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Outline ToDo list Pedestals/MIP

Mean/RMS distributions for memcell offsets:

« Channelswise, memcell 0-10 1 J

« Chipwise, memcell 0 only, memcell 1 only, etc.

Check individual memcell pedestal spectra for mean and RMS 21

For individual memcell 0,1,2 same channels, pedestal value difference:
« Two runs (short time scale and long time scale) 2.2
* Two runs (May vs. June and PP vs. no PP)

 Implement MIP - Pedestal in MIP extraction

« Compare u runs PP vs no PP, higher statistics

3
« Quality tests, Outliers etc. output pedestal (first) and MIP lists 4
3
 MIP/Pedestal T-check 6
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Pedestal Spectra for Individual MemCells

ldea: Check individual pedestal spectra for every memory cell 0-15 and plot their
mean and RMS for May Runs for ET (LED) and AT (Muons)

= (Characterize typical mean and width for all further studies

= |n total: 38 layers * 16 chips * 36 channels * 16 memcells = 350208 spectra

ET AT

3 Iterations SetRangeUser(mean +- 0.3 rms),

Gaussian fit, get mean and rms
get mean and rms

LED(0V) Scan Full Muon Scan
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Entries

Pedestal Spectra for Individual MemCells

Pedestal Spectrum Chip 256, Channel 2, MemCell O Pedestal Spectrum Chip 256, Channel 2, MemCell 0

z_PEDESTAL_chip256_chn2_cell0 z_PEDESTAL_chip256_chn2_cell0

120 - Entries 1051 _§ — Entries 55536

L Mean 455.2 c 6000 - Mean 486.6

= StdDev 4204 M - Std Dev 4.87

100— Underflow 0 - Underflow 0

B Overflow 0 5000 - Overflow 0

: Integral 1051 - Integral 5.544e+04

80— —
L 4000 —
60— 3000 —
40— 2000 —
20— 1000 —
0 I_ 1 1 | 1 1 1 | ol 1 1 | 1 r"lll_l h | | mml 1 | | 0 T 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 1 | 1
420 440 460 480 500 400 420 440 460 480 500 520 540
[ADC] [ADC]
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Pedestal Spectra for Individual MemCells

ldea: Check individual pedestal spectra for every memory cell 0-15 and plot their
mean and RMS for May Runs for ET (LED) and AT (Muons)

= (Characterize typical mean and width for all further studies

= |n total: 38 layers * 16 chips * 36 channels * 16 memcells = 350208 spectra

= Plot mean and RMS of 350208 spectra and compare ET and AT
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Entries

Pedestal Spectra for Individual MemCells

ET

mean_individual_memcell_spectra_all

mean_individual_memcell_spectra_all

E Entries 350208
2200 — Mean 497
- Std Dev 31.98
2000 :_ Underflow 0
1800 Overflow 0
E Integral 3.502e+05
1600—
1400—
1200—
1000 |
800
600—
400
200
: 1 1 1 1 | 1 1 1 1 1 1 1
800 300 400 500 600 700 800
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Mean Pedestal [ADC]

Entries

PChip,Chn,Mem’ vChip,Chn,Mem

AT

mean_individual_memcell_spectra_all

mean_individual_memcell_spectra_all

2200— Entries 350208
- Mean 531.1
2000 = Std Dev 33.8
1800 — Underflow 17
— Overflow 0
1600 — Integral 3.502e+05
1400 —
1200 —
1000 —
800—
600 —
400 —
200—
: | | | | | | | | | | | | | | | | | | | | |
800 300 400 500 600 700 800

Mean Pedestal [ADC]




Pedestal Spectra for Individual MemCells

O-Chip,Chn,Mem’ vChip,Chn,Mem

rms_individual_memcell_spectra_all

rms_individual_memcell_spectra_all

_§ 16000 - Entries 350208

S B Mean 3.954

- Underflow 0

- Overflow 1

12000 — Integral 3.502e+05
10000[—
8000 (—
6000 —
4000 —
2000(—

0 B | I I | | | I I | | 11 1 1 L1 1 1 | 11 1 1 L1 1 | | I I | | | I I |
0 1 2 3 4 5 7
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RMS Pedestal [ADC]

AT

rms_individual_memcell_spectra_all

rms_individual_memcell_spectra_all

3 - Entries 350208
E 70000 - Mean 4.286
L Z Std Dev 1.292
60000 __ Underflow 0
— Overflow 917
- Integral 3.493e+05
50000 —
40000 —
30000—
20000 {—
10000 —
0 [~ 1 1 1 | 1 J 1 | 1 1 1 | 1 | .| | | 1 1 J 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
0 2 4 6 8 10 12 14 16 18 20

