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HccneAoBaHHe peaK~HH 3aXBaTa rr--Me30HOB nerKHMH RApaMH B $C 
T03MynbcHH C HCnYCKaHHeM TOnbKO 3apR*eHH~X 4aCTH~ HnH 3apR*eH
H~X 4aCTH~ H OAHOro He~TPOHa/I-8/ nOKa3anO, 4TO AnR TaKHX peaM 
~HI1 HaH60I1ee BepORTeH 3aXBaT nHOHOB Ha RApax C, N, 0 C B~I1eTOt' 
B KOHe4HOM COCTORHHH OAHOrO HeHTpOHa, a AeTaI1bH~H aHaI1H3 nOI1Y
4eHH~X 3KcnepHMeHTaI1bH~X cneKTpOB BTOPH4H~X 4aCTH~ H pacnpeAe
I1eHHH no yrnaM YKa3~BaeT Ha cy~ecTBeHHY~ Ponb MHorOHYKI10HHOro 
IKilacTepHorol MexaHH3Ma nOrI10~eHHR B 3THX npo~eccax. 

npH paCCMOTpeHHH KilaCCa C06blTHH, KorAa B peaynbTaTe norno~e 
HHR MeAneHHoro rr--Me30Ha Ha I1erKHX RApax B $OT03MynbcHH B~neTa 
eT ABe 3apR*eHH~e 4acTH~~/8/,6~I10 HaHAeHo,4TO HaH60nee BepORT
H~MH RBnRIOTCR peaK~HH rr- 12C - .... 7Li4He n H rr- 14N - .... 7Be6 He n. 
3HepreTH4eCKHe H yrI10B~e pacnpeAeI1eHHR BTOPH4H~X 4aCTH~ B 3THX 
peaK~HRx Ka4eCTBeHHO cornaCYIOTCR C o~eHKaMH, B~nonHeHH~MH B 
B npeAn0I10*eHHH, 4TO aaXBaT n--Me30HOB RApaMH 12C H 14N npOHC
XOA~T B KilaCTepax [5Li] H [SBel AI1R yrilepOAa H [7Li] H [8B] 
IlnR a30Ta. 

~aHHaR pa60Ta RBnReTCR npOAon*eHHeM 3THX HccneAoBaHHH AnR 
C06~THH nOrI10~eHHR n--Me30HOB B $OT03MynbcKH C 06pa30BaHHeM 
Tpex 3apR*eHH~X 4aCTH~ B KOHe4HOM COCTORHHH. TpexnY4eB~e 3Be3
A~ COCTaBilRIOT 112,7tO,S/% OT nonHoro 4Hcna C06~THH RAepHoro at 
XBaTa n--Me30HO'a H B 187,6 t 3,4/% C06~THR npoHcxOART Ha nerK~) 
IC, N, 01 RApax ,9/ B $OT03MYI1bCHH. 

~R HAeHT~$~Ka~H~ KaHanoB 3aXBaTa n~OHOB oT6Hpan~cb Tpexny 
4eB~e 3Be3A~, pacn0I10*eHH~e B 30He OCTaHOBK~ nY4Ka n--Me30HOB 
B $OT03MyI1bC~OHH~X KaMepax, 06I1Y4eHH~x Ha C~HxpO~~KnOTpOHe 
n~n. nOAP06HO MeTOAH4eCKHe Bonpoc~, CBR3aHH~e C ~3rOTOBI1eH~e~ 
06nY4eHHeM, npoBeAeHHeM npOCMOTpa H ~3MepeHHRMH 3aperHCTpHpO
BaHH~X C06~THH, paCCMOTpeH~ B pa60Tax/7,IO-II/. B ~y6He, CO$~ 
H T6Hn~cH 6~no B~AeileHO ~ H3MepeHO 138S C06~THH 3aXBaTOB OCT, 
HOBHBWHXCR rr--Me30HOB RApaM~ B $OT03MynbcHH C 06pa30BaH~eM 
Tpexny4eB~x 3Be3A. B Ka*AoM C06~TH~ H3MepRnHCb OTHOC~TenbH~e 
yrI1~ B~I1eTa ~ np06erH BTOp~4H~X 3apR*eHH~X 4aCTH~ AO HX OCTa 
HOBKH B $OT03MYI1bCHOHHOH KaMepe. HAeHTH$HKa~HR KaHanOB peaK
~~11 3aXBaTa nHOHOB npOBOA~I1aCb Ha 3BM no npOrpaMMaM reOMeTp~ 
4eCKOH pe~?H~TpYK~~H ~ K~HeMaTH4eCKoro aHanH3a RAepH~X peaK
~HH ASTRA 2/. ~R Ka*Aoro C06~T~R nepe6Hpan~cb B03MO*H~e r~ 
nOTe3~, cooTBeTcTBYIO~He norn~eHHIO n--Me30Ha RApaMH 12C, 141 
H· 160 C 06pa30BaH~eM Tpex 3apR*eHH~X 4aCTH~, a TaK*e KaHan~ 
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flpOOO.llXeHUe ma6.1lu11m 

