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Lateral Distribution Funciion
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00 (nm) | band system | OO0 (o)) | 000 (v") | Eo(x1072)
297.7 2P 2 0 0.016
311.7 2P 3 2 0.005
313.6 2P 2 1 0.029
315.9 2P 1 0 0.050
328.5 2P 3 3 0.015
330.9 2P 2 2 0.002
333.9 2P 1 1 0.004
337.1 2P 0 0 0.082
346.9 2P 3 4 0.006
350.0 2P 2 3 0.004
353.7 2P 1 2 0.029
357.7 2P 0 1 0.062
367.2 2P 3 5 0.005
371.1 2P 2 4 0.010
375.6 2P 1 3 0.027
380.5 2P 0 2 0.021
389.4 2P 3 6 0.003
391.4 IN 0 0 0.330
394.3 2P 2 5 0.006
399.8 2P 1 4 0.016
405.9 2P 0 3 0.007

O 1.1: Ny OOOOOOOooooooooooooon kgO0O0000 300 ~ 400nm O 0O
O [33]
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R = hy (haes — huin) s AST = ha (haer — huin) (1.39)
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YAP will be mounted on PMT surface

YAP

60mm

YAFP:

e)

Am24(alpha-sourc
YAP-scintillator

Using YAP pulser absolute gains of 3 PMTs will be monitored.
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A.1l MEADEOODOOOODDOOOO

#include <iostream>
#include <fstream>

#include <stdlib.h>
#include <sys/ioctl.h>
#include "../clx/argument.h"

#include "serial.h"

#define elv_offset O

#define azm_offset O

#define SERIAL_PORT "/dev/ttySO"

using namespace std;

static __inline int kbhit(void) /* func by udo san */

{

int n=0;

ioctl1(0, FIONREAD, &n); /* O:stdin */

return n; /* return ’0’ if not keyboad hit */
b

class Meade

{
private:
SERIAL *sp;
void serial_setting();
public:
int get();
int home();
int update_gps();
int move(int elv,int azm);
3
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void Meade::serial_setting()

{

cout << "Serial Setting - > " << flush;
if ((sp=0pen_rs (SERIAL_PORT))==NULL) {

cerr << "Unable to open serial port." << endl;

exit (EXIT_FAILURE);

SetDefault_rs(sp);
SetSpeed_rs(sp,9600) ;
SetBits_rs(sp,8,’N’,1);
SetFlowCtrl_rs(sp,RS_FLOW_NONE) ;
SetDelimiter_rs(sp,RS_DLIM_NONE) ;
sleep(1);

cout << "finished." << endl;

int Meade: :home()

{

char buf[30]={’\0’};

serial_setting();

/*
/%
/*
/*
/%

spt defaults to the sprial device */
9600 bps */

8bits, None parity, 1 stop bit */
hardware flow control */

delimiter CReturn & Line feed */

Write_rs(sp,":Swb#",4); //Set Max slew Speed [degree per sec]

Read_rs(sp,buf,128);
sleep(1);

Write_rs(sp,":RS#",4); //Set Move speed max

Read_rs(sp,buf,128);
sleep(1);

Write_rs(sp,":hF#",4);
Read_rs(sp,buf,128);

cout << "Now Align On Home Positon." << endl;

cout << "Please wait 2 minite." << endl;

cout << "Status -> " << flush;

sleep(5);
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cout << "In Progress" << flush;

do{
Write_rs(sp,":h7#",4);
sleep(1);
Read_rs(sp,buf,128);
sleep(1);
}
while(buf [0] != °1°);
cout << " \r" << "Status -> Found. " << endl;

Write_rs(sp,":GA#",4);
Read_rs(sp,buf,128);
cout << "Get elevation = " << buf << endl;

Write_rs(sp,":GZ#",4);
Read_rs(sp,buf,128);
cout << "Get azmuth" << buf << endl;

Close_rs(sp);

return O;

int Meade::get()

{
char buf[30]={’\0’};

serial_setting();

Write_rs(sp,":GR#",4);
Read_rs(sp,buf,128);
cout << "Get RA = " << buf << endl;

