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Data from setup

Registered data:
o Trigger time and trigger number
o Hit time, ToT, row, col (for all 4 chips)
o Telescope frame number, trigger numbers, row, col (for all 6 planes)

o Temperature, pressure, Oxygen concentration, relative humidity

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

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

o VGrid = 300V, set lower to solve problems with the limited link speed
o Threshold at ~650 e (65 DAC counts above noise)
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Time matching of telescope and Timepix3

Trigger time offset
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Timepix3 and telescope are both in data driven mode
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Each telescope frame (115.2 ps) can have a range of triggers

©

Decode trigger number in Timepix3 using rising edge only
o Save Timepix3 tracks in a £500 ns window around a trigger
Look for additional hits up to 4 x 409.6 ps later

For each frame, attempt to match all events of the Timepix3 with triggers

in the range Nik[hef
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Selection

Selection

—500ns < tpiy — tirigger < 500 ns
Hit ToT > 0.10ps
Reject outliers ( ry < 1.5mm, r, < 3mm )
Nhits > 20
(er<1.5mm / er<5mm) > 0.8
Xnit — Xtrack < 0.3 mm

o Define tynis = thit — tirigger
o Calculate zhit = tyrit Vdrift

o Define residual ryit = Phit — Pexpected
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Time walk correction

Mean z-residual [mm]
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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

= o
£ 140E

X-position [mm]

Kees Ligtenberg (Nikhef) Preliminary quad test beam results

November 30, 2018

Nik|hef

DA
7/ 30



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

x10°
220 7_‘ AL B N A

200 chip2 e chip 2
180
160
140
120
100
80
60
40
20

Hits

----chip3 ——— chip 4

[EnY
m—H\‘H\‘\H‘\H‘H\‘\H‘\H‘H\‘H\‘\H‘H\-L

-15 -1 05 0 05 1
x-residual [mm]
Nik|hef
o F = E DQAC
Kees Ligtenberg (Nikhef) Preliminary quad test beam results November 30, 2018 13 /30




x-residual

10
w

220
200
180
160
140
120
100

80

60

40

20

0\\\\\A\A—l' il IR i .
-2 -1.5 -1 -0.5 0 0.5 1 1.5

x-residual [mm]

L L e e s e
chip 1 (mean 47 ym) ~ ------ chip 2 (mean 55 pum)
---- chip 3 (mean -46 pm)  --—-- chip 4 (mean -24 pm)

Hits

\H‘H\‘\\\‘\H‘H\‘\H‘\H‘H\‘\H‘\H‘H\Llﬁ

\H‘H\‘H\‘\H‘H\‘\H‘\H‘H\‘\H‘\H‘H\r

N

Nik|hef

Kees Ligtenberg (Nikhef) Preliminary quad test beam results November 30, 2018 14 / 30



x-residual

In fiducial area
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z-residual
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z-residual
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Drift velocity
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The drift velocity is 56.7 pm/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

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

p1 n Pa
1+ (x—po)?/ps 1+ (x—p3)?/p3

+ Ps,

0Xcorrection =

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
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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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