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3.2 High Resolution Mirror Assembly(HRMA)

Chandre 00000000 HRMAOO 32000000000000C-0-0000000000
ogobooooooboobooooboboboooboobooooboboobooobOo40b0bDO
0000 Wolter Type-I mirror 0100000000400 0000000001ID=1,34,6000
gbobobooboobobooboboemul 122ZmO0bodooooooooobooaobboobon
oooboboboboboobo Xboo200obooboboobobobobobobobo
0?7200 00000000000000 ZerodurglassOOOOOO0OO0DOOOOOODOOOO
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——
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10 meters

Mirror elements are 0.8 m long and from 0.6 m to 1.2 m d|

0 3.3: HRMAOOOD
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0 3.1: HRMAODOQO

Optics Wolter Type-I mirror
Mirror coatings Iridium
Nominal coating thickness 330
Mirror outer diameter(1,3,4,6) 1.23,0.99,0.87,0.65m
Mirror lengths 84cm
Total length(pre-collimator to post-collimator) 276cm
Unobscured clear aperture 1145 cm?
HRMA mass 1484kg
Focal length 10.070 £0.003m
Plate scale 48.8240.02um arcsec™ !
PSF FWHM(with detector) 0.5arcsec
Effective area:

@0.25keV 800cm?

@5.0keV 400cm?

@8.0keV 100cm?
Ghost-free field of view 30arcmin dia

3.2.1 0000

HRMAOOODOOO 1145em? 0 0000000000000 00O0DO0O0OO XO00OO
0000000000000 34(0)0 On-axisOO HRMAOOOOOOOOOOOODOOODO
O0o0000ooooocooOoOooOo ACISOCHRCOOOOOOoOoooooooooooooo
gboboobooooboobobbooooboboooboobobooooD2kevOboooonog
000000000 M-edgeODOODODODODODODODOOOO 3.4(0)0 offaxis0 000 HRMA OO
gboboooboobobooobooboboboobo4b0b0b00O0b00ODbO0ODbDODOODLO
on-axis0 OO 00000000000 0000D0O0000000D0O00000 vignetting OO
gobobobobobobbooboboobooboobo

3.2.2 Point Spread Function
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0000000000 XbOoooooooooooooooooooobooob0 40000000
oooooooooooboooboO0ooOo0O0oO0O0OdRMO PSFOOOOODO encircled energy
fraction(EEF) 0 0 0000000000000 O0OOOO0OOOODOOOOOOOOOODOOO
OO000000bobooob0O0Ob0 35000on-axisO0 000000 EEFOOOOO0O0O00OO0O0O
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HRMA Off-axis Effective Area (Averaged over Four Directions)
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3.3 Advanced CCD Imaging Spectrometer(ACIS)

Chandra0 000000000 Advanced CCD Imaging Spectrometer(ACIS) O 1000 CCD
00000000000 3.60 ACISOOODOO0 3.70 ACISOODOOODOOOACISO 2x20
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O 3.6: ACISOOOD
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0 3.2 ACISOO0O

Focal plane arrays:
I-array

S-array

CCD format
Pixel size

Array size

On-axis effective Area
(integrated over the PSF
to 99% encircled energy)
Quantum efficiency
(frontside illumination)
Quantum efficiency
(backside illumination)

Charge transfer inefficiency(parallel)
Charge transfer inefficiency(serial)

System noise
Max readout-rate per channel

Number of parallel signal channels

Pulse-height encoding
Event threshold

Split threshold

Max internal data-rate
Output data-rate
Minimum row readout time
Nominal frame time
Allowable frame times
Frame transfer time

Point-source sensitivity

Detector operating temperature

S3(BI ): ~7x107%; S1(BI ): ~1.5x10~%;

4 CCDs placed to lie tangent to
the focal surface

6 CCDs in a linear array tangent to

the grating Rowland circle
1024 by 1024 pixels

24.0 microns (0.4920£0.0001 arcsec)

16.9 by 16.9 arcmin ACIS-I
8.3 by 50.6 arcmin ACIS-S
110cm? @ 0.5 keV (FI )
600 cm? @ 1.5 keV (FI )
40cm? @ 8.0 keV (FI)
> 80% between 3.0 and 5.0 keV
> 30% between 0.8 and 8.0 keV
> 80% between 0.8 and 6.5 keV
> 30% between 0.3 and 8.0 keV
FI: ~2x107%; BI: ~2x107°

