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Ob•EAvHEHH~~ ~HCT~TYT ~AEPH~X ~CC~EAOBAH~~ 

t1A60PATt!Jp!ls< Bb14VC/LqE~hHO~ TEXH~Kii1 ill 

ABTOMAIV3AUV.Iil 

DIAGEN• reHEPATOP rPA~OB H!YMPYr~X 

~APO·~AEPH~X B3A~MOAE-CTB~~ 

3 A A 0 jJ 0 "' H bi iii .A • ~' • I '/ >II ill 1- c I( Ill iii A • B • I w M A K 0 B c . j.() • 

r. ,UE)Hil, 

19~6 r. 



nP~ACTAB~EHA nPOrPAM~A rEHEPAU~V METO.a,O~ MOHTE-KAPnO rPp¢08 

H E Y n P Y r V X ~ ll P 0 -11 A E P 1-4 bi X 8 ? A~ M 0 .0 E ~ C T B VI Iii , B 0 3 H V1 K A 10 !U VI X 8 31ii K 0 H A f1 b H 0 M 

crnAY~EPORCKO~> nPV&flVWEHVV. RXOAH~MV nAPAMETPAMV nPorPAM~~ ~Bfl~

~TCR XAPAKlEP~CTvKV YnPYrOrO HYKnOH - HYK!lOHHOrO PACCE~HV~ V MAC

e 0 8 bt F Y V C n 11. , 3 A P 5i A bt , P A i\ V Y Cbl C T A f1 K V 8 A Kl lu 111 X Ul RAE P . H A B bl X 0 A E n P 0 r -

P A lv' lv' b' n 0 flY 4 A f: T C R C 0 8 0 KY n fJ 0 C T b r P A~ 0 8 , BE P 0 s:l T H 0 C l b n 0 R B /1 E H ~ Sl r P A-

ct 0 R 0 n P E fJ. [- n R E T C R r n A Y f E P (I B C K V1 M V1 8 bl P A )II E H V R M 111 , 



1 . DJAGE~ -rEHEPATOP rPA¢08,,. 3 

1. O~~A~ XAPAKTEP~CT~KA MPOrPAMM~ 

n P 0 r P A ~~ 1"1 A r E H E P ~ P Y E T r P p, ¢ bl H E Y r P Y r V1 X Sl /1 P 0 - ~ A E P H b' X B 3 A VI M 0 -

A E (;I C T 8 ~ ~ n P } R bl C 0 IC It' X ~ H E p r V1 S1 X M E T 0 A 0 ~" M 0 H T E - K A p f1 0 • 

5i 3 ~~ I( n P 0 r P A "'1 ~~ ~ P 0 B A H VI 5i 
CTPYKTYPA 
l!AEHTV¢V'KATI)P 
A 0 ,l 0 !1 H 111 T E f'! b H bl E B X 0 A bl 
BHEUHV'E YCTPO~CTBA 
o5pAWEHVE K BHEWH~~'M nporPAMMA~ v c 'l 0 f1 r. 3 y E M b' F () 5 IJJ. v E E' !1 0 K ll 

O&~A~EH!AEs 

- FORTRAN - 4; 
- r'JOD.nPOrPAMMA; 
- OIAGEN; 
- OTCYTCTBYKlT; 
- HE lt'CnOnbJYKlTC~; 
- RND~~ RANNQR, Co~JUCL; 
- AMPL I PROF, 

CALL f')lAG~N<NAI RA1 NB1 RB181 NEDCiS1 NEDMAX, !SEQ1 1 !SEQI, JS1 JT> 

C M hi C !1 nAP AM E T P 0 B 0 r 1.11 C P ~ H ~ )!( E , 

2, .YHKU1110Hi11PCBAH111E MPOrPAMM~ 

rEPEA nEPB~M ObPA~EHvEM K nO~nPOrPAMME OIAGEN A0f1)1(HA 5~Tb 8~ 3 -

BAHA nOAnPOrPAMMA PREVIO 

cALL PRe vI o < N A , N c A , ~A 1 N e, N c s 1 R s , N s z T e s I N s rAT 1 s I o , R o, A , t R 10 

B N A - A 0 !1 W H 0 o bl T b 3 A A A H 0 ~ A C C 0 B 0 F. "' lA C 11 0 0 A H 0 r 0 1!1 3 51 A E P ( 51 A -

PA-A); 6 N§A - 3APAA ~APA ~; E RA -PAA~YC ~APA A 8 ~~E~KV1 Nl, 

N C 8 , R B fJ. 0 f1 If< H II! o b: T b 3 A. A A H bl M 1\ C C C 8 0 E "' lA C !1 0 1 3 A P ~ A 111 P A A 1!1 Y C A P Y r 0 r 0 

