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Be~euue 

IlpH TeopeTH'leCKOM aJiaJIH3e npaMLIX JI.nCPHLIX pea.KIU1:ii nepe,na'IH uy1mo

HOB o6LI11Ho Hcnom,3yeTcJ1 MCTOJl HCKruKeHHLIX BOJIH (MHB). tJTo61,1 Bhl'IH

CJIHTL COOTBCTCTBYJOIIlHC aMIIJIHTY.ztLI pea.KUHH - meCTHMCpHLie HHTerpam.I, 

IlpHXQllHTCJI HCilOJIL30BaTL Te HJIH HHLie q>H3H'leCKHe npH6JIHlKCHHJI, KOTOpLle 

06LI'IHO IlO3BOJIJIIOT ynpOCTHTI, 3a,na11y' a TaK:l:Ke CHJITL 'IHCTO TeXHH'ICCKHe 

TPY.ztHOCTH B npoBe.zteHHH 'IHCJieHHLIX pac11eTOB. HanpHMep, .ztJIJI pea.KIUl:ii ne

pe,na11H HYKJIOHa H3 na,na10mero ,ne:iiTpOHa MPY MHmeHH THilH'IHLIM JIBJIJieT

CJI HCilOJTh3OBaJIHe Ta.K Ha.3LIBaeMoro npH6JIHlKeHHJI HyJieBoro pa,nHyca B3aH

MQlleHCTBHJI HyKJIOHOB B ,ne:iiTpoue, KOTOpoe CBOJlHT 3a,na11y K TpexMepHOMY 

HHTerpany. B TO lKe BpeMJI OHO HCKJIIO'laeT BO3MOlKHOCTL yqeTa 3<1><1:>eKTa 

OT,Ita'IH, TO ecTL H3MCHCHHJI IlOJIOlKCHHJI :u;eHTpa TJllKCCTH CHCTeMLI B xo,ne 

pea.K:u;HH. K COlKaJICHHIO, HCBO3OlKHO HaHTH q>H3H'leCKHe OCHOBaJIHJI ,ItJIJI HC

IlO1U,3OBaJIHJI 3TOro npH6JIHlKCHHJI B pea.K:u;HJIX C TJllKeJILIMH HOHa.MH, xor.na 

Pa.ztHYC na.ztaIOIIlHX JI.nep .nocTaTO'IHO BeJIHK. To'IHo Ta.K :l:Ke HeJIL3JI anpHopuo 

YTBeplK,ItaTL O MaJIOM BKJia,ne 3<1><1:>eKTOB OT.zta'IH, oco6eHHO B cnyqae HaH-

6oJiee THilH'IHLIX pea.KUHii C nepe.na11eii KJiacTepOB HJIH HCCKOlU,KHX HYKJIO

HOB. B TO lKC BpeM.11 .ztJIJI TJllKeJILIX HOHOB npOMelKYTO'IHLIX 3HeprHii nopJl,ItKa 

HCCKO1U,KHX ,necJITKOB M3B Ha HYKJIOH OKa.3LlBaeTCJI B03MOlKHLIM pa.3BHBaTL 

TeopHIO Ha 6a.3e ,npyrHx IlpHWIHlKCHHH, CBOHCTBCHHLIX HMCHHO .ztaHHLIM 3a,na

'1aM. :3TO npelK,Ite Bcero ycnoBHJI KBMHKJiaccHKH kR >~ 1 H BLICOKo:ii 3HeprHH 
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E » IVI• P3.3BHTI.rii: Ha no:ii ocHoBe Meron BLICOK03HepreTH11ecKoro rrpH6Jrn-

2KeHH.ll (B3II) [1] Il03BOIDIJI IlOCTpOHTI, .D:OBOJII,HO rrpocroro BHna TpexMepHI,Ie 

HCK3.lKeHHhle BOJIHl,l OTHOCHTeJII,HOro .D:BH2KeHH»: 'lacTHU B KaHaJiax peaKUHH, 

a TaK2Ke pa3pa6oTaTI, MeTO]ll,l pac11eTa COOTBeTCTBYIOIInfX MaTpH'IHI,IX 3Jie

MeHTOB, THilHlJHI,IX .ll:JI.ll Ilp.llMLIX rrpoueccoB CTOJIKHOBeHHB 11aCTHU. B pa6o

