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llpB nornOJ.lleHBB f1 -Me30HOB CllO:>KHbiMB JI,D;paMB OCHOB
HbiM KauanoM peaKUBB pacl.llenneuux x.nep xBnxeTcx KaHan 
c ucnycKaHBeM ue8Tpoua. O.nuaKo B nerKBX x.npax ua6mo.na
eTCJI .noBonbHO 6onbwo8 /I - 3 I - .noxo.nJII.l\BB B px.ne cny
qaeB ,D;O 20~ ua aKT 3aXBaTa / 2 •31 - BbiXO,D; 3apJI:>KeHHbiX 
qacTBU. Teopux /4/ CBJI3biBaeT o6pa3oBauue 3apx:>KeHHbiX 
'laCTBU B nerKBX JI,D;pax rnaBHbiM o6pa30M CO CTpyKTYPHbiMB 
oco6eHHOCTJIMB COCTOJIHBB, ~opMBPYIDI.l\BX ruraHTCKBB pe-
30HaHC npB f1 - 3aXBa Te: B036y:>K,D;eHBe JI,D;pa B 3TBX COCTOJIHB
JIX MO:>KeT nepe,D;aBaTbCJI He TOllbKO HeBTpOHY, HO B npoTOHY 
BllB 6onee CllO:>KHOB CBCTeMe-~parMeHTy. Ha OCHOBe npe.n
nono:>KeHBJI 0 ,D;OMBHBPYIDI.lleB ponB COCTOJIHBB ruraHTCKOrO 
pe3ouauca B pa6oTax 14 - 61 6blnB c.nenaubl TeopeTB'Iec
KBe npe.ncKa3aHBJI o6 ocuoBHbiX Kauanax pacl.llenneuux 
JI,D;ep npB 3aXBaTe f1 -Me30HOB B BpJI,D;e cnyqaeBpaCC'IBTaHbl 
xapaKTepBCTBKB I Macca, 3apx.n, 3uepreTB'IeCKBB cneKTp, 
yrnoBble pacnpe.neneuux/ o6pa3oBaBwBxcx ~parMeHTOB. 
B qacTuocTB, .nnx x.npa 12 C 6blno noKa3auo /5/, 'ITO 
OCHOBHbiM KaHanOM C o6pa30BaHBeM 3apJI:>KeHHbiX 'laCTBU 
JIBnJleTCJI 3axBaT f1- -Me3oua no peaKUBB 

- 12 4 4 3 
f1 C.-. He He H nv. /1/ 

II I 
B npe.D;bi.D;YI.lleB pa6oTe I I uaMB 6blnB nony'leHbl BHTe-

rpanbHble xapaKTepBCTBKB 0 BbllleTe 3apJI:>KeHHbiX 'laCTBU 
B3 x.nep C , N , 0 . U.enbiO uacTOJII.lleB pa6oTbl JIBnJleTcJI 
uccne.noBauue peaKUBB /1/ B cpaBueuue pe3ynbTaToB 3Kcne
pBMeuTa C TeopeTB'IeCKBMB npe,D;CKa3aHBJIMB. 
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Om6op co6b1Tflwi u OlleHKa eepoJ~mHocmu 
peaKijUU fl.- 12C--> 4 He4 He'l H n v 

B 3MynhCHOHHbiX KaMepax pa3MepoM 10 x 10 x 6 c.w 3 , 

06ny<JeHHhiX fl.- -Me 30HaMH, OCTaHaBnHBaiOll.UIMHCJI B Cepe

AHHe KaMephl, npH npo;:;MOTpe 30Hhl OCTaHOBOK fl. ·Me30HOB 

rnHpHHOH 3 CM B )J,y61>e H Co$HH 6hlno 3aperHcTpHpoBaHo 

19377 a ·3Be3A la-3Be3,D;OH CtfHTanach OCTaHOBKa Me30Ha, 

COllpOBO)K,!J.aiOIQaJIC.H Bhlne TOM 3apJI:>KeHHhiX tfaCTHU, H3 KO

TOphlx xor H 6hl OAHa HMena npo6er ~ 1 fl. I. IlpHMech 

~200sec·t 
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Puc. 2. PacnpeoeAeHue no 3(x/JeKIIUeHoil .wacce cuc11eMbl 
HeilllpoH· HeUIIpUHO. CnAOIUHQJI ZUCIIOZpaMMa - ·3Kcnepu
MeHII, CnAOIUHQJI Kpuaa.ll - (Ja306biU 06'beM, nyHKIIUp - pac
'lell no cxe.we I , w11pux- nyHKIIUP - pact~ell no cxe.we II 

