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4 2D-imaging ver.2

00000 p-PIC(2000)000000000000000000000000000000
00000000000000000000000000000000

000000 p-PIC3100)000000 pTPC(Time Projection Chamber) 000000
0000000000000000000000 2D-imaging00000000000000

41 uTPC

HLUYBESR

_ Ky h7sgs
R x9 AU TR T —‘rjnynuéI%E

- 1 1 Omm/ 48 T @ Smm

| —< ML

FU 7 FEHFAD
EIMITERE

S ///
Sl W// u-PIC 315

10cm

10cm

010 pTPCOOOO

00000 2D-imaging0 00000 3D-tracking0000000000O0O0O0ODOO package
000000000000 00000000000000 pTPCO PackageOOOOOOOOO
10em 00O Q00O

ggodobobboodoooouoobbtbooooooooob bbb ooobbbboooa
00000000000 0Ar90%-CoHgl0% 00 0000000000000 00O0O0O0OOn
0Jooooooooobobobobobobobobbobobboodddooooooooooooooo

15



TPCOODO

e I0DODOOO SUS3M3ImmODOOOOOOOn

e 100000 DODO 16.7mm(0000 5mm)

e 0O ODOO 280 x 280 x 170mm

e 00D pPIC31 00O S/N 080728-2

e I000D0D0ODODOD R2238-01x 20 SC-A(MGO0146 ) O SC-B (MG0146 )
e JJIODODOD IOMODOX 100 /0 10cm O

e 100DOIODOO 0bmmaoOIO0O

e 10000DOCOO 1I0mmOOODO

e 1O00OODODOO Smm OO0

0 11 uTPC

0Dooo
Ar90%-CoHg10%

16



42 0000

]

arfr

il

asAt

a0

;B

013 0000

gzPb

a1

HHE EHEO T2 LT — (e VilE
Evaluated Muclear Structure Data File(1995 52 A

EH2 kS L(Th—232)1EERF)

[EMIBE7AV B 7V —FFK. AE002F7A)p1 2

012 00000000

000000000000 00000000000000000000000 22ThO000
gbobobo0obob0obtdebOobOobOobObDOobDODOn

0000000 0DOO00000D00OD 2D-imaging 00000000000 OCOOOCODOOO
goodooooooooooobbboobbbbbbbbbbbbobbbbbbbbbbboboo
goo

17



43 0O00OO0OOOODOOOO

0000000000000 000000O0HV O Drift 00-3215V0 Anode O 425V 0000
Encoder O Threshold O O Anode 0 -50.8mV0O Cathode O 55.9mV 0 0 0O O

O00dO0O0O0O0Memory BoardOO PCOUOOOOOOOOOOOO 1000000000000
000000000000 2D-imaging0 00000

014 ODooooo

18



4.4 2D-imaging 0 0 0O

10

Cathode (cm)

0 Anode (cm) 10

O 15 2D-imaging

000000000000 2D-imaging00000000O0OCOO0ODOOODOOOOOOOOOO
OO000O0OO00DOO00DO0O00O0O00DOO00DOO00DOO0bOO0OUODOOUOD 64x 6400
O00p-PICOD 16000000 100000000000

00000000D0000DO00000 92cmd0O0O0 98ecm 00000000 ODOODOODOO
goooobogooboobboobboobooobooboboobboooboooboooboo
gbooboobogooboobobuoobboobooobooobooobooobo

000000000oooooDoooOoO0o00ooooooooooO0oOoooO 3D-tracking 00O
good

19



5 3D-tracking
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//readFADC. cxx
#include <stdio.h>
#include <stdlib.h>
#include <iostream>
#include <fstream>
#include <ctime>
#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 <vmedrv.h>
#include "rpv160sa.h"
#include "rpv130.h"
#include "MIudaq_val.h" // define value
#define BASE 0x400000
#define VETO_ON Oxff //

using namespace std;

//variables for rpv130
char *rpv;

int rpvdev;

size_t rpvmap;

//variables for rpv160
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int dev;
size_t map;

char *xaddr;

void intrpted(int rpvdev){
dis_intr_rpv130(rpvdev) ;

//VETO on
level_rpv130( (unsigned int)rpv, VETO_ON );

cerr << "triggered, ... ";

}

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

time_t start_time, end_time, jikoku;
int mode=0;
int num = 100;

unsigned char ch[8][8192];

string fname = "";

ofstream fout;

int counter=0;
int evNum=10;
//unsigned int j;

unsigned short *ptr;

int ARGC_MODIFIER;

if (arge>=2)

fname = argv[1];

string::size_type tmp = fname.rfind(".dat\0");
if( tmp == string::npos )

{

//010007.dat 000000

fname = "tmp.raw.dat";

ARGC_MODIFIER = O;
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else

{

//01000%7.dat 00000
ARGC_MODIFIER = 1;

}

if (argc >= 2 + ARGC_MODIFIER){
if(atoi(argv[1l + ARGC_MODIFIER]) > 8192)
{

cerr << argv[l + ARGC_MODIFIER] << "is resized to 8192.";
num = 8192;

}

else

{

num = atoi(argv[1l + ARGC_MODIFIER]);

}

}

if (argc >= 3 + ARGC_MODIFIER){

evNum = atoi(argv[2 + ARGC_MODIFIER]) ;

}

if (argc >= 4 + ARGC_MODIFIER){

mode = atoi(argv[3 + ARGC_MODIFIER]);

}

//rpv160

addr = (char *)init_fadc( &dev, BASE, &map );

set_fadc((unsigned int)addr);

clear_fadc((unsigned int)addr);

////rpvi30

rpv = (char *)init_rpv130(&rpvdev, RPV130_BASE_ADD_DEFAULT, &rpvmap);
pulse_rpv130( (unsigned int)rpv, 0x00);

level_rpv1i30( (unsigned int)rpv, 0x22);

ptr = (unsigned short *) ((unsigned int)rpv + 0Oxc);

*ptr = 0x03; //0000 0011

o1



ptr = (unsigned short *) ((unsigned int)rpv + Oxe);

*ptr = 0x03; //0000 0011

//set interrupt
intr_rpv130( rpvdev, intrpted );

//file output
fout.open(fname.c_str(),ios_base: :app);

if ('fout){

cerr << "Cannot open file, \"" << fname << "\".\n";

return 1;

¥

time(&start_time);

while(1){

//start_fadc((unsigned int)addr);
//cerr << "start!" << endl;
//usleep(100000) ;
//stop_fadc((unsigned int)addr);

