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An example Pulse of 400 mV
* pk-pk mean vale = 400 mV
* rms at high state = ~1.5 mV
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List of Pulses used

Measure P1:rms(C1) P2:rms(C1) P3:ampl(C1) P4:Ivi@x(C1) P3:- - - P6:hmean(C1) P7:--- P8:- - -
value 6.9 mV 396.9 mV 400.5 mV 380 mV — — —
mean 7.5488 mV 395452 mV 400.1593 mV 389.628 mV - — —
min 6.2 mV 3921 mV 3974 mV 373 mV —_ — —
max 10.0 mV 3994 mV 402.9 mV 408 mV - _— — o _ V
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Setup: The pulses applied for calibration

B File § Vertical ¢+ Timebase [ Trigger & Display # Cursors E|] Measure @& Math |~ Analysis X Utilities @ Support
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By applying some delay we can trigger on 8!

s 0hs 500 ns 1ps 15 ps 2 s 2.5 s
the High State (i.e., +200 mV)
or the Low State (i.e., 0 mV)

-2.5 s -2 IS -1.5 s -1 s




Procedure:
working with ~ 1000 events, Data file = ASCII

The events does not start from a certain fixed cell ID.

However, at the end, the amplitude correction for all the cells of a channel 1s stored in an organised set.

Run 1 (Ch i):

Event O Event 1 Event 2 Event 999
415106 ] .[12]3 3241325|326| ... |322|323 77178 79| ... | 75|76 .. |134[135(136/| ... [132]133
Run 1 (Ch i): Cells are organised event-by-even for a Run

(a manual check 1s done with 3 events to validate the code)

Event 0 Event 1 Event 2 Event 999

O/ 1| 2 | .. 010221023 O | 1| 2 | ..010221023 O | 1|2 ] .. (0221023 ... | O | 1 | 2 | .. 10221023




PI‘OCEdlll‘e: Number of events= ~ 1000 events, Data file = ASCII

The events does not start from a certain fixed cell ID.
However, at the end, the amplitude corrections will be presented in an organised set.

Event 0 Event 1 Event n Run 1 (Ch i), X mV Run 1 (Ch i)
O + O T O =~ adc_ave of cell#0 adc _correction of cell#0
1 + 1 T 1 = adc_ave of cell#1 adc_correction of cell#1
3 + 3 T 3 =2 adc _ave of cell#2 adc_correction of cell#2

adc _correction of

— #
1022 4+ 1022 + [1022 > adc_ave of cell#1022 cell#1022
adc correction of
_ # B
1023 i 1023, 4+ [1023 —> adc_ave of cell#1023 cell#1023
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ADC

ADC

Ch#0 :: Calibrating each Cell

Channel#0 Cell#0
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¥2 / ndf 3.255 /3
p0 2397 +0.4658
p1 3.85 +0.002043
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Channel#0 Cell#2
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%2 I ndf 222/3
p0 2407 +0.3847
p1 3.831 +0.001687
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Calibration plots for all 1024 cells are printed for documentation
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ADC
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Ch#1 :: Calibration example

Channel#1 Cell#0

n lllllllllllllllllllllllllllll

x? | ndf
p0

p1

12.24 /3
2424 +0.9033
3.859 +0.003961

1 l 1 1 1. 1 I L1 1 1 I L1 1 1 I L1 1 1 l L1 1 1 l L. 1 1 1 I | —_—
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A movie showing calibration for the first 24 cells of channel#1



Results: Ch#0 :: Slope (adc/mV) and Offset (adc) profile
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Results: Ch#0 :: Slope (adc/mV) and Offset (adc) histogram

averaged over 1000 Event

Slope Offset
Ch_0: Slope (adc/mV) distribution of the Cells Ch_0: Offset (adc) distribution of the Cells
— -y -
g E £ 18—
w45 Slope histogram w » Offset histogram
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Results: Ch#0 :: Correction (adc) Calculation

(correction)cel’”0 = (fit offset)cell#0 - (adec (OmV)cell#0

distribution of corrections for 1024 cells of Ch 0

E Entries 1024
70—
- Mean  0.9664
60:— Std Dev 0.4758
- i 1
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o Correction (adc)



Incorporating calibration to the Analysis Framework

All adc-calibration related data will be contained in V1742 adc calibration.root

--{d|README.deb

: G* Store_slope_offset.C
IT_gV1742 adc_calibration.root
B _|Ch 0;1

- & Cell

-3 Offset
E ..... & Slope

TFile contains all ‘Channels' in TTrees

‘ -iJ Ch_1;1 I Channels contain 1n TBranch:
5 : slope, offset, corrections

ﬁ'
O
2
1

----- ﬁ Offset

..... & Slope
------ -3 Correction

G* adc_calibration_all_cells.C In ‘adc' or ‘mV," you have it as you like it
- ]all_data.txt
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Checking for any bias in the calibration

