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PROGRALi SUI.lHARY 

Ti tle of program: DIAGEH 

Catalogue number: 

Program obtainable from: 

Computer: CDC 6500, IBM, EC 

Operating system: 'NOS/BE (CDC), OC(EC) 

Programming language used: FORTRAN IV, also compatible 

wi th FORTRAll 77 

High speed storage required: Lt.a Kwords 

No. of bits in a word: 32 

Peripherals used: line printer 

No. of lines in co~bined program and test deck: 563 

Card imege code: EBCDIC 

Keywords: Glauber approximation, nucleus-nucleus interactions 

at bigb energies, Monte-Carlo calculation, diagram 

generator. 

Nature of physical problem: 

Calculation of different characteristics of inelastic 

nucleus-nucleus collisions within the framework of 

tbe Glauber approximation. 

Method of solution: 

Monte-Carlo evaluation of multiple integrals and 

probability interpretation of the Glauber approximation 

is used. 

Typica l running time: 

It depends on the mass numbers of colliding nuclei. 
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In t be test example of collision of 2JaU and 160 

tbe 	calculation of the cross sectio~ and tue profile 

function takes 10J s€ ,c, atld 0.5 sec for one diagram 

generation is required. 

Unusual features of tbe program:

A random ntlmber generator is required. 

LONG \1RITE-UP 

1 • . Introduction 

Now badron-nucleus and nucleus-nucleus interactions 

are widely studied in bigb energy experimental physics. Their 

results are usually interpreted using the Glauber approxima

tion [1] whicb allows obtaining values of total, elastic, 

inelastic cross sections and so on. However, the calculation 

of Glauber expressions is a ratber bard computational problem. 

In concrete calculations one bave to do numerous approxioa

tions and simplifications requiring, as a rule, participation 

of a Glauber theory expert. 

The main part of such calculations, bowever, can be 

standardized on tbe basis of tbe approacb suggested in [2J. 

This problem is solved witb tbe aid of tbe code DIAGEN 

(Glauber I s DIAgram GENerator). 

The plan of tbe paper is as follows. The next section 

contains a brief introduction to the Glauber theory. In sec

tion J tbe diagram representation of different scattering 

processes is given. In section 4 the algorithm is described. 

Finally, section 5 contains a description of tbe code DIAGfll 

and an example of how to use it. 
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2. The m8in i orr.ru l as of the Gl auber t he o!"'r. 

As ~s \'fell known, t he scattering a rr.plitude of two 

nuclej. w"! t h the Cla SS nuobers A and B in the i mpact par amet er 

represen ta t i orl is gi ven by [3-6J 

Hi)/. . I) =(~/: fe/I i - rl n[1- '1(1- ~. +Tk)]l ~i ; '1',/) , (1) 
1/ ( L - f-	 ;=1 k: 1 
nr i~tJ 

wher e b is the i mp a ct pa r a meter vector. The broken bracke ts 

mean the aver a ge over the initia l Lf-!. i ,'Y/3i. and final LfA', Lf'!/ 
state wave f unctions of nuclei A and B. 'Of t) is the 

a mplitude of elastic nucleon-nucle on ( Inl) scattering in the 

impact parame ter representation 
' -1 

- i f e ~ q /( ~) d 2q, (2 ),(( I ) = 2 5Li p 

P i s t he momentum of nucleus A per nucleon in a system. 

wher e t a r ge t nucleus B is at rest. I((j) is tbe NU-elestic 

s cat teri ng a mplitude in t he momentum r epresentation. 

{ ""fA ] and {ef",] are the coordina tes of the nucleons wi th 

regard t o t he centers of mass of nucle i A and B, respectively, 

in t be plane of the impact parameter (i.e. in the plane per

pendicular t o the momentum p ). 
USing (1) one can find different nucleus-nucleus inter

action cha r acteristics. For example, on t he simple assumption·) 

tbat 

. 2 0 _. 2 A 
Ir,f~ J = np,4(~,tj) I ~·i :: [1 po (~" },j) . (3) 

,/:1 	 d=1 

p" and po are t he one-particle density of nuclei 


A ~d B) 0ne can obtain 


*) 	 The centre-of-mass correlations are ignore d, but t hey 

can be e asily taken into account (see for exa wpl e [4] ) . 
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c- t,d= 2 ReJd~ T(8)i, .. == 2 ~Jd2~ . 
.,4/3 It{ • -#- • ) 