FI: unmeasurable
<~ 2 electrons (rms) per pixel
~ 100 kpix/sec
4 nodes per CCD
12 bits/pixel
FI : 38 ADU (~140 eV)
BI: 20 ADU (~70 eV)
13 ADU
6.4 Mbs (100 kbs x4 x 16)
24 kb per sec
2.8 ms
3.2 sec (full frame)
0.2to0 10.0 s
40 psec (per row)
4 x 10~ Pergsem™2s7! in 10*s
(0.4-6.0 keV)
—90 to —120°C
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3.3.1 0d0dn
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##############}

*
~

Synch_SSC_mono_KN.c : One-zone homogeneous SSC program for time-evolved

multiband analysis

Remark! : read 2 input files,
(1) Electron population
(2) Modified Bessel table : F_x_table_coarse
output 3 files,
(3) synchrotro population in nu_Lnu
(4) SSC population in nu_Lnu
(5) Energy loss for both Synchrotron and Compton scat.
K_N effect is accurately considered

1999/1/9 version 5.2

ISAS Jun Kataoka

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

/*definition for arrayx/

#define MAX 2000
#define MAXF 20000
#define MAXSTR 1024
#define MAXCHR 64
#define BIN 100
#define BIN2 140 /* ¢‘bin width for SYNC’’ = ‘‘bin width for SSC’’

/*#define TBLMAX 250 */
/*#define TBLMAX 3970 x/
#define TBLMAX 1000

/*definition for floating limit*/
#define EPS 1.000000e-5
#define BRKLMT 1.000000e-100

/*definition for physical parameters*/

o1

*/



#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

/*defini

C1 4.19898e6

C2 1.865575e-23
Cc3 1.02404e4
NEGUNIT -1.000000
UNIT 1.000000

PI 3.141592653589793
LIGHT 2.9979e10
PLANCH 6.6261e-27
RESTENE 8.1871e-7
CORRECTION 0.7500000
HUBBLE 2.430567e-18
ELEC_RAD 2.8179e-13
THOMSON 6.65e-25

tion of sub_functionsx*/

/%
/*

/*
/%
/%
/*

in cm */

in erg*s */

in erg  */

geometrical hosei factor */
s™-1 */

in cm */

in cm~2 */

void j_nu_a_nu(double, double, double, int, int, double *, double *, double *,
double *, double *, double *, double *);
void spheric_sync(double, double, double, double, double *, double *,double *,
double *, double *, double *, double *, int *, double *, double *);
void spheric_SSC(double, double, double, double, double *, double *, double *,
double *,double *, int, int, double *, double *, int *);

void comp_KN(double *, double *, double *, double *, double *, int, int, int);

void int

main(int
{
double
float
double
float

double
double
double
double
double
double
double
double
double

int

int

eg(int, double *, double *, double *);

argc, char *argv[])

mag, radius, delta, redsft;
mag_f, radius_f, delta_f, redsft_f;
nu_min, nu_Max;

nu_min_f, nu_Max_f;

surface, b_fac;

gamma [MAX] ,N_gamma [MAX], gmj_up[MAX];
x [MAXF], F_x[MAXF];

freq[MAX], emis[MAX], abs[MAX];
nu_sync [MAX], nuLlnu_sync [MAX];
epsO[MAX], n_epsO[MAX], eps[MAX];
gm_dot_S[MAX], gm_dot_C[MAX];
nu_SSC[MAX], nulLnu_SSC[MAX];

gm_ratio, gm_power;

i,j,k,m,n;

sum_colum, clm_comp;

52

/%
/*
/%
/%

Input parmaters */
Input parmaters */
Input parmaters */

Input parmaters */



int columnl, column2;

char templ [MAXSTR], temp2[MAXSTR];

char  temp3[MAXSTR], temp4[MAXSTR];

char 1inel[MAXSTR], line2[MAXSTR];

char fileO[MAXCHR], filel[MAXCHR], file2[MAXCHR];
char  file3[MAXCHR], file4[MAXCHR];