RMS Pedestal [ADC]




Pedestal Spectra for Individual MemCells

ldea: Check individual pedestal spectra for every memory cell 0-15 and plot their
mean and RMS for May Runs for ET (LED) and AT (Muons)

= (Characterize typical mean and width for all further studies

= |n total: 38 layers * 16 chips * 36 channels * 16 memcells = 350208 spectra
= Plot mean and RMS of 350208 spectra and compare ET and AT
= Check individual spectra and compare ET and AT

= Plot mean and RMS of individual memcells of all channels = 21888 and
compare ET and AT
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Entries

Pedestal Spectra for Individual MemCells

ET

PChip,Chn,Mem’ vChip,Chn,Mem=0

mean_individual_memcell_spectra_0

mean_individual_memcell_spectra_0

- Entries 21888
160[— Mean 496.5
B Std Dev 31.97
140— Underflow 0
- Overflow 0
120 :_ Integral 2.189e+04
100—
8o
60—
40
20
B 1 1 1 1 | 1 1 1 ¥ 1 | 1 1 1 o 1 1 1 | 1 1 1 1
900 300 400 500 600 700 800

Mean Pedestal MemCell 0 [ADC]
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Entries

AT

mean_individual_memcell_spectra_range_0

160 — Entries 21888
B Mean 530.2
140— Std Dev 33.74
B Underflow 1
~ Overflow 0
120 — Integral  2.189e+04
100
80—
60—
40—
20—
B | | | | | | | n | | | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 0 [ADC]



Entries

Pedestal Spectra for Individual MemCells

ET O-Chip,Chn,Mem’ vChip,Chn,Mem=0

rms_individual_memcell_spectra_0

AT

rms_individual_memcell_spectra_range_0

1

rms_individual_memcell_spectra_range_0

Entries 21888
Mean 3.823
Std Dev 0.4106
Underflow 0
Overflow 0

Integral 2.189e+04

rms_individual_memcell_spectra_0

1000 — Entries 21888 _§ B
B Mean 3.967 LICJ 6000 __

~ Std Dev 0.3073 -

= Underflow 0 B
8001— Overflow 0 5000 -

L Integral 2.189e+04 ~
600 — 4000 —
i 3000

400 _
i 2000

200 u
B 1000 —
i 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 [} 1 1 l 1 1 1 1 | 1 1 1 1 0 L 1

% 1 2 3 4 5 6 7 8 0

RMS Pedestal MemCell 0 [ADC]
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10

12

14

16

18 20

RMS Pedestal MemCell 0 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET PChip,Chn,Mem’ vChip,Chn,Mem=1 AT

mean_individual_memcell_spectra_range_1

mean_individual_memcell_spectra_1

mean_individual_memcell_spectra_1 » mean_individual_memcell_spectra_range_1

160~ Entries 2ss| Q2 160~ Entries 21888

- Mean av61| & - Mean 530

140 — Std Dev 31.94 140— Std Dev 33.69

B Underflow 0 B Underflow 1

B Overflow 0 = Overflow 0

120 - Integral  2.189e+04 120 L Integral  2.189e+04
100 100~
80— 80—
60— 60—
40— 40
20 — 20 :_

80_0 — I3(|)0 — ‘400 500 600I — |7(|)OI — I800 : oo b Lok ] et 1 | 0
800 300 400 500 600 700 800

Mean Pedestal MemCell 1 [ADC] Mean Pedestal MemCell 1 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_1

ET

rms_individual_memcell_spectra_1

B Entries 21888

1000— Mean 3.965

i Std Dev 0.3075

- Underflow 0

Overflow 0

800 i Integral 2.189e+04
600—
400—
200

O i L1 1 1 | L1 1 1 | 11 1 1 11 1 1 | L1 1 1 Ll | Jd 11 | | I |
0 1 2 4 7 8
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RMS Pedestal MemCell 1 [ADC]

