 

npeBbiW810WYIO OTHOCHTenbayiO B9pOHTHOCTb BCeX llPYI"HX p8CCMOTp9HhlX KllH8-

I!OB p.- -38XB8T8, 3HepreTH'19CitH9 CU9KTpbi H YI"I!OBble KOppenRUHH BTOpH'IHblXI 

'18CTHU BhiJl91!9HHbiX K8H8l!OB pe8KURA Cp8BHHB810TCSI C p8CC'IRT8HHbiMR no 

CXeMe pe30H8HCHOI"O 38XB8T8 p.- -Me30HOB H 38XB8T8 H8 8CCOUH8UHR "Li, 

Pa60T8 Bb!UOI!HeHa B na6op8TOPHH 51J19pHbiX npo6neM OHHH. 

fipeupBBT 061.eAIUieBBOrO -CTBTYT& A,llepBWX BCCJieJlOII&JIIII • Jty6B& 1977 

Batusov YuA. et al, 1 - 11114 

Study of Many-Particle Reactions with the 8u 
Production at Slopped p.- Meson Capture by 12 C Nuclei 

With the help of photoemulsion there were measured the rela
tive probabilities of possible many-particle reaction channels at p. - -
meson capture by C nuclei with the 8Li production, 

It is shown that the main channel is the reaction p.- 12t;_.BLi3Henv, 
its relative probability being, at least, by an order higher than the 
relative probability of all other considered p.- meson capture chan
nels, The energy spectra and angular correlations of secondary 
particles of assigned reaction channels are compared with those 
calculated over the scheme of the resonance p.- meson capture and 
the capture by 4Li associations, 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR, 
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BBEAEHHE 

B pa6oTax11. 2/ 6~no Haa~eHo, qTo cpe~H pa3nHqHhiX 
KaHanoB peaKUHH, o6pa3YIOIUHX B <iloT03MynhCHH ~Byxnyqe
Bble a fl. - 3Be 3~~ c T- o6pa3H~M cne~oM I cne~~ g~ep 
SHe, 8Li H 8 B 3 I, HaH6onee aepogTHhlM gangeTcg JaxaaT 
fJ.--Me3oHa g~poM yrnepo~a no peaKUHH 

fl. + 12c -• 8 Li + 3 He + n + I' • 111 

H3MepeHHe yrnoa~x KoppenguHH npo~yKTOB peaKUHH 111 
n03BOnHnO ycTaHOBHTb B03MO:>KH~e MeXaHH3M~ 3TOrO npo
uecca_ E~no nonyqeHo, qTo 3KcnepHMeHTanhH~e ~aHH~e 
KaqecTBeHHO OnHC~BaiOTCg npH MO~enHpOBaHHH peaKUHH 
Ill no cxeMe pe3oHaHcHoro MexaHH3Ma, cornacHo KOTopoMy 
Ha nepBOH CTa~HH 3aXBaTa npOHCXO~HT B036y:>K~eHHe pe3o
HaHCa a cHcTeMe g~pa 12 B *, a npH ~anhHeH:weM pacna~e 
o6paJyeTcg aoJ6y)f(~eHHoe g,n;po 4He *: 

fl. 
+ 12 c 4 12B * + v , 

L 4He* + 8 Li , 

__. L 3He + n 

E~no ycTaHoaneHo, qTo xopowee onHcaHHe ~ocTHraeTcg 
H npH pacqeTe JaxaaTa fl.- -Me3oHa qacTbiO g~pa yrnepo~a
accouHauHeH 4Li, a pe3ynhTaTe KOToporo Ta~e o6pa
JyeTcg B036y:>K~eHHoe g~po 4He*. 
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EcnH npe,IJ,nono~HTL, qTo o6pa3osaHHe soJ6y~,IJ,eHHoro 
.H,IJ,pa 4 He* npu JaxsaTe 11-·Me3oHos yrnepo,IJ,oM c o6pa3o
saHHeM 8 Li .Hsn.HeTc.H o6JI3aTenLHLIM ycnosHeM ,IJ,n.H npoTe
KaHH.II TaKHX npou;eccos, TO KpOMe peaKIJ;HH /1/, S KOTOpoii 
4He * pacna,IJ,aeTCJI Ha 3He H n, H3- 3a pa3nHqHLIX KaHanos 

pacna,IJ,a so36y~,IJ,eHHoro renu.11 ,IJ,O~HLI Ha6mo,IJ,aTLCJI cne
,IJ,YIOIUHe peaKIJ;HH: 