131 i-i) 

(4 ) 

~13 	 .,f 13 

[1- nn[1- '[;(8- ;.~~)]}. [n p,lii,l.) dlztJ {n HJer.JJdJti] 
t=iJol I-=J. .=1 


dl 2. '-, 2 

dC-liD _ 	 (5)(.E!i-) I fdlt e q T(1)/ . ./

25Z 
t 

M,.... ddJL III i .... ;) 

~ :~/Ali"I) =(;~)2.J d2~ d2~ eap(ii(l.-t;)). 
~ OIL ... .) 

If IJ __ _ ... ~ ( .4 fJ - if - -- -, ~l 
1-nn[i-,((8j,-~i+'i:j)] 1-n[l[1-a(6'2-5i+"d~· (6)[ 

t-:iJ=! 	 .=1J· 1 

.4-	 {CJ J /J[0 P"Oi,l;)d3'i] n Po (T.J,)d\ {n P/J(<f/,}l) d3t.j
1.=1 Fi 	 L=1 

~ dC-j _(PA)2J' 2j) .- - L dJl. Ali-I,) - 29i d~ ~ tJ2 exp( tq (t1.-#:Z))' 
~,I;. fJ(L-/~) (7) 

If 13 _ _ _ ,1 { A- 13 .. - - - II 
{ 1 - fJDJi- 't(tj.-5i +'i:JJ i - i~dQ1 [j - t (~-5.+'[jflJ· 

.{n Pit (-;., lJdJzi] {r7 Pll (~.fJ d J
·(] 

~i 	 ~1 

in (2b' [ ,4 II -.... _ c =Jd{) I-nn[1-'((t-::;j.+'Z").4D ,_, "i 	 d
•. ~d' 

- '6rl- T, +;rj) + t{8-- ~+~). t11- ~i "'~')J} . (8 ) 

" 	 II .	[l]r... C(rJdt] [!7i P13 (i'fL JJd J t..j. 
• 
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Here C ~t is the total cross section, de ~~dJl.. is the 

differential elastic cross section. Expression (6) gives the 

differential quasi-elastic cross section for scattering of 

nucleus B summed over all final states of nucleus A. Formula 

(7) gives the double quasi-elastic differential cross section 

summed over all final states of nuclei A and B (including 

elastic scattering). Finally ~~ is the inelastic cross 

section. 

The main problem of the calculation of all these 

expressions is the calculation of the profile function 

prB) == I{ i - ~{}1 (i - PidJJ . 

1/ J 	 -- J (9)J { n J, . [ [J rH 2i) d 2i . i: 

tJ 

J 90 ( t J d t,- ' 
where Pii:: 0 ( 1- -;. + "if", ) for expressions (4), (5). or 

, - - jIf--- -- - .... -- ,,--- --Pii= 'O( -~i+'t:,)~ ~ (#--S.+'[I)- 'O(f-~i+'i:,j)~(f-ji"''ZJ) 
for expression (8). Thus for interpretation of the experimental 

data within the framework of the Glauber approach one needs 

an effective procedure of evaluation of expressions like (9). 

It was suggested in paper [2J that the ~onte-Carlo method 

should be used for this purpose. 

3. Diagram :':'epresentation of scattez::bp; processes 

It is convenient to introduce a diagrao representation 

for various terms of Glauber expres3ions. For this purpose we 

rewrite the part of integrand (9) containing NN amplitudes intbe 
.4 tJ ~ (J 

fonn: "tl "[ n n 
i - n n (i-Pi;) =L Pii ( 1 - PH) -t

'=1..j:1 .:1')=1 It's t=1 

/c~i t;j 


" fJ II D 

+ i r r Pi) ?ik nn (:1 - P'm) + (10)
.=1 "It: 1 t:s ,..:1 


iH ["Ii "'fj./l 


~ Il " fJ+fL r Pik P;'k n 17 (i - PlY") + .-, = L [n p,iJ (nO-Aj)] 
'-,J:! 1t:1 l=.1. ",:1 	 M (,',j)E M (i,j)¢. M 
i~, tl." ,., 11< 
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Here ~ is t he set of ordered pairs ( i,j) of numbers of 

