
10/01/19 Edward Atkin

Current status of Charge 
Analysis in HPTPC

Edward Atkin

1



10/01/19 Edward Atkin

Introduction 

What’s in a raw tpc file?

 

●  Each channel is read by the digitiser
●  Channels consist of 3 anodes + beam trigger
●  When a channel goes triggers all channels 
saved

●  Written as a vector<Dmtpc::core::Waveform*> 
in the raw files

● i.e. get a vector of waveforms for each dmtpc 
event (exposure/bias in essence)

C
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The gist of it...
● The basics of what the charge analysis currently 
looks like is very simple
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The gist of it...
● Immediately can build on this with slightly more 
complexity

● Clean events + some noise cuts + <insert function>
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The Basic Function
● The actual basic  code is not much more 

complicated!
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The Basic Function
● There are three key parts: baseline calculation, 

CspWaveform object, CspWaveform analysis
 

6



10/01/19 Edward Atkin

Baseline Calculation
● Nice and simple!
● Loop through histogram
● Get values for each bin in range → calculate 

RMS
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AnalyseCSP function
● More complicated… (too long to put on slide!)
● The basic idea:

– Smooths waveform with a gaussian kernel
– Calculates baseline (see earlier)
– Sets various members of CspWaveform (baseline, rms, 

max time, min time)
– Finds bin with maximum value. Bin = peak time, value = 

peak voltage
– Finds voltages and times at {0%, 10%, 25%, 5%, 75% 

and 90%}*peak + baseline
– Calculate rise time and fall time
– Set various CspPulse members (peak voltage, peak 

time, start time, end time , integral and “fractional” 
voltages and times)
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Conclusion
● Analysis is pretty simple! (for now...)
● Key part of the analysis is contained in 

dmtpc::waveform::analysis::analyzeCSP
● Key parameters needed for gain calculation: 

peak value, peak time, baseline 
● Other useful parameters: rise time, fall time, 

integral
● The DMTPC objects most relevant to this are 

Waveform, CspWaveform, CspPulse (and Pulse)
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BACKUPS
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Dmtpc::core::waveform
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Waveform
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Waveform constructor
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CspWaveform 
● Private members
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CspPulse
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Pulse
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GetRise, getFall
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