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B 0OO0O0O0OOO

B.1 spectrum O O [
B.1.1 RPVieoOOOOOOO

#include "rpv160.h"

int data_num_fadc(unsigned int addr){

unsigned short *ptr;

int flag, num;
while(1){
// printf ("waiting\n");
usleep(100);

ptr = (unsigned short *) (addr + 0x30004);
flag = ( *ptr & 0x20 ) >> 5;
//  fprintf(stderr,"flag=/d\n",flag) ;

if (flag)

break;

ptr = (unsigned short *) (addr + 0x30000);

*ptr;

num

num num * 2;

return num;

};

void read_fadc(unsigned int addr, int num, int ch, int *data){

unsigned short *ptr;

num = num/2;

for(int i=0; i<num; i++){
ptr = (unsigned short *) (addr + i*2 + ch*x0x2000);
*data = *ptr >> 8§;
data++;
*data = *ptr &O0xO00ff;
data++;

}

};

void start_fadc(unsigned int addr){

unsigned short *ptr;
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ptr = (unsigned short *) (addr + 0x30008);
*ptr = 0x0001;
};

void stop_fadc(unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + 0x30008);
*ptr = 0x0002;
};

void clear_fadc(unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + 0x30008);
*ptr = 0x0004;
};

void set_fadc(unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + 0x20000);
*ptr = 0x0003;
ptr = (unsigned short *)(addr + 0x20002);
*ptr = 0x0012;
ptr = (unsigned short *) (addr + 0x20004);
*ptr = 0x5678;
ptr = (unsigned short *) (addr + 0x20006) ;
*ptr = 0x0003;

for(int i=0; i<8; i++){
ptr = (unsigned short *) (addr + 0x21002 + i*0x200);
*ptr = 0x0080;
}
3

unsigned int init_fadc(int *dev, long base, size_t *mapsize){

int offset, pagesize;
char *addr;
/%
printf (" fadc base address : 0x%1lx\n", base);
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*/

if ((*dev = open("/dev/vmedrv32d16", 0_RDWR)) == -1){
perror(" open : /dev/vmedrv32di6 ");
exit(1);

}

pagesize = getpagesize();

*mapsize = 0x40000;

offset
base =
addr =

= base J, pagesize;

base - offset;
(char *)mmap(0, *mapsize, PROT_READ|PROT_WRITE,

MAP_SHARED, *dev, base);

if (addr == MAP_FAILED){

perror (" mmap :

fadc failed. ");

exit(1);

¥

addr += offset;
/*

printf (" pagesize 1 Ox¥%x\n", pagesize);

printf (" mapsize : Ox¥%x\n", *mapsize);

printf (" fadc address on linux : Ox%x\n", (unsigned int) addr);
*/

return (unsigned int)addr;

};

int end_fadc(int dev, size_t mapsize, unsigned int addr){

munmap ((char *) addr, mapsize);

close(dev);

/* printf (" memory :

return

};

0;

unmapped.\n") ; */

B.1.2 RPV1300000000O

#include
#include
#include
#include
#include
#include

#include

<stdio.h>
<stdlib.h>
<string.h>
<ctype.h>
<errno.h>
<unistd.h>
<fcntl.h>
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#include <signal.h>

#include <sys/types.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/param.h>

#include "vmedrv.h"

#include "rpv130.h"

static struct vmedrv_interrupt_property_t pr;

int latch_1_rpv130(unsigned int addr){
unsigned short *ptr;

int data;

ptr = (unsigned short *) (addr + 0x0);
data = (int) *ptr;
return data;

};

int latch_2_rpv130(unsigned int addr){
unsigned short *ptr;

int data;

ptr = (unsigned short *) (addr + 0x2);
data = (int) #*ptr;
return data;

};

int latch_ff_rpv130(unsigned int addr){
unsigned short *ptr;

int data;

ptr = (unsigned short *) (addr + 0x4);
data = (int) *ptr;
return data;

+;
int read_rpv130(unsigned int addr){

unsigned short *ptr;

int data;
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ptr = (unsigned short *) (addr + 0x6);
data = (int) *ptr;
return data;

};

void pulse_rpv130(unsigned int addr, int data){

unsigned short *ptr;

ptr = (unsigned short *) (addr + 0x8);
*ptr = (unsigned short) data;
+

void level_rpv130(unsigned int addr, int data){

unsigned short *ptr;

ptr = (unsigned short *) (addr + Oxa);
*ptr = (unsigned short) data;
};

void intr_rpv130(int dev, void (*sigh) (int)){
pr.irq = LEVEL;
pr.vector = VECTOR;
pr.signal_id = SIGNAL_ID;

fprintf (stderr,"IRQ %d\n", pr.irq);
fprintf (stderr,"VECTOR = Ox%x\n", pr.vector);

signal (SIGNAL_ID, sigh);
ioctl(dev, VMEDRV_IOC_REGISTER_INTERRUPT, &pr);
};

void ena_intr_rpv130(int dev, unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + Oxc);
*ptr = 0xbb;

ptr = (unsigned short *) (addr + Oxe);
*ptr = 0xb5b;

ioctl(dev, VMEDRV_IOC_ENABLE_INTERRUPT) ;
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void dis_intr_rpv130(int dev){
ioctl(dev, VMEDRV_IOC_DISABLE_INTERRUPT);
3

void reset_intr_rpv130(int dev){
ioctl(dev, VMEDRV_IOC_UNREGISTER_INTERRUPT, &pr);
signal (SIGNAL_ID, SIG_DFL);

+;

unsigned int init_rpv130(int *dev, long base, size_t *mapsize){

int offset, pagesize;
char *addr;
/*
printf(" RPV-130 base address : 0x%1x\n", base);
*/
if ((*dev = open("/dev/vmedrv16d16", 0_RDWR)) == -1){
perror(" open : /dev/vmedrvi6dié");
exit(1);
¥

pagesize = getpagesize();
*mapsize = 0x1000;
offset = base ’ pagesize;
base = base - offset;
addr = (char *)mmap(0, *mapsize, PROT_READ|PROT_WRITE,
MAP_SHARED, *dev, base);
if (addr == MAP_FAILED){
perror (" mmap : RPV130 failed.");

exit(1);
}
addr += offset;
/%
printf (" pagesize : 0x%x\n", pagesize);
printf (" mapsize 1 Ox¥%x\n", *mapsize);

printf(" RPV130 addr on linux : Ox%x\n", (unsigned int) addr);
x/
return (unsigned int)addr;

+;
int end_rpv130(int dev, size_t mapsize, unsigned int addr){

munmap ((char *) addr, mapsize);

close(dev);
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/* printf(" RPV130 : unmapped.\n");*/
return 0;

};