~APA <~API\-A) 8 NSITEe - ~i.AC/10 nOA~HTEPBAI10S i.AHTFP8Af1A V13MEHEHI.A~ 

rP~uEnbHOrO nAPAMETPA. B NSTAT - UfnOE n0!101!<~TEnbHOF 4V1Cf10~ OT

f'!04HOE OT 0 <B nporPAMME 1!1cnOfb3YETC~ METOA CTATV1CTlA4ECKOro B~-

4 1/! C fl E H 1!1 Sl "1 1-l 0 r 0 M E P H bl X t! H T F r P A f1 0 E , N S T A T - 0 n P E A E tl 5I E T Y 1!1 C /1 0 T 0 4 E K 

<CTATV1CTVKY), 111Cn0rlb3YEI.1b·X nP!t1 0UEHKF VIHTEfPAnA nPI/! KA*AOM 3HAYE

HI/!111 nPV~UEflbMOrO nAPAMETPA>, 

8 ~ 4 E i:H lA $! G , R 0, A • A 011 \l< H bl F.; bl T h 3 A A A H bl : n 0 !1 H 0 E C E 1.1 E H 111 E H Y K-

f1 0 H H Y K 11 0 H H 0 r 0 8 3 J1 111 M 0 A E ~ C T f: V' 11 ( B ¢ M * * 2 ) 1 0 T H 0 W E H 111 E P E A !1 b H 0 R 

4 A CT V A M r !1 A T y A bl Y ll P Y r 0 r 0 N N - p A ( C E 11 H VI s:l K M H t.1 M 0 " n p 1!1 H Y 11 E B 0 D1 n E p E -

AA4F 1/! np.PAMFTP HAKfiOHA nPO¢lAI1~. - ¢YHKU1!11/! YnPYrOrO NN~PACCES1HV1~ 1 

CBP3AHH~~ C nAPAMtTPOM HAK!lOHA t.lA¢¢EPEHult1A11bHOrO CE4FHI!1Sl ynPyroro 

~'N-P~CCE51Hii151- B<I'.N>, BhiPAWEHHO~l 8 <raB/0**<-2>, C11 F..AY!Otuli1M OE-PA-

30M: A=25,7!2,/B(NN), 

B 3 A B 0 C VI "1 0 C T 111 0 T 3 H A 4 F H ~ s:l n A P A M E T P A I R W H A n E 4 A T b E- Y A Y T B bl A A H bl 

II 1'1 V' HE B bl .n A H bl n P 0¢ Wfl b - ¢ Y H K U ~ ~ s:l n. P 0- ~A E PH 0 r 0 PAC C E Sl H V' Sl , Y M H 0 II< E H-

H A S:: H A n P tJ ll E fl 1-- H bl ~ n A P A r-' E T D , VI ¢ )' H K U 1!1 Sl A E P 0 ~ T H 0 C T II A !151 " P 0 3 bl r P bl W A " 

n P 01.J. F. !1 b H 0 r 0 n A PAM E T P A • n P II I R W = (1 t CT b B bl A A"' A H A fl E ~ AT b • n P II I R W ~ O 

R bltJ A 4 V' H A n E 4 A T b H E S Y /J E T , 



1 • 

8 PE3YI1hTATE PA!OTbl MOAnPOrPAMM~ MP~C8A~BA~TC~ 3H~~EH~A MEPI• 

ME H H bl M ! f1 0 IC A AMP L , B bl Y ~ C 1'1 Sl ~ T C R loA 3 A H 0 C" T C A B & 1'1 0 K J I 0' 8 E 11 ~'I ~ H A 

M04~HTEPBAI'I08 ~HTEPBAfiA ~3MEHEH~~ nP~~fl'lbHOrO MAPAMETPA ~ •YHK~~

eePOSITHOCT~ An• "POS~rP~WAq MP~JEI'IbHoro MAPAMETPA, 

MOCfiE B~3QSA PREVIO ~O~ET B~Tb MP0~3601'1bHOE 4~Cfl0 05PA~EH~~ K 

nOAMPOrPAMME oiAGEN, 

CAlL 0 I A G! N < N A, FU, N B, R I, I, N! D G S, N! 0 M A)(, IS E Q 1 , IS E 12, J S , J T) 

MAPAMETPbl N~, RA1 NB, RB ·~ME~T 1fl-E)I(HV1~ CMbiCil. 

I • MP~UEil~H~~ MAPAMETP, 

NEOGS - 4~ci'IO PE&!P 8 rPA•E. 