Tax [2, 3] B3II 6hlJI BrrepBhle IlpHMeHeH K 3a,na11aM OJ.J,HOHYKJIOHHLIX rrepe.na11 

B PeaKUH.llX c T.ll2KeJII,IMH HOHaMH CHa'laJia B npn6JIH2Kemrn HyJieBoro panny

ca nanaIOIIUfX 11acTHU C UeJII,IO IlOJiyqeHH.ll .llBHhlX aHaJIHTH'leCKHX Bhlpa2Ke

HJIH .D:JI.ll ce11eHHH peaKUHH nepena11 • .IlaJiee, B pa6oTe [4] 61,1Jia pemeHa 6oJiee 

CJIO:JKHa»: 3a,na11a, THilH'IHa»: ,nJI»: TB2KJlhlX l!OHOB, a l!MeHHO - rrpenJI02KeH Me

Ton y11eTa KOHe'IHOI'O pa,nl!yca B3aHMoneiiCTBH»:, 'ITO Il03BOJIHJIO nocTaTO'IHO 

xopomo OITHcaTI, 3KcrrepHMeHTaJII,HI,Ie ,naHHhle, B TOM 'IHCJie H a6COJIIOTHI,Ie 

BeJIH'IHHfil ce11eHHii. 

B HacTo.llme:ii pa6oTe cnenaH CJienyIOIIUfii mar - B pa.MKax B3II npenJiara

eTcs .ll:OBOJII,HO IlpOCTOH MeTo.n y11eTa 3<l><t>eKTa OT,na'IH B peaKUH.llX nepe,na'IH 

C T.ll2KeJII,IMH HOHaMH. 

AMnnHTy,na peaK:QHH C y'leTOM 3¢,¢,eKTa OTP.8'1H 

By.neM ,l{Jl.ll KOHKpeTHOCTH paccMaTpHBaTI, Ilp.llMOH rro.nxBaT 11aCTHUI,1 HJIH 

KJiacTepa :c B peaKUHH aA--+ bB c A= x + B, b =a+ x. Ee aMilJIHTy.na B 

MHB orrpe,neJI.lleTc»: HCK3.lKeHHhlMH BOJIHaMH, KOTop1,1e npH yCJioBH.llX kR » 
1, E » V MI,I 3a,naeM B BH,ne [1]: 

wt+) = ei(k;-q.,./2)r.ei4i,(k;,r.), 
k. 

ip(°-)* = e-i(i.,+q"".,/2Jr, ei4i1(kd1), ,., (1) 

r.ne q>a.31,1 <P eCTI, HHTerpafill OT COOTBeTCTBJIOIWIX OilTH'leCKHX IlOTeH:una

JIOB B,l{OJII, KJiacCH'leCKHX TpaeKTOpHii ,nBH2KeHHB .sI,nep, a r; H rr pa.nuychl

BeKTOphl pacceHBaeMhlX 11acTHU BXO,nHoro H BhlXO,nHOI'O KaHaJIOB peaKUHH: 

.. µB.. µ:,: .. 
r; = -raB + -r=, 

µA µA 
- - P,:,: _ 
TJ = TaB - -ra:i: 

µb 
(2) 

ECJIH He YlJHTJ:.!BaTI, 3qxpeKT OT.l{a'IH, TO eCTI, rrpeHe6peraTI, B (2) 'IJieHa.MH, 

nponop:unoHafilHI,IMH .& H &, TO BeKTOpI,I KOOp,nHHaT ~ = aJ..r,.B H TJ = TaB 
µA µl µA 

OKa.31,IBaIOTC.ll rrapaJJJieJibHblMH - yrrpoID,eHHe, KOTopoe Il03BOJI.lleT H36e2KaTI. 

