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Appendix I

Programme Generates Hondo Input/Output (Fortran)

2k 2k 2k ok 3k s ok 2k e 2k ok 2k 3k Sk 3 3k e ok sk 3k e k¢ sk 3k sk 2k ke e ok 3¢ ok ke ¢ e 3K 3k 3k 3k ke ke 3k 3k Ak 2k e vk Ak ke K ok ok e ke ke 3 e ke ok Kk

*
*

Programme proscf.f *
%

ke ok 3k e ok ke ke ok ok ok ke ke ok sk ok ok sk ok sk ok ke ke ke ke ok ok sk ok ok 3k ok 3 ke ke 3k ok kK ok ok ok s oKl o ok ok o e ok oK 3K ok oK oK 3K 3K oK K K K

*

* PLEASE READ THIS INSTRUCTION BEFORE MODIFYING.

*
*

*
*

*

‘ Hondo programme provid:
* needs the exact format of in

- !

lculations. The programme
erved by 'proscf.f.

* 1. 'proscf.f (this fi  for nguag veral places have to be

" changed depended ystem are being studied. For example, Pls. go to
- SUBROUTINE j d.then XCl, YEIl, &ZCl can be replaced by

*  XLi YLi & ZPTt ¥Lilec

X

* 2. 'partl' & 'part2". T nput, must be defined according
* to type of calculati

* -

* 3.'01, 02,...": The format in es are not difficult to define

" if you understand thlS 1 LY E

* 4. 'proscf.inp' Itlisé ssign ections are run.

ok ok 3K ok 3k ok ok ok ok ok oK oK K K K3 585 ke ok ok ok ok o ok oK 3K oK oK ok ok ok ok ok ok ok ok

*

COMMON RBeta,Phx
CHARACTER I}N*z Output*s,

ST e R

InpNamé=

%mﬁmw URIAINYIAY

OPEN(UNIT=7,FILE=DN)
READ(7,*) Zeta,Phi
READ(7,*) R
DO WHILE (R.NE.-1.0)
CALL Geninput(R,Zeta,Phi)
CALL ToChar(R,Text)
Output = Text//-'//DN
CALL System('cp input ‘//Output//".inp")
CALL System(‘hondo < input > '//Output//'.out')
READ(7,*)R



END DO
CLOSE(7)
READ(*,1) DN

END DO

STOP

END

SUBROUTINE Geninput(R,Zeta,Phi)
C REAL R,Zeta,Phi
REAL XCLYCLZCI
CHARACTER S1*19
DATA Pi/3.1415927/ \
XCl = R*sin(Zeta*Pi *cos(Pr* P80
YCl =R*sin(Zeta*P ::f::“ n h1 —
ZCl = R*cos(Zeta*PI/180;

CALL System '

S1="Cl /
OPEN(UNTT—s Hif A
111 FORMAT((A), 4 2.6,

WRITE(S,111) 8 Wios
CLOSE(8) D i ’
Call System('ca
RETURN
END

SUBROUTINE To
REAL R
CHARACTER

OPEN(UNITS8

222 FORMAT(F52)
WRITE(8,22 R
CLOSE(8

et ot ﬁl""ﬂ“-?’l&i’/liﬂﬁl"lﬂi

AD 8,333) Text

immmm NAIINYINE




Appendix o

Hondo Input File

$CNTRL runflg= 0, iprint=0, $enqg
$GUESS nguess norb uhffig
: 2 11 0
SINTGRL  nkf
0

SWFN winflg
0
$SCF nco nseto no
I 0 10%0
SBASIS
*** NH20H Only IN
0 012 1 =

C1
.659210

1.173 0299 Ju

0.3851 e & "~ e

iy

7. QOOO 0. OOOO 0.000000

Yo ug.ga;wmwmm

0.33205

Sadolfin Inend

0.8640 . 1.00000

b
Hwh—d(\)wl\)v—-)—-

0 8. 0.000000 -0.559902 1.340790
189 .3

1 8519 -0.1455 0.11007

2 .20 0.08286  0.34969

3  Oe6471 . 0.74325  0.48093

2 sy



4 02000 028472 030727 ' 80
3 Bl ==
1 1154 1.00000
H 1. :0.818050 0.604221 0.000000
1 S 1DzZV i
H 1. 0.818050 10.604221 0.000000
1 & Dzy | |
H .0.00'0000 -1.503310 1.152904
1 S 1Dzy |
§
SEND r .
SECP 4 |