Tpexny~eBoro THna C HcnYCKaHHeM OAHOrO HeHTPOHa*. npH oT6ope 
r~nOTeS B Ka~eCTBe rpaH~4HOrO npHHHManOCb 3Ha4eHHe X2, COOTBeT
cTBy~~ee 3% YPOBH~ AOCTOBepHOCTH. 

B pe3ynbTaTe TaKoro aHanH3a AnR C06~THH C B~neTOM TonbKO 
Tpex sapR*eHH~X 4aCTH~ nony4eH~ cneAY~~He pesynbTaT~: 4Hcno pe
weHH~ Ha RApe 12C - 4, Ha 14N - 2, Ha 160 - 11. HH*H~e rpaHH
~~ OTHOCHTenbH~X aepORTHOCTeH/ 1/ AnA B~AeneHHblx KaHanOB peaK
~H~, o~eHeHH~e no nony~eHH~M ~~cnaM, paBH~ Ha yrnepoAe 10,4± 
±0,2/'10-3 , AnR a30Ta 10,2±0,1/·10-3, AnR KHcnopOAa 11,0± ..0,3/.10- 3 .. 

Ta6.1lu11a 

J PeaKUHsi lIHCJlo lIHCJlO OJl- BepXHSISI rpaHHQa HHZHSISI rpaHMQa 
C06WTMA. H03Ha4HO OTHOCMTeJlbHOA OnlOCMTe.lbHOA 
YJlOBJleT- BhIJleJleH aepoSITHOCTH BePOSITHOCTH 
BOPSIllIII,MX HWX co6b1 peaK.UHM peaK.UHH 
J(8HHOUY THA 
KaHaJIY 

n- f.dO -> 

14 

15 

16 

aH aHe 7L1 n 

-H ·He "L1 n 

8 He ·He "He n 

185 4 (1,7±O,l)*10-z (3,7±1,6)*10-· 

202 5 (1,9±O,l)*10-z 
(4.6t2, 1)*10-· 

166 3 ( 1, 5±0 • 1)* 10-z (2, 8±1, 6 )*10-· 

17 pp'-Sn 58 0 (6,3±O,7)*10-

18 p zH Us n 110 2 (1,O±O, 1)*10-& O,8±1,3)*10-· 

19 paHuBn 118 2 ( I, !:to, 1) * 1 O-z (1,8±1.3)*10-· 

20 p sHe uSe n 121 5 0, 1±0 ,1)*10-z (4,6t2,1)*10-· 

21 p ·He f.°Se n 128 6 O,2±O,l)*10-z (6,6t2,3)*10-· 

22 p 7L1 7L1 n 71 1 (6,6±O,8)*10- (O,9±O,9)*10-· 

23 zH zH "s n 66 4 (6,OtO,8)*10- (3,7:1:1.8)*10-· 

24 zH 8 H 'oS n 102 1 {9.4±l.0)*10- (O,9tO,9)*10-· 

25 2H -He lOBe n 115 2 (1,l±0.1)*10-z 
(1, 8t~. 3 )*10-4 

26 zH ·He PBe n 144 6 (1.3tO,l)*10-z (4.6t2,l)*10-· 

27 zH "He 7Be n 103 6 (9.4tl,O)*10- (4,6t2,1)*10-· 

26 zH dL1 7L1 n 101 4 (9,3tl,O)*10 

-
(3,7±1,8)*10-· 

29 -H -He PSe n 100 0 {9,2±l,O)*10-

. 

