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Introduction

The purpose of the calibration is to generate a reliable translation from the raw
FADC channel to the physical meaningful number of photoelectrons (NPE)

| did calibrate of all carbon data of Kaon L-T experiment

Single run from carbon data does not have the sufficient statistics, so | made
some set of run numbers and added to get sufficient statistics

The secondary check, fit of Poisson distribution to separate out the single,
double and third photo-electrons still not good but | am working on to make it
more suitable



Introduction

The calibration code, sought the single & double photo-electron peaks and fit
these peaks with Gaussian distribution function to get the mean of single photo-
electrons peak

After getting the mean of single photoelectrons peak, then calibration code did
the conversion of charge of ADC channel (pC) into number of photoelectrons

Now, new histogram is filled bin-by-bin with the previous histogram data scaled
by the obtained calibration value



First set of run numbers, 4780, 4781, 4782, 4783, & 4787

Beam energy = 10.6 GeV

Momentum of SHMS = -6.30 (Negative polarity)
Timing information in each PMTS
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4780, 4781, 7482, 4783, & 4787

Pulse Integral PMT1 quad2
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¥2/ ndf 489.3/35
Amplitude 1 240 +17.7
[ Mean 1 12.75+ 0.03
Std. Dev.1  4.71110.200
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Pulse Integral for PMT1

1000

800

600

400

200

Pulse Integral PMT1 quad3
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%2/ ndf 93.06/ 27
Amplitude 1 908.2+15.5
Mean 1 6.417 + 0.031
Std. Dev.1 1.67510.022
Amplitude 2 4134 7.0
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Std. Dev. 2 3.608 £0.146
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Pulse Integral PMT1 quad4
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%2/ ndf 65.82/27
Amplitude 1 1405+ 21.3
Mean 1 6.482 + 0.028
Std. Dev.1 1.652+0.019
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Pulse Integral for PMT2

4780, 4781, 7482, 4783, & 4787

Pulse Integral PMT2 quad1 Pulse Integral PMT2 quad3 Pulse Integral PMT2 quad4
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Pulse Integral for PMT3

4780, 4781, 7482, 4783, & 4787

Pulse Integral PMT3 quad1

Pulselnt_quadi_PMT3

¥2/ ndf 40.44/ 26
Amplitude 1 37.59+2.78
Mean 1 5.872£0.121
Sid. Dev.1 1.862+0.119

Amplitude 2 7.567 + 1.363
Mean 2 13.54 £ 0.41

Std. Dev.2 2.221+0.728
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Pulse Integral PMT3 quad2
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%2/ ndf 225.9/20
Amplitude 1 157.8+ 9.5
Mean 1 2.892 £ 0.045

Std. Dev. 1 0.6609 + 0.0280

Amplitude 2 19.75 + 1.54
Mean 2 20.75 £ 0.24
Std. Dev. 2 10+ 0.1
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¥2 / ndf 396.7 /27
Amplitude 1 2000+ 0.9
Mean 1 5.965 + 0.020
Std. Dev.1 1.569+0.018
Amplitude 2 1936+ 13.3
Mean 2 12.39 £ 0.06

Std. Dev. 2 4.504 £ 0.039
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Counts

Pulse Integral for PMT4

4780, 4781, 7482, 4783, & 4787
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Pre-Shower Energy (GeV)

Electrons Selection

4780, 4781, 7482, 4783, & 4787

Visualization of no cuts
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Calibration parameters for this set of runs

PMT1: 8.55
PMT2: 5.52

Visualization of electron cut
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Some few sets of run numbers

Beam energy = 10.602 GeV

Momentum of SHMS = 6.842 (Positive polarity)

5154, 5155 & 5156 5175, 5176 & 5178

5157, 5158 & 5174 5179, 5180 & 5181

5298 & 5299
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5154, 5155 & 5156

Pulse Integral PMT1 quad2

Pulselnt_quad2 PMT1

%2/ ndf 83.81/28
Amplitude 1 61.98 + 3.35
Mean 1 7.7511.70
Std. Dev.1 3.769 +0.235

Amplitude 2 84.19+5.13
Mean 2 14.25 £ 0.04

Sid. Dev.2 2.234 +0.171
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Counts

140

120

100

80

60

40

20

Pulse Integral PMT1 quad3
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%2/ ndf 23.88/27
Amplitude 1 133.2+£6.1
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Std. Dev. 1 1.847 + 0.067
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Amplitude 1 2184 +7.9
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Std. Dev.1 1.606 +0.060

Amplitude 2 84.64 +3.24
Mean 2 1247 £ 0.32

Std. Dev. 2 4.191+0.247

2

4

6

8

10

12

14 16 18 20
ADC Channel (pC)




