
ALPACA Deadtime PSI2021



What classes of deadtime do we have in ALPACA?
Deadtime: Fraction of time the DAQ was not able to start event recording on possible triggers

Type 1) Intrace pileup; DAQ window blocked due to previous trigger

Type 2a) Deadtime within a file (“bank swap”)

Type 2b) Deadtime between files (“file swap”)

NOT deadtime: DAQ paused



1st approach: “Gap analysis”
Check gaps between consecutive timestamps; report every gap > 100 ms

Type 1) Intrace pileup; DAQ window blocked due to previous trigger

Type 2a) Deadtime within a file (“bank swap”)

Type 2b) Deadtime between files (“file swap”)

NOT deadtime: DAQ paused

invisible in gap analysis

Regard any gap > 60 s as DAQ paused



2nd approach: “Test pulser analysis”
Count number of test pulser events recorded; we know that it should be 30 Hz if no deadtime

Type 1) Intrace pileup; DAQ window blocked due to previous trigger

Type 2a) Deadtime within a file (“bank swap”)

Type 2b) Deadtime between files (“file swap”)

NOT deadtime: DAQ paused

WIP:
extend test pulser 
analysis also 
between files



Comparison: lifetime from gaps vs lifetime from pulser

no beam?

Pulser available 
only for Ge 02

Lifetime from pulser much lower → 
presumably due to in-trace pileup:
need to finish cross-check of methods!

NO deadtime from 
in-trace pileup! NO deadtime between 

files!

Gap analysis Pulser analysis

Se76



Se-76 gap analysis

life time fraction of complete 
system driven by PMTs



Se-nat

(PMT pending)



Ba-136 Ge



Ba-136 PMT

BUG! -> Messeup up timestamps



Intermezzo: in ba136-05 timestamps are messed up



Ba-nat Ge



Ba-nat PMT



Backup

Size of gaps in regular data
taking much smaller than 60 s



Se-76 Ge



Se-76 PMT



Deadtime from intrace pileup

Δt

Exponential function for independent 
poisson point processes

Decrease for 
very near 
pulses → 
loss in 
trigger 
efficiency

cutoff at ~ 20µs due to 
trace length → intrinsic 
dead time of DAQ



Intrace pileup
Efficiency to detect 2nd pulse

ΔtE1 E2
E1 E2

very close pulses:
2nd pulse more 
difficult to detect if 
1st was large

Even for very close pulses, no dependence 
on energy of 2nd visible → looks like we 
have no energy-dependent trigger efficiency

Δt Δt
hard DAQ cutoff