PeSynbTaTbl aHan~sa B03MO*H~X KaHanOB peaK~H~ saxBaTa n--Me
SOHOB nerK~M~ IC, N, 01 RApaMH C 06pasOBaHHeM Tpex 3apR*eHH~x 
4acTH~ H OAHoro He~TpOHa npHBeAeH~ B Ta6nH~e. O~eHKa HH*He~ 

rpaHH~~ BepORTHOCTH onpeAeneHHoro KaHana peaK~HH 3aXBaTa npOHs.. 	 BOAHnaCb HCXOAR H3 ~Hcna C06~TH~, ·~Me~~HX eA~HCTBeHHoe pewe
HHe. npH B~4HcneHHH BepXHe~ rpaHH~~ 6~n~ Hcnonb30BaH~ Bce CO
6~T~R, YAOBneTBopR~~e AaHHOH r~nOTeSe. 

~3 Ta6nH~~ cneAyeT, ~TO B ~oTo3MynbcH~ HaH60nee BepORTeH 
saxBaT nHOHOB C 06paSOBaHHeM Tpex 3apR*eHH~X 4aCT~~ H OAHoro 
HeHTpOHa Ha RApe 12C. ~S weCTH B03MO*H~X KaHanoB peaK~HH saXBa

*KaHanbl peaK~HH C BbIDeTOM H~ep sHe, aLi H aBc He paCCMaTfHBa
nHcb, TaK KaK OHH y*e 6bIDH ~eTanbHO H3YQeHhl paHee/ I- 6 , 13- 4/. 3 
2 

Jf! PeaKUHSI 1I111cJlo 1I111cJlo OA- BepxHSISI rpaHHWi HHlItHSISI rpaHHWi 
C06WTMH. H03Ha4HO OTHOCHTeJlbHOR OTHOCHTeJlbHOH 
YAOBJleT BWBeJl:eH- BepoSITHOCTIiI aepoSITHocTIiI 
BOP~~X Hh~ co6w peaKUHH peaKU\IIH 
AaHHOM)' THill 
KaHaJlY 