Write_rs(sp,":GD#",4);
Read_rs(sp,buf,128);

cout << "Get Dec = " << buf << endl;
Write_rs(sp,":GA#",4);
Read_rs(sp,buf,128);

cout << "Get Alt = " << buf << endl;

Write_rs(sp,":GZ#",4);
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Read_rs(sp,buf,128);
cout << "Get Az = " << buf << endl;

Close_rs(sp);

return O;

int Meade::update_gps()

{
char buf[30]={’\0’};

serial_setting();
cout << endl;

//Turn on GPS

cout << "Turn on GPS."<< endl;
Write_rs(sp,":g+#",4);

memset (buf,’\0’,sizeof (buf));
Read_rs(sp,buf,128);

sleep(1);

cout << "Return : " << buf << endl;
cout << endl;

cout << "Turns on NMEA GPS data stream."<< endl;
Write_rs(sp,":gps#",4);

memset (buf,’\0’,sizeof (buf));

sleep(2);

Read_rs(sp,buf,128);

cout << "Return : " << buf << endl;

cout << endl;

cout << "Powers up the GPS and updates the system time from the GPS stream."<< enc
cout << "The proccess may take several minites to complete." << endl;
cout << "During GPS update , normal handbox operations are interrupted.'"<< endl;
cout << "If you want to cancel update , please hit any key."<< endl;
Write_rs(sp,":gT#",4);
memset (buf, ’\0’,sizeof (buf));
while (!kbhit ()){

Read_rs(sp,buf,128);

sleep(1);

cout << "\rReturn : " << buf << flush;
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if (buf [0]==1 || buf[0] == 0){
cout << "Finish." << endl;

break;

Close_rs(sp);

return O;

int Meade: :move(int elv, int azm)

{

int t_elv=0, t_azm=0;

//int over_flag=0;

int now_azm=0 , now_elv=0;

//int sleep_time=0;

size_t elvlen ,azmlen;

char buf [30]={’\0’};

char buf_elv[30]={’\0’},buf_azm[30]={’\0"};
char meade_return[128]={’\0"};

serial_setting();

Write_rs(sp,":Swb#",4); //Set Max slew Speed [degree per sec]
Read_rs(sp,buf,128);
sleep(1);

Write_rs(sp,":RS#",4); //Set Move speed max
Read_rs(sp,buf,128);
sleep(1);

t_elv = elv + elv_offset;
t_azm = azm + azm_offset;
cout << "Schedule Elv + Offset :\t" << elv << " +\t" << elv_offset

<< " —=> " << t_elv << endl;
cout << "Schedule Azm + Offset :\t" << azm << " +\t" << azm_offset
<< " —=> " << t_azm << endl;

if(t_elv > 90){
t_elv = 90;

68



cout << "Elv exceeds 90 deg --> set (target elv = 90) deg." << endl;

//cout << "Get Now meade Elv & Azm." << endl;

Write_rs(sp,":GA#“,4);
Read_rs(sp,buf_elv,128);

Write_rs(sp,":GZ#",4);
Read_rs(sp,buf_azm,128);

//cout << "Elv = " << buf_elv <<" "<< "Azm = " << buf_azm << endl;

strncpy (meade_return,buf_azm,3) ;

now_azm=atoi(meade_return);

strncpy (meade_return,buf_elv,3);

now_elv=atoi(meade_return);

//cout << "Converted AZM = " << now_azm <<" (degree), ELV = "<< now_elv << "(degre

//start moving

//cout << endl;
//Write_rs(sp," :Mu#",4);
//Read_rs(sp,buf,128);
//sleep(2);
//Write_rs(sp,":Q#",3);
//Read_rs(sp,buf,128);

snprintf (buf, 10, ":Sajd#",t_elv); //Set Elevation Value
elvlen = strlen(buf);

Write_rs(sp,buf,elvlen);

memset (buf,’\0’,sizeof (buf));

Read_rs(sp,buf,128);

cout << "Sa return :" << buf << endl;

sleep(1);
snprintf (buf, 10, ":Sz%d#",t_azm); // Set Azmthal Value

azmlen = strlen(buf);

