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Strategy

studyingsignal after pulse

For every hitinthe detector open a search window (100 ticks = 250 ns).

Record secondary hits which occur on the same channelin the search window.

Put Amplitude cut for the secondary hit (ToT <10 ticks)

Vary initial hitamplitude and observe after pulse behavior



Elapsed time from the last pulse

In order to check that the results make sense, | increased the search window to 1000
ticks (2.5 us). In this time window we can recognize secondary hits belonging to the T2K
bunches which are 581 ns apart so we can see 4 of them.
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Distribution of elapsed time for different amplitudes of the first pulse
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MPPC Pixel after pulse

For very low amplitude levels -> ToT = 3 ticks (7.5 ns)

we recover MPPC pixel after pulse as described in the paper [left plot].
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Amplitude dependence of After pulse

* For very low amplitude levels -> ToT = 3 ticks (7.5 ns)
we recover MPPC pixel after pulse asis described in the paper.

* For amplitude range 7 ticks <ToT<15 ticks

There is a transition region. Not well understood. Wide bump at 100 ns.

e For Large amplitudes ToT>15
There is a linear dependence between ToT of the main signal and after
pulse peak position (delay). Pixel after pulses are merged in the main

signal. (This is probably electronics effect not MPPC)
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Additional slides
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Plotting secondary hits (after pulses) with ToT > 10
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Additional slides

Main signal ToT: 15

Plotting after pulses with ToT >10

N Total: 256888
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Additional slides

Main signal ToT: 10
Applying a coincidence cut on the main signal (excluding darkcounts)
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Additional slides

Main signal ToT: 15

Applying a coincidence cut on the main signal (excluding dark counts)

Large amplitude Mainsignal after shaper

Applying Dark count cut on the after pulse (excluding coincidence)

N Total: 394391 -> N Total: 392799
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The after pulse we see is probably the overshoot of the shaped signal

Right plots show:

If there is a real particle signal, it will
be recorded even between end of ToT
of main signal and the after pulse.
There is no recovery time in which the
shaper is out of function.
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Slicing main signal amplitude

Main signal ToT: 3 ticks
N Total: 611557
Afterpulse: 1%
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After pulse
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After pulse
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Slicing main signal amplitude

Main signal ToT: 8 ticks
N Total: 334188
Afterpulse: 1.5%

After pulse
250 — Entries 5057
B Mean 86.9
- StdDev  62.18
200(—
150 —
100 —
50—
0 C 1 Il 1 1 | 1 1 1 1 | 1 1 1 1 | 1 | 1 | | 1 1 1 1
0 50 100 150 200 250

Elapsed time from last pulse [ns]

ToT Afterpulse [2.5 ns]

After pulse

= 50F -
2 c Entries 73443
3 45E Mean x 12.98
o - Mean y 6.413
2 40F StdDevx  7.631
% E StdDevy 4568
< 35F 102
= C
o c
= 30F
255
20§
15F
10§F !
5FF
o
0'1“1 I
0 5 |
ToT main hit [2.5 ns]
After pulse
50 -
- Entries 5057
pri== Mean x 8
= Mean y 4.633
40__ Std Dev x 0
E Std Devy 1.948
30
25—
20—
- 10
15—
10—
5—
O:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII 1
0 10 45 50

4
ToT main hit [2.5 ns]

15



Slicing main signal amplitude

Main signal ToT: 10 ticks
N Total: 256888
Afterpulse: 1.6%
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Slicing main signal amplitude

Main signal ToT: 12 ticks
N Total: 395137
Afterpulse: 1.7%
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Slicing main signal amplitude

Main signal ToT: 13 ticks
N Total: 447249
Afterpulse: 1.8%

After pulse
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Slicing main signal amplitude

Main signal ToT: 14 ticks
N Total: 445901
Afterpulse: 2.1%

After pulse
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Slicing main signal amplitude

p.e distribution for
hit with ToT 15 ticks

Main signal ToT: 15 ticks
N Total: 394391
Afterpulse: 2.6%
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After pulse
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Slicing main signal amplitude

Main signal ToT: 25 ticks
N Total: 22212
Afterpulse: 12.9%

450
400
350
300
250
200
150

100

[$)]
o

o

After pulse
:_ Entries 2818
E Mean 141.9
- Std Dev 38.51
- 1 1 1 1 | 1 ] 1 1 1 1 | 1 1 1 1 1 1 1 1
0 50 100 150 200 250

Elapsed time from last pulse [ns]

ToT Afterpulse [2.5 ns]

After pulse

= 50F .
2 c Entries 73443
3 45E Mean x 12.98
o - Mean y 6.413
2 40F StdDevx  7.631
% E StdDevy 4568
< 35F 102
- C
o C
= 30F
25F
20F
15F
10 EF
5k ™
) [
0 _lhl 11 I [ I 1111 [ 1111 1 1111 I 1111 I 1111
0 30 35
ToT main hit [2.5 ns]
After pulse
50 -
- Entries 2818
pri== Mean x 25
= Mean y 4.555
40 - Std Dev x 0
C StdDevy 1.769 |,
C T
35—
30—
25—
20— 10
15—
10— [ |
St 1
O_IIII|IIII|IIIIIIIIIIIIIIIIIIIIII[IIIIlllllllllllI
0 45 50

ToT main hit [2.5 ns]

22



Slicing main signal amplitude

Main signal ToT: 30 ticks
N Total: 11382
Afterpulse: 22%
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Prompt pixel crosstalk (Dark count fingerplot)
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