//zero fadc memory

//for(j=0x0000; j <= Oxfffe; j=j+2){

// ptr = (unsigned short *) ((unsigned int)addr + j);
// *ptr = Oxffff;

//%}

//start fadc.
clear_fadc((unsigned int)addr);
start_fadc((unsigned int)addr);
usleep(4);

ena_intr_rpv130( rpvdev, (unsigned int)rpv );

//VETO off ==> permit stop-signal.
level _rpv130( (unsigned int)rpv, 0x00 );
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//Wait for fadc stopping.
int ctr = data_num_fadc((unsigned int) addr);

//cerr << "addres counter : " << ctr << endl;

//Write data to file.

if(ctr '= -1){

cerr << counter << " success.\n";

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

read_fadc((unsigned int) addr, ctr, i, &ch[i][0], num);
}

for( int i = 0; i < num; i ++ ){
fout << 1i;
for( int j = 0; j < 8; j ++ ){
fout << "\t" << (int)ch[j][i];
}
fout << "\n";
}
fout << "\n";
counter++;
}
else{
//cerr << counter << " failure. retry...\n";
//VETO on ==> forbid stop-signal.
level _rpv130( (unsigned int)rpv, VETO_ON );

time (&end_time);

//Break or continue.
if (mode == 0){
if (! (counter < evNum)) break;

}
elseq{

if( (end_time - start_time) >= evNum) break;
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}

fout.close();

//Wirite log.

time (&jikoku) ;

fout.clear();

fout.open("info.log",ios_base: :app);

fout << "date:" << ctime(&jikoku);

fout << "counts:" << counter << endl;

fout << "time:" << (end_time - start_time) << endl;

fout << "frequency:" << (double)counter/(end_time - start_time) << endl;
fout << endl;

fout.close();

//End devices.

dis_intr_rpv130(rpvdev) ;

level _rpv130( (unsigned int)rpv, 0x00 );
end_fadc( dev, map, (unsigned int) addr);
reset_intr_rpv130( rpvdev );

end_rpv130( rpvdev, rpvmap, (unsigned int)rpv );

cerr << "counts : " << counter << endl;
cerr << "frequency : " << (double)counter/(end_time - start_time) << endl;
cerr << "output file : " << fname << endl;
return O;
}

10.2 2D-imaging O 3D-tracking 00 00000000 DOOOOOODODOOO
HEN

//main.cxx
#include <stdio.h>

#include <stdlib.h>
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#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 = 0O;

cerr << "take_data() called." << endl;

// 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;
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char message [HEADERSIZE] ;

now_t = time( NULL );

ct
1]

localtime( &now_t );

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

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 *xargv ){

long start_time, end_time, elapsed_time;
double rate;
string dummy;

// set default values
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num_event = 10000;

if (argc>1) num_event=atoi(argv[1i]);

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 << "DAQR start...";

start_memory( (unsigned int)addr_he2687 );
take_data();

end_time = Now();
elapsed_time = end_time - start_time;

rate = num_event / elapsed_time;

cerr << "...done." << endl;

cerr << "time: " << elapsed_time << " sec" << endl;
cerr << "rate: " << rate << " Hz" << endl;
return O;
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10.3.1  rpv130.cxx

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

#include <ctype.h>

o7



#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 <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;

s
int latch_ff_rpv130(unsigned int addr){

unsigned short *ptr;

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

};

int read_rpv130(unsigned int addr){
unsigned short *ptr;

int data;

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;

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

void ena_intr_rpv130(int dev, unsigned int addr){
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unsigned short *ptr;

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

*ptr = Ox1b; //0001 1011

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

*ptr = O0xlb;

ioctl(dev, VMEDRV_IOC_ENABLE_INTERRUPT);
};

void dis_intr_rpv130(int dev){
ioctl(dev, VMEDRV_IOC_DISABLE_INTERRUPT);
};

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)q{

int offset, pagesize;

char *addr;

printf(" RPV-130 base address : 0x%1x\n", base);
if ((*dev = open("/dev/vmedrv1i6d16", O0_RDWR)) == -1){

perror(" open : /dev/vmedrv1i6di6");
exit(1);

// printf("aho");

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){
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perror (" mmap : RPV130 failed.");
exit(1);

}

addr += offset;

printf (" pagesize : Ox%x\n", pagesize);
printf (" mapsize : 0x%x\n", *mapsize);

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

return (unsigned int)addr;

};

int end_rpv130(int dev, size_t mapsize, unsigned int addr){
munmap ((char *) addr, mapsize);
close(dev);
printf (" RPV130 : unmapped.\n");
return O;

};

10.3.2 rpv160sa.cxx
#include "rpv160sa.h"

int data_num_fadc(unsigned int addr){
volatile unsigned short *ptr;

volatile int rpv160_done_flag;

int ctr=0;
int limit_time=0;
while(1){

//printf(".");

ptr = (unsigned short *)(addr + 0x30004);
rpv160_done_flag = *ptr & 0x20;
if (rpv160_done_flag){
break;
}
//else if (rpv160_busy_flag == 0x40){
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elseq{
usleep(100);
limit_time++;
if (limit_time>=100){
ctr = -1;
break;

}

//ptr = (unsigned short *)(addr + 0x30000);
//fprintf (stderr, "address counter: %x \n", *ptr);
//ctr = -1;
//break;
}
//
//
// break;
// printf("limit break, ptr : %x \n", *ptr);
// stop_fadc((unsigned int)addr);
//usleep(1);
}
if(ctr = -1){
ptr = (unsigned short *)(addr + 0x30000);

ctr = *ptr;
}
//else{
// ctr = -1;
//%}

return ctr;

};

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

volatile unsigned short *ptr;

int i;

num = num/2;

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

ptr = (unsigned short *) (addr +
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(i*2 + (ctr + 8191 - num)*2)%0x2000 + ch*0x2000);
*data = (unsigned char) (*ptr >> 8);
data++;
xdata = (unsigned char) (*ptr & 0x00£ff);
data++;
}
//1if ((num%2)==1){
// ptr = (unsigned short *)(addr + i*2 + ch*0x2000);
// *data = (unsigned char) (*ptr >> 8);
//}
I

void start_fadc(unsigned int addr){

volatile unsigned short *ptr;

ptr = (unsigned short *)(addr + 0x30008);
*ptr = 0x0001;
3

void stop_fadc(unsigned int addr){

volatile unsigned short *ptr;

