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Summary. 

Objective: Analysis of the NP04 runs performed with only PDS data.

- Cosmic Ray Analyses:

- Stopping Muons

- Light Analyses:

- Pulse Shape Discrimination
- Light Rate - PDS stability
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Cosmic Ray: Stopping muons

Cosmic muons with energy lower than 
~1.2 GeV should decay inside NP04*.

 

* Considering a vertical muon with stopping power about 2 MeV/cm in liquid argon . 

Candidates selection:

- Coincident events in different channels (same 
timestamp);

- The event in each channel should have, at 
least two peaks in 1024 ticks;

- Different conditions were applied to select the 
events according with the prominence of the 
peaks, but the amplitude of the main peak 
should be always greater than 50 ADCs;

- Prominence conditions: 50 ADCs and 
half of the amplitude of the main peak.
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Cosmic Ray: Stopping muons

Example of a candidates - run 28586: 
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Cosmic Ray: Stopping muons

Preliminary Results:

Prominence: 50 Prominence: Half of the main peak
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Light Analyses 

The scintillation light information is being 
calculated by convolving the SPE template and 
the scintillation profile:

However some unknown light source with just the 
fast component was observed in many runs:

Apparently, there is a correlation between the rate 
of those signals and the SiPM type.
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Light Analyses: Unknown Signals 

7



Light Analyses: Pulse Shape Discrimination

Method:

- Apply the convolution;
- Remove the unknown 

signals;
- Compute the ratio between 

the number from photons 
the fast and the slow 
components    (If / Is). 

MIP

ALPHA (?)
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Signals on run 28094:

SEGRETO, E. . Analysis and Simulation of events with scintillation light emission 
from the ICARUS T600 LAr detector., 2006



Light Analyses: PDS Stability

- Objective: verify the effects of time on the PSD output based on the photon rate of 
different 1 GeV beam events.

- Methods:
- Select the fragments of the HDF5 files that have just beam events by looking the TC (trigger 

candidates);
- Apply the convolution and remove the unknown signal;
- Integrate the scintillation profile to estimate the number of photons;
- Compute the mean photon rate detection.

- For each run, only the 18 initial hdf5 files were selected.
- Challenges:

- Many changes have been made to the PDS setup: BIAs, firmware modification, trigger…
- Modifications on the DAQ triggering system: At the end of August, only pions triggered the 

DAQ system in 1 GeV events, unlike what happened before.
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Light Analyses: PDS Stability

- Preliminary results with overestimated errors.
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Light Analyses: PDS Stability

- Influence of the beam trigger rate (?): - Normalizing for 1Hz beam rate:
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Next Steps

- The TPC data must now be checked to validate the stopping muon results 
and make particle selection for the stability analysis.

- The script for the PSD has being upgraded and now runs with different 
energies will be analysed. 
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