interacting nuoleons of nuclei A and B; a pair (i ,j) belongs 

to Mif and only if nucleon i of nucleus A i nterac t s with 

nucleon j of nucleus B. Representing nucleons of nuclei A 

and B by two X0\7S of labelled pOints (see fig. 1) one can 

represent the elements of the set M by the lines canne c t ing 

nucleons i and j. Eaoh term of (10 ) can be pu t int o one-t o-one 

correspondence with s ome diagrams of s uoh t ype . Fo r exa mple , 

the first three ter~s of (10) correspond to the diagrams of 

fig. 1. These diagrams are called the bipartite graphs in the 

graph theory [7} . ' 

In physical literature different representations of 

graphs are used (see e.g. [6,8-11] ). Recently, the so-called 

"net diagrams" have been most popular. Nucleons of nucle'. A 

and B in them are represented by vertical and horizontal 

lines, respectively, and interactions ben/een the nucleons 

are designated by black pOints at the inters eo t ion of the 

1 2 3 'I 1 2 J I( 1 2 J IIAI. • 

• /.\ • :J • 

•B •1. 2 3 'I ~ 1 2 3 'I ~ f 2 3 'I 5 

a & c 

Fig. 

flmmt$mt$ 

a 9 e 

Pig. 2 
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corresponding lines. For eY~mple, th~ net diagrams of graphs 

of fig. 1 ere gi ven in fiti. 2. 

4. Description of the algori tbm 

Considering the part of integrand (9) containing nuclear 

densities as a probabilist~c measure, one can easily construct 

the 	Uonte-Carlo estimation of multiple i n tegral (9) in the 

form 
___ --.. AI3 

G(t) {ZAJ.[t a ]) =i - {1 n (1 - P.). (11 )
<.=1 J=t 

The mean value of G( 1: l~) J (ta} ) evaluates the profile 

function (9)- r(i) 
" ((1) ~ +- f~ (; (I. [:;~L (to}). (12) 

Here IV is the number of ensembles of nucleon coordinates 

of nuclei A and B sampled fro.m the distribution defined by 

the 	probabilistic measure *) 

dl'fP" , fp] (D. f,(r.) d'z.)(p, rAl d'i,)0 	 (1)) 

Praotically AI of the order of one hundred is sufficient to 

obtain the value of' an inelastic cross-section with the 

accuracy about some per cent. 

Note also that in the case of inelas tic scattering ex

pression (10) admits of a simple probabilistic interpretation. 

*) 	 It is possible in this approach to take into account 
multinuoleoD correlations using noniactorized expr~s si o~ 3 

for nuclear densities. 
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The left-h p~d s ide of (1 0) is the p~obability t ha +. a t le as t 

OL.e interaction of nucleons takes place. Each term of the 

right-hand side i s the probability of collisions with the 

given number of nuc! eon interactions: it bas a simple struc

ture of probability "f simultaneous realization of indepen

dent elementary events, - whose probabilities are P'i or 

1. - P"i depending on whetbEr interaction between tbe nucleons 

i and j takes place Dr not. This structure of Glauber ex

pressions allows one to generate tbe diagrams of nucleus

nucleus sca ttering in a simple way. Thus, the algorithm of 

diagram genera tion consists of the follov,ing steps: 

1. 	 Estimation of multiple integral (9) using nuclear den

sities as a probabilistic measure and tabulation of tbe 

function f(R); 

2. 	 Sampling of t according to the di:Jtribution of f( f); 

). 	 Sampling of transverse coordina tes of nucleons according 

to the nuclear denSities; 

4. 	 Determination of interacting pairs of nucleons, which 
..,13 

requires generation of A· B random numbers [ l:.; J. . ._ Jr, 	J1,.4 

uniformly distributed in tbe interval [0,1.] An 

inelastic interaction of a pair of nucleons i and j 

takes place if } .. 5: p . . t,;' t,; 

One has to perforGl step 1 only once for a given projectile

target combination steps 2-4 sbould be repeated until· tbe 

required number of diagraGls is reacbed. 

5. 	 Descr~_pt:'. on of the cod" DlAGEI~ 

1. 	The code DIAGE!, includes subroutines PREVIO, DIAGEN, 

eOlmCL, RAmIOR. 

