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Photo-detection device time jitter 
SiPMs and XP2020 tubes have a similar time jitter per photo-electron: 

600ps FWHM or σ~250ps 

This effect was included by dividing the energy in every 100ps bin into 
1 photo-electron pieces and then shifting each randomly by a time with 
this σ. The overall effect was small.  

(A trial with a x10 worse jitter was done resulting in slightly less than a factor of 2 worse resolution.) 
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Simulation to mimic 2006 Beam Test 

To tie the current M.C. technique 
into the results of the 2006 beam 
test, a set of data was produced 
with photons in the range: 

150MeV - 650MeV 

At normal incidence to the center 
of the BCAL module. 

A segmentation was chosen that 
matched that of the 2006 beam 
test (see plots to the left).  
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Comparison to 2006 Beam Test 

NIM A596, 327(2008) reported 70ps/sqrt(E) 
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Uncertainty dependence on Energy 
Beam Test 
Monte Carlo 

ps
 

MeV 
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Simulation seems to 
match well with beam 
test result. However, 
better resolutions were 
achieved by using non-E 
weighting for cell times 

NIM article used energy weighted mean 
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Timing resolution 
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Summary 

•  Time jitter effect added to simulation 
•  Data set and segmentation generated to 

match (reasonably close) 2006 beam test 
conditions 
– 64ps/sqrt(E) MC 
– 70ps/sqrt(E) beam test data 

•   20-30% improvement in timing resolution 
seen for “1234” segmentation scheme 
relative to “334” segmentation scheme 
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