,l{OilOJIHHTeJII,HOI'O HHTerpHpOBaHH.ll no yrJIOBl,lM nepeMeHHI,IM. qTOOl,l y11eCTI, 

3qxpeKT OT,l{a'IH, B (2) Heo6XO.nHMO coxpaHHTI, 'IJieHhl,rrponopUHOHaJIBHI,Ie µ:,:, 
Macce nepe,naBaeMOH 'lacTHUI,I. O,nHaKO B CJiyqae TUKeJihlX HOHOB IlpH 3TOM 
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,; 
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MOlKHo C'IHTaTL, KaK 3TO .nenanoCL B pa6ore [4] rrpH yqere 3ct><l>eKTOB KOHe'l

Horo PanHYca, 'ITO ca.MR BeKTOphl ~ H T/ OCTaIOTC.ll npH6JIHJKeHHO napan

JieJII,HI,IMH H nepe,naqa 'lacTHUhl IlpOHCXonHT. TaKHM o6pa30M,B.n<>JII, IlpllMOH, 

coetUIIDIIOID,eH ueHTphl T.llJKecTH CTaJIKHBaIOillHXC.ll .sI,nep. 3TO 03Ha'lae'l', 'ITO 

... Ti ... ii ... ... ... !i ... ... Ti r1 TaB=r, r Taz=r2 • {3) 

Torna, no,ncTa.BJIH Bhlpa.lKeHHll (2) ~KO B llJIOCKOBOJIH0BLie 'lacTH HCKa

xeHHLIX BOJIH (1), K0TOp1,1e ]l.a.IOT OCHOBHOH BKJian B a.MIIJIHTyny Pea.xnHH llpH 

kR » 1, nonyqaeM HX llpOH3Be,neHHe wtl•wt' B BH.ne, aiianorH'IHOM TOMY, 

'ITO 6hlJIO ,naHO B [2-4], llJIIOC nono.imHTeJII,HI,IH 'IJieH B q>3.3e ir2, nponop:uno

HafilHLIH :Macce nepe,naHHOH 11acTHUI,I. 3TO llOCJie,nnee H COCTa.BJilleT npen:MeT 

HCCJie.D:0BaHHll llpH H3yqeHHH 3qxpeKTOB OT,na'IH. H TaK, renep1, B a.MJIHTyny 

Ilo,nxBaTa BXonHT KOM6HH&UHll BH,na 

l)tl•wt = exp[i(gr + ir2 + 4!(r))], 

r.ne 

-:. µs-- ... µsqci ii 
q = -k; - k1 - -- - -, 

µA µA 2 2 

... µ11:i:. µ:,:k.. 1µ11:.. 1µ11: ... 
P = -"'i + ~ I - --qci + --qcf · 

µA µb 2µA 2µb 

(4) 

(5) 

(6) 

.Ilanee, BLI6Hpu aHanorH'IHO pa6ore [4] CHcTeMy xoop,nHHaT c OC.llMH ozllqllq~ 
H o:cllK = ~ + kj, noJI}"UIM Bhlpa.lKeHHe .D:JI.ll aMIIJIHTY.nhl nepexo,na B npen

CTa.BJieHHH, xorna B3a.HMo.neii:cTBHe orrpe,neJilleTC.ll noTeHUHaJI0M BXo,nHoro xa

uana: 

'.I'bs,Aii = f dre£i(f')J(r)Yi:,nCiJ, I(r) = f dr2<fof
2
(r-r2)V(r2)<fot(r2)iir\ (7) 

rne HHTerpaJI J(r) yqHTLIBaeT KaK 3ct><l>eKT KOHe'IHoro PanHYC& (ecJIH C'IH

T&TI, p = 0), TaK H 3ct><l>eKT oT.na'IH (ecJIH P "F 0), a cymt:apHa»: <l>a.3a 

41 = 2ao + Po,/1- µ 2cosrp+ pµ + n1µ2+ 

+ c1µ3 + n2(l - µ 2) cos2 (p + c2µ(l - µ 2) cos? (p. {8) 

3.neCL µ = cos I H <{>'- nepeMeHHhle HHrerpHpOBaHJUI (dr = -r2drdµdrp), a 

q>yBKUJIH d"o, n, C OT nepe:MeHHOH r, BXQlllllllHe B CJiaraeMI,Ie q>a.3LI 4J, HMeIOT 

TaKOii xe BH,n,KaK H B pa6ore [3}. KpoMe TOI'O H3-3a yqeTa 3ct><l>eKTa OT,na'lil 

3 



B (8) UOJIBIDieTCJI HOBLIH 'IJieH Po~ cos (p c Po = ( .a.a. - l)Jl - a:2, H 
l'A 

H3MeHJieTCJI BLIPaJKeHHe WlJI: /j = ijr = qefr + 2k5ar, rJJ.e Tenepb 

qef = {2 - P:c)k(a- O:c). 
PA 

{9) 

3JJ.ecb a= sin!, ac = sin~, 0- yron pacceHHHH KOHe'IHOH 11acTHUhl, a. Oc -
upe,neJibHLIH xnaccH11ecKHH yron pacceJIHHJI ~ ~-

Y11reM, 'ITO r(_r,0,ip) !t r2(r2,82,1'>2), TO eCTb HX yrJihl B c<}>epH'leCKOH 

CHCTeMe KOOp,zurna.T CBJl3aHhl COOTHomeHHJIMH 8 = ~ - 11' H (p = 1'>2 - 11'. 

