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* Program of Physico-Chemical Mathematical Model for Brimblecombe and
Spedding (1974)'s Reaction Rate, Freiberg (1974)'s Reaction Rate and Ibusuki,
Ohsawa and Takeuchi (1990)'s Reaction Rate in Ammonia-Rich Environment

#include <stdio.h>
#include <math.h>
#include <time.h>
#include <memory.h>
#define XMAX 107

#define YMAX 80

#define ZMAX 35

#define RAND MAX 32767 [* (2AL5)-1 */

main (ac,av)

Int ac;

char **av,

mt cls[XMAX YMAX ZMAX,cZ}XMA)Q[YMAX ZMAX],
C3[XMAXT[YMAXT[ZMAX], cA[XMAX]TY MAX][ZMAX],
c5[XMAX][YMAX][ZMAX], c6[XMAX][YMAX][ZMAX],
1J,k,10j0,KO,iijj,kk,n,N,T,no_of row,no_of col,no_of height,

0 t,no_of_quanta,nooftime,'no:of_prinfing,maxo'fPFintm Slim;
float  X,x0,v,y0,zk),tw,l,h7dummyx,dummy,dummzy coetf,z_coeff,md,
L H KK time7step,u,Hs,Vs,d,delta_h, XL, Ts/Ta,dumm,
deltahio, deltah 1, delta_h2,delta_h3,defta_h4,delta_h5;
FILE *fp,T7)arafp;
char  fname[50],name[50];

if(ac!=2)

printf(*No parameter file name\ ");
exit(l);

Parafp = fopen(av[l] "r");
scanf (parafp, “%s" fhame);
fp = fopen(fname, 2 _
fprintf (fp,"The output file name is %s\n" fname);

fscanf ara"?],"% " name); o

fprintf (fp,"The condition of the reaction is %s\ " name);
fscanf (paraf ,"%_f',&W?;
fprintf (fp," The width of interested area (m) = %.2A ", );
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fscanf (parafp,"%f" &L);

fprintf (fp, he Iength of interested area (m) = %.2fn" L);

fscanf (parafp, "%f &H);

fprintf (fp," he helghtofmterested area (m) = %.2fn" H);

fscanf (parafp,"%f &W);

fprintf (fp," he width of each cell (m) = %.2fn", );

fscanf (paraf 0f&);

fprintf (fp," he Iength of each cell (m) =%.2f "1);

fscanf arafp "0%f"\ &

forintf (fp,"'nie helghtofeach cell (m) = %.2\ "h);

fscanf ara1fp "0%f ,&x0);

fprintf (fp," The location ofeach point source in the x-axis (m) = %.2f "xO);

fscanf ara ,"%f' &yO);

fprintf (fp," he location of each point source in the y-axis (m) = %.2f\ "yO);

fscanf (paraf ,"%d" &N);

fprintf (fp," he number of $02 quanta in each point source = %a\ “N);

fscanf araf "Of" &u);

fprintf (fp," heveloutyofwmd at the stack height (m/sec) = %.2f\n", );

fscanf ara1p "%, &Hs?

forintf (fp, "The height of stack (m) = %.2f\n" Hs);

fscanf (parafp, "%f,&V5s);

forintf fp," he velouyofgas m/s) = %.3f\n" Vs);

fscanf (parafp, %f" &

forintf (fp," he d|ameterofstack( ) = %.2\n" d);

fscanf arafR ""%f" &x);

forintf (fp," T e downwind distance from source (m) = %.2f\n" xI);

fscanf (parafp, "%f" &T5);

forintf (fp," he temperatureofstack( ) = %.2fn" Ts);

fscanf araf "0f' &Ta);

fprintf (fp," he atmos here temperature (K) = %.3f\n", Ta);

fscanf ara{p "06d" &T);

fprintf (fp," The numberofﬂmestep %\ "\T);

fscanf (parafp, "%f" &t);

fprintf (fp," he time step (sec) = %.2f\n" b);

fscanf (parafp, "%f", &y _coeff);

forintf (fp," he coeff. GF dis Persmn in the y-axis (m) = %.2f\n",y_coefi);

fscanf (parafp, "%f' &z_coeff)

fprintf (fp," he coeff, o dispersion in the z-axis (m) = %.2fn" z_coeff)

fscanf (parafp, "%f" &K);

forintf (fp, " he rate constant (secAl or cell/g-sec) = %.20fn" K);

