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NPO2 Flange Closure Plot from Herilala
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APA14 Coldbox Test

APA 14 was cold
tested last week and
extracted this week

No issues with FEMBs

throughout the test

(©)

2 WIBs each fried a
fuse at some point
while connected to
the FEMBs before the
coldbox was closed,
and had to be
replaced

ADC Units
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APA14 Coldbox Pulser Response After Warmup

Run 32186 2024-10-28 09:42:58
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Initial Warm Results

e Set of noise data taken
right after the coldbox
door was closed

e Results are right
around what we expect

e Partially disconnected
U wire (U761) matches
the non-conformity
report

e Disconnected X wire

(X386) is not expected —
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APA14 Coldbox Pedestal Noise Levels
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Disconnected X Channel

The wire for the disconnected X
channel visibly looks fine

But it's on FEMB 11, which was the
one which suffered mechanical
disturbance when the APA was being
pushed in

There’s probably a broken
connection somewhere between the
wire and the FEMB - will investigate
more during FEMB dismounting




Cold Results

e Noise levels at cold
(150-160 K) were as
expected

e No new anomalies
appearing at cold

Pedestal RMS Noise (ADC Counts)
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APA14 Coldbox Pedestal Noise Levels at ~160 K
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Noise Test with PDS
® Thereis one PD module 0.0 APA14 Coldbox Pedestal Noise at ~160 K
. . . « PDS board off
InSta”ed In thIS APA 17.5 - - PDS board and bias on
e We observe a small
. . . = 15.0 1
increase in noise when the £
board is connected but S5y .
D L)
powered OFF = 10.01 #
o  Still to be fully understood, %
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Wire Bias Test
APA14 Coldbox Pedestal Noise at ~160 K
°® Applied full wire bias " ~268 ms Continuous Readout
(-665/-370/+820 V) and took
data with a continuous 268
ms readout window
e Increased noise from low
frequency oscillations is
visible on all planes
e Current draw was 10 to 20
nA for X plane, 1to 5 nA for
U and G planes

«  APA Wire Bias Off
APA Wire Bias On
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APA14 Coldbox Pedestal Noise Levels at ~300 K
. . Run 32175 2024-10-27 21:41:51
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Broken Wire during Warmup

Upon removal
from the coldbox,
we visually
identified a
broken V wire in
the expected
location
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Coldbox Summary

e APA14 cold test results look good: no unexpected features from cooldown,
wire bias behaved as expected, and everything passed our checklist
e There was one disconnected X channel from before the test for which we

need to track down the source
o Inthe location where the APA was bumped while moving into the coldbox

e One V wire broke during the warmup
o No longer connected to the headboard

Full set of electronics data for this coldbox test can be found under the APA14
Coldbox tab in this spreadsheet



https://docs.google.com/spreadsheets/d/1wh8qZTL6iZGQxaHKIjkvGPs81b2g6ReBHMYqCpT59yo/edit?usp=sharing

NPO4 Status

e We completed all of the pulser scans we were interested in, full list can be
found in this spreadsheet

e Some noise tests with the laser and PDs can still be conducted at some point,
but in general everybody is done with their NPO4-related studies

e Remaining item is just to understand the ground shake events



https://docs.google.com/spreadsheets/d/1X59G7ElqGZumWt90fu64ws1sZmjVdDbhNRXBgbh8cR4/edit?usp=sharing
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Ground Shake Magnitudes

Average Magnitude of Ground Shake Responses
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On APAs 3 and 4 we can
see a trend that the
magnitude is larger on

Average Max Reading
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APA 4 Ground Shake Magnitudes

APA4 Ground Shake Response Average Magnitude

Pedestal

Average Max Reading

Average Min Reading

On APAs 3 and 4 we can
see a trend that the

FEMBs towards the edges of

magnitude is larger on
the APA
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ADC Code

APA 1 Ground Shake Magnitudes

APA1 Ground Shake Response Average Magnitude
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e The trend of stronger

response on FEMBs on the
APA ends is less obvious on
APAs 1 and 2 due to most of
the events being saturating,
but is plausibly there too



ADC Code

APA 2 Ground Shake Magnitudes

APA2 Ground Shake Response Average Magnitude
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Pedestal
Average Max Reading
Average Min Reading

The trend of stronger
response on FEMBs on the
APA ends is less obvious on
APAs 1 and 2 due to most of
the events being saturating,
but is plausibly there too




Time Tick (512 ns / tick)

Induced Signals on APA 2 from APA 1

Injecting a large amount of charge into APA 1induces response in APA 2 U plane

WFOSIEvERt ClepiByra02e.0-29 122805 APA 2 Event display 2024-10-29 14:25:05
Run 3246 Trigger Record 12 200 Run 32464 Trigger Record 12

30

; M 350
5000 {EEITE

I—:
4000
g ©
3000 {1

3000

L i
2000 {HEE TRE 2000 -10

Pedestal-subtracted ADC reading
Time Tick (512 ns / tick)

I_.
1000 i 1000 =20

=50 0 =30

00 5300 5400 5500

0 2000 4000 6000 8000 10000
Channel Number Channel Number

00 570

5800 5900

Pedestal-subtracted ADC reading



U

Ground Bounce Precursors

Time Tick (512 ns / tick)

e Reminder: there’s some kind of precursor signal to every ground bounce event seen on the
1st induction plane of APAs 1 and 2, with positive polarity on APA 1 and negative polarity on
APA 2
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Analog Pickoff
¢ Dlrectly readlng out the Ground Shake Event Responses
analog signal for a couple of %8 — APA1U Channel
h |
these U channels through the 0.6 1 e
WIB front panel, we see this 0.4
precursor rise/drop there too 55
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Analog Pickoff

While reading out the
analog signals with an
oscilloscope, we saw
several instances of this
kind of perfectly opposite
polarity signals in the APA
1and 2 U channels we

were reading
o Sometimes they looked like
clean bipolar or unipolar
pulses too
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Discharge Tests

Ground Shake Event Responses

e We ran tests where we — APA 1 U Channel

would discharge up to 1kV APA 2 U Channel
——— Discharger Power Supply

into the cryostat roof while
using the oscilloscope
analog readout

e Confirmed we could
induce large signals in the
TPC electronics by
discharging into the
cryostat roof
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NPO4 Summary

e Still not clear what to do about the ground shake events

e After seeing that the cause seems to be on the APA 1 and 2 side, we tried
powering off their bias and powering off their electronics completely, but saw
no obvious effect on the ground shake rate

e Also tried unplugging the collection bias from APA 3 to try to replicate APA 1
conditions, but saw no obvious change

e We’ll continue investigating with the analog monitor to try to correlate with
other monitoring systems or with things we do on the cryostat