a·3Be3A OT 3aXBaTa TT- ·Me30HOB COCTaBnJieT 10,1±0,21~. 
IIJo.D;p06HOe OllHCaHHe llOCTaHOBKH 3KCllepHMeHTa H OUeHKH 

npHMeCH npHBeAeHhl B pa6ore /I/ 1. 
llpH 3aXBaTe fl.- ·Me30HOB JI.D;paMH B $OT03MynhCHH 

a·3Be3.D;hl C TpeMJI nytfaMH COCTaBnJIIOT 15,2±0,41~ H B 

/89 ±2/~ cnyqaeB o6pa3yiOTCJI Ha nerKHX IC, N , 0 I JIA· 

pax /I/ . Tpexny'leBhle a - 3Be3Ahl 6hlnH npocMorpeHhl Ha 

MHKpocKone npH 6onhWOM I 1350XI yBenH'IeHHH AnJI or6opa 
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C06hiTHH 6e 3 BHAHMOrO g_npa OT,na'IH H 3JieKTpOHa B u;eHTpe 

JBeJ,nhl. JJ;ng ,nanbHeiiwero aHaJIHJa 6blno Bbl,neneHo H HJ
MepeHo 652 Tpexny'leBbiX co6biTHJI. 

B peaKD;HH Jl- 12C ~ 4 He 4He 3Hn v HaJIH'IHe ,nByx Heii-

TpanbHbiX 'laCTHD; B KOHe'IHOM COCTOJIHHH He no3BOJIJieT 

npoBeCTH KHHeMa TH'le CKOH H,neHTH4JHKaD;HH C06b1THH no KpH

TepHIO X 2 . O,nHaKo MO)K}IO 6blno HcnonbJOBaTb KHHeMa

TH'lecKoe orpaHH'leHHe, HanaraeMoe JaKOHaMH coxpaHeHHJI 
3HeprHH-HMnyJibCa. }J;JIJI 3TOro Ka:>K,noe H3 652 C06biTHH npo

C'IHTbiBaJIOCb Ha 3BM no nporpaMMe KHHeMaTH'leCKOrO 

aHaJIHJa g_nepHbiX peaKD;Hii B 4JoT03MYJibCHH 17 I B npe,nno

no:>KeHHH, 'ITO cne.n 3apJI:>KeHHoii qacTHD;bl o6pa3oBaH JIH6o 
3 H, JIH60 4 He , H npOBOAHJICJI OT6op no He,nocTaiOID;eii 

Macce /34>4leKTHBHaJI Macca HeHTpOH-HeHTpHHO/ AJIJI peaK

D;HH /1/. EcJIH XOTJI 6bl O,nHa H3 Tpex B03MO:>KHbiX KOM6HHa-

D;HH He,nocTaiOID;eii MaCChi 6biJia ~ 940 M3B, TO C06biTHe 
paccMaTpHBanocb KaK B03MO)K}Ioe. TaKoMy KPHTepHIO y,no

BJieTBOPJIJIO 527 co6biTHii. llpHMep pacnpe,neneHHJI no 34>4leK
THBHoii Macce ,nByx HeiiTpaJibHbiX qacTHD; ,nng o,nHoii H3 KHHe

MaTH'leCKHX KOM6HHaD;HH npHBe,neH Ha pHC. 2a. 