}‘pnng 1tp,"{J/og)z \ " "Menu selection");

printf (fp,"

fprintf (fp," 1. Brimblecombe and Spedding (1974)'s reaction rate\ *);

forintf (fp," 2. Freiberg (1974f $ reaction rate in ammonia-rich enwronmentW)

forintf fp," 3. Ibusuki et al. (1990)'s reaction rate in ammonia-rich
environment\n'

forintf "
fscanf arafp "%d"&opt) A
fprintf (fp,’ Selection = = = 90dn" opt);
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fscanf (parafp,"°02d" &max_of_printing);
. fprintf(fp. The numberofprmted outputs =%d\n",max_of printing);
printf(*“parameters ok\ ";

noofcol [

no~of~row = LI;

noofheight = Hih;

if(no of col > XMAX lIIno of row> YMAX Ino_of height > ZMAX)

forintf(fp,"Vn Range of cell error\ ™)
exit(l);

}

memset(c2,0" sizeof(c2));
memset 03"0 S|ze0f c3)):
memsetcS,,\O Size0f(c5 :
memset(co, K0’ ,3|zeof c6)):

deltaho = L6l

deltaJil = 9.81*Vsrd*d/4:

detaliz = (Ts-Ta)fTs;

delta~h3 = deltadil *delta_h2;

delta_h4 = pow(delta h303333)

deltah5 = pow(xl,0.6667);

delta% = delta_h0*delta_h4*delta_hs;
forintf(fp," The plume nse (m) - %.3f " delta h);

20 - Hstdelta h;
fprmtf(fp,"The effective height (m) = %.3f\ " z0);

= Elnt flooréxo

= (int)floor(yOll);
dummh_ = fmod( 201%I
md = 10*rand [RAND MAX;

if (md >= dur_nmh)

ko = (int)floor(z0);
else

ko = (int)ceil(zO);

fonntp,"c2[%d][°/od][%d] = “lod\ ",i0J0,k0,c2[i0][j0](k0]);
for(no_of time=1;no_of time<=T;no_of time++)
for(i=0;i<=no_of_col;i++)

orU-DtJ< no_of rowj++)
or (k=0;k<=no_of height;k++)
{



loopl:
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if(gz_i k] '=0)
C3[i[[j]Tk]+= c2[ilf](k];
if (cH[1][J][K] '=0)
c6[i] IKl+= C[i]iIk];
}

memcpy(c 1,c2,sizeof(c2));
memset(c2,w, 5|zeof(025))
memcpy(c4,c5,sizeof(cH));
memset(c5"0' sizeof(cH)):

[¥*S02 advection and dispersions*/

for(=0;i<=no_of col;i++)
for(=0j<=no_of rowj++)
for (k=0:k<=no_of"heightk++)

for(n=1, <=c1[i][jJ[k];n++)
* S02 point source location */

i

[*S02 advect|on*/
X=X+ ( *t)
dumm - modéxl(R
md = 10 * rand(J/RAND_MAX;
if (md>= dummx
X= floor(x);
else

X= ceil(x);

[¥*S02 dispersion in the y-axis*/
md = 1.0 * rand())RAND_MAX;
if (md<0.5)

y =y - (y_coefifl)
if (md > 0.5)
J- Y+l coefh)
else
goto loopl;
dummX modj%

-0
md=10*ran /lND MAX:
if (md >= dummy

y =floor(y);
y = ceil(y);
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[* 02 dispersion in the 2-axis*/
md = 1.0 * rand()/RAND_MAX;
if(md < 0.5)

=7 - (zcoeff/h);

if (md > 0.5)

2 =7+ (zcoeff/h);

else -

goto loop2;
if (z<0.0)

7=
dummz flnodZIO/l
md = 10*randd RAND_MAX;
if (md >= dummz

2 = floor(z);
else :

z = ceil(z);

int)floor(x):
int)floor(y);
int)floor(z);

l

*S02 to S04 transformation*/

switch (opt)
éase 1 [*Brimblecombe and spedding (1974)*/
3 K aNU max;

4,
Lsﬁﬁiﬁ[kﬁw fTStep)

c2[uLQJ][kk] +=1;

brea

case 2 [*Freiberg (1974) i In ammonia-rich environment*/
noofquante = * )-(( -J*( 1))
Ktimestep = K*t*no_of quanta;
mid=1.0 * rand())/RANDJIm AX;
if (md <= Ktimestep)
¢5[U]Qj][kk]+=IT

