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HcOonb30B8HHe OOTeHOHBna 8yAca-CaKCOH8 AnH OOHCBHHH 
cau3aHHhiX cocTouuua npu H3y'leuuu nponecca 

1'-+ (A,Z) ... (A-1, Z-1)+n+v 

noKa3aH6, 'ITO ucnon&3oaauue noTeunuana ByAca-CaKcoua nnu onuca
HHH CBH38HHNX CoCTOHHHlt HyKnOHOB B unpe B38MeH OOTeHnHana rapMo
HH'I9CKOro ocnunnuTopa, .. noaceMeCTHO ynoTpe6nS!!Omerocu. AO cux nop, 
He BHOCHT cymeCTB9HHhiX H3M9H9HHlt B 3HepreTH'I9CKHA CneKTp H 8CHMMeT
pHIO yrnoaoro pacnpeneneauu nponecca J.L .-+I A", Z)-+ (A - 1, Z - 1) + n + v 

Coo6uleHJie 06l.e,nHHeHiioro HHCTMTyTa . $1.QepHb1X HCCJie.QOBSHHii 

,lcy6Ha, 1973 

Gareev F.A., Salganik Yu.A. .<:"! P4 - 6991 

Saxon-Woods Potential Used for Description 
of·the Bound States when Studying the 
Process J.L-+ (A,Z)-+(A-1,Z.-1J+n+v 

It i~ shown that the use of the.Saxon-Woods potential 
for description of the bound states. of nucleons in .a . 
nucleus instead of the ha,rrnonic oscillator potential,used 
everywhere till now, does not introduce essential changes 
to the energy spectrum and to asymmetry of the angular 
distribution of the process 1'-+JA,Z)-+ (A-1,l-1)+n+v. 

Comanmieaiioa1 of the · Joiat ·lattitute for Nuclear Research. 
Dubaa, 1973 . 
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.. B paMKSX npSIMOrO MeXSHH3MS npouecca uccnei:tyeTCSI 

cneKTp · H acaMMeTpHSI yrnosoro pacnpeAeneHHSI HejfTpOHOB .· 

B npouecce SlllepHoro p. -~3aXBaTa Ha npHMepe peaKUBB 
•, 

16 . 15 
p. ~ + 0 -+ . . 'N + n + .v • noKa3aHo, 'ITO HCIIOnb30B8HH9 

OOTeHUHana ByACa-CaKCOHa ·AnSI OOHC8HHSI CBSI3SHHbiX C~ . 

CTOSIHHA HyKnOHOB . B SlApe ( _; oooono'le'IHOA MOf(enH) He , 

BHOCHT cymeCTBeHHbiX H3MeHeHHA B cneKTp H aCHMMeTpBIO 

no cpaaHeHHI<) C aHanorH'IHbiM .. paCCMOTpeHHSM, HCUonb-

3YIOWHM c yKa3aHHOA uenbiO noTeHuHan rapMOHH'IecKoro 

OCUHnnSITOpa. 

TeopeTH'IeCKHA aHanB3 cneKTpa H ~CHMMeTpHH yrnosoro 

pacnpeAeneHHSI obiCTpbiX HeATpoHoa OT 3aXBaTa noiiSip&3oBaH

HbiX p.- -Me30HOB. SlllPSMH llO HaCTOSimero BpeMeHH _Oblzi 

npOBeAeH B cnellyiOWHX npeAnOnO)KeHBSIX. · 

A. PaccMaTpHsancSI OllHOHeATpoHHbiA KaHan peaKUHH: 

p.- + (A; Z) -• (A -1, Z -1) + n + v ~ (1) 

E~ npaHHManocb, 'ITO BbiXOll BbiCOKOSHepreTH'ISCKBX 

He:itTpOHOB ooycnosneH1 · B OCHOBHOM~ npSIMbiM MeXaHJi3MOM . 

npouecca. 
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B. l1cnonhaoaancsr V-A aapuaHT cna6oro ·aaauMo.cteii:cTBH.H 