liOJibWaJI 'laCTb 3HeprHH, Bbl,nemieMOH npH 3aXBaTe 

Jl- -Me30HOB g_npaMH, YHOCHTCJI HeHTpHHO. C yMeHbWeHHeM 

3HeprHH HeHTpHHO /T.e. C yBeJIH'leHHeM 3HeprHH B036y:>K,ne

HHJI Jl_nepHOH CHCTeMbl/ BepOJITHOCTb npou;ecca yMeHbWaeTCJI 

no KpaiiHeii Mepe KaK E~~ = (m11 - ~E-E*) 4 19/, r.ne ~E
pa3HOCTb Mace 12 B H I2 C, E *- 3HeprHJI BoJ6y:>K,neHHJI 

COOTBeTCTBYIOID;ero ypOBHJI 12B * /3,neCb Mbl npHHJIJIH, 'ITO 

npoMe:>KyTo'IHOe g_npo 12B * o6pa3yeTCJI no peaKD;HH 11- I2c ~ 
~ 12B* v /. ITo3TOMY 3HeprHJI B036y:>K,neHHJI g_npa 12B * 
npaKTH'leCKH He MO:>KeT npeBbiWaTb 50 !tf3B /pHC. 1/, 

H, CJie,noBaTeJibHO, MHHHMaJibHaJI 3HeprHJI HeiiTpHHO B peaK

D;HH /1/ ,nOJI)((Ha 6b1Tb ~40 M3B /T.e. 3clxPeKTHBHaJI Macca 

M nv ~ 980 M3B/. TaKHM o6pa3oM, B ,naJihHeiiweM oT6Hpa

JIHCb C06biTHJI, AJIJI KOTOpbiX He,nOCTaiOID;aJI Macca /XOTJI 6bl 

_nng o,nHoii H3 Tpex KOM6HHau;Hii/ 6blna BbiWe 980 M3B. 
TaKHX co6biTHii 6biJIO Bbl,neneHC' 317 /pHc. 2B/. 

Bbi,neneHHble co6biTHJI no3B :>JIJIIOT ou;eHHTb BepXHIOIO rpa

HHD;Y OTHOCHTeJibHOH BepOJITHOCTH HCCJie,nyeMOH peaKD;HH. 

0THOCHTeJibHaJI BepOJITHOCTb peaKD;HH /1/ onpe,neJIJIJiaCb 

no 4JopMyne 
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wi n i 

NocT?ocT.A.c'm £P 

r,ne n i - 'IHCJIO OT06paHHbiX C06b1THH; N OCT. - nOJIHOe 'IHC
JIO OCTaHOBOK Jl- -Me30HOB BnpOCMOTpeHHOM 06'beMe 3MYJib

CHH; ~OCT. - OTHOCHTeJibHaJI 'laCTOTa aTOMHOrO 3aXBaTa 
Jl- -Me30Ha JIApaMH yrnepo,na; AC • CKOpOCTb 3aXBaTa Jl-
Me30Ha Jl,npOM yrnepo,na; Tm - BptMJI :>KH3HH Jl- -MeJOHa 

B Jl_npe yrnepo,na; £ p - 3clxPeKTHBHOC Tb perHCTpaD;HH C06bi

THH peaKD;HH /1/, paBHaJI B HaWeM OnbiTe /0,45±0,03/. 

/3Ha'leHHJI K03clxPHu;HeHTOB ~OCT. , A C H r m npHBe,neHbl 
B pa6oTe /I/ I. 

ITonyqeHo, 'ITO 

W(J1- 11c 4 
4 He4 He 3 Hnv) $ /2,0±0,2/.10-2 

- 12 4 4 3 
MexaHU3M peaKfiUU J1 C 4 He He H n v 

B pe3oHaHcHoii Mo,neJIH nornomeHHJI 11- -MeJOHOB cno:>K

HbiMH Jl,npaMH Ha,nnoporoBoe B036Y:>K.neHHe npoMe:>KyTO'IHoro 

Jl,npa B 06JiaCTH Ja rHraHTCKHM peJOHaHCOM 06'bJICHJieTCJI 

JaceneHHeM BbiCOKOJie:>KaiD;HX HYKJIOHOB H3 rny6oKHX Ja-
12 

noJIHeHHWX o6onoqeK. B KOHKpeTHOM cnyqae g_npa C TaKoii 
MeXaHH3M npHBOAHT K B036y)((AeHHIO npoMe:>KyTO'IHOrO Jl,npa 
12