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

void clear_fadc(unsigned int addr){

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

*ptr = 0x0004;
s
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void set_fadc(unsigned int addr){

volatile 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%1x\n", base);

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

}

pagesize = getpagesize();

*mapsize = 0x40000;

offset = base ) pagesize;

base = base - offset;

addr = (char *)mmap(0, *mapsize, PROT_READ|PROT_WRITE,
MAP_SHARED, *dev, base);

if (addr == MAP_FAILED){
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perror (" mmap : fadc failed. ");
exit(1);

}

addr += offset;

printf (" pagesize : 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 : unmapped.\n");

return O;

};

10.3.3 memory.cxx
#include <fstream.h>
#include <stdio.h>
#include <iomanip.h>

#include "memory.h"

int read_memory( unsigned int addr, unsigned int *data, int num ){

int *ptr;
int flag;
unsigned tmp;
int anode, cathode;

for( int i = 0; i < 100000; i ++ ){
ptr = (int *)( addr + 0x4 );
flag = *ptr;
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if( flag == 0x0 ) break;

if ( flag == 0x0 ){
ptr = (int *) ( addr + 0x0 );
for( int i = 0; i < num; i ++ ){
tmp = Oxffffffff - *ptr;
x(data + i*sizeof (unsigned int)/HE2687DATASIZE) = tmp;

cathode = ( tmp >> 9 ) & Ox1ff;

anode = ( tmp >> 18 ) & Ox1ff;

cout << anode << " " << cathode << endl;
}

return flag;

};

int read_memory2( unsigned int addr, int num ){

int *ptr;

int flag;

unsigned tmp;

int a_center, a_width;
int c_center, c_width;
int clock;

do{

// cerr << flag << endl;
ptr = (int *) ( addr + 0x4 );
flag = *ptr;
}while( flag > 0 );
/*
for( int i = 0; i < 100000; i ++ ){
ptr = (int *) ( addr + 0x4 );
flag = *ptr;
if( flag == 0x0 ) break;

*/

66



// flag = 0;

if( flag == 0x0 ){

for( int i = 0; i < num; i ++ ){

ptr = (int *)( addr + 0x0 );

// tmp = Oxffffffff - (unsigned)*ptr;
tmp = (unsigned)*ptr;

// c_width = ( tmp ) & Ox1f;
c_center = ( tmp ) & Ox7ff;

// a_width = ( tmp >> 15 ) & Ox1f;

a_center = ( tmp >> 11 ) & Ox7ff;
clock = ( tmp >> 22 ) & O0x3ff;
cout << a_center << "\t"

// << a_width << \t

<< c_center << "\t"
<< clock << endl;
// << c_width << endl;
}

return flag;

s

/*

int read_memory( unsigned int addr, char *data, int num ){
int *ptr;
int flag;

for( int i = 0; i < 100000; i ++ ){
ptr = (int *)( addr + 0x4 );
flag = *ptr;
if( flag == 0x0 ) break;

if ( flag == 0x0 ){
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ptr = (int *) ( addr + 0x0 );
for( int i = 0; i < num; i ++ ){
*(data + (i*4) + 0)
x(data + (ix4) + 1)
(ix4) + 2)
(i%4) + 3)

+

*(data
*(data

+

return flag;
+;
*/

int start_memory(unsigned int addr){

int *ptr;
int flag;
do{

ptr = (int *)( addr + 0x4 );
flag = *ptr;
}while( flag );

usleep( 50 );

ptr = (int *)( addr + 0x0 );
*ptr = O0x1;

usleep( 100 );

return flag;

};

void set_memory(unsigned int addr, int num){

int *ptr;
ptr = (int *)(addr + 0x8);

*ptr = num;

};
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void abort_memory(unsigned int addr){

int *ptr;

ptr = (int *) (addr + 0x0);
*ptr = 0x0;
};

void reset_memory(unsigned int addr){

int *ptr;

ptr = (int *) (addr + 0x0);
*ptr = 0x2;
};

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

int offset, pagesize;
char *addr;
cerr << "\t memory base address: " << base << endl;
if( (xdev = open("/dev/vmedrv32d32", O0_RDWR)) == -1 ){
perror( " open : /dev/vmedrv32d32 " );
exit(1);
}

pagesize = getpagesize();

0x1000;

*mapsize

offset = base J pagesize;

base = base - offset;

addr (char *)mmap( O, *mapsize, PROT_READ|PROT_WRITE,
MAP_SHARED, *dev, base );

if ( addr == MAP_FAILED ){

perror( " mmap : memory board failed. " );
exit(1);

}

addr += offset;

69



cerr << "\t pagesize: " << pagesize << endl;
cerr << "\t mapsize: " << xmapsize << endl;

cerr << "\t memory address on linux: " << (unsigned int)addr << endl;

return (unsigned int)addr;

};

int end_memory(int dev, size_t mapsize, unsigned int addr){
munmap ((char *) addr, mapsize);
close(dev);
cerr << "Memory : unmapped." << endl;

return O;

};
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//main_1.cxx
#include <iostream>
#include <iomanip>
#include <fstream>
#include <string>
#include <unistd.h>

#include "vme_class.cpp"
using namespace std;

class rpv160 fadc;

class rpv130 rgstr;

class he2687 memory;

volatile int interrupt_flag=0;

void intrpted(int);

//#Main function
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int main(int argc, char *argv[]){

//#Declare consts and variables.

const long base_fadc = 0x400000;
const long base_rgstr =  0x2000;
const long base_memory = 0x300000;

string file_fadc = "fadc.dat";
string file_he2687 = "he2687.dat";
ofstream fadc_out;

ofstream he2687_out;

const int depth_fadc = 1024+256;
const int depth_fadc_for_write = 1024;
unsigned char data_fadc[8] [depth_fadc];

const int depth_he2687 = 1024;

const int he2687_data_size = 4;

unsigned int *data_he2687 = new unsigned [depth_he2687 * he2687_data_size];
unsigned int tmp;

int nani, min, max, ac_flag;

int num_event_cur = 0;
int num_event = O;
int error_counter = O;

bool success_flag;
/*

//#Read arguments.
if (argec >= 2)
file_fadc = argv[1i];

if (argc >= 3)

file_he2687 = argv([2];

*/

//#0pen devices and files.
fadc.open(base_fadc) ;

if (1fadc){

cerr << "Canoot open device, RPV160.\n";
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return O;