FILE  *fp0, *fpl, *fp2, *fp3, *fp4;

printf (¢ ‘*x*k*xx*x*x*x Input parameters for SSC calulation *¥***x**x\n’’);
printf (¢ ‘parameters: B, R, delta, z and frequency range are required!!\n’’);
printf(¢‘\n’’);

printf (¢ ‘Magnetic Field (Gauss)= ? ‘¢);
scanf (‘ “%f’’ ,&mag_f);

mag = mag_T;

printf(‘‘Blob Radius (cm)= 7 “);

scanf (¢ ‘%f’’ ,&radius_f);

radius = radius_f;

printf (¢ ‘Beaming Factor= ? ¢);

scanf (¢ “%f’’ ,&delta_f);

delta = delta_f;

printf (¢ ‘Distance (redshift : z)= 7 ‘¢);
scanf (¢ ‘%f’’ ,&redsft_£);

redsft = redsft_f;

printf (¢ ‘Synchrotron Freq. min value (Hz) = 7 ‘¢);
scanf (¢ “%f’’,&nu_min_f);

nu_min = nu_min_f;

printf (¢ ‘Synchrotron Freq. Max value (Hz) = 7 ‘¢);

scanf (¢ ‘%f’’ ,&nu_Max_f);

nu_Max = nu_Max_f;
printf(‘‘-——————————— \n’’);
printf (‘¢ B = %10.5e [Gauss]\n’’, mag) ;

printf(‘‘ R = %10.5e [cm]\n’’, radius) ;

printf (‘¢ delta = %10.5e \n’’, delta) ;

printf (‘¢ z = %10.5e \n’’, redsft) ;

printf (¢ £ = %10.5e —- %10.5e [Hz]\n’’, nu_min, nu_Max) ;
printf (¢ ‘-————————m—m \n’’);
printf(¢‘Open - Initial Electron population : N(gamma) - Filename?’’);
scanf (¢ “Ys’’,file0);

printf (¢ ‘Open - Modified Bessel function : F(x) - Filename?’’);
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scanf (““%s’’,filel);

printf (¢ ‘Output - nu L_synch(nu) - Filename? (Obs frame)’’);
scanf (¢ ¢Ys’’,file2);

printf (¢ ‘Output - nu L_SSC(nu) - Filename? (Obs frame)’’);
scanf (‘“%s’’,file3);

printf (¢ ‘Output - Cooling coefficient?’’);

scanf (‘“Y%s’’,filed);

printf(‘‘\n’’);

printf (¢ ‘*x*x*xx**xx Now Calculating ..... LR EEEEEEE EEEEEAVIRRD

printf(‘‘\n’’);

if (NULL == (fp0 = fopen(file0,’’r’’))){
printf(‘‘\n Cannot Open File : %s \n\n’’, fileO);
exit(1);

}

if (NULL == (fp1l = fopen(filel,’’r’’))){
printf(‘‘\n Cannot Open File : %s \n\n’’, filel);
exit(1);

}

if (NULL == (fp2 = fopen(file2, ‘‘w’’))){
printf (¢ ‘\n Cannot Open File : %s \n\n’’, file2);
exit(1);

}

if (NULL == (fp3 = fopen(file3, ‘‘w’’))){
printf(‘‘\n Cannot Open File : %s \n\n’’, file3);
exit(1);

}

if (NULL == (fp4 = fopen(file4, ‘‘w’’))){
printf(‘‘\n Cannot Open File : %s \n\n’’, file4);
exit(1);

i = 0;
while (fgets(linel, MAXSTR, fpO)!= NULL){
if (sscanf(linel, ‘‘%s %s’’, templ,temp2) != 2){

printf (¢ ‘format error\n’’);

exit(1);
}
gamma[i] = (double)atof (templ);
N_gamma[i] = (double)atof (temp2);
/% printf (¢ ‘%e,%e\n’’, gammal[i],N_gammal[i]);*/

i++;
}
columnl = (int) i;

printf (¢ ‘electron column =%d\n’’,columnl);
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fclose(£fp0);

j=0;
while (fgets(line2, MAXSTR, fp1)!= NULL){
if(sscanf(line2, ‘‘Y%s %s’’, temp3,tempd) != 2){

printf (¢ ‘format error\n’’);

exit(1);
}
x[j] = (double)atof (temp3);
F_x[j] = (double)atof (temp4d);
j++;

}

column2 = (int) j;
printf (¢ ‘Bessel column =%d\n’’,column?);
fclose(fpl);

printf(‘‘\n’’);

/* Call emission/absorption function ..... j_nu_a_nu x/
/* Input ... gamma, N_gamma, x, F_x */
/* Return ... freq, emis, abs */

j_nu_a_nu(mag, nu_min, nu_Max, columnl, column2, gamma, N_gamma,

x, F_x, freq, emis, abs);

/* Call synchrotron function ..... spheric_sync */
/* Input ... freq, emis, abs x/
/* Return ... nu_sync, nulnu_sync, epsO, n_epsO x/

spheric_sync(mag, radius, delta, redsft, freq, emis, abs, nu_sync,

nulnu_sync, epsO, n_epsO, &sum_colum, &surface, &b_fac);

