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Angular Dependence of the Cross Sections of the 
(rr +,2p) Reaction on Lithium Nuclei at 

(85 ± 4) . MeV 

Experimental data on the angular dependence of the 
cross sections of the (rr+,2p) reaction on 6Li and 7Lj 
naclei at (85± 4) MeV have been compared with the appro 
priate theoretical d-istributions in polar approximation. 

It has been shown that the achieved experimental 
accuracy provides quite a satisfactory agreement of 
experimental data and the theory. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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' I 2 ' 
B uarnux nepBbiX ny6nuKaUH.!IX · · ' , nocB.!ILUeHHbiX pe-

3ynbTaTaM 3KCnepHMeHTanbHOrO HCCne~OBaHH.!I peaKUHH 

(11 1; 2p) ua .11~pax (, Li H 7 Li 6binH npuoe~eHbi ~aHHbie o pac

npe~eneHHH aKTOB 3axoaTa no cyMMapuoii 3Hepruu ~oyx 

6bJCTpbiX npOTOHOB, HMnynbCY OCTaTO'iHOrO .!l~pa H ~H$$e

peuuuanbHbiX ce'ieHH.!IX 3axoaTa ·~. 

flpH 06Cy)l(~eHHH 3THX ~aHHblX 6bin C~enaH BbiBO~ 0 TOM, 

'iTO cneKTphl CYMMapHOH 3HeprHH H HMnynbCHhle pacnpe

~eneHH.!I OCTaTO'iHbiX .!l~ep XOpOlllO OnHCbiBaiOTC.!I TOnbKO Ha 

ocuoBe KnacTepuoii Mo~enu .11~ep 6 Li u 
7 Li . libinO TaK)I(e 

noKa3aHO, 'iTO Ce'ieHHe 3aXBaTa 77+- ·Me30HOB .!l~epHbiMH 
KBa3H~eihpoHaMH 6onbllle COOTBeTCTBYIOlUHX BenH4HH ~n.!l 

CB060~HbiX ~eHTpOHOB. 

B uacTO.!ILUeH pa·6oTe npHBO~.!ITC.!I ~aHHbie o6 yr noBbiX 

pacnpe~eneHH.!IX aKTOB 3aXBaTa, KOTOpbie cpaBHHBaiOTC.!I 

C COOTBeTCTBYIOlUHMH paC'ieTHbiMH pacnpe~enellH.!IMH, no

ny'ieHHbiMH no MeTO~y cny'iaHHbiX HCnbiTaHHH C y'ieTOM 

reoMeTpHH onbiTa . Bo ocex pac'ieTax npe~nonaranocb, 

'iTO aKT 3aXBaTa Ha .!l~epHOM KBa3H~eiiTpOHe onHChlBaeTC.!I 

non10cuoii ~HarpaMMOii. Yrnooa.11 3aBHCHMOCTb ce'ieHHH 

3axoaTa nuouoo coo6o~HbiMH ~eiiTpouaMH 3a~aBanacb Bbi
pa)l(eHHeM ·:l 

.i£_- 0 23 + cml-o 
d - ' D' 

(<) 

cnpaoe~nHBbiM B o6nacTH 3HeprHH 11+ - Me30HOB OT 

50 ~o 180 M3B. 

- / I ,2/ * Y cnoBH.!I onbiTa no~po6uo onucaHbi B pa6oTax . 

3 



6L. 
)l,JUI aKTOB 3aXBaTa nHOHOB R)J,paMH l, KOTOpbie OT-

HOCHTCH K nepBOMy MaKCHMYMY pacnpe)J,eJieHHH no CYMMap

HOH 3HeprHH 6biCTphiX npoToHoB 2, ~ pacqeTax HcnoJib3o

Banach TeopeTHqecKaH ~YHKUHH HMnynhcHoro pacnpe)J,ene

HHH H3 pa60Tbi 
4
/, HCnpaBJieHHaH B 06JiaCTH 3HaqeHHH HM

nyJihCOB P > 120 M3B/c no HaiiiHM 3KcnepHMeHTaJibHhiM 

)J,aHHbiM. 