N!DMAX - MAKC~MAf1bHOe, AOMYCT~MOE ~HCfiO PE!EP 8 rPA•E COHO OM• 

P!AEI'IRET PA3M~PHOCib MACC~BOB !SE01 ~ ISEQ!), 8 nP~HU~ne, NEOMAX 

A 0 11 )(I H 0 f> bl T b It A B H 0 n P 0 ~ 3 B E A E H ~ 10 N A H A N B • 0 A H A K 0 1 Y 4 ~ T bl 8 A ~ T 0 , "' T 0 

C&14EH~Sl ~~o-r:oi<PATHbiX cOyAH1 EH~~ F>biCTP-0 >'&IIIBA~T C POCTOM KPATHOC· 

T~~ HA MPAKT~KE AOCTATOyH01 ECfl~ NEOMAX MOP~AKA COTH~. 

tS&11r 4sEI2 • MATP~u~ HOMEP08 C8.3AHM~X BEPW~H. (HAMP~MEP, 

ISEQ1(3) ~ tS!OZ<!> COAGP*AT HOMEP BEPW~H~ T~nA A~ HOMif 8EPWMH~ 

T~nA I ~HUM~iHTH~X Pe~PY C HOMiPOM ~ 5, ~~M 4PYr~MM ~fi0BAM~ • HOw 

MEPA'83A~M0A!~CyBY~~~X HyKnOHOB ~A!P A~ I), 

JS ~ JT • ~ACCMB~ nOKAI'IbH~X CTEMiHE~ BfPW~H T~nA A M 81 COOT

BETCTBEHHO. 

MACC~B~ ISe01, ISEQ21 JS, JT A0fi*H~ &~Tb On~CAH~ B B~3WBA~~E~ 

nPOfPAMME. tU,.,PMMEP, CnEAYIOillMM O!P-!OMr 

DtMINSION tSIQ1<160>, JIE02<160>, J1<40), JTC2JI) 

8 nPM8EAEHHOM nP~MEPE "CHAP~AO~" MO*ET ~WTb ~APO C 1 < Nl < 40i A 

"M~WEHb 10 " • ~4PO C 1 < Ns < !,e, ~ AOMyCKAETC~ HE &O~EE 160 PE&EP 

8 fPA•E. AA~bHE~WEE MCnOnbSOEAH~E rPA.A MOAnPOrPAMMO- DIAGBN HI 

P!r~AMEHT~P11TCR. 

J, A~AnAlO~ S~A"'EH~- MAPAMITPOB 
NA- MO~ET'OP~H~MATb 3HAYEHV~ 1 1 2, 4 MOT 12 AO PA3MEPHOCT~ 

MACCM8A JS, Nl • MOWET np~HMMAlb 3HAYEH~~ 1, 2t ~ ~ OT 12 AO PAl• 

ME P t-1 0 C ·!'111 MAC C !A B ,A J "T , N C A, ( N~ I ) A 0 11 'II< H 0' e, bl -T b M ~ H b 1.11 E N A · ( N S ~ • ! H A IfF!-

H ~ ~ R A 1 ~ B A 0 1'1)1( H bl 1:> bl T b <I>~ 3 !A ~~ E C K V1 0 C M bl C 1'1 E H H bl M 1!1 • HAn PM ME P l n P 1!1 

NA=1• RA > 0.8 <I>M; nP~;~ NA:2 - RA > 1.5 <1>M; nP~ NA:4, RA:1,37 •M; 

NA ) 1 1 , RA 8bi"'MC/1~Tb no 



1 • OIAGEN •r!HEPATOP rPA•OB •• , 

IU • 1. 1 2 * < ~~-()AT Cl\1 A ) ) * * ( 1 , I 3 • ) C. M * *I ) • n P V1 N A 11o11 2 V1 C no f1 b 3•Y E T e A n A P A • 

METPV13AUV1~ ~A~OT~ /1/, nP~ NA•4 ~cnof1~3Y!TC~ rAYCCOB~ nAPAN!TP~-

3AJV1~ ~YHKU~~ nnOTHOeT~. np~ NA > 11 Afl~ 0AHO~ACTV1~H~X ntlOTHOCTE~ 

~Cn0flh3YETC. nAPAMETPV13AUV1R CAKCOH - 9YACA, 

. p(i)-::: 'Conti/( i.:+ ~p((l'li-R:)/t))' 

-o,Mo~ACTV1~HA~ rinOTHOCTb ~.o.PA, A C :0.~45 ~M. rAf: , f 
BCf B~wECKA3AHHO! CnPABEAnV1BO V1 An~ Re nPV1 COOT8ETCT8y~~~X 

3 H"A .Y e IHHI X N g , : , ;. ~ 'I 

3HA~EH~~ 1tG• RO, A TAK~~ A0t1HH~ ~~Tb ·~3V1~ECKM 0CM~Ct1EHH~MV1. 

4, CYTb PEWAE•o• •~J~~IClOa IAAA~~ 
. l / ~ 

KAK VllgecTHO, AM\1/'1V1TYAA S!APO··~AEP.HOr'o PACCEJ!Ht-1S! B nPeACTABilE· 

HV1V1 nPV1UEI'1~HOrO nAPAMETPA AAETC. CfleAY~~HM I~PA*EHV1EM! 

r,.{/IJ = <lf'f; ~1i- n n (:!- Yri-;;+~))[~i; lf:/> 
d;:,i_ k:i ' 

( :1.) 

