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Recap (wirecell v26)

* From the last presentation about imaging, the RMS used as input to
imaging workflow did not look like having the correct shape. Below is
the RMS from signal processing.
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https://indico.bnl.gov/event/22561/

Noise from RawWaveforms

* To check if there was any issue with noise simulation in signal
processing workflow, | manually calculated the noise ENC using the
output RawWaveforms from signal processing chain. The shape looks

as expected.
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RMS debugging

To understand the RMS given by the ROl formation module in sighal processing (link
below¥*), three different type of events were analysed:

(A) Two isochronus tracks overlapping with each other up to a certain position;
(B) One isochronus track (backup);
(C) Noise only.

One thing that was noticed is that RMS values (shape) changed depending on the event
topology. So, some questions to look for answers were:

* Why RMS depend on the event topology?

* Why RMS values in the case of noise only and noise plus track are so different? (next slides)

* https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/ROI_formation.cxx#L364 4



https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/ROI_formation.cxx#L364

Two isochronus tracks overlapping

Looking at u-plane, the RMS for channels lower than 1100 (point where the tracks start to diverge) is generally around ~400e-, with higher RMS after that
channel. For v-plane, RMS is around 600e- where the tracks overlap, increasing where they diverge. For w-plane, we see that RMS double their value in the
point where the tracks start to diverge (around channel 5050, RMS jumps from 170e- to 340e-) .

u-plana (APAQ) v-plana (APAQ) w-plana {(APAQ)
g ;! U 1 g °
= & = H i 5
Fi 10000 g wmpE Slgnal | 12000 g E0an
= 000
z7oe F— 10000
2000 -
f= S000
2850 | I acon
£00n 2600 E— . -
= ' coco 4000
4000 zsse - | 000
F 4000
560 — | 008
2000 arn E— | | ‘ l 2000 1000
E | [
: " . P PV I T S SR NS SR o o
channel channel channel
u-plane (APAD) v-plane (APAQD) w-plane (APAQ)
— Fis_miomind _ _ Pt _wAanarl)
5 :rm». ;1::3‘ g = 3 v:m 4538
E 1z - RMS it Do 2951 E ‘ECDE_ g S Do 6.6
fEom — '5
? loon ? 1408 f— ?
s 00 £ 1200 E— g
e E M e Ll
ae —
H anc P~ o~
00 : 200 E—|
) ol A A P B | P P I ol E e N P S | - PR S Y S U SSSN NFI B .
chanmel chanmel charmel
u-plane (APAD) v-plane (APAQ) w-plane (APAQ)
P wionerd W wanar P wianarl
. |'.‘|;1il|j 5;-‘ 2 E = =— . Hai:i ":'::ISI E " . 'u'ﬂ.’l‘rl"s »1&5:
signal / RMS S Do 2485 : E Peaksignal/ RMS Sta Do 214 7 e Peak signal / RMS Sua Do ane
% g % 38
i = i
= 30
o = a
15 E— - 1
F 15 i‘
10— [l
F i f
i g S PP bt o r—| Y S — |- ) = S S U S Y S S
channel channel charmel



lnctrons

FMS past decon [elocrons)

paak sigral ; AAS

Noise only

For noise only, RMS is around 160e- in u-plane, 200e-
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in v-plane and 170e- in w-plane (similar to previous events).
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Further debugging

To further debug signal processing workflow, we directly looked at RMS in line L1548 in OminbusSigProc.cxx. Everything
looked good.
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Going to the module which generated the plots we were looking at (MagnifySink.cxx), we noticed that the parameter
“summary_operator” was the one which determined the way RMS was being handled for each channel. After changing
it from “threshold” to “wiener”, we got the correct shape for the RMS output from MagnifySink:
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https://github.com/WireCell/wire-cell-toolkit/blob/8fd656b412e72dd0ca0be7470d34b847f418e1de/sigproc/src/OmnibusSigProc.cxx#L1548
https://github.com/WireCell/wire-cell-toolkit/blob/master/root/src/MagnifySink.cxx#L400

Further debugging

We have the same parameter in FrameSaver that needs to be correctly set up (larwirecell, initial place were we spotted
the issue).

One good place to comment on that (avoid this issue to happen again) are at places which use MagnifySink/FrameSaver
(jsonnet mainly. For C++ code we already have comments explaining this feature).

There is still a question we are trying to understand:

* What's the usage case or motivation for this 'sum’ choice?



Backup



One isochronus track

For u-plane and v-plane, we have roughly the same RMS as before (except that now we don’t see the increase we had previously in the channel where the
tracks diverged). For w-plane, RMS ~170e- (values similar to the region where tracks overlap in previous slide).
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