// Written by Nagayoshi
void status_rpv130(unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + Oxc);
fprintf (stderr,"CSR1: 0x%x\n", *ptr);

ptr = (unsigned short *) (addr + Oxe);
fprintf (stderr,"CSR2: 0x%x\n", *ptr);

void clear_csrl_rpv130(unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + Oxc);
*ptr = 0x5b;
fprintf (stderr,"CSR1: 0x%x\n", *ptr);

void clear_csr2_rpv130(unsigned int addr){

unsigned short *ptr;

ptr = (unsigned short *) (addr + Oxe);
*ptr = 0xb5b;
fprintf (stderr,"CSR2: 0x%x\n", *ptr);

B.1.3 O000OO0OO0OOOODO

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <errno.h>
#include <unistd.h>
#include <fcntl.h>

#include <signal.h>



#include <sys/types.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/param.h>
#include <time.h>
#include <iostream>
#include <cstdio>

#include <vmedrv.h>
#include "rpv160.h"
#include "rpv130.h"

#define BASE 0x80000000
#define BASEi 0x2000

#define PULSE_TH 15
#define PULSE_WIDTH 50
#define FADC_MAX 130624
#define PULSE_MAX 255
#define PULSE_ZONE 500
#define LOW_NUM 1000

void end_vme(int dev,int devi,size_t map,size_t mapi,unsigned int addr,unsigned int addri) ;

int main(int argc,char *argv[]){

/*vme O O O x/

int dev, devi;
size_t map, mapi;
char *addr, *addri;

/000000000 x*/
FILE *fpl, *fp2;
char filenamel[256];
char filename2[256];
char directory[256];
int PulseNum = 1;
int iFWHM[8];

int PulseTime[8];
int PulseHeight[8];
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int PulseHalf[8];
int NoiseHeight[8];
int Offset[8];

int GoodChannel = O;

int savemode = O;

char gomi[80] = "aaaa";

int flag[8];

time_t timer;

struct tm *JTime;

/*FlashADC O 0O 0000 FADC_depth O 0O 0O %/
int FADC_depth=3000;
if (arge >= 2){
PulseNum = atoi(argv[1]);
if (argec >= 3){
FADC_depth = atoi(argv[2]);

fprintf (stderr,"FADC depth=Jd\n",FADC_depth);
fprintf (stderr, "PulseNum=%d\n",PulseNumn) ;

/0000 =/
time (&timer) ;
/0000000 =/

JTime = localtime(&timer);
mode_t mode = S_IRWXU | S_IRGRP | S_IXGRP | S_IROTH | S_IXOTH ;
/*Save mode 0 0O O */
while(1){
std::cout << "\n<<Choose Save Mode>>\n\n" <<
O "press [1] for Normal mode, or press [2] for Continue mode.\n";

std::cin >> savemode;

if(std::cin.fail() && !'std::cin.bad()){

std::cin.clear();

53



std::cin >> gomi;

if (savemode == 1){
std::cout << "Normal mode has started...\n\n\n";//0000
usleep(500000) ;

break;

if (savemode == 2){
std::cout << "Continue mode has started...\n\n\n";//000000 directoryd 00O
usleep(500000) ;

break;

elseq{

std::cout << "Choose again!\n";

/*Normal mode... D0 00000 data_ 0 0O00-000"O0000O =%/

if (savemode == 1){

sprintf (directory, "data_%04d%02d%02d-%02d%02d%02d",JTime->tm_year+1900,JTime->tm_mon+1,

JTime—>tm_mday,JTime—>tm_hour,JTime—>tm_min,JTime—>tm_sec);
if (mkdir(directory,mode) != 0){

fprintf(stderr, "\n cannot make a directory.\n");

exit (0);

sprintf (filename2,"%s//files.dat" ,directory) ;

fp2 = fopen(filename2,"a");

fprintf (fp2, "CountNum\tnum\tPulseChannel\tPulseTime\tFWHM\tPulseHeight\n") ;
fclose(£fp2);

/*Continue mode... DO 0O0OO00ODOOOOONO=x/

char outname [256] ;
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int oldCountNum = O;

int enu = 0;

if (savemode == 2){

int dri;
int dr2;
FILE *£fp3;

std::cout << "<<Type directory name>>\n\nput former 8keta\n";
std::cin >> dri;

std::cout << "put latter 6keta\n";

std::cin >> dr2;

sprintf (directory, "data_%08d-%06d",dr1,dr2);

for(enu = 0; enu < 100000; enu ++){

sprintf (outname, "%s//out’,05d.dat", directory, enu);

printf("enu = %5d\n",enu);

if ((fp3 = fopen(outname,"r")) == NULL){
oldCountNum = enu - 1;
printf ("oldCountNum=%5d\n",0ldCountNum) ;

break;

fclose(£fp3);

sprintf (filename2,"%s//files.dat" ,directory);

//fp2 = fopen(filename2,"a");

//fprintf (fp2, "CountNum\tnum\tPulseChannel\tPulseTime\tFWHM\tPulseHeight\n") ;
//fclose(fp2);

Y/
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int CountNum = O;
while(1){
/000000000"./0000000 /outxxxxx.dat"*/

for(int i = 0; i < 8; i ++){
flag[i] = 0;

/*xvme O O 0O %/

addr = (char *)init_fadc( &dev, BASE, &map );
addri = (char *)init_rpv130( &devi, BASEi, &mapi);
set_fadc((unsigned int)addr);

clear_fadc((unsigned int)addr);

start_fadc((unsigned int)addr);

usleep(1000) ;

/0000000 %/
pulse_rpv130((unsigned int) addri, 1);

/0000000 %/
int num = data_num_fadc((unsigned int) addr);
fprintf (stderr,"num = %d\n", num);
int ch[8] [num];
//fprintf (stderr,"===Channel : %d===\n", Channel);
if ((qum < LOW_NUM) || (num == FADC_MAX)){
end_vme (dev,devi,map,mapi, (unsigned int)addr, (unsigned int)addri);

continue;

for( int j = 0; j < 8; j ++ ){
read_fadc((unsigned int) addr, num, j, &ch[j]l[0] );

for(int Channel = 0; Channel < 8; Channel ++){

/*PulseHeight 00 (0O O00OO0O)*/
PulseHeight [Channel] = ch[Channel] [0];
NoiseHeight [Channel] ch[Channel] [0] ;
PulseTime [Channel] = 0;

Offset [Channel] = O;
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int OffsetInt = O;

for(int j = 0; j < num; j ++){
if (ch[Channel] [j] > PulseHeight [Channel]){
PulseHeight [Channel] = ch[Channel] [j];
PulseTime [Channel] = j;
}
if(j < num - PULSE_ZONE){
OffsetInt = OffsetInt + ch[Channell [j];
if (ch[Channel] [j] > NoiseHeight [Channel]){
NoiseHeight [Channel] = ch[Channel] [j];