CL-ECP 10 2 Stevens-Base
] --CL --D POTENTIA
-3.40738 1 4:87483
2 -- CL -- S-D POTEN"
6.50966 0 17.00367
4227785 2 4.10380
2 --CL -- P-D POTEN
3.42860 0 8.90029
22.15256 2 3.52648
N-ECP 02 1 ;
1 <N+ L=1 POTENTI
2091212 1 11.99686
2 --N -- SP POTENTIAL
1.93565 0 383895
21.73355 2 11.7324
Q+«BCP 2 1 y;.
1-- O--P-POTENTIA
0.92550 116.11718
% i 0} o= SP POTENTIAL

i 215068 ) ANYNIN BN

NBIPOTENTIAL

aﬁ%ﬁ%ﬁmummmaﬂ

$END



Appendix I

Programme Calculates Stabilization Energy and Coordinate from Hondo Output

UNIX Programme

***********************************************************‘**

*» S Programme GenFitInp *
* s » el n H
******#****r*y*************,#******#******************ﬂ******

=3 4
’

fori { r

echo $i>>info ;

awk ' 7 B
JCOORDINATES/&&|/INP

[FINAL/ {eco=$10; ecal=(3¥€
/INTERNUCLEAR/ {ecnl=N!
{line[NR]=$0}
END {
printf "%f" ecal
"o%4s" substr(line[ecnl+8],17,
}' $i >> data
cp data datal
awk '{ : F |
printf "%10.2f % 1QI51]
,$1,$2%0.529167,83*0.52916

ine[cco+5],46,45);printf

%15.9f %35.2f\n"

} ' data
rm data

}

FIUEJ’JVIEWI?WEJ’]ﬂ?
ﬂﬁﬂﬁﬁﬂimmﬂﬂﬂmﬁﬂ



Appendix 1V

Fitting Input File

-792.0°

183, °
Lo =
1164.48
-1975.81

1335 .
04
5116.66,
-3293.02
240181
0.594765
6564.23 -
-516.759
5.96242
0.06
853.493
-0.81805, 0.60422, 0.
0.81805, 0.60422, 0.
0.00000, 0.00000, 0.00(
0.00000, -0.55990, 1.3
0.00000, -1.50331, 1.152

END

1,1,
4y
3.1,
4,1,

-

28.22

7.02.

315
-5.92
-8.66
-9.30
-8.94
-7.20
-3.70
B BT
2.98
1.63

0.85

b

k]

:

bl

bl

i

'

12,34
1,2,3,4.4
5,6,7,87F
910,11 42
13,14,1346

Tt AT

1.78433, 2.41308, 0.00000, 3.00

AW S5 i

2.37644, 3.21744, 0.00000, 4.00
2.97055, 4.02180, 0.00000, 5.00
3.56466, 4.82616, 0.00000, 6.00
1.99996, 1.99996, 2.82837, 4.00
2.49995, 2.49995, 3.53547, 5.00
3.49993, 3.49993, 4.94965, 7.00

NYQY



Appendix V

-

Explanations to input-variables for MC91 Programme

USED MC91-PARAMETER SETTING ( DEFINES SIZE OF ARRAYS ) : MNS =3
: MNSS =5
' MNPB = 1414
o~

PARTI:SYS'

TEVLE . NAME OF MCSIMULATION =2 FOR DOCUMENTATION ()NI % §
M. \}{ 70 CHARACTERS

TK .. TEMPE.B,ATURE OF SYS
DEFAULT = 298.15

DEN ... DENSITY OF YOUR

ELB ... ELEMENTARY LE} of 1l ENGE OF THE BOX IN ANGSTROEM
( ACC. TO DEN). 1\ '

YOU HAVE TO SPECIFY ELFH]

RCS ... CUTOFF-RADIUS FOR'SS FsRANGE RO’ \ \ FERMS IN ANGSTROEM.
SHOULD NOT BE 3F ' NC M !
DEFAULT = ELB/2.0

S IN ANGSTROEM.
AR SITES.
USED!

DMC ... MINLMAL DISTANCE
3-TIMES MINIMAL B
IF YOU SPECIFY 0.0,

DEFAULT = ELB/(NPSX(NPT) (/3
(NPSXNP) = TC - IN
(SQRT(3) = $EBITRARY FACTOR > 1O 1y . |

..\‘
EWALD ... 0 : CALCULAUIC WITHOUT EWALD-SUM
BUT INC ll DING SUMMATION'OVER IMAGINARY-BOXES.
CALCULATION OF /R INTERACTIONS WI
UMBATION FOR ION-ION ENERGIES.

