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DESY Il Synchrotron provide electrons with up to 1000

particles per cm?, energies from 1 to 6 GeV;

»  Test Beam took place in beam line 22 of DESY Il ring
in Hamburg, from 4t to 22" November 2011;

> Used 4 GeV electron beam for shower measurements;

» ZEUS telescope planes (1, 2, 3):
Si planes: 300 mm thick

710 14 18

4.8 P17 2]
ale oy

5712 16 19
V1{8|11]15]
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» Trigger scintillators (4,5) :

- Trigger window: 7 X 7mm?
» BeamCal Sensor (6)

- GaAs:Cr sensor
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For shower measurements the beam
focused between pads 5, 9, 13, 12;

= ~50k events/run;

= t=[2X,+ 14X,]; step = 2X,

= X;=0.3504cm

# config files for DUT analysis for all runs
Energy [MeV] = 4
[Telescope 0]
TELOffsetZ = 0.0
[Telescope 1]
TELOffsetZ = 49500.0
[Telescope 2] rup,

TELOf fsetZ = 100000.0 XX ray,
\ TelHitSXXX.root

[DUT]
DUTOf fsetZ = 197000.0

DUTThickness = 500.0 mq\\e‘?’
//[DUT]= Ni-100pm+GaAS-300pum+Ni-100um co®
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= Hits number/plane =1 — one EM shower/event

(X2m 1Y2m) (sz sz)

where:

DigXs and DigYs coordinates have been took f / (X1p Y1) ¢ 0 Xim:Yim) /
all telescope planes;

E

* (X;mYim) = measured coordinates or given coordinates by
TelAna, 1 € [1, 3] ;
+ (X;Yi) = (DigXs, DigYs): Oip i) 3 #ComYan
* (Xip,Yip) = predicted coordinates given by line intersection ‘
with each telescope plane
3
Min (d?) = Min (xi]‘,J - xim)z + (yip - yim)z
[ |
. . < (X,Y)
Spatial resolution: -,

« Sigma from fits are smaller than about 30um

« The Si chamber alignment was make with a maximum 100 um shift
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| Open | | [T Examine | A Walk | £ Fly ||| Collisions

Particle Gun definition:
Incident particles: e

Beam energy: 4GeV

Gauss distribution of beam with o =3 mm

| [ Open | | () Examine Collisions | .

Tracking cuts:
= applied only for GaAs sensor

»  fStopAndKill method was used for

stop any gamma particles

+1 814144

Tracking example for 8 X, tungsten

22" FCAL Collaboration Workshop | 2013 | IFJ PAN| Poland



o- igei :e' ;eie';*
S, /\ SZ/I\
T > t >
t t
20

N— B T
—

Signal:
MAXC(pad_nr)>Eped (pad_nr) + coeP*RMS(pad_nr), where coef=3 >

t

SignalValue

Active pads in a trigger for one track/event: fme e
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The Signal amplitude from one active pad,
run used for uniformity study
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The Signal amplitude from one active pad,
run used for shower study, the absorber thickness: t = 4X,
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Electron beam on sensor
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Shower distribution of the experimental data and MC simulation, respectively
for t = 2X, using R(Ar) and T(Ao)
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The transversal EM shower coefficient (4.,,) for experimental data vs
tungsten radiation lengths
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v" It was developed the methodology for the shower data analysis;

v’ For Signal management was used the same algorithm like in previously analysis;

v’ Longitudinal and radial EM showers dependence in tungsten with thickness between
2X, to 14X, were studied ;

v" Longitudinal and radial EM shower attenuation coefficients were evaluated;

v Experimental data results were compared with a very preliminary MC simulation. This
comparison has suggested that a cross effects on sensor have a big influences;

v New testbeam with layers of Tungsten, more GaAs sensors and more beam particles

energies are needed;
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THANK YOU FOR ATTENTION!
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