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E FOR THE PRIME INTERACTIVE SYSTEM. E ig
c CALCULATES THE TOTAL ENERGY OF INTERACTION BETWEEN TWO_NON-IDENTICAL C i2
E SPHERES, - WITH: OR. WITHOUT ADSORBED LAYERS, USING DLVO THEORY. E :113
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c THE HOGG, HERLY & FUERSTENAU CONSTANT POTENTIAL C 23
E THE WIESE & HEQLY CONSTANT CHARGE EQUATION. g 2'-50
'C THE ATTRACTIVE ENERGY: IS CRLCU.RTED "USING EITHER THE VINCENT ET AL, c 26
E THE HAMAKER OR THE CLAYFIELD ET AL EQUATIONS. E gg
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E THE EQUATIONS USED ARE ALL IN THE C,G.S. SYSTEM OF UNITS, E g%
C  PROGRAM WILL NOT FIND A SECONDARY-MINIMUM DEEPER THAN -25KT. c 33
g T0 CHANGE THIS VALUE ALTER THE IF STATEMENT ON LINE 2097, C g;

C

CRRRRKIRRRRORORR KRRk Rk Rk ROk ROk R Rk 36




NOV 1382

TUE, 02
1S:06:22

nvo
[ eoeereta et ottt it ossststrseerborserse et itsr oot esvessvoiseovioriesresy st
PRIME LIBRARIES USED ARE VAPPLB & LUSUBV. THE NAGF LIBRARY ALSO USED.

THE SUBROUTINES LISTED BELOW ARE CALLED IN THE MAIN PROGRAM.

UPDATE ~ CONTROLS THE INPUT AND: UPDATE OF: DATA

DELSS DETERMINES - DELTA%: THE CHANGE-OVER POINT FROM HS TO HL.

FIND CONTROLS THE CALCULATION OF DRTA - CALLS SORT & MAXMIN,

INTER CALCULATES. THE TOTAL ENERGY. OF INTERACTION WITH THE OPTION
S OF

ISING ; N,

CALCULATES THE VINCENT HORT-RANGE GEOMETRIC FUNCTION,
THE Vv ' LONG-RANGE. GEOMETRIC FUNCTION,

CALCULATES THE GEOVETRIC FUNCTION,

CALCULATES THE CLAYEIEL AL GEOMETRIC FUNCTION.

CALCULATES VR AT CONSTANT: OTENTIRL OR CHARGE.

SORTS DATA INTO DECREASING ORDER & DELETES REPERTED OUTPUT.

LOCATES THE: PRIMARY. MAXIMUM. R SECONDARY MINIMUM.

CALCULATES THE STABILITY: RATIO.

FUNCTION: FOR STABILITY RATIO CALCULATION USED IN STRBIL.

FUNCTION FOR-STABILITY: RATIC CALCULATION USED IN STRBIL.

VsS FUNCTION USED IN STRBIL.
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Esésoz2 (C::r*nmx*x*xxxm:x*xn*xxxxxnnxn*xxxxxnnnnnnnnnnnxxnxnnn* gg
c 62
E MAIN PROGRAM SEGMENT gﬁ
INTEGER DIRECT 65
INTEGER*Y IMIN, IMAX, IBLANK, IT 66
IMPLICIT DOUBLE PRECISIONCA-H,L,0-2) 67
DOUBLE PRECISION EDATSA 68
DIMENSION VTKT(200),VAKT(200),VRKT(200),HX(200),UP(26), IUP(WY), 89
QITITLEC28), IACS), IFILECL0, IOUT(10>, I1<2005, YVTSS(200) , YVASS(200> 70
€,NZ<10),C¢10), DATEC2) 71
COMMON /R/UP, JUP 72
COMMON /B/VTKT., VAKT, VRKT, HX, YVTSS, YVRSS 73
COMMON /C/DELS,DS152, DP1P2, DP1S2, DP2S1 I
COMMON /D/RMERAN 75
: ;
(c: CALL STATEMENT PERMITING THE USE OF RS LIBRARY ROUTINES. ;g
SINSERT SYSCOM>ASKEYS 80
c 81
c 82
E INITIALISE R FORMAT VRRIABLES & ARRAYS 5
PRRAMETERC IBLANK=" 'L IMAX=' MAX', IMIN..' MIN'> 85
c DATA IFILECL>/ ' ¥%'/, 10UTCL/ 88/, IF/* gg
¢ 88
g SET QUTPUT LINE LENGTH TO 130 CHARACTERS 89
90
CALL ATTDEV(E.?,2,65) 91
c 92
¢ 93
c 9y
WRITECL, 1) 95
1 FORMATC(//T31,8C1H%)/T31,8H% DLVO :mai 8UHXY /77 96
g 'WHICH TERMINAL ARE YOU WORKING AT 2 7
& 'ENTER EITHER VBU OR PRI IF AT A anrmc TERMINAL. ' /7> 98
READC1, 150> IDEV 99
IFCIDEV,EQ, 'VB' GO TO 2 100
IDEV='PR’ 101
2 CONTIMUE 102
c 103
c 104
C  PARE INSTRUCTIONS FOR OPERATION REQUIRED - YES OR NO 105
C  IF FILES RRE REQUIRED FOR NUMBER OUTPUT OUTPUT AND FOR PLOTTING 106
g ~ USE CORRESPONDINGLY YF AND NF . igg
NN=3 109
130 WRITECL,140) 110
140 FORMATC//* INSTRUCTIONS? - YES OR NO ~ DEFAULT NO'> 111
READC1, 150, END=720 , ERR=740 ) INST 112
150 FORMAT(1A2) 113

c o1
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150 FORMAT(1R2)>
CALL CASESA(ASFUPP, INST,2)
IFCINST,EQ. *YE' GO TO 85
IFCCINST.EQ, 'YF' ), 0R, CINST.EQ. 'NF'>)>G0 TO 10
INST="NO’
GO TO 85

NAME & OPEN I/0 DATA FILES
10 WRITEC1,20)
20 FORMATC///'ENTER QUTPUT FILE FILENAME IN A FORM ‘.
2'INCLUDING YOUR USERNUMBER'/*  ~IT IS A CHEMISTRY DEPARTMENT RULE
€ THAT A FILENAME SHOULD ‘'/* CONTRIN A USERNUMBER. OFFENDING'.
g’ FILES MAY BE DELETED. *>
REQD(LSO;END 720, ERR=PU0 > CIFILECT), J=2,10)
30 FORMAT(3R2>
SUBROUTINE TO CHANGE ALL L.C., TO U.C. LETTERS
caLL ggSESR(FISFUS’P » IFILE. 20>

IFCIFILECID.EQ. ' 'ONC=2xI-2
IF(I?&E(I) LEQ.' '>60 TO 70

80 CONT
70 CONTINUE
DO 90 J=2,10
IQUTCID=IFILECD
90  CONTINUE

OPEN FILES FOR DATR OUTPUT,

IFCEXSTSACIFILE,NCY OG0 TO 76

7S CALL OPENSACASWRIT+ASSAMF. IFILE,NC,2>
CALL OPENSACASWRIT+ASSAMF, IOUT.NC, 3>
IFCIF.EQ, AP YCALL GENDSAC2)
IFCIF.EQ,:' AP )CALL GENDSAC(3)
GO 70 79

76 WRITE(L,77)

77 FORMAT(//'DO YOU WISH TO DELETE THE EXISTING CONTENTS OF THE FILE
&'/'APPEND:TO THE BOTTOM OF THE EXISTING FILE'/
&'0R CREATE A'NEW FILE?")

READCL, 150> IF
cALL CFISESQ(QSFUPP‘ IF. 2>
IFCIF.EQ. 'CR'OGO TO 10
IF(IF.EQ.'DE')GO TO 7’8
IFCIF.EQ. 'AP'XGD TO 75
60 TO 76

78 CALL DELESACIFILE,NC
CALL DELESRCIOUT,NC
GO TO 75
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G0 70 75

79 IFCIF,NE, 'AP'> WRITE(E,80)

80 FORMAT(1H1)
WRITEC1,100> IFILE, 1QUT

100 FORMATC/'YOUR QUTPUT FILE HAS BEEN OPENED AND IS CALLED :-'//
220X,10R2//' YOUR FILE FOR GRAPH PLOTTING HRS BEEN OPENED AND ‘.
&;&SZCN.LED: -'//720X,10R2/7)

CONTROL FOR SPODLED OUTPUT PRINTED PAGE SIZE

110 WRITEC1,130)
120 FORMATC'SPOOLED QUTPUT “F\““ SIZE DR “"LP" SIZE 7 DEFRAULT “LP".'>
READCL, 150, END=P20 , ERR=PL0 >
CALL CASESACASFUPP,LIN,2)
IFCLIN,EQ, 'AY'> GO TO 125
LIN="'LP'
125 IFCLIN,EQ. 'A4 ' ONLINES=4S
IFCLIN.EQ, 'LP' ONLINES=60

Qnao

OPEN FILE DLVODARTAR TO RERD IN INITIAL VALUES
95 CALL OPENSACASREAD+RSSAMF. 'DLVODATA'.8,1)

DATA INPUT FROM DLVODATA AND UPDATE

155 RERDCS, 1607 CIUPCND »N=1,4%) , CUPCND,N=5, 22>, UP(26>
160 FORMAT(4R2/3(6D11.5/7.D11,5)

NI=UPC1Y)

IFCNI. GT. 0)READCS, 170> ¢NZC¢J),CCJY, I=1.NI)
176 EORFHT(I&DII.S

1
IF(CINST.EQ, 'NO' ), OR. (INST.EQ. 'NF*>>G0 TO 240
WRITECL, 180)
180 FORMATSC///!CALCULATION: OF THE INTERQCTIDN ENERGY BETWEEN TWO'.
&' NON-IDENTICAL SPHERES, '/ !WITH OR WITHOUT ADSORBED LAYERS.'//
&'THE REPULSIVE ENERGY OF INTERACTION MAY BE CFI.CLLRTED USING EITHE
€R'/" THE HOGG, HEALY & FUERSTENAU (CONSTANT POTENTIAL)
&' THE WIESE AND HEALY CCONSTANT CHORGEY EQUATIONS, '//
g’ TF'E FITTRQCTIVE TERM MAY BE CQLCU. ATED USING THE ‘/
&' VINCENT, HAMAKER OR CLAYFIELD ET AL EQUATIONS.
2’ALL DISTANCES IN ANGSTROMS; */!RLL POTENTIALS IN HILLIVDLTS. e
IFCCINST, EQ. 'YF!) . ORCINST.EQ. 'NF')) WRITE(1,182
182 fg?rﬂéz('ngl? 1S QUTPUT TOTERMINAL & FILE .'//)
184 FORMAT(*THE PROMPT > INDICRTES A PRUSE WHEN USING R VDU, °,
€'T0 RESTART PRESS RETURN. '/
WRITE(L,190)
180 FORMATC'INITIALLY THE VALUES OF ALL PARAMETERS RRE SET TO '/
€'THOSE READ FROM THE FILE DLVODATR,'//>

00000 0000
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&'THOSE READ FROM THE FILE DLVODATA. '//>
IF(IDEV.I\E. VD > GO TO 220
WRITE(1,200
200 FORmT(1H>)
READ(4., 210 )PAUSE
210 FORMATC(1AYD

ENTER TITLE AND RUN CODE INFORMATION
220 IF((INSTZBI\E. *NF')>,AND, CINST.NE, *YF'>> GO TO 295

WRITEC1,230)
230 FORMAT('ENTER 1) UP TO SS CHRRRCTERS OF TITLE INFORMATION',

o000

g' & PRESS RETURN'/’ A RUN IDENTIFICATION CODE ¢ MAX. 10 ‘.
& 'CHARACTERSY, PRESS RETURN. ‘/' 31 A RUN NUMBER ¢ <1,000/)>, °*,
&'PRESS RETURN. '/
GO TO 260

240 NN=Y
WRITE(1,250)

250 FORMAT(/'ENTER TITLE., RUN CODE & CODE NO,'/>
260 READC(1,270,END=P20,ERR=PY40) CITITLECJT),J=1,28), (IACK),K=1,5),NUM
270 FORMAT(28A2/5R2/13>

WRITING OF THE TITLE TO THE OUTPUT FILE

IFCLIN.EQ, 'Fﬂ')kﬂITE(S;ZBO)(ITITLE(J) J=1,28>
280 FORMAT(1H1,10</>,21X.28A

IFCLIN.CQ. 'LP' YWRITECS, 290)(ITITLE<J) J=1,28)
290 FORMAT(1HL1//21X,28R2//)
295 IHERD=1
300 NSTEP=0

ISTRB=' '

ZERG ARRAYS

DO 5 J=1.,200
HX(J>=0.
VIKT(J>=0.
VAKT(J>=0,
VRKT(J>=0.
YVTSS(J>=0

S YVASS(J>=0,

o000

000

a0

UP(23>=500./¢10, ¥*8) /% INITIAL PARTICLE SEPARATION X/
LP(24>=100. /¢10. ¥¥8) /% STEP SIZE X/
UP(25>=0. /% FINAL PARTICLE SEPARATION X/

(e X

c CALL OF THE UPDATE SUBROUTINE
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CALL OF THE UPDATE SUBROUTINE

CALL UPDATECIA, INST, IDEV»DIRECT.NZ»C)
IFC(DIRECT.EQ. 'FI'> GO

IFCIUPC3),.EQ. 'OU’D IN_15.+UP(1‘4)+0 1
IFCIUPC3Y.EQL "W IN=19. +UPC14040. 1
IFCIHEAD.EQL 1) IN=IN+4

IFCLIN.EQ, *A4 ') IN=IN+10

IFCCIUPC2).EQ. 'VI ') AND, (TUP(3).EQ, 'WI')) IN=IN+3
IFCCIUPC2Y,EQ. 'VI* DL AND, CTUPC3D,EQ, '0U' > IN=IN+2

R1=UPC5>  R2=UPC(E>  D1=UP(?> D2=UP(8> PSI1=UP(9) PSI2=UPC10>
TEMP=UP(141> EPS=UP(12> CRPPA=LP (13> NI=UP(14)

AL1=UPC16)  A22=UP(17)  A33=UP(18) Au4=UP(19>  AS5=UP(20)
A132=UPC2L) LAMDA=UP(22)  VSF=UP(26>

H=UP<23)
HSTEP=UP(24)
HF INRL=UP<25>

CALCUWLATE VA/ZKT, VR/KT & VT/AKT
CALL FINDCNSTEP,NMAX, NMIN>

INITIAL DATA OUTPUT TO TERMINAL.