1.1. 	Tbe subroutine FREVIO (rU,nCA,RA,NB,I1CB, RB,HSITEB, 

NSTAT, SIG, RO, A) 

8 

cal cul a tes t he pr ofile-function r(R) (see (9» 

in t b e impa ot parameter interval (O,4·(RA+RB». 

Input values : nA, NCA, RA are tbe mass number, charge 

and r adius ( in Fm) of nucleus A; NB, NCB, RB are the mass 

number , charge and radius of nucleus B. NSITEB is the num

ber of nodes over b for tabulation of the function r(t) 
NSTAT is the nUGlber of coordinate configurations over wbich 

tbe averaging G(f, {'lAJ. [i,))( see (12» is perf ormed, SIG is 

the total cross section (in mb) of mT-interactions at tbe 

given energy of NN-collisions. RO is the ratio of real t o 

imaginar y parts of the 1m elastic scattering amplitude at 

the zero momentum transfer. A is the slope of the differential 

lUl-elastic scattering cross section at tbe zero momentum 

transfer (in (GeV/c)-2). 

Output values are stored in common-blocks AMPL, DIAPAR 

and PROF (see below). 

In tbe subroutine we bave assumed that at sufficiently 

higb energies the NN-elastic scattering amplitude can be pa

rametrized as 
j.f - fj2a. 

C'IoIN;((t) = (i - i ~t'/oJ/I"'4)Ov , e . (14 )
I( 51. Cl 

At energies about 1-2 GeV one can use an effective value of 

a = C' tot/4VLNN • 

1.2. 	SU':>~'cuane i):::I,GZf! CUA, RA, NB , RB, llEDGS , Ni':Di.IAX , 

ISEQ1, ISEQ2, JS, JT) 

Input values: NA is tbe mass number of nucleus A, RA 

i is its ra6ius (in Fm); NB is the ma3S number of nucleus B, 

I RB is its radius (in Fm). NEDMA! is tbe maximum number of 

9 

http:Descr~_pt:'.on


edges *) (inelastic 1m-interactions) in a graph (diagram). 

Besides, see in COL;hlON /DI~JUt/ parameters IBIM, BLIIN, B11AX. 

Output values: UEDGS is the number of edges in the 

generated diagram. ISEQ1, ISEQ2 are hvo vectors representing 

the set M. ISEQ1 (ISEQ2) includes the numbers of interacting 

nucleons of nucleus A(B). Dimensions of ISEQ1 and ISEQ2 must 

be defined in the calling program as greater than or equal 

to NED~. JS, JT are the degrees of the points of a graph. 

JS(I) (JT(I» is equal to the number of inelastic NN-colli 

sions in which the Ith-nucleon from nucleus A (B) participated. 

For example, for diagrams of fig. 1 ISEQ1, ISEQ2, JS, JT are 

For 	fig. 1a 

ISEQ1 2 JS O. 1. O. 0 

ISEQ2 JT = 1, 0, O. 0 

For fig. 1b 

ISEQ1 2.2 JS 0, 2, 0, ° 
ISEQ2 1, J JT 1.0, 1, ° 

For fig. 1c 


ISEQ1 2,) JS 0, 1, ',0 


ISEQ2 ),) JT 0, 0, 2, 0 


Note that before the first call of DIAGAN the sub

routine PREVIO mllst be called. 

1.). The subroutine CONUeL (S,NA,RA) 6enerates coordin~tes 

at nuclear nucleons. It is used in PP~O and DIAGEN 

Input values: NA and RA are the mass number and radius 

ot the nucleus. 

.) 	 In principle, NEDMAX must be equal to A·B, but in 
practical calculation its value of several hundreds is 

enough. 
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Output values : S(),NA) is the set of the coordinates 

ot the nuc l eons. 8(1 ,1), S(2,I), S( ),I) are the X- , Y- , z
components of t he r adius - vector of the Ith-nucleon, res

pe ctively (the x, y components are in the impact para me t er 

plane). 

notes : 

(i) 	 It A=1, S(1, 1) , S(2,1), SU,1) are equal to zero. 

(ii) 	It 1TA=2 , \ve use the parametrization of the squared 

wave func ti on of the deuteron fro m [12]. The Z-component 

of t he nucleon coordinates is not defined. 