¥
¥
elseq
if (ch[Channel] [j] == 0){
flag[Channel] = 1;
}
}

}
Offset[Channel] = OffsetInt / (num - PULSE_ZONE);
NoiseHeight [Channel] = NoiseHeight[Channel] - Offset[Channel];

PulseHeight [Channel] = PulseHeight[Channel] - Offset[Channel];
if (PulseTime [Channel] < num - PULSE_ZONE){
// fprintf (stderr,"errori\n");
flag[Channel] = 1;
}
if (PulseHeight [Channel] == (PULSE_MAX - Offset[Channel])){
// fprintf (stderr,"error2\n") ;
flag[Channel] = 1;
}

/000 iFWHM O O 0O 0O x/
PulseHalf [Channel] = PulseHeight[Channell] / 2;
iFWHM[Channel] = O;

if ((PulseTime [Channel] - PULSE_WIDTH < 0) ||
(PulseTime[Channel] + PULSE_WIDTH > num)){
// fprintf (stderr,"error4\n");
flag[Channel] = 1;
}
for(int j = PulseTime[Channel] - PULSE_WIDTH;j < PulseTime[Channel]
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+ PULSE_WIDTH; j ++){
if ((ch[Channel] [j] - Offset[Channel]) > PulseHalf [Channel]){
iFWHM[Channel] = iFWHM[Channel] + 1;

if (iFWHM[Channel] > PULSE_WIDTH){
// fprintf (stderr,"error5\n");
flag[Channel] = 1;

}
if (PulseHalf [Channel] < NoiseHeight [Channel]){
// fprintf (stderr,"error6\n") ;
flag[Channel] = 1;
}

if (PulseHeight [Channel] < PULSE_TH){
// fprintf (stderr,"error7\n");
flag[Channel] = 1;
}
if (flag[Channel] == 0){
GoodChannel = Channel;

// fprintf (stderr, "PulseHeight [%d] = %d\n",Channel,PulseHeight [Channel]);
}
if (flag[0]+flag[1]+flag[2]+flag[3]+flag[4]+flag[5]l+flag[6]l+flag7] !'= 7){
end_vme (dev,devi,map,mapi, (unsigned int)addr, (unsigned int)addri);
fprintf (stderr,"\n failed[}d%d%kd%d%d%d%d%d] \n" ,f1lag[0] ,flagl[1],flag[2],
flag[3],flag[4],flag[5],flagl6],flagl7]);

continue;
/*Normal mode... DO O0OOOO*/
if (savemode == 1){
fp2 = fopen(filename2,"a");
fprintf (£p2, "out%05d\t%d\t%d\t\t%d\t\t%d\t%d\n" ,CountNum, num, GoodChannel,

PulseTime [GoodChannel] , iFWHM[GoodChannel], PulseHeight[GoodChannel]) ;
fclose(fp2);

sprintf (filenamel,"%s//out’,05d.dat", directory, CountNum);
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fpl = fopen(filenamel,"w");

if (num>FADC_depth) {
for(int i = 0; i < num; i ++ ){
fprintf (fpl, "%d\t", i);
for(int j = 0; j < 8; j ++){
fprintf (fpl, "%d\t", ch[jI1[il);

¥
fprintf (fp1,"\n");
}
}
else{
for(int i = 0; i < FADC_depth - num; i ++){
fprintf (fpl,"%d\t", 1i);
for(int j = 0; j < 8; j ++){
fprintf (fpl, "O\t");
¥
fprintf (fp1,"\n");
}
for(int i = FADC_depth - num; i < FADC_depth; i ++){
fprintf (fpl,"%d\t", 1i);
for(int j = 0; j < 8; j ++){
fprintf (fp1, "%d\t", ch[jl[i - (FADC_depth - num)]);
}
fprintf (fpl,"\n");
}
}
/x000x*/

end_vme (dev,devi,map,mapi, (unsigned int)addr, (unsigned int)addri);
fclose(fpl);

Y/

/*Continue mode... OO 00000 %/
if (savemode == 2){

int allCountNum = CountNum + oldCountNum + 1;

fp2 = fopen(filename2,"a");
fprintf (£p2, "out%05d\t%d\t%d\t\t%d\t\t%d\t%d\n" ,allCountNum, num, GoodChannel,
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PulseTime [GoodChannel] , iFWHM[GoodChannel], PulseHeight[GoodChannel]) ;
fclose(fp2);

sprintf (filenamel, "%s//out’,05d.dat", directory, allCountNum);
fpl = fopen(filenamel,"w");

if (num>FADC_depth) {
for(int i = 0; i < num; i ++ ){
fprintf (fpl, "%d\t", i);
for(int j = 0; j < 8; j ++){
fprintf (fpl, "%d\t", chl[jI[il);

¥
fprintf (fp1l,"\n");
}
}
elseq{
for(int i = 0; i < FADC_depth - num; i ++){
fprintf (fp1,"%d\t", i);
for(int j = 0; j < 8; j +H){
fprintf (fpl, "O\t");
}
fprintf (fpl,"\n");
¥
for(int i = FADC_depth - num; i < FADC_depth; i ++){
fprintf (fpl,"%d\t", 1i);
for(int j = 0; j < 8; j +H){
fprintf (fp1, "%d\t", ch[jl[i - (FADC_depth - num)]);
}
fprintf (fp1,"\n");
¥
}
/00 0%/
end_vme (dev,devi,map,mapi, (unsigned int)addr, (unsigned int)addri);
fclose(fpl);
Y/

/000000000=/
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fprintf (stderr, "\t *** data aquired. [ %d / %d 1 **x \n \n", CountNum + 1,
PulseNum) ;

CountNum = CountNum + 1;

if (CountNum == PulseNum){

break;

}

return O;

void end_vme(int dev, int devi, size_t map, size_t mapi, unsigned int addr, unsigned int
addri){

end_fadc(dev,map,addr) ;

end_rpv130(devi,mapi,addri) ;

usleep(1000);

B.1.4 0000OO0ODO

#include<stdio.h>

#include<string.h>

#define CHANNEL O
#define PULSE_WIDTH 50
#define PULSE_ZONE 500

int main(){
FILE *fp;
char filename[256] ;
int ch[8] [100000];
int Count [100000] ;
int Channel = O;
int PulseHeight[8];
int PulseTime[8];
int num;

int Rnum;

int CountNum = 0;

while (CountNum < 100000){
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/*out*x.dat 000000000000 chl[1[]10O=x*/
sprintf (filename, "out%05d.dat", CountNum) ;

if ((fp = fopen(filename, "r")) == NULL){
printf("O00 00 ’out%05d.dat’ OO OO OO O \n", CountNum - 1);

break;

int i = 0;

while(fscanf (fp, "%d\t%d\thd\t%d\t%d\t%d\t%d\t%d\t%d\n", &Count[i],
&ch[01[i], &chl[1]1[il, &ch[2][il, &ch[31[il, &ch[41[il, &ch[5]1[il, &ch[6][il,
&ch[71[il) '= EOF){

i=1+1;