310 WRITE(1,320)
320 FORMAT (/8X, 1HH, 7X, SHVT /KT, 7X, SHVA/KT, PX, SHVR/KT , 5X,
212HSMOLUCHOWSK T, 3X, SHFUCHS />
NUML IN=1

Iv=0
DO 360: J=1,NSTEP
I1I¢ID=IBLANK
IFCJ.EQ.NMAXD TT( ) =IMAX
IFCILEQ.NMIND TT(I)=IMIN
IFCOVTKTCD) 6T, 300,32, OR, CVTKTC(J). LT, -25.)) Iv=1
IF¢CIV.EQ. 0, AND, CVAKT(J), GE, ~200,)> WRITE(1,330)
& IICTHXCI),VIKTCI), VAKT(J3, VRKT(J3, YVTSS(J), YVRSS(J3
IFCCIVLER. 0. AND, CVRKTC(JD LT, 200, 3> WRITE(1,336>
& IICTD,HXCT, VIKTCT) , VAKTCI), VRKT (), YWTSS(D)
IFCIV.EQ. 1) WRITE(1,337)
&  II<TDLHXCTDVTKTCIL VAKT (I3, VRKT (DD

330  FORMATCIAY,:BRFS, 2,5(1X,0PG11.4))

336 FORMATC(LAM,BPF9,2,4¢1X,0PG11.4),2X, 10 (1HX))

337  FORMATCAAY, 8PFS. 2, 3(1X,0PC11.4),2(2X, 10 C1H¥>))
IFCIDEVLNE, 'VD!) GO TO 360
IFCNUMCIN, EQ, 22)WRITE(L, 340)
IF(NUMLIN, EQ. 220READ(1, 350 JPAUSE

340 FORMATC(IH>)

350  FORMAT(1AY>
IFCNUMLIN, EQ. 22)NUMLIN=1
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360

376
380

330

410
420

u30

440

us0
ued

IFCNUMLIN, EQ. 22)NUML IN=1
NUML IN=NUML IN+1
CONTINUE

EXTENSION OF H RANGE IF DESIRED

WRITE(L,380>
&f)’ORMﬂT(/ ‘DO YOU WANT TO EXTEND THE RANGE OF THE DRTR CRLCULATED 7°

NN=5

READ(4, 150, END=20 , ERR=PU0 K
CALL CRSESACASFUPP,K,2)>
IF(K.EQ, 'NO'> GO TO 490
IFCK.NE, 'YE') GO TO 720
WRITE(L,420)

ﬁmrv ENTER NEW VALUES FOR H, HSTEP & HFINAL. ',/
HTfEEgD(i‘ *, E&-?ZD +ERR=740 )H, HSTER , HF INAL
&gF((;éEH*H) LLT, CHSTEPKHSTEP) >, AND, (CHF INAL*HF INAL> . LT, (HSTEPHHSTERP>
IFCTEST, LT 1, D—'-O) GO T0 €80
IFCH.GT, 0260 TI
HeHF INAL

IF(CHXHD . GT. 1, D-24DH=DABS(H/ (10, **8> >

IFCCHEINALAHEINAL) . GT, 1, D-Z'-O)!-FIM?L-DPBS(HFINQL/MO *%8>)
IFCCHSTERKHSTER), LT, 4, D-24>G0 T

HSTEP=DRARSCHSTER/ (10, ¥¥8) >

NSTEP1=DABSCH-HFINAL > /HSTEP+1. 1

IFCH. GT, HEINAL YHSTEP=-HSTEP

IF ((-HSTEP?.GT, (H/2, ) YHSTEP=HSTEP/2,

GO TO"Y460

NSTEP1=1
NSTEPZ’TgSTEPM-NSTEP

WRITE(1,320>

NUMLIN=1

v=0
DO Y70 NV=NSTEP,NSTEP2
CALL INTERCHXCNVY , VAKT(NVD , VRKT CNVD L VTKT(NVD >
IFCCVTKTANY), GE, 25, ). AND., CVTKTCNV), LE, 300, 5O

&  YVTSSCNVI=VSSCVTKTCNVY . NV)

IFCVAKTCNVY, GE. =300, > YVRSSCNVI=VSSCVAKT(NV) LNV

T1CNVI=IBLANK

IFCCVTKTCNVD, GT. 300, ). OR. (VTKT(NV) L7.-25, )) IV=1
IFCCIVLERQ, 0), AND, CVRAKTCNVD, GE, =200, 3> WRITE(

TICNYY A HXCNVD . VTKT(NV).VQKT(NV) VRKTCNYY . YVTSS(NV) YVASSCNY)
IFCCIVLEQ. 05, AND, CVAKTCNV) . LT. -200, 50 WRITE(1,33
II(NV)‘HX(NV);VTKT(NV)‘VRKT(NV);VRKT(NV).YVTSS(NV)

IFCIV.EQ. 1> WRITE(L,33

TTCNVY L HXCNYS, VTKT(NV) VQKT(NV) VRKT(NV)

IFCIDEV.NE, 'VD*) Gl 4es

H 01
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IFCIDEV.LNE, 'VD'> GO TO 465
IFCNUMLIN, EQ. 22> WRITE(4,340>
IFCNUMLIN, EQ. 22> READC1,350)
IFCNUMLIN, EQ, 22> NUMLIN=1
NUML IN=NUML IN+1

465 HXC(NV4+1O=HX(NV) +HSTEP
IFCHX(NV4L), LT, 1E-12)NSTEP=NV
IFCHXCNV4L) LT, 1E-12>G0 TO 370

Y70 INT INUE

Co
480 NSTEP=NSTEP2
GO TO 370

SORT AND ARRANGE EXTRA POINTS IN THE DISTANCE ARRAY

430 CALL SORT(NSTEP)
CALL MAXMINCKNSTER, VTKT,NMAX, NMIND

CALCULATION OF THE STRBILITY RATIO

WHETHER THIS WILL BE POSSIBLE OR NOT DEPENDS ON THE SHRPE OF THE
POTENTIAL ENERGY CURVE ., IF THE MAX, IS TOO CLOSE TO THE SURFRCE
THE CALCUWLATION IS NOT PERFORMED.

IFCIUPCY),EQ, 'NO*>. GO TO 520
IFCVTKTSNMAXD, GT, 300, ) mITE(i;loSS)
495 FORMATCLTHE  MAX. VALUE W/K;Egs ;300 AND THE STRBILITY RATIO'/

CALCULA
VALLE: CAN BE OBTRINED USING APPROX, EQTNS. AND (VT/KTOMAX ,'//>
IF(VTKT(M’GX) 6T,300,5 GO TO 520
IFCNMAX.EQ.0> GO TO 272
GO TO 505

2r2 WRITECL, 271>

271 FOR?’RT(T"E DATA TABULATED SO FAR DO NOT SHOW A MAXIMUM, '/
DO YOU STILL WISH TO ATTEMPT TO CALCULATE THE'/
STABILITY CONSTANT ? YES OR NO 7>

READ(1,450>I1CALC

IFCICALC.NE, 'YE') GO TO 520

505 WRITE(1.510)

510 FORMAT(//'INTEGRATIONS BEING PERFORMED, ‘>

CALL STFﬁIL(mFUCHS-HO:M’RX;ERRURi ERRORZ, NOFUNL . NOFUN2. VT>
IFCVT.GT.0) GO TQ

WLOG=DLOGL0<W>

SMOL =2, ¥FUCHS

SMLOG=DL.OG10 (SMOL)>

ROLOG=DLOGL0<RO>

CONTINUE

oo

S20
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DELETE NEGATIVE POINTS CLOSER IN THAN THE PRIMARY MAXIMUM
IF(NMAX. EQ.0)GO TO S50
MSTEP=0
DO 530 ND=1,NSTEP
IFCCHXCNDD , LT, HXCNMAX) >, AND, CVTKTCNDD, LT, VIKTCNMIND >
(4 GO TG Sug
530 CONTINUE
GO _TO 550
5S40 MSTEP=MSTEP+1

S50 IFCCINST,NE, ' YF'),RND, CINST,NE, ‘NF‘>>G0 TO 625

000

OUTPUT OF CODE, RUN NUMBER RAND DATR TO FILE

IF((IIERD.I\E 1) RND.(LIN.EQ. ‘A4 WRITE(E,8B00)
800 FORMT(lHi;
IF¢ Il-ERD.hE.i) NUD CLIN.EQ. ‘LP*)>) WRITE(E.B0>
CALL EDATSACDATE)
ITE(B:B!.O)(IR(K).K-LS);MH DATE<1>,DATE(C2)
810 FORMAT(15X,5A2, I3,T122,A8/T122.A8)

c
g LISTING OF THE EQUATIONS USED
IF(ILP(i) EQ, 'CH‘)MITE(G;BZO)
IFCIUPCL),EQ, 'PO' YWRITE(E
820 FDﬁ?hT(TiQ;‘CFLC\.LﬂTIW US!N; THE HOGG, HERLY R FUERSTENAL CONSTAN
830 FMT&T:IG; 'CALCULATION USING THE HOGG, HEALY & FUERSTENAU CONSTRN

IFCIURC2Y, ED. 'm' JWRITE(8,B840)

o000 o

1
840 FORMAT(TA3, 'AND THE HAMAKER ﬁTTRRCTIVE EQUATIONS, '//)
850 FORMAT(T13,!AND THE VINCENT ATTRACTIVE EQUATIONS, '/
BGOJ;‘?F;!;"-‘IT(T:I.Q. ‘AND THE CLRYFIELD. LUMB & MACKEY nTTRQCTIVE EQUATIONS.

OUTPUT OF NUMERICAL DATA TO FILE

PSIi—UP(S)*ZSS.B*iOOO.

PS12aUPC10 %293, 8%1000,

WRITECS,870) UBCS), UP(E),PSI1,PSI2

870 FORMT(T:IS; 'PRRTICLE RRDII: Ri=',8PF10.2,' & A2=',8PF10.2.' RNG
' . '/T13, 'PARTICLE POTENTIALS: PSI1='.G10,4,* & PSI2='.C10.4

IF(IUP(3> EQ.'NI') WRITE(E,880)UP(7),UP(8)
880 FORmT(T » 'ADSORBED HYER THICKNESSES: D1='.8PF10.2.' & D2=',
88PF10, BNGSTROMS, *

mITE(G.BSO)UP(ie) LP(i?).LP(iB) UP(21),UP(22)
830 FORMATC(/TL?, 'A11°,T31, 'A22°,TUS, *A33°, 158, 'AL32',TP2, 'LAMDA' /

Q000

PAGE 10
425
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TLE, 02 830 FORMATC/T17,'A11°, T34, 'A22’, TUS, 'RI3*, TE8, 'AL132°, T?2, ‘LAMDA’/ I3
15:08: 22 &T13,4¢G10, u,uXJ,BPcio W//) ur9
IFCIUPC3),EQ, 'OV GO 7D 910 480
WRITECE, 900)UPC19), UP¢20) uB1
900 FORMATCTLZ, A4’ , T34, ‘ASS' /T13,2¢(G10,4,4X)) 482
910 IFCNILGE.2) WRITECE.920)NI, NZCT>.C <33, J=1,ND 483
S20 FORMATC/T18: NI*,T37, Z¢, Tup, /¢! /TA6, 12, (136, 12, TW2,640, %)) 48y
WRITECS, 3300115, UP<12),u°<13> UP(28) 4%

93p Fonmn/ns, 'TE!‘P= +F7,24 'K* 2 24X, 'EPS=’ ,F7,2 486
&T13, 'KAPPA=',G10,4,° /CH‘AOX"VXSSE FRCTDH- +G10. 477 487
IF((ILP(Z) EQ, VI, AND. (10P<3),EQ. ‘W1 ‘) mnzcs‘suomszsz DP1P2, N=]

¢ Dr152,DR2st 48d
0 FORMATCTAY, ! DELXS1S2, T29, ' DEL¥PIP2', Tu4, ' DEL¥P1S2', TSS, ' DELXP2SL ' 490
&/Ti4, 8PF7, 3, 129, 8PF7, 2, Ty, BPF7. 2, TS9.8PF7.2//) 481
IFCCIUPCRYLEQ, 'VI), mn.uwcs) £Q. *0U°>> WAITE(E, 950 DELS 432

c 950 FORMAT(T13, ! DELk=',BPF7,2//) :g
WRITE(E,50 uss
500 meﬂ/aix,1m,sx,snv7/xr.1ox.smn/xr 10X, SHYR/KT . 7Xs 496
&12Hsm.3mmuskbsx.srfucnsam.1?x.sz<1n>//) "5;9
13=NSTERP-MSTEP 499

