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Overview

e Test beam setup
— SSD telescope and DAQ
— 5 pixel planes tested

e Test beam results
— Pixel Calibration
— Charge collection
— Charge-sharing
— Spatial resolution
* Four plane pixel telescope

e Conclusions
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Setup: ssb telescope and DAQ
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Setup: 5 pixel planes tested

Samples of FPIX0 and FPIX1 readout chips
bump-bonded to ATLAS sensor prototypes
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«ST2-CIS p-spray «ST2-Seiko p-spray
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Setup: 5 pixel planes tested
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Results:

pixel calibration - pulse generator

FP1X0 bump-bonded to ST1 CiS p-stop

Discriminator Efficiency Curve

Q,,=2500+400e
Q... =106+13¢"

Qnoise,ADC:4OO-|—_96e_

| Dynamic range <1.5MIP

Efficiency (lmV~31.25¢e")
[ y
0.sf Threshold: 0.0775
- Noise: 0.0026
0.6 |
[ |
0.4~
[ ||
0.2
[ I ) ._.Jl[_ . I . I
0Dz% 0.05 0.075 0.1 0.12
Ic: O Ic:42 Vpulze[V]
ADUC responce
I (col5row30)
50000 - @ Measurement
40000 -
—
@
S
@ 30000 -
o
|
m r,
: -
O 20000 s
10000 - e
D |_| 11 1 I 111 1 | 11 1 | I 111 1 | 111 | I 11 11 | 11 1 | I 11 11 |
D 25 50 75 100 125 150 175 200

6/7/00

Readout ( ADC counts)

G. Chiodini - Fermilab 6



Results: pixel calibration - X ray sources

Xray Peaks of an Activated Terbium Foil
FPIX0 bump bonded to a p_spray sensor
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Results: Charge collection
Single chip CiS p-spray

a) FPIXO0 p-spray 1mpr0ved Landau fit

7018

b FPIXO0 p-spray spatial charge collection
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Charge losses not intrinsic to the p-spray

technology but a feature of this particular sensor
design.
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Results: Charge collection
Single chip CiS p-stop

by FPIX0 p-stop spatial charge collection

a) FPIX0 p-stop improved Landau fit
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» The Landau distribution convoluted with a Gaussian
function fit well the charge distribution.

L aE

2
20gJ

e

f(E)=N dE'
\ 270, ¢

* Only less than 0.7 % of the events have a signal less than
15000 e-.
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Resu |tS charge- sharlng

a)
Diffusion

Track
Qright mclmatlon
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Relative fraction of cluster sizes (CS)

Angle | CS=1 | CS=2 | CS=3 | CS=4 | CS=5 | CS
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Results: spatial resolution

Gaussian fit residual distribution

ST1 C|S FP1XO0 detector

10 degrees o©;=9.23um
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Results: spatial resolution

Spatial resolution vs angle

Good spatial resolution at all angles
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Results: spatial resolution
Comparison between detectors

Fixel Resolutian
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» Most of the difference in spatial resolution between
FPI1XO0 (8 bit) and FPIX1(2 bit) is due to the different
readout threshold.

» The charge losses degrades the spatial resolution
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Results: spatial resolution

Bias voltage

For track angle > 5 degrees no degradation of the
resolution when the detector is over depleted.

ST1 CiS FPIXO0 detector
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Results: spatial resolution
Threshold

As expected, larger readout threshold degrades
the spatial resolution.

ST1 CiS FPIXO0 detector
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Results: spatial resolution

2D spatial resolution

ST1 CiS FPIXO0 detector
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Good spatial resolution also when the charge is
shared between the long pixel dimension.
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Results: spatial resolution

Non-Gaussian resolution function
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CS=1 and track angle < 10 degs:
Square convoluted with a
Gaussian

(t-x)?
20\

Wp

dt l
Wy - |2mngy,
CS>1 track angle < 10 degs

and all CS track angle > 10 degs:
Gaussian + power law
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Non-Gaussian part:

*15% of events: half in the constant
term and half in the tails

 power law with an exponent >2
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Four plane pixel telescope

Run: 7358 Event: 136

2.2mm thick
diamond target

Interaction vertex in the target

Run: 7358 Event: 478
I

Thousands 227GeVie

of triggered - T : ]
multiple

interactions

events

Interaction vertex in pixel plane
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Conclusions

e The
as expected and needed
to gain
operational experience with pixel
silicon detectors ( )

* Primary features of results are
clear:

— Very at all angles
— Little sensitivity to the
— Excellent
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