}

num = i;

fclose(fp);

/000 num 00 (Roum) O O */
Rnum = 0;
for(Channel = 0; Channel < 8; Channel ++){
for(i = 0; i < num; i ++){
if (ch[Channel] [i] != 0){

break;

}
if (Rnum < num - i){

Rnum = num - i;

/*PulseHeight (maximum) O 00 MaxCH O O */
int MaxCH = 0;

for(Channel = 0; Channel< 8; Channel ++){
PulseHeight [Channel] ch[Channel] [0];
PulseTime [Channel] = O;

for(int j = num - Rnum; j < num; j ++){
if (ch[Channel] [j] > PulseHeight [Channel]){
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PulseHeight [Channel] = ch[Channel] [j];
PulseTime [Channel] = j;

}

if (PulseHeight [Channel] > PulseHeight [MaxCH]){
MaxCH = Channel;

¥

FILE *maxchfp;

maxchfp = fopen("MaxCH.dat", "a");
fprintf (maxchfp, "/%d\n", MaxCH+1);
fclose(maxchfp);

FILE #*phfp;

phfp = fopen("PulseHeight.dat", "a");
fprintf (phfp, "%d\n", PulseHeight [MaxCH]);
fclose(phfp);

/*BaseLine 0 O [ %/
int Baselnt = O;
for(int j = num - Rnum; j < PulseTime[MaxCH] - 10; j ++){
BaseInt = BaseInt + ch[MaxCH] [j];
}

int BaseLine = BaseInt / (PulseTime[MaxCH] - 10 - num + Rnum);

PulseHeight [MaxCH] = PulseHeight [MaxCH] - BaseLine;

fprintf (stderr, "out’.05d, MaxCH:%d, BaselLine = %d, num:%d\n", CountNum,

MaxCH, BaselLine, Rnum);

/0 0000000000000/
int mIntegral = O;
for(int j = num - Rnum; j < num; j++){

mIntegral = mIntegral + ch[MaxCH] [j];

int Mean = mIntegral / Rnum;

int mIntegral2 = 0;
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for(int j = num - Rnum; j < num; j ++){
if (ch[MaxCH] [j] > Mean){
mIntegral2 = mIntegral2 + ch[MaxCH] [j] - Mean;

}
}
FILE *meanfp;
meanfp = fopen("meanInt.dat", "a");

fprintf (meanfp,"%d\n", mIntegral2);

fclose(meanfp);

/FWHMO O OO OPulseTime OO0 FWHMx2 OO O OO O %/
int PulseHalf = PulseHeight[MaxCH] / 2;

int iFWHM = O;

int fIntegral = O;

for(int j = PulseTime[MaxCH] - PULSE_WIDTH; j < PulseTime[MaxCH] +
PULSE_WIDTH; j ++){
if ((ch[MaxCH] [j]1 - BaseLine) > PulseHalf){
iFWHM = iFWHM + 1;

}

for(int j = PulseTime[MaxCH] - iFWHM; j < PulseTime[MaxCH] + iFWHM;j ++){
fIntegral = fIntegral + ch[MaxCH] [j] - BaseLine;

¥

FILE *fwhmfp;

fwhmfp = fopen("fwhmInt.dat","a");

fprintf (fwhmfp,"%d\n", fIntegral);

fclose(fwhmfp) ;

/*BaseLine 0 0 0000 PulseTime U O 0O PULSE_WIDTH*2 O O [0 */
int bpwlntegral = O;

for(int j = PulseTime[MaxCH] - PULSE_WIDTH; j < PulseTime[MaxCH] +
PULSE_WIDTH;j ++){

bpwIntegral = bpwIntegral + ch[MaxCH][j] - Baseline;

}

FILE *bpwfp;

bpwfp = fopen("bpwInt.dat", "a");

fprintf (bpwfp,"%d\n", bpwlntegral);
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fclose(bpwip);

/*Baseline D000 00O PulseTime 0 OO 100nsec, 0 1000nsec O 0O O */

int baseIntegral = O;

for(int j = PulseTime[MaxCH] - 10; j < PulseTime[MaxCH] + 100;j ++){
baseIntegral = baselntegral + ch[MaxCH] [j] - BaseLine;

}

FILE *basefp;

basefp = fopen("baseInt.dat", "a");

fprintf (basefp,"%d\n", baselntegral);

fclose(basefp);

CountNum ++;

return 0;

B.1.5 Cool-X 0O spectrum 00000000000

#!/bin/bash
#0001 00000000020000000000
#(0 00000 /width) s000000000O0O00000

Count=1

HighCount=0
LowCount=0

Width=1000
SleepTime=0
FlagO="other"
num=‘expr $2 / $Width¢
mkdir $1

cd "./$1/"

echo "waiting time : $SleepTime sec"

echo "waiting time : $SleepTime sec" >> TimeElaps.dat

echo n n
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mkdir highrate
mkdir lowrate
echo "filename\tnum\tPulseTime\tFWHM\tPulseHeight" > ./highrate/file.dat
echo "filename\tnum\tPulseTime\tFWHM\tPulseHeight" > ./lowrate/file.dat

while [ $Count -le $num ];
do
echo "notyet" > flag2.dat
/home/p6/vme/coolXspctrm/2d/DAQclock.out $Width > ichiji.dat
cat ichiji.dat >> 2Dclock.dat
/home/p6/vme/coolXspctrm/read2D.out > flagl.dat 2>> TimeElaps.dat

#'flagl.dat"0000000000O0OO "high""low"0DOOOOOOOOOO "other"
Flagl=‘cat flagl.dat®
echo " flag0 : $Flag0"
echo " flagl : $Flagl"
if [ "$Flagl" = "high" ]; then
if [ "$FlagO" = "high" ]; then
/home/p6/vme/coolXspctrm/spctrm/DAQspctrm.out "./highrate
/out$HighCount.dat" >> ./highrate/file.dat 2> flag2.dat
cat ichiji.dat >> 2Dhigh.dat
if [ "‘cat flag2.dat‘" = "DAQ" ]; then
echo " *** data stored in ./highrate/out$HighCount.dat **x"
HighCount=‘expr $HighCount + 1°

fi
fi
FlagO="high"
elif [ "$Flagl" = "other" ]; then
if [ "$Flag0" = "high" ]; then
FlagO="middle"
elif [ "$FlagO" = "low" ]; then
FlagO="other"
fi
elif [ "$Flagl" = "low" ]; then
if [ "$Flag0" = "high" ]; then
FlagO="high"
elif [ "$Flag0" = "middle" ]; then
FlagO="1ow"

