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0 npHMeHHMOCTH nonrocos Pea)[{e anH onHcaHHll HaepHhrX 
peaKUHH npH HH3KHX 3HeprHHX 

Ha npHMepe TO'IHO pewaeMoH MoaenH noKa3aHo, 'ITO HeyaosneTBOpH
TenbHOCTb OnHCBHHll yrnOBb!X pacnpeaeneHHH npH HH3KHX 3HeprHl!X npH 

noMOWH nonrocos Pe.a)[{e CBH3aHa c secbMa MeaneHHhiM y6hiBBHHeM Bhi
qeTos S -MaTpHUhl, 

Pa6oTa BhrnOnHeHa B na6opaTOPHH TeopeTH'IeCKOH ljlH3HKH OH HH. 

Coo6meHMe 06be~MHeHHOrO MHCTMTyTa R~epH~X MCCAe~OB8HM~ 

~y6Ha 1976 

P4 - 10187 
Afanasiev G.N., Dobromyslov M.B. 

On the Applicability of the Regge Poles 
for Description of the Low Energy Nuclear 
Reactions 

Using the exactly solvable model we show that rather 
poor description of the low energy angular distributions 
in the frames of the Regge pole theory is due to a very 
slow decreasing of the 8-matrix residues. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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C) 1976 061oe~uNeNNWii UNC•u•.Y• --~epHWX UCCJie~08GNUii ,lbiJNG 

I. B nHTepaType cymecTsyeT MHoro pa6oT, nocsSimea

HhiX ncnonh30BaHHIO non10cos Pell*e JlnSI onncaHHSI SIIlep

HhlX peaKuHA npn HH3KHX aaeprHSIX. B nepshlX pa6oTax 

B M8TpHUe pacceSIHHSI Y'IHThJBancSI BKnall HeCKOnbKHX IIO

nlOCOB, npH'IeM K8K nonO)KeHHe HX 1 T8K H Bbi'IeTbl MaTpH

Ubl C'IHTanncb IIOili"'OHO'IHhiMH napaMeTpaMH. BKnall tjloao

soro HHTerpana ae y'IHThlBancSI. KaK npasnno, B &THX 

pa6oTax nonyqann YllOBneTsopnTenbaoe cornacne c aKc

nepHMeHTOM. 0JlH8KO ITOil06Hhll MeTOil eCTb npOCTO HOB8SI 

napaMeTpH38UHSI MaTpHUhl pacceSIHHSI, KOTOpaSI Y*e OT 

HMelOlliHXCSI napaMeTpH38UHI OTnH'I8eTCSI TeM, 'ITO COJlep

)KHT 6onbmee 'IHCno napaMeTpos. B pSIIle pa6oT tjloaoBhiA 

HHTerpan annpOKCHMHPYIOT ITOJlXOilSilliel HenpepbiBHOI tjlyHK

UHel. B uenoM see *e npnXOilHTCSI KOHcTaTnposaTh, 'ITO 

napaMeTpH38UHSI M8TpHUhl paCCeSIHHSI C IIOMOlliblO IIOnlOCOB 

Pell*e npHBOilHT K xyllrneMy cornacn10 c aKcnepHMeHTOM, 

'leM 06hi'IH8SI IIpSIM8SI napaMeTpH38UHSI S -MaTpHUhlo 

no&TOMY npellCTaBnSieT HHTepec HCCnellOB8Tb IIOBelleHHe 

IIOnlOCOB H Bbi'IeTOB S -MaTpHUbl H8 IIpHMepe TO'IHO pe

lli8eMbiX MOJleneA. npoCTeiiruel H3 HHX SIBnSieTCSI MOJlenb 

KOMIIneKCHOI IIpSIMOyronbHOI SIMhl: 

V<r> = 1 - V o - i W o r < a 
(I .I ) 

