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Introduction
• Most things we want to know concerning the PDS flow 

outward from calibration 

• PDS performance for t0 (ie flash matching to TPC) 

• Technology comparisons 

• Evaluation of anomalous (MicroBooNe-like) 
background



Strategy
• Attempted to split task into 3 distinct groups based on photon sensor type 

and collector technology 

• All SensLs (A and C type) regardless of collector technology 

• MPPCs + Dip-Coated and MPPCs + Double Shift 

• MPPCs + ARAPUCA

• Used PeakFinder on DCM Runs 5927 (DaS) and 5912 (RaS) 

• Find peaks based on 5 standard deviation difference from baseline 

• 40 Sample (.266 mus) baseline calculation 

•  20 Sample (.133 mus) “D-Window” baseline and peak separation 

•  250 Sample (1.6 mus) charge integration (baseline subtracted) 

• Multi-peak situations are superseded by higher peaks 
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Strategy (Cont.)
For actual calibration procedure, integer photon peaks from 
charge calculation were fit by gaussian and the means were fit 
linearly 

• All accepted fits have a Chi^2/N.D.F. < 2 

• Slope of the line should be within ballpark of the first PE 
peak 

• The intercept is divided by the slope giving a fraction of 
PE 

• ARAPUCA fits skip the first PE peak



SensL + Dip-Coated

Run 5927 (DaS)



SensL + Double-Shift

Run 5912 (RaS)



SensL + Double-Shift

Run 5912 (RaS)

Run 5927 (DaS)



MPPC + Dip-Coated

Run 5927 (DaS)



MPPC + Double-Shift

Run 5927 (DaS)



MPPC + Bars
Some MPPC bar fits barely make quality cuts…

Run 5927 (DaS)



MPPC + Bars

Run 5927 (DaS)

…and some fail completely…

Run 5927 (DaS)



MPPC + Bars

Run 5927 (DaS)Run 5927 (DaS)

…in those cases I use the first peak if available.

Run 5912 (RaS)



MPPC + ARAPUCA

Characteristic ARAPUCA fit

Run 5927 (DaS)



MPPC + ARAPUCA

Characteristic ARAPUCA fit

…but I skip the first peak for QC reasons.  
Dante’s values are standard.



All Calibrations (APA 1)



All Calibrations (APA 2)



All Calibrations (APA 3)



All Calibrations (APA 4)



All Calibrations (APA 5)



All Calibrations (APA 6)



Conclusions
• Calibrations are at a good stopping point however 

additional DCM runs might be useful for Poissonian 
distribution calibration method 

• Improvements can be made for Hamamatsu Bars 
(please someone do it better) 

• A version of these calibrations are in the Reco code 
already however another update is coming (with 
documentation of where and how to change things) 

• Onto timing and CRT/CTB flash matching!