ﬁfﬁm %ymmmnﬁow ENERGIES.

3 . CALCULATION OF ALL /R INTERACTIONS WITH EWALD-SUM.
IH E é «[)()NLY FOR ELECTRIGALLY NEUTHAL SYSTEMS Iligs

QW AN ARV 2 8 8

FLANXIMUM NUMBER OF IMAGINARY-BOXES IN ONE AXIS DIRECTION(+/-)

“ FOR SUMMATION OF 1/R ION-ION INTERACTIONS AND EWALD=0.

SUMMATION FROM OUTSIDE TO INSIDE ( SMALLER TERMS FIRST !).

NIBD=0 CORRESPONDS TO A TOTAL OF 1 BOX (NO IMAGINARY-BOXES )

NIBD=1 CORRESPONDS TO A TOTAL OF 7 BOXES (6 IMAGINARY-BCXES )

NIBD=2 CORRESPONDS TO A TOTAL OF 33 BOXES

(32 IMAGINARY-BOXES).

NIBD=10 CORRESPONDS TO A TOTAL OF 4168 BOXES

[E BOX)

15

L)



84
MAX. VALUE : 10 !!!

DEFAULT =2

EPSC ... DIELECTRIC-CONSTANT ( EPSILON ) OUTSIDE YOUR BOX(ES)
FOR ENERGY-CORRECTION ACCORDING TO SURFACE-TERM.
EPSC <0.0 : NO CORRECTION WILL BE CALCULATED. i
0 <= EPSC < 1.0 : EPSILON = INFINITE : METALLIC SURROUNDING.
. =EPSC : EPSILON = EPSC ( EPSILON = 1.0 : VACUUM SURROUNDING ).
DEFAULT 0 O

MCY ... USE OF CF2-POTENTIAL ( MCY—-O ) OR MCY-POTENTIAL ( MCY—I )
FOR. WATER—WATER-IN’I‘ERACTIONS
DEFAULT =0,
4

NRDVS =0 : CALCULATER RDVRES LL ES INCLUDED !
NRDVS = 1 : CALCULATEDSY & E IS "‘“ O ELB/2 INCLUDED !
NRDVS =2 - 499 : THIS & | JB
DEFAULT =0
TSF ... MAXIMUM TRA PONAE SHIFT RORAPARNCLE-MOVE IN ANGSTROEM.
IF YOU SPECIFY 0.0, 'Y FAL S

DEFAULT = DMC/12

IF YOU SPECIFY 0.0, THES
DEFAULT = 2*PUSQRT(3)/12

TSF AND ASF INFLUENCE THERATIO GFAC O REJECTED CONFIGURATIONS
( METROPOLIS-METHOBY, FOR AUTOMATIC ADAPTIONEX Y ARIABLE RRARC
THEY ARE JUST STAR FAVAEDE <

RRARC ... REQUESTED ﬁ’l‘lo ® . ot CT@ CONFIGURATIONS.
USED FOR AUTOMATIC ADAPTION OF TSF AND A

RRARC <= 0.0 : NO AUTOMATIC ADAPTIONGQF TSF AND ASF.

AR - 0. 101 ba 1 GPNHQDRATIONS HioBID B ACGEFTED.

RRARC = 0.5 : 38% OF ALL CONFIGURATIONS SHOULD BE ACCEPTED.
RRARC = 0.3 : 23% OF ALL CONFIGURATIONS SH@ULD BE ACCEPEED.

i mmmﬁmﬂmmw

- DEFAULT=0.5

$SYS

TITLE=' CHLORIDE ION & HYDROXYLAMINE 32.00 deg C 1/216 PARTICLES °,
=305.15, DEN=1.204, ELB=0.0,RCS=0.0,DMC=1.5, EWALD=0,NIBD=2,EPSC=-1.0 MCY=0,

RDVRES=0.025,NRDVS=1,TSF=0.0,ASF=0.0,RRARC=0.5,

$END . ;



PART 2 : PAR - NO DEFAULT VALUES ! ; : 85

NPS(X) (X=1,5) ... NUMBER OF PARTICLES OF TYPE X.
X=1 : ‘WATER
X=2 : COPPER OR ZINC (2 PROGRAM-VERSIONS !)
=3 : LITHIUM
X=4 : -HYDROXYLAMINE
X=5 : CHLORIDE

$PAR : , ,

NPS(1)=0, o W

NPS(2)=0, el

NPS(3)=0, ' .