11 + 12C .... 8Li + 3H +P +v, r,IJ,e (4He* .... 3H+p); /2/ 

.... 8 Li + 2H +2 H +v, r,IJ,e ( 4 He* .... 2 H + 2H); 
/3/ 

.... 8 Li + 2 H+p+n+v, r,IJ,e( 4He* .... 2 P.+p+n); 
/4/ 

-• 
8 Li + 2p+2n + v, r,IJ,e ( 4 He* .... 2p + 2n). 

/5/ 

113 aHanH3a peaKu;HH 11- 12c .. 8 Li 3Hem; /1/ 111 cne,IJ,y
eT, qTo HaHnyqwee OnHCaHHe 3KCnepHMeHTanLHLIX ,IJ,aHHLIX 
)l.OCTHraeTCfi S npe,IJ,nono~eHHH, qTo yposeHL S036y~,IJ,eHH.II 
npoMe~yToqHoro .H,IJ,pa 4He* paseH /22,5±2,0/ M3B. Tor,IJ,a 
Ha OCHOSaHHH pacCMOTpeHH.II 3HepreTHqeCKHX noporos pa3-
sana H H3SeCTHLIX yposHeil so36y~,IJ,eHH.H 4He I puc.l/ I 41 
MO~HO 3aKJDOqHTL, qTo 6nH3KHMH no sepO.IITHOCTH KaHanaMH 
11- - 3axsaTa MOryT 6LITL peaKIJ;HH /1/ - /3/, TOr,IJ,a KaK 
peaKIJ;HH /4/ - /5/, HMeiOIIJ;He SLICOKHe 3HepreTHqeCKHe 
noporu, ,IJ,O~HLI 6LITL MeHee sepo.HTHLIMH. O,IJ,HaKo no 3aKOHY 
coxpaHeHH.H nonHoro H30TonuqecKoro cnHHa pacna,IJ, 4He* Ha 
,IJ,Sa ,IJ,eiiTpOHa jpeaKIJ;HJI /3// MO~eT npOHCXO)l.HTL TOnLKO 
C yposHeH, nonHLIH H30TOnHqeCKHH cnHH KOTOpLIX paseH 
HyJDO, n03TOMY peaKIJ;H.II /3/ TaK~e ,IJ,On~Ha H,IJ,TH CO 3Ha
quTenLHO MeHLWeH sepO.IITHOCTLIO, qeM peaKUH.II /1/. 

B <l>oT03MynLCHH s pe3ynLTaTe peaKu;Hii /2/ - /5/ 
6y,IJ,yT o6pa3osLisaTLCJI TpexnyqesLie aJL - 3Se3,IJ,LI c T -
o6pa3HLIM cne,IJ,OM. 0HH COCTaSn.HIOT 38'fo H nocne ,IJ,syx
nyqesLIX a 

11
- 3Se3,IJ, JISn.HJOTC.II HaH6onee sepo.HTHLIMH. Hc

cne,IJ,osaHH.HM KaHanos ~t- JaxsaTa no peaKIJ;HJIM /2/ - /5/ 
H nOCSJIIIJ;eHa ,IJ,aHHa.H pa6oTa. 

4 

Puc. 1. CxeMa ypoeHeii 
4 /4/ 128.5 (2+;0) eo:J6yxoeHu.R .110pa He • 

28. 296 
28.3 (r ;OJ 2n + 2p 
21.8 (r; f) 
26.5 

26 '072 25.8 
d+n+p 25.1 (I-; I} 

24.9 ;~-~1}1 d + d 
24

·
3 

j 23. 841 
' 

22.4 2-; 0 

21.4 o-·o 
I 

20.578 
He3+ n j.::u., u ,u I T+P 

19.814 

~ 
0 ___Q_:D , 

2He 

3KCIIEPHMEHTAJihHbiE PE3YJihTAThl 

fiOCTaHOSKa OnLITa OnHCaHa S pa6oTaX /1,6/. 
B pe3ynLTaTe npocMoTpa co6LITHii s qeTLipex <l>oTo-

3MynLCHOHHLIX KaMepax, o6nyqeHHLIX S nyqKe fL--Me30HOS 
c JHeprueB. 80 M:JB, s 30He ocTa.,:osoK 11- -Me3oHos 6Lino 
3aperHcTpuposaHo 685 a

11
-Jse3,IJ, c T -o6pa3HLIM cne,IJ,oM. 

