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Data from setup

Registered data:

o Trigger time, stage position

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

o Temperature, pressure, Oxygen concentration, relative humidity
Viarife = 280V /cm and Vg = 330V
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Selection

Selection

—500ns < tgrife < 500ns
Hit ToT > 0.15ps
Reject outliers ( > 20, > 20,,> 30, )

Define tyrift = thit — ttrigger
Consider all hits with a drift time between —500 ns and 500 ns
Put z0 for outlier rejection at too low value of -1, until there is a preciser

estimate

Data is mostly from
o run310: 1 mm x,y scan at a drift distance of ~5mm

o run316: 1 mm z scan at 2 points per chip
Nikhef
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Number of hits per laser pulse

More than 2 mm away from the edges
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Average hits per pixel per trigger

and chance of double hits
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Drift time
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Time over Threshold
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Time over threshold distribution for different number of
average hits
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Alignment

The chips positions on the quad are taken from drawings

Align the quad by shifting along 3 axes and rotating around 3 axes:
(3 + 3) parameters

Rotations around x-axis: 0.0054 (0.31°), y-axis: -0.00450 (—0.26°), z-axis:
0.0116 ( 0.66°) with respect to laser stage axis
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Hitmap

y-position [mm]

Hitmap with laser positions

The boxes indicate the posi-
tion of the sensitive part of the 15/ 5az
chip

X-position [mm]
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Time walk

Correct z-residuals due to time walk by
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Time walk per chip

Mean z-residual [mm]
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Time walk effect on z-residuals
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Drift velocity with and without water vapor

6789 5 2 34567893 2 3456789
10 10 E [V/cm]

Blue line is 94.6% Ar, 3% CF4, 2% iC4H10, 0.1% 02, 0.4% H20,
Black line is 94.9% Ar, 3% CF4, 2% iC4H10, 0.1% 02, 0% H20
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Drift velocity
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The drift velocity (51.8 um/ns) is close to expected (54 ym/ns) and lower
than without water vapor (78 pm/ns)

For the single chip laser test the drift velocity (66.5pum/ns) was also lower
than expected (73 pm/ns)

Nik|hef

Kees Ligtenberg (Nikhef) Quad laser setup results September 3, 2018 17 / 46



y-deformations

Tuned values for guard voltages

y [mm]

Mean y-residual [mm]

Veentral guard —-350V
Vguard cage —340V

The distance between the
top and bottom row is not -0.05
yet correct

The central guard seems to
cover a greater part of the
top row -0.15

10 15 20 25 30 35
X [mm]
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x-deformations

Tuned values for guard voltages

y [mm]

Mean x-residual [mm]

Vcentral guard -350V
Vguard cage —340V

The hits are still pulled to-
ward the cage guard?
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X [mm]
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z-deformations

Tuned values for guard voltages

Vcentral guard —350V
Vguard cage —340V

Every chip might have the
same pattern, which is re-
lated to the charge-ToT re-
sponse
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Charge-ToT calibration

The Charge-ToT relation can vary per pixel, and can be calibrated using a

test pulse.

ToT [us]

50 100 150 200 250
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300 350 400 450 500
Test pulse

Top band is the charge-ToT curve
Why is there a second band in this diagram?
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Mean ToT for a test pulse
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Columns

Chip 1 for test pulse fine=404
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Mean ToT for a test pulse per column

tot:col {tpf==364 && chip==1}
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z-residuals by z
for new alignment, no cuts

Chip 1

Chip 2
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Unexplained pattern in

z-residual by drift dis-
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Tuning of guard voltages

Voltage of central guard and the guard around the quad (gaurd cage) can
be tuned

This tuning was done using old alignment method were each chip was
shifted and rotated separately
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y-deformations

Start values for guard voltages

y [mm]

Mean y-residual [mm]

Vcentral guard -360V
Vguard cage —335V

The hits are repelled from
the central guard

The hits are pulled toward
the cage guard
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X [mm]
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x-deformations

Start values for guard voltages

Vcentral guard -360V
Vguard cage —335V

The hits are pulled toward
the cage guard
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z-deformations

e
Start values for guard voltages &
>

Vcentral guard -360V
Vguard cage —335V

Mean z-residual [mm]

R4
»

o
z-residual [mm]

0735 6496 128 160 195 524 356 O
Column
figure 11 from test beam paper

H
10 15 20 25 30 35
X [mm]

Kees Ligtenberg (Nikhef) Quad laser setup results September 3, 2018 28 / 46



y-deformations

Start values for guard voltages

y [mm]

Mean y-residual [mm]

Vcentral guard -360V
Vguard cage —335V

10 15 20 25 30 35
X [mm]
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y-deformations
Central Guard voltage +5 V

Vcentral guard —355V
Vguard cage —335V

Kees Ligtenberg (Nikhef)

y [mm]
H““H‘_q:

40 L L L

35

30[— T

-

25

20

15

10

M

10 15 20 25 30 35
X [mm]

Quad laser setup results September 3, 2018

o
N

o
i
a1

Mean y-residual [mm]

0.