13- CNMRAX-MST 800
JMINSIZ-CNMIN-MSTEP) 501
mITE(?.SSDNITITLE(H) M=1.28) 502

560 FORMAT(2BAZ) 803
WRITE(?, 57013, JMAX, JMIN =N
570 FORMATC13,2X,13,2X, 13> 505
1v=o 506

DO 620. 12»1,NSTEP 07
11¢12)=1BLANK 508
IFCI2, EQ NMAXD TI<12)= 509
IF(IZ.EQ.M‘IXN)H(IE)-IMIN $10

IF¢C VTKT<12> GT,.360,) .Dﬂ.(VTKT(Iz) LT, ~25,2) lvni 511
IFCCIV,EQ. 03, AND. (VRKT(12),GE, -200,)) WRITE(E.580 5i2
II<12> quz) VTKTCI2), VAKTCT2) , VRKTCI2), vvrsscxz) YWRSS(12) 813
CIV.EQ.0), AND, CVRKTC12),LT. -200. 2> WRITE(6,586) s14

u<12> HXCI2), VIKTCT2) s VAKTC 12D, VRKT (12), YVTSS(12) 516
IFCIV.EQ. 1) WRITECE.587) 516

g I I,’).Hx 12, VIKT(12), VAKTC12) . VRKT (12D 517
580  FORMAT(12X.1A4,8PFS, 2,5(4X,0PG11.4)) 518
586 Foam'<1ax,1m.8PFs.z.u(ux.oPcu.u>,5x,1o<1m>) 519
587  FORMAT(L2X, 104, 8PF9, 2, 3CUX. 0PG11, 1), 2(5X, 10 C4HK) D) 520
IF¢I3,LT.1> GO TO 600 621
WRITEC?, 590 HXC13), VIKTCI3) S22

590 FORMT(SPF:!.Z 5.2X.E12,5) 523
13=13-1 )

800  IN=IN+d 525
IF(IN.LT.I\LMES)CO TO 620 szg

52

528

IFCLIN.EQ, 'A% DWRITE(6.610) 529
IFCLIN.EQ, 'A% ) IN=10 530

610  FORMATC10¢/>) 531
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o000

610  FORMATC10C¢/>>
WRITE(E,500)

620 ~ CONTINUE
625 IFCIUPCY),EQ, 'NO*> GO TO &
IF CCVTKTCNMAX), GT, 3000, 0R.<VT.GT.0)) GO 1O 650
gméTE(i;GQO)H:SM R0, WL.OG, SMLOG, ROLOG . ERRORL » NOFUNL , ERROR2.

UN2
630 FORMATC(//! STFBILITY RATIOS 3-'/T12, 'FUCHS®,T23, * SMOLUCHOWSK] *
€737, 'REERINK & OVERBEEK'/'W',T10,G9,3,T25,69.3.T40,68.3/
[ LOG(N)';TiO;GQ.S;TZS‘GB.:hTUO 69,37/
&'EHROR IN INTEGRAL EXPC(VT/KT)/(S¥8)=',69,3,’, NO. OF INTERVALS='

2,4/
gfﬁﬁeﬁ IN INTEGRAL EXP(VA/KT)/(S¥S)=’,69,3,', NO, OF INTERVALS='
/73
1 CCINST.NE, 'YF! ), AND, ¢ NST.!E.'M-")) GO TO €55
IF(IN.GT. (M.Il‘ﬁS-iO))bﬁXTE(Sa
WRITE(S, 6Y0 )NoSlﬂ.»RO:H.OG,SH.OG‘RCLOG;EMOGLADFWLEMORZ‘

Ll
640 FORMATC//T43, 'STARILITY RATIOS 1-'/T25. 'FUCHS', T36, ' SMOLUCHOWSKT ',
LT50, 'REERINK ¢ OVERBEEK'/T13,'W',T23.69,3,738,69,3, T53,69.3/
eT13, 'LOG<N> ! .Tza,cs.a, 738,69,3, 153,69, 3//
&Tia,'EMDﬁ INTEGRAL. E CVT/KT)/(5%5)=",69, 3.
NG, OF 1 RVR.S: T4/
e.T13. 'ERRDR N INTEGRAL EXP(VA/KT)/(S¥$)=*,G9.3,
%' NO, OF INTERVALS='.IW//)
6850 CONTIMJE

FUTHER CALCULATION OR TERMINATION CONTROL SECTION

657 WRITE(1, 6!
660 FDRMT(/’ENTER 0 TO FINISH,'/
R'ENTER 1 -TO REPERT WITH NEW VALLES CN..Y.'/
&'ENTEH 270 CHANGE TITLE AND REPEAT MCU.RTION HITH NEW VALUES, *>
NST,EQ. 'YF* ), 0R, CINST,EQ, 'NF*)>) WRITECL
665 FORm;&;_ENTER 3 T0 F!NISH € STORE VALUES OF CWSTQNTS IN *,

NN=P
JCALC='YE'

670 READCL, %, END=720, ERR=PU40 L
IfE(giEQ.O)GO T0 770

NUM=NUM+1
IFCCL.EQ. 2>, AND, CINST.EQ, 'YE ')

XG0 TO 220
IFCCL.EQ. 2>.AND, CINST.EQ, *YF* )60 TO 220
IFCCL.EQ.2). AND. CINST.EQ. *NG*)> GO TO 240
IFCCLLEQ.2), AND. CINST.EQ, *NF')>) GO TO 240

IFCL.EQ. 1)G0 TO 300
GO TO 770

L o1
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TLE. 02 C 581
15:06:22 g INPUT ERRORS SECTION ggg
680 WRITE(1.690) 584
630 FORMAT('BOTH H & HFINAL =0 !! CALCULATION NOT POSSIBLE !!'> 585
GO TQ 720 588

700 WRITE(1.710) cgv
710 FORMATC'HSTEP > H & HFINAL !!" 588
720 WRITE(L,730) 583
730 FORmT(/’DﬂTFI INPUT INCORRECT. TYPE IN WHOLE LINE AGARIN.'/) 530
GO To 780 591

740 WRITE <1,750) 582
750 FORMATC(/'DATA MISREFID TYPE IN WHOLE LINE AGRIN, '/) 593
760 IFC(NNLEQ,1)> GO T S9u
IFCNNLEQ.2)> GO TO :1.10 535
IFCNN,EQ,3) GO TO 130 598
IF(NN.EQ.4> GO TO 240 587
IF(NN.EQ.5> GO TO 330 588
IFCNN.EQ. 6> GO TO 430 599
IFCNNLEQ.?) GO TO 670 600

770 CONTINUE 601

c 602
c 603
g PROGRAM TERMINATION - DATA FILE SPOOLING & DELETION INSTRUCTIONS gg;
IFCCINST.NE, 'YF '), AND, CINST.NE. 'NF')> GO TO 780 806
WRITE(E,80) e07

CALL CLOS$AC2> 608

CALL CLOSBAC3) 609
IFCL,NE, 3260 TO 780 610

CALL OPENSACASWRIT+ASSAMF, ' DLVODATA',8,2) 611
bRITE(E:iSD/(IUP(N) N=1,4, CUPCNY,N=5,22), UPC26) 612
NI=UPi4> 613
IFCNILGT. 0OWRITECE, 170> (NZCJT),CC(JI), J=1,ND 614

CALL CLOS$AC2> 615

780 IF(CINST.EQ. *vF*>,0R, CINST.EQ, *NF*>> WRITE(L,?90>IFILE, IFILE, IOUT 616
IFCCINST,NE, 'YF' ), AND, CINST,NE, 'NF'>) WRITE(L,795) 617

795 FORMAT(///B0(1Hx>//30X, 'PROGRAM RUN COMPLETE!'//80C1H%)>///) 618
790 FORMAT(///80(1Hx)//'PROGRAM RUN COMPLETE-'//3X, 'SPOOL OUTPUT', 6138
&' BY TYPING:-'//2vX, 'SPOOL ',10A2, ' -LP -FTN',//3X, 'THEN ', 620
R'DELETE DATA FILE BY TYPING:-'//27X, 'DELETE ',10A2//25X.'® DELETE 621
2',10A2//'WHEN GRAPH PLOTTING USING DLVOPLOT COMPLETE.'//80C(1iHk>//) 622
CRLL EXIT 623

END &2y

c 625
CHAR KRR OO KON OR RO RO OOOORR R 00K KRR KOO K 626

Mol
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SUBROUTINE UPDATE CONTROLS THE INPUT AND UPDATE OF DATA

(

C
b
‘l‘
C

SUBROUT INE UPDATEC IR, INST, IDEV,DIRECT,NZ,C)
INTEGER DIRECT
IMPLICIT DOUBLE PRECISIONCA-H.L,0-Z>
DOUBLE PRECISION NRL,NR2
DIMENSION UPC26>, TUPCU) , NZC105, 0100, IACED,
2 IWORDCYO S, IDUMCL0 >, IBLANK (YOS
COMMON /R/UP, TUP
COMMON /C/DEL S, DS1S2, DP1P2, DP152, DP2S1
EINSERT SYSCOM»HBKEYS
C
C INITIRLISE DRTR FOR THE CRLCULRTION OF KAPPA
C
PﬂHQV%EEg(E:‘#. 8023D-10,BOLTZ=1, 3805118, AV0=6, 02231423, P1=3. L4153

=4
IBLANKC(NY ="
IWORDCND ="
IDUMCND =" !
IFCCKUPCLE) L NE, 00, 0R, CUPCITY NE, 0> UPC2L)=0.

CONVERSION OF UNITS

UPCEDX=UPCS (L0, *%B)
UPCBI=UPCBIX (10, ¥)

<
UP(B=UPCBI%<L0, ¥k8)
UP(35=UP(9)4298, 8%1000.
UPCL05=UP <10 %293, 841000,
UP(22)=UP (2234 (10, k%8)
UP(23)=UP(23)% (10, Xx¥8)
UPC2W=UPCRUI%(L0, ¥XB)
NI=UPCLL)

cO00

DRTA INPUT

O0N0O0

8 MZ=1
IFCCINST.NE. 'NO* >, AND, CINST.NE. 'NF')) GO TO 12

LISTING OF DATA IN THE NO INSTRUCTIONS FORM

WRITE(L, 13X (IUPCTD, J=1. W), UPCE), URCE), UP(I), UP (105, UPC(?), UP(B),
CUPCKY W K=14,13) NI

13 FORMATC//' THE _PRESENT VRLUES OF THE DATA RRE: '//T10,4(1R2,2X)/1HY
&/'Ri=',G10.4.,T21, 'R2="'.G10.4, Tu1, 'PSI1="', 610, 4, 761, 'PSI2=",G10, 4/

0000

N 01
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0000

2/'R1- ,5610,4,721, 'R2=",G10. l‘.TMi.'PSIis SG0 W, TEL, "PS]2=". 51,
2'01=',G10.4,T24, 'D2=",G10.4
’éi;rﬂEl';P- +610,5,T21, 'EPS=’ .Gio 10 Tui.'mpmz LG10.4, 761, 'NI=".]E
IFCNILLT.2)G0 TO 17
WRITECL, 14> (NZ(J), J=1,NI)
14 FORMAT(!Z’,2X,10(1X, I12,8X>)
WRITE(L,15)<C<J)>, J=1,NI)
15 FORMAT(!C',2X,10¢G10,4%,1X>>
WRITE(1,18)
16 FORMATCIHE)
17 WRITECL, 18)CUPCT), J=16,22),UP(26),DELS
18 FORMAT('A11=",G10,4,T21,'A22=",610,4, T4l, 'A33=",G10, 4/
€ 'AYY=1,G10,%,T21, 'R55=",610,4, TW1, 'A132=",G10. 4/
&é{lsﬂ;lgﬂgo'.ciﬂ.'h T21, ' V5F=",610,4%,Tud, 'DELS=",G10.4, /1HE/>

LISTING THE DATR IN THE YES INSTRUCTIONS FORM

12 IF((INST.EQ.'NO').OR.(INST.EQ. 'NF'3) GO TO 90
WRITEC1:9

11 WRITECL, 10>(ILP<J),J-1

9 FORMATC//'TD CHANGE CQLCU.RTZDN ENTER: CODE LETTERS GIVEN IN',
' CAPITALS! /! OF THE TIONS T0 BE USED.!
2'T0 TERMINATE INPUT ENTER % ON A SEPARRTE LIAE. L2107

10 FDRmT(TiOARZ: _ CONSTRNT POTENTIAL/CHARGE EQUATION,
%é .1R2, ! us ING HFW?KER/VINCENT/CLDYFIELD ATTRACTIVE EQURTXDNS.
€710.1A2, ! PRRTICLES NITH/NITHOUT RDSORBED LAYERS, !/
gri0, %Rgo ! STABILITY CONSTANT BEING/NOT BEING CALCULARTED, >

20 MZ=2

RRT!CLE 1.7
ARTICLE 2,/
SS. HE: ADSORBED LAYER: ON- PARTICL
THICMESS OF THE ADSORBED: LAYER ON P

TEA
mtmm,ﬁ)(u%s; J=11,13),N1
45 XaTICo OF Tl-E MEDIUM: )
= m 1=, ‘!E!Fx SF7.2 STHE TEMPERATURE IN DEGREES KELVIN.
LI, EFSa".610. 4. TS, 'TFE RELATIVE. PERMITTIVITY. DF THE MEDIUM. '/
£75. 3#rn=, 610, 4, 725, * DEBYE-HUCKEL PRAGMETER, *

(R0

BulE 1%
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TE, 02 275, 'KAPPA=',G10.4, 125, ' DEBYE-HUCKEL PRRAMETER. '/ 732
15:06:22 275, 'NI='.,12,725, 'THE NUMBER OF ION TYPES. ') 733
IFCNILLT. 2> GO TO 90 734
WRITE(L,60)> 735