/home/p6/vme/coolXspctrm/spctrm/DAQspctrm.out "./lowrate/out$LowCount.dat"
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>>

>>

done
echo
echo
echo

echo

./lowrate/file.dat 2> flag2.dat

cat ichiji.dat >> 2Dlow.dat
if [ "‘cat flag2.dat‘" = "DAQ" ]; then
echo " *xx data stored in ./lowrate/out$LowCount.dat **xx"

LowCount=‘expr $LowCount + 1°

fi
elif [ "$FlagO" = "low" ]; then
FlagO="1ow"

/home/p6/vme/coolXspctrm/spctrm/DAQspctrm.out "./lowrate/out$LowCount.dat"

./lowrate/file.dat 2> flag2.dat

cat ichiji.dat >> 2Dlow.dat
if [ "‘cat flag2.dat‘" = "DAQ" ]; then
echo " *xx data stored in ./lowrate/out$LowCount.dat **xx"

LowCount=‘expr $LowCount + 1°¢

fi
elif [ "$Flag" = "other" ]; then
FlagO="high"

fi
fi

DaqCount="‘expr $Count \* $Width®

echo " data acqured [ $DagCount / $2 1"
echo " "

sleep $SleepTime

Count=‘expr $Count + 1°

"finished DAQ"
"$HighCount pulses in ./highrate"

"$LowCount pulses in ./lowrate"

#/home/p6/vme/coolXspctrm/alltime3.out TimeElaps.dat >> "plotrate.dat"

rm i
rm f

rm f

chiji.dat
lagl.dat
lag2.dat

#2D 0 root O 0O O

cut
cut
past
cut

cut

-f 1 2Dlow.dat > 2D_1.dat
-f 2 2Dlow.dat > 2D_2.dat
e 2D_1.dat 2D_2.dat >> 2Dlow_root.dat
-f 1 2Dhigh.dat > 2D_1.dat
-f 2 2Dhigh.dat > 2D_2.dat
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paste 2D_1.dat 2D_2.dat >> 2Dhigh_root.dat
rm 2D_1.dat
rm 2D_2.dat
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B.2 2-D imaging
B.2.1 memory board DO DOOOOODO

#include <stdio.h>
#include <stdlib.h>
#include <fcntl.h>
#include <unistd.h>
#include <fstream.h>
#include <iomanip.h>
#include <string.h>
#include <ctype.h>
#include <errno.h>
#include <signal.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <sys/mman.h>
#include <sys/param.h>

#include <vmedrv.h>

#include "memory.h"

#include "main.h"
using namespace std;
int take_data(){
int flag = 0;
// HE2687
//reset_memory( (unsigned int)addr_he2687 );

read_memory2( (unsigned int)addr_he2687, num_event );

return flag;

void write_header( int depth ){
time_t now_t;
struct tm *t;
char message [HEADERSIZE] ;
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time( NULL );

localtime( &now_t );

now_t

ot
1]

sprintf ( message, "%d/%d/%d/%d:%d:%d %d",
t->tm_year + 1900,
t->tm_mon + 1,
t->tm_mday,
t->tm_hour,
t->tm_min,
t->tm_sec,
depth
)5

// cerr << "Writing the header in the out file.\n"

// << "Header: " << message << endl;

outf.write( message, HEADERSIZE );

long Now( void ){

time_t timer, now;

now = time( &timer );

return (long)now;

int main( int argc, char x*xargv ){

long start_time, end_time, elapsed_time;

double rate;

// set default values

num_event = 10000;

// Get options

/** int option;

while( ( option = getopt( argc, argv, "n:" ) ) != -1 ){
switch( option ){
case ’'n’:

// Number of events acquired
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num_event = atoi( optarg );
break;
default:
cerr << "Incorrect option was given!" << endl;
exit(1);
}
}rx/
if (argc>1)num_event=atoi(argv[1]);
// cerr << "num of event" << num_event<<endl;
// HE2687
addr_he2687 = (char *)init_memory( &dev_he2687, BASE_HE2687, &map_he2687 ) ;
reset_memory( (unsigned)addr_he2687 );
set_memory( (unsigned int)addr_he2687, num_event );

abort_memory( (unsigned int)addr_he2687 );

// DAQ start

// start_time = Now();

// cerr << "DAQ start...";

// cerr << "data stored:" <<num_memory( (unsigned int)addr_he2687 )<< endl;
start_memory( (unsigned int)addr_he2687 );
take_data();

// cerr << "data stored:" <<num_memory( (unsigned int)addr_he2687 )<< endl;
// end_time = Now();
// elapsed_time = end_time - start_time;

// rate = num_event / elapsed_time;

// cerr << "...done." << endl;
// cerr << "time: " << elapsed_time << " sec (for num = " << num_event << ")" << endl;
// cerr << "rate: " << rate << " Hz" << endl;
return O;
}
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B.3 rate0OQOQOQOQOQOQd
B.3.1 encorder boardOJOOO0OO0OOO0O0O 2-DO0OOOOOOOOOOOOO

#include<stdio.h>
#define TIME_RESOLUTION 0.00262144

int main(){

int ch[3] [500000];
double clock_delta;
FILE *fp;

fp = fopen("ichiji.dat", "r");

int i = 0;

clock_delta = 0;

while(fscanf (fp, "%d\t%d\tkd\n", &ch[0][il, &ch[1]1[il, &ch[2][i]) !'= EOF){
if(i > 0){

if(ch[2][i] - ch[2][i - 1] < 0){

ch[2][i] = ch[2][i] + 1024;

}

clock_delta = clock_delta + ch[2][i] - ch[2][i - 1];
if(ch[2] [i] > 1024){

ch[2]1[i] = ch[2][i] - 1024;

}

}

fprintf (stdout, "%d\t%d\n", ch[0][i], ch[1][i]);
=i+ 1;

i
}

fprintf (stderr,"time: %.10f sec (for num = %d)\n", clock_delta * TIME_RESOLUTION, i);
fclose(fp);
return O;

}

B.3.2 highrated lowrate 000000000000

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

int main(int argc, char *argv([]){
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int ch[3][600000];
int clock_delta;
int Width;

FILE *fp;

Width = atoi(argv([1]);

fp = fopen("ichiji.dat", "r");

int i = 0;

clock_delta = 0;

while(fscanf (fp, "%d\t%d\t%d\n", &ch[0] [i], &ch[1][i], &ch[2][i]) !'= EOF){
if(i > 0){

if(ch[2] [i] - ch[2][i - 1] < 0){

ch[2]1[i] = ch[2][i] + 1024;

}

clock_delta = clock_delta + ch[2][i] - ch[2][i - 1];
if(ch[2] [i] > 1024){

ch[2]1[i] = ch[2][i] - 1024;

