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Introduction



Why Fitting of ADC distribution for MIP 
Analysis?  
• The goal is to improve the fitting accuracy so that we can 

accurately determine the ADC value of the MIP peak.

• The MIP peak value can be used to examine changes in the 
performance of the detector.

example of ADC distribution

MPV : Most Probable Value of MIP peak



What is ADC distribution?

• ADC is Analog Digital Converter

• When multiple hits are detected within a single 
event, we can get many ADC values.

•  These values are represented as a histogram, 
which is the ADC distribution.
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What is MIP ?

• MIP is Minimum Ionization Particle

• It refers to the energy loss of a particle that is minimized 
according to the Bethe-Bloch equation.

• The ADC distribution shows the energy loss, from which the 
MIP peak can be observed.

• The energy range typically studied in high-energy physics is 
between 1 and 10 GeV/c

• The range is  included energy of MIP 

quote from Mr. Nakagawa’s slide (2024/11/18) 



result



The initial histogram

• The initial histogram contained 
two additional peaks besides 
the MIP peak.

40 <θ<50events

adc

first peak
(MIP peak)

second peak

thread peak



Correction of Fitt

What we had already been doing:

• I had applied cuts based on the angle (theta) range."

What I did newly:

• I applied a correction to the bins with DAC values ranging from 
210 to 240 and from 420 to 450.



ADC distribution

theta 80 <θ＜ 90theta 40 <θ＜ 50



Summary

• What I Learned

• for me to study about ADC and MIP analysis 

• to reduce noise at DAC 210~240 and DAC 420~450

• improve the fitting to better match the histogram.

• Future Work

• considering to handle ADC 7 data 

• to improve the fitting accuracy



Back Up



used data (root file)
root tracking_run50889.root

example

clus_tree

x_in

adc_in

size_out

Root

Tree

Branch

Leave



Theta:0-10 10-20 20-30

30-40 40-50 50-60

60-70 70-80 80-90

macro_roofit2.cc
・histogram of adc_in+adc_out
・cut angle both adc_in and adc_out

Left side: number of adc_in+adc_out
right side: number of adc_in



Theta:0-10 10-20 20-30

30-40 40-50 50-60

60-70 70-80 80-90

macro_roofit5.cc

macro_roofit2.ccからの変更点

ana->Loop(theta_min ,  
theta_max);

// xframe->SetMaximum(13000); 
// 最大値を8000に設定
   // xframe->SetMinimum(1);     
// 最小値を1に設定

ana->hist_adc->Draw("same");

.h
virtual void     Loop(double 

theta_min, double theta_max); 

.C
void analyzer::Loop( double 
theta_min , double theta_max )

変更ポイント
thetaカットをソースファイルを超
えて連動させた
ヒストグラムを重ね書きするように
し、見やすくなった



after changing 
analyzer.C
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