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TB analysis: status

Assumptions done for the tracking:
e just time coincidence, NO spatial check of any kind
e consider events with just one clz per plane

What's new
Tracking
e Found and fixed some bugs in the analysis code
e Implemented three steps of alignment:
o Preliminary alignment of detector 2 with respect to detector 0

o Alignment of detector 1 (offset in xy) to have residual distributions centred in zero
o Correction for tilt on xy for detector 1

Efficiency
e Efficiency calculated as #coincidences 0-1-2 /#coincidences on det0-det2



Tracking - preliminary results: long default run

Step O:

No alignment nor tilt correction

Long run (41 spills) with default configuration VCASN = (13,5,5); HV (-80, -90, -90) V

Residual on columns for VCASN = 5, long run
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. Residual on rows for VCASN = 5, long run
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Step 1:
Alignment: residuals after preliminary alignment of det2 Det2 preliminary alignment

— shifting rows and cols of det2 by the value of the intercept obtained from the fit of the
correlation plot

— Step 2: use the mean obtained from the fit of the residuals to align det1

_Residual on columns for VCASN = 5, long run Residual on rows for VCASN = 5, long run
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Step 2:

Alignment: residuals after alignment of det1 Det1 (DUT) alignment

— shifting rows and cols of det1 by the value obtained from the fit of the residuals obtained after
the preliminary alignment of det2

Residual on col for vcasn =5 Residual on rows for vcasn = 5

3 3
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Residuals distribution for columns are wider and more asymmetrical —
study of residuals in sub-regions of the pixel array to investigate this

behaviour

Residuals for sector [0,127]:

— selecting only events in sector with col [0,127], row [0, 511]

Residual on col for vcasn =5

Residual on rows for vcasn =5
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— selecting only events in sector with col [128, 255], row [0, 511]
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Residual on rows for vcasn =5
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Residuals of sector [256, 383]:

— selecting only events in sector with col [256, 383], row [0, 511]

. Residual on col for vcasn =5 . Residual on rows for vcasn =5
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— selecting only events in sector with col [384, 511], row [0, 511]

h_col
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Residual on rows for vcasn =5
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Cutting on columns: first sector

Residual on col for vcasn =5

h_col
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Cutting on rows: first sector
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Opposite behaviour — tilt on x-y?

Orow >>> Ocaol
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h_row
- Entries 93157
14000 — Mean 0.01340
- Std Dev 0.006403
12000 Constant 6930 + 31.1129
- Mean 0.01351 + 0.00002
: Sigma 0.005651 + 0.000016
10000{—
8000|—
6000|—
4000
2000
o ] IR U N O N T WO T
-0.02 -0.01 0 0.01 0.02 0.03 0.04
Residual row [mm]
Residual on rows
h_row
8000 = Entries 54704
- Mean 1.809e-4
7000{— Std Dev 0.01298
- Constant 4829 + 25.1891
5000 Mean -7.878e-5 £ 5.302e-5
B Sigma  0.01191 1 0.00003
5000
4000
3000
2000f—
1000

b

TR ST R vl IR AR s Lol
.1 -0.08 -0.06 -0.04 -002 0 0.02 0.04 0.06 008 0.1 12
Residual y [mm]



y-res [mm]

Middle Detector

y-residuals vs expected x
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Before vs after tilt correction

Residuals on full array

Residual on col for vcasn = 5

3
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Step 3:

x-y tilt correction

Residual on col for vcasn = 5

x10 h_col
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Before vs after tilt correction

for residuals of sector [0,127]

Residual on col for vcasn =5
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F Entries 93157
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Step 3:
x-y tilt correction

Residual on columns vcasn = 5

h_col
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Residuals for VCASN =1
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Residuals for VCASN =3

Residual on rows for VCASN = 3
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Residuals for VCASN =7

Residual on rows for VCASN = 7 Residual on columns for VCASN = 7
h_row h_col
18000 — Entries 169835 18000 — Entries 169835
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Residuals for VCASN =10
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Residuals for VCASN =15

Residual on rows for VCASN = 15 Residual on columns for VCASN = 15
h_row h_col
It 18000 B
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Residuals for VCASN = 20

Residual on rows for VCASN = 20 Residual on columns for VCASN = 20
h_row 18000 h_col
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Resolution vs threshold (VCASN)

resolution [mm]

Resolution vs VCASN
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Resolution vs threshold (VCASN) and Multiplicity vs threshold (VCASN)
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Preliminary study of efficiency

For efficiency estimation, proper cuts have been set to neglect regions excluded by
alignment correction.

Hitmaps of detectors after cut
( cut at 30 < row < 505, 0 < col < 450)
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Preliminary study of efficiency: Efficiency vs VCASN

Efficiency vs VCASN (angle 0°)
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We estimate the efficiency as:

# events with one clz per chip
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# events with one clz on external planes

Errors calculated considering poisson
errors for num. and den. and then
propagating.

25