(iii) It NA=4 (helium nucleus), Poll (£) = ezp(- Z.1(I.~)/(5Z !<.; r~ 
Usually . RA = 1.37 Fm is used. 

(i v ) 	 If NA ~ 12 the Woods-Saxon distribution of nuclear 

density 

const/[ 1 + e:rp«ii/ - RA)/C)]p" ('i) 
c 	 0. 545 Fmis used. 

If one wishes to have another f or ms of nuclear density, 

he mus t change the corresponding operators in the subroutine 

CONUCL. 

2. Explanati~n of CO~ON-blocks 

2.1. 	COhlLlON /JJ:iEI, I CA, CI, GA conta:'ns the parameters of 


the Nli-scat tering a;nplitude. 


ell 	= C:-:·(1..- i~!J.lJiI(O)/I"'4/J(O»)/'f'JZa. 
CI is 	the imaginary unit. GA =1/2a. The COMllON-block is 

fil led in by subroutine PREVIO. 

2.2. 	COL.lMON / PROF / NSTB, ESTEP, BSITE (100) contains the 

characteri s tics of the pr l .f 1le f unction rft). In 


ESITE (I ) the value of ~ J# rtt)dt i s stored. 

CAn 0 

= i 	 x ESTEP•bi 


NSTB i s t he number of steps over the impact parameter. 
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2.). 	COIJrJon / DI.A.PAR /IEILl, BLUn, B!JAX, BI1IT', SIGL.lA, 

SIGLlAB, IlSPECT, I1SPECP 

Here the following parameters are stored: 

IBI1J, RiDr, B!.!AX are DIAGE:t1 options. In the case IEIl':=1 

impact parameter will be samled from the interval (RhlIN, 

~), othe~1ise the impact parameter is determined according 

to profile function. 

BIMP the value of the impact parameter,SIGllA the value 

of the inelastic cross sections. 

SIG1JAB the value of inelastic cross section at 

(~ll. B!.lAX) if IBll.!=1. othe~7ise SIG1lAB=SIG1IA 

NSPECT, NSPECP are not used in this version of the code. 

2.4. COIJLlON I COOR I S(J,2)8), TAU (J,2)8) contains the 

coordinates of the nucleons of nuclei A and B {S and TAU, 

respectively). 

). Additional progra~~ 

).1. The subroutine lIUCL.:::B. (HA, l:Cf., ICS) clloVis chnrees 

to be ascribed to the nuclear nu::leons. 

Input values: HA and NCA ore the mass number and 

charge of a nucleus. 

Output vdues: Vector ICS (!IA). ICS(I) is equal to 

the charge of the Ith-nucleon (0 or 1 for the neutron or 


proton, 1 ~ I ~ llA). 


All distributions of the charge over nuclear nucleons are 


assumed to have an equal probability. 


).2. 	The subroutine RAlnrOR (X,Y) returns two normally 

distributed numbers X and Y. It is used in COlruCL. 

).). 	The fJJI:.ction RImM (DlILliY) is a randoo number generator. 
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4. An example of using the code for generation of 160+238U 
inelastic interaction diagrams at ~5NN'= 20 GeV. 

COMMON/DIAF'AR / IBIM. BMIN, BMAX, BIMP. SIGMA,5IGMAB, NSF ECT , N5PECP 

DIMENSION ISEOI1160), 15E02(160) 

DIMENSION JS(4il), JT(238) 

DIMENSION W(1 6 .238) 

NEVENT=2 


C-------------------------------------------------
C DIAGEN OPTIONS 
C--------------------------------------------------- 

IBIM=1 

BMIN=8.0 

BMAX=9.0 


NSITEB= 50 

NSTAT=50 


NEDMAX=160 

C-------------------------------------------------------
C PROJECTILEITARGET CHARACTERISTICS 
C-------------------------------------------------------

NA=16 
'NCA=8 

RA=I. IZ*FLOAT INA) H~. 333333 
N8=238 
NCB=92 

RB=I. 07JFLOAT (NS )"0. 333333 
C- -------- - - -- -------- ------------ ------- -- - -- 
C NUCLECN-NUC~EON ELASTIC A,al1~~€ FARA,'C:7E;;S 
C--- ------------------------- - - - ---------- - - " - ------- 

S:G=40. 

