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int vxill close_device(serverIP, clink);
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A F=2IRRTurT A

#include <unistd.h>

#include "vxill user.h"

int main(int argc, char *argv[]){
char* ofile = "wf.root";
int nevt = 20000;
CLINK *clink;
clink = new CLINK;

static char* serverIP = "10.0.1.103";

// Open the oscilloscope.
if (vxill open device(serverIP, clink) != 0){
printf ("Couldn't open the device.\n");

exit(1);

// Data will be saved in wf.

static char wf[1000];

int ret;

ret = vxill send(clink, "CHAN1:DISP 1");

ret = vxill send(clink, "TIM:SCAL 50ns"); // 50 ns/div
ret = vxill send(clink, "TIM:REF LEFT");

ret = vxill send(clink, "TIM:POS 0.");

ret = vxill send(clink, "CHAN1:SCAL 0.2"); // 200 mv/div
ret = vxill send(clink, "WAV:FORM BYTE");

ret = vxill send(clink, "ACQ:TYPE NORM");

ret = vxill send(clink, "ACQ:COUN 1");

double xinc = vxill obtain double value(clink, "WAV:XINC?");

double yinc vxill obtain double value(clink, "WAV:YINC?");
printf("%10.3e\n", xinc); // Time interval

printf("%10.3e\n", yinc); // Least significant bit
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double hint = vxill obtain double value(clink, "WAV:XINC?");

double range = vxill obtain double value(clink, "TIM:RANG?");

ret VXill_Send(Clink, "WAV:POIN:MODE RAW");

ret vxill send(clink, "WAV:POIN 1000");

for (int iev = 0 ; iev < nevt + 1; iev++){

ret vxill send(clink, "DIG CHAN1");

ret vxill send(clink, "WAV:SOUR CHANL");

ret = vxill send(clink, "WAV:DATA?");

long bytes returned = vxill receive_data block(clink, wf, 1000, 2000);

if (iev == 0) continue;
printf(" %5d %5d ", iev, bytes returned);
for (int i = 0 ; i < 1000; i++){
printf("%d ", (unsigned char)wf[i]);
}
printf("\n");
if (iev == 0) continue;
}

vxill close device(serverIP, clink); // Close the oscilloscope.
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B.1 Yuraer
#include <stdio.h>

#include <iostream>

#include <stdlib.h>

char headerl1[40], header2[40], buffer[10];
int i, iev, nbytes;

int wf[1000];

FILE* fp;
FILE* fpoutl;

FILE* fpout2;

int main(int argc, char *argv[])({
if(argec < 2 ){
std::cout << "./zero and r input file" << std

return 0;

// Open data file.
fp = fopen(argv[l], "r");

::endl;

// Open files to save computed zero point and r.

fpoutl = fopen("zero point.out", "w");

fpout2 = fopen("r.out", "w");

fscanf(fp, "%s", headerl);

fscanf(fp, "%s", header2);

while(fscanf(fp, "%s", buffer) != EOF){
iev = atoi(buffer); // Event number
fscanf(fp, "%s", buffer);
nbytes = atoi(buffer); // The number of bytes

for(i = 0; i < nbytes; i++){
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fscanf(fp, "%s", buffer);
wf[i] = atoi(buffer);

// Done reading one event of data.

// wf can now be analysed.

// Take the mean of the first 50 samples.
double sum = 0.0;

double zero point = 0.0;

const int nped = 50;

for(i = 0; i < nped; i++)/{

sum sum + (double)wf[i];

}
zero_point = sum / 50.0;

fprintf(fpoutl, "%f ", zero_point);

// Find peaks and then calculate the net peak pulse heights.
double min = 255.0;
for(i = 0; i < nbytes; i++){
if (min > (double)wf[i]){
min = wf[i];
}
}

double peak height = zero point - min;

/* As is shown in Fig. 4.1,
* Cerenkov radiation is no longer emitted at the 200th sample,
* whereas scintillation light is.
* Therefore, by computing r written below,
* Cerenkov radiation and scintillation light can be separated.
*/
double r = (zero _point - (double)wf[200]) / peak height;
fprintf(fpout2, "%f ", r);
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#include <stdio.h>

#include <iostream>

#include <stdlib.h>

char header1[40], header2[40], buffer[10];
int i, iev, nbytes;

float delta_t, lsb;

int wf[1000];

FILE* fp;

FILE* fpout;

int main(int argc, char *argv[])({
if(argc < 2 ){
std::cout << "./cerenkov_and scintillation input file" << std::endl;

return 0;
// Open the raw data file.
fp = fopen(argv[l], "r");

// Open a file to save data later.

fpout = fopen("scintillation.out", "w");

// First two lines are headers. Contents are as below.

fscanf (fp, "%s", headerl); delta t = atof(headerl); // Time interrval

fscanf(fp, "%s", header2); lsb = atof(header2); // Least significant bit

while(fscanf (fp, "%s", buffer) != EOF){
iev = atoi(buffer); // Event number
fscanf (fp, "%s", buffer);

nbytes = atoi(buffer); // The number of bytes in the event

// Read one event of data and store in wf.
for(i = 0; i < nbytes; i++){

fscanf(fp, "%s", buffer);
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wf[i] = atoi(buffer);

// Done reading one event of data.