/00000 1000000 2.6sec(1000clock) OO0 OO rate,13sec(5000clock) OO0 OO0 ratex/
for(int j = 0; j < 1i; j +H){

if (clock_delta > Width / 2){

fprintf (stderr,"%d\t%d\n", ch[0][j], ch[1]1[j1);

}

else if(clock_delta < Width / 10){

fprintf (stdout, "%d\t%d\n", ch[0][j], ch[11[j1);

}

}

fclose(fp);

return O;

}

B.3.3 encorder boardOD O 00000 rate00000O00O0O0O

#include<stdio.h>

int main( int argc, char *argv[]){
double ETime [500000] ;
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int STime;

int num;

double RealSTime = 0;
double ATime = 0;
double RTime = 0;
double EachRate = 0;
double Rate;

FILE *fp;

fp = fopen(argv[1], "r");

fscanf (fp, "waiting time : %d sec\n", &STime);

int i = O;

while(fscanf (fp, "time: %1f sec (for num = %d)\n", &ETime[i], &num) !'= EOF){
RealSTime = STime + 0.00262144 * (num * 0.00613658 + 13.1384);

ATime = ATime + ETime[i] + RealSTime;

RTime = RTime + ETime[i];

EachRate = num / ETimel[i];

fprintf (stdout, "%f\t/%f\n", ATime, EachRate);

i=1i+1;

}

Rate = num * i / RTime;

fprintf (stderr, "\tall time (contains waiting time)\t : %.10f sec\n", ATime);
fprintf (stderr, "\tDAQ time (without waiting time)\t\t : %.10f sec\n", RTime);
fprintf (stderr, "\trate (using DAQ time)\t\t\t : %.10f Hz\n", Rate);

fclose(fp);
return O;

}

B.3.4 000O0OO0O0OO0DOOOOOOOOOOO

#!/bin/bash
#00 10000000002000000000
#(000000/width) O 500000 DO O 0OOOOOOOOO

Count=1
Width=1000

74



SleepTime=0
num=‘expr $2 / $Width¢

Time="Time_$1"

echo "waiting time : $SleepTime sec"
echo "waiting time : $SleepTime sec" >> $Time

echo non

while [ $Count -le $num ];

do

/home/p6/vme/2D/main2 $Width > ichiji.dat

cat ichiji.dat >> $1

/home/p6/vme/2D/read3.out >> "2line_$1" 2>> $Time
/home/p6/vme/2D/cread.out $Width >> "highrate_$1" 2>> "lowrate_$1"

DaqCount=‘expr $Count \* $Width®
echo " *** data acqured [ $DagCount / $2 ] **x"
sleep $SleepTime

Count=‘expr $Count + 1°

done

echo "finished DAQ"

echo " "

/home/p6/vme/2D/alltime3.out $Time >> "plrate_$1"

rm ichiji.dat
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B4 O0O0O0O0O0O0OO
B.4.1 2-Dimage00000 x,yOO0O count 00 cat 0000000

#include<cstdio>

#include<iostream>

int main( int argc, char *argv[]){

FILE *fp, *fp2;

int nbinx;

int nbiny;

int zcut;

int xmin;

int xmax;

int ymin;

int ymax;

int x[1000000], y[1000000];
char name[80];

char name2[80];
char filename[80];
char filename2[80];
int n = 0;

int num = 0;

std::cout << "loadfile? [2line_***.dat]" << std::endl;
std::cin >> name;

sprintf (filename, "2line_%s.dat", name);
std::cout << "savefile? [cutcrop_*#**.dat]" << std::endl;

std::cin >> name2;

sprintf (filename2, "cutcrop_%s.dat", name2);

fp = fopen(filename, "r");

fp2 = fopen(filename2, "w");

std::cout << "loading 2line_" << name << ".dat" << std::endl;

while(fscanf (fp, "%d\t%d\n", &x[n], &y[nl) !'= EOF){

n=mn+1;

76



num = n;
std::cout << "num = " << num << std::endl;
std::cout << "(int) nbinx = ";

std::cin >> nbinx;
std::cout << std::endl;
std::cout << "(int) nbiny = ";

std::cin >> nbiny;
std::cout << std::endl;

int habax = 512 / nbinx;
512 / nbiny;

int habay

int i = 0;
int j = 0;
int count[256] [256];

int minx = O;

int miny

int maxx

]
o O O

int maxy

for(int a = 0; a < 256; a++){
for(int b = 0; b < 256; b ++){
count[a] [b] = 0;

}

}

for(j = 0; j < nbiny; j ++){

0; i < nbinx; i ++){

for(i

minx = i * habax;

miny = j * habay;
(i + 1) * habax;
(j + 1) * habay;

maxx

maxy

for(int k = 0; k < num; k ++){
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if (minx <= x[k] && x[k] < maxx && miny <= y[k] && y[k] < maxy){
count [i] [j] = count[i]l[j] + 1;

}

}

std::cout << "(int) zcut = ";
std::cin >> zcut;

std::cout << std::endl;

std::cout << "(int) xmin = ";
std::cin >> xmin;

std::cout << std::endl;

std::cout << "(int) xmax = ";
std::cin >> xmax;

std::cout << std::endl;

std::cout << "(int) ymin = ";
std::cin >> ymin;
std::cout << std::endl;

std::cout << "(int) ymax = ";

std::cin >> ymax;
std::cout << std::endl;

std::cout << "saving cutcrop_" << name2 << ".dat" << std::endl;

for(j = 0; j < nbiny; j ++){

0; i < nbinx; i ++){

for(i

minx = i * habax;

miny = j * habay;
(i + 1) * habax;
(j + 1) * habay;

maxx

maxy

for(int k = 0; k < num; k ++){
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if (count [i]1 [j]1 > zcut){

if (minx <= x[k] &% x[k] < maxx && miny <= y[k] &% y[k] < maxy
&& xmin <= x[k] && x[k] < zmax && ymin <= y[k] && y[k] < ymax){
fprintf (fp2, "%d\t%d\n", x[k], y[k1);

N

fclose(fp);
fclose(fp2);

return O;

}

B.4.2 2-D image [ projection0 000000

#include<cstdio>

#include<iostream>

int main( int argc, char xargv[]){

FILE *fp, *fp2;

int x[1000000], y[1000000];
char name[80];

char name2[80];

char filename[80];

char filename2[80];

int n = 0;

int num = O;

int flag;

std::cout << "loadfile? [cutcrop_*#**.dat]" << std::endl;
std::cin >> name;

sprintf (filename, "cutcrop_%s.dat", name);

std::cout << "savefile? [projection_*#*x.dat]" << std::endl;
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std::cin >> name?2;

sprintf (filename2, "projection_Y%s.dat", name2);

fp = fopen(filename, "r");

fp2 = fopen(filename2, "w");

std::cout << "loading cutcrop_" << name << ".dat" << std::endl;

while(fscanf (fp, "%d\t%d\n", &x[n], &y[nl)

n=n+1;

}

num = n;

std::cout << "num = " << num << std::endl;

std::cout << '"choose projection directon."