n- U c -) 
1 P -H 7L1 n 237 20 (2,2tO,2)*10-z (1,8±0,4)*10-a 

2 p ·He "He n 268 29 (2,5±0,2)*10-z (2,7±0,5)*10-a 

3 2H zH 7L1 n 133 4 (1,2±O,1)*10-z (3,7±1,8)*10-· 

4 zH -H "L1 n 233 5 (2.1±O,2)*10-z (4,6±2,1)*10-· 

5 zH aHe "He n 248 11 (2.3±0,2)*10-z (1. OtO, 3)*10-a 

6 aH ·He ·He n 174 27 (l,6±0,1)*10-z (2,5±O.5)*10-a 

n N-) -s. 
7ppuBen 78 5 (7,2±0.8)*10-a (4,6±2,l)*10-4 

8 p 2H SOBe n 147 0 (l,3±1,O)*10-z 

9paHPBen 157 7 (1,4tO,1)*10 -z (6.4t2,4)*10-4 

10 p "He "L1 n 211 14 (l,9±0,1)*10-z (l,3±0,4)*10-

11 2H 2H PBe n 113 1 (1.0±O,l)*10-z (O,9±0,9)*10-4 

12 zH ·He 7L1 n 201 5 ( 1 , 8tO , 1) * 1 O-z (4,6t2.1)*10-· 

13 aH aH 7Be n 80 1 (7,3±O,9}*10-8 (O,9±O.9)*10-· 



20Tr----------------------------------~ PHc.l. co-Ta Ha yrnepoAe no KpaHHeH Mepe 4eT~pe IpeaK~HH 1, 2, 5 H 6 Ta6
nH~~1 HMe~T He CHnbHO OTnH4a~~Hec~ BepXHHe H HH~H~e rpaHH~~ 
OTHOCHTenbHOH BepO~THOCTH An~ Ka~Aoro KaHana. CneAOBaTenbHO, 
npeAnono~eHHe 0 TOM, 4TO HaH60nee BepO~TH~M Ha yrnepoAe ~Bn~eT
C~ KaHan n- 12C --+ 2a t n IpeaK~H~ 61 KOTOP~H Mo~eT 6b1Tb onH
caH a-4aCTH4HOH non~CHOH AHarpaMMoH/is, 16/, 3Kcnep~MeHTanbHO 
He nOATBepAHnOCb. CnO~HOCTb pa3AeneHH~ 3THX 4eTbipex B~AeneHHblX 
KaHanOB peaK~~H 3aXBaTa 3aKn~4aeTC~ B HX 3Ha4HTenbHOM nepeKpbl
T~H. AHanH3 cneKTpOB H yrnoB~x Koppen~~HH BTOPH4HblX 4aCTH~Jno
CTpoeHH~X An~ C06b1THH, YAOBneTBop~~~HX AaHHOMY KaHany IKonOH
Ka 3 Ta6nH~bl/, nOKa3an, 4TO HaH60nee xapaKTepHblMH OTnH4HTenb
H~MH oco6eHHOCT~MH 06naAa~T pacnpeAeneHH~ An~ peaK~HH 

n- 12 C -- 7Li 3H P n 111. Ha pHc.l npeACTaBneH cneKTp 237 BTO
pH4HbiX HeHTpoHoB An~ C06b1THH, YAOBneTBop~~~HX KHHeMaTHKe peaK
~HH 111. BHAHO, 4TO 3KcnepHMeHTanbH~e AaHHble He onHCbIBa~TC~ $a-
30B~M 06DeMOM InYHKTHpHa~ KpHBa~/, a B 06naCTH 3HeprH~ HeHTpo
HOB Bblwe 64 M3B HMeeTC~ 4eTKO Bblpa~eHH~H MaKCHMYM. npeAnonara~, 
4TO C06bITH~J pacnono~eHH~e B MaKCHMYMe cneKTpa HeihpoHoB IBcero 
108 C06~THH/, npHHaAne~aT C 60nbweH BepO~THOCTb~ peaK~HH 
rC 12C 7L i 3H P n, Mbl nOCTpOHnH An~ Bcex BTOpH4HbiX 4aCTH~ 
cneKTpbl H yrnoBbie pacnpeAeneHH~ IpHC.2-3/. 

H3 PHCYHKOB cneAyeT, 4TO 3HepreTH4eCKHe cneKTpbl npOTOHOB 
H TPHTOHOB 3aMeTHO M~r4e, 4eM pacnpeAeneHHe no 3HeprHH An~ 