0 r >a . 
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flocneay10mee H3nO)K8HHe nocBSimeHo aaanH3Y cBoiicTB 
noniOCOB H Bbl'I8TOB '8 -MaTpHUbl anSI llOTeHUHana ( 1,1), 
flapaMeTpbi noTeHUHana V 0 = 74,3 M3B, Wo =18,75 M3B, 

a =5,13 <I>M. 3HeprHSI E~. M. =56 M3B, 

2. B 3TOM nyHKTe Mhi npHBeaeM ocHOBHhie ¢opMynhi, 
Hcnonb3yeMbie npH aaanH3e B paMKax noniOCOB Pea)Ke, 

AMnnHTyaa ynpyroro pacceSIHHSI 

f(e) = _j_~ (Zf + 1) (8 o- 1) P0 (cos 8). 
2ik l l 

(2 .1) 

<t>opMyna (2.1) 3KBHBaneHTHa cneay10meii: HHTerpanbHoli: 

1 
(2a+1)P (-cosO) 

f(e) = - fda ____ ..!!:_ ___ [ S(a) - 1], 
4k c sin nu 

rae KOHTyp C OXBaTbiBaeT BemeCTB8HHyiO OCb, 
ne¢opMHpyeM KOHTyp HHTerpHpOBaHHSI no a B KOMn

neKCHOH o6naCTH TaKHM o6pa30M 1 qT06hl OH COCTOSin H3 
npSIMOH, napannenbHOH MHHMOH OCH (- lh- ioo, -lh+ ioo), 

H 3aMbiKancSI 6ecKoHeqHoii: nonyoKpy)KHOCTbiO, ne)Kameii: 
B npaBoii: nonynnocKOCTH, HHTerpan saonb 3TOii: nony
OKpy)KHOCTH He 6yaer aasaTb BKnaaa, ecnH noahiHTerpanb
HaSI ¢YHKUHSI y6hmaeT aocraToqao 6hiCTpo. B pe3ynbTare 
y HaC OCTaHeTCSI BKnaa OT HHTerpana BaOnb MHHMOH OCH 
H BKnaa OT BCeX noniOCOB 8 -MaTpHUb1 1 KOTOpble pacno
nO)K8Hhl B npaBOft nonynnoCKOCTH H KOTOphle Ham KOHTyp 
nepeceKan B npouecce ae¢opMaUHH, flycTb 3TH noniOCbi 
pacnonO)K8Hbl B TOqKaX a=an H nyCTb BbJqeTbl 8 -MaT-

PHUbl paBHbl B HHX f3n , TOraa BKnaa noniOCHbiX qneHOB 
B aMnnHTyay pacceSIHHSI 6yaer paBeH 

rr 2a + 1 
-- ~ -...!!..-{3 P (-cosO). 
2ik sin nu n an 

n 

Yro KacaercSI HHTerpanbHoro qneHa, KOTOphlii: o6hlqHo Ha-

3hJBaiOT !jloHOBbiM HHTerpanoM, TO OH paBeH 
!L • 

1 -Tl+i""da(2a+1>· 
-- { ---P<-cosO).(S -D. 

4k -~+ioo sin TT a a a 

4 

~ 

( 

Bocnonb30BaBIDHCb cooTHomeHHeM ' 

P ) sinrra ~ (2f+1) p ( ) 
<-cos e = --- .c. ---------- e cos e 

a TT f= 0 (a - e) (a + e + 1 ) 

H npHpaBHHBaSI Ko3¢¢HuHeHThi npH Pe (cosO),nonyqaeM anSI 

napUHanbHOH 8 -MaTpHUhi: 

S -1=~-(2an+!)f:3n_-1_!._j da(2a+1> [Sa)-1]. 

e (a -O(a +f +1> 2irr (a - e Xa + e + 1> 
n n (2.2) 

3, B cnyqae KOMnneKCHoii: npSIMoyronbHOii: SIMbi (2.1) 
HMeeM cneay10mee Bbipa)KeHHe anSI S -MaTpHUhi: 

s e =-Ne IDe , 
rae 

(~ ' (~ N
0 

= k aJ0 I (k a>H 0 .