C yqe'I'OM COXp8H9HH.H B9KTOpHOI'O TOK8 (a qaCTO C y~eTOM r 

coxpaaeHHSI G -qeTHOCTH). Toqaee roaopg, KaK npaauno, 

6pancg scpcpeKTHBHblii: I'8MHnbTOHH8H MIOOH-SI.ctepHOI'O B38HMo

.cteii:CTBHS11 nonyqeHHbiii: npuMaKOBbiM It/, npuqeM npHHHMa

nucb BO BHHM8HH9 .T8K H83biB89Mbi9 penSITHBHCTCKHe qneHbl 

STOI'O I'8MHJibTOHH8H8, Ha B8)1{HOCTb yqe'ra KOTOpbiX 6binO 

/2-6/ 
yKa~ano a pa6oTax 

f. Bbi6HpanaCb KOHKpeTH8.H MO.ctenb .ctnSI onHC8HHS1 CBSI-. 
J • ' • ' ' ~ • ~' • • • ., ~ • ;" • • 

38HHbiX. COCTOSIHHH HyKnOHOB B SI.ctpe. PaCCM8TpHaanHCb: _ 
. . :.. '' . ; .. ' . . . . ·. ; . . . ~ 

Mo.ctena. <l>epMu-raaa. a o6onoqeqaag Mo.ctenb c noTeauaanoM . . . . '• 

rapMoauqecKoro ocuunnS~Topa (H.O.) a KaqecTae cpe.ctHero 
. . :- .· . ' . ' . -~ : ' . 

non g. 

n. TeM _BnH HHbiM o6pa30M yqHTbiBanocb B38HMO.cteii-
'· (_: , . . . . - ·. . . ' . . . . -~ . ' 

CTBHe B KOHeqHOM COCTOSIHHH M9)1{.ctY Heii:TpOHOM H MPOM-
" . ~- . . ~ . . .... . . --~- ,_· ~- . : . . . 

OCT8'I'KOM, · BnHSIIOlllee CyllleCTBeHHbiM o6pa30M Ha 8CHMMe'r-... ·. · !i~s/ · . . 
pa10 Heii:Tpoaoa • 

Qqeau.nao, qTo yKaaaHHbiii: no.ctxo.ct namb qacTuqao omiCbi-
~~ .... ·-~-- ·~-·~· ~~-

B89T-npouecc, npHBO,[{SilllHii: K SMHCCHH BhlCOKOSHepreTuqec-
·._ ,':.:-' -~-~· ~"- ~, ., ' • ,.~ ,· , ' ._. ;: :' C' < ~ 

KHX H9HTpOHOBo neno .B TOM, qTo npH Bb!COKHX SHepi'HHX 
• ~-. • v I : ··~ ,. ;. : , · · · 

B036y)l{,ll9HHS1 B8)1{HyiO pOJib HI'paeT SIBneHHe SCCOUHHpOB8HHS1 
:-.- .- ·- . ·· ... -·: .. ' . '.. . ·.- .. ·--·:;. 

HyKnoaoa a· Mpax. B qacTHOCTH, oqeab cymecTaeHHbi __ .ctayx-
.~ .: .• ,;~ t : • ., . ..: • . . . :· i - '.·. ~ ,.- . ·:. :t 

HyKnOHHbi9 KOppensruHH. 0.ctH8KO 38XB8T MIOOH8 ltBYXHyKnOH-

HbiM KnacTepoM nplfBO.ctHT 5 · nerKux icipax,. rna~abiM :;6pa- · 

30M1 K. .llBYXHY,KnOHHOii: 3¥HCCHHo :raKHM o6p830M1 . OK83bi~ 

B89TC.H _Kpaii:He none@Hbl~ . .ctn~. nOHHM8HI!S1 _ M9X8~1H3M8 . peaK-.. 

uuu Bbi.cteneaue nepexo.noa a onpe.cteneHHbie coCTOSIHHSI_ 
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JCOB8'1BOI'O SU(p8 (A--:-1), .'1'1'0 B 3H8'lBT9llbHOii: Mepe HCKniO'l89'r · 

nponecchl, ·~lillie' sa. xnacrepax. 

