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PaccMoTpHM 3aAa4y B~4HcneHHR ce4eHHR peaK~HH 

A+B -• A+X, /1/ 

rAe A 11 B - RApa, a cHcTeMa X He COAepmHT HOB~x 4aCTH~ noMHMO 
HYKDOHOB RApa B. 

CornacHo npHH~HnaM 3HKOHanbHoro npH6nHmeHHR ce4eHHe peaK­
~HH /1/ AaeTCR s~pameHHeM(I/ 

da 
dO 

2 
-~p- '\' 
(2rr) 2 r I Fl· (q)l2 

I 
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F ( q) = -- I d be < IJI A 'fin I [ 1-. Ill n {1-y(b- S; + TJ· ))] X 
f i 217 I f 1: J= l 

X ! IJI A- 'JIB.> 
I I 

B KOTOPOM b - npl1~enbHbiH napaMeTp; 1JI 4 . IJ' n. ( IJI 4 • 1flu. ) - Ha4anb­

Hbte /KOHe4Hbte/ BOnHOB~e $YHK~1111; y (b-~;+;j)- aMnnHTYAa ynpyro­
ro NN-pacceRHHR B npeAcTasneHHI1 npl1~enbHOro napaMeTpa; Is; I. 
I;; I - npH~enbH~e KOOPAMHaT~ HYKDOHOB RAep A 11 B.npH B~4Hcne­

HMI1 TaKHX Ce4eHHH TpaAH~HOHH~M RBDReTCR HCnODb30BaHHe ycnOBHR 
nonHOTbl CHCTeM~ KOHe4HbiX COCTORHHH, 3aKDI04aiOUierOCR B TOM, 4TO 
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~ IIJ'B > < IJ'n ! =II 8 <r( -r. ). 
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l'Po;l ~C 2 B (~ (r; /B) .n e ' 

11=1 •= I /4/ 

-+ -ab 2 
y(lf) ~c3e 

Tor~a o~HH ~H paanomeHHR B~pameHHR, aaKno<teHHoro B ~H­
rypH~e CKo6KH 8 /J/, HMeeT BH~ 

N Jexp 1-xTQx-~boT x-b 2 C +iqb I dmsdb, /5/ 

rAe 

s 
X = ( ) • 
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(
si

1

) ( r;

1

) 
So ~,, ; " ~,, 

\s;n ,, 'm 

sit•····SioH ri I •..••. Tim - HeKOTOp~e B~60pKH H3 MHOmeCTBa X -

-> • 
::;:::::::::::.t;.;~; =~~-.:7..:..~ ,;.:')I ~···",., _,\ r~ J I , .... , g R • u- X -npoeKt.tHR fl.DM-
lleflbHOro napaMeTpa; o - MaTPHlla-cron6ell; C - cKan.Rp; x 1• o T -

TpaHcnoHHpoBaHHYe ~aTPHLI~- HBH~H BH~ K03~HLIHeHT~ N 6y~er on­
pe~eneH HHMCe • 

.Qn.R ~anbHewwenil paccMOTpeHHR y~o6Ho ssecTH ~HarpaMMHoe 
npe~craaneHHe BI>IPill!l(eHHH nma /5/. Jl,HarpaMMa pacce.RHHR, npefr, 
CTaBIIRIIllill.dR ~HH ''LfleR·.PRAd /5/, CTPOHTC.R cne~yiOiqHM o6pa30M 2 • 

HapHcyeH m sepTMKanbH~x flHHHH H n ropM30HTanbH~x nHHHH, nepe­
ceKaO!qHX aepntKant.H~e I m H n - cooraercraeHHo MOIQHOCTH HHo­
JKecraa Is; I H :;, .1/. BaaHMo~e.:1cTBHe i -11 <tacntll~ .R~pa A c j -ii 
4aCTHlleH a~pa 8 O'I'Me<taeTCR T04KOM Ha nepece4eHHH i -.:i BepTH­
KaflbHOH flHHHH C j -H ropH30HTaflbHOH flHHHeH ~HarpaMM~. 