NPS(4)=216, - ; '

NPS(5)=1, e

SEND b
wlt

PART 3 :RUN ‘¢

RSC ... DETERMINES, HOW STARMNGCONFIGURATION IS OBTAINED.
1 : READ START-CO URAA VFRC {\\"x*‘{ 3
0 . START.CONFIGURAMONGEMEHA TED RANDOME

DEFAULT = 0 | / | \\ \

USC ... DETERMINES CONT ‘ \
D, T(ISINEW COORDINATES

1 : MC91SC WILL BE BERIGDI
CAN BE USED LATER 3 *RDINATES.

0 : MC91SC RETAINS QR

DEFAULT = 1 v
WCON ... DETERMINES WH! BAICE LBE WRITTEN OR NOT.
BESTIMMT, OB DER FILEMGEB SHRIERENI\WIRD ODER NICHT.

1 : MCCON WILL BE EXPAND
0 : MCCON WILL NOT BE
DEFAULT =1

RNGO ... RANDOM-NUMHER-G S DF TYPE OF RNG ).
1 : INTERNAL RNG OF 1 ).

» . CYBER 840 (NOS/VE) RNG.

CYBER 840 (NOS/VE) RNG.

DEFAULT = ! a

oo BN UN TN aercorcuson

0 <=1JC <#¥31328,0 <= KLC <= 30081

RGN NN

CHECK THIS VARIABLE-SETTING ON YOUR MACHINE ( TEST PROCRAM )
FOR CYBER 840 : 2839.823

FOR 32-BIT MACHINES NORMALLY 88. IS O.K.
DEFAULT = 88.




86
MAXCON ... TOTAL NUMBER OF CONFIGURATIONS FOR THIS SIMULATION.
DEFAULT = 1000*NPSX(NPT)
( NPSX(NPT) = TOTAL NUMBER OF PARTICLES IN THE BOX)

NUPDAT ... NUMBER OF S’I'I"-EPS ( CONFIGURATIONS / MACRO-STEP ) FOR UPDATING
OF STATISTICAL DATA.

( NPSX(NPT) = TOTAL NgMBER OF PARTICLES IN THE BOX )

NCONB ... NUMBER OF STEPS ( CONFIGURATIONS ) UNTIL THE SIMULATION BREAKS.
USE THIS FEATURE FOR SUBMITTING NUMEROUS SHQRT JOBS RATHER
THAN ONE LONG JOB. NORMALLY, SET NCONB=+INTEGER*NUPDAT

( ACCORDING TO THE RESQC 5 ON YOUR MACHINE ) - TEST !
THE SUBMISSION OF SHC 38 IN A CHAIN CAN BE MANAGED
AUTOMATICALLY ViIA .\‘ ELL-S PT OR PROCEDURE ETC..

G (STEPO ; START-RUN )

Ucv .. DE'I"ER,MINES WI-{E I- 3 ECY ORS AND
RADIAL-DENSITY-FUN ; UDING ATIONS
-> COORDINATION, :‘;‘f R BMALL X QR NOT.
1 : CONTINUQUS EVA AR 0 DF AT \ RDV'S.
RDV'S STORED :

0: NC RDV-EVALUAT, *
DEFAULT =1

NCF ... SPEFIFIES HOW O
AND UPDATED ONAFIL§ \
NCF = 1 : EVERY MACROSTEP © *
NCF = 10 : EVERY 10th MACRO-ST;
NCF = 100 : EVERY 100th 1
DEFAULT = MAXCON/NUPDAT

CTIONS ARE EVALUATED
FOR UCV=1).

MWCF ... MODE ( FORMA
0: PARALLEL (et @ e S —
1: SERIAL ( 3-TMES 2 COLUMNS) ')
DEFAULT = 0 -

UNIT21: STES: TABLE lyR EWALD-SUM VALUES ( UNFORMATTED ).
DEFAULT

iy s v

MACNNL: Maxinfiiln Number of Nedrcst‘ycxghbour L1g.1 nds considered
Default = 20

s Wo'lﬁ:ﬁll TUNNIINLAY

- MAXCON=1000000,NUPD AT=1000, NCONB=0,UCV=1 ,NCF=10,MWCF=0,
MCI1SC='MC91SC ' MCIICV='MCIICV °
MCOUT=MCOUT  'MCENE=MCENE 'MCCON="MCCON
STES='STES  'SRNG='SRNG  'MACNNL=0,

$SEND

5



Appendix VI

MC91 Qutput File

*###*#*#****#t**********************‘#t*******t*'***tt***##***#******‘##*‘

* CHLORIDE ION & HYDROXYLAMINE 32.00 deg C 1/216

PARTICLES -~ *

‘*###***#****;***#***l****#**‘***#‘*‘#*#*#*#***t***###*'#**#**************
M .