I= EOF){

<< std::endl;

std::cout << "enter O for projection x (for x v.s. count histgram)." << std::endl;

std::cout << "enter 1 for projection y (for y v.s. count histgram)." << std::endl;

std::cin >> flag;

switch(flag){

case O:

std::cout << "start projection x..." << std::endl;

for(int i = 0; i < num; i ++){
fprintf (fp2, "%d\n", x[i]);
}

break;

case 1:

std::cout << "start projection y..." << std::endl;

for(int i = 0; i < num; i ++){
fprintf (fp2, "%d\n", yl[il);
}

break;
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default:
std::cout << "enter O or 1. end projection." << std::endl;

break;

std::cout << "saving projection_" << name2 << ".dat" << std::endl;

fclose(fp);
fclose(fp2);

return 0;

}

B.4.3 rate00O0OO0O0O foldingOOOOODOO

/00 10000000,200 num, 000 cooling phase 000 bottom rate 0O 0O %/
#include<stdio.h>

#include<stdlib.h>

#include<math.h>

#define BIN_TIME 0.5

#define CYCLE 105

int main( int argc, char *argv[]){
int num;

int WaveCount = O;

int TimeCount = 0;

int LastCount [10000];

int BinCount [1000] [1000] ;
int WaveBinCount[10000] ;
double RealSTime;

double ATime[10000];

double EachRate[10000];
double ETime[10000];

double ErrTime[10000];
double ErrRate[10000];
double RateSum[1000] [1000] ;
double WaveRateSum[10000];
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double BotRate;

char errfile[256];

char binfile[256];

FILE *fp, *errfp, *binfp;

/*xplrate_*.dat 000000 0O0Ox*/

fp = fopen(argv[1], "r");

sprintf (errfile, "errs", argv[1]);
sprintf (binfile, "bin%s", argv[1]);
errfp = fopen(errfile, "w");

binfp = fopen(binfile, "w");

num = atoi(argv[2]);

BotRate = atof(argv[3]);

fscanf (fp, "%1f\t%1lf\n", &ATime[0], &EachRate[0]);

int i = 1;

while(fscanf (fp, "%1f\t%1lf\n", &ATime[i], &EachRate[i]) != EOF){

RealSTime = 0.00262144 * (num * 0.00613658 + 13.1384);

ETime[i] = num / EachRate[i];

ErrTime[i] = ETime[i];

ErrRate[i] = EachRate[i] / sqrt(num);

fprintf (errfp, "AENtAE\tAENtVAENt%AE\t%E\n", ATime[i], EachRate[i], ATime[i]-ErrTime[i],
ATime[i], EachRate[i]-ErrRate[i], EachRate[i]+ErrRatel[i]);

if (EachRate[i] < BotRate){
LastCount [WaveCount] = i;

WaveCount = WaveCount + 1;

TimeCount = i - 1;

fprintf (stdout, "%d\t%f\n", WaveCount, ATime[TimeCount]);

if ((WaveCount > ((ATime[TimeCount] - ATime[0]) / 100) + 3) ||
(WaveCount < ((ATime[TimeCount] - ATime[0]) / 100) - 3)){
fprintf (stdout, "wrong threshold.\n");

}

for(int j = 0; j < CYCLE / BIN_TIME; j ++){
WaveRateSum[j] = 0;
WaveBinCount [j] = 0;

for(i = 0; i < WaveCount; i ++){

82



BinCount[i] [j] = O;

RateSum[i] [j] = O;

for(int k = LastCount[i]; k < LastCount[i+1]; k ++){

/* if ((ATime[k] >= (ATime[LastCount[i]] + (ATime[LastCount[i+1]]

- ATime[LastCount[i]]) * j / BIN_TIME + 2)) && (ATime[k] < (ATime[LastCount[i]]
+ (ATime[LastCount[i+1]] - ATime[LastCount([i]]) * (j+1) / BIN_TIME + 2))){
RateSum[i] [j] = RateSum[i] [j] + EachRatel[k];

BinCount[i] [j] = BinCount[i] [j] + 1;

x/

if ((ATime[k] >= (ATime[LastCount[i] + 2] + BIN_TIME*j))

&&(ATime[k] < (ATime[LastCount[i] + 2] + BIN_TIME * (j+1)))){
RateSum[i] [j] = RateSum[i] [j] + EachRatel[k];

BinCount[i] [j] = BinCount[i] [j] + 1;

}

}

WaveBinCount [j] = WaveBinCount[j] + BinCount[i] [j];
WaveRateSum[j] = WaveRateSum[j] + RateSum[i] [j];

}

if (WaveBinCount [j] != 0){

fprintf (binfp,"%f\t%f\n", ATime[LastCount[0] + 2] + BIN_TIME * j,
WaveRateSum[j] / WaveBinCount[j]);

}

}

fclose(fp);

fclose(errfp);

fclose(binfp);

return O;

}

B.4.4 2-D imagel beamO00O0O0000O0O0O00O0OOO

#include<stdio.h>
#include<stdlib.h>
#include<iostream>
#include<cstdio>

#include<cmath>
int main(int argc, char *argv([]){

int x[1000000], y[1000000];

double centerx, centery;
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double radmin;
double dr;

char name[80];

char filename[80];
char filename2[80];
char filename3[80];
int level;

FILE *fp;

FILE *£p2;

FILE *fp3;

std::cout << "filename? 2line_x*x.dat" << std::endl;
std::cin >> name;

std::cout << name << std::endl;

std::cout << "centerx?" << std::endl;

std::cin >> centerx;
std::cout << "centery?" << std::endl;

std::cin >> centery;

sprintf(filename, "2line_%s.dat", name);
sprintf(filename2, "flux2_%s", filename);

sprintf (filename3, "share2_%s", filename);

fp = fopen(filename, "r");

fp2 = fopen(filename2, "w");
fp3 = fopen(filename3, "w");
int i = 0;

int imax = O;

int entry[256];
double mid[256];
double flux[256];
double areal[256];
double deadarea[256];
double r[256];

double maxflux 0;
double allflux 0;
double share[256];
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const double pi = 3.141592653589793;

radmin = O;

std::cout << "radius 7" << std::endl;

std::cin >> radmin;

std::cout << "radius "<< radmin << std::endl;

std::cout << "level
std::cin >> level;
std::cout << "level = " << level << std::endl;

7" << std::endl;

dr = radmin / ( double ) level;

std::cout << "dr = " << dr << std::endl;