60 FORMAT(T10,'Z',T30,°'C') 736

DD 62 J=1,NI °37
WRITE(1,61ONZ(J),CCJ) 738

61 FORMAT(TI, I2,T25.610.4> 739
62 CONT INUE 740
WRITE(1,65) ?ul

65 FORMATC'WHERE Z IS THE VALENCY OF THE ION & C ITS ', 42

& 'CONCENTRATION. * 743

GO TO 90 744

70 MZ=Y4 7us
WRITE(L,75) 7ue
WRITECL,80)>(UP(J), J=16,22>,UP(26) 4?7

?5 FORMATC 'HAMAKER CONSTANTS OF PARTICLES & MEDIUM: * 7u8
80 FORMATC(TS, *Add=",610,4,725, 'HAMAKER CONSTANT OF PQRTICLE 1.'7 749

.15, '‘A22=",610.4, 725, 'HAMAKER CONSTANT OF PARTICLE 2.'/ 750

875, 'A33=",G10.4,T25, 'HAMAKER CONSTANT OF THE MEDIUM, '/ 751

&T5, 'A4Y=",610,4,T25, 'HAMAKER CONSTANT OF LAYER ON PARTICLE 1,'/ 752

275, 'A55=",610.4, T25, 'HAMAKER CONSTANT OF LAYER ON PARTICLE 2.°'/ 753

.75, 'AL32=',610,4, T25, 'COM-"OSITE HAMAKER CONSTANT, ‘/ 754
875, QMDR- ,610,4,725, 'CHARACTERISTIC WAVELENGTH, 755

c &T5, 'VSF=",G40, 4,725, ' VISSER FACTOR IN ATTRACTIVE EQUF:TIDN ' ;ge
7

[w 758

E ENTRY POINT FOR DATA CHANGES ;53
6

90 READ(L, 100> CIWORDC(JY, J=1,40) 7€l
100 FORMAT(YORZ) 762
CALL CASESACASFLPP, IWORD,80) 7683
NFF=0, 764

DO 120 J=1,40 765

120 IDUMCT >=IWORDCJ) 766

C 767
C 768
E SUBROUTINE IDENTIFYING CHRRACTERS IN STRINGS ?S(SJ)
77

% THE CHARACTER 8 MARKS DATA ENTRY TERMINATION ;?1
2

CALL LSTRSAC'H',1, IHJRD;BO;NF NLD 773
IF(NF.NE.OD GD TO 2 774
IF(MZ.GT. 1> GO TO 125 775

c 776
c 707
E IUPC > VALUE CHANGES ?;B
778

CALL LSTRSAC'PO',2, IWORD. 80, NF,NLD 780
IFCNFONE. 0D TUPC(L)='PO’ 78l
NEF=NFF+NF 782

CALL LSTRSAC'CH'.2. INDRD 80, NF,NL 783
IF(NF.NE, 0O TUP(LD="CH 78B4
NFF=NFF+NF 785

A 02
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TE. 02 NFF=NFF+NF 785
1S:06:22 CALL LSTRSAC Hn';Z;IHDRD B80,NF,NL) 786
IFCNFUNE. GO TUP(2)="HA 787
NFF=NFF +NF 758

CALL LSTRBAC'CL'.,2, IWORD. 80, NF,NL> 789
IFCNF.NE, 00 TUPC2)="CL"' 790
NFF=NFF+NF 791

CALL LSTRSAC'VI',2, IWORD, 80, NF.NL) 792
IFCNFONE. D) TUPC2>="VI’ 793
NFF=NFF +NF 794

CALL LSTR$ACWI‘,2, IKWORD,80,NF.NL) 795
IFCNFLNE, D> TUPC3)="WI' 786
NFF=NFF+NF 787

CALL LSTRSAC'OL'.2, IlnDRD»BO NF . NLD 798
IFCNFLNE. 0D TUP(3)>="'0U 799
NFF=NFF+NF 800

CALL LSTRSAC'BE’,2, IWORD, 80, NF, NL) 8041
IFC(NF.NE.D> IUPCY4="BE" 802
NEF=NFF+NF 803

CALL LSTR$AC'ND’,2, IWORD.80,NF.NL) 80y
IFCNF.NE. 0> TUPCY="NO' 805
NFF=NFF+NF 808
IFCNFF.NE.O) GO TO 90 807
IFCCINST,EQ. 'NO'>, OR, (INST.EQ. 'NF'>> GO TO 125 808

GO TO 200 809

C 810
C 811
c UPC > VALUE CHANGES 812
C 813
125 CALL LSTR$A('=',41,IDUM,BD.NF.NLD BiY4
IF(NFLEQ.0) GO TO 580 815

C 8i8
C 817
g SUBROUTINE BLANKING OUT THE NON-NUMBER PRRT OF THE STRING gig
CALL MSUBSACIBLANK,80,1,80, IDUM,NF,1,NF> 820

C 821
o4 822
E PRIME FORTRAN STATEMENT PUTS NUMBERS IN THE STRING INTO A VARIABLE ggﬁl
Ly

DECODE(80 , X, IDUM, £ERR=580>VARI 825
IF(MZ.EQ.3> GO TO 4130 828
IFCMZ.EQ.4> GO TO 180 827

CALL LSTRSAC'R1’,2, IWORD,80,NF,NL) 828
IFCNFLNE. 0> UP{S5)=VARI 823
NFF=NFF+NF 830

CALL LSTRSA('R2',2., IWORD,B80,NF,NL> 831
IF(NF_NE,0) UP(B)>=VARI 832
NFF=NFF +}§F 833

CALL LSTR$AC*D1’,2, IWORD.80,NF,NL) 834
IFCNFONE. 0> UP(?)=VARI 835
NFF=NFF +NF 838

CALL LSTR$AC'D2',2, IWORD. 80, NF.NLD 837
IFCNFUNE. 0O UP(B)=VARI 838
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C
C
c

130

1680

1639

170 FOHH:!T(// ENTER THE VRLENCY 8 CONCENTRFITION OF EACH ION',

175

176
177

178 CONTI

180

IFCNFLNE. 00 UPCB)=VART
NEF=NFF+NF

CALL LSTRSAC'PSI4 ', 4, IWORD, 80, NF.NL)
IFCNF.NE. 05 UPC@)=VART

NFF=NFF+AF

CALL LSTRSAC'PSI2', 4, IWORD, 80, NF,NL)
IFCNFLANE. 05 UPC105=VART

NEF=NFF+NF

IFCCINST.EQ. *NO*>. OR. CINST.EQ. 'NF*>> GO TO 130
€0 TO 200

CALL_LSTRSAC ' TEMP ', 4, IWORD, 80 , NF, NL)
IFCNF NE. 05 UPC11)=VARI

NEF=NFF+AF

CALL LSTR$AC'EPS',3, IWORD, 80, NF,NL)

IFCNF NE. 05 UPC12)>=VARI

NEF=NEF +1F

CALL LSTRSAC'KA', 2, IWORD. 80, NF, NL)

IFCNF.NE. 0 LPC135=VAR]

NFF=NFF+NF
IFC(NFLEQ.0).0R. CUP(13).EQ.0.>> GO TO 160
DO 150 M=1.10
NZ<MO=0
C<MO>=0
CARLL LSTRBAC'NI‘, 2, IWORD,80,NF,NL>
NFF=NFF +NF
IF(NFLEQ.0) GO TO 180
UP(14)=VARI
NI=UP(14)

WRITE(1,170)

&' ON ONE LINE .'/'SEPARATE BY A COMMA
READCL, %> (NZCT>,CCJ>, J=1,NI>

CHECKING CONCENTRATION ENTRIES FOR FAPPA CALCULATION.
SI=0.

SI=SI+FNZ¥C(KD

IF¢SI.GT.1D-10> GO TO 176

GO TO 178

WRITEC1,177) NI

FORMATC* IONIC CONCENTRATIONS IN ERROR !'/'NI=',12//>
kS

IFCCINST.EQ. *NO'>, OR, CINST.EQ, 'NF'>> GO TO 180
GO TO 200

CALL LSTR3AC'Ail’,3, IWORD, 80, NF,NL)
IF(NF.NE. 0D UP(16)=VARI

NFF=NFF+NF

CALL LSTR$AC'A22',Z, IWORD, 80, NF,NL)
IFCNFLNE. 0O UPC(17)>=VARI

NFF=NFF+NF

PAGE 18

838
839
8u0
8ul
8u2

8l
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TE, 02 NFF=NFF+NF 891
15:06:22 CALL LSTR$AC'A33',3, IWORD,80.,NF,NLD 892
IFCNFLNE. 00 UP(18>=VARI 893
NFF=NFF+NF 834
CALL LSTRBAC'AYY ', 3, IWORD, 80, NF,NL) 895
IF(NF.NE.0) UP(18>=VARI 836
NFF=NEF+NF 897
CALL LSTRBAC'ASS',3, IWORD, 80, NF,NLY 898
IFCN UNE. D) UPC20)=VARI 899
NFF=NFF+NF 3800
CALL LSTRSAC'AL32'.Y4, IWORD,BO.NF,NLD 901
NFF=NFF+NF 902
IF(NF.EQ.0> GO TO 185 903
UP(21)=VARI S04
IFCUPC21).EQ.0> GO TO 185 905
DO 190 J=16.,20 308
180 UP¢J)=0, 807
195 CALL LSTRSAC'LAMD',Y4, IWORD,80,NF,NL> 908
IF(NF NE, 00 UP(22)=VARI 808
NFF=NFF +NF 910
CALL LSTRBAC'VSF',3, IWORD, 80, NF,NLD 911
IF(NFLNE. 0> UPC(26>=VARI 9i2
NFF=NFF +NF 913
200 IF(NFF.EQ.0) GO TO 580 914
GO TO 90 915
210 IFCCINST.EQ. 'NO'J, OR, CINST.EQ. *'NF'>> GO TO 220 918
IFCMZ.EQ.1> GO TO 20 917
IF(MZ.EQ.2) GO TO 40 918
IF(MZ.EQ.3> GO TO 70 918
c 920 ‘
C 821 (
c TEST VALIDITY OF DATA S22
c 923
220 NR1=UP(S) 24
NR2=UP(8) $25
IFCNRL.GT.NR2> GO TO 2u0 9268
TEST1=UP (S XUP (B XUP (11D XUPC12)KUPC13) /% RLIXR2XTEMPXEPSKCAPPA X/ 27
TEST2=UPC7 2 XUP(8) /% D1xD2 */ 928
TESTI=UPC1E>XUP (17> KUP(18)¥UP(22) %3 ﬂii*ﬂZZ*ﬂSS*LﬂMDn */ 929
TESTU=UP(19)*UP<20) /% AYYRASS X, 930
TESTS=UP(213%UP (22> % F|132*LFIMDP. */ 931
TESTS=UP(92+UP<10> 932
IF(TESTL.LE.0.) GO TO 830 833
IFCTEST2.L.T.0.5 GO TO €30 334
IF(CTEST2,LE.0.>.AND, (IUP(37.EQ. 'WI'))> GO TO 670 935
IFCCTEST3,.LE. 0. ). AND, CUP¢21).LE,0,)> GO TO 630 936
IF(CTESTY.LE. 0, ). AND. (IUP(3>.EQ. 'WI'>> GO TO 630 937
IF(CTESTS, LE,0.),AND, (TEST3.LE.0.)) GO TO 630 938
IFCTESTE,EQ, 0> WRITE(L,225) 939
225 FORMAT('PSI1 & PSI2 ARE BOTH ZERC! CANNOT CALCULATE VR. ' sS40
IFC(TESTE,EQ.0) GO TO 630 Syl
IF(CINST.EQ. *NO'>. OR. CINST.EQ. 'NF'>> GO TO 260 suz
WRITE(4,230> 843
230 FORMATC(//'DATA INPUT COMPLETE. THE VALUES ARE AS FOLLOWS:'//> uy
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o000

o000

230 FORMQT(/g DATA INPUT COMPLETE. THE VALUES ARE AS FOLLOWS: '//)
GO TO zsl

R1,R2 EXCHANGE SECTION IF R1i>R2

240 WRITE(1.,250)>
250 FORMAT(//'THE EQUATIONS USED REQUIRE THAT R1 <= R2'.
eg:zx, '—;P;E DATA WILL BE ADJUSTED ACCORDINGLY.'>
=UP¢

UP(S5>=R1
PSI1=UP<10)
UPC10>=UP(9)
UP¢9)=PSI1
AL1=UPC17)
UPC17>=UP (18>
upPdie)=A11
AuYy=UP20)
UPC(20)>=UP (19>
UPC(19)>=A4Y
D1=UP(8)
UP(83=UP(?>
UPC?7>=D1

GO TO 220

260 IFCIUPC2Y.NE, 'VI') GO TO 280

CARLCULATION OF DELTAX

270 R1=UP(5)
R2=UP(6)
LAMDA=UP(22)
1FCIUPC3),.EQ, "WI'> GD TD 272
CALL DELSSCR1.,R2,LAMDA, DELS,DIRECT. O, >
DELS=DELS/(10, ¥¥8>
IFCDIRECT.EQ. 'FI*> GO TO 630
GO TO 280

272 HADS=UP(7)+UP(8)
CALL DELSS(R1.,R2,LAMDA, DP1P2, DIRECT,HADS>
DP1P2=DP1P2/¢10, XX8)
IF(DIRECT.EQ, 'FI'> GO TO 630
RS1=R1+UP(?7)
RS2=R2+P(8)
CALL DELSS(RS1,RS2.LAMDA,DS1S2,DIRECT,0.)
IF(DIRECT.EQ. 'FI') GO TO 630
DS152=D5152/¢10. ¥*8)
CALL DELSSC(R1.,RS2,LAMDA, DP1S2, DIRECT. UP(7>>
IFCDIRECT,EQ. 'FI'> GO TO 630
DP1S2=DP1S2/(10, X¥8>
CALL DELSS(RS1.R2,LAMDA, DP2S1, DIRECT,UP(8>)>
IFCDIRECT,EQ. 'FI1'> GO TO 630
DP251=DP251/(10. ¥*8)