§ s o

SOLVENT-SPECIES FOR CALCULATION OF MOLALITIES

HYDROXYLAMI
NUMBER OF 'HYDROXYLAMI PARTICLES 216
NUMBER OF SITES IN HYDROXYLAMINE 5
TOTAL CHARGE ON HYDROXYLAMIIN/ .0000000
CALCULATED MOLALITY FOR HYDRO: 30.2756904
CALCULATED MOLARITY FOR 3 36.2716872
COORDINATES ( X/ Y / Z )i ‘
0000000 0000000+
COORDINATES (X/Y
-8180500  .6042200
COORDINATES ( X/ ¥
8180500  .604220¢
COORDINATES ( X/
0000000 -.539900
COORDINATES ( X/
0000000 -1.503310(
NUMBER OF CL (-) PART 1
NUMBER OF SITES IN  C#-) | ;
TOTAL CHARGE ON CL(-) -1.0000000
CALCULATED MOLALITY EOR 1401652
CALCULATED MOLARITY FOR "5 1679245
TOTAL NUMBER OF BART 217
TOTAL NUMBER ORIME] 6
TOTAL NUMBER OR 3243 3894
TOTAL CHARGE FOR T# -1.0000000
ACTIVE CHARGE-FACIORS ( DEFAULTTO 1.0000000
DENSITY IN ~ -BOX IN G/CM**3 1.2040000
EDGE-LENG‘?ﬁ) I %Eﬁu!ﬂwg‘ '1 ﬂ 43 21.4641650
TEMPERATUR@{N KELVIN 305.1500000 -
oS AN e a g
CUT(ER I R SHO sfxllfom EJ ’] alEJSZOMS
MINIMAL DISTANCE OF MOLECULAR CENTERS (ANG.) 1.5000000
MINIMAL DISTANCE OF MOLECULAR SITES (ANG.) .5000000
REQUESTED ACCEPTANCE RATIO (+CONF.)/(-CONF.) 15000000
START VALUE MAX. TRANSLATIONAL SHIFT ( ANG. ) + 1250000

START VALUE MAX. ANGULAR SHIFT (RAD)

+.3022999



3 ( DEGREES’)

USE OF EWALD-SUMMATION FOR 1/R INTERACTIONS
NUMBER OF IMAGINARY-BOXES/AXIS-DIRECTION(+/-)
EPSILON FQR ENERGY CORRECTION (SURFACE-TERM)

CALCULATION OF RADIAL-DENSITY-VECTORS
RESOLUTION OF THE RDV'S IN'ANG (RDVRES )
NUMBER OF RDV- AND RDF-POINTS PER SITE-SITE
MAXIMUM DISTANCE FOR RDV'S AND RDF'S IN ANG
FREQUENCY OF CALC. OF RDF'S IN MACRO- STEPS
FORMAT- MQDE FOR WRITING TO 9 \

ONLY ONE BREAK AFT :

h'h!-.
MAX. NUMBER OF NNL cﬂ oy .
USED RANDOM-NUMBER ‘4

LARGEST USED X FOR C4
SMALLEST USED -X FO¥

FILE-NAME UNIT 9 ( FQiM
FILE-NAME UNIT 10 (€
FILE-NAME UNIT 22 (
FILE-NAME UNIT 11 ( FOR
UNIT 11 : READ STARTCOR
UNIT 11 : UPDATE STARTCO
FILE-NAME UNIT 12 ( FOR
UNIT 12 : UPDATE R&DI

FILE-NAME UNIT 13 (‘;4 RSS!

UNIT 15 : EXPAND: 5

FILE-NAME UNIT 14
FILE-NAMIE UNIT 13 RMA TED + APPEND )

88

+17.3205081

ALL OFF
2

NO CORR.