}

rgstr.open(base_rgstr);

if(lrgstr){

cerr << "Canoot open device, RPV130.\n";

return O;

}

memory .open(base_memory) ;

if ('memory){

cerr << "Canoot open device, HE2687.\n";

return O;

}

fadc_out.open(file_fadc.c_str(), ios_base::app);

if ('fadc_out){

cerr << "Cannot open file, \"" << file_fadc << "\".\n";
return O;

}

he2687_out.open(file_he2687.c_str(), (ios_base::app)|(ios_base::binary));
if ('he2687_out){

cerr << "Cannot open file, \"" << file_he2687 << "\".\n";

return O;

3

//#Initialize devices.
memory.reset () ;
memory.set (depth_he2687) ;

memory.abort () ;

fadc.set();
fadc.clear();

fadc.write(0);

rgstr.pulse(0);
rgstr.level(0);
rgstr.set_intr(intrpted) ;

/*
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cerr << "Press Enter key, and you continue.";
string ss;

getline(cin, ss);

cin.clear();

*/

//#DAQ System

while(1){

usleep(1);

fadc.start();

while(1){

if (memory.busy() == false)
break;

}

usleep(50);
memory.start();

usleep(100);

rgstr.ena_intr();

rgstr.pulse(0x03); //#Send RUN signal into Encoder.

while(!interrupt_flag){
//#Waining for interrupt signal.
}

memory.reset () ;

success_flag = false;

for(int i=0 ; i<100 ; i++){

if ( (memory.busy() == false)&&(fadc.done() == true) ){
success_flag = true;

break;

b

usleep(100);

b

if (success_flag == true){

for(int i=0; i<depth_he2687; i++)
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data_he2687[i] = memory.read();
//memory.read(data_he2687, depth_he2687);
for(int ch=0 ; ch<8 ; ch++)

fadc.read(ch, data_fadc[ch], depth_fadc);
//#Write data to files.

for(int i=0; i<depth_he2687; i++){
tmp = data_he2687[i];

nani= tmp & Ox7ff;
min = (tmp >> 11) & O0x3ff;
max = (tmp >> 21) & O0x3ff;
ac_flag = (tmp >> 31) & 0x1;

}

he2687_out.write((char *)data_he2687, depth_he2687+he2687_data_size);
for(int i=0 ; i<depth_fadc_for_write ; i++){
fadc_out << i;

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

fadc_out << "\t" << (int)data_fadc[ch] [i];
}

fadc_out << endl;

}

fadc_out << endl;

//#Increment success event number.
num_event_cur++;

}

elseq{

memory.reset () ;

usleep(100);

while(1){

if (memory.busy() == false)

break;

}

error_counter++;

}

(success_flag == true) ? (cerr << "success!\n") : (cerr << "falure.\n");

if (num_event_cur >= num_event)
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break;

fadc.stopQ);

fadc.clear();

memory.reset();
memory.set (depth_he2687) ;

memory .abort () ;
}//#Back to loop.

cerr << "Break!\n";

cerr << "error times : " << error_counter << endl;

//#Close devices and files.
rgstr.dis_intr();
rgstr.unset_intr();
fadc_out.close();
he2687_out.close();
fadc.close();
rgstr.close();

memory.close();

return O;

}

void intrpted(int){
rgstr.dis_intr();
interrupt_flag = 1;
//cerr << "itrpted.\n" ;

}
105 VMEOOUOOOOOUODOOOOUOOOOO(Oooo)

//vme_class.cpp

#include <unistd.h>
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#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 <vmedrv.h>

using namespace std;

namespace vme{
//error information
const int open_error = 1;

const int map_error = 2;

//HE2687 information
const int HE2687DATASIZE = 4;

//for rpvi30 interrupt

static struct vmedrv_interrupt_property_t pr;
const int LEVEL = 3;

const int VECTOR = OxfffO0;

const int SIGNAL_ID = SIGINT;

+

//base class
class vme_module{
protected:
unsigned int addr;
int dev;

size_t mapsize;
char *dev_file;
int error_code;
public:
vme_module() ;

int open(long base);
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int close();

int fail(Q);

unsigned int get_addr();
bool operator!();

};

//RPV-160

class rpv160 : public vme_module{

private:

unsigned short ctr;

public:

rpv160Q);

void set();

void clear(); //software clear.

void start(); //software start.

void stop(); //software stop.

int get_ready(int limit_time);

unsigned short addrctr(); //return Address counter.
bool done(); //return "done" flag, in CRS1.

bool busy(); //return "busy" flag, in CRS1.

int read(const int ch, unsigned char *data, const int data_num);
int write(const char data);

};

//RPV-130
class rpv130 : public vme_module{

private:

public:

rpvi1300);

int latch_1(0);

int latch_2();

int latch_ff();

int read();

void pulse(const int data);
void level(const int data);

void set_intr(void (*sigh) (int));
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void unset_intr();
void ena_intr();

void dis_intr();
unsigned short csri();

unsigned short csr2();

};

//HE2687
class he2687 : public vme_module{

private:

public:

he2687() ;

void reset();

void abort();

void set(const int num); // set event number
void start();

void read(unsigned int *data, const int num);
unsigned int read();

bool busy();

+;

[ /B

vme_module: : vme_module () {

vme_module: :error_code = -1;

3

int vme_module: :open(long base){

int offset, pagesize;

char *addr;

if ((vme_module: :dev = ::open(dev_file, O_RDWR)) == -1){
vme_module: :error_code = vme::Open_error;

return 1;//error

}

pagesize = getpagesize();

offset = base % pagesize;
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base
addr
PROT_READ |PROT_WRITE, MAP_SHARED, vme_module::dev, base);
if (addr == MAP_FAILED){

base - offset;

(char *)mmap(0, vme_module::mapsize,

error_code = vme::map_error;

return 1;//error

}

addr += offset;

vme_module::addr = (unsigned int)addr;
vme_module: :error_code = 0;

return O;

¥

int vme_module::close(){

munmap ( (char *)vme_module::addr, vme_module: :mapsize);
::close(vme_module: :dev) ;

return O;

}

int vme_module::fail(){
return vme_module: :error_code;

3

unsigned int vme_module::get_addr(){

return vme_module: :addr;

3

bool vme_module: :operator! (){

bool ret;

(vme_module: :error_code != 0) 7 (ret = true) : (ret = false);
return ret;

}

//RPV-160

rpv160: :rpvi60(){

rpv160::dev_file = "/dev/vmedrv32d16";
rpv160: :mapsize = 0x40000;
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void rpv160::set(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv160:

*ptr = 0x0003;

ptr = (unsigned short *) (rpv160:

*ptr = 0x0012;

ptr = (unsigned short *) (rpv160:

*ptr = 0x5678;

ptr = (unsigned short *) (rpv160:

*ptr = 0x0003;

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

ptr = (unsigned short *) (rpv160:

*ptr = 0x0080;
}
b

void rpv160::clear(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv160
*ptr = 0x0004;

}

void rpv160::start(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv160
*ptr = 0x0001;

}

void rpv160::stop(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv160
*ptr = 0x0002;

}

:addr

:addr

:addr

:addr

:addr

:addr

:addr

:addr

+ 0x20000) ;

+ 0x20002) ;

+ 0x20004) ;

+ 0x20006) ;

+ 0x21002 + i*0x200);

+ 0x30008) ;

+ 0x30008) ;

+ 0x30008) ;
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int rpv160::get_ready(int limit_time = 0){
volatile unsigned short *ptr;

int flag;

while(1){

usleep(10);

ptr = (unsigned short *) (rpv160::addr + 0x30004);
flag = *ptr & (0x1 << bB);

if (flag){

ptr = (unsigned short *) (rpv160::addr + 0x30000) ;
rpv160::ctr = *ptr;

break;

}

limit_time—-;

if (Limit_time <= 0){

rpv160::ctr = (unsigned short) (-1);

}

}

return rpvi160::ctr;

3

unsigned short rpv160::addrctr(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv160::addr + 0x30000);
return *ptr;

}

bool rpv160::done(){

bool ret = false;

unsigned short *ptr;

ptr = (unsigned short *) (rpv160::addr + 0x30004);
if ( (xptr & (1<<5)) )

ret = true;

return ret;

¥

bool rpvi60::busy(){

bool ret = false;
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unsigned short *ptr;

ptr = (unsigned short *) (rpv160::addr + 0x30004);
if ( (xptr & (1<<6)) )

ret = true;

return ret;

}

int rpv160::read(const int ch, unsigned char *data, const int data_num){
if ( (ch>7) || (ch<0) )
return -1;
int half_data_num = data_num/2;
volatile unsigned short *ptr;
for(int i=0 ; i<half_data_num ; i++){
ptr = (unsigned short *) ( rpv160::addr + 0x2000 * ch +
( (2x((int)addrctr() - 1 + i - half_data_num )) & Ox1fff) );
*data = (unsigned char) (*ptr >> 8);
data++;
xdata = (unsigned char) (xptr & 0x00ff);
data++;
}
return O;

3

int rpv160::write(const char data){

unsigned short *ptr;

for(int i=0; i<(8192/2); i++){

ptr = (unsigned short *) ( rpv160::addr + i*2 );

*ptr = ((unsigned short)data << 8) || ((unsigned short)data);
}

return O;

}

//RPV-130

rpv130: :rpv1i30(){

rpv130::dev_file = "/dev/vmedrv16di6";
rpv130: :mapsize = 0x1000;

}
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int rpv130::latch_1(0){

unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr
return (int) *ptr;

}

int rpv130::latch_20{

unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr
return (int) *ptr;

¥

int rpv130::latch_ff(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr
return (int) *ptr;

}

int rpv130::read(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr
return (int) *ptr;

}

void rpv130::pulse(const int data){
unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr
*ptr = (unsigned short) data;

}

void rpv130::level(const int data){
unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr
*ptr = (unsigned short) data;

}

+

+

+
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void rpv130::set_intr(void (*sigh) (int)){
vme: :pr.irq = vme::LEVEL;
vme: :pr.vector = vme::VECTOR;

vme: :pr.signal_id = vme::SIGNAL_ID;

signal (vme: :SIGNAL_ID, sigh);
ioctl(rpv130::dev, VMEDRV_IOC_REGISTER_INTERRUPT, &vme: :pr);
X

void rpv130::unset_intr(){
ioctl(rpv130::dev, VMEDRV_IOC_UNREGISTER_INTERRUPT, &vme: :pr);
signal (vme: :SIGNAL_ID, SIG_DFL);

void rpv130::ena_intr(){
unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr + Oxc);

*ptr = Oxlb;

ptr = (unsigned short *) (rpv130::addr + Oxe);
*ptr = Oxlb;

ioctl(rpv130::dev, VMEDRV_IOC_ENABLE_INTERRUPT);
}

void rpv130::dis_intr({
ioctl(rpv130::dev, VMEDRV_IOC_DISABLE_INTERRUPT) ;

unsigned short rpv130::csr1(){

unsigned short *ptr;

ptr = (unsigned short *) (rpv130::addr + Oxc);
return *ptr;

}

unsigned short rpv130::csr2(){
unsigned short *ptr;
ptr = (unsigned short *) (rpv130::addr + Oxe);

return *ptr;
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//HE2687

he2687: :he2687 () {

he2687::dev_file = "/dev/vmedrv32d32";
he2687: :mapsize = 0x1000;

+

void he2687::reset(){

int *ptr;

ptr = (int *) (he2687::addr + 0x0);
*ptr = 0x2;

}

void he2687::start(){

int *ptr;

ptr = (int *) (he2687::addr + 0x0);
*ptr = Ox1;

}

void he2687: :abort(){

int *ptr;

ptr = (int *) (he2687::addr + 0x0);
*ptr = 0x0;

}

void he2687::set(const int num){
int *ptr;

ptr = (int *) (he2687::addr + 0x8);
*ptr = num;

}

bool he2687: :busy(){

bool ret;

int *ptr;

ptr = (int *) (he2687::addr + 0x4);

(xptr != 0) 7 (ret = true) : (ret = false);
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return ret;

}

void he2687::read(unsigned int *data, const int num){
int *ptr;

unsigned int tmp;

for( int i = 0; i < num; i ++ ){

(int *) ( he2687::addr + 0x0 );

ptr

tmp = (unsigned int)*ptr;

*x(data + i*sizeof (unsigned int)/vme::HE2687DATASIZE) = tmp;
//datali] = tmp;

}

}

unsigned int he2687::read(){
int *ptr;

unsigned int tmp;

ptr = (int *)( he2687::addr + 0x0 );
tmp = (unsigned int)x*ptr;

return tmp;