Bﬂg&l;jj][kk] =1

case 3 :/*Ibusuki et al. (1990 in ammonia-rich environment*/
noofquanta =( * )-(( -N*( -1));
KjimVstep = K*t*no_of quanta,
md = 1.0 * rand()/RAND_MAX;
if (md <= K_time_step)



loop3:

ch[i][ij][kk] += 1;
cZ[uH([U][kk] +=1;
break;

default :
forintf (fp,"Out of menu\n");

for(i=0;i<=no_of col;i++)

for(] -U+< no_of rowj++)
or (k=0;k<=no_of height;k++)

for(n=1; <=c4[ijU][k];n++)

S04 Point source location */
=i

*S04 advectlon*/

X=X+ ( *tw;

dununx = fmod((jxl(R
md = 1.0 * rand()/RAND _MAX;
if (md >= dummx
X=floor(x);
else

X=ceil(x);

[* 04 dispersion in the y-axi *,
md = 10*rand()/RAN MAX;
if(md <0.5)

Y=Y- (y_coefiPi)

if (md > 0.5)
y -y + (y_coeff/l);
else

[*
X
2=k

goto loop3;
dumm¥:fmod 10&
md = 1.0 * rand()/RAND_MAX;
if (md >= dummy

y = floor(y);
else

y = ceil(y),

99
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[*S04 dispersion in the z-axis*/
loopé: md = 1.0 * rand()/RAND_MAX;

if (md < 0.5%
Z=Z- (z_coefF/h);

if (md > 0.5)

2=7+ (zcoeff/h);

else oond

oto loop4;

%&<0m

Z- -,
dummz = fmod(z,1.0);
md = 1.0 * rand(/RAND_MAX;
if (md >= dummz

2 = floor(z);
else :
z = ceil(2);
i = (int)floor(x);
j[! = (int)floor(y);
k = (int)floor(z);

if (ii>=0&&ii<noofcol &&jj <no of row && kk < no of height)
“c5[n][ij][kk]+=1r

}
for(i=0;i<=no Q]‘_col;'|'++2 _
for (j=0y<=no_of_rowj++)
or (k=0:K<=na_of ‘height;k++)
{iffe2filil[k]!=0)
L
} c6[ild](k] += ca[i][i]IK];
[*print output data*/

for(no_of printing=1+"io_of printing<=max_of printing;no_of printing++)

fscanf (parafp,"%f' &x0); _

forintf (fp,"\nThe location in the x-axis (m) = %.2f " xO);
0 = glnt)floor X0/w); _ ,
forin f(g‘)p,"\n he number of S02 quanta in each cell is : *);
sum - 0;

for(kk”noofheight;kk>=0;kk—

fprintf(fp,"\ ");
fgr(u:%E)j<:n2)_of_rowyj++)
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e T

?printf(fp," The total of S02 quanta are =%d\ " sum);

sum = 0;
fprintf(fp,"\nThe number of 04 quantain each cell is *);
for(kk-no_of_height;kk>=0;kk-)

fprintf(fp,"\ ") )
for(jj=0jj<=no_of rowjj++)

it

?printf(fp,"\nThe total of S04 quantais -%d\ "sumy;

forintf(fp,"\ ):
fglose?p%; )
fclose(parafp);



Program of Physico-Chemical Mathematical Model for Freiberg (1974)
Reaction Rate in Ammonia-Deficient Environment

-include <stdio.h>
#include <math.h>

#include <memory.h>
#define ZMAX 35
int ac;
ij,ki0jo, ko,iijj kk, Tnoofrow,noofcol,no of heig
HK Ktimestep, ,Hs, Vs, d.déltah, x1, TSTTa, durim,
FILE *fp, Pparafp;

