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Threshold

CNAQO2024:
e 9/11: Default
e 1//11: 6 sigma
o except run: 6964,6965: Default
e 13-11: logbook-threshold
e 19-11: logbook-threshold
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Quantity of interest

<% Tracking efficiency
#evt with a matched VTX
#evt with 1 BM track in the VI X acceptance
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Quantity of interest

% Tracking efficiency:
#evt with a matched VTX
#evt with 1 BM track in the VI X acceptance

% Cluster size
o Select events with only 1 track in VTX
o Fill a histogram with cluster sizes from clusters forming tracks
mE mean
m std dev
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Quantity of interest

% Tracking efficiency:
#evt with a matched VTX
#evt with 1 BM track in the VI X acceptance

% Cluster size
o Select events with only 1 track in VTX
o Fill a histogram with cluster sizes from clusters forming tracks
mE mean
m std dev

% Sensors efficiency
o Intersection of BM track with the sensors
o search for a cluster near the intersection point

m #evt with a clust near the intersection point (distance< 2mm)
#evt with 1 BM track in the VTX acceptance
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Quantity of interest

% Tracking efficiency:
#evt with a matched VTX
#evt with 1 BM track in the VI X acceptance

% Cluster size
o Select events with only 1 track in VTX
o Fill a histogram with cluster sizes from clusters forming tracks Dependence on:
m Mmean

m std dev e VTXinteralignment

o \VIX-BM alignement

% Sensors efficiency
o Intersection of BM track with the sensors
o search for a cluster near the intersection point

m #evt with a clust near the intersection point(distance< 2mm)
#evt with 1 BM track in the VTX acceptance
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Sensors efficiency -> Cluster size

VTX Noise - Cluster Size of clusters closest to Bm track VTX Noise - Cluster Size of clusters farest to Bm track
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Sensors efficiency -> Cluster size

VTX Noise - Cluster Size of clusters closest to Bm track VTX Noise - Cluster Size of clusters farest to Bm track
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Sensors efficiency -> Residual
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Residual Y Bmtrack vs Vix Clus
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17/11/2024 Threshold
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Protons 230MeV

Cluster size Cluster size 1 7/1 1 /2 024
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Protons 230MeV

Threshold of the 17/11

- 17/11 17/11 (6964) 18/11 (60->7011)

Tracking efficiency 88.06 £ 0.06 28.22+ 0.32 98.23 + 0.11
Sensor 1 efficiency 90.93 £ 0.05 36.48+ 0.35 91.34 £ 0.22
Sensor 2 efficiency 90.77 £ 0.05 72.18 £ 0.32 91.12 £ 0.22
Sensor 3 efficiency 90.03 £ 0.05 7242 £ 0.32 90.48 £ 0.23
Sensor 4 efficiency 1.23 £ 0.02 0.037+ 0.014 86.29 £ 0.27
Cluster size 1 4.402 £ 0.004 1.61 £ 0.01 4.39 £ 0.0°
Cluster size 2 4.555 £ 0.004 1.63 £ 0.01 4.49 £ 0.0°
Cluster size 3 4.638 = 0.004 1.62 £ 0.01 4.54 £ 0.01
Cluster size 4 3.62 + 0.02 1.62 + 0.21 2.49 + 0.01

e run of 17/11 are compatible with run at 6o of the 18/11

o difference on sensor 4 == 18/11:: some noisy columns of the 4th sensor are masked, and a new power supply is
used

e the last runs of the 17/11 (6964, 6965) are not compatible with previous ones
o run 6964 and 69695, taken after a power cicle of VIX == Default configuration of threshold
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Protons 230MeV

Threshold of the 17/11

- 17/11 17/11 (6964) 18/11 (60->7011)

Tracking efficiency 88.06 £ 0.06 28.22+ 0.32 87.33 £ 0.25
Sensor 1 efficiency 90.93 £ 0.05 36.48+ 0.35 91.34 £ 0.22
Sensor 2 efficiency 90.77 £ 0.05 /2.18 £ 0.32 91.12 £ 0.22