/* Call SSC function ... spheric_SSC */
/* Input ... gamma, N_gamma, epsO, n_epsO x/
/* Return ... nu_SSC, nulnu_SSC */

spheric_SSC(radius, delta, surface, redsft, gamma, N_gamma, epsO, n_epsO,

eps, columnl, sum_colum, nu_SSC, nulLnu_SSC, &clm_comp);

/* Call Compton cooling function in KN region ..... comp_KN x/
/* Input ... eps_0, n_dpsO, eps */
/* Return ... gm_dot_C */

55



comp_KN(gamma, epsO, n_epsO, eps, gm_dot_C, columnl, sum_colum, clm_comp);

for(k = 0; k < sum_colum; k++){

fprintf (fp2, ‘‘%20.15e %20.15e\n’’,nu_sync[k], nulLnu_sync[k]);
}
for(k = sum_colum; k < BIN; k++){

fprintf (fp2, €‘%20.15e %20.15e\n’’,nu_sync[k], 0.0);

for(m = 0; m < BIN2; m++){
fprintf (fp3, ‘‘%20.15e %20.15e\n’’,nu_SSC[m], nulnu_SSC[m]);

}
gm_ratio = (double)gamma[columnl-1]/gammal[0]; /+*undefined variablex/
gm_power = (double)1.0/(columni-1.0);
gamma [columnl] = (double)gamma[columnl-1]*pow(gm_ratio,gm_power) ;
for(n=0; ; n <columnl; n++){
gmj_up[n] = (double)sqrt (gamma[n]*gamma[n+1]) ;
gm_dot_S[n] = gmj_upln] * gmj_up[n] * b_fac;
fprintf (fp4, °‘%20.15e %20.15e %20.15e\n’’,gmj_up[n]l, gm_dot_S[n],
gm_dot_C[n]);
}

void j_nu_a_nu(double mag, double nu_min, double nu_Max, int columnl,
int column2, double *gamma, double *N_gamma, double *x,

double *F_x, double *freq, double *emis, double *abs)

double ratio, index;

double nu;

double F_table;

double inc[MAX];

double blal[MAX],bla2[MAX],d_gamma[MAX];
double comp_jnu[MAX], comp_anu[MAX];
double j_nu, alpha_nu;

int k,p,q;

for(k=0; k<BIN; k++){

ratio = (double) (nu_Max/nu_min) ;
index = (double)k/BIN;
nu = (double)nu_min * pow(ratio,index);
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for(p=0; p<(columni-1); p++){
inclp] = (double)nu/(Clrmagrganma [p]*gamma[p]);

for(gq=0; gq<(column2-1); g++){
if ((x[ql<inc[pl) && (x[gq+1]>inc[p])){
F_table = F_x[ql;
break;
Yelse if (x[TBLMAX-1]<inc[p]){
F_table = 0.0;
break;

/*for emisson j_nux/

comp_jnulp] = (double) (N_gamma [p] *F_table) ;

/*for absorption alpha_nu*/
blal[p] = (double)N_gamma [p]/(gamma [p] *gamma [p]) ;
blail[p+1] = (double)N_gamma [p+1]/(gamma [p+1] *gamma [p+1]) ;
d_gamma[p] = (double) (gamma[p+1] - gammal[p]);
bla2[p] = (double) (blal[p+1] - blailpl)/d_gammal[p];

comp_anu[p] (double) gamma [p] *gamma [p] *bla2[p] * F_table;
}

integ(columnl, gamma, comp_jnu, &j_nu);

integ(columnl, gamma, comp_anu, &alpha_nu);

freqlk] = (double)nu;

emis [k] = (double) j_nu * mag * C2;

abs [k] = (double)alpha_nu * NEGUNIT * mag * C3/ (nu*nu);
abs [k] = (double)fabs(abs[k]);

emis [k] = (double)fabs(emis[k]);

void spheric_sync(double mag, double radius, double delta, double redsft,
double *freq, double *emis, double *abs, double *obs_nu,
double *obs_L, double *epsO, double *n_epsO, int *sum_colum,
double *surface, double *b_fac)

double index,index2;
double facl,fac2,fac3;
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double factorl,factor2,factor3;

double compl,comp2,comp3,comp4,compb;

double comp6,comp7,comp8,comp9,complO;

double lumidis, lumi_tot;

double u_B, u_sync, u_sync2;

double z_hosei;

double bunsi, bunbo;

double L_nu[MAX], nul_nu[MAX], ene_dens[MAX];
int i,j,k,p,q;

int colml, colm?2;

for (i=0;i<BIN; i++){
if((0.0<emis[i]) && (emis[i]<BRKLMT)){
break;
}Yelse if (emis[i] == 0.0){