#include <time.h>

#define XMAX 107

#define YMAX 85

#define RAND MAX 32767 I* (2AL5)-1

main (ac,av)

char **av,

#ﬂ CLIXMAX][YMAX][ZMAX] c2[XMAX][YMAX][ZMAX],
cAXMAX][YMAX][ZMAX],cA[XMAX|[YMAX]|[ZMA
c5[XMAX][YMAX][ZMAX c6 XMAX][YMAX ZMAX

t
opt,no of quanta no of time,no of prmtmg max of prmtm? sum:
float xxO,nyozzOt, ,lh7dummx dummy, dummz coeff,z coeff,md,
deltaho deltah 1 delta h2, delta h3 delta h4 delta h5,ﬁ,NH3 suml
c7 [XMAX][YMAX] [ZMAX] CSIXMAX] [YMAX] [ZMAX];

char  fhame 50%name[50]

if(acl=2)

printf(*No parameter file name\ *);
exit(l);

g)arafp fopen(av(l],"r")
scanf (parafp,"% ' fhame)

fp -- fopen(fname,”" ");

fprintf (fp,"The output file name is %s\ " fname);

fscanf (parafp, "%s",name);

fprintf (fp," he condition of the reaction is %s) * "name);
fscanf (parafp, "%f" &W2

fprintf (fp," he width of interested area (m)=9%.2f\ ", );
fscanf arafp, "%f' &L);

fprintf (fp," he Iength of interested area (m) = %.2f\n" L);
fscanf (parafp, "%f &H):

fprintf (fp," he he|ghtof|nterested area (m) = %.2A "H);
fscanf (parafp, %f" &w);

fprintf (fp," he width of each cell (m) = %.2fvn", );
fscanf (parafp, "%f" &);

fprintf (fp," he Iength of each cell (m) = %.2f\n" |);
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fscanf anﬁp"@ﬁ &h);

fprintf (fp," hehemhtofeachce”( ) = %.2f\n" h);

fscanf mq?'@ﬁ &x0);

fprintf (fp,"The location ofeach point source in the x-axis (m) = %.2A " xO);

fscanf ma "% &y0);

fprintf (fp," he location of each point source in the y-axis (m) = %.2fA "yO);

fscanf (paraf ""%d" &N);

fprintf (fp," he number of $02 quanta in each point source = %d\ "N);

fscanf (paraf ""%f' &Q);

fprintf (fp," he 502 emission rate (0/sec) = %.2\ "Q);

fscanf (parafp,"%f" &u);

fprintf (fp," hevelomtyofwmd at the stack height (m/sec) = %.2f\n", );

fscanf aﬁﬁp"Wf(&H?

fprintf (fp,"The height of stack (m) = %.2f\ "Hs);

fscanf araf "%f&Vs);

fprintf (fp," he velocit gofgas = %.3f\ "\Vs);

fscanf maf'@ﬁz&

mnnﬁfp"hedmmﬂﬂofﬂmk() %.20 "d);

fscanf amﬂﬂ"%ﬁ &xXl);

fprintf (fp," T e downwind distance from source (m) = %.2f\n" xl);

fscanf ewﬂp"@ﬁ &T9);

fmmﬁfp"he%mmmMmofﬂ%k() %.2f\n",Ts)

fscanf amﬁp"@ﬁ &Ta);

mnmff"heﬂmmMmmtmmwmwe():QﬁﬁmﬂT@;

fscanf (parafp,"%d" &T);

fprintf (fp," he numberoft|mestep %d\ "T);

fscanf anﬁp"@&z&t

fprintf (fp,"The time step (sec) = %.2fn" t);

fscanf amﬁ ,"%f", &y _coeff);

fprintf (fp," he coeff on| Tper3|on in the y-axis (m) = %.2f\ "ycoeff);

fscanf (parafp, "%f &z coeff

fprintf (fp," he coeff, o'fd|sper5|on in the z-axis (m) = %.2f\n" z_coeff);

fscanf (parafp, "%f’, &NH3);

fprintf (fp," he initial concentration of NH3 in each cell (ppb) = %.2f\n" NH3);

fscanf maf'@M:&K)

fprintf (fp," T'he rate constant (mAL2/molAl-sec) = %.2f1 "K);

fprintf (fp, "%325\ ", "Menu selection");

forintf (fp,"\ "); _ -

mmﬁfm'1HHMWﬂW® $ reaction rate in ammonia-deficient
environmenf\ "),

fprintf (p,"\ ")

fscanf anﬁp,@éd'&opﬂ

fprintf (fp," Selection ====> “odn" cpt);

fscanf (parafp, "%e2d", &max_of printing); o

mmﬂm"MWmﬂﬂmmMvaWﬂmmﬁyﬁmﬁ

printf("parameters ok\ ");