B CJiyqae aKTOB 3aXBaTa, OTHOCHIUHXCH K BTOpOMY MaK-
6L· CHMYMY )J,JIH HJ!Pa l H K nepBOMy H BTOpOMy MaKCHMY-

MaM )J,JIH H.LJ.pa 'Li, B pacqeT BBO.LJ.HJIHCh 3KcnepHMeHTaJibHhie 

HMnyJihCHhie pacnpe)J,eJieHHR OCTaToqHbiX R)J,ep. 

YKa3aHHhie HMnyJibCHhie pacnpe)J,eJieHHR, OTHOCHIUHeCH 

K BTOphiM MaKCHMyMaM )J,JIH 060HX H)J,ep /puc. Jj, Y.ll.OB

JieTBOpHTeJibHO OnHCbiBaiDTCH 3KCnOHeHUHaJibHOH ~YHKUHeH 

f(P2)=P2e -(P/Po)2 

npH P0 = 150 H 160 M3B/c. 3KcnepHMeHTaJibHoe pacnpe

)J,eneHHe puc. la xopoiiio cornacyeTcH c aHanorHqHhiM pac

npe)J,eJieHHeM, nonyqeHHhiM B pa6oTe 5 . )l.nH nepBbiX MaK

CHMYMOB R.LJ.ep 
6 

Li H 
7 Li HMnynhCHhie pacnpe.LJ.eJieHHH ocT a

TOqHbiX H)J,ep npHBe)J,eHhi B pa6oTe 2 · . 

Pacnpe)J,eneHHR no yrny pa3neTa npoTOHOB H npo.LJ.OJib

Ho:H COCTaBJIHIOIUeH HMnyJihCa OCTaToqHoro H)J,pa HBJIHIOTCH 

CYMMaMH B3BeiiieHHbiX pacnpe)J,eJieHHH )J,JIH Ha6opoB (~ I = 
= 82= 79 5"· 8 = 57 5°H EJ = 79 5° H EJ = 79 5° H EJ == 

' ' I ' 2 • I • 2 
= 101,5°. 

PacqeTHhie pacnpe)J,eneHHH Ha ncex pHCYHKax noKa3aHbi 

TpeyrOJibHHKaMH. liOCKOJihKY CTaTHCTHqeCKHe OIIIH6KH pac

qeTHbiX pacnpe)J,eJieHHH 3HaqHTeJibHO MeHbiiie COOTBeTCTByiO

IUHX 3KCnepHMeHTaJibHbiX OIIIH60K, Ha BCeX pHCYHKaX npH

Be)J,eHbi TOJibKO 3KCnepHMewraJibHbie OIIIHfiKH. 

)l.JIH TOrO, qro6bi npOBepHTb, KaK H3MeHHlOTCH yrJIOBbie 

pacnpe)J,eJieHHH peaKUHH 3aXBaTa nHOHOB napaMH H)J,epHbiX 

HYKJIOHOB llpH yqere B3aHMO)J,eHCTBHH B KOHeqHOM COCTOR

HHH, HaMH fibiJIO BblnOJIHeHO )J,OnOJIHHTeJihHOe MO)J,eJIHpOBa

HHe, B KOTOpOM O)J,HH H3 .LJ.BYX fihiCTpbiX npOTOHOB OT aKTa 

3aXBaTa 77+_Me30Ha KBa3H)J,eHTpOHOM p -o6onoqKH H)J,pa 6 Li 
ynpyro pacceHnancH Ha ocT a roqHoM R.LJ.pe '\ie.3To MO.LJ.eJIH

ponaHHe noKa3ano, qTo yrnoBMe pacnpe)J,eJieHHH, nonyqeH

Hhie 6e3 yqeTa H C yqeTOM B3aHMO)J,eHCTBHH B KOHeqHOM 

COCTOHHHH, MaJIO OTJIHqaroTCR )J.pyr OT )J.pyra. 
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Ha puc. 2a,6 noKa3aHhi pacnpe.D.eJieHHH aKTOB 3axBaTa 

no yrny TpeH:MaHa- JIHra .D.JIH H.LJ.pa 
6 Li. IIpoBaJI B pacnpe.LJ.e

JieHHHX o6yCJIOBJieH BJIHHHHeM reoMeTpHH OllWTa, KOTOpaH 

B )J.aHHOM 3KCnepHMeHTe CHJihHO OTJIH'IaeTCH OT 4 77- reoMeT

PHH. 