~Aep 7Li/pHC.2/. Yrnbl Me~AY 7Li H HeHTpoHoM npH 1800 HMe~T pe3
KHH nHK Ip~c.3a/, B TO BpeM~ KaK pacnpeAeneHH~ yrnoB Me~AY TPH
TOHOM ~ 7Li, npOTOHOM H 7Li, a TaK~e Me~AY npOTOHOM ~ HeHTpo
HOM 6nH3KH K ~30TponHH IpHc.36,B,r/. nOnY4eHHble 3KcnepHMeHTanb
HO 3HepreT~4ecKHe ~ yrnoBbie xapaKTepHcTHK~ BTOPH4HblX 4acTH~ 
6nH3KH K 3Kcnep~MeHTanb~lblM oc06eHHocT~M cneKTpoB ~ yrnoBblx 
pacnpeAeneHHH nonY4eHH~x HaMH paHee An~ peaK~HH rC 12C - 
-- 7L i "He n/8 /, KOTopble AOCTaT04HO XopOWO cornaCY~TC~ c MOAe
nHpOBaHHeM no non~cHOH AHarpaMMe, npeAnonara~~eH, 4TO 3aXBaT 
n--Me30Ha npoHcxOAHT Ha KnacTepe sBel B ~Ape yrnepOAa. n03TO
MY An~ peaK~HH n- 12C -> 7Li 3H P n npo~ecc 3aXBaTa OTpH~aTenb
Horo nHOHa MO~HO non~TaTbc~ onHcaTb no cxeMe, npeACTaBneHHOH 
Ha PHc.4. TorAa "4acTH~bI oTAa4H" InpoToH H TPHTOH B HH~He~ 
BepwHHe pHc.41 Aon~H~ HMeTb Many~ 3HeprH~ H OTCYTcTB~e KaKoH
nH60 Koppen~~HH C HeHTpoHoM H 7Li, a cneKTpbl H yrnoBbie pacnpe
AeneHH~ B BepxHe~ BepwHHe pHc.4 Aon~HbI COOTBeTCTBOBaTb KHHeMa
THKe AByx4acTH4Horo pa3Bana ~Apa sLi* npH 3aXBaTe n--Me30Ha 
KnacTepoM [SBel, TO eCTb cneKTp HeHTpOHOB Aon~eH 6b1Tb Bblwe 
60 M3B, a yrnbl Me~AY HeHTpOHOM H ~APOM HMeTb MaKCHMYM npH 1800. 
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CneKTp He~TpoHoB gnH 
6bITH~, ygoBneTBopHlOmHX KHHeMa
THKe peaKUHH n- 12C -- 7Li3H P n. 
rHCTorpaMMa - 3KcnepHMeHT, 
nYHKTHpHaH KpHBaH - ~a30BbI~ 

oObeM, cnnOWHaH KpHBaH - paCqeT 
no KnaCTepHOMY MexaHH3MY pHc.4. 
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PHc.3. PacnpeAeneHHe yrnoB Me~y: a - HAPOM 7Li H HeHTpOHOM, 
~6 - HAPOM 7Li H HAPOM 3R, B HAPOM 7Li H npOTOHOM, r - npo

TOHOM H HeHTpoHoM, A - HeHTpoHoM H HAPOM 3R, e - npoToHoM 
H HAPOM 3R, 06pa30BaHH~MH B peaKQ»H n- 12C ~ 7Li 3R P n /0603
Ha~eHHH Te *e, ~TO H Ha pHc.I/. 

PHc.4. CxeMa 3aXBaTa n--MeSOHa 
Ha KnaCTepe [SBe] B HApe yrnepo
Aa. 

Bce 3TH npeACKa3aHH~ He npOTH
Bope~aT 3KcnepHMeHTanbH~M AaHH~M. 

npeACTaBneHH~M Ha pHc.1-3. non~T
KH onHcaTb 3KcnepHMeHTanbHO nony~ 
4eHH~e cneKTp~ H yrnOB~e pacnpe
AeneHH~ c nOMO~b~ non~CH~X AHar
paMM, HMe~~HX B npOMemYT04HOM CO
CTORHHH a03MomH~e KnacTep~ [pp], 
[4He], [4Li] [5Li], He YBeH~a
nHcb ycneXOM. npeAnonara~, ~TO 

peaK4HR n- 12C ~ 7Li 3H P n npoHcxoAHT no cxeMe 3aXBaTa nHOHa 
Ha KnacTepe [SBe] /pHc.4/, a HMnynbc K7aCTepa TaKo~ me, KaK 
H B cny4ae peaK4HH n- 12C -- 7Li 4He n 8/ H paaeH /125± 
±50/ M3B/c, M~ npoMOAenHpOBanH 3TOT npo4ecc. Pe3ynbTaT~ MOAe
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n~pOBaH~R npeACTaBneH~ Ha p~c./1-31 cnnOWH~M~ KP~B~M~. B~AHO, 
4TO paC4eT~ B OCHOBHOM npaB~nbHO OnHC~Ba~T xapaKTepH~e Oco6eH

