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Livetime evaluation in ALPACA

Livetime: Fraction of time, where events are recorded properly

Divided here into different consecutive steps with cumulative reduction of livetime:
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Livetime evaluation in ALPACA

Livetime: Fraction of time, where events are recorded properly

Divided here into different consecutive steps with cumulative reduction of livetime:
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Livetime evaluation in ALPACA

Livetime: Fraction of time, where events are recorded properly

Divided here into different consecutive steps with cumulative reduction of livetime:
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DetNr. gaps single combined
0 0.632 0.579 0.158
1 0.887 0.855 0.164
2 0.762 0.715 0.161
3 0.8 0.765 0.163
4 0.662 0.622 0.162
5 0.89 0.859 0.164
6 0.828 0.783 0.162
7 0.717 0.667 0.16
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F ﬂ ‘ Ww l} l} + PMT active
DetNr. gaps single combined
0 0.632 0.579 0.158
1 0.887 0.855 0.164
2 0.762 0.715 0.161
3 0.8 0.765 0.163
4 0.662 0.622 0.162
5 0.89 0.859 0.164
6 0.828 0.783 0.162
7 0.717 0.667 0.16
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Ba-136 (last part)
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DetNr. gaps single combined
0 0.685 0.609 0.207
1 0.88 0.844 0.219
2 0.88 0.822 0.214
3 0.88 0.841 0.219
4 0.858 0.812 0.218
5 0.88 0.846 0.219
6 0.88 0.826 0.215
7 0.874 0.805 0.212
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Ba-136 (last part)
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DetNr. gaps single combined
0 0.685 0.609 0.207
1 0.88 0.844 0.219
2 0.88 0.822 0.214
3 0.88 0.841 0.219
4 0.858 0.812 0.218
5 0.88 0.846 0.219
6 0.88 0.826 0.215
7 0.874 0.805 0.212
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Ba-136 (last part)
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DetNr. gaps single combined

0 0.685 0.609 0.207
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life time fraction

Cross-checking results from both approaches

Gaps only Test pulse triggers in tier3
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counts

Comparing results from both approaches

Compare gap and pulser analyses:

For pulser analysis: remove deadtime caused by
intrace pileups

— reproduce output of gap analysis
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counts

Comparing results from both approaches

Compare gap and pulser analyses:

For pulser analysis: remove deadtime caused by

intrace pileups

— reproduce output of gap analysis
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Conclusions

e Can evaluate effective livetime of all channels and investigate different
contributions

e Test pulser necessary for steps beyond DAQ time gap investigation

e Results:
o Se-76: ~80% (gapsonly) — ~75% (single performance) — ~ 16% (combined)

o Ba-136: ~ 90% (gaps only) — ~ 85% (single performance) — ~ 21% (combined)
— Most deadtime introduced by failing PMT triggers

e Gap and pulser analysis cross-checked using time-difference distribution
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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

m Type 1) Intrace pileup; DAQ window blocked due to previous trigger
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Type 2a) Deadtime within a file (“bank swap”)

. .1 —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

Now s

L '
1635.67044

0—n

/\ invisible in qap aua/y:is’

Intrace pileup; DAQ window blocked due to previous trigger
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Type 2b) Deadtime between files (“file swap”) \/
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2nd approach: “Test pulser analysis”

Count number of test pulser events recorded; we know that it should be 30 Hz if no deadtime

m 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”) \/
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Gap analysis Se-76

entire g’ggtem
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Gap analysis Ba-136

entire g’ggtem
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Deadtime from intrace pileup
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|ntraC6 pileu p Even for very close pulses, no dependence
on energy of 2nd visible — looks like we

Efficiency to detect 2nd pulse have no energy-dependent trigger efficiency

E1 E2X
\ o - _
E1 E2 \ evst T J evst =
At = 80001 “.::;:; oo = s s
< = . . . 10 @2
- g, 70001 5
= sooof— 8
50003— 10°
40005—
very close pulses: SOOOJ o
2nd pulse more = ———ae=
difficult to detect if 1000~
1St WaS Iarge 0:‘4‘_'_4' T lvlrl-l ;“1‘[“;.1 ||| i |||| || || | |i| rporered] e 1 i Y |||~‘| |‘|"|q’||‘.||.l| ’w*'-? |f|| e e
0 0.1 0.2 0.3 0.4 0.5 0.6 07 08 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
time difference [ms] time difference [ms]
At \ At

hard DAQ cutoff



Comparison: lifetime from gaps vs lifetime from pulser

Se76

Gap analysis

Pulser analysis
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Se-76 gap analysis

annel Runtime [s] lost time [s] loss fraction [%]
1 321661 138058 .9204
2 321706 42107 .0887 c
3 321685 88249.1 .4334 .g
4 321678 87887.9 13217 S Ge 1
5 321668 125583 .0412 = —Ge2
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Channel Runtime [s] lost time [s] loss fraction [%]

56821.9 16196.4 28.5037

56833 6439.75 11.331
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Channel Runtime [s] lost time [s] loss fraction [%]
-4.47383e+06 460977 -10.3038
-5.05044e+06 462843 -9.16441

-6.31792e+06 461060 -7.29765
-3.40227e+06 460978 -13.5491




Intermezzo: in ba136-05 timestamps are messed up

(GEMDFADC_fimestamp[0]+GEMDFADC_decimalTimestamp[0]/1e8) (GEMDFADC_fimestamp[0]>0]
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Ge 1 172583 36034.9 20.8797
Ge 2 172583 36072.4 20.9015
Ge 3 172583 36030.9 20.8774
Ge 4 172583 36035.2 20.8799
Ge 5 172583 36037.9 20.8815
Ge 6 172583 36102.2 20.9187
Ge 7 172583 36030.4
Ge 8 172583

20.8771
36032.1 20.8781
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timestamp [day/mon
Channel Runtime [s] lost time [s] loss fraction [%]
172583 36029.5 20.8766
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172583

20.8766
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Backup

Size of gaps in regular data
taking much smaller than 60 s
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Se-76 Ge

Channel Runtime [s]
321661
321706
321685
321678
321668
321692
321697

321678
321707

LoONOULEWN -

lost time [s]
138058

42107
88249.1
87887.9
125583
53441.9
65591.3
105098
39718.6

loss fraction
.9204
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Se-76 PMT
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