Write_rs(sp,buf,azmlen);
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memset (buf,’\0’,sizeof (buf));
Read_rs(sp,buf,128);
cout << "Sz return :" << buf << endl;

sleep(2);

Write_rs(sp,":MA#",4); //Run command

memset (buf,’\0’,sizeof (buf));

Read_rs(sp,buf,128);

cout << "MA Return :" << buf << endl;

cout << "Now moving please wait 25 second." << endl;

sleep(25); //Sleep till stop moving Meade
cout << "Finished." << endl;

//Write_rs(sp,":Q#",3);
//Read_rs(sp,buf,128);
/*get meade elv&azm*/

Write_rs(sp,":GA#",4);
Read_rs(sp,buf,128);

cout << "get elv -> " << buf << endl;

Write_rs(sp,":GZ#",4);
Read_rs(sp,buf,128);

cout << "get azm -> " << buf << endl;
Close_rs(sp);

return O;

void usage(){
cout << "Usage :./meade_only [--m|move {elv azm}] [--home] [--get] [--gps] [--h]l"
exit (EXIT_SUCCESS) ;

int main(int argc , char xargv[]){
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clx::argument p;

p.assign(argc , argv);

int azm,elv;

Meade meade_s;

if (arge==1){

usage () ;

if (p.exist(’h’))
usage () ;

else if (p.exist("home")){
meade_s.home () ;

Yelse if (p.exist("get")){
meade_s.get();

}else if (p.exist("gps")){
meade_s.update_gps () ;

Yelsed{
p("m,move", elv , 0)("m,move", azm, 1);
if(elv < =10 || 90 < elw){
cout << "Invalid elevation value.'"<< endl;
usage() ;
}
if(azm < 0 || 360 < elv){
cout << "Invalid azthual value."<< endl;
usage () ;
}
meade_s.move(elv , azm);
}
return O;
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A2 Nd:YAGUUOOOOOOODOOOO

#include <iostream>

#include "serial.h"

#include <sys/ioctl.h>

#define SERIAL_PORT "/dev/ttySO"

using namespace std;

static __inline int kbhit(void) /* func by udo san */

{

int n=0;

ioctl (0, FIONREAD, &n); /* 0:stdin */

return n; /* return ’0’ if not keyboad hit */
}

class Laser
{
private:
char buf[10];
char laat[8];
public:
Laser();
SERIAL *sp;
void serial_setting();
int trigger_shot();
int setting(int matt);
int fire(int mshot_count) ;
int off();
int kill(Q);
int burst(int mshot_count);

int cont();

};

Laser: :Laser()

{
for(int i=0;i<10;i++)
buf[i]1="\0";
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void Laser::serial_setting()

{
cout << "||Laser Serial Setting - > " << flush;
if ((sp=0pen_rs (SERIAL_PORT))==NULL) {
cerr << "Open Laser Device Failed." << endl;
exit (0);
}
SetDefault_rs(sp); /* spt defaults to the sprial device */
SetSpeed_rs(sp,9600) ; /* 9600 bps */
SetBits_rs(sp,8,’N’,1); /* 8bits, None parity, 1 stop bit */
SetFlowCtrl_rs(sp,RS_FLOW_NONE); /* hardware flow control */
SetDelimiter_rs(sp,RS_DLIM_CR); /* delimiter CReturn & Line feed */
sleep(1);
cout << "finished." << endl;
}

int Laser::setting(int matt)

{
int att;

serial_setting();
att= matt * 255 / 100;
cout << "||Laser setting start." << endl;

Write_rs(sp,";LASM1",6);
cout << "||Set Serial Mode." << endl;
Read_rs(sp,buf,10);

sleep(2);
sprintf (laat, ";LAAT%03d", att);
sleep(2);

Write_rs(sp, laat, 8);

cout << "||Set attenetor value" << " = " <<flush;
sleep(1);

Read_rs(sp,buf,10);
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cout << buf << endl;

// Low Energy Mode

//Write_rs(sp,";LAENL",6);

//cout << "||Set The Laser Energy Low Mode = " << flush;
//sleep(1l);

