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THINGS DONE

Study

Data analysis
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STUDY

 Scintillation detector

* Read leo & Data analysis

 Photomultiplier tube

« Read(ing) leo

« Cosmic ray height distribution

« Read PDG, but | couldn’t figure out why height
distributions show like that
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DATA ANALYSIS

« Copy what JJ & KH did

» Height distribution of cosmic ray & lamdau fitting

height distribution of 15 left height distribution of 15 right
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DATA ANALYSIS

« Scintillation detector analysis

* EJ-200 spec.

Light Output (% Anthracene)

Scintillation Efficiency (photons/1 MeV e’) 10,000 10,400 9,200 10,000
Wavelength of Maximum Emission (nm) 42 408 435 423
Light Attenuation Length (cm) 380 160 400 250
Rise Time (ns) 0.9 0.7 1.0 0.9
Decay Time (ns) 2.1 1.8 3.3 2.4
Pulse Width, FWHM (ns) 2.5 2.2 4.2 2.7
No. of H Atoms per cm? (x1022) 5.17 5.15 5.17 5.17
No. of C Atoms per cm? (x1022) 4,69 4.68 4,69 4,69
No. of Electrons per cm? (x1023) 3.33 3.33 3.33 3.33
Density (g/cm?) 1.023 1.023 1.023 1.02
Polymer Base Polywinyltoluene

Refractive Index 1.58

Softening Point 75°C

Vapor Pressure Vacuum-cornpatible
Coefficient of Linear Expansion 7.8 x 107 below 67°C

At 60°C, L.O. = 95% of that at 20°C

Light Output vs, Temperature No change from 20°C to -50°

Temperature Range -20°Cto 60°C
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DATA ANALYSIS

« Scintillation detector analysis
« Time difference btn left and right PMT

time difference btn 15 left/right time difference btn 16 left/right
result result
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DATA ANALYSIS

« Scintillation detector analysis

- Time difference btn left and right PMT ~ about 20ns

« Length of scintillation detector ~ 1.7m

« Refraction factor = ¢ * (time difference/2) / length ~ 1.76
with 11.3% error wrt 1.58 in spec

2017-08-10




DATA ANALYSIS

« Scintillation detector analysis

« But there are some errors
- Comparing each time signal was detected at PMT

waveform_tr of 1516 (0807) waveform_tr of 1718 (0807)
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DATA ANALYSIS

« Scintillation detector analysis

« They are different with depending on channel
* Not related with scintillator or PMT

waveform_tr of 1516 (0807) waveform_tr of 1718 (0807)
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DATA ANALYSIS

« Scintillation detector analysis
« Calculating decay const
« 1stapprox. expression N(t) = %exp(— %)
« 2" approx. expression
* N(t) = Aexp (— T_tf) + Bexp(— Tis)

* N(t) = Nyf(o)exp(— %) where f is Gaussian dist.
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DATA ANALYSIS

« Scintillation detector analysis

- Parameters depend on Range

Invalid FitResult (status =4 )
+

EE EE
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DATA ANALYSIS

« Scintillation detector analysis

* Rise time = max time — waveform_tr
- Decay time calculated from
(waveform-waveform_ped) to waveformtime graph

for(int 1=0; il=entries; i++) {
chain->GetEntry(i);
for(int j=0; j<496; j++){
¥[J]=waveformtime[n][j];
y[il=(waveform[n][j]-waveform ped[n])/2.0;
}
max=max_t=0;
for(int j=0; j<496; j++){
it (waveform[n] [j]=max){
max=wavetorm[n][j];
max_t=waveformtime[n][j]1;

}

TGraph* gr=new TGraph(496, x, y);

TF1* f1 = new TF1("f1", "expo", max_t, max_ t+200);
gr-=Fit("f1","RQ");

double rise const=max_t-waveform_tr[n];

double decay const=(-1.0/(fl->GetParameter(l)));
result2->Fill{rise const);

resultl-=Fill(decay const};

2017-08-10




DATA ANALYSIS

« Scintillation detector analysis

* results

decay const of 15 left (0807) rise const of 15 left (0807)
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DATA ANALYSIS

« Scintillation detector analysis

* results

decay const of 16 right (0807) rise const of 16 right (0807)
result1 result2
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DATA ANALYSIS

« Scintillation detector analysis

* results

decay const of 17 left (0807) rise const of 17 left (0807)
result1 result2
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DATA ANALYSIS

« Scintillation detector analysis

* results

decay const of 18 left (0807) rise const of 18 left (0807)
result1 result2
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DATA ANALYSIS

* Improve height distribution

 If cosmic ray incident close to horizontal direction, signals
are exaggerated.

height distribution of 15 left
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DATA ANALYSIS

* Improve height distribution

2017-08-10

Cut if 2 bars’ time difference are different so much.
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DATA ANALYSIS

* Improve height distribution

 Cutif 2 bars’ time difference are different so much.

height distribution of 15 left height distribution of 15 left (cut 8)
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DATA ANALYSIS

* Improve height distribution

 Cutif 2 bars’ time difference are different so much.

height distribution of 15 right height distribution of 15 right (cut 3)
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DATA ANALYSIS

* Improve height distribution
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