Field response check
for APA1 w

Xuyang Ning & Wengiang Gu
02/20/2025

I G‘ Brookhaven
National Laboratory



Recap
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d For APA1 w plane: :
Q Template “fit’ the shape of the data by w
renormalizing the electron tracks. ot
> “create” the shape by renormalizing the 1:— TR TS
electron track at 0.4 and 0.5 pitch. a
>Add time stretch. - —
° I e

[ Signal processing may not work well.
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Simulation w/ and w/o CNR
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Data w/ and w/o CNR
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Redo everything with no CNR

« 5 Parameters

Different renormalizing factors to 0.4 pitch (fs) and

0.5 pitch (f¢)
One starting point for the 2 electron paths

Two time stretch factors for 2 electron paths

A python script to control everything:
 Minimize T2, 4,
« MCMC

Generate renormalized field response from
wire-cell-python

Simulation using a wire-cell-tookit

Compare data with simulation in a root script:

Compute a test statistic T2 4,




Do fitting using MCMC
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Do fitting using MCMC

* Avery simple MCMC with the help of OpenAl :
- Since the T2, is dependent on simulation, the same parameters cannot
produce same result all the time.
« MCMC only relies on the result of the last step.
* Itis easy to deal with lots of parameters.

« Random walk: a new parameter set is randomly generated according to the
current parameters.
* The step size is fixed.

> If T2,  (current parameters) > T ., (new parameters)
» Accept new parameters;
> Else
» new parameters still has some chance to be accepted.
» Metropolis-Hastings acceptance rule.




Best one this time
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Best one this time
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Best one this time

v
300 — | Cmteinn 0
C — simulation 0
C — 0
waveform 250~ data
anf- V plane
150 :—
100~
50—
.k
-J.J.l.lll.llllll.llll.lllllllllllllllllllllll
0 50 100 150 200 250 300 350 400
_ v_pd
5 o TEewian 200
a . — simulation 0.05934
POWGI’ — data 0.04517

spectra

08
Frequency (MHz)

[Glul®|

25

20

10°

nticks

5000
4000

3000

y

[ Coteicn

— simulation
—data

2000

1000

II'II|TII'I|'II1IIIIIIIIII'II

III'ITII1III'IIII

=
=
(=1 =

,_
L
L
L

| P=N—

— simulation
—data

Raw waveform ANf APA1_w_28548_439442

LI L L L L LB

1%00

008601
003131

1700

300

LERLELRLALLL

0.8 1
Frequency (MHz)

1800

1900

2000

2100

2200

2300

2400 2500
Channel number

30

20



Raw waveform ANf APA1_w_28548_456790
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Raw waveform ANf APA1_w_28548_456790
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Raw waveform ANf APA1_w_28548_456798
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Raw waveform ANf APA1_w_28548_456798
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Best one this time
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Check decon result
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Check decon result
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PrajectionX of biny=11 [y=10.0..11.0]
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https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/OmnibusSigProc.cxx
https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/OmnibusSigProc.cxx
https://github.com/WireCell/wire-cell-toolkit/blob/master/sigproc/src/OmnibusSigProc.cxx

Add a 2D “filter”
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Add a cut on decon charge

O Further add a threshold on
decon charge

Q | think this can be the final result
for APA1 w plane field response.

O Tasks left:
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» Find a way to include the “filter” into the configuration files.
» Do some other relevant tests, like seeing the performance in wire-cell-imaging
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