Cornacue pac'leTHhiX H 3KcnepHMeHTaJihHhiX pacnpe.LJ.e

neHHH Y.D.OBJieTBOPHTeJihHOe. Y.LJ.OBJieTBopuTeJihHOe cornacue 

HMeeT MecTo H .D.JIH H.LJ.pa 
7 Li. TaKHM o6pa3oM, Heo6xo.D.HMoe 

ycnoBHe .D.JIH paccMOTpeHHH aKTa 3axBaTa nuoHa H.LJ.epHWM 

KBa3H)J.eHTpOHOM B paMKaX llOJIIOCHOrO npH6JIH:JKeHHH BhlllOJI

HHeTCH. 

B ma6Aut~e npHBe.D.eHhi 3KcnepuMeHTaJihHhie H pac'leT-

2 
.t..t. _ d a 

Hhle OTHOIIIeHHH )J.Hqr~epeHI.J;HaJibHhiX Ce'leHHH -d ---d--- )J.JIH 
(u I c'-2 

HafiopOB yrJIOB Ell =El2 = 79,5° H EJ 1 = 53,0° , EJ2 = 108,0°, 

COOTBeTCTBYIOI.l(HX KHHeMaTHKe 3aXBaTa llHOHOB CB060)J.HhiMH 

)J.eHTpOHaMH llpH 3Ha'leHHHX yrJIOB BWJieTa npOTOHOB 90°H 

60 ° B CHCTeMe .u;eHTpa MaCC. 

Ta6Aut~a 

JI)J.pO 0THOIIIeHHe Ce'leHHH 

) - H: MaKcHMYM 2-if MaKCHMYM 
6 Li 

OllhiT pac'leT OllhiT pac'leT 

I 

1 ,57±0,21 1,53±0,10 1 ,67±0,21 1,32±0,06 

I 

IlpHBe)J.eHHbie B Ta6JIHI.J;e OIIIH6KH paC'IeTHhiX OTHOIIIeHHH 

ofiyCJIOBJieHbl B OCHOBHOM OIIIH6KaMH, C KOTOpbiMH H3BeCTHhl 

.LJ.HcPciJepeHI.J;HaJibHWe Ce'leHHH 3aXBaTa 77+-Me30HOB CBOfiO.D.

HhiMH )J.eHTpOHaMH 3 . 

Ha puc. 3 H 4 npe.LJ.CTaBneHhi 3aBHCHMOCTH .D.H$$epeH

yrna El 2 uuaJibHbiX ce'leHHH 3axBa Ta 77 

Kor .D.a yron El1 = 79,5 °. 
,D.nn Ha6opa El 1 =El2 = 79,5° 

'leTHWe ce'leHHH HOPMHpoBaHw 

6 

-Me30HOB OT 

3KCnepHMeHTaJibHbie H pac

Ha e.D.HHH.u;y. KaK BH.D.HO H3 
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00 

57,5 

d25 a) d2 o 

t 
~) d d V1rHeoJ d61, dw2 (orHeO.) 

Wt w2 8,=79.5° 81=79,5° fO 1.0 

t ~ 
t:,. 

0.8 0.8 

f 0.6 - t 0.6 
t:,. 

0.4 0.4 

~ 
0.2 (!epS.b!U f!GKCUMY/11 0.2 Bmopou maKcunyM 

68,5 79,5 90.5 101.5 82(zpaa.) 57,5 68,5 79,5 90,5 101.5 82(zpa~) 
3afJucunocmb aucprpepeHU,UaJ7bHbi'X Cel/eHut] 3ax6ama ft-Me30H06 

6 

do 
Qw(OTH. 

0.8 

0.6 

0.4 

0.2 

om yzna 82 OJ79 fl{]pa LL . 

Puc. 3 

a) 

8,=79,5° 

f 
t:,. 

~ 
flep6b1U MOKCU/11/jM 

.__........,. 

o) 
8,=79,5° 

0,8 

0.6 

0.4 

0.2 8mopot1 MGKCUM!Jft'l 

57.5 68,5 79,5 90.5 101,5 ~(zpail} 57.5 68,5 79.5 90.5 IOf.S 82 zpad.) 