[
171

noofcol
noofrow
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no of height = Hih;
if(noofcol > XMAX Inoofrow > YMAX Inoofheight > ZMAX)

forintf(fp,"\ Range of cell errorr . "}
exit(l);

}

memset(c2, ' sizeof(c2)):
memset c3 . 1zeof(c3
memset(ch, O sizeof(ch)):
memset(co, Osueof c0)):
memset(c7, 3|zegf c7));
memset c8 0" sizeof(c8));

gon—\——---

deltaho = 1.6/u;
deltal U = 8*Vs*d*d/
delta~h2 = (Ts-Ta)(Ts;

delta~h3 = delta_hl*delta_h2:

delta_h4 = pow(delta_h3,0.3333);

deltaji5 = pow(x1,0.6667);

delta~h = delta_ h0*delta h4*de|ta h5;
forintf(fp," The plume nse (m) =%.3f\ * ' Gelta h);
70 = Hs+delta h;

forintf(fp, "The effective height (m) = %.3f\ " z0);

o =(int)floor(x0/w)

0 = |nt floor yO

zO =70/

dummh = fmod(z0,1.0);

md = 10*rand()/RAND MAX;
if (md >:dummrH
ko = (int)floor(zO0);

k0= (int)ceil(z0);

else

fpLtf(fp," c2[%d][¢bd][% d]-Gi)d\ *i0J0,k0,c2[i0][j0][k0]);
for(no_of time=1;n0_of time<=T;no_of time++)

for(i=0;i<=no of col;i++)
for ("0j<=no_of_rowj++)

for (k=0:k<=no_of height:k++)

|f02 [kl'zo )
ﬁﬂk]g il



loop3:

loopé:

Go[i 11K +=cSlijhjIki;

memset(c2,'0" sizeof(c2));
memcpy(c4,c5,sizeof(ch));
memset(c50", sizeof(c5));

[*S04 advection and dispersions*/
for(i=0;i<=no_of col;i++)
for(j=0y<=no_of rowj++)
for (k=0;k<=no_of height:k++)
for(n=1; <=c4[i]U|[k];n++)

[*S04 Point source location */

X1,
¥_=JI’<;

memcpy(cl,cZ,sizeoficZ));

[* 04 advection*/
X=X+ ( *w;
dummy - fmodéx,l.o :
md= 1.0 *rand()/RAND_MAX;
if (md >= dummx;

X= floor(x);
else

X=ceil(x);

[*S04 dispersion in the y-axis*/
md = 1.0 * rand()/RAND_MAX;
if(md<0.5)

Y=Y- (y_coeM);

if (md > 0.5)

y -y + (y_coeffl);
else

goto loops;

dummy = finod ,1.0/1;
md = 1.0 * rand()/RAND_MAX;
if (md >= dummy
y = floor(y);
else

y = ceil(y)

[*S04 dispersion in the z-axis*/
md = 1.0 * rand()/RAND_MAX;
if (md < 0.5)
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Z—1 - (z CoefffTi);

if (md > 0.5)

2= Z+ (zcoefffl);

else

goto loop4;

if (z<0.0)

Z=;
dummz = fmod(z, 1.0);
md = 1.0 *rand()/RAND_MAX;
if (md >= dummz)

z = floor(z);
else

z = ceil(z);
ii = (int)floor(x);
i] = (mt)floor(y);
kk = (int)floor(z);

if (ii>=0 &&ii<noofcol &&jj<noofrow && kk <no of height)

eS[u]fij]kk]+=1;
if ((2*c5[if][ij][kK]*Q *t*0.000001)/(N*64) > (NH3*0.000001)/24 5)

CO[i]QjI[kk] - L;
goto loop3;

}

cB[UIjITkK] = *3-(2*0 [ ][ J[17]*9*1*24.5)I( *64);

[*S02 advection and dispersions*/
for(i=0;i<=no_of col;i++)
for(j=0y<=no_of_rowj++)
for (k=0;k<=no_of height;k++)

for(n=1; <=cIfi{jl[k];n++)

[*S02 Point source location */

X =i

¥_J|2j

[*S02 advection*/

X=X+ ( *)w;

dummx = fmod(x,1.0);

md = 1.0 *rand()/RAND_MAX;



loopl:

loop2:

if (md >= dummx
X= lloor(x);
else

X=ceil(x);