B I< 0 T 0 P 0 M ~ .. n P ~ U E 11 b H bl ~ M A P A IH T P 1 A V1 I ... 1•1A C C 0 B bl ! 14 ;1 C 1'1 A C T A f1 .,. 
· · I I 

K V1 B A K:' UJ. VI X C ~ ~ A F. P ; o/~' t 'r!J' V1 'fl J V0 -B 0 1'11'10 Bbl 1!: ~ Y H K U ~ ~ SU E P A ~ B 

B HA~AtlbHOM ~ ·!<OHEyHOM COCT.OstH~sr<, COOTiETC'tBf.HHO; 't(l) ... AMn/1~-
TYAA YnPYrOrQ NN-PACCE~H~'·B nPE~CTABf1EWV1~ A~~UE/lbHOrO nAPAMETPA; 

[ 9 A 3 V1 [ ~ 13 3 - M H 0 II< E C T 8 A n P ~ U. E . 1 b H bl X K 0 0 P A~ H A T H Y K f1 0 H 0 B f:! A e P A V1 

B· COOTSETCTBEHHO. 

V1CnOflb3Y. g~PA*EH~E (1), MO*~O HA~TV1 noflHOE• YnPYroe V1 K8A3~• 

YMPYrOE CE~EHV1M ~APO·~AEPHOrO PlCCERHV1~ ~ ~~~V1CI1V1Tb CE"!H~! nPO• 

U!CCOB, C0~POB0*AAEM~X MHO~ECT6~HH~M PO*AEHV1EM HOB~X YACTV1U, HE 

B~~~C~BA~ BC!X• AOBO~bHO rPOM03AK~X, B~PA*EHV1~ ~ HE M!PE~~ctlAR 

H E 0 f> X 0 ll V1 M bl E n P ~ & f1 il1ll( E H Ill ~ , 3 A M E T 1/tl"' , l.f T 0 A 11 ~ 0 n P: E A E f1 E H ~ fil H If Y n P '1 r 0 r 0 

CE~EHV1R RAPOwRAEPHOrO B3AV1MOAE~CTBV1~ ~OCTATO~HO XOPOW~M ~B~AeTCR 

CnEAY~UJ.EE C00TH0WEHV1i 

c-"ro&~ = Jrr lJ d~ = ( 2) 
111.3 

- r d'-S G- !n] I i- ¥(1-1i+~)/ 2J[li p,i5;,i!,)d1J[ n fof~,i!)d~,a J j L".j t.: i.J ::t t.=~ J =1. 



1 • 

3AECb 
prod c RIJ •CE"'EHV'lE A p.,._ 1-1 f/J -.. 0 A H 0 "' A c T l~ y lot "'' e n 11 0 T H 0 c T V'l ~ A E p A I, 13 • 1'1> y IH u.., " r (G) 8 bl w e H A 3 bt 8 A .. 

/1ACb nPOCTO npO~V'll1b·~YHKU~E~. -p A c mH bl B A !II 8 bl p A* E H LH ,t.IJl s:l r { I ) 

rr lJ -= t t f ;r< 1--;i + ~> P14 c~> r/3 (~) d 3
z, d'ti 

i.=-i ;=i 
.,.. p f - -- - ·?t -- -- -- - - ' d't J't _..!:.. 2:2: J(~-~i.+'rj) 9{ff-~,+~") p,..c~c:) p13(ii) p/J(t~:) dzi i K.-

2. i.•l. ,hk.= I, j *I< 

* ~~ 1-- - -- - ..... - -- 3 3 d3' - f L L j( -~;,+~)g.{l-~··£:")f~C"li)f~(t;)fJ0 (t~e)d?~.·dZJ. i" +, .. 
i.,j::.J.,i..ij k=l. 

9 ( 7J = rr 1J + r~ iJ - r(iJ '!{R) 
MO*HO KA~AOMy YI1EHY PA3nOwEH~~ conoCTABV'lTb ABYA011bH~~ CABYOKPA

W E H H bl ~ > r P A~ 1 2 , 3 I ( 3 A E C b l-1 H l-1 \II E l-1 C n 0 11 b 3 Y E T C ~ T E PM 111 H 0 11 0 r 111 S1 K H ~ r 111 . 
/4/), HAnO~MEP, ECnl-1 Mbt nPEQCTABII1M HYK/10Hbt ~~EP A 111 8 A8YMS1 

C T P 0 Y K A M 111 3 A H y M E P 0 8 A H H bl X T 0 4 E K , A 1'1> Y H K lJ. 111 111 9 ( #) 11 111 H 111 Sll M lA , T 0 

n E P 8 bl M T P E M Y 11 E H AM P A 3 11 0 Ill E H 111 Sl ( 3 , M 0 W H 0 C 0 n 0 C T A B 111 T b r P A ttl bl P 111 C • 1 • 

A 

8 

, 2 3 4 

. ~ ... 
,/ .. ·-
1 2 3 4 

1 2 3 4 . /\. .. 
/. '- . 
1 2 '3 4 

PV1C. 