Tor]J.a. CKaJijfpHoe upoH3Be,neHHe F2 B (7) M02KHO 3auHC8.Tb KaK 

F2 = -qor2p - ( P:c + P:c)kr2Jl - a 2Ji - p2 cos 'P, (10) 
PA Pb 

rJJ.e 

p = cosO = -cos 82, qo = (P:c - P:c)k(a - ac)• 
/.'A /.'b 

{11) 

CHa.11ana. B (7) upOHHTerpHpyeM IIO µ. OCHOBHOH 'IJieH B IlOKa3a.TeJie 3KC

UOHeHThl BLIPruKeHHJI (7), oupe,neJIHIOm;HH CHJibHhle OCUffJIJijJUffH upH yrnax 

pacceJIHHJI O » Oc, CCTb ijr. Ilo3TOMY HHTerpHpOBaHHe MOJKHO npoBeCTH no 

11acTJIM, npeHe6pera.s 11neHaMH nopjJJJ.Ka. (kR)-2 H Bhlme. IlpH µ = ±1 3a.BH

CHMOCTb IlQIU,IHTerpaJibHOH <l>YHKUHH OT tp HC'le3aeT H TOr]J.a. IlOJIY1JaeM: 

81!'
2 ~ 21 + 1 {/ .- .- } ToB,Ats=-iT ~ rdre••<r>r(r)+(-1)1jrdre-••(r)1+(r), _{12) 

rJle 

J:l:(r) = / r~c/>t
2
(r - r2)V{r2)cf>f(r2)e:1:iqor2dr2• {13) 

IIocne,nHee BhlpruKeHHe OTJIH'laeTCH OT HHTerpana. uepeKphlTHJI KOHC'IHO

ro pa]J.Hyca B (4] HaJIH'IHeM MHOJKHTCJljJ e:l:iqor,, IlO,IBHBmeroCJI H3-38. Y1JeTa 

3<l><I>eKT8. OT.l(a'IH. . 

nact,4'epeBI(B8n&Boe Ce'leBBe peaICQBB D<>,ZlXBaTa 

B HHTerpan nepeKphlTHJI (13) BXQnllT JJ.BC <>.nHO'lacTH'IHhlC pa]J,HaJibHhle 

BOJIHOBhle <l>YHKUHH CBJI3aHHOro COCTOJIHHJI nepe,na.BaeMoro HyKJIOHa. B Ha.

'laJibHOM H KOHe'IHOM mpe. Kax 6hlJIO IlOKa3aHO B pa6oTe (4], YJJ.8.'IHOH ua.

pa.MeTpH3aUHei JlJijJ UHKa.BOJIHOBOi <l>YHKUHH <>.nH0118.CTH'IH0I'O COCTOJIHHJI 

4 
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~ 

~ 

Ha. nepH<}>epHH mpa., r]J.e H upoHCXQ!lHT IIpJIMaJI peaKUHa nepe,na.'IH Hy1m0Ha. 

(Knacrepa.), JIBIDleTCJI <l>YHKUHa BHJJ.a. 