BepOJITHOCTL o6pa30SaHH.II TaKOH 3Se3,IJ,LI Ha O,IJ,HY OCTa
HOSKY fL- ·Me30Ha pasHa /0,30±0,01/ ·10-4 
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Pacnpe~enenue 3Be3~ no qucny nyqei jpuc. 2/ yKa-
3hiBaeT Ha o6pa30BaHHe HX Ha nerKHX JI~paX B cl>oT03MynhCHH, 
nOCKOnhKY 3aXBaT Jl- -Me30HOB TJI:>KenhiMH JI~paMH B cl>oTo-
3MynhCHH B 93o/o cnyqaeB conpOBO:>K~aeTCJI BhlneTOM O~HOH 
3apJI:>KeHHOH qacTHUhl, a npH 3aXBaTe nerKHMH JI~paMH B 80io 
cnyqaea BhmeTaiOT ~Be H 6onee 3apJI:>KeHHhle qacTHUhl 17 · 
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Puc. 2. PacnpeoeAeHue co6brmuil 3axeama J1-- u IT-- Me3o
H06 C T- o6pa3H.biM CAeOOM JiOpaMU -6 ~011f03MYAbCUU no 
'iUCAY Ay'ieU /cnAOUlHUJi AUHUJI - 11- - 3QX6U111, nyHKIIIUpHUJi -
IT- - 3axeam/. 
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113 685 a11 - 3Be 3~ c T- o6pa3HhiM cne~oM ~nJI ~anhHei
wero auanu3a 6hlno OTo6pauo 248 Tpexnyqeahlx co6hiTHH 
6e3 BH~HMoro cne~a JI~pa oT~aqu c npo6eroM S 1 MKM 
H 3neKTpoua H3 ueuTpa 3Be3~hl. 

)J;nJI Bhl~eneHHJI peaKUHH 12/ - 15/ OT06paHHhle C06hiTHJI 
6hlnH o6cquTaHhl ua 3BM no nporpaMMaM KHHeMaTuqecKoro 
auanu3a JI~epuhlx peaKUHH B cl>oT03MynhCHH/s/. PaccMaTpu
aanHCh BCe B03MO:>KHhle peaKUHH C HCnycKaHHeM 8Li Ha 
JI~pax nerKoii KoMnoueHThl cl>oT03MynhCHH I C • N, 0 I. 
PeaKUHJI npe~nonaranach O.l\H03uaqno u~eHTHcl>uuupoaauuoi, 
ecnu oua HMena pewenue TOnhKO no o~noi runoTe3e. Co-
6hiTHJIMH, COOTBeTCTBYIO~HMH KHHeMaTHKe pea~HH C 0.1\HOH 
ueiiTpanhuoii qacTuuei, /2/ 11-

12c .... 8 Li 3 Hp v u 131 

11- 12c .... 8 Li2H2Hv, cquTanuch cnyqau, Y.l\OBneTBOPJIIOI.IUie 

KpHTepHIO x 2 ::;: 5 jgj • B cnyqae peaKuHi c .1\BYMJI H TpeMJI 
HeHTpanhHhiMH qacTHUaMHipeaKUHHI41 /i" 1 2c~ 2 Hpn 8 Liv 
H /5/ Jl- 12 C .... 2pl?n 8Li" I neo6XO.l\HMhiM ycnoaueM .1\nJI 
H.l\eHTHci>HKaUHH co6hiTHH no 3THM KauanaM cny:>Kuno npe
Bhlweuue He~OCTaiOIUeH MaCCOB peaKUHH COOTBeTCTBeHHO 
MaCChi HeiiTpoua H .1\BYX HeiiTpOHOB. 