1 2 3 4 ,. ·; . ~. 
1 2 3 4 

T04K111 HA3btBA~TCSl BEPW1!1HAM~ rPA\'I>A. 11111H111V1 - PEIPAM~, ~IAC/10 PE&EP 

C 8 ~ 3 A H H bl X ( 111 H lJ. i-1 A E H T H bl X > C K A K 1) ~ ... 11 VI f> 0 B E P W V1 H 0 1'1 - 11 0 K A fila H 0 Ill C T E -

MEHbiO BEPW~Hfbl, 

r P A~ bl M 0 r Y T 5 bl T b n P E A C T A B 11 E H bl P A 3 11 ~ "' H bl M V1 C n 0 C 0 o A M l.A ( C M • , H An -

P 111 ~ E P , 1 4 1 ) • B Y A C T H 0 C T V1 , K A WI A bll'l r P A ~ M 0 )I( H 0 n P E A C T A 8 l.A T b C n 0 M 0 Ill. b 10 

A B Y X M A T P 114 U H 0 M E P 0 8 111 H U l.A A E H T H bl X I~ E P W V1 H , E C 1'1 lA P E (') P A r P A 4> A n P 0 H Y M E -

P 0 8 A H bl , H An P l-1 M E P , r P A¢ AM P V1 C • 1 C 0 0 T B E T C T BY~ T M AT P V1LJ. bl : 

A C 2 > ( 2' .? ) ( 1 , 4) 

8 (1) (1, ]) (3, 3> 

V1MEHHO 3TO nPEACTABilEHV1E l.A 111cnOI11>3YETC~ B nPorPAMME !>IAGEN. 

Y A C T b n 0 ll bl H T E r P A 11'b H 0 r 0 B bl P A )I( E IH' R < 2 > 

,4. 0 - .... 
i - [1., [J, ( 1. - 9- ( d- -;;_ + ~ >) 

&.-Jo .~-:J. 

.. 



1 . 

MO*HO ~HTepnpeT~P08ATb KAK BEPOqTHOCTb XOT~ 5~ OAHOrO HeYMPYroro 

HYK~OH ~YK~OHHOrO B3A~MOAE~CTB~~ nP~ 3AAAHHOM PACnPEAE~EH~~ 

HYKnOHOB B ~noCKOCT~ nP~UEnbHOrO nAPAMETPA, 3TO PACnPEAEnEH~E MO· 

AE~~PYETC~ noAnPOrPAMMO~ OIAGE~ C nOMO~b~ METOAA MOHTE-KAPnO. 

nPO¢~nb~¢YHKU~~ BbiY~CnRETC~ nOA1~0rPAMMO~ PREVIO. PACnPEAEnEH~E 

HYKnOHOB B r1nOCK0CT~ nP~UE~bHOrO nAPAMETPA MOAEn~PYF.TC~ noAnPor

PAMMO~ CONUCL, 

n~TEPATYPA 

1. L.S. AZHGIREY ET Al, PREPRINT JINR, E2-12683, DUBNA, 1979 

2, D. R HARRINGTON~ A. PAGNAMENTA, PHVS, R~V.,1968.V.184•P 

3. B, B. Y~~HCK~~, r1PEnP~HT O~~~,P2-81-789,AY5HA,1981; 

PREPRINT JINR,E2•82-426,0UBNA,1982. 



, . OIAGE~ -rEHEPATOP rPA.OB ••• 

nPV1~0)1(EH~E A, 

,ACMPEAEnEH~! 3APRAA "0 MYK~GHAM .APA 

np~ HE06X04~MOCT~ KA*AOMY HYK~OHY ~APA A CB> MO*ET &~Tb np~nV1-

CAH 3AP~A. A~~ iTOrO HY*HO OoPATV1TbC~ K nOAMPOrPAMME NUCLCH, 

CALL NUCLCH<NArNCA,ICI) 

CALL NUCLCH<NI,NCI,!CT) 

nAPAMfTP~ NA ~ NC4 ~ME~l nPE*H~I CM~cn. MACC"B~ JCI~~ lCT AOn)I(H~ 

~~Tb On~CAH~ I 8~3~8A~·E· nPOrP~~ME. HAMP~ME-~ t~fAY~~~M O&Pl30M 

I* I 

. DIMINil~N ICI<2~), lCT<100) . 
3HA"lEHIIIE · t.. ~~EMEHTA MACC~B~ tCS ~~~ tCT PABHO 3~P~AY ' 
HYK~OHA ( 0 ~n~ 1> ~APA A V1~~ 8. BCE PACnPEAE~EH~~ 3~P~AA PABH0-

8 e PO~ THbl. 

nPV1110)1(EH111E 8, 

,p~ M! P P A&O H1 MOAMPOr PAMM 

Hi11*E nP~8&AEHA nporPAMMA, 

~ACTb MATP~U~ CME)I(HOCT!a <IQ) 

B KOTOPO~ 3AMollH~ETC~ CY~ECTBEHHA~ 

conPEAenEH~l CM. B /4/ ~11111 /3/), 

MPOrPAMMA PIA~ii130BA~A HA ~BM CDC 6500. 