//Read_rs(sp,buf,10);

//cout << buf << endl;

// High Energy Mode

Write_rs(sp,";LAENH",6);

cout << "||Set The Laser Energy High Mode = " << flush;
sleep(1);

Read_rs(sp,buf,10);

cout << buf << endl;

return O;

int Laser::trigger_shot()

{

Write_rs(sp,";LAMOO",6);
Read_rs(sp,buf,10);

cout << "||Set Firing Mode [continuous]" << endl;

sleep(1);

cout << "||Fire to output trigger signal for osillo." << endl;
sleep(1);

Write_rs(sp,";LAON",5);

Read_rs(sp,buf,10);

cout << "||Start Laser Warming up." <<" Please Wait 10 Second." << endl;
sleep(10);

Write_rs(sp,";LAG0",5);

Read_rs(sp,buf,10);

sleep(4);

Write_rs(sp,";LASS",5);

Read_rs(sp,buf,10);

sleep(1);

cout << "||Test Shot Status = " << buf << endl;

Write_rs(sp,";LAST",5);
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sleep(1);
Read_rs(sp,buf,10);
cout << "||Test fire finished." << endl << endl;

Write_rs(sp,";LAOF",5);
sleep(1);
Read_rs(sp,buf,10);

return O;

int Laser::fire(int mshot_count)

{
int shot_count;
bool flag;
shot_count = (mshot_count / 10);
// shot_count = (mshot_count / 10) - 1;

//shot_count = mshot_count;

//continuous

Write_rs(sp,";LAMOO",6);

Read_rs(sp,buf,10);

cout << "||Set Firing Mode [continuous]" << endl;
sleep(1);

//single shot

//Write_rs(sp,";LAMO1",6);

//Read_rs(sp,buf,10);

//cout << "||Set Firing Mode [Single shot]" << endl;
//sleep(1);

do{
flag=true;
Write_rs(sp,";LAON",5);
Read_rs(sp,buf,10);
cout << "||Start Laser Warming up.Please Wait 10 Second." << endl;
sleep(10);

Write_rs(sp,";LAGO0",5);
Read_rs(sp,buf,10);

cout << "||Start Firing The Laser." << endl << endl;

//Check Laser fault.
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sleep(1);

Write_rs(sp,";LAON",5);

Read_rs(sp,buf,10);

sleep(1);

Write_rs(sp,";LASS",5);

sleep(1);

Read_rs(sp,buf,10);

if (buf [0]=="8"){
cout << "Laser Returned = "<< buf << endl;
cout << "Laser fault happen!!" << endl;
Write_rs(sp,";LARS",5); //hard power reset.
Read_rs(sp,buf,10); //segment error happen?
Close_rs(sp);

cout << "||Laser Power Reset. Now Restart." << endl;
cout << "||Please Wait 20 Second." << endl;
sleep(20);

serial_setting();
//Read_rs(sp,buf,10); //'check

cout << endl << "||Laser setting restart." << endl;

Write_rs(sp,";LASM1",6);
cout << "||Set Serial Mode. (retry)" << endl;
Read_rs(sp,buf,10);

sleep(2);

Write_rs(sp, laat, 8);

cout << "||Set attenetor value (retry) = " << flush;
sleep(1);

Read_rs(sp,buf,10);

cout << buf << endl;

//High energy
Write_rs(sp,";LAENH",6);
cout << "|[Set The Laser Energy High Mode (retry) =" << flush;

//Low energy

//Write_rs(sp,";LAENL",6);
//cout << "||Set The Laser Energy Low Mode (retry) =" << flush;
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sleep(1);
Read_rs(sp,buf,10);
cout << buf << endl;

//continuous

Write_rs(sp,";LAM0O0O",6) ;

Read_rs(sp,buf,10);

cout << "||Set Firing Mode [continuous] (retry)" << endl;

//single shot

//Write_rs(sp,";LAMO1",6);

//Read_rs(sp,buf,10);

//cout << "||Set Firing Mode [Single shot] (retry)" << endl;

sleep(1);
flag = false;