I

}
colml = i;

printf(¢‘j_nu column =%d\n’’,colml);

for (j=0;j<BIN; j++){
if ((0.0<abs[jl) && (abs[j]1<BRKLMT)){
break;

}else if (abs[j] == 0.0){

I

+
colm2 = j;

printf (¢ ‘alpha_nu column =%d\n’’,colm2);

if (colml > colm2){
*sum_colum = colm2;
} else {

*sum_colum = colmil;

if (colml != colm2){
printf(¢‘No. of j_nu and alpha_nu are different!\n’’);

printf(‘‘We set sum column No to %d...\n’’, *sum_colum);

for(k=0; k<(*sum_colum); k++){
if(abs[k] != 0.0){
index = (double) (2.0*abs [k] *radius) ;
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/*

facl = (double) (4.0*PI*PI*radius*radius);
fac?2 = (double) (emis[k]/abs[k]);
if (index>EPS){
compl = (double)exp(NEGUNIT*index) ;
comp?2 = (double) (UNIT - compl*(index+1.0));
comp3 = (double)2.0/(index*index) ;
fac3 = (double) (UNIT - comp3*comp2) ;
} else {
comp4 = (double) (2.0/3.0)*index;
compb = (double)pow(index,2.0)/4.0;
fac3 = (double) comp4-comp5;
}
L_nul[k] = (double)facixfac2*xfac3;
nul_nulk] = (double)freqlk]*L_nulk];
lumidis = (double) (LIGHT*redsft/HUBBLE) * (1 + 0.25%redsft);
xsurface = (double)4.0 * PI * lumidis * lumidis;
Zz_hosei = (double)nul_nulk]*pow(delta,4.0);
bunbo = (double) (*surface) ;
obs_L[k] = (double)bunsi/bunbo;

Yelse{ /* to avoid floating error */

L_nulk] = 0.0;
nul_nul[k] = 0.0;
z_hosei = (double) (1.0 + redsft);
obs_nulk] = (double)freqlk]*delta/z_hosei;
obs_L[k] = 0.0;
lumidis = (double) (LIGHT*redsft/HUBBLE) * (1 + 0.25%redsft);
*surface = (double)4.0 * PI * lumidis * lumidis;
}
}
for (k=*sum_colum;k<BIN;k++){
obs_nu[k] = (double)freqlk]*delta/z_hoseij;
}
integ(*sum_colum, freq, L_nu, &lumi_tot);
printf(‘‘\n’’);
printf(¢‘Total Synchrotorn Luminosity in the source frame is\n’’);
printf(¢‘L_synch = %e (erg/s)\n’’, lumi_tot);
u_sync = (double)lumi_tot/(4*PIxradius*radius*LIGHT); */
u_B = (double)mag*mag/ (8.0%*PI) ;
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*b_fac = (double)4.0* u_B * THOMSON * LIGHT/(3.0 * RESTENE);

/* printf(‘‘u_syncl = %e (erg/cm~3)\n’’, u_sync); */
%e (erg/cm”~3)\n’’, u_B);
%e\n’’, xb_fac);

printf(‘‘u_B
printf (¢ ‘b_fac

for(p=0; p<*sum_colum; p++){

epsO[p] = (double) (PLANCH * freq[p])/RESTENE;
index2 = (double)abs[pl*radius;
factorl = (double)4.0%*PI;
factor2 = (double)UNIT/(PLANCH*LIGHT*epsO[p]l);
if (index2>EPS){
factor3 = (double) (UNIT - exp(NEGUNIT*index2));
Yelse {
comp7 = (double)index?2;
comp8 = (double)pow(index2,2.0)/2.0;
comp9 = (double)pow(index2,3.0)/6.0;
comp10 = (double)pow(index2,4.0)/24.0;
factor3d = (double) (comp7-comp8+comp9-compl0) ;
}
if (abs[p] '= 0.0){
n_epsO[p] = (double)factorl*factor2*CORRECTION*

(emis[p]l/abs[p])*factor3;
Yelseq /* to avoid floating error! */
n_epsO[p] = 0.0;