Entries

O-Chip,Chn,Mem’ vChip,Chn,Mem=1

AT

rms_individual_memcell_spectra_range_1

rms_individual_memcell_spectra_range_1

6000 = Entries 21888
: -] Mean 3.885
— Std Dev 0.4428
5000 — Underflow 0
- Overflow 0
- Integral 2.189e+04
4000 —
3000 |— |
2000 |—
1000 —
o B 1 1 | 1 ’7 1 | 1 1 | I 1 1 | I 1 1 | I 1 1 | I 1 1 | I 1 1 | I 1 1
0 2 4 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 1 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET PChip,Chn,Mem’ vChip,Chn,Mem=2 AT
mean_individual_memcell_spectra_2 mean_individual_memcell_spectra_range_2
B Entries 21888 g - Er;tries — 21—888—
160[— Mean 62| £ 160— Mean 529.7
- Std Dev 3195 | W - Std Dev 33.68
140 — Underflow 0 140— Underflow 1
C Overflow 0 B Overflow 0
120 :_ Integral 2.189e+04 120 . Integral 2.189e+04
100~ 100
80—~ 80—
60 :— 60 :_
40 I B
n 40—
- 20—
B | | | | | | | | | | | | e | | | | | | | | | —
800 300 400 500 600 700 800 B | | | | | | | | | |. | | | | | | | | I Animl | | | | | |
Mean Pedestal MemCell 2 [ADC] %00 300 400 500 600 700 800

Mean Pedestal MemCell 2 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

O-Chip,Chn,Mem’ vChip,Chn,Mem=2

rms_individual_memcell_spectra_2

rms_individual_memcell_spectra_2

1000 — Entries 21888

B Mean 3.963

B Std Dev 0.3062

B Underflow 0

800— Overflow 0

L Integral 2.189e+04
600—
400—
200—

o i L1 1 1 | 1 1 1 | | I | L1 1 1 | L1 1 1 W N N N J L1 11 | L1 1 1
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 2 [ADC]
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Entries

AT

rms_individual_memcell_spectra_range_2

rms_individual_memcell_spectra_range_2

I Entries 21888
B Mean 3.928
5000 —_ Std Dev 0.4719
B Underflow 0
: Overflow 1
4000 — Integral 2.189e+04
3000 —
2000—
1000 —
0 R 11 1 | | ’7 L1 | L1 1 J | | | | | | 11 1 | | | | | |
0 2 8 10 12 14 16 18 20

RMS Pedestal MemCell 2 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

PChip,Chn,Mem’ vChip,Chn,Mem=3

mean_individual_memcell_spectra_3

mean_individual_memcell_spectra_3

160 - Entries 21888

- Mean 496.3

140 __ Std Dev 31.95

I~ Underflow 0

B Overflow 0

120 — Integral 2.189%e+04
100
80—
60—
40
20—

B | | | | | | | | " | | | | | | LA | | | | | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 3 [ADC]
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Entries

AT

mean_individual_memcell_spectra_range_3

mean_individual_memcell_spectra_range_3

160 — Entries 21888
B Mean 529.9
140— Std Dev 33.59
L Underflow 1
120 __ Overflow 0
L Integral 2.189%e+04
100[—
80—
60—
40—
20—
B | | | | | | | | | | | | | uhd | | | | |
900 300 400 500 600 700 800
Mean Pedestal MemCell 3 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

rms_individual_memcell_spectra_3

O-Chip,Chn,Mem’ vChip,Chn,Mem=3

rms_individual_memcell_spectra_3

B Entries 21888
1000|— Mean 3.962
: Std Dev 0.3083
| Underflow 0
800— Overflow 0
B Integral 2.189e+04
600—
400—
200—
0 i 11 1 | 11 1 | 11 1 111 | 11 1 | I_ 11 1 1 | 1111
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 3 [ADC]
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Entries

AT

rms_individual_memcell_spectra_range_3

rms_individual_memcell_spectra_range_3

B Entries 21888
5000 — Mean 3958

- Std Dev 0.4782

: Underflow 0

— Overflow 0
4000 — Integral 2.189e+04
3000
2000 [—
1000|—

0 B 1 1 1 | 1 ’7 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
0 2 8 10 12 14 16 18 20
RMS Pedestal MemCell 3 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

PChip,Chn,Mem’ vChip,Chn,Mem=4

mean_individual_memcell_spectra_4

mean_individual_memcell_spectra_4

160— Entries 21888
_ Mean 496.6
140— Std Dev 31.98
B Underflow 0
N Overflow 0
120 — Integral 2.189e+04
100~
80—
60—
40
20—
B | | | | | | | | 1 | | il | | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 4 [ADC]
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Entries

AT

mean_individual_memcell_spectra_range_4

Imean_individual_memcell_spectra_range_4

160 - Entries 21888
- Mean 530.1
B Std Dev 33.7
140 — Underflow 2
B Overflow 0
120 — Integral 2.189e+04
100~
80
60—
40
20—
B | | | | | | nl | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 4 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_4