Yelsed{
sleep(7);
Write_rs(sp,";LAGO0",5);
Read_rs(sp,buf,10);

}

}while(flag == false);

for(int i=1; i <= shot_count; i++){
sleep(1);
Write_rs(sp,";LAON",5);
Read_rs(sp,buf,10);
sleep(5);
Write_rs(sp,";LASS",5);
sleep(1);
Read_rs(sp,buf,10);
cout << "\n" <<i*10 <<
" Shot Finished. Return = " << buf << flush;
sleep(7);
if (i == shot_count){
Write_rs(sp,";LAST",5);
cout << endl <<"All Shot Finish."<<endl;
cout << "Stops The Laser = " << flush;
sleep(1);
Read_rs(sp,buf,10);
cout << buf << endl;
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Yelseq{
Write_rs(sp,";LAGO0",5);
Read_rs(sp,buf,10);

¥

return O;

int Laser::off()
{

Write_rs(sp,";LAOF",5);

cout << "||Shutdown The Laser = " << flush;
sleep(1);

Read_rs(sp,buf,10);

cout << buf << endl;

Write_rs(sp,";LASMO",6);

cout << "||Laser Serial Mode Off = " << flush;

sleep(1);

Read_rs(sp,buf,10);

cout << buf << endl;

Close_rs(sp); /* close the serial device */

return O;

int Laser::kill()
{

serial_setting();

Write_rs(sp,";LASM1",6);
Read_rs(sp,buf,10);

Write_rs(sp,";LAOF",5);
Read_rs(sp,buf,10);

Write_rs(sp,";LASMO",6);
Read_rs(sp,buf,10);

Close_rs(sp); /* close the serial device */

cout << "||Killed Laser Process...." << endl;
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return O;

int Laser::burst(int mshot_count)
{
int shot_count;
bool flag;
shot_count = mshot_count / 50;

Write_rs(sp,";LAM02",6);
Read_rs(sp,buf,10);

cout << "||Set Firing Mode -> !!! Burst Mode !!!" << endl;
sleep(1);
do{

flag=true;

Write_rs(sp,";LAON",5);

Read_rs(sp,buf,10);

cout << "||Start Laser Warming up.Please Wait 10 Second." << endl;
sleep(10);

Write_rs(sp,";LAGO",5);
Read_rs(sp,buf,10);

cout << "||Start Firing The Laser." << endl << endl;

//Check Laser fault.

sleep(2);
Write_rs(sp,";LASS",5);
sleep(1);
Read_rs(sp,buf,10);
sleep(2);

if (buf [0]=="8"){
cout << "Laser Returned = "<< buf << endl;
cout << "Laser fault happen!!" << endl;
Write_rs(sp,";LARS",5); //hard power reset.
Read_rs(sp,buf,10);
Close_rs(sp);
cout << "||Laser Power Reset. Now Restart." << endl;
cout << "||Please Wait 20 Second." << endl;
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sleep(20);

serial_setting();
//Read_rs(sp,buf,10); //!check

cout << endl << "||Laser setting restart." << endl;

Write_rs(sp,";LASM1",6);
cout << "||Set Serial Mode.(retry)" << endl;
Read_rs(sp,buf,10);

sleep(2);

Write_rs(sp, laat, 8);

cout << "||Set attenetor value (retry) -> " << flush;
sleep(1);

Read_rs(sp,buf,10);

cout << buf << endl;

Write_rs(sp,";LAENH",6);

cout << "||Set The Laser Energy High Mode (retry) -> " << flush;
sleep(1);

Read_rs(sp,buf,10);

cout << buf << endl;

Write_rs(sp,";LAM02",6);

Read_rs(sp,buf,10);

cout << "||Set Firing Mode (retry) -> Burst Mode" << endl;
sleep(1);

flag = false;

}elsed{
cout << 50 <<
" Shot Finished. Return = " << buf << flush;
sleep(10);
Write_rs(sp,";LAON",5);
sleep(1);
Read_rs(sp,buf,10);
sleep(8);

Write_rs(sp,";LAGO0",5);
Read_rs(sp,buf,10);
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}
}while(flag == false);

if (2 < shot_count){

for(int i=3; i <= shot_count; i++){

sleep(2);