RO=0. 


A=12 . 84 

C 
C---------------------------------------------------------- 
C 

CALL PREV I O INA, NCA,RA, NB, NCB, RB,NSITEB,NSTAT ,SIG, RO,A) 
DO 60 ' N= 1,NE'JENT 
CALL DIAGEN (NA,RA,NB,RB,NEDGS,NEDMAX, ISEQI, ISEQ2,JS, JT) 

C 
C--------------------------------------------------------------
C 

NWA=0 
NWB=0 
DO 10 I=I,NA 
IF(JS(J).EQ.01 GO TO 10 
NWA=NIIA+I 

10 	 CONTINUE 

DO 20 I=I,NB 

IF (JT (J). EO. 0) GO TO 20 

NIIB=NIIS+I 


20 	 CONTINUE 

NSF'ECA=NA-NIIA 

NSF'ECB=NB-NIIB 

PRINT IIl02,BIMP , NEDGS ,NSPECA. NSF'EC9 


1~~2 FORMAT (/ ' CHAf'ACTERI STI CS Or EVENT I :X,:4 11H- li 

. ' IMPACT PAF!AMETER B = ' ,F6.21 

+ ' INTERACTION MULTIPLICITY NEDGS = ' ,141 

+ ' NUMBER OF SF'ECTA10F:S IN NUCLEUS A = ' ,13/ 

+' NUMBER OF SPECTATORS I N NUCLEUS B = ' ,13) 
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http:IF(JS(J).EQ.01


DO ~0 J=I , NA 

DO ~il K=I,1II8 


3111 	 IQ(J, K) =0 

DO 40 J=I,NEDGS 
NAI=ISEQI (J ) 
NBI=15E02 (J ) 

41l W (NA1,NBll=1 

c 
PRINT 11111113 , (JS(J) ,J=l,NA) 

1003 FORMAT (1lIlX,' ADJAICENCY MATRI X OF THE DIAGRAM ' II IX • 32 (IH-) II 
*IX,5H \ JS,16I~ 1 

*1X,5H J T\- , 16(3H--- » 
DO 50 J=I, Ne 
IF(JTlJ). NE.III )F'R INT II104,JT(J ), (lQ (K,J) ,~=l,NA> 


5111 CONTI NUE 

1004 FORMAT (2X , 12 , I X, ' 1 ' ,1613 

bll CONTINUE 


EIID 

Test run output: 

GLAUBER 'S AF, f,or~c~ [ 5 USc e' TO CA~CUL;l.TE THE CROSS-5ECi [OriS 
OF VA.:;IUI J5 l~.E.!..ASTIC F;C.C C:S.=ES !N Tr-- r.: CCLL!S ICrl OF 
==== == = = = ": ===.':"= == =---=-======= === == == ==-==-: =======-=-=-= = 

PROJ ECT ILE TARGET 
========== 

A 16 238 ( M~SS ftJ~i;:," ~ ; 

Z 8 92 (C HARGES) 


R 2.822 6. 631 (RADll (FM») 


AMF'LI TUDE PAS Al" ETR! lAT I ON 

SI G -8<81 (:'A) SiG 4(J, 00 (M8) 
F 18 ) ~ ------  * (I-I'RO) * E RO 0,0 

NN 4*PI*A A 12,84 (GE'I/C )" (- 2) 

THE NUM8ER OF PO! NT OVER B 21 (NS ITEB) 

STATISTICS PER F'OlNT 50 INSTAll 
MAX VALUE OF 8 16.21 FM 

CROSS-SE CT IOI~ 15 3751.12 +1- 94, 26 ,~B 

CROSS SECTION AT B IN IIlTERVAL ( 8. 0Z0a , 9.0J(0) IS 535.218 ,~B 

CHARACTERISTICS OF c'iEtiT 

IMPACT PARAMETER B = 8.95 
INTERACTION rlULTIF'lICIT Y NEDGS = 15 
NUMBER OF SPECTATOF,3 HI r,UCLEUS A = II 

NUMBER OF SPECTATO"S IN NUCLEUS B = 226 

14 

ADJAI CE~!CY MATRIX OF ThE DI AG"~rI 

\ JS 	 6 3 " 111 111 I 111 111 0 0 0 il 3 2 0 i!I 
J T \ --------------- - ----------- ------------------ --- 

