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Summary of Changes

e Added copper grounding
braids between adjacent
CE boxes

e Added filter capacitors
between the electronics
ground and shield plane /
other bias lines

e Moved FEMB14 down
from the cable tray and
tied it to the composite
frame
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Effect of Grounding

e Testin cleanroom, on battery power, with filter capacitors on the CRP
e \Worse noise conditions shown here have no grounding braids between the
CE boxes

e Better noise conditions shown here have the grounding braids
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During LAr Filling
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Performance in LAr

e Comparison of room temperature noise in the coldbox (run 12289) and noise
performance in LAr (run 12304), with cathode and CRP bias all off

e Channels on 2nd induction and collection planes either get better as expected
or stay the same (notable exception of FEMB 13 on the V-plane, which gets
worse)

e Short-strip channels in 1st induction get better, long-strip channels get worse
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Performance in LAr
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Effects of Power Supply

e Comparison in LAr using PL506 power (run 12321) and using battery power
(run 12322)
e Noise performance is comparable

=> Power supply is probably not a limiting factor in current performance
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Effects of Power Supply

e FFT comparison using PL506 vs
battery power shows battery
power does eliminate some
peaks, but they are just
subdominant effects in our
overall noise
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Stability with PDS

e Cathode PD power has no effect on our electronics noise

e Turning on the wall PD induces extra noise in the channels connected to
FEMB 8 (and a little extra in FEMB 9), which are the ones closest to this
photon detector
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Stability with Cryogenic Instrumentation

e Dec 15 morning, collected noise data while cryogenic sensors (RTDs,
levelmeter, purity monitor) were connected and we were performing
condensation

e Noise conditions are effectively the same with and without the cryogenic
operations (very slightly worse with cryogenic apparatus active)
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Noise Investigations
-V and Z Planes

Most channels on the collection
and 2nd induction planes improve
to near-ideal noise levels if we only
power on one pair of FEMBs at a
time
This seems to come from an overall
reduction in noise in the <200 kHz
region

o ~135 kHz peak remains mostly the
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Tracks

We see clean
tracks when the
cathode and CRP
bias are powered
on, using a
random trigger
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1st Induction

PD-Triggered Tracks

e Connected to external trigger from 2
scintillator panels on top of the
coldbox + the PDS
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Summary

e Overall performance of the BDE in LAr is good, with no hints of the large
coherent noise from the last cooldown
o Added grounding shown to provide significant improvement at room temperature
e Performance is stable regardless of cryogenic operations, TDE operation,
PDS operation, and cathode/CRP bias operation

e Noise levels are still 1.5 to 3x higher than seen on the APA

o These can mostly be brought down to APA levels by operating only single pairs of FEMBs at a
time, suggesting the grounding between FEMBs and adapter boards can still be further
optimized

e The longer strips on the 1st induction plane have higher-than-expected noise,
but are still at very manageable levels



