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Recap -

= APA1l w plane is disconnected.
= 3 kinds of components contribute to w wire signal
» Collection onv ErE TR R ETE
> Collection on w ‘_ LT nopien)
» Collection on mesh e — o
= First version: VW =0V :z: W plane signal-only
> Problem: too much w collection 3 ot for 1 L0
s Blue for Vi, =-100
= Second version: Vy, = -100 V i

e e e b b b 1wy
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» No w collection
» Shape and power density still different from data
» The best version up to now. (for decon)

O Template fit the shape of the data by renormalize the electron track at 0.4
(w collect) and 0.5 (mesh collect) pitch.
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Select more tracks In different direction

Raw waveform ANf APA1_w_28548 439442 Raw waveform ANf APA1_w_28548_456790
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Align signal from Data
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« Align the waveform in each channel along the
manually selected line

w_wf
r Entries
13 - Mean
C Std Dev
10—
QO s
Q r
<€ C
0
,5 —
-10—
L 1 1 l L 1 L 1 | 1 L 1 L ] L 1 L 1 [ 1 1 1 1 | 1 1 1 1 l 1 1 1 1 I 1 1
50 100 150 200 250 300 . 350
nticks

HUULAD

Raw waveform ANf APA1_v_28548_456798

ADC

4300%—

42002—

41005—

40003—

39005—

3800 : : ¥

3700§— . ' :

3600 : /’ : : e
IR el e <RI O TR e LS Sl Bl . I 50
800 850 900 950 1000 1050

Channel number
» Align the waveform in each channel
according to peak of the signal
= v_wf
av0f~ Vioan
C Std Dev
250 —
200
Q r
A €
<150j
100;
S0
of S

T I T T T B T R
50 100

1300 1 1 1 13501 1
nticks

1 1 1 | I — 11 L
150 250



Signal in Simulation
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« 3D Direction: derived from wire-cell imaging
» X-axis might not accurate
» Tune starting time

« Waveform aligned same as data.

« We change the field response
Thanks Jay and Chao




Field response in Garfield Simulation

W plane
8 0.004

0.0035

Time [us]

0.003
. 0.0025
‘ 0.002
0.0015
0.001

0.0005

-2 0

-4 -2

-

Wire Number

* Only have 6 electron tracks can be
used.

» For different w voltage, 0.4 and 0.5
pitch vary a lot, others are similar.
* 0.4 pitch: w collected or not
* 0.5 pitch: mesh collected

« We try to “create” the shape by
renormalize the electron track at
0.4 and 0.5 pitch.
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Create field response

Start with Garfield simulation Vi, =0V
» 0.4 pitch: w collected
» 0.5 pitch: mesh collected

* Apply different renormalize factor to 0.4 pitch (f5) and

0.5 pitch (f¢)
« Grid scan with range (0-3).

« Do same things to v and w, v can be used to normalize
the amplitude.
« Amplitude is normalized as “1 electron collected on v”

« Compare waveform and power spectra.
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A good result

TrackO; beam

E =T = = - w_wi
aoo;— — :;rtr;ulatig:m § ‘55_ :ds;rtr;ulati;r;m §
« Amplitude is still a little different K. Q t
» Rescale for each track <15c,§_ < 13
according to v plane ook of
« W plane signal is not well aligned J | E
between simulation and data B R R BT R R
> Further align according to nticks nticks
— data 0.04667 B — data 0.1267

« Simulation is narrower than the
data.
» Add parameters of time
stretch

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Frequency (MHz) Frequency (MHz)




Time stretch
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Best one | got

TrackO: beam
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Best one | got
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Raw waveform ANf APA1_w_28548_439442
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Raw waveform ANf APA1_w_28548_439442
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Best one | got
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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

raw_wf_ANF_1_w

Entries 22475120407
+ | Mean x 2048

nuCcKs

Best one | got -

3 Meany 2738
Std Dev x 283
Std Dev y 1605
rack5 S i

L L L B B L

v — 3000 A% : —o
C IEntriac 0 50— Ent o ‘
700 - — simulation 0 C — simulation *® Sl o i
- — 0 C — e
= data a0 - data 1000 -20
waveform  eof- : g
- o PP T BN S IS U ST Wi U WO
500 :_ V plane 30 :_ W plane 1%00 1700 1800 1900 2000 2100 2200 2300 ci:(:g\ﬂfjg]?)e' £30
8 “f 8 =f
< - < r
300 |~ "
o 10 [—
200 -
- oF
100 -
E 10 =
0 — -
C b b b b b b by SN IS BT BT I PRI IR I
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
nticks nticks
_ | v_pd _ [ w_pd
£ o T 200 £ = o Tk 200
P ] — simulation 0.05482 ] B — simulation 0.09186
ower 10° — data 0.03899 — data 0.08336
spectra
10*
2
10° 10
10?
10
10
L 1 L I Il L L I 1 'l L I 'l L 'l I L Il 'l I
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Frequency (MHz) Frequency (MHz)




Best one | got
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Best one | got
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Problems

= Although it seems good, the deconvolution result shows nothing.
» Even won't work in simulated MIP track

= Still keep working on it.

= Now we provide field response with Vy, = -100 V as the current version.




Backup




Raw waveform ANf APA1_w_28548 456798
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Raw waveform ANf APA1_w_28548_439442
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Track?2
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