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OPAMP Data Analysis Status and Next Steps

Pre-Analysis (Data Quality Assurance)

Use the K, database for analog clusterization in order to
optimize the DQA

Corryvreckan and timing analysis

Draft manuscript ( June 20257?)



OPAMP Data Analysis goals and workflow
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OPAMP TB setup @ SPS-CERN October 2024
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* Pre-Analysis (Data Quality Assurance)

* K, database for analog clusterization

e Corryvreckan and timing analysis

createmask -

~*» MaskCreator

07/03/2025
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* ClusteringSpatial
* Correlations
* Prealignment

ClusteringSpatial -
Correlations .
Tracking4D .

AlignmentMillepede -
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OPAMP Data Analysis goals and workflow

ClusteringSpatial
Correlations
Tracking4D
DUTAssociation
AnalysisDUT
AnalysisEfficiency



Setup, Dataset and Geometry Pre-Analysis

OPAMP_2
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The following work has been performed using Corryvreckan Analysis for:
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Residual in local X

09 analyse : LocalResidual X and Y
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Residual in local Y
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Orientation parameter investigation - Part 1

[ALPIDE_0] (deg)

track_model "gbl" # straightline , gbl
Roll Pitch Yaw s o e o
cut_abs 1mm, 1mm
0 0 -1 min_hits on_track 3
-0.7 exclude dut true
require_detec ] "ALPIDE_@", "ALPIDE 1", "ALPIDE 4" # ori
-0.5 # require_detectors "ALPIDE 1", "ALPIDE 4"
momentum = 120GeV
-0.4 i cluster_usa true # only use a cluster for one track.
-0.3 true
-0.2 ax i2 100 # default to 50

-0.1

[AlignmentMillepede]
0 residual cut 0.1mm
Imm

+0.1 itera __'_:;- 3¢ 3
102 i true, true, false, false, false, true # ori (
+0.3
+0.4
+0.5
+0.7

0 0 +1
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art 1 — OPAMP_2 Seed Amplitude Distribution Fit K, database

OPAMP_2 Amplitude Clusterization Distributions HV=4.8V 21/21-dataset( 210k Ev) ADC thr 3.5mV

300 300 300 300
Pixel 0 Pixel 1 Pixel 2 Pixel 3 .
Landau Fit Landau Fit Landau Fit Landau Fit G I
250 1 MPV:  9.406 250 4 MPV: 10181 250 1 MPV: 9891 250 1 MPV: 10,061 oal:
Sigma: 3.331 Sigma: 3.187 Sigma: 3.059 Sigma: 3.265
200 o ChiZfndef: 4454 200 Chifndof: 3421 200 Chil/ndof- 2705 200 o nci. 2,651 Tr to fit th e d iSt ri b UtiO n
n LanGau Fit 0 LanGau Fit i) LanGau Fit i) LanGau Fit y
€ 150 4 MPV:  9.405 € 150 | MPV:  9.878 S 150 1 MPV:  9.601 € 150 4 MPV: 9.772
Sigma- 3.331 Sigma- 2 407 Sigma- 2.335 Sigma:- 2.526 .
8 Eta: -0.002 S Eta: 2.776 g Eta: 2.605 8 Eta: 2.758 W|t a La ndaau an La n G aus
100 4 Chi¥/ndof: 4.454 100 4 Chi¥/ndcf: 2.632 100 + Chi¥/ndof: 1.975 100 ~ Chi¥/ndof: 2.181
. .
function in order to
0- 0- 0- 0+
&0 70 80 60 60 70 80 &0 70 80 CaICU|ate the MPV_
mv my mv mv
300 300 300 300
Pixel 4 Pixel 5 Pixel 6 Pixel 7
Landau Fit Landau Fit Landau Fit Landau Fit
250 MPV: 9.924 250 A MPY:  10.747 250 o MPV-  10.638 250 4 MPV:  10.600
Sigma: 3.191 Sigma: 3.178 Sigma: 3.171 Sigma: 3.069
200 o ChiXfndof: 3.116 200 Chilfndef: 1770 200 Chi¥/ndof: 2.328 200 o Chil/ndof: 1.548 A DC th res h (0] | d vVa | ue @
n LanGau Fit n LanGau Fit 0 LanGau Fit ol LanGau Fit
€ 150 4 MPV- 9737 € 150 4 MPV- 10471 € 150 4 MPY- 10320 £ 150 4 MPV- 10322
5 Sigma- 2.777 § Sigma- 2 563 5 Sigma- 2.219 5 Sigma- 2 447 3 5 mV'
Eta- 2.066 Eta- 2.512 Eta- 3.118 Eta- 2.465 . .
100 4 Chilfndof: 2.810 100 + Chidndof: 1.415 100 + Chid/ndof: 1.771 100 4 Chid/ndof: 1.205 .