1 2 r- R1. 
<h,(r) = A,.;:cosh- {~) (14) 

HJIH CyYMa. TaKHX <l>YHKUH:ii. 3JJ.eCb Ri.- nonoJKeHHe MaKCHMyMa. PaJJ.HaJILHOH 

BOJIHOBOH <l>YHKUHH B o6JiacTH mepHOH IlOBepXHOCTH, a,. - napaMeTp IIIHpHHhl 

MaKCHMyYa. Y11TeM, 'ITO H3-3a nepHct>ep'H11ecKoro xapaxrepa peaKUHH ocHoB

Ho:ii BKJiaJJ. B HHTerpan JJ.aIOT o6na.cTH r ~ R1, r1,2 ~ R1.,12 , r]le R1 = R1
1 
+ R1

2
• 

Tor]J.a M02KHO, cne,nya pa6oTe (4), 3aJIHcaTb IIpH6JIHJKeHHoe paBeHCTBO: 

A 1 2 r - r2 - R11 c/>1 (r - r2) = E Ak-- cosh- (-----'-) ~ 
' k r - r2 2ak 

~ EAk-
1

-cosh-2(
2

; R 12 )cosb-2(
2
- R1). (15) 

k r - r2 ak ak 

EcJm B3JITb VB BHJJ.e noTeHilHaJia ByJlca-CaxcoHa, TO (12) MOJKHo 3aJIH
can KaK 

• 811'2 ~ 21 + 1 R2 · 
T,.BA = -1- ---X 0 

' " ij 411' R1 

x EAkA,.jdrrcosb-2(- R 1){eii(F)11- - (-1)1e-:-ii(F)Jt}, (16) 
k,n 2ak 2 2 

r.ne 

1::1: = Vo/dr
2

cosb-2(2 - Rr,)cosb-2(2 - R12) exp(±iqor2) . 
12 

2ak 2a,. 1 + exp(ra;,&) 
{17) 

IlOJll,lH-rerpa.JibHoe BLIPa.JKeHHe B ( 17) HMeeT IIOJilOCHhle oco6eHHOCTH B TO'l

Kax rte,.) = R12 ± i1rak(n){2m + 1), m = O, 1, 2 ••. H rff' = Ro ± i'll'ao(2m + 
1), m = 0;1,2 ... , Ha KOMnJie:rccuoii: r2-nnocKOCTH, 'ITO no3BOJiaeT c noMo-.· ' ., ' . , 

IllLJO BLl'leTOB up0BeCTH HHTerpHp0B8.HHe H Il0JIY'IHT~ 

{ 

e:l:iqoRo . e-rtsoqo 
I :!: 2 . . 

Z2 == 1l'i -ao--h-_-2-(Ro...-_ .... Ri:--,-:--:l:,T"",r_"°_) h-2cRo-Ri,:1:irtso) 
cos 2,i,. cos 21>1 

...:.402 [-d-{ eiqor2 1 )] -
" dr2 cosb-2(~) I + exp( !.c&) r:1: 

24• "° • 

[ 
d ~qor, · 1 ] } 

-
4a? dr/cosb-2(~) I+ exp(!.c&)) rt- • 

24- "° 
(18) 
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Ilo,ncTa.BJIJIJI (18) B (16) H rrepexo.n.11 Ha KOMIIJICKCHyx> r-IIJIOCKOCTL, MOX{

HO BLipa.3HTL aMIIJIHTy.ny peaKl.(HH qepe3 BLI'ICTLI B nomocax rt = Rr ± 
i1rak(2m + 1), m = 0, 1, 2 •••• Tor.na JJ:H<txl>epeHilHaJILHoe ce'leHHe no.nxBaTa 

npHHHMaeT CJie,llJIOIUHH JIBHLIH BH.ll: 

du = l6V,2µaµp kp 2Jb + 1 R~ 4BWRw "sAsb (l 0l 0110)21!" 2 A A X 
dn O 1,.4 k 2J + 1 R2 e LJ 11 /l l 2 - L..J ak k " 

1£ a a 1 I q k,n 

X unE i•<r.l(1 +irdd <P(r))lr+ -(-1)
1 It[E e-i•(r.l(1- irdd <P(r))lr- )1

2

• (19) 
lm T l m T l 

Pe3ynLTaThl paC'IICTOB H 3aKJIJO'IICHHe 

B paMKax npe.llJIO:lKCHHOro MCTo.na y,naeTCJI Y'ICCTL OJJ:HOBpeMeHHO 3<txl>eK

TLI OT,lla'IH H KOHC'IHOro pa,nHyca B3aHM0.1lCHCTBHJI. Ha 3TOH OCHOBe JJ:JIH aHa

JIH3a poJIH 3<txl>CKTOB OT,lla'IH 6LIJIH npoBe,lleHLI pac'leTLI IIO,llXBaTa X HyKJIO-