}

ene_dens [p] = (double)epsO[p] * n_epsO[p] * RESTENE;
}
integ((*sum_colum-1), epsO, ene_dens, &u_sync2);
printf(‘‘u_sync = %e (erg/cm~3)\n’’, u_sync2);
printf(‘‘\n’’);

void spheric_SSC(double radius, double delta, double surface, double redsft,
double *gamma, double *N_gamma, double *epsO, double *n_epsO,
double *eps, int clm_elec, int clm_sync, double *nu_SSC,

double *nulnu_SSC, int *clm_comp)
double d_gamma[MAX], d_epsO[MAX];

double gamma_max;
double nu_SSC_rest[MAX];
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double e

psO_min;

double bunsi, bunbo;

double =z

_hosei;

double q_eps[MAX];
double j_nu_SSC[MAX], L_nu_SSC[MAX];
double nulnu_SSC_rest[MAX];

double 1
double 1
double f

umi_tot;
ower, upper;

actor;

double kappa,fac;

double terml,term2,term3;

double term3_u,term3_d;

double i
double r
double s

static double suml,sum?2;

ndex;
atio;

ection;

double chk_up, chk_low;

int P
suml = 0;
sum2 = 0;

gamma_max
epsO_min

*clm_comp

for (p=0;p<*clm_comp;p++){

»q,T;

eps0[0];
BIN2;

gamma [clm_elec-1];

for(g=0;q9<clm_sync-1;q++){

for(r=0;r<clm_elec-1;r++){

d_gamma [r]

d_eps0[q]

lower
upper
ratio
index

eps [p]

chk_low
chk_up

(double)gamma[r+1] - gammalr] ;
(double)epsO[g+1] - epsO[q] ;

(double)epsO_min ;

(double) gamma_max;
(double)upper/lower;

(double) (p+1)/BIN2;
(double)lower*pow(ratio,index) ;

(double)epsOlql;
(double) (4.0 * gammal[r]*gamma[r]*epsO[q]l)
/(1.0+4.0*eps0[q] *gamma [r]) ;

if ((chk_low<eps[pl) && (eps[pl<chk_up)){

kappa

= (double)eps[p]/(4*eps0O[q] *gamma [r]
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* (gamma [r]-eps [pl));

factor = (double)2.0*PI*ELEC_RAD*ELEC_RAD*LIGHT
/ (gamma [r] *gamma [r] *epsO[q]) ;
terml = (double)2.0*kappa*log(kappa) ;
term2 = (double) (1.0+2.0*kappa) *(1.0-kappa) ;
fac = (double)4.0*eps0[q]*gamma [r]*kappa;
term3_u = (double)fac *fac *(1.0-kappa);
term3_d = (double)2.0%(1.0+4.0*eps0[q] *gamma [r]*kappa) ;
term3 = (double)term3_u/term3_d;
section = (double)factor*(terml + term2 + term3);
suml = suml + (double)N_gamma [r]*d_gamma [r]
xsection*n_eps0[q]l*d_epsO[q];
} else {
suml = suml;
}
}
sum2 = sum2 + suml;
suml = 0.0;
}

g_epslp] = sum2;

j_nu_SSC[p]

(double) PLANCH*eps [p]l *q_eps[p]/(4.0*PI);

L_nu_SSC[p] (double) (16.0%PI*PI/3.0) *pow(radius,3.0)*j_nu_SSC[p];
nu_SSC_rest [p] (double)RESTENE*eps [p] /PLANCH;

nulnu_SSC_rest [p]l= (double)nu_SSC_rest [p]l*L_nu_SSC[p];

z_hosei = (double)1.0 + redsft;

nu_SSC[p] = (double)nu_SSC_rest[p]*delta/z_hosei;
bunsi = (double)nulnu_SSC_rest [p]*pow(delta,4.0);
bunbo = (double)surface;

nuLnu_SSC[p] = (double)bunsi/bunbo;

sum2 = 0.0;