3cJI4leJtrhl, casiaass~>~e c lsnsstslieM KoporKo.ne:A:cTayiOmax 

Byimoa-HyKnOBHblx ltoppEmmm:A: sa KaHan ( 1 )_, y)l{e pac-

CM8TpBB&nsc&· B8 npBMepe 1:' -38XB8T8 MPOM 4H~. 

c Y'leTow ~toppenS11lBI: a:&~xoA seArpoHC?B abiCoKax saepruA 
. . 

B BX 8C.MM8TpHS1 B8CitonhKO H3M9HS1IO'I'CS11 XOTS1 KaqeCTBeH-

BO HOBblX 94JclleK:i-OB B SBep~eTH'leCKOA 38BBCHMOC'I'H BCHM- . 

MeTpss 'se satSniO.nae'l'cst fgf. 

B H8CTOS1lll8A pa6oTe Mhl XOTHM eme B O.llHOM nyHKTe 

OTOATB O'r C'r8BWero_ 38 nocneJlHH9 _I'O,Ilbl y)l{e Tpa.ctHUHOH

BbiM MeTOA8 onscaHBSI npou~cca ( 1 ) • l13B9CTH01 ~TO HC

UOlib30B8HBe 6onee peanHCTH'l9CKOI'O (no Cp8BH9HHIO C 

. H.O.) noT~HilH8~a cpe.ctaero nons ~p·a npHBO.IlH'r- K H3~e
H8HBIO 'l8C'I'OTHOI'O cneKTpa BOnHOBhlX cpyHKUHii: HyKnOHOB 

B Mpe, ysensqHB8S1 B8C BbJCOKoqacTOTHbiX KOMnOHeHTo 

no6aBHM CIO.Il8 TOT o6meuaaeCTHbiii cpaKT1 qTo noTeHUHan · 

H.O • .ctaeT aenpaaullbHYIO acuMnToTHKY aonaoabiX cpyHKUHA-. 

B CBH3H c aTHM npe.ctCTaBnHeTCSI HHTepeCHhlM,HCCne.ctOB8Tb 

anusaae 3aMeHI>I noTeHuuana H .o . .ctnR cpe.ctaero ·nomi noTeH

uuanoM By.ctca-CaKcoaa (W.S!)· KaK noKa3braaeT onbrr uc

cne.ctoaaHHSI .npyrux MepHbiX peaKUHH (aanpuMep, e, e 'p ), 

STO'r aonpoc CO apeMeHeM H9H369)1{H0 CT8BHTCS1 H8 noaeCTKy 

.llHSio 

B sToii pa6oTe paccMaTpuaaeM peaKUHIO: 

- 16 15 
Jl +' 0 4 'N(g.s.)+n+v• (2) 
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Aaanna npouecca (2) npoaeaea B Tex ~e npn6nn~eHHHX1 171 < .. 
'ITO H paHee , C TOll nHWb pa3HHUeii 1 'ITO BMeCTO 

• • ~ '.. -: " • I : ~ 

noTeHUHana H.O. AnSI CBSI38HHhlX COCTOSIHHH HCnOnb30BanCSI 

noTeHunan W. S. n aoo6me He pacc~aT~naanncb s~<PeKTbi1 
CBSI3aHHbie c y"'eTOM "o6MeHHbiX" qneaoa, B03HHKaromnx 

npH B~I"'~~n~HHH ·-~~ep~~~~ MaTpH,~HbiX 9~e~e~-T~B f 6 ;7/. 
3aM~~HM, 'ITO, ~aK ·y~e. ;~aa~I~ano~b· /7 I,. o~~H"'~~~~ii 
nOTeHUHBn 1 OnHCbiB810WHll B38HMOAe.HCTBHe B K~He"'HOM 

COCTOSIHHH 1 SIBnSieTCSI HeKOTOpbiM ycpeaHeHHbiM AnSI oonaCTH 

gaep aaanMoaeiicTBHeM. Y"'HTbiBaSI a HeKoTopoM cMbicne 
,.. . . . . . . . .. ~ 

KB"'eCTBeHHblll XapaKTep pac'teTOB,_ ~bl H= npOBOAHnH HCCne-

AOBBHHSI B3SITOrO B38HMOAeHCTBHSI C TO"'KH ap~HHSI Hence- . 

peACTBeHHOrO OnHCBHHSI KOHKpeTHbiX 9KCnepHMeHT8nbHbiX 
.- • 15 . . ··. . 