B B OCHOBHOM Ha ypOBHH B HHTepBaJie OT 20 AO 35 M3B 
/puc. 1/. HHTeHcHBHOCTb TaKHX nepexo,noB npe,ncKaJw-

BaeTcJI/5/ paBHoii - 2, 71o Ha aKT JaxBaTa I W 
-1.103 ceK -l /. 

B npoMe:>KyTO'IHOM H,npe I A, z- 1 I HapyweHo cooTHo-

weHHe Me:>KAY HeiiTpoHaMH H npoToHaMH, noporH pacna,na 

Ha 4JparMeHTbl Jie:>KaT BbiCOKO, a HeiiTpOHHbiH nopor - HH?fO· 
B peJyJibTaTe BbiCOKone:>KaiD;He cocTOJIHHJI g_npa B 
AOJI)I(Hbl pacna,naTbCJI npeHMyiD;eCTBeHHO nyTeM HCnycKaHHJI 

HeiiTpoHa. B o6pa3oBaBweMcJI J~,npe 11 B noporH-H BepoJIT

HOCTH pa3BaJia Jl,npa C HCnycKaHHeM HeHTpOHaH 4JparMeH

Ta Y:>Ke cpaBHHMbl H npou;ecc 

- 12 4 4.. 3 
11 C 4 H e + He + H + n + v /1/ 

MO:>KeT npoTeKaTb no cxeMe 
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_I2c 
f1 ..... 12 B*+v 

L 11B*.~n 
L 8 Be*+ 3 H 

L 4 He + 4 He. /I/ 
IIonHwii: BLIXO.D. Ha axT 3axaaTa KaHana /1/ no cxeMe /I I 

npe,D.cxa3LIBaeTcJI / 5/ paBHLIM - 3. 10-2 /pac.l/. Bepo
JITHOCTb MeXaHH3Ma peaKIJ;HH /1/ 6e3 HCnycKaHHJI Heii:TpOHa 
H3 npoMe>KyToqHoro JI,D.pa l2 B * 

fl- t2c ..... I2B * + v , 

L 4 .• 8 Be*+ H*, 

L L 3
H+n 

4
He + 

4
'He /II/ 

xax 6y.D.eT noxa3aHo B ,D.am.HeiimeM, 3HaqaTen&Ho MeH&me. 
Peax:u;HJI /1/ MO>KeT npoTeKaT& H nocpe,D.CTBOM npJIMo

ro aw6aaaHHJI HyxnoHa H3 rny6o!<oii: o6onoqxa: 

- 12c liB·* · I Ill I f1 + ..... . +n+v, 

c nocne,D.YJOIIJ;HM pa3aanoM II B * no Toii: >Ke cxeMe, qTo 
H B /I/. 0.D.Haxo HHTeHCHBHOCTb Taxoro npo:u;ecca, xax 
npaaano, Ha nopJI,D.OK MeH&me HHTeHCHBHOCTH npo:u;ecca, 
H.D.ymero qepe 3 npoMe>KyToqawe cocTOJIHHJI 12 B. 

H, HaxoHe:u;, 3axaaT MO>KeT npoH30BTH Ha a -qacTaqHoM 
xnacTepe B JI,D.pe I 2C no peax:u;aa 

f1 
12 3 8 + C ..... n + H + Be*+ v /.IV/ 

3 8' 
c o6pa3oBaHHeM n H H H c nc,cne,D.YJOIIJ;HM pa3BanOM Be* 
aa .D.Be an&clla-qacTa:u;w. 