0THOCHTenbHhle BepOJITHOCTH Bhl)\eneHHhiX KaHanOB pe
aKuuii /2/ - 15/ onpe.l\enJinHCh no cl>opMyne 12/ 

wi 
n 

i 

N 1) A T E 
OCT, OCT. c m p 

r)\e n i - qucno C06b1THH, OTHeCeHHhiX K )\aHHOH peaKUHH; 
NOCT, - nonHOe qucno OCTaHOBOK fl- -Me30HOB B npo
CMOTpeHHOM 06'be.Me 3.MynhCHH; TJ OCT • - OTHOCHTenhHaJI 
qacToTa aTo.Muoro 3axaaTa 11- -Me3oHa JI.l\paMH yrnepo.l\a; 
,\ c H T m - CKOpOCTh 3aXBaTa H Bpe.MJI :>KH3HH 11- -.Me30Ha 
B JI.l\pe yrnepO)\a; Ep - 34MlJeKTHBHOCTb perBCTpaUHH a J1 -

3Be3)\hl l3uaqeHHJI K934MlJHUHeHTOB TJocT ·' A c , 7' m H ( p 
npuBe.l\eHhl B pa6oTax I 1, 2, 6/ 1. 

Pe3ynhTaThl pacqeTOB OTHOCHTenhHhiX BepOJITHOCTeii 
Kauanoa 3axaaTa 11- -Me3ouoa Jl.l\pa.MH yrnepo.l\a no peaKUHJIM 
/21 - /5/ H qucno B)\eHTHci>HUHPOBaHHhiX COfihiTHH no Ka:>K
.1\0MY H3 3THX Kauanoa npe.l\CTaaneHhl B •a6Aufle. 3.IleCh 
:>Ke .1\BJI cpaaneHHJI npuBe.l\eHhl )\aHHhle no peaxuuu /1/ It/ . 
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KaHanhi 

peaKUHH 

Ta6AUI.#a 

11- + 12c .... 8 Li + v + 

fl- -3axaaTa 

iiJJ.POM yrne

poJJ.a +3 He+rfl/ +3 H+p +2 2H + 2H+p+n +2p+.2n 

qHcno acex 

H)J.eHTHlilHUH

poBaHHhiX 

co6hiTHH 

308 35 16 65 

~1 (1,6± (1,9± (9 ± <35·10-4 
±0,2)·10-3 ±0,4)·10-4 ±2)·Hf5 

' 

qHcno OJJ.H0-

3Ha'IHO H)J.eH

THliJHUHPOBaH

HhiX C06hiTHH 

220 18 2 

w2 (1,1 ± (1,0 ± (1,1 ± 
±0,2)·10-3 ±0,3)-10-4 ±0,8)·10-

5 

4 

-5 
<2,2·10 

.113 Ta6nHUhl BH)J.HO, 'ITO nonyqeHHhle 3Ha'leHHJI OTHOCH

TenhHhiX aepoiiTHOCTeii KaHanoa 131 H 151 Ha JJ.Ba nopJIJJ.Ka, 

a I 41-Ha nopiiJJ.OK MeHhllle aenH'IHHhl OTHOCHTenhHOH aepoiiT

HOCTH peaKUHH 111. 0TMeTHM, 'ITO )J.nil KaHanoB C JJ.BYMJI H 

6onee Heii:TpanhHhiMH qacTHUaMH lpeaKUHH 141 H lSI I nony

qeHa TOnhKO aepXHJIJI rpaHHUa OTHOCHTenhHOH BepOJITHOCTH. 

3TH pe3ynLTaThl He npoTHBopeqaT npe)J.nono)l{eHmo o TOM, 

'ITO B peaKUHJIX i"" -3axaaTa iiJJ.paMH yrnepoJJ.a c o6pa3oaa

HHeM ~i B npoMe)l{yTO'IHOM COCTOJIHHH o6pa3yeTCJI Jl)J.pO 

4He* c 3HeprHeii ao36y)KJJ.eHHJI a o6nacTH 122-241 M3B. 
Y'IHThiBaJI aenH'IHHhl 3HepreTH'IecKoro nopora pa3aana 

4He* , KBaHTOBhiX 'IHCen H dJa30BOrO o6~eMa, MO)l{HO 3a

KillO'IHTh, 'ITO BenH'IHHa OTHOCHTenhHOH BepOiiTHOCTH peaK

UHH 121 fC 12 C-> 8Li 3 Hpl' )J.On)l{Ha 6h1Th TOro )l{e nopJI)J.Ka, 

'ITO H aenH'IHHa OTHOCHTenhHOH aepOJITHOCTH peaKUHH 111. 

8 

:1 
.) 