ET

O-Chip,Chn,Mem’ vChip,Chn,Mem=4

rms_individual_memcell_spectra_4

1000 }— Entries 21888
| Mean 3.96
= Std Dev 0.3076
- Underflow 0
800— Overflow 0
- Integral 2.189e+04
600—
400—
200—
O i L1 1 1 | 1 1 1 | 1 1 1 11 1 | 1 1 1 Lo L .| | 1 1 1 | | I I |
0 1 2 3 4 5 6 7 8
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RMS Pedestal MemCell 4 [ADC]

Entries

AT

rms_individual_memcell_spectra_range_4

rms_individual_memcell_spectra_range_4

5000 _— Entries 21888
- Mean 4
B Std Dev 0.5552
B Underflow 0
4000 __ Overflow 0
B Integral 2.189%e+04
3000 —
2000 —
1000 —
O - 11 1 | | ’_IV L1 | L1 1 | 1 1 | 1 1 | 1 1 | 11 | 1 1
0 2 8 10 12 14 16 18 20
RMS Pedestal MemCell 4 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

160

140

120

100

80

60

40
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mean_individual_memcell_spectra_5

mean_individual_memcell_spectra_5

Entries 21888
Mean 497.7
Std Dev 32.03
Underflow 0
Overflow 0

Integral 2.189e+04

Entries

800

Mean Pedestal MemCell 5 [ADC]

PChip,Chn,Mem’ vChip,Chn,Mem=5

160

140

120

100

80

60

40

mean_individual_memcell_spectra_range_5

Imean_individual_memcell_spectra_range_5

Entries 21888
Mean 529.8
Std Dev 33.76
Underflow 1
Overflow 0

Integral 2.189e+04

00 800
Mean Pedestal MemCell 5 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_5

ET

O-Chip,Chn,Mem’ vChip,Chn,Mem=5

rms_individual_memcell_spectra_5

L Entries 21888

1000 — Mean 3.957

B Std Dev 0.3045

~ Underflow 0

B Overflow 0

800— Integral 2.189e+04
600—
400—
200—

O i L1 1 1 | L1 1 1 | 1 1 1 L1 1 1 | | I T | ool L | | 11 1 | L1 1 1
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 5 [ADC]
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Entries

AT

rms_individual_memcell_spectra_range_5

rms_individual_memcell_spectra_range_5

_ Entries 21888
4000 — Mean 4.043
- Std Dev 0.5582
3500 — Underflow 0
- Overflow 0
3000 f_ Integral 2.189e+04
2500 —
2000 —
1500 —
1000 —
500 —
O : L1 1 | | ’7 - | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 1
0 2 8 10 12 14 16 18 20
RMS Pedestal MemCell 5 [ADC]
21




Entries

Pedestal Spectra for Individual MemCells

mean_individual_memcell_spectra_6

mean_individual_memcell_spectra_6

160— Entries 21888

I Mean 497 .1

140— Std Dev 31.99

L Underflow 0

I~ Overflow 0

120 — Integral 2.189e+04
100{—
80—
60—
40—
20—

B | | | | | | | | b | | | | | il | | | | | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 6 [ADC]
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Entries

PChip,Chn,Mem’ vChip,Chn,Mem=6

AT

mean_individual_memcell_spectra_range_6

160[— Entries 21888
B Mean 530.3
140 Std Dev 33.7
B Underflow 1
I~ Overflow 0
120 — Integral 2.189e+04
100~
80—
60—
40
20—
B 1 1 1 1 | | " I.dﬂh 1 | 1 1 1 1 | Bl 1 | 1 1 1 1
800 300 400 500 600 700 800
Mean Pedestal MemCell 6 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_6
i Entries 21888
1000 __ Mean 3.955
- Std Dev 0.3052
- Underflow 0
800 Overflow 0
| Integral 2.189e+04
600—
400—
200—
0 i L1 1 1 | 1 1 1 | | I | L1 1 1 | L1 1 1 I | | I I | 1 1 1
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 6 [ADC]
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Entries

O-Chip,Chn,Mem’ vChip,Chn,Mem=6

AT

rms_individual_memcell_spectra_range_6

- Entries 21888
4000 :_ Mean 4128
— Std Dev 0.5998
3500 — Underflow 0
— Overflow 0
3000 — Integral 2.189e+04
2500 —
2000 {—
1500 —
1000 —
500(—
0 : L1 1 | | j | | L1 1 L L L1 1 | L1 1 | 11 1 | L1 1 | 11 1 | L1 1
0 2 4 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 6 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

