
x-axis [mm]

0
5
10

15
20

25
y-axis (beam direction) [mm]

175 180 185 190 195 200 205 210

z-
ax

is
 (

dr
ift

 d
ire

ct
io

n)
 [m

m
]

0

2

4

6

8

10

z-
ax

is
 (

dr
ift

 d
ire

ct
io

n)
 [m

m
]

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

s]µ
T

oT
 [

Timepix hits

Telescope track

Timepix hits

Telescope track

Update on quad beam test analysis

Kees Ligtenberg

Lepcol meeting

May 9, 2019

Kees Ligtenberg (Nikhef) Quad test beam May 9, 2019 1 / 19



In Testbeam data there also seem to be ‘discharges’

From event displays a lot of very similar in a row:

I will try to figure out how many
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Updated event/hit selection

Table: selection cuts. Overall selection efficiency 16%.

Telescope

Number of planes hits > 5
Reject outliers (rx,z < 50 µm)

Slope difference between plane triplets < 1 mRad.

Timepix3 readout

First hit readout < 5×409.6 µs
Average hit readout < 150×409.6 µs

Max hit readout < 200×409.6 µs

Gridpix hit selection

−500 ns < thit − ttrigger < 500 ns
Hit ToT > 0.15 µs

Reject outliers ( rx < 2σx , rz < 3σz )
Reject outliers ( rx < 1.5 mm, rz < 2 mm )

Event Selection

Nhits > 20
(Nrx<1.5mm / Nrx<5mm) > 0.8
xtimepix − xtelescope < 0.3 mm
ztimepix − ztelescope < 0.3 mm
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Run parameters

Runs duration 10 minutes
Triggers per run 2.2 × 106 triggers
Vgrid 330 V
Edrift 400 V/cm
Threshold 550 e−

Temperature (300.5 ± 0.08) K
Pressure 1011 mBar
Oxygen concentration 814 ppm
Water vapor concentration 6000 ppm

Table: Parameters of the three analyzed runs. The error on the temperature and
pressure indicates the spread during one run.
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Number of hits

Number of hits
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Time over threshold
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Time walk correction

Time walk occurs when the apparent time of arrival depends on the
signal amplitude

With Timepix3 the time walk can be corrected for using the Time
over Threshold (ToT) as measure of signal strength:
δztimewalk = c1

tToT+t0
+ z0
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Time walk per chip
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Diffusion in drift direction

z-position [mm]
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Longitudinal diffusion
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Deformation in pixel plane
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Correction of electric field deformations
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Corrected deformations in pixel plane
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Correction of electric field deformations using
y-dependence
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Deformation in pixel plane with contours of fitted slices
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Deformation in pixel plane
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Introducing a y -coordinate dependence improves corners, but there is no
difference for the central region
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Deformation in drift direction
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Distance to track of average of all hits

Residual of mean position of all quad hits to telescope track
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Charge-ToT callibration using test pulses

Test pulse [1.12 mV]
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