Channel#0 Cell#0

(é 4000 —
— | %2/ ndf 3.255/3
3s00(— | PO 2397 +0.4658
- | pl 3.85 +0.002043
3000
2500 :—
2000}—
1500 :—
1 1 l 1 1 1 1 I | 1 1 1 l 1 1 1 | l 1 | | 1 1 l 1 1 1 | | l 1 | | | l | |
10007250 —200 ~100 0 100 200 300
mV

cell#i

(residual)x mv = (mean adc)x mv - (fit adc)x mv
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Checking for any bias in the calibration

cell#0

(residual)200 mv = (mean adc)200 mv - (fit adc)200 mv

ADC_p200 Channel#0 Cell#0

S0 htemp ‘9': 4000(— V4

i _ - | %2/ ndf 3.255/3

i Entries 1024 _
40— l 3500 — po 2397 +0.4658

- | Mean 3156 - | pt 3.85 +0.002043
30— N

- m 2500(—
20— _

l 2000—
101~ 1 1500 :—

B | ||'| | | | ||_| | ’_IrLIJﬁJj | | | | | | | | | | | | | ||_L|-_‘| | 1000 1 1 l 1 1 1 1 l 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1
oo 3050 3100 3150 3200 3250 -300 -200 -100 0 100 200 300

ADC_p200 (adc) mV
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Checking for any bias in the calibration

cell#i

(residual)x mv = (mean adc)x mv - (fit adc)x mv

Channel#0 Cell#0

residual (adc)
(6]
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A movie showing the distribution of residuals for the first 24 cells of channel o
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®* | have done, so far, calibration for only 2 channels (Ch#0, Ch#1)
® All calibration data have been collected

* |f the analysis is ok, | will complete it for the rest of the channels

Thank you!
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Suggested results from the discussion on 19 Jan 2023

24 Jan 2023
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(Chi"2 / ndf) for each cell

Ch_0: v2/ndf from all cells
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For a few cells, the calibration fits are away from ‘mean good quality’
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distribution of (chi*2/ndf)

Ch_0: v?/ndf from all cells
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how ever the distribution seems to be quite expected
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Offset for all odd/even cells in different colours

Offset [ADC]
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obviously, something is there!
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Offset [ADC]
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Offset for all odd and even cells separately

Ch_0: Offset for odd/even Cells

nodd=13,35,...,1023
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Ch_0: Offset for odd/even Cells

n_even = 0,2, 4, ..., 1022
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The band structure in offset exists only for the even cells!
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Entry

distribution of Offset for all odd and even cells separately

n_odd= 13,3, ..., 1023 n_even= 0,2, 4, ..., 1022
Offset Odd Ce”s Offset Even Ce”S
— -
B = 10
1 4 __ Difset histogram for Odd cells LL — Qffset histogram for Even cells
_ Entries 512 i Entries 513
12— Mean 2379 81— Mean 2403
- Std Dev 24.11 i Std Dev 38.67
10 — |
- o
8 — :
6[— Al
4 :
B 21—
2 |
B | | | | | | | | | | | | I‘ | H | | | | | | | | | | | | | | | | | | | | B l | | | | | | | | | | | | | | | | | | | Hl | | | | | | | | | | | | | |
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Clearly even cells contributes larger rms to the global offset distribution
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Slope for odd/even cells in different colours

Slope [ADC/mV]
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There is not much difference in odd/even cells for slopes
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Slope for all odd and even cells separately

Ch_0: Slope for odd/even Cells Ch_0: Slope for odd/even Cells
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There is not much difference in odd/even cells for slopes
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Entry
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distribution of Slopes for all odd and even cells separately

n_odd=1,3,35,...,1023

Slope Odd cells

H

Blope histogram for Odd cells

Entries 512

Mean 3.823

Std Dev 0.01037
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There is not much difference in odd/even cells for slopes
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n_even= 0,2, 4, ..., 1022
Slope Even cells
__ $lope histogram for Even celld
E Entries 513
- Mean 3.823
B Std Dev 0.01048
B ] ] ] ] | ] ] 1 M | ] ] ] I‘|_|_i_|_\ ] ] ] ] | ] ] ] ] | ] ] ] ]
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Thank you again !
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