~nJI cpaBHeHHJI 3KCnepHMeHTaJILHLIX pacnpe,D.eneHHB 
c TeopeTaqecxHMH pacqeTaMH no cxeMaM I ana II MLI 
npoaena MO.D.enapoaaaae peaKIJ;HH B npe,D.nono>KeHHH, qTo 
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I<a)K)J.hlii npoMe>KyTo'IHhlii ,D;ByxqacTH'IHhlii npou,ecc B cxeMax 

I H II npoHcxo,D;HT H30TponHo B co6cTBeHHoii cHcTeMe u.eHTpa 

Mace. Cor nacHo 3THM cxeMaM a -qacTHIJ,hl o6pa3yroTcJI B pe-

3YJILTaTe pa3aana B036y>K,IJ;eHHoro JI,D;pa 8 Be * / c ocHOBHoro 

H nepaoro B036y>K,D;eHHoro ypoBHJI 2,9 M3B/, pHc. 1. 
Pacnpe,D;eJieHHJI Bhl6paHHhiX co6hiTHii no 3<W!ei<THBHoii Macce 

,D;BYX 3apJI>KeHHhiX 'laCTHIJ,, ,D;eHCTBHTeJibHO, noi<a3hiBaiOT, 

'ITO OCHOBHaJI 'laCTb C06hiTHB rpynnHpyeTCJI B HHTepBaJie 

Mace /7454,3-7-7458,3/ M3B /3,D;ecL 7454,3 M3B - Macca 
8 Be B ocHOBHOM cocTOJIHHH /S/ /. ,ll;ng Bhl6opa O,D;Hoii 

H3 Tpex B03MO>KHhiX I<OM6HHaiJ,HH BTOpH'IHhiX 3apJI>KeHHhiX 

'laCTHIJ, HCnOJib30BaJICJI I<pHTepHii MHHHMaJibHOrO OTI<JIOHeHHJI 

Bhi'IHcneHHoii 3<W!ei<THBHoii Macchi 8 Be ( M
8
8bil! • ) oT Macchi 

8 Be 
JI,D;pa Be B OCHOBHOM HJIH nepBOM B036y)K)J.eMOM COCTOJI-

HHH: ,D;JIJI Bhi,D;eneHHoii I<OM6HHau,HH pa3HOCTL I M 8 bill,_ M ~ I 
Be Be* 

,D;OJI>KHa 6hiTL HaHMeHLweii H3 acex B03MO)I(llhiX I i cooT

BeTCTByeT OCHOBHOMY HJIH nepBOMY B036y>K,D;eHHOMY 

/2, 90 M3B/ COCTOJIHHIO /. 

3I<cnepHMeHTaJILHhle pacnpe,D;eJieHHJI, nony'leHHhle B pe-

3YJibTaTe Tai<oro OT6opa /cnJIOWHaJI rHCTOrpaMMa/, BMeCTe 

c pacnpe,D;eneHHJIMH no <l>aJoBoMy o6'beMy / cnnoWHaJI I<PHBaJI/ 

npe,D;cTasneHhl Ha puc. 2-5. TaM >Ke npuse,D;eHhl pe3yJILTaThl 

TeopeTB'IeCI<HX paC'IeTOB, noJiy'leHHhle npB MO,D;eJIBpOBaHBB 

peai<IJ,BH no cxeMe I /nyui<TBp/ B no cxeMe II /mTpBx

nyHI<TBp/. 

B pac'leTax no cxeMe I 6panBcb cne,D;yroliJ,Be ypoBHB 

B036y>K,D;eHBJI npOMe>KyTO'IHhiX JI,D;ep /CM. pBC. 1/: ,li;JIJI 
128*- /25± 5/ M3B, ,D;JIJI 

118*- /18±3/ M3B,a,D;JIJI 8 Be*
ocHOBHoii B nepshlii B036y)K)J.eHHhle ypoBHH /npB 3TOM y'IHThl

sanacL 3I<cnepHMeHTaJILHaJI oWH6I<a B onepe,D;eJieHHB 34xlle1<

TBBHoii Macchi ,D;Byx a -qacTHIJ,, npBMepHo pasHaJI 1 M3B/. 
ConocTasneHBe 3I<cnepBMeHTaJibHhiX pe3yJILTaTOB c 

TeopeTB'IeCI<BMB paC'IeTaMB noi<a3hiBaeT, 'ITO 3HepreTH

'leCI<He B yrJIOBhle pacnpe,D;eJieHBJI BTOpB'IHhiX 'laCTBIJ, MOryT . 

