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Agenda
• Hit map 

• Multiple hit 

• Check pedestal 

• MPV 

• SN ratio 

• Inactive thickness of silicon sensor
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Data

• Muon 

• 20180928_003723 

• 20180928_200826 

• 20180928_233202
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• 20180929_153331 

• 20180929_165712 

• 20180929_223622



Hit map
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Fit with LanGaus
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GSigma    1.485e+00±05 − 2.456e
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Did any showers happen ? 
→ We have to remove 

multiple hit



Multiple hit
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multi_hist_sum

• Approximately, multiple hit were occurred at 10 %
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Sigma of pedestal
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gain_hit_high[][][] ==0 && badbcid[][]==0



MPV of lan-gaus
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Event number per chip-channel is higher than 500  
Chi/NDF is less than 3
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SN ratio
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Calculate inactive 
thickness

• Hamamatsu say that the 
sensors don’t have inactive 
thickness, but we think the 
sensors have the thickness. 

• Active thickness of the 
sensors is proportional to 
MPV 

• In this analysis, I assumed 
the inactive thickness is 
constant. 
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Active 
thickness

Active 
thickness

650 um 320 um

Inactive 
thickness

How thin ??

Inactive 
thickness



Silicon thickness vs MPV
• Errors of the point is 
error MPV which I 
fitted histogram of 
MPV with Gaus. 

• When y is 0, the x is 
inactive thickness. 

• As a result,  
inactive thickness is 
97.2678 +- 0.881887
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Silicon thickness vs MPV

• “y=(x-[0])/[1]” = (“x=[1]y+[0]”).



–Johnny Appleseed

Back up slides



Fit with Landaus

• Some DIFs (111,113,114,125) are good. 

• On the other hand, other DIF is not good.
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Dif_111
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Bad distribution



Dif_112
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Bad distribution
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GSigma   03− 5.224e±07 − 4.996e
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Width     0.161± 3.375 

MPV       0.208± 8.589 

Area      266.4±  7787 
GSigma    710.5303345± 0.0009686 

200− 100− 0 100 200 300 400 500 600 700 800
ADC

0

50

100

150

200

250

300

350co
un

t nhits1_hit_chip_channel_hist_hi_1_6

Entries  1173

Mean    14.24

Std Dev     12.36

 / ndf 2χ  267.1 / 3

Width     0.161± 3.375 

MPV       0.208± 8.589 

Area      266.4±  7787 
GSigma    710.5303345± 0.0009686 

nhits1_hit_chip_channel_hist_hi_1_6

nhits1_hit_chip_channel_hist_hi_2_31

Entries  1479
Mean  33.72− 
Std Dev     46.76

 / ndf 2χ  479.1 / 25
Width     0.303± 2.004 
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Area      257.8±  8128 
GSigma    0.54±  9.85 
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Width     0.0354± 0.4818 

MPV       0.105± 8.933 
Area      5.852e+02± 3.629e+04 
GSigma    0.08± 12.36 
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Width     0.075± 2.042 

MPV       0.094±8.642 − 
Area      8.466e+01± 2.079e+04 
GSigma    7.265e+02±05 − 6.455e
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Area      4.880e+00± 2.173e+04 
GSigma    998.43±  3.06 
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Area      5.906e+02± 4.258e+04 
GSigma    0.25± 13.33 
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Bad distribution
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