e 

PRQG•AM TEST<OUTPUT,TAP16•0UTPUT> 

OIMINI!ON l§IQ1(160), !IIQ2(160> 

OIM!NS!ON JS(40), JT<Z31) 

OIMENS!ON IQ<4,lt) 

NA=4 

NCA•Z 

IU::1. 3'7 

NB•4 

NCB:Z 

RB=1 ,37 

NSTAT=10 

NEDMAX•160 

SIG=4,0 

A= 1 , ________ ,.._ 

* PA3MEPHOCT~ MACC~BOB ICS ~ ICT AOn~H~ COBnAAATb C Pa3MEPHOCT~M~ 

JS ~ JT, COQTBETCTBEHHo. 



1 • 

JRW:1 
CALL PAiviOCNA,NCA,RA,NB,NCB,RB,NSITEB,NSTAT,SlG,RO,A,tRW> 

DO 6 1•1•10 

DO 1 J•1,4 
DO 1 l(;q,4 

1 JQ<J,K>•o 
CALL DIAtEN<NA,-A,N8,A8,1,NEtGI,NIOMAX,11111iiSIQ2,JS,JT> 

PlltiNT lti•IUDGI,(JSEQ1(J) ,Ja1,~!DGI),(JIEQ2(J),Ja1,NEOGI> 

2 FORMAT(/1X,3HBa ,F7,3,8H N!OGS• .t3,JX,2C412,3X,> 

DO 3 Je1,NEDGS 

NA1•t8!01<J> 

Nl1•tiiO!<J> 
3 JQ<NA1,Nt1>z1 

c 
PRINT 4 ,(JS<J),J•1,4) 

4 FORMATl1x,5HJT/JS,4tZ> 
p R I N T ' I ( J T ( J ) I ( 1 Q ( •. , J·t , t( c 1 I 4 ) I J II: 1 , 4 ) 

S FORMAT(4(1X,I2,JX,4tflh 

6 CONTtNUI 

END 

• 



1 . 

I* I 

•= 
JTIJS 

0 

0 

0 

2 

8• 

JTIJI 
1 

1 

0 

0 

GLAUt!A•'S AP.AOACH IS LSID TO IIMULATI G~A,HS 

OF THE NUCLEUS-NUCLEUS COLLISIONS. 

TN& CALCULATION NAS tEEN CARRIIO OUT FOR 

A< 4, I) A~D 8( 4,2) 

' C I 0 S S • 5 f C 'I' I 0 N II ,- I o U ll 2 1 , I I J 'M • *! 

!,413 NIDGia 2 1 3 4 4 

1 0 1 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 0 1 0 

1.11'7 NIOGSi: I 3 3 1 I 

0 0 2' 0 

0 0 1 0 

0 0 1 0 

0 0 0\ 0 

0 0 0 0 

1 0 

---- ........ ... * cn~ABA HAP~COBAH~ A~ArPAMM~ ;31 ~nM PE~EPH~E rPA~~ CrEHEP~PO-

B A H H bl X r P A~ 0 B , 



1 • 1 1 

nP~~O*EH~E C. 

TEKCT~ noAnPOrPAMM 
SUBROUTINE OtAGEN<NA,RA,NB.RB,B,NEDGS,NEDMAX,ISEQ1,JSEt2,JS,JT) 

e 
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
C THE PROGRAM SIMULATES THE GRAPMS OF THE JNELACTIS NUCL!S 
C NUCLEUS COLLISIONS AT HIGH INEAGIES, THE SIMULATION IS 

t BASIO ON QLAUBER 1 S APROACH, 
C NCArNCI • THE ~UMBER a, PROTO~S IN THE NUCLEI 

C RA,RI • ?HI RADII TO I! US!D JNTO FORMULARS FOR TH! NUCLEAR . . 
C DENSITIES. SIG,G,RO ~ THE PAR~METERS OF THE N~N ELASTIC 

e SCATTIIINI AMPLITUDE. 

C AMLITUOICI)•II0*0•<1•f*RO>•!XF•C•O*I**2)/2!PI 

C Sll MUtT II IN 'M**I• G • ZN JM**C•I), 
eccccecccecceeccccccccccccccccccC'ccccccccececcccccccccccecccccccc 
e 

c 

e 

D!~INIJON ISEQ1(NEDMAX>,ISEQ2CN&DMAX) 

DIMINitON~JSCNA),JT<NI) 