6h1Tb y,D;OBJieTBOpBTeJILHO OnBCaBhl B npe,D;nOJIO>KeHBB, 'ITO 

peai<IJ,HA H,D;eT no cxeMe I . 
O,D;Hai<o B pacnpe,D;eneHBH no 34xllei<TBBHoii Macce 

HeiiTpanLHhiX qacTBU. H B cnei<Tpe so36Y>K,D;eHBJI 
11 B * 

/34x1Jei<TBBHaJI Macca Tpex 3apJI>KeHHhiX 'laCTBU./ Ha6JIIO,D;aiOT-
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N 
tx1 
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60 
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O[ 1·-... I"'=""" n ,.., d 

~54,39 7464,39 

M<J.ct (M36) 

7474,39 

N 

60 

40 

20 

Puc. 5. a/ PacnpeOeAeHue no 3fPfPeKwU6HOU Macce oayx 
a- 'laCI/IUfl /no 3Hepzuu 6036yxoeHUJI Be* /. 6/ Pacnpe
OeAeHUe no 3tfo/JeKIIIUBHoil Macce 111pex aap.RJICeHHbiX 'laci/IUfl 
/no 3Hepzuu aoa6yxoeHU.R 11 B * /. 06oaHa'leHu.R zuclllo
zpaMM U KpU6biX 1/laKUe JICe, KaK Ha puc. 2. 

CJI OTnH'IHJI: TCOpCTH'ICCKOC pacnpe)J,eneHHC no 34xtleKTHBHOB 

Macce HeiiTpanLHWx 'laCTHU 3aMeTHO CJJ.BHHYTO a cTopoHy 

6onLWHX 3HCprHB, a B 3KCnepHMCHTanLHOM CneKTpe B036y:>K

)J,CHHJI 
11 B *, r)J,e MaKCHMYM pacnpeJJ.eneHHJI xopowo coana

)J,aeT c nono:>KeHHeM TeopeTH'IeCKH awqucneHHoro ypoBHJI, 

HMCCTC.II npeBWWCHHC B BWCOK03HCpreTH'ICCKOB 'laCTH. llpu

HHMaJI, 'ITO K paCCMaTpHBaeMOB CXCMC MO:>KCT 6WTb OTHCCCHa 

12 

I 

l 

'laCTL co6LITHii, nonaawHx a HHTepaan /10267-10274/ M3B 
3HCpreTH'ICCKOrO cneKTpa 

11 B*, Mbl nony'IHnH OTHOCHTCnb

HYJO aepoHTHOCTL peaKnuu no cxeMe I: 

w I I -2 = 1,1±0,1 .10 
3Ta BCJIH'IHHa He npOTHBOpe'IHT TCOpCTH'ICCKOH Ol.J;CHKC 

OTHOCHTCnbHOH BepOJITHOCTH JaXBaTa fl- ·MC30Ha yrnepO)J,OM 

no pc30HaHCHOH MO)J,CnH. 

PaccMoTpHM ·Tenepb JJ.pyrHe DOJMO:>KHLie MexaHHJMLI 

peaKUHH /1/. BoJMo:>KHaJI cxeMa II 

,_(- I2c ~ s Be * + 4H * + v 

f L 3H+n 

I' 4 4 
---> He+ He 

6nH3Ka K ocHOBHoii cxeMe npouecca 

- 12C 8 L. 4H * J1 + ... 1+ e +v, /2/ 
L. 3

IIe + n 

paCCMOTpCHHOrO 

COCTO.IIHHj~ H)J.pa 
·tHe* . 