6yAeM paCCMaTPHBaTb Ka*AYO AHarpaMMy pacce.RHHR KaK pe6epH~H 
rpa~ HeKOToporo ABYPacKpaweHHoro noMe<teHHoro rpa~. Jl,aypacKpa­
weHH~ii nOMe<teHHWM rpa~ MOJKeT ~Tb 3a~aH MaTPHlleM CMeJKHO~TeH, 
HMe~eii a HaweM cny4ae cne~yiOiqHH BM~: 

v = (
z 1 E) 
El z'!. • 

3~ecb z 1-(mxmi - HyneaaR MaTPHlla; z 1 - (DKD) - Hyneaa.R MaTpH-
lla; E -(WJ<n)- M<iiTPHlla, 3neMeHT E;j KOTopoii paaeH 1, ecm-s i 
14 j - CMeMCH~e BepwHHbl, H paBeH HYJlQ B npoTHBJ:IC)M cny<tae. 
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PHc.l 

HanpHMep, MaTPHlla CMemHOCTH, COOTBeTCTBY~~a.R 

AHarpaMM(e1 H~ ~HC). 1, HMeeT BHA 

E "' 0 1 0 • 
0 0 1 

JlHarpaMMbl pacce.RHH.R H MaTPHlla E TeCHO CB.R3aHbl 
c MaTPHllaMH Q , o H cKanRpoM C. MaTPHlla Q o6naAa­
eT cneAY~~eH 6Jl04HOH CTPYKTypoii: 
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T axE) (T a) 

Q = axE T D "' aT D . 
!61 

MemAY MaTPI1lle.:i a H A11arpaMMOH pacce.RH11.R cy~ecreyeT OAH03Ha4-
Ha.R CB.R3b: T04Ke AHarpaMMbl, HaXOA.R~eHC.R Ha nepeCe4eHI111 i-ii 
ropi130HTaJlbHO~ 11 j -H BepT11KaJlbHOH JlHHH~, COOTBeTCTByeT 3Jle­
MeHT MaTpHL!bl a , aij =-a. nycTbiM Y3JlaM AHarpaMMbl COOTBeTCTBy­
IOT MaTPHllbl a, paBHble HYJl~. MaTP11llbl T H D A11aroHaJlbHbl. 3neMeHT 
MaTPHllbl T tu paeeH t+ n; a, rAe n; ecTb 411CJlO ecex T04eK, 
HaXOAR~HXC.R Ha i -ii ropi130HTaJlbHOH Jl11HI111 AHarpaMM, a 3JleMeHT 
MaTP11llbl D djj paeeH d+n i a, rAe ni - 4HCJlO ecex To4eK, Ha-
XOA.R~HXC.R Ha j -.:i eepTHKaJlbHOH JlHHHI1 ,q11arpaMMbl. MaTPHlla o 
11MeeT CJleAY~~y~ CTPYKTypy: 
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-( r Tb) 
D o" r 

( o"Tc) (b). 

Hcnonb3YR npe~cTasneHI1e /8/, npoi1HTerpl1pyeM /5/ no Is; I. 
CornacHo TeopeMe o nap411anbHOM 11HTerpl1posaHI111 MHoroMepH~x 
rayccos~x $YHK411~ 11MeeM 
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T ( D o" aT) -1 , r 

Jexp 1-(r b) ( o"Tc )-(
0

, T (ao ))(
8

) + 

+ iqb ! db. 

0603Ha411M 

.!\ "" ( D o,) - ( aT) T-1 (a o, ) 
o"Tc o'T' 

c~~' A ). 
AT II nn 

Tor~a /9/ nepen11weM 
T N 17 m - ( r b) 

---f e 
I Dett! 

B B11~e 

( II A ) ( ~ ) + i qb 
AT 11 00 db. 

/9/ 

HHTerpHpyR no b, nony411M 

4 

T(ll' A'AT) 
-r - ~ 

N 11m " e 

tftf tt H 
n To4eK 

PHc.2 

T 2 
i A T q q 

r +--A - -4A 
nn nn 
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Tenepb 0npe~en11M cTpyKTYPY MaT­
PI14 II' , A 11 linn ~nR HeKOTOPbiX 
KOHKpeTH~X cny4aes, 

1. nycTb B= 1, a A- npOI13-
BOnbH0.04eBI1~H0,4TO ~nR Al1ar­
paMM,co~ep~a~Hx n To4eK /pHc.2/, 

11 

t+ a 1-a 1 -a 
t+ a 1-a 1 -a 

t+a 1-l'- 1 -a 
T a o" ( I ' 1 • t+ a .-a , -a 

( 
aT D o' ) = =: --~ -=-a~ -=.a- t":al na 
aT o"Tc -- - - - - - - 1-- _!. 