D!M!NS!ON ScJrNA>,TAU(3,N8> 

COM,tiX eA.Cl 

COMMON!AM~L/CA,CI,GA 

DlM!NSION BSITEC100> 

COMMON!-RO,tNSIT!It8STE,,8!~TE 

LOIJCAL tiFT 
COMPLEX e 

C THE IMPACT PARAMITR B JS DITERM!TlTEO 

c 
C*** 8SJTIC1)•0• , BSITECNSITEB>~1, 

e 
Y•RNDM(•1> 
10•1 

!2•NSJ,ea 
10 CONTINUE 

,,.(!0+1!>12 

LIJT:<CiflTi<lO)•V>•<S§ITE<I1>•Y>>.LT.O, 



1 • 

!f<LEFT>IO TO 20 

!0•11 

GO TO SO 

20 CONTtNUI 

!2•!1 

!0 CONTtNUI 

If<I2•!0•2>40,50,60 

40 CCNTJNUI 

11•11+1 
JJCI1,QT,NSITEB)I1=I0•1 

GO To 1t 

SC CCNTtNUI 

!1•10•1 

GO TO '0 
60 CONT!NUI 

GO TO 1'0 
1'0 CONT!NUI 

c 

XOI(f0•1 , •• ST&P 

H•<!1•1)tiSTEP 

Xh=<tl•1 )•ltTIP 

YO•It!Tic!O> 
YhiSITicJ1 > 

Y2•BSITI(I2> 
I•XOt<V•y1>•<Y•Y2)/~(YO•Y1)*(YO•Y2>)+ 

+ Xt•CY•vo>•<Y•YZ>I<<Y1-YO>•CY1•VJ>>+ 
+ X2•<Y•vo>•CY•Y1)/CCY2•YO)*CY2•Y1>) 

C THI CHOll 0' A G~A-H 
c 

DO IO It1,NA 

SO JSU>•O 

c 
DO 90 t.1,N8 

tO JTCI)IIIO 

e 
100 NIDIS•O 

CALL CONuCL(S,NA,RA> 

12 



1 . 

c 

CAI,.t, CONuCL<TAU,NB,RB> 

DO 110 t:=1,NA 

X1=8-S(1,P 

X2=•S(2,t> 

DO 110 .J:1,N8 

Q1:X1+TAU(1,J> 

QZ:::X2+TAu<2,J> 

XY•GA*(Q1*Q1+Q2*Q2> 

IF<XY,OT,1t.> GO TO 11~ 

I!•EXP(.,)(y) 

C=CI-CA*I! 

AR•IHALCc> 

AI•AIM~G(C) 

P•AihA,_•AI*AI 

!FCRND~(.1) .LT.P> GO TO 110 

NEDG5=t<JEnGS+1 

JS(I):r:JS(!>+1 

JTCJ)r:JT(J)+1 

IF<NEDGS.GT.160) GO TO 110 

IIEI1 oa,Gip:J 

ISE02<NEnGS>•J 

110 CONTINUE 

c 

c 

c 

IF<NEDGS.EQ,O) GO TO 100 

RETURN 

END 

COMPLEX CA,CI 

COMMONIAMPbtCA,CJ,GA 

DIMI~§!O~ fi§lT~C100) 

COMMON/PROF;NSTB 1 BSTEP 1 8SITE 

DIMENSION SCJ,40>,TAU<3,40> 

DIMENSION BS(100>,HELP<100> 

COMPLEX e 

1 3 
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c 

c 

c 

c 

DIAGEN -rEHEPATOP rPA~OB •.. 1 4 

WRJTE(6•1 )NA, NCA, NB, NCB 

FO~MAT(/t10X,48HGLAUBER'' S APPROACH %S USED TO SIMULATE GRA 

135HOF TH! NUCLEUS~NUCLEUS COLLISIONS, ,;, 

24X,45H THE CALCULATION HAS BEEN CARRIED OUT FOR A< ,t2,1H, ,J 

39H> AND 8( ,J2,1H, •J2, /I) 

BMAX:~~~4,t(RA+RB> 

BSTEP•BMAX/CNSITEB-1> 

NSThNS!r!B 

GA•A 

ACAaGAtS!G/6,28318 

FCA•·GAtsiG•R0/6,28318 

CA=CMPLX(~CA,,CA> 

CI•t1.,0.> 

C THE PROG.AM CALCULATES TH: PROFIL~FUNCTION AND 'ILLS 

C THE ARRAV BSJTE TO APPROXtMATE THE B•DISTRIBUTION. 

c 
NS!TE•NSyTEB-1 

DO 10 I:1,NIITEB 

10 BS<I>ao, 

c 
DO 30 !::a1• NSTAT 

CALL CONuCL<S,NA,RA> 

CALL CONUCLCTAU,NB,RB> 

DO 30 !]a1,NSITE 

B=I3•BSTr!P 

PI= 1 . 

DO 20 !1=1,NA 

X1:B .. S(1,I1) 

xz= .. s<2.r1> 
DO 20 I!=1,N_B 

Q1:X1+TAu<1, 12> 

Q2::Xz•TAu<2, I2> 

XY=GAt(Q1•01•Q2tQ!> 



1 . 