I I I 0 Il 0 0 111 o 0 111 0 0 0 111 111 111 111 

I I 111 0 Il 111 0 111 0 111 111 III 0 111 (! I III 111 

2 I 0 I 111 111 111 111 0 0 0 0 0 \1 1 0 111 0 
I I 0 111 111 0 111 1 111 111 111 0 0 111 0 0 0 0 
2 I 111 I Ii} 0 \l 0 111 111 0 0 0 11 111 1 \1 0 

I 111 0 III III 0 111 0 111 0 111 111 111 1 111 0 111 

I I 111 III 0 0 0 1\ 0 ~ 111 0 0 0" 0 
I 0 III 0 111 0 0 0 111 111 111 111 111 111 111 

I 1 " il 111 111 111 0 0 111 111 111 a III 111 111 111 

2 [ 111 I 0 III 111 ~ 0 ~ III 111 111 111 1 il 111 111 

I 111 C III III C D 111 III 0 111 0 111 111 111 III 

I 0 \1 111 III \l III III 111 0 0 il 111 111 0 0 

CHARACTER I STI CS OF EVENT 

IMPACT PAhAMETER B = e,46 

INTERACTION MULT[F'llCiTY NEDGS = 13 
NUMBER OF SF'EC TATGRS IN NUCLEUS A = 9 
NUMBER OF S?ECTATOhS iN NUCLEUS B = 2:2 

ADJA[CENCY MATRIX OF THE DIAGRAM 

us (l 111 I 1 111 3 13 1 0 111 13 I 0 0 3 3 
JT\------------------------------------- ----- 

5 I 0 ~ 0 I 0 I 0 1 0 13 0 111 0 111 I 
3 I \) 0 0 0 0 I 0 0 0 ~ \"} <l III 111 I 1 
2 I 0 \1 il 0 0 I 0 III 0 \) 13 0 0 111 111 I 
I I 0 e 0 e 0 0 e 0 0 0 III I 111 0 0, 0 
1 I 0 Q 0 ~ 0 111 0 Iil III 0 0 0 111 il I 0 
1 I \) 0 0 "1 0 0 111 0 0 0 0 111 0 --0 0 

Concluding r emllrk 

It it is necessary to calculate otber Glauber values 

(see section 2). one should change the definition of PIJ in 

the subtourine PREVIO and de termine the corresponding ex

pressions in it. 
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illMaKoB C.ID., Y~HCKHH B.B. E2-88-732 
3a,Il;OpO)KHbrH A. M . 
DIAGEN - reHepaTOp ,Il;HarpaMM HeyrrpyrHx 
H,Il;pO-HAepHb~ B3aHMoAeHcTBHH 

naHO orrHcaHHe rrpOrpaMMhI, KOTopaH reHepHpyeT ,Il;HarpaM
Mbl Heynpyrmc HAPO-MepH~ B3aHMO,lJ.eHCTBHH. BepoHTHocTH 
rrOHBneHHH pa3nHqHb~ ,Il;HarpaMM orrpe,Il;enHroTCH B paMKax rnay
6epoBcKoro rrpH6milKeHHH. IlporpaMMa rr03BonHeT orrpe,Il;-enaTh 
CeqeHHH Tex RnH HHblX rrpQlJ,eCcOB, qJ1CJIO crreKTpanhHb~ HYK
JIOHOB H T.A. 

Pa60Ta BbIDonaeHa B J1a6opaTopHH BblqnCnHTenhHOH TeXHH
KH H aBTOMaTH3aUHH ORHH. 

npenpHHT 06"&e.llHHeHHOro HHCTHTyra lUIepHblX HCCJle.llOB8HHK. Jly6Ha 1988 
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Zadorozhny A.M. 
DIAGEN - Generator of Inelastic Nucleus-Nucleus 
Interaction Diagrams 

Description of the program code generating inelastic 
nucleus-nucleus interaction diagrams is given. Probabi
lities of various diagram appearance are determined 
within the framework of Glauber approximation. The code 
allows one to determine cross sections of any proces
ses, the number of spectator nucleons, etc. 

The investigation has been performed at the Labora
tory of Computing Techniques and Automation, JINR. 
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