Write_rs(sp,";LASS",5);

sleep(1);

Read_rs(sp,buf,10);

sleep(2);

cout << "\r" <<i*50 <<

" Shot Finished. Return = " << buf << flush;

sleep(9);

Write_rs(sp,";LAON",5);

Read_rs(sp,buf,10);

if (i == shot_count){
Write_rs(sp,";LAST",5);
cout << endl <<"All Shot Finish.'"<<endl;
cout << "||Stops The Laser = " << flush;
sleep(1);
Read_rs(sp,buf,10);
cout << buf << endl;

}elsed{
sleep(10);
Write_rs(sp,";LAGO0",5);
Read_rs(sp,buf,10);

Yelsed{
sleep(9);
Write_rs(sp,";LAST",5);
cout << endl <<"All Shot Finish."<<endl;
cout << "||Stops The Laser = " << flush;
sleep(1);
Read_rs(sp,buf,10);
cout << buf << endl;

return O;
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int main(int argc , char *argv[])

{

int att,shot_count;

Laser laser_s;

if (arge<3d){
cout << "usage: ./laser_only_fs [attenuator] [shot count] ([b]=burst mode)
<< endl;
exit (0);
}

att=atoi(argv[1]);

if (att>100){
cout << "attenuator value [1-100]" << endl;
exit (0);

}

shot_count=atoi(argv[2]);

if(att == 0 && shot_count == 0)
{

laser_s.kill();

exit (0);

cout << "Laser session start" << endl;

if (arge==4){
if (!stremp(argv[3],"b")){
laser_s.setting(att);
laser_s.trigger_shot();

laser_s.burst(shot_count);

Yelse{
cout << "usage: ./laser_only_fs [attenuator(0-100)]1"
<< " [shot count]"
<< " [burst mode(b) or test mode(test)]"
<< endl;
exit (0);
}

Yelsed{

82



laser_s.setting(att);
laser_s.trigger_shot();
laser_s.fire(shot_count);

}

laser_s.off();

A3 0O0O0OODDDOODAQULDOOO

#include "oscilloscope.h"
#define LENGTH 10000

int main(int argc, char *argv[])
{
Oscilloscope *o0;
FILE *fp;
char *response;
size_t i, j;
int temp, times;
char bufl[LENGTH] = {0}, filename[100], times_in[10];
char file[50];

printf("filename?, what times?:");
scanf ("%s %s", file, times_in);
times = atoi(times_in);

response = (char *)malloc(20000) ;

// set parameter
o = oscilloscope_alloc("Hoge", "192.168.73.137");

send_command (o, "HORIZONTAL:RECORDL 10000"); // 10000 points
send_command (o, "HORIZONTAL:SCALE 100e-6"); // Horizon scale [s]
send_command (o, "TRIGGER:A:EDGE:SLOPE RISE"); // Trigger: rising edge
send_command (o, "TRIGGER:A:LEVEL 40.0e-3"); // Trigger level [V]
send_command (o, "CH1:IMP MEG"); // Input Impedance(MEG or FIF)
send_command (o, "CH1:SCALE 20.0e-3"); // Vertical scale [V]

send_command (o, "HEADER OFF");
send_command (o, "ACQUIRE:STATE RUN");
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sleep(10);

for(j = 0; j < times; j++){
sprintf( filename, "%s_%03d.dat", file, j);
if ((fp = fopen( filename, "w")) == NULL){
printf( "can not open the file\n" );
exit(1);

response = send_command(o, "CURV?"); // Get data

memcpy (bufl, response+7 , LENGTH);

response = send_command(o, "WFMPRE?");
fprintf (fp, "#/s\n", response);
for (i = 0; i < LENGTH; i++) {
if (buf1[i] < 0){
temp = (int) bufil[i] + 256;
fprintf (fp, "%d %d\n", (int)i, temp);
Yelsed{
fprintf (fp, "%d %d\n", (int)i, bufi[i]);
}
fclose(fp);

}

oscilloscope_free(o);

return O;
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