ABHHbiX (no ynpyroMy n, N -pac~eSIHHI0 1 HanpHMep) • 

PaananbHbie BOnHOBbie <lJyHKUHH CBSI38HHOrO COCTOSIBHSI 

HyKnOH8 B SIApe H OTHOCHTenbHOro ABH~eHHSI HeiiTpOHa 

H ·SIAp8-0CT8TK8 paCC"'HTbiBanHCb "'HCneHHO nyTeM peweHHSI 
' . 

ypaBHeHUSI llipeAHHrepa C COOTBeTCTBYIOWHM noTeHUHanoM. 

DapaMeTpbi noTeaunanoB obinH BSSITbi cneayrownMn: 

1. Cpeaaee none SIApa 

r-~o 
V a.£. (r) = U 0 111+ exp[-· a-·-] I, 

0 

rae U0 = -59,65 Msa,· R0= 3,15 <P, a
0
= 0,65-<P. 

2. BaaHMOAeHCTBHe B KOHe"'HOM COCTOSIHHH: 

. I [ r-R . r-R 2 
V(r)=U ll+exp ---a-1 I+ iW exp{- [ ~] I, 
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\ 

l. 

Jl 
') 

';._' .·. . y. . . . .. .' , .. 
W=-(3E, 2

) Msa, a =0,65 <tJ, rae .l]= -5.9.,65 ·~sa, 

h= 0,98 <tJ, R =' 3,15 <P. 

nn¢$epeH~~a~H8SI,BepOSITHOCTb npouecca HMeeT BH~I61 
•0' •. '' •·. .• • ' a 

d 2 . '. . . .(JL >.·.~ CE% . f (E) 

dE dO· ... <1+1 (E) 
I A (E )+B(E) cosO I, (3) 

rae E- 9HeprHSI OTHOCHTenbHOro· ABH~eHHSI HeiiTpOHa H M

pa-OCTBTKa; C - "'HCnOBOH MHO~HTenb, He ;aatHICSIWHll OT · . 

E; fi'- .HanpaaneHHe · HMnynhca~ .. ·p OTHOCHTenhHOro ABH-. 

~eHHSI, HeiiTpoHa. H SIAp8-0CT8TKa; (} - yron Me?KAY BeK-

~ -
TOpOM p H HanpaaneHHeM CnHH8 38XB8TbiBaeMoro p. -Meso-

aa; 

f(E).:[1+2 E ;;_E '~· 
. . u ]. ' --1 , 

E - saeprHSI1 . BbiAenSiromaSICSI B peaKUHH, M - cyMMapHaSI 

:Mtcca HeiiTpoHa .H SIApa-ocT~TKa; A(E)H · B(E)- onpeae

neHHbie 6nnHtieiiHbie KOM6HH8UHH MepHbiX MaTpH'IHbiX 

sneMeaioa 16 •7!. 
SaepreTH"'eCKHii cneKTp 

' 

dw· --· dE 
H BCHMMeTpH_IO yrno-

· aorQ pacnpeaeneHHSI a (E) onpeaenSieM cneayromHM o6paa'oM: 

dcu ·.. dcu . . . 
~= fdO ---, a (E)=B(E)I A(E). 
dE . dEdO 

l1 MeHHO 9TJl: xapaK:t:epHCTHKH ~pouecca H paCC"'H~biBanHCb 

B HBCTOSI~eii paoOTe. 

P~~yrtbTaTbi pac"'eTOB noaaonSIIOT saKniO"'HTb cneayromee. 
/ 

l1cnonb30B8HH9 noTeHUHana Byaca~CaKCOHa an~ OnHCBHHSI 

. CBSI38HHbiX COCTOSIHHH ayKn~HOB B SlAPe. BMeCTO ·nOTeHUHana 

rapMOHH"'eCKOrO OCUHnnSITOpa HecymeCTBeHHO H3M9HSI9T 
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aHepreTu'lecxuA cnexTp· ~ · npouecca · (2). HanoM-
• . / df . . . 