}

integ(BIN2, nu_SSC_rest, L_nu_SSC, &lumi_tot);
printf(‘‘Total SSC Luminosity in the source frame is\n’’);
printf (¢ ‘L_SSC = %e (erg/s)\n ‘¢, lumi_tot);
printf(‘‘\n’’);

void comp_KN(double *gamma, double *epsO, double *n_epsO, double *eps,

double *gm_dot_C, int clm_elec, int clm_sync, int clm_comp)

double gmj_up[MAX];
double d_epsO[MAX], d_eps[MAX];
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double epsO_min;

double gm_ratio, gm_power;
double factor;

double kappa,fac;

double terml,term2,term3;
double term3_u,term3_d;
double index;

double ratio;

double section;

static double suml, sum2;
double chk_up, chk_low;

int p,q,T;

suml = 0;

sum2 = 0;

gm_ratio = (double)gamma[clm_elec-1]/gamma[0]; /*undefined variablex*/
gm_power = (double)1.0/(clm_elec-1.0);

gamma [clm_elec] (double)gamma[clm_elec-1]*pow(gm_ratio,gm_power) ;
for(p=0;p<clm_elec;p++){
gnj_uplp] = (double)sqrt(gamma[p]*gamma[p+1]);
for(g=0;9<clm_sync-1;qg++){
for(r=0;r<clm_comp-1;r++){

d_eps[r] = (double)eps[r+1] - eps[r] ;

d_epsO[q] = (double)epsO[qg+1] - epsOl[q] ;

chk_low = (double)epsO[ql;

chk_up = (double) (4.0 * gmj_up[pl*gmj_up[p]*epsOlql)

/(1.0+4.0%eps0[ql *gmj_up[pl);

if ((chk_ 1ow<eps[r]) && (eps[rl<chk_up)){

kappa = (double)eps[r]/(4*epsO[ql*gmj_up [p]
*(gmj_up[p]-eps[r]));

factor = (double)?2.0*PI*ELEC_RAD+*ELEC_RAD*LIGHT
/(gmj_up[pl*gmj_up[pl*eps0lql);

terml = (double)2.0xkappa*log(kappa) ;

term2 = (double) (1.0+2.0*kappa)*(1.0-kappa) ;

fac = (double)4.0*eps0[ql *gmj_up [p] *kappa;

term3_u = (double)fac *fac *(1.0-kappa);

term3_d = (double)2.0*(1.0+4.0*epsO[ql*gmj_up[p]*kappa) ;

term3 = (double)term3_u/term3_d;

section = (double)factor*(terml + term2 + term3);

suml = suml + (double)section*n_epsO[q]*d_epsO[q]

*eps [r]*d_eps[r];
} else {

suml = sumil;
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sum?2 sum2 + sumi;

0.0;

suml
}
gm_dot_C[p] = sum2;
sum2 = 0.0;

void integ(int clm, double *gma, double *cmp, double *ret)

{

double sum_K;

double aul,au2,adil;

double bul,bu2,bu3,bud,bdl,bd2,bd3;
double s1,s2,s3;

double a,b,c;

double s[MAX];

int pare;

int r,u;

if ((clm)%2) == 0){
pare = (int) (clm/2 - 1);
} else {
pare = (int) (clm/2);
}
sum_K = 0.0;
for (r=0;r<pare; r++){
u = (int)2x*r;
bul = (double) (gmalu+1]l*gmalu+l] - gmal[u+2]*gmalu+2]);
bu2 = (double) (cmp[u] - cmplu+1]);
bu3 = (double) (gmalul *gmalu]l - gmal[utl]l*gmalu+1]);
bu4 = (double) (cmp[u+l] - cmpl[u+2]);
bdl = (double) (gmal[u] - gmalu+1]);
bd2 = (double) (gmalu+l] - gmalu+2]);
bd3 = (double) (gmal[u+2] - gmalul);

b = (double) (bul*bu2 -bu3d*bud)/(bdl*bd2*bd3) ;
aul = bu2;

au2 = bdil;

adl = bu3;

a = (double) (aul-b*au2)/adi;
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¢ = (double)cmplul - axgmalul*gmalu] -bxgmalu];
sl = (double)(a/3.0)* (gmal[u+2]*gma[u+2]*gma [u+2]

- gma[u]*gma[u] *gmalul) ;
s2 = (double) (b/2.0)* (gmalu+2]*gmalu+2] - gmalul*gmalul);
s3 = (double) c *(gmalu+2] - gmalul);

s[r] =(double) (s1+s2+s3);
sum_K = sum_K + s[r];
}
if ((c1m%2) == 0){
sum_K = sum_K + (gmalclm-1] - gmalclm-2]) * cmp[clm-2];
Yelsed{
}

*ret = (double)sum_K;

65



oo

Isobe,N., 2002, Ph.D. Thesis, The University of Tokyo

Kataoka,J., 1999, Ph.D. Thesis, The University of Tokyo

Nagai,H., 1999, Ph.D. Thesis, The Graduate University for Advanced studies (SOKENDATI)
Carilli,C.L., Preley,R.A., Dreher,J.W., Leahy,J.P., 1991, ApJ, 383, 554