PChip,Chn,Mem’ vChip,Chn,Mem=7

mean_individual_memcell_spectra_7

mean_individual_memcell_spectra_7

160 - Entries 21888

B Mean 497.3

140— Std Dev 31.97

B Underflow 0

~ Overflow 0

120 — Integral  2.189e+04
100{—
80—
60—
40—
20—

B 1 1 1 1 | 1 1 | 1 1 1 o | 1 1 1 | 1 1 1 1
800 300 400 500 600 700 800

Mean Pedestal MemCell 7 [ADC]
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Entries

AT

mean_individual_memcell_spectra_range_7

: Entries 21888
140 __ Mean 530.7
= Std Dev 33.77
B Underflow 1
120 — Overflow 0
- Integral 2.189e+04
100 —
80—
60—
40—
20
B | | | | | | | | ] o by | | ey | | | | | | |
800 300 400 500 600 700 800
Mean Pedestal MemCell 7 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_7

ET

O-Chip,Chn,Mem’ vChip,Chn,Mem=7

rms_individual_memcell_spectra_7

— Entries 21888
1000 — Mean 3.95
B Std Dev 0.311
B Underflow 0
B Overflow 0
800 _— Integral 2.189e+04
600—
400—
200—
O i | I | | | I | | 1 1 1 1 | I I | | | I | | S S - | 1 1 1 1 | | I I |
0 1 2 3 4 5 6 7 8
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RMS Pedestal MemCell 7 [ADC]

Entries

AT

rms_individual_memcell_spectra_range_7

rms_individual_memcell_spectra_range_7

- Entries 21888
- Mean 4.205
3500 — Std Dev 0.7048
- Underflow 0
3000 — Overflow 1
C Integral 2.189e+04
2500 —
2000 —
1500 —
1000 —
500 —
0 : 1 1 1 | | J | | L1 1 | 1 1 1 i 1 1| | B T | | 1 1 | | 1 1 |
0 2 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 7 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

PChip,Chn,Mem’ vChip,Chn,Mesz

mean_individual_memcell_spectra_8

mean_individual_memcell_spectra_8

~ Entries 21888

140/— Mean 4975

B Std Dev 31.98

: Underflow 0

120— Overflow 0

B Integral 2.189e+04
100—
80—
60—
40—
20—

B | | | | | | | | | | | | | | | | il | | | | | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 8 [ADC]
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Entries

AT

mean_individual_memcell_spectra_range_8

160— Entries 21888
B Mean 531.1
1401— Std Dev 33.62
B Underflow 1
~ Overflow 0
120 — Integral  2.189e+04
100[—
80—
60—
40—
20
B | | | | | | | | | | | | | |
QOO 300 400 500 600 700 800
Mean Pedestal MemCell 8 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

rms_individual_memcell_spectra_8

O-Chip,Chn,Mem’ vChip,Chn,Mem=8

AT

rms_individual_memcell_spectra_range_8

rms_individual_memcell_spectra_8 rms_individual_memcell_spectra_range_8
1000 — Entries 21888 | @ 4000 Entries 21888
- Mean 3.947 "E - Mean 4.33
- Std Dev 03068 | ' 3500 Std Dev 0.8767
— Underflow 0 L Underflow 0
800— Overflow 1 L Overflow 0
L Integral 2.189e+04 3000 - Integral 2.189e+04
- 2500 —
600— : |
- 2000 -
4001 1500
- 1000 —
200— C
i 500 —
O i 11 1 1 | 11 1 1 | 11 1 1 11 1 1 | 11 1 1 1] | 1 1 1 1 | I | O : 1 1 | | | ’7 1 | 1 1 1 | 1 1 L | 111 | 111 | 111 | 111 | 111
0 1 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 8 [ADC] RMS Pedestal MemCell 8 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

mean_individual_memcell_spectra_9

mean_individual_memcell_spectra_9

C Entries 21888

160— Mean 497.5

- Std Dev 31.96

140 _— Underflow 0

B Overflow 0

L Integral 2.189e+04
120 —
100{—
80
60—
40—
20—

B | | | | | | | | ™ b ul | | | | | | | |
QOO 300 400 500 600 700 800

Mean Pedestal MemCell 9 [ADC]

DESY. | MIP Calibration | Daniel Heuchel, 8. August, 2018 |

Entries

PChip,Chn,Mem’ vChip,Chn,Mem=9

AT

mean_individual_memcell_spectra_range_9

B Entries 21888
= Mean 531
140[— Std Dev 33.71
: Underflow 1
1201— Overflow 0
- Integral 2.189e+04
100[—
80—
60—
40—
20—
B 1 1 1 1 | 1 |. A b 1 | 1 1 1 1
800 300 400 500 600 700 800
Mean Pedestal MemCell 9 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

