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Bug fixes 
• Remove factor of 1.05 in anode signal calculation. 

fAnoTrue = (fAnoPeak - fAnoBase)*1.05*fAnoF; 
– Replaced by Emily’s fix (next slide). 

• Add factor of 1.028+/-0.007 to Qa/Qc plots for 
amplifier gain calibration  
– was in lifetime calculation but not in Qa/Qc plots 
– Measured by Ben Carls, uncertainty is my guess from the 

difference between versions 
• Runs 2311-2364 have unknown full scale range on the 

digitizer.  Guess +/-2V from nearby data  at +/-50 mV.   
– Affects only Qa and Qc separately, not the ratio Qa/Qc 

except its uncertainty 
– Investigating possible calibration measurement 
 



Reminder about Emily’s fix (from her LBNE presentation)  



Data Quality Cuts 

• Remove random measurements of Qa/Qc 
were the anode trace was flat: ta=Anodetime 
and tc=cathode time (**note that these cuts 
are specific to LAPD run2) 
– Vanode=2 kV: 0.36<ta<0.40 ms; 0.065<tc<0.08 ms 
– Vanode=3kV: 0.26<ta<0.30 ms; 0.05<tc<0.08 ms 
– Vanode=4kV: 0.23<ta<0.25 ms ; 0.05<tc<0.08 ms 
– Vanode=5kV: 0.21<ta<0.23 ms ; 0.05<tc<0.08 ms 

• Runs with bad traces were removed by hand  
 



One flat trace 
averaged 

with 9 good 
ones. 

Runs are 
discarded. 
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Anode time (ms) vs run 



Anode time (ms) vs lifetime 
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Cathode signal Before/After cuts 



Qa/Qc before/After cuts 

**No 1.028 correction on Qa/Qc by mistake 

Bad traces 

Flat anode/cathode traces 



Statistical Uncertaintities 

• Using Emily’s preliminary numbers for Qa and 
Qc extracted from the average of 10 traces not 
smoothed. She is re-calculating them (before 
Oct 15) 

• Uncertainty on Qa: 0.22325 mV 
• Uncertainty on Qc: 0.273771 mV 
• The fluctuations on Qa and Qc are (partially?) 

correlated by the fluctuating intensity of the 
flashlamp. 



1.028*Qa/Qc Coarse Bins with errors 

Va=3 kV Va=2 kV 



1.028*Qa/Qc Coarse Bins with errors 

This is an amplifier gain study 
that did not get flagged in my 
code.   Bump is artificial. 



Corrections to Qa/Qc 

Why does measured Qa/Qc plateau at a value different than 1?? 
• Amplifier gain calibration C=1.028+/-0.007 (included in Benton’s plots 

starting 10/23) 
• Anode ring acceptance –what fraction of electrons counted by the 

cathode are not seen at the anode because they drift too far from the PrM 
axis? 

• Cathode signal correction – what fraction of electrons counted by the 
cathode do not make it to the cathode grid? 

• Uncertainty on cathode signal RC correction – 2% uncertainty on Qc 
from RC uncertainty.  Current RC value looks 5-10% too small. 

Note that all these systematics reduce the measured Qa/Qc !    
One or some combination can explain the plateau lower than 1. 
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RC fits - Anode 
Fit to p3+p0*exp((t-p1)/p2) from peak time + 50 samples 

RC=119.2 +/-0.5 us 
Fix p3,p0 and p1 to values from code for baseline, peak height and peak time 



RC fits - Anode 
Fit to p3+p0*exp((t-p1)/p2) from peak time + 50 samples 

RC=126.0 +/-1.3 us 
All 4 parameter free in the fit 



RC fits - Cathode  
Fit to p3+p0*exp((t-p1)/p2) from peak time + 50 samples 

RC=130 +/-0.5 us 
Fix p3,p0 and p1 to values from code for baseline, peak height and peak time 



RC fits - Cathode  
Fit to p3+p0*exp((t-p1)/p2) from peak time + 50 samples 

RC=124+/-1  us 
All 4 parameters free in the fit, biggest change is shift in baseline 



Lifetime 

• Drift time (=anodetime) uncertaintites  
–  changes 5% with cathode voltage 
– Anodetime vs (anodetime-cathodetime). Latter is 

20% smaller, but more stable w.r.t. cathode 
voltage 

• Qa/Qc>0.95 means τ>5.4ms  
– Taking lower limit for drift time 

Qa
Qc

= 𝑒𝑒−𝑡𝑡/𝜏𝜏 



Run 2733 



Status 

• List of runs removed with DQ cuts provided to 
Benton 

• Waiting for final errors from Emily 
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