I I 
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" = na - ~~ 

t+ a ' 

11
22

• na _ na 
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t+ a 

-a -a -a ... -a I na 1 na 

, T 2 " =na _ na 
t+ a 

Hcnonb3YR B~pa~eHI1e /10/, B~411Cni1M ce4eHHe ~nR 3Toro cny4aR: 

d 2 A A n+m+2 
_£:_ = K A( q) .L_ }; }; C ~ C~--17------- x 

dO (217) 2 n=O md:l Det t(n) Det t(m) 
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1 d t n+m l 'Til n a*a m 17 n 
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22

(n) A
2
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2. nycTb Tenepb B= 2. a A - npOI13BOnb­
HO. AnR 3Toro cny4aR o6~11~ Bl1~ ~11arpaMMbl 
npe~cTasneH Ha pl1c.3. CooTseTCTBY~~I1e 

M~TPI14~ onpe~enR~TCR KaK 
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2 2 (n1 +n 2) a 2n 3 a 
A33= (nl +Dz+ n3) a- ( ---r.;-a-- + t+2a ), 

2 2 n 2a 2n 3a 
((n +D )a-(--+--) 
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1 ) I. 
A'(m 1 ,m 2'm 3) 

,, 

) 

') 

3AeCb 

,-\ (n 1 ,n 2,n 3,m1 ,m 2,m3 ),;\ '(n~+A '(nt +A '(fia)+ ;\ '(m 1)+A '(m 2) + ;\ • (m3 )+ 

AT(n1 )A(n 1) AT(n 2 )A(n 2) AT(n3) 
+ + ----- + ---- + 

A3Jn 1) ;\ 33(n2) A33 (n 3 ) 

AT(m 1)A(m1 ) AT (m 2) AT (m3) 
+ - + - +---

;\33 (ml ) ;\ 33(m2) A33(m 3) 

A (n I) A(n 2) A (n 3 ) 
A (n l'n 2 ,n3 ,m I'm 2m3) "' iq (-;\33 (nl ) + A33 (n;) + A(~;} -

_ -~(m I) __ ~ (m2) 

A 33(m l ) ;\33 (m 2 ) 

A(~-). 
- ;\3I (m 3) 

0(2)"' ( d 0 ) . 
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3. 06~HH BHA AHarpaMM~ npH B=3 H npoH3BOilbHOM A npHeeAeH 
Ha PHC.4. 

~···-H"·H·~·H··H-o'•t-t"·~'t-1 
~- .. +--4 ~~· +-I•-: ~-,4-4·~·~ ··~ ·~ 
+-1·-·~···W---~ ... w .. w ... u 

........_.._ --.,..- .._._..... __..J _,_. __.., ...__.,J 

nl n2 na n4 n5 n6 n7 

PHc.4 

CneAoBaTeJlbHo, 

8 n 1 +n 2 +n 3 2(n4+n5 +%) 3n 7 2 
A44 =I n- a- ( ------ + +--)a 

i,l 1 t+a t+2a t+3a 

T n3 2(n4+1J6) 8n7 2 
A = ((n3 +n 4+n 5+n 6)a -(-- +--

2
--+--

3
-)a , 

t+ a t+ a t+ a 

(n2+D4+Ds+D7)a- (..!:L + 2(ns+%) + ~)a2 
t+a t + 2a t+ 3a ' 

(n 1+n 5+n6 +n 7 )a-(~L+ 2(nfi+..!!§)+~)a2) = .>.(x,y,z), 
t+ a t+ 2a t+3a 
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a 3neMeHT~ MaTPH4~ A wMe~T cneAY~~HH BHA: 

All= ..\ (x,O,O) , 

.. n4 n7 
1'12"' -(-- +--)a2, 

t+ 2a t+3a 

A
22

=A (O,y,O), 

n 6 n7 ) a2 
A 13"'" - ( -f'+ra + t + 3a ' 

• ( ns n7 1\23= -- +---)a2, 
t+ 2a t +3a 

A33 = ..\ (0,0, z). 
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\ n 1 + ••. +n7 +m 1 + ••• +m 7 1o 

( n 1 + ···+~ )! (m 1 + ···+m7) ! 
-------- -------- X 
nl!n2! ••• n7! m1! m2! ••• m7! 

nl+•••+n7+m1+•••+m7 
t 

2 
11 

X ----------------------------- -----------
• X 

Oet t(n
1 

, ••• , n
7 

) Oet t(m 1, ••• ,m 7 ) A 44 (n1 , ••• ,n 7) A 44(m 1, ••• ,m 7) 

( 
d)3 I aa n 1+n 2+n 3 +2(n 4 +n 5 +n6 l+3n7c?a mp-m 2+m3 +2(m4+m 5+m6l+3m7 

X-- Re (- -) ~---) X 
11 211 211 

x _______ !:.._ _____ ~- exp 1-..\ T(n
1 

, ••• ,n
7 

,m
1 

, ••• , m
7

) x 

Oet A(n 1 ·····~ ,m1 , ••• ,m 7) 

x A-
1

(n 1 •····~ ,m1 , ••• ,m 7 ) ..\ (n1 , ••• ,n 7 ,mi ·····~) + 0(3)-

2 1 1 
- ..9.. ( ------- + -----) I. 