!P(XY,QT,1§.) GO TO ~0 

I!!=!XP( .. Xy> 

C•CI-CA•e 

AR:aREALCC) 

AI•AIM4G<C> 

P=A~•A~t+AI*AI 

P!=Pf*P 

20 CONTINU! 

BS<I!+PaBS<l3+1>•1 ... PI 

30 CONTINUE 

c 
SUMB::O, 

DO 4 0 1:: 1 , N § I T E B 

IICJ>•IIci>•<J•1>•BSTEP!NIITAT 

SUMB::SUMe•BS<I> 

4 0 C 0 N T·t N U E 

c 
BS!TIH1h:O. 

DO 50 I:2,NSITEB 

BS!TECI)mBS<I>tSUMB+BSITEt I•1) 

50 CONTINUE 

c 
DO 55 Xa 1.~1%TII 

BSITE<t>aBSITE<I>tSUMB 

IFCB§ITic!>.EQ,O GO TO 5~· 

NSB=t+1 

55 CONTINUE 

NSITEihNS8 

c 
DO 6n la1,NSITfB 

60 HELP<I>=t•BSTEP 

c 
SUMB::SUMe•BSTEP•6,2!318 

WRITE ( 6, 10) S_U M B 

10 FORMATC/IX,2!HCROSS-SECTICN IS EOU.L tF7,!,6H FM**2 ) 

IF<IRW.Ge.1> RETURN 

CALL CUApH1 <NSITEB• HELP, BS > 

1 5 



1 • DIAGEN -rEHEPATOP rPA<IlOB •.. 

CALL G"ApH1 <NSITEB, HELP, BSITE> 

RETURN 

END 

SUBROUTINE CONUCL<X,N,R> 

DIMENSION X<3,N) 

LOGICAL rSTART 

DATA SOR!11.414Z1361 

ft AT A PI) I , I 0 , 54 S I , R 2M J N I <• • 1 6 1 

IF<N,!Q.1)G0 TO 100 

I'<N.EQ.!)00 TO 200 . 
IF<N,EQ,4lGO TO 300 

f'<N.G&.12>G0 TO 400 

100 CONTINUE 

XC1t1hr0. 

)((2,1):0. 

)((],1)=0. 

RETURN 

ZOO CONTINUE 

RETURN 

300 CONTINUE 

SIGMA•~IsQR2 

!STA~T=.TRUE. 

CALL RANNOR<X3,X4> 

DO 330 Jr::1 df 

CALL RANNOR<X1,X2) 

X(1,r):StGMA*X1 

X<2, !)zStGMA*X2 

IF<I§T~RT>GO TO 310 

X<:5, J):SyGMA*X4 

CALL RANNOR<X3,X4) 

GO TO 320 

310 CONTINUE 
X<3,Y):StGMA*X3 

320 CONTINUE 

ISTART:.NOT.ISTART 

330 CONTJNlJE 

RETURN 

1 6 



1 . Dit.GtN -rEHEPATOP rPA¢0B, .• 

400 CONTtNUE 

RMAXcR+4,605*PDIF 

DO 4!0 !:a1,N 

410 CONTINUE 

R A 0 • R M A X * C R N 0 M < •1 ) > * * 0 • 3 ~· 3 ! 3 3 3 3 

CT•1 ,•2. •RNOM( ... 1 > 

F!~6.2SJ18*~NOMC-1> 

ST•SQ~Tc,.~cT•CT> 

XC1,J)=-AD*tT*CO§CFJ> 
XCZ,l)aRAD*ST•SINCFI> 

XCJ, I):sRAD*CT 

RRaSQRTCX(1,l>••z+XC2,I>~*2+XC3, I>**2> 

,.1.;C1.+EXP<CIU·IIt>tPDI,l) 

IF<RN0"1( .. 1>.GT.F> GO TO 1.10 

t,<I.LT.2> GO TO 430 

11 =1-1 

DO 420 t2=1tl1 

DIST2•(X(1•I>•XC1,I2>>••~+ 

+ (X(2d) .. X(2,IZ»**c+ 

+ (X(3•I>•X(3,I2>>••2 

IFCOISTI,LE,R~MIN) GO TO 410 

420 CONTINUE 

430 CONTINUE 

c 

RETURN 

END 

SUBROUTINE NUCLCH<NA,NCA,ICS,JS> 

DIMENSION ICS<NA>,JS<NA> 

C HERE IS OETERM%NATION OF CHARGES 0, THE NUCLEONS 

c 
DO 10 I.1.NA 

10 ICSCJ):rO 
c 

AI:::NA 

DO 40 1::1• NCA 

J:wRNOM(•1 )*AI+1, 

IF<J,GT.NA) J:NA 

1 i' 



1 . DIAGEN -rEHEPATOP rPA<t~OB.,, 1 8 

1(:0 

DO 20 L• 1t NA 

IFCICS(L) .Ne.o> GO TO 20 

K•K•1 

IFCI<,NI!.J) GO TO 20 

%CSCL>:~~1 

GO TO 30 

zo CONTINUE 

30 AI•AI•1, 

40 CONTINI)! 

RETURN 

END 


