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Data from setup

Registered data:

Trigger time and trigger number

Hit time, ToT, row, col (for all 4 chips)

Telescope frame number, trigger numbers, row, col (for all 6 planes)

Temperature, pressure, Oxygen concentration, relative humidity

Most of plot from run 627 with old quad (quad 3)

Vdrift = 280 V/cm, which is not at maximum drift velocity because of
oxygen concentration around 4000 ppm

VGrid = 300 V, set lower to solve problems with the limited link speed

Threshold at ∼650 e (65 DAC counts above noise)
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Time matching of telescope and Timepix3

triggerTime
Entries    3.172966e+07

Mean   0.8778

Std Dev      2305
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Entries    3.172966e+07

Mean   0.8778

Std Dev      2305

Trigger time offset

Timepix3 and telescope are both in data driven mode

Each telescope frame (115.2 µs) can have a range of triggers

Decode trigger number in Timepix3 using rising edge only

Save Timepix3 tracks in a ±500 ns window around a trigger

Look for additional hits up to 4 × 409.6 µs later
For each frame, attempt to match all events of the Timepix3 with triggers
in the range
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Selection

Selection

−500 ns < thit − ttrigger < 500 ns
Hit ToT > 0.10 µs

Reject outliers ( rx < 1.5 mm, rz < 3 mm )
Nhits > 20

(Nrx<1.5mm / Nrx<5mm) > 0.8
xhit − xtrack < 0.3 mm

Define tdrift = thit − ttrigger

Calculate zhit = tdriftvdrift

Define residual rhit = phit − pexpected
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Time walk correction
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Time walk correction
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Hitmap of all hits for a part of the run

In global coordinates, projected in the xy plane
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Hitmap of selected hits
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Hitmap of selected hits
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Total number of selected hits
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Selected number of hits per chip
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Time over threshold
of all hits
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x-residual
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x-residual
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x-residual
In fiducial area
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z-residual

z-residual [mm]
3− 2− 1− 0 1 2 3

 H
its

0

50

100

150

200

250

310×
chip 1 chip 2
chip 3 chip 4

Kees Ligtenberg (Nikhef) Preliminary quad test beam results November 30, 2018 16 / 30



z-residual
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z-residual
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Drift velocity
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The drift velocity is 56.7 µm/ns
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Drift velocity
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x-residual by drift distance
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Transverse diffusion
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Longitudinal diffusion
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Transverse diffusion
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Longitudinal diffusion
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Deformations in the plane as a function of x
Before correction
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Corrections for the deformations in the plane

xResidualByPosition_locExp_pfx
Entries  1919402
Mean    9.963
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Std Dev     2.117
Std Dev y   0.312

 / ndf 2χ   2481 / 212
p0        0.03± 13.15 
p1        0.0±0.7 −  
p2        0.01±  1.29 
p3        0.02± 13.97 
p4        0.05±1.34 − 
p5        0.0240± 0.9423 
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mean x-residual by position
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mean x-residual by position

Use a combination of two Breit-Wigners to fit the deformation due to the
electric field and due to edge effects:

δxcorrection =
p1

1 + (x − p0)2/p22
+

p4
1 + (x − p3)2/p25

+ p6,

where p is a set of parameters and x the projected position onto the track
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Deformations in the plane as a function of x
Before correction

x-position [mm]
0 5 10 15 20 25

 x
-r

es
id

ua
l [

m
m

]

1−

0.8−

0.6−

0.4−

0.2−

0

0.2

0.4

0.6 Before correction

Kees Ligtenberg (Nikhef) Preliminary quad test beam results November 30, 2018 28 / 30



Deformations in the plane as a function of x
after correction
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x residual by position
after correction
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