HOB B peaKl.(HH 3 He + 208 Pb -+ (3+:c) He + <20S-:c) Pb npH sHeprHH E = 

= 47.5 fvfaB u 95 M3B. 3KcrrepnMeHTanbHble ,naHHbie HMCIOTCJI JJ:JIH peaKl.(HH ne

pe.na'iH OJJ:HOro HYKJIOHa, Kor.na x = 1 [5]. MLI :lKe 6y.neM npOBOJJ:HTb eme 

H MCTOJJ:H'ICCKHe pac'ICTLI c x = 1, 3, 5, 10, C'IHTaJI JJ:JIH npocTOTLI aHaJIH-

3a O,llHO'laCTH'IHLie BOJIHOBLie <l>YHKUHH Bcex nepe.naBaeMLIJt 'lacTHU O,llH

HaKOBLIMH • .llna .11.npa-MHmeilH Pb 3TH <l>YHKUHH cooTBeTCTBYJOT o6oJio'IKe 

li1a12, OHH BLI'iHCJIJIJIHCL JlJIJI IIOTCHl.(HaJia Bynca-CaKCOHa C napaMeTpaMH 

r 0 = 1.26!/>M, a = O.62!/>M, Vo = 42.8.M3B,. ~ = O.8{/>M2• IloCJie sTOro 

HX BHCIIDlHH IIHK napaMeTpH3OBaJICJI B BH,lle (19). 8TO rrpHBeJIO K 3Ha'leHH

HM IIO.lll'OHO'IHLIX K03q>Hl(HCHTOB A,. = 0.648 H a,. = 0.58. 0JJ:HO'lacTH'IHaJI 

BOJIHOBaJI <l>YHKl.(HJI <1t(r2) B JIJlpe (3+:c) He BLI6HpaJiacL B BH,lle (14). qT0-
6LI OTJleJIHTL CTPYKTYPHLie 3<l><l>eKTLI OT s<txt>eKTOB MCXaHH3Ma peaKl.(HH, BO 

BCex pacCMOTpeHHLIX HH:lKe ClIJ'lallX KaK JlJIJI nepe.na'iH QJlHoro, TaK H JlJIJI 

nepe.na'iH HCCKOJILKHX HYKJIOHOB MLI 6paJIH S-q>aKTOpLI pa.BHLIMH 1. 

BJIHllHHe s<txt>exTa OT)la'IH npoHBJIHeTCJI 'lepe3 KOO<txl>Hl(HeHT qo (11), no

JIBHBIIIHHCJI B pe3JJILTaTe yqeTa JlOIIOJIHHTeJILHOro CJiaraeMoro ir2 B q>a.3e 

HCKaJKeHHLIX BOJIH. H3 BLlpaJKeHHJI JlJIJI qo BHJJ:HO, 'ITO s<l><l>eKT OT,lla'IH 3a.BH

CHT OT BeJIH'IHHbl nepe.naHHOH MaCCl,I 'lacTHUbl (KJiacTepa), 3HeprHH HaJieTa-

10mero HoHa H yrJia pacce.11HHJ1. Bee 3TH 3a.BHCHM<>CTH xopomo npo.11BJIJ110Tc.11 

B pac'leTax H BHJJ:Hl,I Ha pHc.1 H 2. Tax, H3 cpa.BHeHHH KPHBLIX 1 H 2 Ha 

pHc.1 BHJJ:Ho, 'ITO B OTCJTCTBHe OT,lla'IH ce'leHHJI IIO]lXBaTa OJJ:HOro H Jla2Ke 10 
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HYKJIOHOB npaKTH'leCKH COBna.na:roT. {HanoMHHM, 'ITO CTPJKTYPHLie s<txt>ex

TLI 3,llCCL He paccMaTpHBaIOTCH). H Hao6opoT, npH Y'leTe 3<l><l>eKTOB OT)la'IH 

Ce'leHHe IIO,llXBaTa, HanpHMep, 10 HYKJIOHOB OKa.3blBaeTCH Ha IIOPJIJlOK BeJIH

'IHHLI MeHLme ce'leHHH IIQJlXBaTa O,llHOro HYKJIOHa B o6JiaCTH yrJIOB 8 ~ 75°. 