280 [F(NZ(1>.EQ.0)> GO TO 280 /% IF KAPPA CALCULATION NOT REQUIRED %/

E 02
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TE, 02 280 IF(NZ(1>.EQ,0> GO TO 290 /# IF KAPPA CALCULATION NOT REQUIRED %/ 99?7
15:06:22 c 998
C 8399
E CALCULATION OF KAPPR THE DEBYE-HUCKEL PRRAMETER %ggo
1

C REF.: PHYSIK Z. 24, 305 (1823) 1002
c 1003
TEMP=UP (11> 1004
EPS=UPC12) 1005
SuM=0, 1006

DO 285 J=1,NI - 1007

285  SUM=SUM+CCJIYINZCIDANZC D) 1008
CAPPA=DSQRT (4, *P I XEXEXAVOXSUM/ CEPSXBOLTZXTEMPX1000, ) 1008
UP{13>=CAPPA 1010

c 1011
290 CONTINUE 1012
IFCCUPC16Y,EQ. 0, 5. 0R, CUPC17).EQ, 0.5 GO TO 295 1013
IFCIUP(3),EQ. 'WI'> GO TO 295 1014
A11=UP(16) 1015
A22=UP<17> 1016
A33=UP<18> 1017

c 1018
c 1019
g CALCULATION OF THE APPARENT HAMAKER CONSTANT iggfj)-
g REF.: HAMAKER. H.C., PHYSICA, Y, 1058¢1937) 1022
1023

A12=DSQRT (A11xA22> 1024
A13=DSQART(AL1%A33> 1025
A23=DSERT (A224R33) 1026
A132=A12+A33-A13-R23 1627
UP(21>=A132 1028

c 1028
c 1030
C QUTPUT OF DATA VALUES 1031
c 1032
295 IFCCINST,NE, "NO' >, AND, CINST.NE, 'NF‘)>)> GO TO 296 1033
WRITEC1,135 CIUPCTD, J=1, 43, UFCS 5, UPCE), UPC9) , UPC10), UPC7) . UP(B), 1034
RCUPCKD . K=11,1Y4%) 1035
IF(NI.LT.2)60 TO 297 1036
WRITECL, 14> <NZ<J>, J=1,NI> 1037
WRITECL,15)(C<J>, J=1,NID 1038
WRITE(1,16) 1039

297 WRITECL,18)>(UPCT), J=16,22),UP(26) 10u0
GO TO 300 1041

296 WRITECL, 100 CIUPCI), J=1,1) 1042
WRITE(1,30)UPCS), UPCB>, UP(9), UP(105,UP(P),UP(8> 1043
WRITE(L,50)CUP(J), J=11,13),NI 104y
IFCNILLT.2>G0 TO 317 1045
IFCIDEV.NE, 'VD'> GO TO 317 1046
WRITE(1,60) 1047
WRITE(1,61>(NZ(J>.CCIY, J=1.NI> 1o0us
WRITE(L,315) 1048

315 FORMAT(1H>> 1050
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0000

lsloinlel

(wd

C
C
C

315

318
317

300
310

320

33

o

Sv0

580
530

630
ey0

650

FORMAT(1H>)

RERD(4.,318>PAUSE

FORMAT(1AY)>

CONTINUE

WRITE(1,80)CUP<JT), J=16,22),UP(26)
WRITE(C1,310)

FORMATC'ARE YQU SATISFIED THAT THE DATA ARE CORRECT? ‘>
READ(1.,320>I1DATA

FORMAT(1A2)

CALL CASEBACASFUPP, IDATA, 2>

IFCIDATALEQ. 'NO*)YGO T0 8

IFCIDATA,EQ, 'YE')GO TO S70

WRITE(1,330)

FORMATC( ' INCORRECT REPLY! ANSWER YES OR NO. *»
GO TO 300

CONVERSION OF UNITS

UP(22)=UP(22> /<10, ¥X8>
UP(23)>=UP(23) /<10, ¥x8>
UP (24> =UP(24)/(10, ¥X8>
UP(9)=UP(9>/(¢299, 8%1000, )
UP(10>=UP(10) /<299, 8%1000. >
UPCEI=UP (5> /¢10, ¥¥8)
UP(E)=UPCE)/(10, ¥x8>
IFCUP(?),EQ,0.> GO TO 571
UP(7)=UP(?)>/(10, ¥x8)
IFCUP¢8>,EQ.0.) GO TO 650
UP<8)=UP(8)/(10, *¥8>

GO TO 650

INPUT ERRORS SECTION
WRITE(1,5390)

FORMATC//'DATA INPUT INCORRECT.TYPE IN WHOLE LINE RGAIN. '/

GO TO S0
WRITE(L.6840>

FORng//'DﬂTR INPUT INCORRECT/INCOMPLETE. RECHECK DATA!'/)

GO TO
CONTINUE

RETURN
END

G 02
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nE, 02 [Wepeeeeeves v e ey evseves tavive et eor ety eevevivi vy ey ey eves sttty eee e es ey 1087
15:08:22 C 1088
C 1088
C CALCULATION OF THE CRITICAL CHANGE-OVER POINT, DELTAX. FOR 1100
C NON-IDENTICAL SPHERES USING VINCENTS EQUATIONS. 113%
C
c REF, : VINCENT, B., JCIS, u2, 270 (1973), 1103
C 1104
c ALL DISTANCES ARE IN ANGSTROM UNITS 1105
c 1106
C 1107
SUBROUTINE DELS3¢R1,R2,LAMDA, DELS, DIRECT, HADS> 1108
IMPLICIT DOUBLE PRECISIONCA-H.L,0-2> 1109
INTEGER DIRECT 1110
SINSERT SYSCOM>ASKEYS 1111
C 1112
C 1113
c ITERATE TO WITHIN 0.001 ANGSTROM OF DELTAX USING A HALF STEP 1114
C 1115
HD=5, 1116
NCYCLE=0, 1117
HTEST=100. 1118
RD1=R1 1119
RD2=R2 1120
LAM=1.AMDA 1121
1 GSTEP=S, 1122
HDINIT=HD 1123
HDFOL.D=0, 1124
10 HSHORT=HS(RD1,RD2Z,HD, LAM, HADS) 1125
HLONG=HL (RD1,RD2,HD, LAM. HADS) 1128
NCYCLE=NCYCLE+1 11zv
IFCNCYCLE, GT, 1000, ) GO TC 95 1128

IF ¢ CHSHORT,GT,0, ), AND, CHLONG, 61,0, 2> HDIFF=DRESCHSHORT-HLONG> 1129
IFCCHSHORT. GT, 0, ), AND, (HLONG, LT, 0, »> HDIFF=HSHORT+DABS (HLONG > 1130
IF(CHSHORT, LT, 0, ). AND. (HLONG. GT. 0, >> HUIFF=DABSCHSHORT ) +HLONG 1131
IFCCHSHORT,LT. 0. 3. AND, CHLONG, LT, 0, >> HDIFF=DABS(DABS (HSHORT) - 1132
2DABSCHLONG ) 1133
IFCDABSCHTEST-HD), LT, 0,001>G0 TO 40 1134
IFCHDIFF, GT, HDFOLDY GSTEP=-GSTEP/2, 1135
HDFOL D=HDIFF 1138
HTEST=HD 1137
HD=HD+GSTEP 1138

GO TO 10 1139 [

40 DELS=HD 1140 j

C 1141 ;

C 1142 !
C TEST FOR CONVERGENCE 1143
C 1144
CONVER=(HDIFF/HSHORT >%100., 1145
IFCCONVER. GT.0.01>60 TO 50 1148
G0 TO 100 1147
50 WRITECL,80>HDINIT,DELS,HSHORT , HLONG 1148
60 FORMATC'ESTIMATION OF DEL* HAS FAILED CONVERGEMCE TEST'/ 1148
&'INITIAL VALUE DELX =',G11.5,T40, 'ESTIMATED VALUE OF DEL¥ =', 1150

H 02
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TE. 02 & 'INITIAL VALUE DELX =',G11.S,T40, 'ESTIMATED VALUE OF DELX ="', 1150
15:06:22 &G14.5,/, 'HS=",611,5,T40, '‘HL=",G11,5/ 1151
& 'ENTER: - CONTINUE IF YOU WISH TO CONTINUE', 1152

g’ REPEAT  IF YOU WANT TO ENTER YOUR INITIAL GUESS FOR ', 1153
&'DELX'/ 1154

e FINISH  TO QUIT THE PROGRAM ALTOGETHER. '//)> 1155
READ(L, 70 >DIRECT 1156

7?0 FORMAT(1A2) 1457
CALL CASESA(ASFUPP,DIRECT.2) 1158
IF(DIRECT.EQ. 'CO'> GO TO 100 1159
IF(DIRECT.ER. 'RE’'> GO TO 80 1180

GO TO 100 1181

80 WRITE(1,90> 1162

90 FORMATC('ENTER MNEW GUESS FOR DELX.'//> 1183
READ(1, %, END=80 , ERR=80 Y)HD iie4

GD TO 1 1165

95 WRITE(L,96) 1166

96 FORMAT('DELSS ITERATION EXCEEDS 1000 !'//) 1187
DELS=HD i1e8
NCYCLE=0 1168

GO T0 S0 1170

100 CONTINUE 1171
RETURN 1172

END 1173

C 1174

C
CRRERRRRER KRR ROROKRRR KOOSR OO RO KRR 1176
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C

1177

1178

C SUBROUTINE FIND CONTROLS THE CRLCULATION OF DATA 1179
C CALLS SUBROUTINES SORT & MAXMIN 1180
c 1181
c 1182
SUBROQUTINE FINDCNSTEP,NMAX, NMIND 1183
IMPLICIT DOUBLE PRECISION <A-H,L.,0-2> 1184
DIMENSION UP<26). TUPCW), VTKT (200>, VAKT (200, VRKT(200)>,HX (2005, 1185
LYVTSS(2005, YVASS(200> 1186
COMMON /R/UP, TUP 1187
COMMON /B/VTKT, VAKT, VRKT, HX, YVTSS, YVASS 1188
COMMON /C/LFL5,DS1S2, DP1P2, DP1S2, DP2S1 1189
H=UP(23> 11390
HSTEP=UP(24) 1181

HF INAL=UP (25> 1192
NSTEP=DABSCH-HF INAL ) /HSTEP+1,1 1193
IFCCH.LT.1D-10),0R, CHFINAL,LT.1D-10>> NSTEP=NSTEP-1 1194

IF (H. GT. HF INAL OHSTEP=-HSTEP 1195
IF(C-HSTEP), GT, (H/2, ) JHSTEP=HSTEP/2, 1196
HX(L>=H 1197

c 1198
c 1199
C CALCULATE FIRST SERIES OF RESULTS (500-100 ANGSTROMS IN 1200
C STEPS OF 100 ANGSTROMS. > 1201
c 1202
ISIGN=0 1203

NI=1 1204
NF=NSTEP 1205

I=1 1208
HST=HSTEP 1207

s DO 10 N=NI,NF 1208
IFCHX(ND, GT, DRBS(HST)) GO T0 6 1209
NSTEP=N-1 1210

GO TO 14 1211

5] CALL INTERCHXCND , VRKTCND , VRKTC(ND , VTKTCND > 1212
IFCVTKTANY . GT,0) ISIGN=1 1213
IFCVTKTCND LT, -25.0 60 TO 11 1214
IFCCVTKTIN)Y . GE. 25, Y. AND, CVTKT(N), LE. 300.)) 1215

& YVISSCND=VSSCVTKTIND LN 1216
IFCVAGTAN, , GE, -200. > YVASS(N>=VSSCVRKT(ND L ND 1217

HXCNHL Y =HXCND +HST 1218

10 CONTINUE 1218
11 IF¢I.GT.1> GO TO % 1220
IFCCISIGN,EQ. 0D, QND.(VTKT(N) LT.-25>> GO T0 13 1221

c 1222
c 1223
g EXTEND SERIES IN SMALLER INCREMENTS (HSTEP/10) UNTIL VT/KT NEGATIVE 122‘4
225

12 I=I+1 1226
IFCVTKTCNSTEP) LT, -253 GO TO 14 1227
HST=HST/10. 1228
NI=NSTEP+1 1229
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000

o000

o0000

13

i

15
16

30
35

4o

us

NI=NSTEP+1

HXCNI > =HX(NSTEP ) +HST
NSTEP=DABSCHX(NSTEP) /HST>-1+.1
NF:NI+§STEP

GO TO
IF(N,EQ.NF) NSTEP=NF
IFC(N,LT.NF) NSTEP=N

SORT AND FIND MAX. AND MIN, VALUES OF THE ARRAY VT/KT

CALL SORT(NSTEP?