}

1006 OOOO

//analyzer.cxx

/*data file formatx*/

//#index x y clock xmin xmax ymin ymax ?th_hit
#include <iostream>

#include <fstream>

#include <string>

using namespace std;

const int depth_he2687 = 1024;
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class dataf{

public:

int id[depth_he2687];
int clock[depth_he2687];
double x[depth_he2687];
double y[depth_he2687];
int xmin[depth_he2687];
int xmax[depth_he2687] ;
int ymin[depth_he2687];
int ymax[depth_he2687];
int nhit;

} data;

int main(int argc, char *argv[]){
string file_fadc = "fadc.dat";
string file_he2687 = "he2687.dat";
ifstream fadc_in;

ifstream he2687_in;

int index=1;

bool status_flag;

const int he2687_data_size = 4;
unsigned int *data_he2687 = new unsigned [depth_he2687 * he2687_data_size];
int data_num_he2687;

unsigned int tmp;

he2687_in.open(file_he2687.c_str(), ios_base::binary);
if ('he2687_in){
cerr << "Cannot open file, \"" << file_he2687 << "\".\n";

return O;

}

cout << "#index x y clock xmin xmax ymin ymax 7th_hit\n";
while('he2687_in.eof ()){
cerr << "loop in\n";

data.nhit = 0;
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status_flag = true;

he2687_in.read((char *)data_he2687, depth_he2687 * he2687_data_size);
for(int i=0 ; i<(depth_he2687/2); i++){

tmp = data_he2687[2*i];

if(tmp == Oxffffffff){

status_flag = false;

break;

}
data.id[i]

tmp & Ox7ff;
(tmp >> 11) & O0x3ff;
(tmp >> 21) & Ox3ff;
tmp = data_he2687[2*i+1];

if(tmp == Oxffffffff){

data.xmin[i]

data.xmax[i]

status_flag = false;

break;

}

data.clock[i] = tmp & 0x7ff;
data.ymin[i] = (tmp >> 11) & 0x3ff;

data.ymax[i] (tmp >> 21) & O0x3ff;

data.x[i] = (data.xmin[i]+data.xmax[i])/2.0;
data.y[i] = (data.ymin[i]+data.ymax[i])/2.0;

if (11=0){

if(data.id[i] != data.id[i-11){

status_flag = false;

break;

}

}

cout << index << "\t" << data.x[i] << "\t" << data.y[i] << "\t";
cout << data.clock[i] << "\t";

cout << data.xmin[i] << "\t" << data.xmax[i] << "\t";
cout << data.ymin[i] << "\t" << data.ymax[i] << "\t";
cout << (i+1) << endl;

data.nhit++;

}

if (status_flag == false)

break;

index++;
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}
he2687_in.close();
return O;

3

10,7 ODOOOOOOO

//parameter_getter4.cxx
#include <iostream>
#include <fstream>
#include <sstream>
#include <string>

#include <math.h>

const double xy_factor = 0.4; //# 0.4 [mm/ch]
const double z_factor = 42.0 * 0.01; //# V[mm/us] * 0.010[us] *1[/ch]

int get_AVE(const char fname[] , const int iscope_i , const int iscope_f ,
double *data_ave );

int get_AREA( const char fin_name[] , int *area_p,

int *area_pm, double *Threshold );

int get_PATH( const char fin_name[] , int &nhit,

double &path, double &length );

using namespace std;

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

//--Declare Consts.

const int noise_start_index=0;
const int noise_end_index=450;
//--Declare Variables.

double bl[8];

int area_p[8];

int area_pm[8];

int nhit;
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double path, length;

ostringstream strout;
string fin_name;
string fout_name;
fstream fout;

string file_number = argv[1];

strout.clear();

strout.str("");

strout << "fadc_" << file_number << ".dat";

fin_name = strout.str(); //# "fadc_7?7.dat"

if(get_AVE(fin_name.c_str(), noise_start_index, noise_end_index, bl) == -1)
return O;

get_AREA(fin_name.c_str(), area_p, area_pm, bl);

strout.clear();

strout.str("");

strout << "tpc_" << file_number << ".dat";

fin_name = strout.str(); //# "tpc_77.dat"

if (get _PATH( fin_name.c_str() , nhit, path, length ) == -1)

return O;

strout.clear();
strout.str("");
strout << "parad_" << file_number << ".dat";

fout_name = strout.str(); //# "para_7?.dat"

fout.open(fout_name.c_str(), (ios::out));

if (!fout){

cerr << "Error, cannot open file \"" << fout_name << "\".\n";
return O;

}

fout << nhit << "\t" << path << "\t" << length;

for(int i=0; i<8; i++)

fout << "\t" << area_pl[il;
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for(int i=0; i<8; i++)

fout << "\t" << area_pm[i];
for(int i=0; i<8; i++)

fout << "\t" << bl[i];

fout << endl;

fout.close();

cerr << "ok.\n";

return O;

}

int get_AVE(const char fname[] , const int iscope_i , const int iscope_f ,
double *data_ave ){

int index;

int datal8];

int sum[8];

for(int i=0; i<8; i++)

sum[i] = O;

int ave_factor=0;

string ss;

ifstream fin;

istringstream strin;

fin.open(fname) ;
if(!'fin)

return -1;

while(getline(fin, ss)){
strin.clear();
strin.str(ss);

if( !(strin >> index) )
{

continue;

}

if( ( iscope_i <= index ) && ( index <= iscope_f ) )
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{

for(int i=0 ; i<8 ; i++){
strin >> datalil;

sum[i] += datali];

}

ave_factor++;

}

}

fin.close();

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

data_ave[i] = ((double)sum[i]) / ave_factor;

}

return O;

}

int get_AREA( const char fin_name[] , int *area_p, int *area_pm,

double *Threshold ){
int index;

int datal[8][1024];
double d_area_p([8], d_area_pm[8];
double geta = 10;
double geta_bl[8];
ifstream fin;
istringstream strin;
string ss;

int nhit = O;

int nhit_max = O;

int tmp_start, tmp_end, start[8], end[8];

for(int i=0; i<8; i++){
area_pl[i] = 0;
area_pm[i] = 0;
d_area_p[i] = 0;
d_area_pm[i] = 0;

geta_bl[i] = Threshold[i] + geta;
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}

//#read data
fin.clear();
fin.open(fin_name);
if(!fin)

return -1;
while(getline(fin,ss)){
strin.clear();
strin.str(ss);

if (' (strin >> index))

continue;

for ( int i=0 ; i<8 ; i++ ){
strin >> datal[i] [index];

}

}

fin.close();

