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Motivation

Pileup study:

% Take 2x2 recorded waveforms and look at the hits
o How many hits, where in the waveform, times between hits

% How does this change if we create artificial pileup by adding waveforms from
different files/events together?
* What if we subsample the waveforms to simulate a slower adc rate?

For now: looked at distributions of hits in data and simulation (also sum_ hits)

Next step: create artificial pileup
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lles used

/global/cfs/cdirs/dune/www/data/2x2/simulation/productions/MiniRun5_1E19 RHC/MiniRun5_1E19 RHC.flow.beta2a/
FLOW/©000000/MiniRun5 1E19 RHC.flow.0000037.FLOW.hdf5 (184 events)

/global/cfs/cdirs/dune/www/data/2x2/sandbox/v1/1ight_data/flow_files/mpd_run_hvramp_rctl_104 p71.FLOW.hdf5

/global/cfs/cdirs/dune/www/data/2x2/sandbox/v1/1ight_data/flow_files/mpd_run_hvramp_rctl_104 p72.FLOW.hdf5

* % % % T

/global/cfs/cdirs/dune/www/data/2x2/sandbox/v1/1ight_data/flow_files/mpd_run_hvramp_rctl 104 p73.FLOW.hdf5

(12070 events)

Sandbox files have been manually run through the second stage of the light
workflow, with the flash finder disabled
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For 1 MR5 file and 3 data files from the sandbox

distribution of sipm hits in waveform

distribution of sum hits in waveform
[ simulation (184 events) il [ simulation (184 events)
800 [ data (12070 events) J—I_r [ data (12070 events)
200 - ]
600 1 ]
150 A
€ €
3 3
Y 400 ” L
' N 100 -
Very few hits in data..
200 - u 50 - 1
g ' o | | . ,H:W il o ' |
0 200 400 600 800 1000 0 200 400 600 800 1000
sample_idx sample_idx

Marjolein van Nuland | 2x2 analysis selection & systematics meeting | July 17, 2024

. = uA Y™ DEEP UNDERGROUND X
Nik[hef W\m NEUTRINO EXPERIMENT 'v;j




For 1 MR5 file and 3 data files from the sandbox

distribution of sipm hits in waveform
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Number of hits per waveform in data is small
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For waveforms with multiple hits, how far are they apart?

distribution of sample_idx differences in sipm hits distribution of sample_idx differences in sum hits
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Zoom of the previous plot, shows at least 2 ticks between
hits

distribution of sample_idx differences

distribution of sample_idx differences
in sipm hits (zoom) in sum hits (zoom)
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lllustration of “missed hits”

Hits found for event 26, and example waveforms that have no hits
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