,, 
' 

0)J.HaKO 3Ha'leHHe, nony'leHHOe nyTeM H3MepeHHH, Ha nopg

)J.OK MeHhllle. JTO oqeHh HeOiKH,lJ.aHHhiH pe3ynbTaT, KOTOphiH 

Tpe6yeT )J.anhHeHlliHX 3KCnepHMeHTanhHhiX H TeopeTH'Ie

CKHX HCCne)J.OBaHHH. 

MEXAHH3Mhl PEAKI.{HH /2/ u /4/ 

PeaKUHJI 11- 12c .... 8 Li 3Hpv 121 6Lma npoaHanH3HpoaaHa 

B npe)J.nono)l{eHHH, 'ITO BTOpH'IHhle 3apff)l{eHHhle 'laCTHUhl 

3H H p B03HHKaiOT OT pa3Bana npoMeiKyTO'IHOrO B036y)l{

)J.eHHOrO JIJJ.pa 4He*, Ha puc. 3 npHBeJJ.eHhl 3HepreTH'IeCKHe 

cneKTphl )J.nil peaKUHH 121. 3Ha'leHHJI 3HeprHH B036y)l{,lJ.eHHJI 

4He*, onpe,lJ.eneHHhie H3 pacqeTOB 3dJdJeKTHBHOH MaCChi 3H H 

p , HMeiOT MaKCHMYM B HHTepaane 3HeprHH 121-241 M 3B 
I puc. 361, a 3HeprHg ao36Y)I(JJ.eHHg

12B*, nonyqeHHag nyTeM 

Bhl'IHCneHHH 3tiJ4leKTHBHOH MaCChi Tpex 3apg)l(eHHhlX qaCTHU 

N 

tN N 

rJ. I ·I h 
1H J 12 l I f2 

s.l fl G 8 ~ I 8 

:utt :~ 48_:_ 
15 35 55 2f 30 39 48 30 60 4 fg 

Ev (MeV) E'(He4)* (MeV) E (Bf2)* {Mev) £(Li8}(MeV) 

'Puc. 3. 3Hepze111U'IecKue pacnpeoeAeHuJI oAJI peaKI.IUU /2/: 
CnAOUIHQJI ZUC1110ZpaMMQ - 3KCnepUM€H111; nyHK111Up - paC'I€111 
,no pe30HQHCHOMY M€XQHU3My; Ul111pux- nyHK111Up - paC'I€111 
:no KAQC111epHOMY M€XQHU3MY fl-- 3QX6Q111Q; KpU6QJI- dicJ306biU 
o61>eM. 
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I 8Li , , 3H, , pI, rpynnupyeTc.H B o6nacTH 3Hepruii: 
140-501 M3B I puc. 3el. Haii:~eHHble senH'IHHbl Haxo~.HTC.H B 
COrnaCHH C 3HeprH.HMH B036y)I(AeHH.H KaK npoMe)l(yTO'IHOrO 
.H~pa 4fle"' , TaK H 12 B* , nony'leHHbiMH Ha OCHOBe aHanH3a 
peaKu;HH I 11 B pa6oTe/t/. XapaKTep pacnpe~eneuu.a: 3Hepruu 
ueii:TpHHO I puc. 3al TaK)I(e yKa3biBaeT Ha To, 'ITO HeiiTpHHo, 
KaK H B peaK:D;HH 111, no-BH~HMOMy, B03HHKaeT BnpOMe)l(y· 
TO'IHOM ~BYX'IaCT~'IHOM npou;ecce. fi03TOMY aHanorH'IHO 
peaKu;HH I 11, npe~nonara.H pe JoHaHCHhlii MexaHH3M Jaxsa Ta 
11- -Me3oHa/to/ , Mbl npOH3Benu Mo~enuposauue npo
u;ecca no cxeMe: 