Sensor 3 efficiency )
Consistency between runs ;)

Sensor 4 efficiency

Cluster size 1

Cluster size 2 -> all run (except 6964 and 6965) of the
Cluster size 3 17/11 at 60

Cluster size 4

e run of 17/11 are compatible with run at 6o of the 18/11

o difference on sensor 4 == 18/11:: some noisy columns of the 4th sensor are masked, and a new power supply is
used

e the last runs of the 17/11 (6964, 6965) are not compatible with previous ones
o run 6964 and 69695, taken after a power cicle of VIX == Default configuration of threshold
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Protons

Default
_ 17/11 (6964: 230 MeV) CNAO2023 (6113:
200MeV)
Tracking efficiency 28.22+ 0.32 30.17+ 0.43 37.42+ 0.41 41.40+ 4.35
Cluster size 1 1.61 + 0.0 1.69 + 0.0 1.69 + 0.0 1.70+ 0.09
Cluster size 2 1.63 + 0.01 1.62 £ 0.01 1.70 £ 0.01 —
Cluster size 3 1.62 + 0.0 1.662 0.01 1.67 + 0.0 1.63% 0.08
Cluster size 4 1.62 + 0.21 1.54 + 0.08 3.21 + 1.01 231+ 0.13

e consistency between 6964 & 6749 = run of the 9/11 and 6964, 6965 of 17/11 have the config:_Default

e consistency between 6766 of CNAO2024 and 6113 of CNAO2023 == a|so CNAO2023 is at Default ?

9/11 (6749: 230 17/11 (6964: 230 18/11 (7013:
MeV) MeV) 230MeV)

Threshold Default Default Max Default seems to be different from
I

Sensor efficiency 1~ 37.57+ 0.46 36.48+ 0.35 77.02+ 0.33 Max (259)!

Cluster size 1 1.69 + 0.01 1.61 + 0.01 1.66 + 0.01
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Cluster size in different campaigns (ch3 HW is the same )

e CNAO2024: 200MeV/u C (6747) e CNAO2023: 200MeV/u C (6307)

o Default # pixels per tracked clusters of sensor 1
# pixels per tracked clusters of sensor 1 6000 — TrackedClusPix1
— TrackedClusPix1 — Entries 35117
— Entries 45447 _ Mean 15.42
6000 — Mean 16.43 5000 — Std Dev 4.63
: Std Dev 5.068 -
5000 4000/ CNAO2022 and CNAO2023
4000 ool have the same cluster size
- E of CNAO2024 with Default
2000 - configuration, and is
. e % different from the cluster
o; "1|o"[' I|4|O||H5|0HH6|OIIII7|0||||8|O||H9|OIHI 0(; 1111101111210111130 4"4|0H"5|0HHelo””7|o'”'8|0”"9|0["' S|Ze at 60
e CNAO2022: 200MeV/u C (5460) o CNAO2024: 200MeV/u C (6923) l
o 60 : : :
| | |s possible that also in this
Vertex - # pixels per tracked clusters of sensor 4 # pixels per tracked clusters of sensor 1 , .
— viTrackedClusPix4 - TrackedClusPix1 2 campaigns the VIX is at
- Entries 53160 6000 — Entries 55625
F I|[ | N 3 G Default?
2000:— J— SOOOE—
00I - I1|0I - I2|0I - I30I 40ll | 15|0]l lI6|0ll [I7IOI - 18|0] - 19|0H[ | 0(1)— = I1lOI | 20I - I30I - I40I | 5|OI = I6|0I - I7|0I - l8|0I - l9|0I —
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17/11/2024 Energy scan

(Threshold = 60)
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Protons: Energy scan

e
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Energy scan 17/11 vs 18/11
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18/11/2024 Threshold scan
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230MeV Protons
Threshold scan