HaMH B pa60TC /
9

/ , T.K. H)J,CT qepe3 
4 H , .llBRliiOlllHCCJI ananoroM COCTOJIHHB 

TeopeTH'icCKHe pacnpeJJ.eneHH.II, nony'leHHble B npeJJ.no

no:>KeHHR, 'ITO ypOBRH B036y:>K)J,CHH.II 
4 H * B peaKI{HH /1/ 

COOTBCTCTBYlOT aHanorOBbiM B036y:>K,I\CHHbiM COCTOJIHHJIM 
4 He * / 10,l 1/, npe)J,CTaBnCHbi na pnc. 2-5 WTpBX -nyHKTHpHOB 

KPHBOH. PaC'ICTbi no yrnOBbiM lWpren.IIUH.IlM MC:>KJJ.Y JJ.BYMJI 

a -qacTHJJ;aMB c CBCTCMOB 
8 Be B H /puc. 4:/ HaXO)J,JITCJI 

B npOTHBOpe'IBB C 3KCnepBMCHTanbHbiMB )J,aHHWMH. 3TO n03-

BOnJieT JaKnJO'IHTb, 'ITO peaKJJ;HJI /1/ npOHCXO)J,HT no cxe

MC II c aepoJITHOCTLIO, JHairnTenLuo MCHLweii, 'leM no 

cxeMe I . 
,LJ;pyrHM B03MO:>KHbiM MCXaHH3MOM nornOIJJ;CHHJI Jl- -Me-

30Ha a JI.IJ.pe yrnepo.IJ.a Mo:>KeT 6LITL JaxaaT ero ManoHyKnoH

uoii accouuauueii a JIJJ.pe /cxeMa IV /. HanpuMep, a pa6o

Te /9/, noKaJaHO, 'ITO O)J,HHM H3 B03MO:>KllbiX MCXaHH3MOB 

peaKuuu J1- 12C .... 8 ·Li 3Hen1> JIBnJICTCJI JaxaaT Jl- -Me-

3oHa accouuauueB: ( 
4
·Li) . OTuocuTenLHaJI aepoJITHOCTL 

3TOB peaKJJ;HH nopJI)J,Ka 10-3 
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/I2-15/ ~ 
Kax 6Lino noKa3aHo B pa6oTax , aHanorH'IHLIH 

MeXaHH3M HMeeT MeCTO npH 3aXBaTe TT- ·Me30HOB JI~paMH 

yrnepo~a B peaKIJ,HJIX rr- + 12C --+ 
8 ·Li + 3 He + n l3axsaT 

Ha accou.HaU.HH "'U I H rr- + I~ ... 2 '\ie + 3 H + n I 3axsaT 

Ha accou.HaU.HH 
4 He I. TeopeTH'Iecxoe 3Ha'leHHe OTHoweHHJI 

BepOJITHOCTeii 3THX peaKIJ,HH, 3aBBCJIIIJ,ee TfllLKO OT 34$eK

THBHLIX 'IHcen accou.HaiJ,BH (4:Li ) H ( He) ~ xopowo 

cornacyeTCJI c 3KcnepHMeHTanLHLIM 3Ha'leHHeM /I I 

R(rr-) 
_12 4 3 

( rr C -~ 2 He Hn) 

( rr-
12c -. 8 Li ~e n ) 

= 5.10
2 

B ~~- 3aXBaTe 3KCnepHMeHTanLHO Haii~eHHOe OTHOWeHHe 

OTHO CHTeDLHLIX sepOJITHOCTeii 111 H 121 paBHO 

( 
_ 12C 2 4 3 

R(iJ-)= If -> He Hnv) 

(If- 12C -. 8 ·Li 3He n v ) 

::: 10. 