Eme 6onee 3Ha'IHTeJILHLie npo.11BJieHH.11 sTOro s<txt>exTa HMelOT MecTO no Me

pe pocTa 3HeprHH CTaJIKHBaIOIUHXCH Jl)lep. Ha pHc.2 BHJJ:HO, 'ITO C YJlB0eHHeM 

sHeprHH .no E = 95 M3B pa.3HHUa ce'leHHH IIQJlXBaTa O,llHoro H 5 (HJIH 10) 

HYKJIOHOB COCTa.BJIJleT 3 nop.ll,llKa BeJIH'iHHLI npH yrnax 65° - 75°. IlpH 3TOM 

MeHHCTCJI CaMa q>opMa yrJIOBOro pacnpe.neJieHH.11 BTOpH'IHLIX 'lacTHU. PHc.3 

JlCMOHCTpHpyeT cpaBHeHHe C 3KCnepHMeHTOM Ce'ICHHH yKa.3aHHOH peaKl.(HH 

npH IIO]lXBaTe O,llHOro HCHTpOHa. Kax H CJie,llOBaJIO OX{H.lla.TL, B 3TOM CJiyqae 

s<txt>eKT OT]la'iH He3Ha.'IHTeJieH H o6e pac'leTHLie KPHBLie 1 (6e3 OT]la'IH) H 2 ( c 

OT]la'leii) npaKTH'leCKH HaxQJlHTCH B 6JIH3KOM COOTBeTCTBHH C HMeJOIUHMHCJI 

3KCIIepHMeHTaJibHLIMH Jl~HLIMH [5]. 

HTax, npHBe,llCHHLie pe3JJibTaTLI IIOKa.3blBaIOT, 'ITO 3<l><l>eKT OT)la'IH cyme

CTBeHHO BO3pacTaeT C YBeJIH'leHHeM nepe,llaHHOH Macc1,1, 3HeprHH HaJieTa:ro

mero HOHa H yrna pacceHHH.11. QqeBHJJ:HO, 'ITO yqeT s<l><l>eKTa OTJla'IH HMeeT 

Ba:lKHOe 3Ha'leHHe npH o6'LJICHeHHH 3KcnepHMCHTaJibHLIX Jla.HHLIX. BHJJ:Ho, 'ITO 

B paMKax npe,llJIO:lKCHHOro MeTQ.1la O,llHOBpeMeHHOro yqeTa s<l><l>eKTa OT)la'IH H 

KOHe'llloro pa,nHyca B3aHMO,lleHCTBH.II y.naeTCJI JlOCTaTO'lllO xopomo nepe.na.Tb 

OCHOBHLie 'lepTLI IIOBe,lleHHJI 3KcnepHMeHTaJILHLIX ce'leHHH. 
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PBc.1 .llH<M>epeuUHam.HLie ce'leHH.ll no,nxBaTa :,; HYKJIOHOB B peaxnim 
3He + 208Pb-+ (3+z)He + (2os-z)pb npH 3HeprHH E = 47.5 M3B. Be3 yqe
Ta 3<l><l>eKTa OT,lla'lH: 1 - :,; = 10; 2 - :,; = 1. C }"leTOM 3Cf><l>eKTa OT,lla'lH: 

3 - :,; = 1; 4 - :,; = 3; 5 - :,; = 5; 6 - :,; = 10. 
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PBc.2 .llH<M>epeHUHam.HLie ce1IeHH.ll IlO,llXBaTa :,; HYKJIOHOB u peaKUHH 
3 He + 208 Pb -+ (3+z) He + <2os-z) Pb npn 3HeprHH E = 95 M3B. Ee3 y'leTa 

3<l><l>eKTa OT.lla'lH: 1 - x = 1. C y-qeTOM 3<l><l>eKTa OT.lla.11n: 2 - x = 1; 3 - x = 
10; 4-:,; = 5. 
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Pac.3 lIH<t><t>epeHUHaJII,H1,1e cetJeHH.11 nororaaTa HYKJIOHa B pea.KUHR 3 He+ 
208Pb-+ 4 He + 207Pb npH 3HeprHH E = 47.5 MsB. 1- 6e3 yqeTa 3<t><l>eKTa 

OTJlatJHj 2- C ytJeTOM 3<t><l>eKTa OTJlatJH. K»anpaTHKH-3KcnepHMeHTaJII,HLie 

JlaHH1,1e H3 l5J. 
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