/*dead area [ [0 */
std::cout << "dead area 0O OOOOO" << std::endl;
/*dead area U [ */

int deadnum = 0;

double y1[10];

double y2[10];

double y01[10];

double y02[10];

double S[256][10];
double dS[256] [10];
double thetal[256] [10];
double theta2[256] [10];
/000000 x*/

int m = 0;

int n
for(m 10; m ++){
y1[m]
y2 [m] ;
y01[m] = 0;
y02[m] = 0
for(n = 0; n
S[n][m] = 0;
dS[n] [m] = 0;
thetal [n] [m] 0;
theta2([n] [m] = 0;

]
oSO O O O

=]

A

N

256; n ++){
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¥

}

/*deadnum [0 0 O */

std::cout << "dead num OO O00OO0O0O0OO0 (0 ~ 10)" << std::endl;
std::cin >> deadnum;

/xyl,y2000 %/

for(int m = 0; m < deadnum; m ++){

int m1 = m + 1;

std::cout << ml1 << "O OO deadarea 0O O0O0OOO0OO" << std::endl;
std::cin >> y01[m];

std::cout << ml1 << "OO0O deadarea O UOODOOOOOOO"™ << std::endl;
std::cin >> y02[m];

y1[m] = yO01[m] - centery;
y2[m] = y02[m] - centery;
}

/*deadarea 0 O O *x/

while(fscanf (fp, "%d\t%d\n", &x[i], &yl[il) !'= EOF){
=i+ 1;

i
}

imax = i;

for(int a = 0; a < 256; a ++){

entry[al = 0;
mid[a] = 0;
flux[al 0;
areala] = 0;

1 =0;

deadareala
rl[al] = 0;

share[a] = 0;

/xr[n] O00O0O=*/

for(n = 0; n < level+l; n ++){
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r[n] = n * dr;
mid[n] = r[n] + dr / 2;

/*thetal,theta2,S[n] [m] O OO */
for(n = 0; n < level+l; n ++){
for(m = 0; m < deadnum; m ++){
if(((yi[m] >= r[nl) || (-y1lm] >= r[n])) &&

((y2[m] >= r[nl) Il (-y2[m] >= rn])){
if(y1[m] * y2[m] > 0){

thetal[n] [m] = pi/2;

theta2([n] [m] = pi/2;

S[n] [m] = 0;

std::cout << "type 5 : S[" << n << "][" << m << "] = " << S[n][m] << std::endl;
}

else if(yl[m] * y2[m] < 0){

thetall[n] [m] = -pi/2;

theta2[n] [m] = pi/2;

S[n] [m] = pi*r[n]*r[n];

std::cout << "type 1 : S[" << n << "][" << m << "]
}

" << S[n][m] << std::endl;

else if(((y1lm] >= r[nl) || (-yilm]l >= r[nl)) &&
((y2[m] < rlnl) && (-y2[m] < r[n]))){

thetalln] [m] = -pi/2;

theta2[n] [m] = asin(y2[m]/r[nl);

S[nl[m] = rln] * r(n] * (theta2[n] [m]

+ cos(theta2[n] [m]) * sin(theta2[n][m]) - thetall[n][m]);

std::cout << "type 2 : S[" << n << "]J[" << m << "] =" << S[n][m] << std::endl;
std::cout << "cos(thetal) = " << cos(thetall[n][m]) << " , sin(thetal) ="
<< sin(thetal[n] [m]) << " , cos(theta2) = " << cos(theta2[n][m]) << " , sin(theta2) ="

<< sin(theta2[n] [m]) << std::endl;
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else 1if(((y2[m] >= r[nl) || (-y2[m] >= r[nl)) &&

((y1lm] < rln]) & (-yi[m] < r[n]))){

thetal[n] [m] = asin(y1l[m]/r[n]);

theta2[n] [m] = pi/2;

S[n]l [m] = r[n] * r[n] * (theta2[n][m] - thetal[n] [m]

- cos(thetal[n] [m]) * sin(thetal[n][m]));

std::cout << "type 3 : S[" << n << "][" << m << "] = " << S[n][m] << std::endl;

else if (((y2[m] < rln]) && (-y2[m] < r[nl])) &&
((y1lm] < rln]) & (-yilm] < r[n]))){
thetal [n] [m] asin(yl[m]/r[nl);
theta2[n] [m] asin(y2[m]/r[nl);
S[n] [m] = rln] * r[n] * (theta2[n] [m] + cos(theta2[n][m]) * sin(theta2[n] [m])
- thetal[n] [m] - cos(thetall[n][m]) * sin(thetal[n] [m]));
std::cout << "type 4 : S[" << n << "][" << m << "] = " << S[n][m] << std::endl;

/*dS[n] [m] 00O deadarealn] 00O %/

for(n = 0; n < level; n ++){
for(m = 0; m < deadnum; m ++){
dS[n][m] = S[n + 1] [m] - S[n][m];

std::cout << "dS[" << n << "]J[" << m << "] = " << dS[n] [m] << std::endl;

deadarea[n] = deadarealn] + dS[n][m];
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for(n = 0; n < level; n ++){

area[n] = pi*(r[n + 1]l*r[n + 1] - r[nl*r[n]) - deadareal[n];

std::cout << Mskkrokskokokskskokokskokokskokokskkokokkokokkkk ! << gtd: :endl

<< "rawareal[" << n << "] = " << areal[n]+deadareal[n] << std::endl;
std::cout << "area[" << n << "] = " << areal[n] << std::endl;
std::cout << "deadareal[" << n << "] = " << deadarea[n] << std::endl;

for(int k = 0; k < imax; k ++){
int flag = 0;
if ((r[nl*r[n] <= (x[k] - centerx)*(x[k] - centerx)

+ (y[k] - centery)*(y[k] - centery)) && ((x[k] - centerx)*(x[k] - centerx)
+ (y[k] - centery)*(y[k] - centery) < r[n + 1]xr[n + 1])){

for(m = 0; m < deadnum; m ++){

flag = 0;

if ((yOo1[m] <= y[k]) && (y[k] < y02[m])){

flag = 1;

else if ((ylk] < yOi[ml) |l (y02[m] <= y[k1)){

flag = 0;
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if (flag == 0){

entry[n] = entry[n] + 1;

}
}
}
flux[n] = entry[n] / arealn];
allflux = allflux + flux[n];

if (flux[n] > maxflux){
maxflux = flux[n];

}

std::cout << "entry[" << n + 1 << "]=" << entry[n] << std::endl;

std::cout << "flux = " << flux[n] << std::endl;

for(n = 0; n < level; n ++){

fprintf (fp2, "%10.4f\t%10.4f\n", mid[n], flux[n]);
share[n] = flux[n] / maxflux * 100;

fprintf (fp3, "%10.4£f\t%10.4f\n", mid[n], sharel[n]);
}

double allshare = 0;
for(n = 0; n < level; n ++){
allshare = allshare + sharel[n];

}

std::cout << "allshare=" << allshare << std::endl;
fclose(fp);

fclose(fp2);

fclose(fp3);

return O;
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