3a"5ucU/110C'mb Ouf/Jf/JepeHll,U017bHbiX Cel.leHUU .3axGama n+..Me.30H06 

om yen a 82 (}J79 ff(}pa 7 LL . 

Puc. 4 



ma6AULibl u puc. 3 u 4, cornacue pacY:eTHLIX u :JKcnepu

MeHTaJILHLIX .11,aHHLIX y .il.OBJieTBopuTeJILHoe. 0Ho noKa3LIBaeT, 

'ITO yrJIOBaH 3aBHCHMOCTb Ce'IeHHH 3aXBa'l'a llHOHOB H.11,epHLI

MH KBa3H.11,eHTpOHaMH B npe.11,eJiaX OWH6KH H3MepeHHH He 

OTJIH'IaeTCH OT aHaJIOrH'IHOH 3aBHCHMOCTH .11,JIH CB060.11,HMX 

.11,eHTpoHOB. TaKoii )Ke BbiBO.il. c.11,enaH B He.11,aBHO ony6nuKo

BaHnoii pa6oTe 
6 

aMepHKaHCKOH rpyllllbl aBTOpOB. 

Ha puc. 5 u 6 noKa3aHbi pacnpe.11,eneHHH aKTOB JaxBa Ta 

no yr ny pa3JieTa npoTOHOB )'. Xopowee cornacue :JKcne

pHMeHTaJibHbiX H paC'ICTHbiX )1,aHHbiX y6e)K.11,aeT HaC B TOM, 

'ITO y'IeT BHyTpHH.11,epHoro .11,BH)KeHHH H.11,epHhlX KBa3H.11,eHT

pOHOB npaBHJibHO OnHCbiBaeT yrJIOBYIO KOppeJIHI.J,HIO 6biCTpbiX 

npOTOHOB. 

Ha puc. 7 npuBe.11,eHbi pacnpe.11,enenuH aKTOB JaxBaTa 

no np0.11,0JibHOH COCTaBJIHIOI..LICH HMnyJibCa OCTaTO'IHOro H.11,pa 

P.,z .11,JIH nepBbiX MaKCHMYMOB pacnpe.11,eneHHH no cyMMapnoii 

:JHepruu 6biCTpbiX npoToHoB. Cornacue pacnpe.11,eneHHH Y.il.OB

neTBOPHTCJibHoe u B .11,aHHOM cny'Iae. CuMMeTpHH yKa-

3aHHhlX pacnpe.11,eJICHHH OTHOCHTCJibHO HYJICBOrO 3Ha4CHHH 

npOCKl.I,HH HMllYJibCa n0.11,TBCp)K.11,aeT C.11,CJiaHHOC B paC'ICTe 

npe.11,nOJIO)KCHHC 0 TOM, 'ITO CC'ICHHC 3aXBaTa ,7 t- MC30Ha 

npaKTH'ICCKH He 3aBHCHT OT COCTOHHHH .11,BH)KeHHH H.11,CpHoro 

KBa3H.11,CHTpoHa. 

fl0.11,B0.11,H HTOr CpaBHe HHIO :JKCnepHMCHTaJibHbiX H pac

'ICTHbiX .11,aHHbiX, CJIC.il.YCT C.11,CJiaTb BblB0.11, 0 TOM, 'ITO npu 

.11,0CTHrHyTOH B OnbiTC TO'IHOCTH H3MepeHHH yr JIOBbie Xa

paKTCpHCTHKH aKTOB 3aXBa Ta "t- Me 30Ha napaMH HYKJIOHOB 
6 . 7 . . 

H3 H.11,ep Lt u L1 Y.il.OBJieTBopuTeJibHO onucLIBaiOTCH B paMKax 

nOJIIOCHOrO npH6JIH)KCHHH. 0.11,HaKO B l.I,CJIOM KapTHHa HB

JIHeTCH 6onee CJIO)KHOH, TaK KaK CC'ICHHH 3aXBaTa ~~-Me-
30HOB H.11,CpHbiMH KBa3H.l1,CHTpOHaMH HC paBHbl COOTBCT

CTBYIOI..LIHM Ce'IeHHHM .11,JIH CB060.11,HbiX .11,CHTpOHOB I .2 .:; . 
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