HHM roT H3BeCTHbiA liJaKT lO • 'IT~ 6e3 y~eT~ penSITHBHbiX 

qneHOB aliJiiJeKTHBHOrO MiO.OH-SJAepHOrO B38HMOJ:(e:iiCTBHSt. 

nonHaSI cxopocTb npouecc~ (w) aoo6me He saaucu~ oT 4Jop-
• 

Mbl cpe.AHero nonSI, XOTSI OH8 KpHTH'IH8 K cpe.AHeKB8Ap8-

TH'IHOMY pa.Auycy. 3ToT peaynbTaT nerxo MomeT ObiTb 

nony'leH a ~-closure approximation ,, • B · HameM me npu6nu-

meHHH nony'leHHbiA BbiBOA Aanexo He 0'19BHJ:(9Ho 

Ha puc. 1 npuaeAeH peaynbTaT pac'leTa aCHMMeTpHH 

(A 

a2 

0.0 

i 

-a2 . 
0 16 · .32 -IB 64 E,HeV .. 

.. , 
Puc. 1. AcuMMeTpHSI yrnoaoro pacnpe~eneHHSI. 1 - pac'leT 
c noTeauuanoM ByAca-CaxcoH:a AnSI caS13aHHbiX coci'oSiHuA; 
2 - pac'leT c noTeauuanoM rapMOHH'Iecxoro ocuunnSITopa 

. AnSI CBSISaHHbiX cocTOSIHHA. 

yrnoaoro pacnpeAeneHHH a (E). TaM me AnH cpaaHeHHH ASH 

peay~TaT pac11eTa c noTeauuanoM H.O. a xa'lecTae cpeA

HeFo. nonH. BuAlio; 'ITO paanu'IHe o6eux npuaeAeHH:biX KpHBbiX 

HenpuauunuanbHo. Heo6xoAHMo, Ha Ham asrnsm, noA'IepKHYTb 
. - . 

yKa3aHHbiA 4Ja,KT • .Ueno B TOM, 'ITO 8CHMMeTpH5I; KaK yme 

HeOAHOKpaTHO yxaai..Iaanocb 14 •6 •71, HBn.sieTCH J:tOCTaTO'IHO 

ToHKOH xapaKTepucTHKoA npouecca (1). B ca93u c aTHM 

8 

npeACTaBnHeT HHTepec onpeneneHHa.si yCTOH'IHBOCTb naHHOH 
•• ~ •• -; ~ ., - .-' •• .>' 

xapaKTepHCTHKH npouecca OTHOCHTenbHO TeX. HnH HHbiX 

H3MeHeHHH ero Monenu. 

B saxnro<Ieaue eiile pas · cliJopMynupyeM nony'leHHbiH · pe

·aynbTaT •. l1 cnonbsoaaHue . peanucru'lecxoro noTeHuuana 

ByAca;.;CaxcoHa nnH onucaHHH casiaaHHbiX cocrosiHuA · Hyxno

Hoa ~ anp~ (5 paMxax o6ono'le'IHOH Monenu) asaMeH n~ 
'< ·_ ' "•., ~ 

TeHuuana rapMOHH'Iecxoro ocuHnn.siTopa, noaceMeCTHo 

ynoTpe6nH~meroc5r no· CHX noj)~ He BHOCHT cymec-iaeHHbiX, 

H3MeHeHHH B aHepreTH'IeCKHH CfleKTp H ·aCHMMeTpHID yrnoao

ro pacnpeneneHHH npouecca, (2). Momao o:tKunaTb, 'ITO 
-.... ·. '• : , .·:c ''; 

yxaaaaaoe nonomeHHe cnpaaennuao nng. paccMoTpeHHbiX 

XapaKTepHCTHK npouecca (1) UpH 38XB8Te ~~Me30HOB 

HnpaMH c . sanonHeHHbiMH o6ono'IK8MH li nono6ono'IK8MH;. 

flonb3yeMC5I cny'laeM Bbipa3HTb HCKpeHHIOIO UpH3H8Tenb

HOCTb P .A.3paMmHHy sa cTiiMynupyromyro nucxyccuro. 

,;'1;.) 
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