* Good comprom
ood compromise
e 2 2 0 — between pedestal cut

0 10 20 30 40 50 &0 70 80 60 70 80 0 10 20 30 40 S0 60 70 80
my my my mv . . .
300 300 300 300 d t m d f t
Pixel 8 Pixel 9 Pixel 10 Pixel 11 a n Op I IZe I .
Landau Fit Landau Fit Landau Fit Landau Fit
250 MPV.  10.281 250 4 MPV.  10.867 250 MPV.  10.212 250 4 MPV.  10.352
Sigma- 3.356 Sigma- 3.236 Sigma- 2.954 Sigma- 2.883
200 Chi¥/ndof: 3.337 200 - Chi¥/ndcf: 2.141 200 Chi?/ndof: 1.682 200 Chi?/ndof: 1.555
n LanGau Fit n LanGau Fit n LanGau Fit n LanGau Fit
E 150 4 MPV:  9.989 150 4 MPV-  10.554 E 150 J MPY-  10.197 £ 150 4 MPV: 10,112
1 Sigma: 2.568 2 Sigma: 2.371 2 Sigma: 2.931 2 Sigma: 2.430
8 Eta- 2.875 3 Eta- 2.996 3 Eta- 0475 8 Eta- 2.005
100 ChiZindef: 2.682 100 Chidindof: 1661 100 Chi¥/ndof: 1.680 100 + i Chil/ndof: 1.424
50 50 50 50
o- 0- 0- 0- U T 7 T T
80 70 80 60 60 70 80 0 10 20 30 40 S0 60 70 80
my my my my
300 300 300 300
Pixel 12 Pixel 13 Pixel 14 Pixel 15
Landau Fit Landau Fit Landau Fit Landau Fit
250 MPV.  9.714 250 4 MPV.  10.157 250 MPV- 9677 250 4 MPV. 10253
Sigma: 3.373 Sigma: 3.216 Sigma: 2.997 Sigma: 3.129
200 Chi¥/ndof: 4.282 200 - Chi?/ndef: 3.041 200 - Chi?/ndof: 2.271 200 Chi?/ndof: 1746
Jul LanGau Fit a LanGau Fit a LanGau Fit il LanGau Fit
E 150 4 MPV:  9.501 t 150 4 MPY:  9.905 E 150 J MPY-  9.520 E 150 4 MPV: 9.999
a Sigma: 2.730 a Sigma: 2.630 2 Sigma: 2.684 2 Sigma: 2.583
S Eta: 2.719 J Eta: 2.428 S Eta: 1.732 8 Eta: 2.329
100 ChiZindef: 3.863 100 Chidindof: 2.586 100 Chindof: 2.094 Chil/ndof: 1.404
50 50 - 50
0- 0- 0-
my my my
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Part 2 — APTS 3 Amplitude Seed Distribution Fit K, database

APTS_3 Amplitude Clusterization Distributions HV=4.8V 21/21-dataset( 210k Ev) ADC thr 0.0mV