CALL MAXMINCNSTEP, VTKT, NMAX, NMIN>
IF(DABSC(HSTY,LT.1D-8> GO TO 15

IFCCNMAX,EQ.0),AND, ¢I.LT.2)) GO TO 12

IFCCNMAX, EQ, NSTEP) . OR. CVTKTCNSTEP>,GE.0. 3> GO TO 12

LOCATE POSITION OF PRIMARY MAXIMUM TO WITIN 0.001 ANGSTROMS

IF((VTKT(NSTEP).LT.O.).QND.(NMRX.EQ.O))GO T0 120
IFCHXCNMAXD LT, 1. 1E-8) WRITE(L,16>
FORMAT< 'PROGRAM CALCULATING AT UNRERLISTIC DISTANCES < 1 ANGSTROM
&'/' & MAY RUN INTO DIFFICULTIES.,'
HST=HXC(NMAX> /20,
NSTEP=NSTEP+1
HXCNSTER Y =HX(NMAX>
VTKTCNSTEP)=VTKT{NMAX)
VAKT (NSTEP)>=VAKT (NMAX>
VRKT (NSTEP )=VRKT (NMAX>
YVTSSC(NSTEP ) =YVTSSCNMAX)
YVRSSCNSTER)> =YVRSSC(NMAX>
J=NSTEP
HST=-HST/2,
IFCDABSCHST), LT, 1,D-14> GO TO 45
NSTEP=NSTEP+1
HXCNSTEP »=HXCNSTEP-1) +HST
CALL INTERCHXCNSTEP). VRKT(NSTEP), VRKT (NSTEP) , VTKT(NSTEP) >
IFCCYTKTCNSTEP) . GE. 25, 3. AND, (VTKTCNSTEP), LE, 300, )
&YVTSSCNSTEP)=VSSC(VTKTC(NSTER) , NSTEP)
IF CVAKTCNSTEP), GE, ~200. ) YVRSS(NSTEP>=VSS(VAKT(NSTEP) , NSTEP)
éF(¥TKI(NSTEP).LT.VTKT(NSTEP—i)) GO TO 35
0 TO 4D

DELETE POINTS CALCULATED IN HUNTING FOR A PRIMARY MAXIMUM
AND STORE PRIMARY MAXIMUM VALUES

HH=HX(NSTEP)
VT=VTKTC(NSTEP)
VA=VAKT(NSTEP)
VR=VRKT(NSTEP)
YT=YVTSS(NSTEP)
YA=YVASSCNSTEP)

PAGE 26
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YA=YVASS(NSTEP)
DD 48 K=J,NSTEP
HX(K)=0,
VIKT(K>=0,
VRKT(K>=0,
VAKT<K)>=0.
YVTSS(K)=0,

48  YVASS(K)=0.

NSTEP=J

HXCNSTEP ) =HH

VTKTANSTEPO=VT

VAKT(NSTEP) =VA

VRKTINSTEP)>=\R

YVTSSCNSTEP)=YT

YVASSC(NSTEP)=YA

IF NO SECONDARY MIN. FOUND LOOK AT LARGER SEPARATIONS

S0 IFCNMIN,GT.1>G0 TO 87
HXCNSTEP+4)=HX(1)>
VTIKT(NSTEP+4>=VTKT (1)
VAKT (NSTEP+1)=VAKT (1>
VRKT(NSTEP+1)=VRKT(1>
YVTSS(NSTEP+1)=YVTSS(1)
YVASSCNSTEP+4)=YVRSSC(1)
NSTEP=NSTEP+1
HST=DABS(HSTEP)
J=NSTEP+1
52 NSTEP=NSTEP+1
S5 HX(NSTEP)=HX(NSTEP~1)+HST
60 CALL INTERCHXCNETEP>, VAKT(NSTEP) , VRKT(NSTEP), VIKT(NSTEP>>
IFCCVTKTINSTEP) . GE, -255, AND, CVTKT(NSTEP>.LT.3005>
R YVTSS(NSTEP)=VSSCVTKT(NSTEP),NSTEP>
IFCVAKTCNSTEP), GE, 200> YVASSCNSTEP>=VSSCVAKT(NSTEP) ,NSTEP>
IFCVTKTSNSTEP) ., GT, VIKTCNSTEP-1>) GO TO 85
IFCHXCNSTEP), GT, <1, D-04%))6G0 TO 70
GO TO 52

IF NO SECONDARY MIN. RT SEPARATIONS LESS THAN 10,000 ANGSTROMS
DELETE EXTRR POINTS FROM ARRAYS

70 DO 80 K=J,NSTEP
VTKTCK)=0,
VAKT <KD =0,
VRKT(K)=0,
HXCKY=0.
YVTSS(K>=0.
YVASS(K>=0,

80 CONT INUE
NSTEP=J-1
GO TO 110

PAGE 27
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TE, 02 C 1335
1S:06:22 C 1336
C SORT & FIND MAX. & MIN. VALUES OF THE ARRAY VT/KT iggg
c
85 CALL SORTC(NSTEP) 1339
CALL MAXMINCNSTEP, VTKT,NMAX, NMIN> 1340
C 1341
C 1342
c LOCATE POSITION OF SECONDARY MIN,TO WITHIN 0,001 ANGSTROMS 1343
c 1344
87 J=NSTEP+1 1345
90 HST=DABS(HSTEP>/10. 1346
NO=1 1347
95 HST=-HST/2. 1348
IF¢DABSCHST), LT, (1,D-11>>G0 TO 105 13438
130 NSTEP=NSTEP+1 1350
IFCND. GT. 1DHH=HX(NSTEP-1) 1351
IF(NQ, EQ, 1) HH=HX(NMIN) 1352
HXCNSTEP Y =HH+HST 1353
NO=2 1354
CALL INTERCHXCNSTEP ), VAKTC(NSTEP) , VRKTCNSTEP)Y , VIKT(NSTEP) > 1355
IFCCVTKTCNSTEP), GE, -25), AND, (VTKTC(NSTEP), LT, 300> 1356
& YVTSSC(NSTEP)=VSSC(VTKTC(NSTEP)Y,NSTEP) 1357
IFCVAKTCNSTEPY, GE, -200) YVASS(NSTEP)=VSSCVRKT(NSTEP) ,NSTEP) 1358
IFCVTKTCNSTER), GT, VIKT(NSTEP-1))G0 TO 95 1359
GO TO 100 1360
C 1361
C 1362
C DELETE POINTS CALCULATED HUNTING FOR A SECONDARY MINIMUM 1363
g AND STORE SECONDARY MINIMUM VALUES 135;
1
105 HH=HX(NSTEP> 1366
VT=VTKT(NSTEP) 1387
VA=VRAKT(NSTEP) 1368
VR=VRKT(NSTEP) 1369
YT=YVTSSC(NSTEP> 1370
YA=YVARSS(NSTEP> 1371
DO 108 K=J.NSTEP 1372
HX(K>=0, 1373
VTKTCKD=0. 1374
VRKT(KD>=0, 1375
VAKT (K>=0 1376
YVTSSCKI=0, 1377
108 YVASSCK)=0, 1378
NSTEP=J 1379
HX(NSTEP) =HH 1380
VIKTCNSTER ) =VT 1381
VAKT(NSTEP)=VA 1382
VRKTC(NSTEP)=VR 1383
YVTSSCNSTEP)=YT 1384
YVASS(NSTEP)>=YA 1385
[» 1386

M 02
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nE, 02 C 1386
S:06522 C 1387
{(; SORT ¢ FIND MAX. & MIN. VALUES OF THE RRRAY VT/KT iggg

110 CALL SORT(NSTEP) 1330

CALL MAXMINCNSTEP, VTKT,NMAX, NMIN) 1391

120 CONTINUE 1392

RETURN 1393

END 1334

c 1395

C 1396

C 1397

W P PR SIS I LY LYY S EIE SIS LI CYCI LI LI IILI SIS TITEL L LTINS SRS 2 1398




NN 1 mvo PAGE 30
nE, 0z 2y Ay A R RS A A RIS ITI TSRS ELIPIELTIELLLANIIR LIS LL NS EI 2SR Y S 1398
15: 065222 C 1399
[ 1400
I SUBKOUTINE INTER CONTROLS THE CALCULATION OF 1401
r‘;‘ THE TOTAL ENERGY OF INTERACTICN (VT i:g%‘
[ 1404
SUBROUTINE INTER (H, VAKT, VRKT,.VTET) 14ws
IMPLICIT DOUBLE PRECISION (A-H.L.0-2> 1406

E PRECISION ISS 1407

DIMENSION UPC26), TP <Y 1408
COMMON /R/UP, [UP 1409

. FOMMON /C/DELS, DS152, DPP2, DPLS2, DP251 izﬂ
[ u12
[ INITIARLISE VARIABLES 1413
I 1414
TEMP=UP(11) 1415
ALI2=UPC21) 1416
LAMDA=UP (22> bUL A
AL=UP(S> 1418
R2=UP(B) 1419
A11=UPC16) 1420
AZ2=UP 1V 142
A33=UPC18) a2
VSF=UP(26) 1423
HADS=0, 1424

[w 1428
IFCIUPCRY,EQ, 'OU'D GO TO S 1426
Rul=UP(19) 142y
A55=UPC20) 1428
D1=UPC?) 1429
D2=UPC8) 1430
RS1=R1+D1 1431
RS2=R2+D2 1432
HADS=D1+D2 1433

[ 1434
5 IFCIUPC2),.EQ. 'HA'Y 6O TO 150 1435
IFCIUPC2).EQ. 'CL'Y GO TO 170 1436
IFCIUPC3).EQ, 'WI*Y GO TO 35 1437
IFCH-DELS)Y 10,10.20 1438

10 HFUN=HSCR1.R2,H,LAMDA. O, 1439
GO TO 30 1440

20 HFUN=HL(R1,R2,H,LAMDA.O, 1yl

30 —R1321<V°~F 712 ¥HFUN 1442

GO TO 2 1443

35 IF(H—DSisa‘) 40,%0,50 144
40 HS1S2=HSCRS1.,RS2.H,LAMDA.0. ) 1445

GO TO 60 1448

S0 HS1S2=HL.<RS1,RSZ.H.LAMDN, 0, > 1447

60 IFCH-DP1P2) ?0,70,80 1448
70 H“iPZ-HS(Ri R2,H, LAMBAR. HADS) 1443
GO TO S0 1450

80 HP1P2=HL (R1.R2,H.LAMDA, HADS) 1451
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TLE. 02 80 HP1P2=HL (R1.R2,H,LAMDA, HADS) 1451
1s:06:22 30 IF(H-DP1S2) 100,100,110 1us2
100 HP152=HS(R1,RS2,H, LAMDA, D1> 1453
GO 70 120 145y

110 HP1S2=HL (R1,RS2,H,LAMDA. D1) 1455
120 [F(H-DP2S1) 130,130,140 1use
130 HP2S1=HS(RS1,R2,H.LAMDR, 2> 1457
GD 7O 130 1458

140 HP2S1=HL(RS1,R2,H,LAMDA,D2) 1453
GO TO 190 1460

c 1uel
150 IFCIUPC(3Y.EQ. 'WI') GO TO 160 1uez
VA=-A132*VSF/12. XHAMFUNCRL,R2.H, 0. ) 1463

GO TO 200 1usy

160 HS1S2=HAMFUN(RS1,RS2.H,0.) 1ues
HP1P2=HAMFUN(R1, R2.,H, HADS> 1ues
HP1S2=HAMFUN(R1,RS2,H, D1> 1467
HP2S4=HAMFUN(RS1,R2,H, D2 1468

GO 70 180 1469

170 IFCIUPC3),EQ, 'WI') GO TO 180 1470
CALL. CLUMCH, ISS.,R1,R2,0.> 1471
VR=-A132XVSFkISS 1472

GO 7O 200 1473

180 CALL CLi#M(H,HS1S2,RS1.,RS2,0.) 147y
CALL CLUM(H,HP1P2,R1,R2,HADS) 1475

CALL CLUM(H,HP1S2,R1,RS2,D1) 1476

CALL CLUMCH, HP251,RS1,R2,D2) 1u7?

190 VA=-CHS1S2X(DSART (ALY )-DSART(A33) ) ¥ (DSQART(ASS)-DSART(A33>) 1478

g +HP1P2% (NSORT<A11)-DSART (AYY) Yk (DSQRT(R22)-DSART(ASS) > 1478

g +HP1S2x (DSERT(A14 >-DSRRT(AYY > >k (DSQRT(A22>-DSART (AS5>> 1u80

g +HP251k(DSRRTCA22> -DSART (ASS) >k DSQRT CAYY ) -DSARTCA33))) 1ugl

2 *VSF/12, 1u82

200 CALL REPUL(H.VR) 1483
=VA+VR 1484
VTKT=VT*(10, *¥16> /(1. 3805XTEMP) 1485
VARKT=VA%(10, ¥¥16) /1, 3B0S¥TEMP) 1u86
VRKT=VR¥(10, ¥¥16> /<1, 3B0SXTEMP) 1487

C 1u88
RETURN 1489

END 1490

C 1481

Cc
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15:06:22 C u9
E FUNCTIONS HS & HL INVOLVED IN THE i.:gg
C CALCULATION OF THE SHORT RANGE (HS> & LONG RANGE (HL> GZOMETRIC 1497
[ FUNCTIONS FOR NON-IDENTICAL SPHERES 1us8
C 1499
C -2 1500
C 1.VINCENT, B.., JCIS, u2, 270 ¢1973). 1501
[ 2.0SMOND, D.W.J., VINCENT, B., & WRITE, F.A.W.. JCIS, 42, 262 ({973 1%02
c 1503
FUNCTION HSC(R1,R2.H,LAMDAR,HADS> 1504
IMPLICIT DOUBLE PRECISIONCA-H,.L,0-2> 1505
RA=1.01 1508
B=0.14*x2, %3, 1416/1LAMDA 1507
C=R1+R2+HADS+H 1508
X=H/(2,¥R1) 1509
Y=R2/R1 1510
U=XKX+XKY +X 1511
TL=kCY/U+Y/CU+YI +2, kDLOGCU/CU+YD D) 1512
T2=B. XRIXR1¥BX (2, XY+(2. XU+Y)*DLOG(U/(U+Y>>)>/C 1513
HS=T1+T2 1514
RETURN 1515
END 1518
[ 1517
c 1518
FUNCTION HL(R1,R2,H.LAMDA,HADS> 1519
IMPLICIT DOUBLE PRECISIONCR-H,L,0-2> 1520
PI=3,14159 1521
AP=2, USXLAMDA/ (2. ¥P1) 1522
BP=2. 0k <LAMDA/ (2. XPI) )X (LAMDA/ (2. ¥P1)> 1523
C=R1+R2+HADS+H 1524
X=H/<2. ¥R1> 1525
Y- 1528
U=XCkX+XKY +X 1527
S1=APXCYRCL, +YIX L +Y) /CUXU + YK (L, - YO XL, =YD/ CCU+YIRCULYD DD 1528
S2=AP%(2. kCYRY=Y+1. D /CU+YD =2, kCYRY+Y+1. D /U4 XDLOGC CU+Y) /UD)D 1529
S3=BP*(2, /CU+Y) -2, /U+CYRY+Y+1, >/ (UXUD—CYXY-Y+1. D /CCU+ YD XCU+YI DD 1530
5‘4=BP*(Y*(1. +Y2RCL, +Y) /7 CUXUXUD +YXCL, -YD X (L, =YD/ (KUY I RCU+YI X CU+YD) 1531
1532
H. (51+52)/(10. ¥C>+(S3-S4) /(60 . ¥kR1*R1) 1533
RETURN 153u
END 1535
C 1536
c 1537