[*S02 dispersion in the y-axis*/
md = 1.0 *rand()J/RAND_MAX;
if (md <0.5)

y =y - (ycoefiTl);

if (md> 0.5)

y -y + (y coeff/l);

else

goto loopl;
dummy = fmod(y,L.0);
md = 1.0 *rand()JRAND_MAX;
if (md>=dummy)

y = floor(y);

y = ceil(y);

[*S02 dispersion in the z-axis*/
md= 1.0 *rand())RAND_MAX;
if (md<0.5)

Z—Z- (zcoefilh);

if (md> 0.5)

Z- 7+ (zcoefiTh);
else

goto loop2;

if(z<0.0

1= -1,
dummz = fmod(z,1.0);
md= 1.0 *rand(yRAND_MAX;
if (md >= dummz)

z = floor(z);
else

z = ceil(z);
i = (int)floor(x);
i = (int)floor(y);
kk = (int)floor(z);

[*S02 to S04 transformation*/

switch (opt)

107

case 1 [*Freiberg (1974) in ammonia-deficient environment */
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*INH3]t = [NH3]o - 2[S04]*/
CTLNNiIKK] = ((NH3%0.000001 )/24.5)-((2*c5[ii][jy][kK]*Q *1*0.000001)/(N *64));
if (CT[iiIKK] >= (235 i [ij][Kk]RQ X 0.000001)/(N %64)))

#oofquanta =(* )(( -D*(n-1));

(K*t*no_of quanta* 07[II][I]][kk]*C7[U][Ij][kk]*C7[II][]]][kk] Q*t*O 000001)/(64*N);
md=10 *rand()/RAND_M
if(md <- Ktime step)

cS[U]Qj]Ikk] += 1
>

c2[u]Qj][kk] +=

else

[*fprintf(fp,"\nNH3 insufficiency in c7[% d][%d][% d]\ ,,iijj,kk);*/
c2[ii]Qj][kk] += 1 ;

c8[n]QjJ[kk] = NH3-(2*c5[ii]Qj][kk]*Q*t*24.5)/(N*64);
break;

default
fprintf (fp,"Out of menu\ ");

for(i=0;i<=no_of col;i++)
for (j=0y<=no_of rowj++)
for (k=0;k<=no_of_height;k++)

if(c2[i]u][k] = 0)
c3[f[IkI+~ 21k ]
itM M 1=0)
cO[i][j1[k]+= c5[i[jILK];

[*print output data*/
for(no_of printing=1;n0_of _printing<=max_ofoprinting;no_of printing++)
{ fscanf (parafp,”°/of',&x0);
fprintf (fp,"\nThe location in the x-axis (m) = % .2f\ " xO);
i0 = (int)floor(x0/vv);
fprintf(fp,"\nThe number of S02 quanta in each cell is "),
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sum = 0;
for(kk=no of height;kk>=0;kk—)

fprmtf(fp,"\ ");
for(ij=0:jj<-no_of rowjj++)

fprintf(fp,” % 3d He3[i0]Qj][kk]);
sum += ¢c3[i0]Q)][KK];

tprintf(fp,"\nThe total number of S02 quanta is =% d\ ",sum);

suml = 0;
fprintf(fp,"\nThe concentration of remaining NH3 (ppb) in each cell'is : "),
for(kk-no_of_height;kk>=0;kk" )

fprintf(fp,"\ "),
for(jj=0jj<=no_of _row:jy++)

tf(c8[i0][jjl[kk] !=0)

fprintf(fp," % 7.2f Mc8[i0][][kK]);
sum| += c8[i0]Qj][kk];

else
fpnntf(fp,"% 7.2f " NH3);

>
fprintf(fp,"\nThe total concentration of remaining NH 3 that reacts with 04

(ppb)is =% .2f\n" suml);

sum = 0;
fprintf(fp,"\nThe number of S04 quanta in each cell is : ™),
for(kk=no_of_height;kk>=0;kk--)

fprintf(fp,"\ *);
for(y=0jj<=no_of rowji++)

fprintf(fp," % 3d " ,c6[i0][i)][kk]);
sum += cB[i0][i)][kK];

tprintf(fp,"\nThe total number 0f S04 quanta is =% d\ " ;sum);

forintf(fp,"\ ");
fclose(fp);
fclose(parafp);



Appendix B

Results of Simulations
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