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Introduction

* Discriminate between beamstrahlung° and physics hitse

(simulation by o
P. Luzniak) pixel array
Hits in the first VTX Local coord’s

layer r = 15 mm
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Dedicated measurements at DESY I

* Beam tests at DESY — 6.5 GeV electrons

» Silicon strip telescope

* Measurements of MIMOSAS
(MAPS device) response at

co"imatOr

Converter Mag net

different beam incident angles

* Adjustable mounting
® € (0°,80°)

September 2007
Preliminary results
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MIMOSAS - a MAPS prototype I

| 1 pixel clusters |
* MIMOSAS5 measurements

*+ Pixel size: 17um X 17um

Number of events
2
\

+* Epitaxial layer: 14um .
’ Seed charge distribution

* Thickness: 120um . for © = 0°

L T
50 100 150 200

Signal [ADC]
Spatial resolution for ® = 0°
,.;E — hei ,;E b — hez
5k = w8 L
D RMS 1120 bt RMS 12.02
T m ¥ I ndf 156.1 1 18 B %0 nlf 170418
5 - Ih | consma nt 1293 1 29.5 = Canstant 1075+ 273
a Mean 86T 2 0.150 2 Mean  -0.2635 : 0.1686
E o Sigma 8.941+ 0.140 E aon Sigma 43102
= =
a0 |—
0o |—
[ 11 —
e
a0 |—
200 |—
0 |—
. T L L]
Al =50 [] 0 R L] =50 ] i} 1aa
Res, [1m] Res, [im]
i
t ukasz Maczewski Page 4

Warsaw University ALCPGO7 - Fermilab 2007



Mean cluster shapes - measurements I

e =60’

Mean clusters
d=0°

Mean charge [ADC]

Mean charge [ADC]

Mean charge [AD

Cluster elongation
depends on 0
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Cluster parameters — reconstruction of angles I

» Charge distribution matrix ) )
diagonalisation: =78 &=-38

values determined by alignment

* Eigenvalues - elongation —» ®
+ Eigenvectors - @

charge [ADC]

Mean

Mean cluster
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Cluster orientation I

Reconstructed ® angle ®=78 ®=-38

values determined by alignment
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Cluster parameters — reconstruction of angles I

" =
m —
g - g
2 [ o3 1.6
&35 %
o [ @
- 7]
30 B4
- o
- @
25 1.2
20—
- 1
15 I
- i 0.8
10 i
- 0.6
5 -
- . 0.4
DI_III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I —IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
45 50 55 60 65 70 75 80 0 10 20 30 40 50 60 70 80
O [deq] © [deq]

* Precision of ® determination increases with ®
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Beamstrahlung background rejection I

Partial preliminary results

B

T
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e physics hits Hits in the first VT X layer (r = 15 mm)
e beamstrahlung — ee” pairs simulated by
Guinea Pig @ 500GeV
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A simple model of charge diffusion I

7 A
Charge in a pixel
| . _ I T
* |sotropic thermal diffusion 7 :
leads to charge spread into P‘%‘EIS
adjacent pixels — cluster . L3
formation
Epltax1al _
X Substrate Y
(p Vs

* Deposited energy is converted to Cﬁarge (Q) and redistributed
Into pixels according to the formula; Attenuation term

@ m (}\ — effective
- Page 10

attenuation constant)
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Isotropic diffusion ==
pic diffusion

q(R)=Q

A to be determined



Determining A I

* Also include: noise and conversion to ADC

| Beam test data | | Monte Carlo |
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Signal . =int(«-Charge,,.(A))+Noise
pixe MC
* o and A to be determined from comparison Monte Carlo to data
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Data versus MC
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Data versus MC I
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Summary I

* Measurements at different incident angles show cluster
elongation

* Significant cluster elongation for 8 > 60° allows ® and ©
determination

* Promising perspectives for beamstrahlung rejection

+ Parametrisation of MAPS response presents good agreement
with data, work in progres
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