Counts

20

15

10

5154, 5155 & 5156

Pulse Integral PMT2 quadi

Pulselnt_quadi_PMT2

¥ [ ndf 25.85/19
Amplitude 1 18.81+ 2.93
Mean 1 2,708 £ 0.100
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Mean 2 7.945 £ 0.222
Std. Dev. 2 1.751£ 0.216
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Pulse Integral for PMT2

Pulse Integral PMT2 quad3

Pulse Integral PMT2 quad4
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¥2 / ndf 34.7/29
Amplitude 1 226.2+ 6.6
Mean 1 7.111£0.099
Std. Dev. 1 2.197 +0.058
Amplitude 2 1209+ 4.7
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Std. Dev. 2 3.188+ 0.443
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Counts

5154, 5155 & 5156

Pulse Integral PMT3 quad1

]

Pulselnt_quadi_PMT3

¥2/ ndf 11.35/15
Amplitude 1 3.114 + 1.022
Mean 1 5.017 £ 0.503
Std. Dev. 1 1.846 £ 0.657
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Mean 2 11.75+1.01

Std. Dev. 2 10+ 9.0
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Pulse Integral for PMT3
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*2/ ndi 26.5/18
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Counts

Pulse Integral for PMT4

5154, 5155 & 5156

Pulse Integral PMT4 quad1 Pulse Integral PMT4 quad2

Pulse Integral PMT4 quad3

Pulselnt_guad3_PMT4

%2/ ndf 92.02/28
Amplitude 1 10.65+1.76
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Std. Dev. 1 6.006 + 1.025
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Std. Dev.2 1.167 £0.186
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Pions Selection

5154, 5155 & 5156

Visualization of no cuts Visualization of pion cut
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5154, 5155 & 5156

5157, 5158 & 5174

5175, 5176 & 5178

5179, 5180 & 5181
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PMT1: 6.436

0298 & 5299 PMT2: 4.714

Beam energy = 10.599 GeV

Momentum of SHMS = 6.053 (Positive polarity)

5300 & 5301 PMT1: 8.990
PMT2: 4.688

PMT3: 5.475
PMT4: low statistics

PMT3: 4.219
PMT4: low statistics



Lower momentum carbon run

Timing plot of 6731 Beam energy = 3.82 GeV

Momentum of SHMS = 2.5830

ADC TDC Diff PMTA ADC TDC Diff PMT2
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Pre-Shower Energy (GeV)

6618 & 6620

Visualization of no cuts
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Beam energy = 3.835 GeV

Momentum of SHMS = -2.478

Visualization of electron cut
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6618 & 6620 PMT1: 6.364

PMT2: 7.134
Beam energy = 6.18 GeV
Momentum of SHMS = -3.939
PMT1: 6129
7841 & 7846 PMT2: 6.808
PMT1: 6.096

/847, 7864 & 7865 PMT2: 7.035

PMT3: 5.529
PMT4: low statistics

PMT3: 5.411
PMT4: 7.245

PMT3: 5.452
PMT4: 7.404



Pre-Shower Energy (GeV)

7947 & 7948

Visualization of no cuts

|Cut_everything |
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Visualization of electron cut
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7947 & 7948

7949 & 7950

7951 & 7952

PMT1: 6.141
PMT2: 6.668

PMT1: 6.363
PMT2: 7.00

PMT1: 6.135
PMT2:6.770

PMT3: 5.293
PMT4: 7.181

PMT3: 5.446
PMT4: 7.265

PMT3: 5.368
PMT4: 7.218



PID through efficiency code of 8977 run

Pre-Shower (GeV)

Particle ID from calorimeter & preshower calorimeter & preshower electrons calorimeter & preshower pions
Fly_Pr_Full Fly_Pr_eCut Fly_Pr_piCut
0.8 - - 508 el 508 P

"+ Entries 1338677 T Entries 933535 o T Entries 171
| g L g L
g 700 2 [

207 207 —35

w - o L
o | o |
a L o -
- —60! -

0.6 0.6 —3
- —(50( -

0.5~ 0.5 —25
i 4 i
0.4 o 0.4
03— 30¢ 0.3/
0.2 200 0.2
01— 10( 0.1
07III|\II|I\I|\I\|I\I|II\|III‘III|\II‘I\I 0 Oi\II|I\I|\I\|I\I‘II\|III‘III|\II‘I\I|\I\
0 02 04 06 08 1 12 14 16 18 2 0 02 04 06 08 1 12 14 16 18 2 0 02 04 06 08 1 12 14 16 18 2

Calorimeter (GeV) Calorimeter (GeV) Calorimeter (GeV)



NPE of 8977 run

NPE in All PMTs with no Detector Cut NPE in All PMTs with Detector Cut
NPE_Full_eNoDet _ NPE_Full_eDet
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Plan for next work

Still more work is needed for Kaon LT experiment. | have not checked the Pion data
yet.

Then I'll move to efficiency, Delta & Position Scanning.
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