//#

for (int i=0; i<8; i++){
nhit = nhit_max = 0;
for(int t=450; t<700; t++){
if (data[i][t] > geta_bl[i]){
if (nhit == 0)

tmp_start = t;

nhit++;

tmp_end = t;

if (nhit > nhit_max){
start[i] = tmp_start;
end[i] = tmp_end;

}

}

elseq

nhit = 0;

//#
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for(int t=end[i]; t<700; t++){
if(datal[i]l [t] < Threshold[i]){

end[i] = t;

break;

}

}

for(int t=start[i]; t>=450; t--){
if(datal[i] [t] < Threshold[i]){

start[i] = t;

break;

}

}

//#

for(int t=start[i]; t<=end[i]; t++){

if (datal[il[t] > Threshold[il)
d_area_pl[i] += datal[i] [t] - Threshold[i];
d_area_pm[i] += datali] [t] - Threshold[i];
}

}

for ( int i=0 ; i<8 ; i++ ){
area_pli] = (int)d_area_pl[i];
area_pm[i] = (int)d_area_pm[i];
}

return O;

3

int get_PATH( const char fin_name[] , int &nhit, double &path,
double &length ){

const int nhit_max = 100;

int index;

double xyz[nhit_max][3]; //# xyz[ nhit ][ xyz ]

ifstream fin;

istringstream strin;

string ss;
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bool from_src;

int ret=0;

nhit = 0;
path=0.0;
length=0.0;

fin.clear();

fin.open(fin_name) ;

if (1fin)

return -1;

from_src = false;

while(getline(fin,ss)){

strin.clear();

strin.str(ss);

if(ss[0] == "#’)

continue;

if (! (strin >> index))

continue;

strin >> xyz[nhit] [0] >> xyz[nhit] [1] >> xyz[nhit] [2];
nhit++;

}

fin.close();

for(int i=1; i<nhit; i++){

if( (xyz[il[2] - xyz[i-11[2]) > 10 ) //CUT DATA ON CONDITION ABOUT Z(CLOCK)
ret = -1;

}

for(int i=0; i<nhit; i++){

if( (xyz[i] [0] > 224) && (xyz[i][1] < 32) )
from_src = true;

xyz[i] [0] = xyz[i] [0] * xy_factor;

xyz[i] [1] = xyz[i]l[1] * xy_factor;
xyz[i] [2] = xyz[i][2] * z_factor;
}

if (nhit >= 2){
for(int i=1; i<nhit; i++)

path += sqrt( pow((xyz[i] [0]-xyz[i-1][0]), 2.0) +

95



pow((xyz[il [1]-xyz[i-11[1]), 2.0) + pow((xyz[i] [2]-xyz[i-1]1[2]1), 2.0) );
length = sqrt( pow((xyz[nhit-1] [0]-xyz[0][0]), 2.0) +

pow((xyz[nhit-1] [1]1-xyz[0][1]), 2.0) +

pow((xyz[nhit-1] [2]-xyz[0][2]), 2.0) );

}

//if (from_src == false)

// ret = -1; //CUT DATA ON CONDITION ABOUT XY

return ret;

}

108 OU0O0OOOO0ODDOODOObOOObOoboDoOoDO

#/bin/sh

##main.sh

exe_main="nice /home/p6/src/main/main_1"
exe_analyzer="nice /home/p6/src/main/analyzer"
exe_para="nice /home/p6/src/main/parameter_getter4"

dev_null="/dev/null"

input_file_fadc="fadc.dat"
input_file_tpc="he2687.dat"
output_file_log="log.dat"

hit_low=2
hit_low=‘expr ${hit_low} \* 2 + 1°

counter=1

loop_time=1
if [ $# -ge 1 ]; then
loop_time=$1

fi

start_date=‘date ’+%Y Ym %d %T’°¢

start_t=‘date ’+%s’‘¢
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while [ $counter -le $loop_time ]; do

rm ${input_file_fadc} 2> ${dev_null}

rm ${input_file_tpc} 2> ${dev_null}
${exe_main} 2> ${dev_null}
output_file_fadc="fadc_${counter}.dat"

mv ${input_file_fadc} ${output_file_fadc}
output_file_tpc="tpc_${counter}.dat"
${exe_analyzer} > ${output_file_tpc} 2> ${dev_null}
rm ${input_£file_tpc}

${exe_para} ${counter} 2> ${dev_null}
output_file_para="para_${counter}.dat"
hit=‘wc -1 ${output_file_tpc} | cut -cif
if [ ! -f ${output_file_para} -o ${hit} -1t ${hit_low} ]; then
rm ${output_file_fadc} 2> ${dev_null}

rm ${output_file_tpc} 2> ${dev_null}

rm ${output_file_para} 2> ${dev_null}
else

echo "No.${counter} data derived."
counter=‘expr ${counter} + 1°

fi

done

stop_t=‘date ’+Js’¢

span_t=‘expr ${stop_t} - ${start_t}°

[4

frequency=‘echo "scale=4; ${loop_time} / ${span_t}" | bc

cat <<- EOF > ${output_file_log}
date:${start_date}
event_count:${loop_time}
measurement_time:${span_t}
frequency:${frequency’
lower_limit_hit:${hit_low}

EOF

echo "completed!"

97



109 T,,000000000

//scinti_time.cxx
#include <iostream>
#include <fstream>
#include <sstream>
#include <string>

#include <math.h>

int get_AVE(const char fname[] ,
const int iscope_i , const int iscope_f , double *data_ave );
int get_clocklag( const char fin_namel[] ,

int *start, int *end, double *Threshold );

using namespace std;

int main(const int argc,char *argv[]){
if(argec < 2)

return -1;

//--Declare Consts.

const int noise_start_index=0;
const int noise_end_index=450;
//--Declare Variables.

double bl[2];

int start[2], end[2];

int status = 0;

int lag = -1;

ostringstream strout;
string fin_name;
string fout_name;
fstream fout;

string file_number = argv[1];
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strout.clear();

strout.str("");

strout << "fadc_" << file_number << ".dat";

fin_name = strout.str(); //# "fadc_77.dat"

if (get_AVE(fin_name.c_str(), noise_start_index, noise_end_index, bl) == -1)
return O;

get_clocklag(fin_name.c_str(), start, end, bl);

if (start[0] !'= -1)
status += 1;
if(start[1] !'= -1)

status += 2;

if (status == 1)

lag = end[0] - start[0];

if (status == 2)

lag = end[1] - start[1];

if (status == 3){

if( (end[0] - start[0] - end[1] + start[1] ) == 0){
lag = end[0] - start[0];

