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Comparing Algorithms

Center of Gravity

 (CoG)η

 (Column Couple)η

 (Pixel Couple)η

FF3x3

FF3x3 NR2.6

FF5x5

FF5x5 NR2.6

1.66 1.66 1.63 1.63

1.66 1.66 1.64 1.64

1.96 1.80 2.63 1.96

1.85 1.85 1.82 1.83

1.69

1.73

2.03

2.13

1.70

1.73

1.88

2.16

1.65

1.70

2.64

2.10

1.66

1.70

2.29

2.13

The matrix chart displays the residuals for x (red) and y (green) in
dependence of the clustering procedure and the hit reconstruction
algorithm in µm.
FF = Full Frame; NR2.6 = Noise Reject at 2.6 Sigma



Residuals TB2009
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Residual in Y [micron]
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Residuals in x and y of H3.0.04, H3.0.07 and H3.0.01. Telescope and
DUT hits reconstructed with eta px couple algorithm.



Gainmodulation
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DUT H3.0.04 of TB2009



Gainmodulation
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Telescope Mod4 of TB2008
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Residuals TB2008
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Residuals in x and y of TB2008 DUT mod3 with and without gain
correction. The plots on the top represents the data processing without
correcting for gain variation. The two bottom plots displays the residuals
of the same dataset after row- and column-wise gain correction.
Telescope and DUT hits reconstructed with eta px couple algorithm.



Angular Scan

Angle
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Comparison of the angular scan of TB08. Plotted is the analysis done in
Prague and Goettingen. The deviation in y is a result of the gain
modulation that is corrected for in the analysis of the Prag group.



Surface Charge

In Pixel Hit (m) [micron]
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Calculation of the surface charge
cloud of DUT mod3 of Run1318.

SL :=

Z

−p/2

−∞

ρ(x − m) dx

= P(p/2 − m)

SU :=

Z

∞

p/2

ρ(x − m) dx

= 1 − P(−p/2 − m)

Measurable:

SL : {−p, 0} →



0,
1

2

ff

SU : {0, p} →



1

2
, 1

ff

Average Charge Density ρ(x); Cumulative

Charge Distribution P(x); In Pixel Hit m;

Distance from Hit x ; Pixel Pitch p



Fitting the Eta Distribution to Data
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Eta Distribution

Fit of a theoretical eta distribution to the measured data (TB08 Run1318
mod3).

In the model the diffusion spread is proportional to
√

z .



Fitting the Eta Distribution to MC
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Comparison of a theoretical eta distribution to the digitizer montecarlo. The

extracted diffusion constant (0.224µm) differs from the constant set in the

digitizer (0.25µm).



Fitting the Eta Distribution to MC
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Comparison of a theoretical eta distribution to the digitizer montecarlo with no

noise. The extracted diffusion constant (0.224µm) differs from the constant set

in the digitizer (0.25µm).



Fitting the Eta Distribution to MC
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Comparison of a theoretical eta distribution to the digitizer montecarlo with no

noise and no fluctuations in the charge deposition. The extracted diffusion

constant (0.224µm) still differs from the constant set in the digitizer (0.25µm).



Analysis Flow
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Flowchart displaying the basic flow of the analysis chain. For clarity of
presentation the “AIDA Processor” and the root files produced along the
way are not drawn.



Analysis Flow
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Flowchart displaying the basic flow of the analysis chain including gain
correction. For clarity of presentation the “AIDA Processor” and the root
files produced along the way are not drawn.



Gain Pixel Map TB08
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Gain modulation map

Gain modulation calculated
from average of seedpixel of
Run1318 TB08.



Gain Row Map TB08
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GainRow modulation map

Gain modulation calculated
from seed of Run1318
TB08 and averaged over
the columns.



Gain Column Map TB08

0 10 20 30 40 50 60
0

20

40

60

80

100

120

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

GainColumn modulation map

0 10 20 30 40 50 60
0

20

40

60

80

100

120

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

GainColumn modulation map

0 10 20 30 40 50 60
0

20

40

60

80

100

120

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

GainColumn modulation map

0 10 20 30 40 50 60
0

20

40

60

80

100

120

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

GainColumn modulation map

0 10 20 30 40 50 60
0

20

40

60

80

100

120

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

GainColumn modulation map

0 10 20 30 40 50 60
0

20

40

60

80

100

120

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

GainColumn modulation map

Gain modulation calculated
from seed of Run1318 TB08
and averaged over the rows.



Gain Pixel Map TB09

0 10 20 30 40 50 60
0

50

100

150

200

250

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

Gain modulation map

0 10 20 30 40 50 60
0

50

100

150

200

250

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

Gain modulation map

0 10 20 30 40 50 60
0

50

100

150

200

250

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

Gain modulation map

0 10 20 30 40 50 60
0

50

100

150

200

250

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

Gain modulation map

0 10 20 30 40 50 60
0

50

100

150

200

250

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

Gain modulation map

0 10 20 30 40 50 60
0

50

100

150

200

250

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5
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Gain modulation calculated
from average of seedpixel of
Run2169 TB09.



Gain Row Map TB09
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GainRow modulation map

Gain modulation calculated
from seed of Run2169
TB09 and averaged over
the columns.



Gain Column Map TB09
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Gain modulation calculated
from seed of Run2169 TB09
and averaged over the rows.