R A RO RO RO KKK KRR, 1538

B 03
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2 06 53
SUBROUTINE HAMFUN WHICH CRLCULATES THE 1540

C GEOMETRIC FUNCTION IN THE CRLCULATION OF VA USING HAMAKER'S EQUATION 1541

c 1542

FUNCTION HAMFUNCR1,R2,H, HADS) 1543

DDUBLE PRECISION H,HADS,R1,R2,X.Y,Z 154y

X=C(H+HADS) /(R1+R2> 1545

Y=R1/R2 1546

Z=XKk2, +XKY+X 1547

HAMFUN=Y/Z4+Y/CZ+Y ) +2, ¥DLOGCZ/CZ+Y)) 1548

C 1543

RETURN 1550

END 1551

c 1552

C
CRERRRKRRRRRR AR RRRRRRR KRR AR R KR RRRRRRR RO RORRORRORRORRRRRRRORKROR R RRORRR KRR 1554
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SUBROUTINE CLUM CRLCULATES THE GEQOMETRIC FUNCTION USING THE EQUARTIONS
OF CLRYFIELD ET AL
REF.: 1. CLAYFIELD, E,J., LUMB, E.C. AND MACKEY. P.H.,

J. COLLOID INTERFACE SCI,, 37, 382 (13871,
2. CASIMIR, H.B.G. AND POLDER, D., PHYS, REV., 73, 360 (19uy8>

CmASORO0000

UM (H, ISS,R1,R2,HADS)
IMPLICTT DA " PRECISION <A-H,I.L,0-2)
DIMENSION 1) SHIUPCYS

COMMON /a1/7Up , NIUP

SUBROUT TR

INITIALISE VARIAGLES

LAMDA=UP 22>

PI=3, 14159

H=H+HADS

RHO=3., kLAMDA/ < 2. ¥FP 1>

A=1.01

B=0, 14%2, ¥P [ N_AMDA

C=2, WS/ (2, ¥P N1 AMDED

D=2, 04/¢C2, XPI/LAMDRO ¥ (2, XP [ /LAMDA> >

izluiaXe)

H2R1=H+2, ¥XR1

H2R2=H+2, ¥R2

H2R12=H2R14R2*2,

IFCRHO, GE, H2R12) 60 TO 300

IFC(H2R12, GE, RHOY . AND, (RHD, GT.H2RZ>Y GO TO 300

151 REGION OF INTEGRATION,

IS1A=DLOG (HER1AHAR2/ CHXHRR12) >+ (RIHR2 (L, /HRR12-L. /W)
3 +(R1-R2)¥ (1, /H2R2-1, /HIR1 D +RLIR2
g kL, AHERk2+1. /CHERLRHER1 + 1, /(HARZWHERZ> +1., /HRRL+ 2 ¥RIFRI D>

IQlB”i M-1, H2ZR1-1, /H2R2+1, /HZR1Z+(RI+R2 KL, /(Hahi¥HER1R
=1, 7CHIHD D+ (R1I-B2>% (1, /(HIRZFHERZ -1, /CHIRLEHIALY >
& +2. FRLKR2¥ (1, /HEk3+1, ZHER1KE3+1, /HIR2¥KI+1, /HARLZKNR

GO0

I}

[S1=C/30, ¥I51R-D/180, ¥I518
[FCCHRER1L. GELRHOY L AND, (RHO,GT.HY Y &0 TO 100
IFCCHZR2, GEL RHOY AND, (RHOL GT,H2R1>) GD TO 200
1S8=151

GO TO 400




NOV 1382 DLVO PAGE 35

TE. 02 c 1604
15:06:22 c 1605
c IS2 REGION OF INTEGRATION, 1606
c 1607
100 RHO1=RHO-H 1608
ALPHA=A/(2. ¥RHOXRHO) -B/RHO~C/ (3. ¥RHOX*3) +D/ (4. XRHOX¥Y ) 1609
BETA=-2, XA/ (3., XRHOX*¥3> +B/ (RHOXRHO> +C/(2, XRHOXXY > -2, XD/ (5. XRHOX*S) 1610
c GAMMRA=A/ (4. XRHOX*Y > -B/ (3, ¥RHO**3)-C/ (S, ¥RHO¥*5)+D/<6, ¥RHO**6> igi%
' I1S2R=ALPHAXRHO1 ¥RHO1 X (R1-RHO1/3. ) +BETAX(RHOLXRHOL*R1k (R2+H) 1613
g +RHOLX¥3% (2, ¥R1-R2-H) /3, —-RHOLX¥4 /Y. > 1614

1615
152B=RHOL¥RHOLXHXRLXH2R2+RHO1 ¥*3/3, X (Y. XR1K (H+R2) -H¥H2R2> 1616
g +RHO1¥¥Y4/2, X(R1-R2-H)-RHO1%X5/5. 1212

161
152C=RH01-2 *CR1+R2+H) ¥DLOG CRHO/H) +HXH2R1* (1. /H-1. /RHO> +2, ¥R2 1619
* (2, ¥CRL+H XL, /H-1, /RHOD -HXHZR1/2, ¥ (1, /CHKH) -1, /(RHOXRHQ) > > 1620
1821
1S2D=CRHOXRHO-HXH)> /2, -2, X(R1+H)XRHO1+ (HXH+2. *(Ri+R2)*H+2 *R1¥R2) 1822
g *DLOGCRHO/HY +R2% -RHO1~H¥H2R2% (1, /H-1. /RHOD 1223
1

IS2E=DLOG(RHO/H>-2, X(R1+H> ¥ (1, /H-1, /RHO> +H¥H2R1 /2. X (1, /CH¥H> 1625
-3 -1./(RHOXRHO) > +3. ¥R2 1828
g *(-(1. /H-1. /RHO) + (R1+HD X (1. /CHXH) -1, /¢RHOXRHO ) > -HxH2R1 /3. 1627
g *(1, /HKE3-1, /RHOX¥3)) 1628
1629

ISZF—(i /H-1, /RHO) - (R1+H) ¥ (1. /CH¥H) -1, /CRHOXRHQ) ) +HXH2R1/3. X<1. / 1630
H¥x%3-1. /RHOXX3)-U4., ¥R2 1631
& *€0.5%(1. /CHXHD -1, /¢RHOXRHO) > -2, X(R1+H)> /3. X (1. /Hx¥3-1. / 1832
e g RHOXE3) +HXH2RL Y, %<1, /HKKY-1, /RHOXKY D > 1838
163

155=151+IS2R+GAMMAX I S2B+A/12. X1S2C-B/3. ¥1S2D-C/30., XIS2E+D/60. XIS2F 1635

GO TQ uoo 1836
C 1837
c 1638
E 1S3 REGION OF INTEGRRTION, 1639
1640

200 ALPHA=A/(2. XRHOXRHO)~B/RHO-C/ (3. XRHOX%3>+D/ (Y4, kRHOXKY > 1641
BETR=-2. %A/ (3. XRHO**¥3>+8/(RHOXRHO) +C /(2. XRHOXKY>-2, XD/ (5. kRHO*X5> 1642

c GAMMA=R/ (4. XRHOX¥U > -B/ (3, ¥RHOXX3>-C/ (5, XRHOX¥S > +D/ <8, ¥RHOXX6 > 1643
1644

IS3A=Y, XRL¥*3/3. ¥ALPHA+Y. ¥R1¥X3/3, X(R1+R2+H) XBETA 1645

-3 +4. KRLKKIX CCCHKH) +2, XCR1+R2DXH+(R1+R2) ) +8. /5. XR1*¥R1) XGAMMA 1646
1647

1S3B=Y. ¥R1-2. X{R1+R2+H> *DLOGCH2RL/H>+2, ¥R1¥R2% (1. /H+1, /H2R1) 16:8

16439

IS3C=C C(H¥HY +2. ¥k (R1+R2) +2., XR1XR2)*DLOG (H2R1/H) -2, XRLKk(R1+ 1650

-3 (2. ¥R2Y+H> 1651
1652

IS3D=DLOGCH2R1/H)-R1%(1, /H+1, /H2R1 ) +R2X (-1, /H+1. 7H2R1+R1K (1, / CHXH) 1653

g +1, /7CH2R1XHZR1) > 1654

1655

IS3E=1. /H-1. /H2R1-R1%(1, /(HKH) +1. /CH2R1¥H2R1) D +R1K (-1, /(HXH) 1656

€ +1, /CH2R1IXHZR1)+2, XR1% (1. /HXX3+1, /(H2R1¥X3>)) 1657
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E. 02 4 +1. /CH2R1XH2R1) +2. ¥R1¥(1, /H¥x%x3+1, /CH2R1**3)>)> 1657
15:068:22 C 1658
155=151+1S3A+A/12. ¥I1S3B-B/3, X1 S3C-C/30., ¥IS3D+D/180. XIS3E 1659
GO TO 400 1660
c 1661
C 1662
(C: I54 INTEGRATION REGION. 1233
300 IS4A=R1+R2+HXDLOGCHXCH2R1+2. *R2) /(H2R1XH2R2) ) +R1¥R2% (1. /H+1. /H2R1 1665
3 +1. /H2R2+1. /(H2R1+2. ¥R2)) iggg
ISUB=(HXH+2. ¥(R1+R2>¥H+2. kRLKXR2) ¥DLOG(H2R1 ¥H2R2/ (H¥(H2R1+2. ¥R2)) > 1668
g 4. XR1xR2 1663
1670
ISU=A/8. xISuA-B/3. XxISuUB 1671
1SS=IS4 1672
IF(RHO. GE.H2R12)> GO TO 400 1673
c 1674
C 1675
[og ISS INTEGRATION REGION. 18;6
c 1677
ALPHA=A/ (2. ¥RHOXRHO) -B/RHO-C/ (3, XRHOX%3) +D/ (4, ¥RHOX¥4) 1678
BETR=~2. ¥A/ (3. ¥XRHOX*3)+B/(RHOXRHO>+C/ (2. ¥RHOX¥L > -2, XD/ (S XRHO**S5) 1679
GRMMA=A/ (4. XRHOFKKY ) —B/ (3. XRHOX.K3) -C/ (5, ¥RHOXX5)+D/ (6. XRHOXXE) 1680
RHO1=RHO-H 1681
Q=2. %(2. ¥R2+R1+H) 1682
R=C(H+R2)>*(H+2. ¥R1+2. ¥R2) 1683
1684
IS5A=U. XR1¥k3/3. ~(RHO1- (2. ¥R2>%¥2> % (R1-(RHO1-2. %R2/3.)) iSSS
686
ISSB=4. FR1F*3/3. ¥ (R1+R2+H) + (RHO1-2. XR2)k¥4/4, - (RHO1-2. ¥R2>X%3 1687
4 /3.%(2, ¥R1-R2~H> - (RHO1-2. ¥R2)k2X (R2+H) ¥R1 ig

c
ISSC=Y4, XR1X¥3/3. ¥ (HXHD +2, X(R1+R2)¥H+2, XR1kA2+6. kR1*R1/5. ) 1690
£ —C(RHO1-2, *R2) X} 2¥HKR1KH2R2- (RHO1-2. ¥R2) %*3/3. k(4. XRLX(H+R2D 1591
c 2 -HkH2R2)—- (RHO1-2, ¥R2)%k4/2, ¥ (R1-R2-H) +(RHO1-2. ¥R2)¥¥5/5. 1392
33
I1S5D=-2, X(R1+R1+H>¥DLOG(H2R12/RHO) +H2R12-RHO+ (R¥ (1. /RHO-1. /H2R12)) 1694
e *C2. XR2%(—Q%(1. /RHO-1. /H2R12) )+R/2. ¥ (1. /(RHOXRHO) -1. /(H2R12 1695
g ¥H2R12>)) 16836
c 1697
ISSE—(!-miZ*HZRiZ—(RHO*RHO)/Z. >-Qk(H2R12-RHOD +( (HXHD +2. X(R1+R2)XH 16388
c +2. FRIXA2D XDLOG (H2R12/RHO) +R2¥ (H2R12-RHO+R* (1. /RHO-1. /H2R12)) 1G99
1700
ISSF=DLOGCH2R12/RHOD 0% (1, /RHO-1, /H2R12>+R/2, ¥ (1. /(RHOXRHO) 1701
g -1, /7¢H2R12¥H2R12) ) +3. ¥R2% (1. /RHO-1. /H2R12-0/2, % (1. /(RHOXRHOD) 1702
- g 1. /7CH2RI2¥H2R12) ) +R/3, X (1, /RHOXX3-1, /H2R12%%3)) %;gﬁ
I1S5G=1. /RHO-1. /H2R12-0/2. ¥(1. /¢RHOXRHOD -1, /(H2R12¥H2R12) ) +R/3. 1705
e *¥(1. /RHOX¥3-1, /H2R12¥A3) +4, ¥R2¥ (0. 5% (1., / (RHOXRHO) 1706
€ -1, /7CH2R12%H2R12) >-Q/3. ¥(1. /RHO¥*3-1. /H2R12¥%3) +R/4. 1707
-2 *C1. /RHOXKY-1. ZH2R12K¥4)) 1708
1709
ISS=CISU+ALPHAX ISEA+BETAX I SEB+GAMMAXISSC+A/12, ¥I1SED-B/3. XISSE-C 1710
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T, 02 1S5=( IS4+ALPHAX I SSA+BETAX ISSB+GAMMAXISSC+A/12. ¥ISSD-B/3, XKISSE-C 1710
15:08: 22 g /30. ¥ISSF+D/60, XI1S56> 1711
c iri2