ON

0250000

428

10.7125000
10
"PARALLEL

1000000

1000

MC91I
MCI1IS
SRNG
MCI1SC
ON

ON
MCI1CV
ON
MCCON
ON
MCENE
MCOUT

e %ﬁﬁ%}t@f%ﬁ%ﬂﬁgﬁﬁ%@s .
%"Wﬁ% ﬁ%ﬁ‘ﬁ HARNENE Y

STATISTICSNR. 0:
TOTAL NUMBER OF CONF [GURATIONS (LOQPS)
ACCEPTED CONFIGURATIONS ( + CONFIG. )
REJECTED CONFIGURATIONS ( - CONFIG.)

ALL ENERGIES IN KCAL/MOL :




TOTAL SYSTEM-ENERGY : -34112747045 ( / 217 = -24.936750 4 4
TOTAL SYSTEM-ENERGY-ALTERATION ~ :  -3411.27470445526615

INTERACTION - ENERGIES
| HYDROXYLAMI <-> HYDROXYLAMI : -5250.55814 (NEW -OLD: -5250.55814) |
| HYDROXYLAMI <-> HYDROXYLAMI / HYDROXYLAML: -24.3081395 |
| HYDROXYLAMI <-> HYDROXYLAMI / PAIR : -.0565306 |
—---- INTERACTION - ENERGIES
| HYDROXYLAMI<-> CL(5) -160.71656 (NEW -OLD : -160.71656) |
| HYDROXYLAML<-> CL (-) / HYDROXYLAMI: ~ 440582 - |
| HYDROXYLAMI<-> CL(-) / PAIR : -.7440582 i
- INTERACTION - ENER :
| CL() <> ROXYLAMI :
| CL() <-> HYDROXYLAMI /
| CL(-) <-> HYDROXYLAMI

¥ -OLD: -160.71656) |
65630 -

| CL() <>
| CL() <>
| CL() <>

AuEINENINeINg
PIANTUIMINGNY



Appendix VII

Radial Distribufion Functions

.

Radial Distribution Functions for the solvent

€
.

1%

S e

o G R T IR

14 +

12 =

0.6 =

04 +

0.2

¥

= Figure (a) I&Q, N-N, 0-0
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1.4

e .

Radial Distributibn Functions

0.8
0.6
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1.4
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Radial Distribution Functions
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Appendix VIII

Coordination Number and Energy Distribution Programme for MC91 (C Programme)

#include <stdio.h>,
#include <float.h>

#include <math.h> S

#define eldim 21.4357  /* elementary box length * :
#define specl 1~ /* particles of species 1 " 3
#define azl 1

#define spec2 ?16

#defineaz2 1 -
#define spec3.0
#define az3 1
#define spec4 0
#define az4 1 .
#define spec5 O
#define az5 |
#define rm12 10.0
#define erm12 5.0
#define rm13 3.5
#define rm25 3.4
#define rm15 4.0
#define rm35 3.5
#define iupfak 1000
#define mb 20 =
#define elow12 -50. /*lowest valug 4]
#define elow25 -300 salue
#define mz (specl+s]

s —
I e e e o s —

y:..ﬂ___...i., v s 5 5 2 _;I.\:f‘

main(void) I

E u
{
float x[mz], y[mz}, : egfr lorx 220
float xx1,xx2,yy¥, 27 %gﬁ : ,g}fﬁﬁ
float xx3,xx4,xxﬁry Yya,yy>,223,224,225,rh3,rh4,

float b12p[mb],b13p[mb],b25p[mb],B15p[mb],b3 5p[mb],c12p[mbyy

S e R R
float h1x[§pec2],H19spec2h1z] " 1X[sp umm c2];
float h3x[spec2],h3y[spec2],h3z[spec2]; E
float"h2x[spec2],h2y[spec2],h2z[spec2],estep12,estep2 5, kiloat,uli,oli;

int b12[mb],b13[mb],b25[mb],b15[mb],b35[mb],ctot,ml,m23,m1234,m12,m123;
int bet, 112,115,113,i25,i35,1,k,1,m,n,dum 1 [mz],dum2[mz],dum3 [mz],dumS[mz];
int e12[mb],e25[mb],ect;

float nul, inc,nn;



char textline[132];

FILE *fn;

FILE *pfl; |

FILE *pf2; :
i FILE*of3; :

FILE *pf4, :

FILE *pf5; * .