11 - + 12C .... 12 8 * + v 

I_. 4He* + 8 Li 

LaH +P • 

C YPOBH.HMH B036y)l(~eHH.H 12 B* - 144±61 M3B H '\Je*
- 122,4±2,01 M3B H 124,5±2,01 M3B. PeJynLTaTbl nux 
Bbi'IHCneHHH npe~CTaBneHbl Ha puc. 3 H 4 WTpHXOBbiMH 
nBHH.HMH. 113 pHCYHKOB BH~HO, 'ITO paC'IeTbl no CXeMe 111 
Y~OBneTBOpHTenbHO OnHCbiBaiDT 3HepreTH'IeCKHe xapaKTe· 
pHCTHKH npou;ecca H pacnpe~eneHH.H yrnos Me)I(~Y BTopuq
HbiMH 3ap.H)I(eHHbiMH 'laCTHD;aMH. 3TO n03BOn.HeT HCKniD'IHTb 
H3 paCCMOTpeHH.H ~pyrHe B03MO)I(Hble CXeMbl pe30HaHCHOrO 
MeXaHH3Ma C np.HMbiM HCnycKaHHeM B036y)l(~eHHbiM .H~poM 
12 B* npOTOHa HnH TpHTOHa. B TO )l(e BpeM.H cpaBHeHHe 
pac1.feTOB C yrnOBLIMH pacnpe~eneHH.HMH Heii:TpHHO OTHOCH· 
TenLHO uanpasneuu.H BLineTa p , 3H H oco6euuo 4He* 
I puc. 4z, e,JtCI noKa3biBaeT 6onLwoe pacxo)l(~euue Me)l(~y 
paC1.feTHLIMH H 3KCnepHMeHTanbHLIMH ~B;,.HHbiMH: TaK, co
rnacue ~n.H pacnpe~eneuu.a: no oo~He* , v) , puc. 4z, 
xapaKTepH3yeTC.H BenH'IHHOH (x 2 /x 2 = 5) . 

~pyrHM MeXaHH3MOM, B KOTOpOM B npoMe)l(yTO'IHOM 
COCTO.HHHH MO)I(eT o6pa30BaTbC.H B036y)l(~eHHOe .H~po 4He~ 
liBn.HeTc.a: JaxBaT 11- ·Me3oua qacTLIO .a:~pa yrnepo~a - ac
cou;uau;ueii: 4Li I puc. 51. liLino npose~euo Mo~enuposauue 
peaKu;HH 121 no cxeMe puc. 5 npu npe~nono)l(eHHH, 'ITO 
HMnynLcuoe pacnpe~eneuue 4Li cosna~aeT c HMnynLCHbiM 
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f 

1 I 
l 

N IN ~N 'N t 
12 ~ 12 12 -l 12-l 12 

·oo 8 B+-, I 8 ., 
.. I L 

;· 

4 :! f._ ·-' 1.-
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Puc. 4. YzAoe&le pacnpeoeAeHUJI emopu~HbiX ~acmuij U3 
peaKijUU /2/ /o6o3Ha~eHuJI me JtCe, ~mo u Ha puc. 3/. 

pacnpe~eneHHeM .H~pa 8Li , a ypoBHH so36y)l(~eHH.H 4He* 
paBHLI 122,4±2,01 M3BHI24,3±2,0I M3B. ~aHHLie pacqeTOB 
no TaKOMY MexaHH3MY lwTpHX • nyHKTHpHble nHHHH Ha puc. 3 
H 4/ HeCKOnbKO ny'IWe cornacyiOTC.H C 3KCnepHMeHTanbHbiMH 
,IJ,aHHbiMH. TaK, HanpuMep, senuquua x 2 /)( 2 ~n.a: yrnos 
Me)l(~y HanpasneiiHilMH BbineTa .H~pa 4He * H HeHTpHIIO 
pasHa 1, 7 I puc. 4z/. Cne,IJ,yeT, O,IJ,IIaKo, OTMeTHTb, 'ITO ~n.a: 
6onee ~eTanLnoro aHanuJa MexaHH3MOB peaKD;HH /2/ Heo6-
xo,IJ,HMO 3Ha'IHTenbHOe ysenH'IeHHe CTaTHCTH'IeCKOrO Ma· 

Tepuana. 
~n.a: auanuJa peaKu;HH 11- + 12 C .... 8Li + 2 H +p +n+v 141 

6blnH ucnonLJoBaHLI Tpexny1.feBLie co6b1TH.H c T- o6pa3HLIM 
cne~oM, ~n.H KOTOpblx He 6blno nonyqeHo peweuuii: no 
KaHanaM peaKu;Hii 11- ·JaxsaTa 6e3 ucnycKaHH.H Heii:TpoHa 
Ha nerKHX .H,IJ,pax B tl>oT03MynLCHH (C, N, 0). 