[N

30 / 46



y-deformations
Central Guard voltage +10 V

y [mm]

Mean y-residual [mm]

Vcentral guard -350V
Vguard cage —335V -0.05

10 15 20 25 30 35
X [mm]

Kees Ligtenberg (Nikhef) Quad laser setup results September 3, 2018 31/ 46



y-deformations
Central Guard voltage +15 V

Vcentral guard —345V
Vguard cage —335V
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x-deformations
Cage guard voltage -0 V

Central Guard +10V

Vcentral guard —345V
Vguard cage -335V
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x-deformations
Cage guard voltage -5 V

Central Guard +10V

—-350V
—340V

Vcentral guard
Vguard cage
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y-deformations
Cage guard voltage -10 V

Central Guard +10V

Vcentral guard -350V
Vguard cage —345V
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x-deformations
Cage guard voltage -15 V
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x-deformations

Central Guard +10 V
Cage guard -10 V

Vcentral guard -350V

Vguard cage —345V
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y-deformations

Central Guard +10 V
Cage guard -10 V

Veentral guard -350V
Vguard cage —345V
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z-deformations

Central Guard +10 V
Cage guard -10 V

Vcentral guard -350V
Vguard cage —345V
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Average hit position

Start values for guard voltages
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Average hit position
At calibrated voltages
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Hit Resolution

Use standard hit resolution equation for i = {x,y, z}
of = ojp + Di(z — 20) (2)

oo also contains a contribution from the laser focus size, and therefore it
is not known in advance. Because both gjg and z0 are free parameters and
correlated, fitting is more difficult

Nik|hef
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Hit resolution of hits on a single chip

For chip 4 with Dj, oo and z0 as free parameters
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Hit resolution of all chips summed

For all chips summed, with D;, gjo and z0 as free parameters

T Ok 3 T F 3
£ o9 E E 095 3
g o8t E g o8- E
7 07E d 7 07E El
% 06F El < 06F
% E E| 8 E
£ osg E £ osp 3
2 04f— E 2 o4b E
g F D, 355 um/fem 3 g F 340 pm/fem 3
E 03¢ %0 429 pm 3 E 03 o 262 pm 3
= 02F 20 4.67mm = = 02 20 0.57mm 4
° o1 X2/ ndf 57.5/22 4 S ol X2/ ndf 102/22 4
C: L L L L E| 0: L L L L E|
0 5 10 15 20 25 0 5 10 15 25
z-position [mm] z-position [mm]
T Ik 3
E 09- 3
T gt 3
: % =
¢ o7 E
% 06F E
E] 05; 3 . . .
s o i In the combination ojg is larger
g 04 D, 390 pm/fem 3
15 0'3; %20 387 um 3
= 02F 20 4.17mm 3
° ol X2/ ndf 422122 3
oE | L L L 3
5 10 15 20 25

z-position [mm]

Nik|hef

Kees Ligtenberg (Nikhef) Quad laser setup results September 3, 2018 44 / 46



Hit resolution of hits on chip 4

For

o, from fit to track-residual [mm]

o, from fit to track-residual [mm]

chip 4, with zo = 0 and Dj, ojo as free parameters
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zg is fixed to the approximately correct
value of 0
(this is the limit of the laser stage).
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Hit resolution of all chips summed

For all chips summed, with zp = 0 and D;, cjo as free parameters

T Ok 3 T F 3
E 09 E £ o095 E
S 0.8F E g 0.8F El
‘e 07F g ‘a 0.7F E
% 06F El < 06F
8 ost e € ost
5 055 = £ 055 E|
£ 04Ef 3 2 g4E E
g e D, 355 um/Vem 3 g 340 pm/cm 3
E 03¢ %0 353 um 3 E 03 o 249 pm 3
= 02F 20 0.00mm 3 = 02 20 0.00mm 4
° o1 X2/ ndf 57.5/23 4 S ol X2/ ndf 102/23 4
E L L L L E| E L L L L E|
% 5 10 15 20 25 % 5 10 15 25
z-position [mm] z-position [mm]
T Ik 3
E 09- 3
T gt 3
: % =
¢ o7 E
% 06F E Fa
8 ouf 7 Zzg is fixed to the value of 0.
e E 3 . . .
s o4 b, 390 um/iem 3 In the combination ojg is larger
E 0.3; [ 293 pm o
=026 20 0.00 mm 3
° ol X2/ ndf 422123 3
E | L L L 3
9 5 10 15 20 25

z-position [mm]

Nik|hef

Kees Ligtenberg (Nikhef) Quad laser setup results September 3, 2018 46 / 46



	Introduction
	Time Walk
	Drift velocity
	Deformations
	Charge-ToT calibration
	Tuning of guard voltages
	Hit resolution

