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TB analysis: status

What's new

Study on coincidences with more than one cluster on DUT
Study of possible multiple scattering events

Study on highest threshold (VCASN = 1)

Efficiency: study squared vs radial spatial cut

In-pixel efficiency map




Multiple clusters on DUT coincidences



Study of coincidences with multiple clz on DUT
TW =25
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than one cluster on DUT



Study of coincidences with multiple clz on DUT (TW = 25)
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Study of coincidences with multiple clz on DUT (TW = 25)

Event on detl with multiple clz (11) on coincidence (#160200)
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Multiple scattering



Study of multiple scattering:d=5vsd =3 multiplicity distribution of clusters

on DUT that are more included in

Multiplicity distribution spatial cut d = 5 but notind = 3
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Study of multiple scattering: d=5vsd=3 Coincidence with large cluster
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Study of multiple scattering: d=5vsd=3
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Study of multiple scattering: d=5vsd=3
Events @ 5 sigma from expected hit — Multiplicity = 1
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Study of multiple scattering: d=5vsd=3
Events @ 5 sigma from expected hit — Multiplicity = 3

expected hit Cluster of detl with multiplicity = 3
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Study of highest threshold run
(VCASN = 1)



Study of VCASN 1 data

No cut on clusters multiplicity, all clusters are analysed
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Study of VCASN 1 data

No cut on clusters multiplicity, all clusters are analysed
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Study of VCASN 1 data
analysis of clusters with multiplicity < 4

number of clz with mult = 1 — 46382 (25.65%)
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Study of VCASN 1 data
analysis of clusters with

multiplicity = 2

total number of clz with multiplicity = 2
90805
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Study of VCASN 1 data
analysis of clusters with

Final residual col
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Efficiency



*after alignment some row or col values are

Efficiency shifted outside the sensor area

New algorithm

1.

2.
3.
4

With tracks from previous tracking algorithm (one cluster on all planes), perform alignment and
tilt correction

Cut events out of sensor area [0,512] *

Select events in time coincidence with time window (tw) between external planes 0,2

Look for clusters on plane 1 in same time window (tw) applying spatial cut:

282

Example for

abs (cluster center - expected hit) < d [pixel]

280

(squared fiducial area around the expected hit on det1) u
NOTE: If there is more than one cluster on plane 1,
select the closest to the expected hit.

272 Il hit pixels

@ expected hit
8 clz center detl

Compute efficiency as

# complete coincidences 0,1,2
# complete coincidences 0,1,2 + # incomplete coincidences 0,2 14

ef ficiency =



Efficiency: Squared vs radial cut study

abs (cluster center - expected hit) < d [pixel] example ford =2

450

@ expected hit @ expected hit
8 clz center detl 8 clz center detl




Efficiency: Squared vs radial cut study @ TW = 25

Long default run @VCASN =5
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In-pixel efficiency map



In- pixel efficiency

Algorithm:
1) Efficiency algorithm to find complete coincidences 0,1,2 and incomplete coincidences 0,2

Parameters used

o Time Window =25 ts From last meeting they seemed to be the best set of parameters
e Spatial cut = 5 [pixels]

2) Pixel is subdivided into 25 subregions M[i][j] (with M = 5x5 matrix) and for each in-pixel
subregion the efficiency is computed considering only tracks with the expected hit on DUT inside

it.
3) Compute In-pixel efficiency matrix as

" Mo, [T + Moy [i[)]
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In-pixel efficiency map @ TW=25+d=5 61 spills @ VCASN =5
All data

Statistics: ~ 15k entries per bin

In-pixel efficiency map In-pixel efficiency map

0.9955

10

0.9950

0.9945

0.9940

=
=
~
8
=
>
o
X
o
T

£

in-pixel Ytrack [um]
o

0.9935

-10
0.9930

5

10 5 0 5 10 in-pixel Xtrack [um]
. . & rac
in-pixel Xtrack [umM]

= 25 um pitch divided in 5x5 regions > No significant difference:

Aouapie

maximum efficiency variation ~ 0.25% -



In-pixel efficiency map @ TW=25+d=5 61 spills @ VCASN =5
Data from clusters with multiplicity =1, 2
Statistics: ~ 9k entries per bin
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In-pixel efficiency map @ TW=25+d=5 20 spills @ VCASN = 1
Statistics: ~ 9k entries per bin

All data Multiplicity 1 and 2
Statistics: ~ 7k entries per bin Statistics: ~ 5k entries per bin
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