TaKaJI BLI6opKa co6LITHH onpe~eneHa TeM, 'ITO B peaK
UHH I 41 B KoHe'IHOM cocTOJIHHH BLineTaiOT ~Be HeiiTpanLHLie 
qaCTHD;bl, n03TOMY CTporoe Bbl~eneHHe Ka)I(~OrO C06LITHJI 

I
HeB03MO)I(H0 H npHXO~HTCJI nonb30BaTbCJI o6ID;HMH KHHeMa· 
TH'IeCKHMH KpHTepHJIMH. 

Pacnpe~eneHHe Bbl~eneHHbiX C06LITHH no He,IJ,OCTaiOID;eii 
'Macce npou;ecca /41 npe~cTasneHo Ha puc. 6a. Ha TOM :lKe 
puc.6 ~nJI cnyqaes, HMeiDID;HX senH'IHHY M > 940 M3B, nv 
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Puc. 5. CxeMa 3axeama 11-- Me3oHa KAacmepoM 4 Li. 
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Puc. 6. Heoocma10111Ue Macca /a/, uMnyAt.c /6/ u 3Hepzu.ll 
/a/ OAJI co6brmuil peaKIIUU /4/ /o6o3Ha'ieHUJI me xe, limo 
u Ha puc. 3/. 
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npuae.u.eHbl He.u.ocTaiDmHil HMnynbc I puc. 661 H He.u.ocTaiDmaJI 
3HeprHJI I puc. 6el, nonyqeHHble nyTeM pac'leToB no peaK

I.UIH 141. 
6blno npoae.u.eHo Mo.u.enHpoaaHHe peaKUHH 141 aHano

rH'IHO Mo.u.enHpoaaHHIO npoueccoa Ill H 121 no cxeMe 

(II) _ 12C ... 12B * + v f1 + 

L 4He* + sLi 
I 

L 2H + P + n 

c ypoBHJIMH ao36Y)l(.IJ.eHHJI 12 B* - 144±61 M3B, 4He* -
- 128,5±2,01 M3B H qepe3 3axaaT 11- -Me3oHa KBa3HJI.IJ.pOM 
4Li c o6pa3oBaHHeM npoMe)l(yTo'IHoro ao36y)l(.IJ.euuoro JI.IJ.pa 
4He a cocTOJIHHH 128,5±2,01 M3B. B pe3ynbTaTe Mo.u.enH
poaaHHJI He y.u.anocb nony'IHTb xopomero onucaHHJI 3KcnepH
MeHTanbHbiX .u.aHHbiX KaK no cxeMe (II) I puc. 6 H 7, mTpH
xoable nHHHHI, TaK H nyTeM pac'leTOB no KnacTepuoil 
Mo.u.enH I puc. 6 H 7, mTpHxnyHKTHpHble nHHHHI. 

N 
h 

N 
40 _.., 40 1 iN N 

N N 

l 
32- 32 32 32 ~-

1 

24 24 I 24- 24 
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32 

24 

16 16 16 

8 8 

0
· 0 ot j'""""""'l:':l., ot 1,,,_ 0r-l ,.,oL-.J~......._ 

-1. -.z •t. • -1. ~z •f. A ·t. ~z •f. • ·t. :2 ·.6 -1. -.z •f. -1. -.z •f. 
co~(H~p) co~{.L,t,P) co~(Lt,H2} co~(Li)l\l) co,(H2)-J} ~(P,"n~} 

Puc. 7. YzAoBbre pacnpeoeAeHUJI emopU'iHbrx 'iacmull U3 
peaKIIUU /4/ /o6o3Ha'ieHUJI me xe, limo u Ha puc. 3/. 
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Puc. 8. 3Hepzemu~ecKue pacnpeOeAeHUJI amopu~HbiX ~acmut~: 
a/ np01110Hbl, 6/ OeumpOHbl, a/ JIOpa 8Li. 

TaKoH: peJynLTaT, no-BHAHMOMy, .RBn11eTC11 cneACTBHeM 

MallOH Bep011THOCTH o6pa30BaHH.R BbiCOKOB036y)f(AeHHbiX CO

CTO.RHHH 4He',H, B03MO)f(HO, Bb13BaH BllH.RHHeM B3aHMOAeHcT

BH.R MeAneHHbiX BTOPHl.fHbiX qacTHU I puc. 8/ a KOHel.fHOM 

COCTO.RHHH, KOTOpoe CHllbHO HCKa)f(aeT 3KCnepHMeHTallhHbie 

3HepreTHl.feCKHe H yrnoable pacnpeAeneHH.R. 