// wf can now be analysed.

// Take the mean of the first 50 samples.
double sum = 0.0;

double zero point = 0.0;

const int nped = 50;

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

sum sum + (double)wf[i];

}

zero_point = sum / 50.0;

// Find peaks and then calculate the net peak heights.
double min = 255.0;
for(i = 0; i < nbytes; i++){
if (min > (double)wf[i]){
min = wf[i];
}
}

double peak height = zero point - min;
double r = (zero_point - (double)wf[200]) / peak height;
/* The following 7 lines were used to figure out

* why some r's were calculated to be below zero.

* if(r < 0){

* printf("%f\n ", r);

* for(int i = 0; i < 1000; i++){

* printf("%d ", (unsigned char)wf[i]);
* }

* printf("\n");

* )}

*/

/* By plotting events with r smaller than zero,
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* we found two causes:

* - Triggers were pulled before the trigger position.

* — Normal Cerenkov radiation,

* yet the numerator of r was calculated to be below zero
* due to the fluctuation in the zero point.

*/

/* The following if statements are to exclude such events,
* and to select events presumably caused by scintillation light.

*/

// Take the sum of output voltage amplitudes and convert to volts.
// The conversion factor is 1lsb V/LSB.

double sum_scintillation = 0.0;

if((zero_point > 224) && (r > 0.14)){

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

sum scintillation = sum scintillation + (zero point - (double)wf[i]) *
1sb;
}
fprintf (fpout, "%f\n", sum scintillation);
}
}
}

26



B.3 ¥¥j5—%
#include <stdio.h>

#include <iostream>

#include <stdlib.h>

char header1[40], header2[40], buffer[10];
int i, iev, nbytes, ntot;

float delta_t, lsb;

int wf[1000];

double wg[1000];

FILE* fp;
FILE* fpout;

int main(int argc, char *argv[])({
if(argec < 2 ){
std::cout << "./time const input file" << std::endl;

return 0;

// Open the data file.

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

// Open a file to save data later.

fpout = fopen("averaged data.out", "w");

// First two lines are headers. Contents are as below.
fscanf(fp, "%s", headerl); delta t = atof(headerl); // Time interval

fscanf(fp, "%$s", header2); 1lsb = atof(header2); // Least significant bit

// Initialise wg to 0.0.
for(i = 0; i < 1000; i++){

wg[i] = 0.0;

ntot = 0;

// Loop over the events
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while(fscanf(fp, "%s", buffer) != EOF){
iev = atoi(buffer); // Event number.
fscanf(fp, "%s", buffer); // The number of bytes of the event

nbytes = atoi(buffer);

// Read one event of data and store in wf.
for(i = 0; i < nbytes; i++){
fscanf(fp, "%s", buffer);

wf[i] = atoi(buffer);

// Done reading one event of data.

// wf can now be analysed.

// Take the mean of the first 50 samples.
double sum = 0.0;

double zero point = 0.0;

const int nped = 50;

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

sum sum + (double)wf[i];

}

zero_point = sum / 50.0;

// Find peaks and then calculate the net peak heights.
double min = 255.0;
for(i = 0; i < nbytes; i++){
if (min > (double)wf[i]){
min = (double)wf[i];
}
}

double peak height = zero point - min;

double r = (zero _point - (double)wf[200]) / peak height;

// r must be around zero in Cerenkov and greater in sctintillation.

// Take the sum of output voltage amplitudes and convert to V.

// The conversion factor is 1lsb V/LSB.
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if((zero_point > 223) && (r > 0.14)){
for (i = 0; i < nbytes; i++){
wg[i] = wg[i] + (zero_point - (double)wf[i]) * y;
}
ntot++;

}
for(i=0; i<nbytes; i++){
fprintf (fpout, "%f ", wg[i] / (double)ntot);
}
fprintf (fpout, "\n");
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#include <fstream.h>

using namespace std;
int analysis()y{
float x[1001],y[1001];

float xx, yy, ex, ey;

ifstream data;
data.open("convert.out");
int index=0;
while(!data.eof()){
data>>xx>>yy>>ex>>ey;

index++;

X[ index]=xx;

ylindex]=yy;

cout << "index = "<< index <<" x = "<< x[index] <<" y = " << y[index]

endl;
if(index >= 1000) {break;}
}

data.close();

TGraph *graph = new TGraph(index, X,V);

graph -> SetTitle("Averaged and Fitted Output Voltage");
graph -> SetMinimum(-0.01);

graph -> SetMaximum(0.25);

graph -> GetXaxis() -> SetTitle("Time (ns)");
graph -> GetYaxis() -> SetTitle("Voltage (V)");
graph -> GetXaxis() -> CenterTitle();

graph -> GetYaxis() -> CenterTitle();

graph -> Draw("AP");

TF1 f1("f1","[0]*exp(-x/[1])", O, 500);
fl.SetParameters (0.1, 100);

graph -> Fit("£1", "", "", 60, 500);

graph -> GetXaxis() -> SetRangeUser (0, 500);

}
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