1000 1000 1000 1000
Pixel 0 Pixel 1 Pixel 2 Pixel 3
Landau Fit Landau Fit Landau Fit Landau Fit Goa I .
800 4 MPV: 12.377 a00 4 MPY- 13105 800 4 MPV- 13.033 800 4 MPV: 12424 .
Sigma: 3.608 Sigma: 3.768 Sigma: 3.679 Sigma: 3.666
ChiXfndof: 4326 Chi¥indof- 4284 Chi¥/ndof- 3817 Chi?fndof. 4279 T t ft th d H t H b t
y %004 LanGau Fit y 8004 LanGau Fit w500 LanGau Fit n 5004 LanGau Fit ry orTl e aistriobution
€ MPV:  12.378 5 MPY-  12.960 g MPV-  12.877 g MPV: 12422
Sigma- 3.609 Sigma- 3.488 Sigma- 3.385 Sigma- 3.664 .
8 4004 Eta: -0.003 S 400 4 Eta: 1.844 8 4004 Eta: -1.856 8 4004 Eta: 0.000 Wlt a La ndaau an La n G aus
Chi¥/ndof: 4.330 Chi?/ndof: 4.218 Chi¥/ndof: 3.830 Chi?/ndof: 4.270
. .
200 200 4 200 - 200 f t d t
unction In order to
0- 0- 0- 0+
&0 70 80 60 60 70 80 &0 70 80 CaICU|ate the MPV_
mv my mv mv
1000 1000 1000 1000
Pixel 4 Pixel 5 Pixel 6 Pixel 7
Landau Fit Landau Fit Landau Fit Landau Fit
800 4 MPV:  12.905 a00 4 MPY:  13.154 800 4 MPY-  13.250 800 4 MPV: 12.891
Sigma: 3.567 Sigma:- 3 491 Sigma:- 3.545 Sigma: 3 640
Chi¥/ndof: 3.053 Chi¥/ndof: 2718 Chi?/ndof: 3.127 Chi?/ndof: 3.593
y 9004 LanGau Fit 8004 LanGau Fit 8004 LanGau Fit p 8009 LanGau Fit
H MPV- 12.795 € MPV-  12.970 1= MPY-  13.070 1= MPV- 12 791
5 Sigma: 3.374 5 Sigma- 3 154 5 Sigma- 3 208 5 Sigma: 3 453
400 4 Eta--1.479 400 4 Eta: 1.926 400 4 Eta: 1.947 400 4 Eta- 1.492
Chi¥/ndof: 3.097 Chi¥/ndf: 2.676 Chi?/ndof: 3.008 Chi?/ndof: 3.663
200 200 - 200 - 200
0- 0- 0- 0-
80 70 80 0 10 20 30 40 50 &0 70 80 60 70 80 0 10 20 30 40 S0 0 70 80
mv mv mv mv
1000 1000 1000 1000
Pixel 8 Pixel 9 Pixel 10 Pixel 11
Landau Fit Landau Fit Landau Fit Landau Fit
800 4 MPV- 12826 800 MPV- 13342 800 4 MPY- 13559 800 4 MPV- 12 633
Sigma- 3.574 Sigma- 3.504 Sigma- 3.689 Sigma- 3.511
Chi¥/ndof: 3.235 Chi¥/ndof: 2762 Chi?/ndof: 3.338 Chi?/ndof: 3.239
y 5001 LanGau Fit y 6001 LanGau Fit uy 600 LanGau Fit n 8004 LanGau Fit
€ MPV: 12.697 € MPY:  13.137 € MPY- 13281 = MPV: 12517
5 Sigma: 3.337 5 Sigma: 3.130 E Sigma: 3.090 5 Sigma: 3.299
400 4 Eta:- -1.650 400 - Eta: -2.034 400 - Eta: -2.624 400 4 Eta:- -1.555
ChiXindef: 3.288 ChiZindof: 2.549 Chi¥/ndof: 3.086 Chid/ndof: 3.300
200 200 | 200 200
0- 0- 0+
80 70 80 0 10 20 30 40 50 &0 70 80 60 70 80 0 10 20 30 40 S0 0 70 80
my my my my
1000 1000 1000 1000
Pixel 12 Pixel 13 Pixel 14 Pixel 15
Landau Fit Landau Fit Landau Fit Landau Fit
800 4 MPY- 12272 800 MPY- 12 803 800 4 MPY- 12995 800 4 MPV- 11975
Sigma: 3.571 Sigma: 3.576 Sigma: 3.673 Sigma: 3.477
chi¥/ndaf: 3777 Chi?/ndaf: 3.235 Chi?/ndof: 4.015 Chi?/ndof: 4.058
y 5001 LanGau Fit y 5901 LanGau Fit 5004 LanGau Fit n 5904 LanGau Fit
€ MPY-  12.270 € MPY:  12.687 = MPY-  12.834 = MPV: 11979
5 Sigma: 3.568 5 Sigma: 3.365 E Sigma: 3.350 § Sigma: 3.480
400 Eta: 0.002 400 Eta: -1.545 400 Eta: 1.970 400 Eta: 0.001
Chi¥/ndef: 3767 Chi¥indof: 3330 Chi¥/ndof: 3.966 Chid/ndof: 4.077
200 o 200 200 200 o
0- 0- 0- 0+
my my my my
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Part 3 — Pixel to Pixel Equalization K, database