HOCTH 3KCnep~MeHTanbH~X AaHH~X.TaK~M o6paaoM, Ha OCHOBaHH~ 3KCnep~MeHTanbHOrO ~aY4eH~A 
npouecCOB aaXBaTa n--MeaOHOB AApaM~ yrnepoAa C 06pa30BaH~eM
B KOHe COCTOAH~~ HeHTpOHa ~ 	 AAep 7Li MO~HO aaKn~4HTb. 4TO 

4HOMB 3TOM KaHane Cy~eCTBeHHY~ ponb ~rpaeT norno~eH~e Ha BOCbMH-

HYKnOHHOH aCcou~au~~ (BBe1. Ta 
AnA AeTanbHoro HccneAoBaH~A APyr~x KaHanoB peaKu~~ aaxBa • 

n--MeaoHOB Ha nerK~X IC. N. 01 AApaX Heo6xOA~MO aHa4~TenbHoe 
YBen~4eH~e cTaT~cT~4ecKoro MaTepHana. nocKonbKY. HanP~Mep.
B peaKuH~ 2, 5 ~ 6 Ta6n~u~ MO~eT AaBaTb aaMeTH~~ BKnaA, KpOMe
non~cHO~ A~arpaMMbl p~c.4, PAA APyr~x non~CH~X A~arpaMM. 
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6aTYCOB ~.A. HAP. P1-88-It17 
Hsy~eHHe npoqeccoB aaXBaTa MeAneHH~X n--MeSOHOB RApaMH 
C, N, 0 B ~OT03MynbCHH c 06pasoBaHHeM Tpex sapR*eHHWX 
4aCTH ll 

npoBeAeHo HccneAOBaHHe peaKllH~ norn~eHHR MeAneHHWX n--MeSOHOB nerKHMH 
/C, N. 0/ RApaMH B $oT03M1nbcHH c 06pasoBaHHeM Tpex sapR*eHHWX 4aCTHq H Tpex 
sapR*eHHWX ~acTHq H OAHoro HeHTpoHa. HaHAeHo. ~TO HaH60nee BepORTHWMH cpeAH 
HccneAOBaHHWX aBTopaMH RBn~TCR peaKqHH Ha yrnepoAe c 06paSOBaHHeM HeHTpoHa 
H Tpex sapR*eHHWX 4aCTHq. npoaHanHSHpOBaH KaHan n- 1ac -- 7Li 3H P n. Ha oc
HOBaHHH HSy4eHHR 3HepreTH4eCKHX H yrnoBwx pacnpeAeneHHH BTOpH~HWX 4acTHq AnR 
3Toro KaHa"na nonY4eHo Ka4eCTBeHHoe cornaCHe'c olleHKaMH,BwnonHeHHwMH B npeAno-
no*sHHH, 4TO saxsaT n--MeaoHoB B yrnepoAe SAeCb npoHcxoAHT Ha Kna
cTepe [BBe].. - 

Pa60Ta BwnonHeHa B fla60paTopHH RAepHwx np06neM OH~H. 

npenpHHT 06loeJ,tHHeHHOrO JlHCTKTyTa II./leptlwx HccneJloB8.HHA• .lJ.y6Ha 1988 
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Particles 

Reactions of slow n--capture by light (C,N,O) nuclei in photoemulsion 
with the production of three charged particles and of three charged particles 
and one neutron were investigated. It is found that the reactions of produc
tion of three charged particles and one neutron on carbon are most probable 
among the considered reactions. The n- 1ac -- 7Li 3H P n (1) channel was 
analysed. On the basi& of study of energy and angJlar distributions of secon
dary particles for this channel the qualitative agreement Is obtained wfth 
the estimates performed under assumption that n--capture on carbon in channel 
nloccurs of [8Be] cluster. 

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