400 CONTINUE 1713

185=155/(R1+H+R2) 1714%

RETURN 1715

END 1716

C ivi7

1718

C
CERERRRRR R ERRRRRRR KRR KRR R KRR KRR KRR KRR KRR KRR RRRRRR KR RK 1719
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c 1720
C SUBRQUTINE REPUL 1721
c CALCULATES THE REPULSIVE ENERGY OF INTERACTION (VR i;gg
C
C 1724
SUBROUTINE REPUL (H, VR) 1725
IMPLICIT DOUBLE PRECISION (A-H,L.0-2) 1726
DIMENSION UP(26), TUP(Y) i17av
COMMON /A/UP, IUP 1728
C 1728
C 1730
C INITIALISE VARIABLES, 1731
c 1732
EPS=UP(12> 1733
PSI1=UP(9) 1734
PSI2=UPC10> 1735
R1=UP(5) 1736
R2=UP(8) 1737
IFCIUPC3).EQ, 'OU')> GO TO 10 1738
R1=R1+UPC(7) 1738
R2=RZ2+UP(8> 1740
10 CAPPA=UP(13) 1741
C 1742
c 17u3
C €1> CALCULATION OF THE REPULSIVE ENERGY OF INTERACTION <(VR> 1744
c AT CONSTANT POTENTIRL 1745
C 1746
C REF,: HOGG,R,, HEALY,T.W. & FUERSTENAU.D. W, , 17?7
E TRANS. FARADAY SOC., 62, 1638 (1966). 13':3
C 17
FACL=EPSYRLKR2X(PSIAKPSIL+PSI2HPSI2) /(Y. X(R1+R2)) 1750
FAC2=2, *PSI1XPSI2/(PSIL¥PSI1+PSI2KPSI2) 1751
TR1=FACIXFAC2XDLOGC (1, +DEXP(-CAPPRXH) ) /(1. ~-DEXP (~CAPPAXH) ) ) 1752
TR2=FRCLXDLCG (L, -DEXP (-2, XCAPPRY¥H) > 1753
VR=TR1+TR2 1754
C 1758
v 1758
C (2> CALCLLATION OF THE REPULSIVE ENERGY OF INTERACTION <VR)> 1757
c AT CONSTANT CHARGE 1758
C 1758
g REF,: WIESE,G.R, & HEALY,T.W., TRANS, FARADAY SOC., 66.,430(1370> i;BO
61
IFCIUPCL),EQ. ‘PO ) GO TG 20 1762
CC1=EPSXRLXA2/72, ¥(R1+R2)) 1763
CC2=PSI1kPSI1+PSI2KPSI2 1764
CC3=D.0G<1, -DEXP(-2, XCRPPAH) ) 1765
VR=VR-CCLkCC24CC3 1766
C 1767
20 CONTINUE 1768
RETURN 17638
END i
C rel
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C Y
o 1775
C SUBROUTINE SORT 1776
;_‘ SORTS DATA INTO DECREASING ORDER & DELETES REPEATED OUTPUT %;;g
s 1779
SUBROUTINE SORTC(]> 1780
IMPLICIT DOUBLE PRECISIONCA-H,0-2) 178l
BIMENGION H(200), T(2003,R42005,R<2001,5¢220),F(200) 1782
COMMON /B/T,R.R.H,S.F 1783
C 1784
[ 1785
C DELETION OF REPESTED QUTPUT. i;ge
e v
D0 60 J=1,] 1788
IFCILEQ, DGO TO &0 1789
JE=J+1 1730
20 DO 30 K=JK.1 1781
IF(BAASCHC I ~HGOD 2, GT. C1, D-113060 TO 30 1792
I=I-1 1733
DO 50 L=k, ] ivsu
1795

17!
ir7ay

47!
SLo=8L+ L0 1793
FOLoaf {41 18080
j=50] CONT INLE 1804
HL+10=0.0 i802
T +10=0,0 1803
AL+ L=0,0 1804
Bil+1d=0,0 1805
S+ L0 1806
Fled .0 1807
30 CONT INUE 1808
80 CONTINUE 1809
C 1810
C 1811
C SORT OF THE QUTPUT aRBAY INTD DECREASING ORDER 1812
¢ 1813
DO 130 Mi=2.1 1814
IFCHCMLY LT HOME-1006G TO 130 1815
WTEMP=H(ML > 1816
HKTEMP=T(ML> 1817
YTEMP=ACML) 1818
ZTEMP=R(ML> 161%
UTEMPS 13 1820
EMPF ¢ 1821
1822
1823
1824

s
<3
fov}




HMDO=HMZ+ 1>
T2 =TM2+L)
A2 =AM+
ROM2=R(MZ+1)
SC(M2y=S<M2+L)
FORY=F{M2+1)
80 CONT INUE
DD 80 M3=1.MJJ
IFCWTEMP. GT.HCM3X IGO0 TO 100
30 CONTINUE
GO TO 130

100 Mu=1

120 HOMOI=HMu-1)
TOMO=TM-1D
A =AMY-1D
ROMO=R(M4-1)
SCMY)I=SCM-1)
FOu»=FOMM-10
Ma=M4-1
IF(MY.EQ, M3>60 TO 120
GO TO 110

120 CONTINUE
H(M3)=WTEMP
TMD=XTEMP
A(M3>=YTEMP
R(M3OI=ZTEMP
SCM3Y=UTEMP
FLM3)=VTEMP

130 CONTINUE

150 CONTINUE
RETURN
END

C

C
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SUBROUTINE MAXMIN FINDS THE INDICES CORRESPONDING TO THE
MAXTMUM AND MINIMUM VALUES OF THE ARRAY X

SUBROUTINE iAXMINCN, X, NMAX, NMIN)
IMPLICIT DOUBLE PRECISION (R-H,0-Z>
DIMENSION X(200)>
XMAX=X(1>
XMIN=XC1>
NMIN=1
NMAX=1
DO 10 J=2.N
IFOMAX, GT. X(J»>G0 TO 10
NMAX=J
XMRX=X(J)>
10 CONTINUE
D0 20 L=2,N
IFCL, GT.NMAXOGO TO 30
IFCXMIN,LT, XCLY)YGO TO 20

<
C
c
C
c
c

NMIN=L

XMIN=X(L)
20  CONTINUE
30 CONTINUE

IF(XMAX.GT.0.>G0 TO b
NMAX=0

NMIN=0
Y0 IFCXMIN, GT, 0 ONMIN=0

o

RETURN
END
C

cC
CREERERKE KRR KRK KR ERER KRR RO OROR KRR RO R RRR K
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1858
1860
1861
1862
1862
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1873
1880
1881
1882
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e, 02 CREXKEF RO AR OO OO R RR KRR ROk 1893

15:06:22 C 1894

C 1895

C SUBROUTINE STABIL CALCULATES THE STABILITY RATIOD 1836

C REF. :REERINK, H.. OVERBEEK, J.TH.G., DISC.FRRADAY SOC.,18.7u4 (1954), 1897

C CLENSHAW, A.R., CURTIS, NUM. MATH. 2, 197 (1960> 1838

C OLIVER, J., COMP. J. 15, 441 <1972) 18938

g Q'HARA, H., SMITH, F.J.., COMP. J. 11, 213 (1968> iggg

SUBROUTINE STABIL (W, FUCHS, GUESS., NMAX, ERRORL , ERRORZ, NOFUN1 . NOFUNZ, 1802

&VTL) 1803

IMPLICIT DOUBLE PRECISIONC(R-H,0-2Z> 1304

EXTERNAL FUN1,FUN2 1805

COMMON /R/UP, IUP/B/VTKT, VAKT. VRKT, HX, YVTSS, YVASS/D/RMEAN 1806

DIMENSION UP(26), IUPCY)Y, VTKTC200 5, VAKT (200>, VRKT(200>, HX(200), 1807

&YVTSS(2005., YVASS (200> 1908

C 1308

C 1910

g TESTS WHETHER THE STABILITY CONSTANT CALCULATION FEARSIBLE 1911

1912

H=1,D-8 1913

5 CALL INTERCH, VA, VR, VT1) 1914

IFCVTL.LT.0> GD TO 15 1915

IF(H,LE.1.D-9>G0 TO 40 1916

H=H/10, 1917

GO T0 5 1918

15 DH=H 1919

GO 10 20 1920

C 1921

C 1922

c CALCULATES THE VALUE OF H WHEN VT/KT = -10. 1323

€ 24

10 CALL INTERCH, VA, VR, VT> 1925

20 IFCVT, GT. -10, ) DH=-DH/2. 1926

IF(DH.LT.1,D-10> GO TO 30 1927

H=H+DH 1928

GO TO 10 1929

30 CONTINUE 1930

c 1931

C 1932

g CALCULATES THE VALUES FOR THE STABILITY CONSTANT CALCULATION. 1833
183

R1=UP<5) 1935

R2=UP(6> 1936

IFCIUPC(3),EQ. 'QU*) GD TO 35 1937

R1=R1+UP (7> 1938

R2=R2+UP(3) 1939

3% RMEAN=(R1+R2>/2. 1840

S1=C(H+R1+R2>/RMEAN 1941

S2=(1,E-Y4+R1+R2) /RMEAN 1342

c 1943
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CALCULATES AN INITIAL GUESS FOR THE VALUE OF W FROM THE
FORMULA OF REERINK & QVERREEK

GUESS=DEXPC(VTKT(NMAX) >/ (2, ¥UP (13> XRMEAN)
EPS1=GUESS/1000.

DOoO0O0

FUCHS INTEGRAL BY THE METHOD OF CLENSHAW & CURTIS (NAGF LIBRARY)

o000

NCOUNT=0

7?0 CALL D04ARGF(S1,S2,FUN1,50,EPS1,0,0,FUCHS, ERRORL,NOFUNL, 0>
NCOUNT=NCOUNT + 1
IFCNCOUNT. GT. S>WRITE(4,?75)

7?5 FORMATC'ND. OF FUCHS INTEGRAL ITERATIONS>S !'//>
IF(NCOUNT, GT.5>G0 TO 80
IFCFUCHS, LT, <1000. ¥ERRORL ) YEPS1=FUCHS/5000 .,
IFCFUCHS, LT, <1000, ¥ERROR1>>G0 TO 70

ESTIMATE OF THE RTTRACTIVE INTEGRAL BY THE TRAPEZIUM RULE

OO0O0

80 RINTEG=0.
S=S

DS=(S2-S1>/10.
DO 60 I=1.40
AINTEG=RINTEG+(FUN2¢S)+FUN2(S+DS>>%DS/2,
S=S+DS
€0 CONTINUE
EPS2=AINTEG/1000.

ATTRACTIVE INTEGRAL BY THE METHOD OF CLENSHAW & CURTIS
CALL D01AGF(S1.,S2,FUN2,50,EPS2,0,0, DENOM, ERROR2. NOFUN2, 0>

STABILITY RATIO W EVALUATION

W=FUCHS/DENOM
WLOG=DLOGL0 CW>
40 CONTINUE
IFCVTL.GT. 0> WRITE(1,500H
S0 FORMAT(' VT/KT POSITIVE AT'.F4.1,' ANGSTROM. STABILITY RATIQ CALCU
QLATION OMITTED. '/'VALUE CAN BE OBTRINED USING APPROX. EQTNS. AND ‘.
&' CVT/KTIMAX, /7>
RETURN
END

OO00O0 O000

C
C
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TE, 02 CERI T AR OO 2034
1506522 ¢ 2035
c 2036
¢ FUMCTION USED IN THE SUBROUTINE STABIL 237

£ 2

¢ 2033
FUNCTION vSSCV, I 2040
IMPLICIT DOUBLE PRECISIONCA-H,0-Z) 2041
DIMENSION UPC26), TUPCUY), VTKT (2007, VAKTC200), VRKT (2005, HX(200), 2042
RYVTSS¢200) , YVAS53(200) 2043
COMMON /R/UP, LUP 2044
COMMON /B/VTKT, VAKT, VRKT, HX, YVTSS, YVASS 2045

Ri= upfs>+upr?> 2046 |

R2=UP(B)+UP(8 2047 |

B DA PLAAR) £ (RLIR)/2. 2048 |
VSS=DEXP V) /(S4S) 2049
RETURN 2050
END 2051
C 2052
¢ 2033
COPYRIGHT  03,12,1981 : NDJ & M1J, 2054

C tl’H’l"fﬂrﬂftttttt*iﬂt****k4 L LR R LIRSS TN LI LIRSS R RN LR IXYY P 2055




NV 1382

NE, o2
1%:06: 22

EEEH

Lvo

INDEX FCR THE PROGRAM DLVO
L

SUBROUTINE UPDATE.....ccvveuvrerecanncsas
SUBROUTINE DELSS..
SUBROUTINE FIND...
SUBROUTINE INTER .

SUBROUTINE REPUL...vvuverrcrernacccnonnse
SUBROUT INE Tosovsseossossasoovassvanes
SUBROUTINE MAXMIN. s.uvusvsvvossnnvnnnnsss
SUBROUTINE STRBIL....ovesvvvunosevcnnanen
FUNCTION FUNL. . oo errrrrircerrervnrecnnans
FUNCTION FUNZ. s vetaescncsasacocasannnanas
FUNCTION VSS.sscvvurecacvosscncsssnnnnns
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