FILE *pf6; : :

FILE *pf7,

94

float fuckmin (float cord);
float ene (float rr,float rhl, float rh2, ﬂoat rh3,float rh4);
float fuckl (Iloatcord)

estepl2 = elowl_2_/20;
estep25 = elow25/20;
fn=fopen("MCCON","r");
for (n=0;n<mb;n++)
{b12[n]=0;
b13[n]=0;
b25[n]=0;
b15[n)=0;
b35[n]=0;
el2[n]=0;
€25[n]=0;

}

ml=specl;
ml2=specl+spec2;
m123=specl+spec2+spec3;
m1234=speclrspec2+spe
/* printf("mz,m1,ml2, y 1 A 198 A= LA O A B A OEEBERIGRY m] m12,m123,m1234); */
ior (i=1;i<iupfak+1;++i)=E .

{ fl T

foets(textline,132,fn); /* eadlmes to sklp i -

f:ets(textlme 13 ﬁ ﬁ:%@% . .

S ANYINT
%isfﬁ(uﬁm:ﬁ/ﬁﬂﬁw%ﬁﬂ?ﬂulﬁﬂ &dum3[k],&du

ma[k],&dums5[k]);
1f(k>~ml &&k<m12){
fscanf(fn,"%f %f Y%f",&h1x[k],&hly[k],&h1z[k]);



fscanf(fn,"%f %of %", &h2x([k],&h2y[k],&h2z[k]);
fscanf(fn,"%f %ot %" &olx[k],&oly[k],&olz[k]);
fscanf(fn,"%f %of %" &h3x[k),&h3y[k],&h3z[k]);

/* this part has to be modified or extended if specl#cf-water*/
/* or if other species are not 1-atomic (use atl..at5) ¥/

/* The following two lines let you check the progress of long jobs:*/
/* you may erase them, if you are not interested in it */
/* printf("History file number %d read o\ ‘
/* printf(*Position: %ld\n", ftell(fu \
bet=0; E

ect=0; :
for(I=0;l<ml1;++l) /* ev

for(m=m1l;m<ml2;++m
{ xxs = fuckl(x[1]-x[uad); ¢
yys = fuck 1 (y[1]-y(m])
zzs = fuck 1 (z[1]-z[rad;
xx = (x[{]+xxs)-x[m];
yy = (y[IJ+yys)-y[m];
zz = (z[1]+zzs)-z[m];
rr = xx*xx + yy*yy +zz%zz,

xx1 = (hlx[1]+xxs)-x[m]; '
yyl = (hly[l]+yys)-y[m];
zz1 = (h1z[1]+zzs)sziml;
rhl = xx1*xx1 + y %8
xx2 = (h2x[l]+xxs)-Xm ],
yy2 = (h2y[lJ+yys)-ybadl, . i}

222 = (h2z(l]+zzs)-z[m]y _ o ]

rh2 = xx2*xx ! -
N I ENINYING

yy4 = (h3y[1]+%s)-y[m];

zz4 = 4h3
rh4 = %3

w TR RAINN AN A

yy3 = (oly[l}+yys)-y[m];

223 = (olz[l]+zzs)-z[m];

rh3 = xx4*xx4 + yy4*yy4 + zz4*zz4;
if(rr<rm12*rm12)bet=bect+1;
if(rr<erm12*erm12)

95
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{

ewt= ene(;r,rhl ,rh2,rh3, rh4)/estep 12
ect= floor(ewt); -
el2[ect]=el2[ect]+1;

} als o -~ B

} ‘ . 1

bl2[bet]+=1; ¥

bet=0; ' Lf

) .
) 1
. q :

fclose(fn);

/* normalize th'g baskets

ctot=0;
for (i12=0;i12<mb;++i12
for (112=0;112<mb;++1 0./{float)ctot; }
ctot=0; 4
for (112=0;112<mb;++i12
for (112=0;i12<mb;++i12) { A 100./(float)ctot; }
acol2=acol3=aco35=acol5
ecol2=0; -
for (n=0;n<mb;++n)
{aco12+=b12p[n]* 10
ecol2+=e12p[n]*n¥eersp i lO0.
} A

/* print results */ 1 |
L}

iF |

printf("\n\n PERCENTUAL=OCCURRENGE;OF COORDINATION

e akbiagad] 8305 WE1 3

for (k=0;k<mb;+*k) {printf("CoordNo. %2d "/ﬁi’.f percent\n“,&c,bl?.p[k]);}

= AMAIN SR INGINY

printf("\n\n PERCENTUAL DISTRIBUTION OF INTERACTION ENERGIES\n\n\n");
printf("\n  Species 2 by Species 1 An\n"); ‘
for (k=0;k<mb;++k) '