Nilsson,K., Valtonen,M.J., Jones,L.R., Saslaw,W.C., Lehto,H.J., 1997, A&A, 324, 888
Dreher,J.W., Carilli,C.L., 1987, ApJ, 316, 611

Wilson,A.S., Young,A.J., Shopbell,P.L., 2000, ApJ, 544, 1.27

Young,A.J., Wilson,A.S., Terashima,Y., Arnaud,K.A., Smith,D.A., 2001, ApJ, 564, 176
Smith,D.A., Wilson,A.S., Arnaud,K.A., Terashima,Y., Young,A.J., 2002, ApJ, 565, 195
Packham,C., Young,S., Hough,J.H., Tadhunter,C.N., Axon,D.J., 1998, MNRS, 297, 936
Kino,M., Takahara,F., 2004, MNRS, 349, 336

Isobe,N., Makishima,K., Tashiro,M., Itoh,K., Iyomoto,N., Takahashi,l., Kaneda,H., 2006,
AplJ, 645, 256

Kaneda,H., Tashiro,M., Ikebe,Y., Ishizaki,Y., Kubo,H., Makishima,K., Ohashi,T., Saito,Y.,
Tabara,H., Takahashi, T., 1995, ApJ 453, L13

Tashiro,M., Kaneda,H., Makishima,K., Iyomoto,N., Idesawa,E., 1998, ApJ, 499, 713
Tashiro,M., Makishima,K., Iyomoto,N., Isobe,N., Kaneda,H., 2001, ApJ, 546, L.19

Isobe,N., Tashiro,M., Iyomoto,N., Suzuki,M., Murakami,M.M., Mori,M., Abe, K., 2002, ApJ
580, L111

Isobe,N., Makishima,K., Tashiro,M., Hong,S., 2005, ApJ, 632, 781
Migliori,G., Grandi,P., Palumbo,G.G.C., Brunetti,G., Stanghellini,C., 2007, ApJ, 668, 203

Kataoka,J., Leahy,J.P., Edwards,P.G., Kino,M., Takahara,F., Serino,Y., Kawai,N., Mas-
ter,A.R., 2003, A&A, 410, 833

Croston,J.H., Hardcastle,M.J., Harris,D.E., Belsole,E., Birkinshaw,M., Worrall,D.M., 2005,
AplJ, 626, 733

Hardcastle,M.J., Birkinshaw,M., 2002, ApJ, 581, 948

66



Kataoka,J., Stawarz,L., 2005, ApJ, 622, 797

Miley,G., 1980, ApJ, 18, 165

Harris,D.E., Grindlay,J.E., 1987, MNRS, 188, 25

Band,D.L., Grindlay,J.E., 1986, ApJ, 308, 576,

Band,D.L., Grindlay,J.E., 1985, ApJ, 298, 128,

CXC, http://cxc.harvard.edu/proposter/POG/html/MPOG.html

Chandra, http://chandra.harvard.edu/about

Rybichi,G.B., Lightman,A.P., “Radiative Processes in Astrophysics” (New York; Wiley)
Birzan,L., Rafferty,D.A., MxNamara,B,R., 2004, ApJ, 607, 800

Brunetti,G., Setti,G., Comastri,A., 1997, A&A, 325, 898

Brunetti,G., 2000, APh, 13, 107

67



HpN

gbobooboobbooobboobuoobbooboobobooboobooooon

gooogoobooobboobbuooobooobboobboobbooobooobo
gogbbodobbuoobobobooobbuooobooobboobbooobobooobbao
gobooooboboooboboooboboobobuoooboooboooobooooboboobooboo
gogbobooobbooobboooobboooobobooobbooobbooobboo
gogbboguobooobboobbuoobobuooobbooobboobbuoobboobboo
00000 Cygnus ADODODOODOOOOODOOCOOODOOOOOOODODOODOOOO
goooobooooobboooboooobbooooboboooobooobbooobboo
OO0O0O0Cygnus ADODOOOOOOOOOOOOOOOOOO0O0O00000000000000
goobobobobobobobobobobobobobobboboboboXboooo
gobooboobooboobooobooboobboobooboboon

ooboooobooobooboobooooboobooDOoOoboOoboboOoboboO pPCcOO
gooboboooobboooboboooobboobbooobobooobooooboboooboboo
gogboboobboobbobooobooobb 200bbooobboobLDbboOoobboo
gobodgooo

68