Cluster size
5.0 - 18/11/2024
as run: 7005, 7007-7015, 7017,
7018
4.0
-—o— layer 1l
= —8— layer 2
g C SN —&— layer 3
i Traking efficiency
3.0 100 ~ —— *— o
90 -
2.5 - V | |
80 -
4.0 4.5 5.0 5.5 6.0 6.5 7.0 70 -
Trh <
Sensor efficiency £ 60 -
90 4 | /—-§.= )
80 A 90
70 A =
3 4.0 45 5.0 65 6.0 6.5 7.0
E‘ 60 - | Trh
50 -
—&— layerl
40 - -9 layer?2
——&— layer 3
layer 4
30 T r T ' ; T '
4.0 4.5 5.0 5.9 6.0 6.5 7.0

Trh v
I | /\. ... su 3



230MeV Protons
Threshold scan

Cluster size
5.0 - 18/11/2024
is run: 7005, 7007-7015, 7017,
7018
4.0 4
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230MeV Protons
Threshold scan

Cluster size
0 18/11/2024
- run: 7005, 7007-7015, 7017,
/7018
) | = :ggg;; e Cluster size of sensor 4, on 17/11,
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230MeV Protons

40

Threshold study

18/11/2024
-> all layer at 40

| map for sensor 2

- pixe

Vertex
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230MeV Protons Threshold study: 40

Vertex - Tracks map for sensor 1 Vertex - Tracks map for sensor 2

run 7014 -> all layer at 40
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- The track maps reveal the
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< Noisy pixel:
#active pixel
#events

noisy pixel

Pedestal run to study the noise
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—&— layer 1
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Luana Testa
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noisy pixel

e 40

Columns

run: 6993-6997, 7000

Vertex - pixel map for sensor 1
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Sensors efficiency -> Residual

. Residual Y Bmtrack vs Vix Clus
Residual X Bmtrack vs Vix Clus 7 7 1 7/1 1 /2 024
VixBmResX sens = t>.<BmRes  Sensy
— Entries Y 8000 :— II\EAntrles 0 ?)4112?2 C . 2
10000 — Mean 0.005 — Stzagev Ty Fun.: 69 3
B Std Dev 0.2 7000 :_ .
8000 — 6000 — e (luster size>=1
L co00l_ e Cluster size>=2
6000 — [~
B 4000 —
4000 — 3000 —
— 2000 —
2000 — —
B 1000 —
_ =t | | I | | | | T t b - | I L :
0 |
1 0.8 0.6 0.4 ~0.2 0 0.2 0.4 0.6 0.8 1 N 1 L1
Xclus-XtrackBm [cm] 0 0.8 0.6 0.4 0.0 0 0.2 0.4 0.6 0.8 1

Xclus-XtrackBm [cm]

Asymmetry of residual:
e present in all sensors
e present when eliminating noise at cluster size 1
—) Do to the PileUp -> for a more precise analysis it is necessary to observe the (asymmetric) beam size for
pileup events




config1: min 2 pixel per
cluster

Protons: Energy scan

Cluster size Cluster size 1 7/1 1 /2 024
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230MeV Protons

fig1
Threshold scan oS
Sensor efficiency + — 1 8/1 1/2024
] 4= laverp run: 7005, 7007-7015, 7017,
80 A layer 4 7018
201 Efficiency and cluster size
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230MeV Prot
ey rrotons Threshold study: 40

run 7014 -> all layer at 40

correlation of BM tracks and VT Tracks X position correlation of BM tracks and VT Tracks Y position
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230MeV Protons config 1
Threshold scan

Cluster size
7+ | e 18/11/2024
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230MeV Protons

4.50

Threshold study

| map for sensor 2

- pixe

Vertex

| map for sensor 1

- pixe

Vertex

run 7017 -> all layer at 4.50
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