AT

rms_individual_memcell_spectra_range_9

rms_individual_memcell_spectra_range_9

Entries 21888
Mean 4.045
Std Dev 0.693
Underflow 0
Overflow 0

Integral 2.189e+04

ET O-Chip,Chn,Mem’ vChip,Chn,Mem=9
rms_individual_memcell_spectra_9
rms_individual_memcell_spectra_9
. %) —
1 | Entries 21888 | @ -
000 L Mean 3.941| & 4500 =
L Std Dev 0.3061 | W -
L Underflow 0 4000 :_
800— Overflow 0 ~
| Integral 2.189%e+04 3500 —
L 3000 —
600 — -
L 2500 —
— 2000 —
400— -
B 1500 —
200}— 1000 :—
B 500 —
i 11 1 1 | 11 11 | 11 11 11 11 | 11 11 1 1 L1 | 1 1 11 | 1 11 1 O : 1
0o 1 2 3 4 5 6 7 8 0

RMS Pedestal MemCell 9 [ADC]
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RMS Pedestal MemCell 9 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET PChip,Chn,Mem’ vChip,Chn,Mem= 10 AT

mean_individual_memcell_spectra_10

mean_individual_memcell_spectra_range_10

mean_individual_memcell_spectra_range_10

Entries 21888
Mean 531.4
Std Dev 33.76
Underflow 1
Overflow 0

Integral 2.189e+04

mean_individual_memcell_spectra_10
- Entries 21888 % =
160 — Mean 497.3 é B
B Std Dev 32| o 140 —
~ Underflow 0 -
140 - Overflow 0 B
- 120—
n Integral 2.189%e+04 -
120 — B
- 100 —
100 — -
- 80—
80 — B
- 60 -
60— B
40— 40—
20— 20—
C oo 0 b ek R R R R B! IR T N RO N N T b L™ e
800 300 400 500 600 700 800 900 300 400 500 600 700

Mean Pedestal MemCell 10 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

O-Chip,Chn,Mem’ vChip,Chn,Mem=10

rms_individual_memcell_spectra_10

rms_individual_memcell_spectra_10

1000 — Entries 21888

— Mean 3.945

= Std Dev 0.3061

- Underflow 0

800— Overflow 0

- Integral 2.189%e+04
600 —
400—
200—

o L1 1 1 | 1 1 1 | L1 1 1 11 1 | L1 1 1 | . | | 1 11 1 | | T
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 10 [ADC]
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Entries

AT

rms_individual_memcell_spectra_range_10

3500

3000

2500

2000

1500

1000

500

o

_III_II_IILIIL|III|III

rms_individual_memcell_spectra_range_10

Entries 21888
Mean 4.564
Std Dev 1.228
Underflow 0
Overflow 1

Integral 2.189e+04

o

4

6

8

10

12

14

16

18 20

RMS Pedestal MemCell 10 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET PChip,Chn,Mem’ vChip,Chn,Mem=11 AT
mean_individual_memcell_spectra_11 mean_individual_memcell_spectra_range_11
mean_individual_memcell_spectra_11 individual_memcell_spectra_range_ 11
160 . Entries 21888 _6 160 - Entries 21888
- Mean 497.4 ..E B Mean 532.2
- Std Dev 31.93 L : Std Dev 33.7
140 [ Underflow 0 140 — Underflow 1
- Overflow 0 - Overflow 0
120|— Integral 2.189e+04 120 __ Integral 2.189e+04
100 1001
80 80—
60— 60—
40— 40:—
20__ 20:—
L T U R—T 500 50000500
800 300 400 500 600 700 800

Mean Pedestal MemCell 11 [ADC] Mean Pedestal MemCell 11 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_11

ET

rms_individual_memcell_spectra_11

B Entries 21888

1000 — Mean 3.945

B Std Dev 0.3059

: Underflow 0

Overflow 0

800 _— Integral  2.189e+04
600—
400—
200—

o i 1 1 1 | | I | | | I | 11 1 1 | | I | L | I | | 11 1 1
0 1 2 4 7 8
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RMS Pedestal MemCell 11 [ADC]

Entries

O-Chip,Chn,Mem’ vChip,Chn,Mem=1 1

AT

rms_individual_memcell_spectra_range_11

rms_individual_memcell_spectra_range_11

B Entries 21888
3000|— Mean 4698
B Std Dev 1.282
— Underflow 0
2500 s Overflow 0
- Integral 2.189e+04
2000 — I
1500 —
1000
500—
O B 11 1 | | |7 | | 11 1 | 1 1 1 | u 1 | 11 1 | 11 1 | 11 1
0 2 4 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 11 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