Goal: Equalize the pixels w.r.t. one of them in order to use the same calibration conversion factor

Pixel 5 has been used as a reference

|px MPV MPV_err sigma sigma_err eta eta_err chi2_ndof ndof ratio MPV_equalized [mV] En_MPV [keV! En_b5Fe_ext [mV] "m_cal_ext [mV/keV]
0 9,405 0,23 3,331 0,123 -0,002 7.2 4,454 99 1,113 10,471 1,501 43,219 7,325
1 9,878 0,105 2,407 0,136 2,776 0,245 2,632 99 1,060 10,471 1591 41,149 6,974
2 9,601 0,086 2,335 0,11 2,605 0,202 1,975 99 1,001 10,471 1/591 42,337 7,176
3 9,772 0,129 2,526 0,164 2,758 0,305 2,181 99 1,072 10,471 1,591 41,596 7,050
4 9,737 0,113 2,777 0,126 2,066 0,287 281 99 1,075 10,471 7,501 41,745 7,075
5 10,471 0,085 2,563 0,104 2,512 0,202 1,415 99 1,000 10,471 1,591 38_.qu: 6;5?g
6 10,32 0,091 2,219 0,127 3,118 0,21 1,771 99 1,015 10,471 1,591 39,387 6,676
7 10,322 0,092 2,447 0,113 2,465 0,217 1,205 99 1,014 10,471 1,591 39,379 6,674
8 9,989 0,119 2,568 0,152 2,879 0,279 2,682 99 1,048 10,471 1,591 40,692 6,897
9 10,554 0,095 2,371 0,127 2,996 0,22 1,661 99 0,992 10,471 1,591 38,514 6,528
10 10,197 0,094 2931 0,086 0,475 0,686 168 99 1,027 10,471 1,591 39,862 6,756
11 10,112 01 243 0,115 2,005 0,245 1424 99 1,036 10,471 1,591 40,197 6,813
12 9,501 0,167 2,73 0,205 2,719 0,402 3,863 99 1,102 10,471 1,501 42,782 7,251
13 9,905 0,116 2,63 0,138 2,428 0,278 2,586 99 1,057 10,471 1,591 41,037 6,955
14 9,52 0,09 2,684 0,097 1,732 0,24 2,004 99 1,100 10,471 1,591 42 697 7,237
15 9,999 0,111 2,583 0,132 2,329 0,268 1,404 99 1,047 10,471 14591 40,651 6,890
Ipx mean_pkl rmms_pkl m_cal [mV/keV]
5 38,819 0,738 6,579
6 39,711 0,719 6,731
9 39,652 0,52 6,704
10 38,972 0,634 6,605
En_pkl [keV]
59 .
Used in the
Corryvreckan

calibration file
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