3AKJIIO tJEHHE 

1. OnpeAeneHbl aenHl.fHHhl OTHOCHTenLHhiX aepo11THo

cTeH: acex B03MO)f(HhiX KaHanoa norno~eHH.R 11- - Me30HOB 

HAPOM yrnepoAa c HcnycKaHHeM 8Li a Tpexnyqeablx o J1:. -

3Be3Aax. ,ll,nH BTopH'-IHbiX qacTHU a peaKUH11X /2/ - /4/ 
H3MepeHLI 3HepreTHl.feCKHe u yrnoawe pacnpeAeneHH.R. 

2. H3 aHanuJa nonyl.feHHbiX 3KcnepuMeHTanLHhiX AaHHLIX 

no JaxaaTy 11- - Me30Ha HAPOM l2C C o6pa30BaHHeM 8Li 
cneAyeT, '-ITO OCHOBHbiM KaHanoM 11Bn.ReTC11 peaKUH11 

11- 12c ... 8 Li 3Hen v /1/ , HMeromag aenHl.fHHY oT-

HocuTenLHoH: aepo.RTHOCTH no KpaH:HeH: Mepe Ha nop11AOK 

BhiWe, l.feM All11 acex APYrHx paccMoTpeHHhiX KaHanoa 11-
JaxaaTa. ,ll,ng peaKUHH 11-

12c -. 8Li 3Hpv /2/· nonyqeHa 
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HeO)f(HAaHHO Mana.R aenHl.fHHa OTHOCHTenbHOH BepO.RTHOCTH. 

3. H3 peJynLTaToa uccneAOBaHH.R B03MO)f(HLIX MexaHHJ
MOB peaKUHH 3aXBaTa /1- -Me30Ha 11ApaMH yrnepoAa MO)f(HO 

CAena TL BbiBOA, '-ITO a peaKUHBX c ucnycKaHHeM .RApa 8 Li a 

npoMe)f(yTOl.fHOM COCTOHHHH o6pa3yeTC11 B036Y)f(AeHHOe 11APO 
4He* npeHMy~eCTBeHHO B COCTO.RHHH /22,5±2,0/ M3B. 

KaqecTBeHHO 3HepreTHl.feCKHe u yrnoBLie pacnpeAeneHH11 

BTOpH'-IHbiX l.faCTHU OT peaKUHH /1/ H /2/ OllHCbiBalOTC.R npH 

MOAenupoaaHHH uccneAyeMwx npoueccoa no MexaHH3MY 

np.RMoro norno~eHH11 11- -MeJoHoa ManoHyKnOHHOH acco

uuauueH: 4Li. 
0AHaKo aonpoc AeTanLHoro H3yl.feHH.R MexaHH3Ma Jaxaa

Ta Jl- -Me30HOB .RApaMH yrnepoAa Tpe6yeT AallbHeHWHX 

3KCnepHMeHTallbHbiX H TeopeTHl.feCKHX HCClleAOBaHHH. 

JIHTEPATYPA 

1. Eamycoa IO.A. u Op . .JI<P, 1971,14,1206. 
2. Eamycoa JO.A. u Op . .Jltl>, 1975, 22, 320. 
3. Eamycoa IO.A. u op . .JI<P, 1967, 6, 1151. 
4. Mejerov W.E., Tombrello T.A. Nucl.Phys., 

1968 A109, 1. 
5. Aza6a6JIH H.M. u Op. OHJIH, P15- 5077, ,l{y611.a, 1970. 
6. Eamycoa IO.A. u op . .Jltl>, 1973, 18, 962. 
7. Eamycoa IO.A. u op . .JlcJ>, 1975, 21, 1215. 
8. Aza6a6JIH H.M. u Op. OH..JIH, 10-5891, ,4y6Ha, 1971. 
9. HanpuMep: Eamycoa IO.A. u op. ..JI<P, 1965, 1, 526. 

10. EaAawoa B. B., 3paMJKJIH P.A. Atomic Energy Renev, 
196'7, 5, 3. 

PyKOllHCb llOCTynuna B H3AaTenLCKHH OTAen 
30 Ho116p11 1977 roAa. 

15 