{kfloat=(float)k;



uli= kfloat * estepl2;
oli= uli + estepl2;

/* printf("kfloat,uli,oli = %f %f %f\n" kfloat,uli,oli); */
printf("E-Band No. %2d  %.2f percent ",k+1,e12p[k]);
printf(" ( %.1fto %.1f kcal/mole )\n",uli,oli);

} : !
printf(" ");
printf("Limit = % 2f A Av. Energy =%.2f \n\n",erm12,ecol2);:

/* Prepare datafiles for Histogram */
} il

inc=0.5; g
nul=0;
pfl =fopen("higral2.da

for (n=0;n<mb;++n)
{nn=(float)n;
fprintf(pfl,"%f Y%f\n",n
fprintf(pfl,"%f Yof\n"
fprintf(pfl,"%ef %f\n",nn
fprintf(pfl,"%f Yof\n", pifti
}
close(pfl);

pf6 -fopen(“eoral7 dat","w+");

for (n=0;n<mb;++n)
{nn=(float)n; N
fprintf(pf6,"%f %of\i A
fprintf(pf6,"%f %f\n" (hn-inc)*estepl2, 3
fprintf(pf6," %t Yof\n" (xyl nc)*esteplz el2 [n])

fprmtf(Pf6 Wﬁﬁ gr w EJ’] n ‘i

close(pfé)

'ﬂoatfu@mmnifuumfmmaﬂ

ﬂoat fuck dcord;

dcord=(float) floor ((cord/eldim) + 0.5);

fuck= fabs(cord - dcord*eldim);

/* printf("cord= %f,dcord= %f, fuck= %f\n",cord,dcord,fuck); */
return(fuck);



} 8

4

float fuckl (float cord)

float fucku,dcqrd; o
dcord=(float) floor ((cord/eldim)+0.5) ;
fucku= -dcord*¢ldim;
i* pnntf("corda— %f,dcord= %f, fucku %f\n",cord,dcord,fucku); b
return(fucku); ;

} i

r
‘

float ene (float ;}",ﬂoat rhl, floa
{ ‘. .
float energy,charn,charnh, clareyeha
double rro,rrhl,rrh2,rrh3, ’ AN
float AIN,A2N,A3N,A4N, AT A0 JAGH ALOMA20,A30,A40;
float AITHO,A2HO,A3HO, T

AIN = -2490.941,
A2N = 6580.365;
A3N =2.145;
A4N = 4743.527,

AlH = -294.882,
A2H = 377.458,
A3H = 1.266;

A4H = 499.368,
A10 =438.1514
A20 = 55364535
A30 =4.829; &M
A40 = -7202.363]
A1HO = -659.56%
A2HO = 690.983; ¢ &,

Ao - ﬂ;ﬁﬁl?ﬂﬂﬂiwmﬂ’i

RSQ =rr;

RN T NWI’JVIEI']Q d

rrh2=sdtt((double)rh2);
rrh3=sqrt((double)rh3);
rrh4=sqrt((double)rh4);
CUTLIM = eldim/2.;

if(rro==0.||rrh1==0 ||rrh2==0. ||rrh3==0.||rrh4==0.) return(0);



. 99
charn=332.15%-0.482 ;

charnh=332.15*0.301 ;

charo=332.15%-0.525 ;

charoh=332.15*0.405 ;

energy = charn/rro + chamh/rrhl + charnh/rrh2
G charo/rrh_a # charoh/rrh4

o

energy = energy + A1N*pow(rro,-4.)
+ A4N*pow(rro,-7.)
+ AlH*pow(rrhl,-4.)
+ A4H*pow(rrhl,-7.)
+ AlH*pow(rrh2,-4.)
+ A4H*pow(rrh2,-7.
+ A10*pow(rrh3,-47)
+ A40*pow(rrh3,
+ A1HO*pow(rrh
+ A4HO*pow(rrh4.
if ( rro <= CUTLI
energy = energy+A2
+A2H*exp(-
+AZ2H*exp(-A3
+A20*exp(-A3
+A2HO*exp(-A3HO
}

if(energy >= 0.) energy=0.; T
if(energy < elow12) -
/* printf("Low ene ?.
/* printf("rro,rrhl, rrf i =
return(O) .

}ret:maziz:i(;f“ﬂ 194 awm WyIng
amaﬂﬂimumwmaﬂ
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