4 A'(n 1 , •• .,n 7) A'(m 1 , ••• ,m 7 ) 

8 

3Aecb 

A (n1 , ••• ,~, m 1 , •••• ~)= A'(n 1 )+ .. o+A'(n 7 )+ 

T T 
..\ (nj ..\( n 1 ) ..\ (n 7 ) ... 

t-A'(m )+. ·+ A'(m) + ------ + ... + ---- + 
I 7 A44(nl) A44(n7) 

..\ T (ml ) ..\(m l) ..\ T (m7) ..\(m7) 
+ -------- + ... + --------

A44(ml) 1\ 44 (m7) 

. ..\ (n I) 
..\ (n 1 , ... ,n7 , m1 , .. .,m 7),. 1q ( -----·+ ... + 

A44(nJ) 

..\(m.J_ - ... -
- A~~(ml) 

A.(m7 2_ ), 
A(m~) 

( 

d 0 0) 0 d 0 • 

0 0 d 

0(3) = 

..\ (n7) 

A 44(n7) 

rildK 0 ycTaHOBneHa CBR3b MemAY AHarpaMMaMH pacceRHHR H CTpyK­
TYPOH 4neHOB r nay6eposcKoro PRAa AnR ce4eHHR npo4ecca A+B-+·A+X. 

HaHAeH o6~wH BWA AwarpaMM npw B = 1 , 2, 3 w npow3BOnbHOM A 
W nony4eHbl B~pameHWR AnR COOTBeTCTBy~~HX Ce4eHWH. 

~ 6naroAapeH B.B.YmwHCKOMY 3a PRA 4eHH~x 3aMe4aHwH w no­
CTORHH~H HHTepec K pa6oTe. 
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0M600 3, 
11eTQA Bb1411CJ1eH11A rnay6epOBCKI1X aMOJ111TYA· 
2. Ce4eHHe peaK141111· A+ B ... A+·X 

P2-82-74 

B paHKax 3HKOHanbHoro noAXOAa paccMaTpKaaeTCR 3aAa4a Bbi4HcneHHA ce4e­
HHR KBa311ynpyroro pacCeAHI1A COCTaBHbiX CI1CTeM, 0AH04aCTI14Hble nnOTHOCTI1 KO­
TOPiiiX TaK l!<e, KaK 11. aMnnHTYAa ynpyroro pacceAHHA KOHCTHTyeHTOB, 3aAaHbl 
rayccHaHaHH. RpeAno~eH anropHTM Bb14HCneHHA yKa3aHHwx ce4eHHH, Hcnonb3yo­
~HH AHarpaMMHoe npeAcTaaneHHe 4neHOB rnay6epoacKoro PAAa. Cy~HOCTb npeAna· 
raeMOrO anrOpi1TMa COCTOHT B TOM, 4TO nocne 11HTerpl1pOBaHHA MHOroMepHbiX rayc­
COBCKHX ~YHK(411H no OAHOH 113 npH(4eJ1bHbiX KOOPAHHaT KOHCTI1TyeHTOB 11CnOnb30Ba­
HO OOHATI1e AHarpeMMbl paCCeAHHA. 3TO AaeT B03MOl!<HOCTb aBTOMaTH4eCKI1 Bblnon­
HATb npo(4eCC npHBeAeHH·A nOA06HbiX 4JleHOB rnay6epOBCKOfO PAAa. 

Pa6oTa ewnonHeHa a na6opaTop1111 AAepHwx npo6neM OHRH. 

, . 
• 

C~eHHe 06~eAHHeHHoro HHCTHTyTa AAepHwx HccneAOBaHHH. AY6Ha 1982 

Omboo z. P2-82-74 
Glauber Amplitude Calculation Method. 
2. The A+B ... A+ X Reaction Cross Section 

In the framework of eikonal approach the problem of calculating quasi­
elastic scattering composed system is considered. The one-particle densi­
ties of the system as well as the constituent elastic scattering amp! itude 
are given by Gaussian functions. The calculation algorithm of these cross 
sections based on using diagram representation of Glauber expansron terms 
is proposed. By this algorithm after having integrated the- multidimensional 
Gaussian functions by any coordinate of constituent system a concept of 
a scattering diagram was used. It enables one to execute reducing of simi­
lar members of Glauber's series. 

The investigation has been performed at the Laboratory of Nuclear 
' Froblems, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna l982 

OepeiiOA 0. C. BHHOrpaAOBOH. 
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