}

else{

if((end[0] - start[0])<(end[1] - start[1]1)){
lag = end[0] - start[0];

status = 1;

}

else{

lag = end[1] - start[1];

status = 2;

}

}

}

strout.clear();
strout.str("");
strout << "scinti_" << file_number << ".dat";

fout_name = strout.str(); //# "scinti_77.dat"
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fout.open(fout_name.c_str(), (ios::out));
if (1fout){
cerr << "Error, cannot open file \"" << fout_name << "\".\n";

return O;

}

fout << status << "\t" << lag;
for(int i=0; i<2; i++)

fout << "\t" << start[i];

fout << endl;

fout.close();

cerr << "ok.\n";

return O;

}

int get_AVE(const char fname[] , const int iscope_i , const int iscope_f ,
double *data_ave ){

int index;

int datal[2];

int sum[2];

for(int i=0; i<2; i++)

sum[i] = 0;

int ave_factor=0;

string ss;

ifstream fin;

istringstream strin;

fin.open(fname) ;
if(!'fin)

return -1;

while(getline(fin, ss)){
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strin.clear();

strin.str(ss);

if( ! (strin >> index) )

{

continue;

}

if( ( iscope_i <= index ) && ( index <= iscope_f ) )
{

for(int i=0 ; i<2 ; i++){

strin >> datali];

sum[i] += datali];

}

ave_factor++;

}

}

fin.close();

for(int i=0 ; i<2 ; i++){

data_ave[i] = ((double)sum[i]) / ave_factor;
}

return O;

}

int get_clocklag( const char fin_namel[] ,
int *start, int *end, double *Threshold ){
int index;

int data[2] [1024];

double geta = 3;

double geta_bl[2];

ifstream fin;

istringstream strin;

string ss;

for(int i=0; i<2; i++){

geta_bl[i] = Threshold[i] + geta;
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start[i] = -1;

end[i] = -1;

}

//#read data
fin.clear();
fin.open(fin_name) ;
if (1fin)

return -1;
while(getline(fin,ss)){
strin.clear();
strin.str(ss);

if (! (strin >> index))

continue;

for ( int i=0 ; i<2 ; i++ ){
strin >> datal[i] [index];

}

}

fin.close();

//#

for (int i=0; i<2; i++){

for (int t=450; t<500; t++){
if (datali] [t] > geta_bl[i]){
end[i] = t;

break;

}

}

if(end[i] !'= -1){

for(int t=end[i]-1; t>(end[i]-250); t-—-){
if (datali]l [t] > geta_bl[i]){
start[i] = t;

break;

}
}
}
}
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return O;

1010 7, 000000000

//Tsrc.cxx

#include <iostream>
#include <fstream>
#include <sstream>
#include <string>
#include <vector>

#include <math.h>

using namespace std;

int main(){;

vector<double> data(10);
double d_tmp;

double Tsrc, Tlag, tfirst, tlast;

double p[3][3];
double df, dl;
enum p_1{

SRC,

FST,

LST

s

bool flag;

int file_number;
string ss;

string infile;

103



string outfile;
ifstream fin, srcfin;
ofstream fout;
istringstream strin;

ostringstream strout;

p[SRC] [X] = 99;
p[SRCI[Y] = 9;
p[SRCI [Z] = 77;

strout.clear();
strout.str("");

strout << "Tsrc.dat";
outfile = strout.str();
fout.clear();

fout.open(outfile.c_str());

srcfin.open("src.dat", ios::binary);

if (!srcfin){

cerr << "error: src.dat does not exist.\n";

return O;

}

while(1){

srcfin.read( (char *)(&file_number), sizeof(int) );
if (!srcfin.good())

break;

strout.clear();

strout.str("");

strout << "scinti_" << file_number << ".dat";
infile = strout.str();

fin.clear();

fin.open(infile.c_str());

if('fin)

continue;

flag=false;

while(getline(fin,ss)){
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strin.clear();
strin.str(ss);
if(ss[0] == ’#°)
continue;
data.clear();

for(int i=0; i<2; i++){
if (! (strin >> d_tmp))
break;
data.push_back(d_tmp);
}

if(data.size() < 2)
continue;

if(datal[0] !'= 0.0){ //#datal[0]: status

flag = true;
Tlag = data[1];
}

}

fin.close();

if (flag == false)

continue;

strout.clear();
strout.str("");

strout << "track_" << file_number << ".dat";
infile = strout.str();
fin.clear();
fin.open(infile.c_str());
if (!fin)

continue;

flag=true;
while(getline(fin,ss)){
strin.clear();
strin.str(ss);

if(ss[0] == ’#°)
continue;

data.clear();
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for(int i=0; i<3; i++){
if (! (strin >> d_tmp))
break;
data.push_back(d_tmp) ;
}

if(data.size() < 3)
continue;

if(flag == true){

p[FST] [X] = datal0];
p[FSTI[Y] = datali];
p[FST] [Z] = data[2];
flag = false;

}

elseq

p[LST] [X] = data[0];
p[LSTI[Y] = data[i];
p[LST] [Z] = data[2];
3

X

fin.close();

d_tmp = 0.0;

for(int i=X; i<=Z; i++){

d_tmp += pow( p[FSTI1[i] - p[SRCI[il , 2.0 );
+

df = d_tmp;

d_tmp = 0.0;

for(int i=X; i<=Z; i++){

d_tmp += pow( p[LST][i] - p[SRCI[il , 2.0 );
}

dl = d_tmp;

if(df < d1){

Tsrc = Tlag;

}

else{//#if (df <= dl)

strout.clear();
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strout.str("");

strout << "tpc_" << file_number << ".dat";
infile = strout.strQ;
fin.clear();
fin.open(infile.c_str());
if (!fin)

continue;

flag=true;
while(getline(fin,ss)){
strin.clear();
strin.str(ss);

if(ss[0] == ’#’)
continue;

data.clear();

for(int i=0; i<4; i++){
if (! (strin >> d_tmp))
break;
data.push_back(d_tmp) ;

}

if (data.size() < 4)
continue;

if(flag == true){

flag = false;

tfirst = datal[3];

}

elseq{

tlast = datal3];

}

}

fin.close();

Tsrc = Tlag + tlast - tfirst;
}//#endif (df <= dl1)

fout << file_number << "\t" << Tsrc << endl;
}

fout.close();

return O;

3
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