PChip,Chn,Mem’ vChip,Chn,Mem= 12

mean_individual_memcell_spectra_12

mean_individual_memcell_spectra_12

B Entries 21888

160{— Mean 496.8

N Std Dev 31.95

140 - Underflow 0

B Overflow 0

B Integral 2.189e+04
120 —
100[—
80—
60—
40—
20—

B | | | | | | | | L | | | w | | | | | | | | |
800 300 400 500 600 700 800

Mean Pedestal MemCell 12 [ADC]
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AT

mean_individual_memcell_spectra_range_12

160

mean_individual_memcell_spectra_range_12

- Entries 21888
L Mean 532.2
140— Std Dev 33.88
B Underflow 1
B Overflow 0
120 — Integral  2.189e+04
100[—
80—
60—
40
20—
B 1 1 1 1 | | " 1 | 1 1 1 1
800 300 400 500 600 700 800
Mean Pedestal MemCell 12 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

rms_individual_memcell_spectra_12

O-Chip,Chn,Mem’ vChip,Chn,Mem= 12

rms_individual_memcell_spectra_12

- Entries 21888

1000 — Mean 3.947

~ Std Dev 0.3043

B Underflow 0

B Overflow 0

800— Integral  2.189e+04
600—
400—
200—

O B L1 1 1 | 1 1 1 | | I T | 1 1 1 | L1 1 1 L1 1 | | I T | | 1 1 1
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 12 [ADC]
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AT

rms_individual_memcell_spectra_range_12

B Entries 21888
B Mean 4.745
3000 — Std Dev 1.389
B Underflow 0
- Overflow 2
2500 — Integral  2.189e+04
2000 —
1500 —
1000 —
500
O C 11 1 | | V—IV | | 11 1 | 11 1 | 11| — J P | | 11 1 | | I . | 11 1
0 2 4 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 12 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET

PChip,Chn,Mem’ vChip,Chn,Mem= 13

mean_individual_memcell_spectra_13

mean_individual_memcell_spectra_13

— Entries 21888

160— Mean 496.5

- Std Dev 32.03

140 - Underflow 0

B Overflow 0

B Integral 2.189e+04
120—
100{—
80—
60—
40—
20—

B 1 1 1 1 | 1 1 1 ! | | | | | | | oy | 1 1 1 | 1 1 1 1
800 300 400 500 600 700 800

DESY. | MIP Calibration | Daniel Heuchel

Mean Pedestal MemCell 13 [ADC]

, 8. August, 2018 |

AT

mean_individual_memcell_spectra_range_13

— Entries 21888
140 - Mean 532.2
B Std Dev 33.95
L Underflow 1
120 [ Overflow 0
L Integral 2.189e+04
100~
80—
60—
40—
20—
B | | | | | | | | | | | | | | | M| | | | | | |
800 300 400 500 600 700 800
Mean Pedestal MemCell 13 [ADC]
36




Entries

Pedestal Spectra for Individual MemCells

ET

rms_individual_memcell_spectra_13

O-Chip,Chn,Mem’ vChip,Chn,Mem=13

rms_individual_memcell_spectra_13

__ Entries 21888
1000 | Mean 3.95
L Std Dev 0.307
| Underflow 0
800— Overflow 0
| Integral 2.189e+04
600 —
400—
200—
O i L1 1 1 | 11 1 1 | 11 1 1 { I | | L1 1 1 L1 | | 111 1 | 111 1
0 1 2 3 4 5 6 7 8

RMS Pedestal MemCell 13 [ADC]
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Entries

AT

rms_individual_memcell_spectra_range_13

rms_individual_memcell_spectra_range_13

3500 - Entries 21888
- Mean 4.582
B Std Dev 1.358
5000 - Underflow 0
- Overflow 16
2500 — Integral 2.187e+04
2000 —
1500 -
1000 —
500 —
0 IR ’7 cle o b v Lo e e b
0 2 4 6 8 10 12 14 16 18 20

