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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 I 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
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DATA ANALYSIS

• Scintillation detector analysis

• EJ-200 spec.
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DATA ANALYSIS

• Scintillation detector analysis

• Time difference btn left and right PMT
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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 = c * (time difference/2) / length ~ 1.76

with 11.3% error wrt 1.58 in spec
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DATA ANALYSIS

• Scintillation detector analysis

• But there are some errors

• Comparing each time signal was detected at PMT
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DATA ANALYSIS

• Scintillation detector analysis

• They are different with depending on channel

• Not related with scintillator or PMT
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DATA ANALYSIS

• Scintillation detector analysis

• Calculating decay const

• 1st approx. expression 𝑁 𝑡 =
𝑁0

Ʈ
exp(−

t

Ʈ
)

• 2nd approx. expression 

• 𝑁 𝑡 = Aexp −
t

Ʈ𝑓
+ Bexp(−

t

Ʈ𝑠
)

• 𝑁 𝑡 = N0f(σ)exp(−
t

Ʈ
) where f is Gaussian dist.
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DATA ANALYSIS

• Scintillation detector analysis

• Parameters depend on Range
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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
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DATA ANALYSIS

• Scintillation detector analysis

• results
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DATA ANALYSIS

• Scintillation detector analysis

• results
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DATA ANALYSIS

• Scintillation detector analysis

• results
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DATA ANALYSIS

• Scintillation detector analysis

• results
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DATA ANALYSIS

• Improve height distribution

• If cosmic ray incident close to horizontal direction, signals 

are exaggerated.
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DATA ANALYSIS

• Improve height distribution

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

• Improve height distribution

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

• Improve height distribution

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

• Improve height distribution

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