B npe~nono>KeHHH xnacTepHoro MexaHH3Ma 3axsaTa 

/1-- Me 30HOB 3TO OTHOWeHHe onpe~emleTCJI 34$eKTHBHLIMH 

'IHcnaMH accoiJ,BaU.Hii 
4 He H 

4 Li B JI~pe 12 
C H sepoJIT

HOCTJIMH 3axsaTa/1- -Me3oHa 3THMH accou.HaiJ,HJIMH. Pa3HH

u.a B 50 pa3 Me>K~Y OTHoweHHJIMH R ( rr-) H R ( 11 -) B npe~
no~o>KeHHH xnacTepHoro MexaHH3Ma peaKIJ,HH yxa3LIBaeT 

Ha TO, 'ITO BeDOJITHOCTL 3aXBaTa /1- -Me30Ha 4 Li npHMep

HO B 50 pa3 npeBLIWaeT BepOJITHOCTL 3aXBaTa p.- ·Me30Ha 
4 He , 'ITO Ka'leCTBeHHO CornacyeTCJI C OIJ,eHKaMH no clJop

Myne IlpHMaxosa 
1161 . 

,D;nJI BLIJICHeHHJI ponH xnacTepHoro 3axBaTa 11- -Me3oHa 

s paccMaTpHsaeMoii peaKU.HH Heo6xo~HM ~eTanLHLiii Teope

TH'IeCKHH aHaDH3 3TOrO MeXaHH3Ma. 

3aKAKJ'l€HU€ 

}. IJony'leHa sepXHJIJI rpaHHIJ,a OTHOCHTeDLHOH sepOJIT

HOCTH peaKIJ,HH 111: 
- 12 4 3 ) -2 W ( p. C .... 2 He H n v $ 2 • 10 • 
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2. PaccMoTpeHLI B03MO)I(JILie MexaHH3MLI 3Toii peaxu.HH. 

IlOKa3aHO, 'ITO OTHOCHTenLHaJI BepOJITHOCTL peaKIJ,HH p.-12 C-> 
... 2 4 He 3 Hnv' no cxeMe I cocTasnJieT 11,1± 0,11.10-2

, 

'ITO Ka'leCTBeHHO cornacyeTCJI C TeopeTH'IeCKOH OIJ,eHKOH, 

cne~yiOIIJ,eH H3 pe 30HaHCHOH MO~enB. 

3. IJoKa3aHO, 'ITO ecnH OCHOBHOH BKna~ B peaKIJ,HIO 

11-12c _, 2 4He 3H n v H 11-
12c ... 8 Li 3He nv ~aeT xnac

TepHLiii MeXaHH3M, TO 3aXBaT /1- ·Me30Ha MaHOHYKHOHHOH 
4 L' accou.Hau.Heii · 1 npHMepHo B 50 pa3 sepoJITHee, 'leM 

accou.HaiJ,Heii 
4 He . 

4. Ilpose~eHHLiii aHanH3 noxa3an, 'ITO K peaKIJ,HH 111 
MO>KHO OTHeCTH npHMepHO nonOBHHY C06biTHH C HCnycKaHHeM 

Tpex 3apJI>KeHHbiX 'laCTHIJ, npH 3aXBaTe /1 ·Me30HOB nerKH· 

MH JI,li,paMH. IloKa OCTaeTCJI OTKpbiTbiM BOnpOC, OTHOCHTCJI 

DB OCTaHLHaJI 'laCTL C06biTHH npeHMyiiJ,eCTBeHHO K KaKOMy

DH60 onpe~eneHHOMY KaHany 3aXBa Tap.- -Me 30HOB Ha JI~pax 

yrnepo~a, a3oTa HnH xHcnopo~a, npoTeKaJOIIJ,eMy co cpaBHH

TenLHO BLICOKOH HHTeHCHBHOCTLIO, HllH :>Ke 3TH C06biTHJI 

pacnpe~eDJIIOTCJI no HeCKOHLKHM KaHanaM, HMeiOIIJ,HM He6onL

WHe BepOJITHOCTH. CXa3aHHOe OTHOCHTCJI TaK:>Ke K C06biTHJIM 

/1-- 3aXBaTa C HCnycKaHHeM ~BYX H 'leTblpex 3apJI>KeHHbiX 

'laCTHIJ, /I/ • 3TOT BOnpoc Tpe6yeT ~anLHeHWHX 3KCnepH

MeHTeDLHbiX H TeOpeTH'IeCKHX HCCne~OBaHHii. 
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