RMS Pedestal MemCell 13 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET PChip,Chn,Mem’ vChip,Chn,Mem= 14 AT
mean_individual_memcell ra_14 N
ean_individual_memcell_spectra_ — mean_individual_memcell_spectra_range_14
mean_individual_memcell_spectra_
1 60 —_ Entrles 21 888 — mean,\n.dividualfmemce\Lspec(ra,range,‘4
- Mean 496 | 160 — Entries 21888
B 31.96 B Mean 532.4
120 Std Dev . : _ Std Dev 34.44
B Underflow 140 - Underflow 1
I~ Overflow 0 B Overflow 0
120 — Integral 2.189e+04 120 s Integral 2.189e+04
1001~ 100{—
80— 80—
60— 60—
40— 40/~
20— 20—
B 1 1 1 1 | 1 1 1 b 1 1 1 1 1 1 | 1 1 1 1 B | | | | | | | | | | N | | | | | |
QOO 300 400 500 600 700 800 800 300 400 500 600 700 800
Mean Pedestal MemCell 14 [ADC] Mean Pedestal MemCell 14 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

ET O-Chip,Chn,Mem’ vChip,Chn,Mem= 14 AT
rms_individual_memcell_spectra_14 rms_individual_memcell_spectra_range_14
rms_individual_memcell_spectra_14 » — rms_individual_memcell_specira_range_14
- Entries 21888 | -2 - Entries 21888
1000 — Mean 3.952 c = Mean 6.109
B Std Dev 0.3058 12500 B Std Dev 3.394
B Underflow 0 - Underflow 0
B Overflow 0 : Overflow 896
800— Integral  2.189e+04 2000 — Integral 2.099e+04
600 — 1500 —
400~ 1000|—
200— 500 -
00 L1 1 1 .|1 L1 1 1 2| L1 1 1 3 11 1 A L1 1 1 5 | I N | J6 L1 1 1 7| 1 1 1 8 O _I L | | | | Ll | L | L | L | e s
RMS Pedestal MemCell 14 [ADC] 0 2 4 6 8 10 Lt w8 18 AD 02]0
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Entries

Pedestal Spectra for Individual MemCells

ET

PChip,Chn,Mem’ vChip,Chn,Mem= 15

mean_individual_memcell_spectra_15

mean_individual_memcell_spectra_15

160 __ Entries 21888

= Mean 498.5

140— Std Dev 32.05

B Underflow 0

I~ Overflow 0

120 — Integral  2.189e+04
100
80—
60—
40
20—

B 1 1 1 1 | 1 1 1 [ ik 1 1 1 | 1 1 1 1
800 300 400 500 600 700 800

Mean Pedestal MemCell 15 [ADC]
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=111 o

AT

mean_individual_memcell_spectra_range_15

B Entries 21888

B Mean 533.7

140— Std Dev 33.83

I~ Underflow 1

120 L Overflow 0

- Integral 2.189%e+04
100[—
80—
60 —
40—
20

B 1 1 | 1 1 1 1 | e LAY 1 1 | 1 1 1 1 | I L | | 1 1 1 1
800 300 400 500 600 700 800
Mean Pedestal MemCell 15 [ADC]
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Entries

Pedestal Spectra for Individual MemCells

rms_individual_memcell_spectra_15

ET

O-Chip,Chn,Mem’ vChip,Chn,Mem= 15

rms_individual_memcell_spectra_15

Entries 21888

1000 __ Mean 3.955

L Std Dev 0.3094

L Underflow 0

800— Overflow 0

L Integral 2.189e+04
600—
400—
200—

O i L1 1 1 | L1 1 1 | | I I | I I | | L1 1 1 Lol 1 | I I | | L1 1 1
0 1 2 3 4 5 6 7 8
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RMS Pedestal MemCell 15 [ADC]

Entries

AT

rms_individual_memcell_spectra_range_15

rms_individual_memcell_spectra_range_15

8000 — Entries 21888

- Mean 3.605
7000 |— Std Dev 0.307

- Underflow 0

- Overflow 0
6000 — Integral  2.189e+04
5000 [—
4000 —
3000 —
2000—
1000 — L

0 : L1 1 | | | | | L1 1 | 11 1 | 11 1 | 11 1 | 11 1 | 11 1 | 11 1
0 2 4 6 8 10 12 14 16 18 20
RMS Pedestal MemCell 15 [ADC]
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Outline ToDo list

Mean/RMS distributions for memcell offsets:

« Channelswise, memcell 0-10 1.

« Chipwise, memcell 0 only, memcell 1 only, etc.

Check individual memcell pedestal spectra for mean and RMS 2.1
For individual memcell 0,1,2 same channels, pedestal value differ
« Two runs (short time scale and long time scale) :

* Two runs (May vs. June and PP vs. no PP)

Implement MIP - Pedestal in MIP extraction

Quality tests, Outliers etc. output pedestal (first) and MIP lists

Compare [ runs PP vs no PP, higher statistics

o g AW

MIP/Pedestal T-check
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v
v

Reference: Pedestal
value of Memcell 1

Dead Channel List
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