1 
(Ka)-kaJ 0 I (k a)H 0 I (ka), 

l 1 l +3 2 1 l +l 2 l + 1 2 1 { +3 2 

( l) ( l) 
De =k1aJe+3l2 (k1a>He+ll2<ka)-kaJe+ll2 <k1a>H f+3lik a), 

k 2 = ~E 2 
h 2' k 1 

211<E +V0 +iW 0 > 
---------- . 

h2 

TaKHM o6pa3oM, Heo6xoaHMO oThiCKaTb non10ca S
M8TpHUhl B nnOCKOCTH KOMnneKCHOrO yrnOBOrO MOM8HTa 
e • HnH, qTo oaHO H TO )Ke, OTbiCK8Tb HynH ¢YHKUHH D f . 
flpH 3TOM cneayeT HCKaTb HynH B sepxHeii: npasoA nony
nnocKOCTH. 3TO CBSI38HO C cymecTBOBaHH8M cneayiOmeii: 

reopeMbi 111 : 
00 

f \¢\2 
V (r) dr 

ReA· lmA > - Im _!>_ ________ , 

2j l?L dr 
o r 2 
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rne ReA, ImA - BellleCTBeHHaSI H MHHMaSI qacTu nomo-

coB S -MaTpHUhi, ¢ -pellleHHe ypaBHeHHSI WpeAHHrepa 

2 A2 - _!_ 
[ d 2 4 ] -- + k - - V (r) ¢ = 0. 

dr 2 r 2 

4. 06palllaSICh Teneph K Bbipa)KeHHIO (2.2), 3aMe'laeM, 

'ITO HeCKOnbKHMH noniOC8MH MO)KHO OI'p8HH'lHTbCSI TOnbKO 

B TOM cnyqae, KOI'Jl8 Bbi'leTbl f3n JlOCT8TO'lHO 6biCTpO y6bi

B8lOT C pOCTOM HOMepa noniOca. Ha pH C. 1 UOK838HO 

pacnonO)KeHHe noniOCOB B KOMUneKCHOH nnOCKOCTH yrno-
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PHc. 1. Pacnono)KeHue noniOCOB MaTpHUbi pacceSIHHSI 

B UnOCKOCTH KOMnneKCHOI'O yrnOBOI'O MOMeHTa. 

6 

'!" 

.. 

+ 
I • 

BOI'O MOMeHTa. DpH 9TOM OHH HCK8nHCb B KBBJl

paTe: 

(0 S ReA ~30, 0 < ImA < 30. 

BHAHO, 'ITO npu ReA> 10 non10ca no)KaTCSI Ha npSIMYIO 

nHHHIO. 

H a pH C. 2,3 UOK838Hbl BelUeCTBeHHaSI H MHHMBSI 'l8CTH 

Bbi'leTOB B 38BHCHMOCTH OT HOMepa noniOCOB. BHAHO, 'ITO 

UpH 6onblllHX 3HB'leHHSIX ll Bbi'leTbl BbiXOJlSIT npaKTH'leCKH H8 

KOHCT8HTy. 0TCIO)l8 cnenyeT, 'ITO pSIJl B (2.2) CXOJlHTCSI 

BeCbMa nnoxo H 'ITO SIBHO He)lOCT8TO'lHO Y'lHTbiBBTb B 

CYMMe HeCKOnbKO (HnH HeCKOnbKO )leCSITKOB) noniOCOB • 

~ -0.2 
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c..-, 
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( MOMeP 1'101\lfCA ft. ) 
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Puc. 2. PeanhHaSI qacTb Bhi'leTa S -MaTpHUhi KaK ¢YHKUHSI 

HOMepa non10ca n • 
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( HONtr ftOAteGA tl ) 

PHc. 3. · MHHMaSI qacrb Bbi"leTa S -MaTp!iUbi KaK 4JyHKUiiSI 

HOMepa nomoca n • 

OcraeTCSI OTKpb!TbiM aonpoc - CBSI38HO nli CTOnb Mell

neHHOe y6hlB8Hii8 Bhl"l8TOB MaTpliUhl pacceSIHiiSI C B8CbM8 

cneuHanbHbiM Bbi6opoM noTeHuHana? EcnH 9TO He TaK, 

TOPJl8 llOHSITHOH CT8HOBiiTCSI 6eaycneWHOCTb ynOMSIHYTbiX 

napaMeTp!i38UHH S -MaTpliUbl C llOMOWbJO KOHe"lHOPO "llfCna ..~.· 

nomocoa Pea:>Ke. 4 

flHTeparypa 
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