simulations
d Si Tracker

D. Barbareschi
FNAL, November,16th 2007




S repository in " b

d on sidmay06

ry file based on sid01 polyhedra
support materials from SiD concept

ed geomconverter tool, implemented in slic
ork, used to just select SiTracker geometry
m compact.xml

e Xml -> .lcdd -> .gdml -> .C -> .root

o different conventions between lIcRoot (cm,

# degrees, ...) and slic (mm, radiant, ...) o
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ladders endcap sectors
12 1 12
i 2 12
18
o 3 12
5 30 4 12
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cker barrels

SiTracker e

tiles along phi | tiles along z
16 7
2 36 15
3 54 23
4 72 29
5 90 37

endcap Radial Azimuthal
sections sectors
1 7 12
2 10 12
3 13 12
4 16 12
5 12
6 12
6
7 12




from the endcap
radius greater than 50
cm, the band height is
two times bigger '

iInner height bands

~4 cm

outer height bands
~8 cm

ROOT 3

P e

SiTracker endcap with new segmentation in bands
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o

er are calculated
anager method

hits data are stored in VXD.Hits.root
layer number, ladder number, detector number
* X, Y, Z global coordinates

» charge deposition

# ROOT #
g n e o ik ;fg—‘\ 9
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production(2)

Event display
shows hits for a
ttbar->6jets event
(5 Tesla)

ROOT
fg; 10



rs of the barrel and
layers of the barrel and

0 set the pixel dimensions for each
e config file (20 um by default)

e possibility to set the strip pitch for each layer in
the config file (25 um pitch strips by default with

# readout every other strip) e
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ed in steps

s calculated the projection along
columns

pixels are fired by diffusion effect

he charge spread due to diffusion is calculated
with following parameters:

Expert check
parameters

T=300° K Bvoltage=100 Volts

Eccentricity=85% (asymmetric spreading)

e coupling effect taken into account (row probability=0.0,
# column probability=0.0) 12



added to signals (noise=0)

Or ZEero suppression (threshold=0)

e 13
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divided in steps of 25 um

ep is calculated the strip number

strips are fired by diffusion effect
iffusion constant for electrons set to 150 cm?/s
diffusion constant for holes set to 300 cm?/s

drift velocity for electrons set to 1.65E+06 cm/s

drift velocity for holes set to 2.3E+06 cm/s

# ROOT %

14
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to signal, noise is
nt, 1 ADC unit = 2.16 KeV, S/N = 20)

0 suppression Is set to 3*sigma

15
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clsm.fY-clex.fY {clex.fLayer>=0 && clex.fLayer<=4} |

1400

1200

III||[I]I

1000
800~
600
400

200

Sigma 0.0003381+

TR A R I

1.764e+04 / 1809

1.215¢-07 £

DIIIIIJJ

ill
-0.0015 -0.001 -0.0005 0 0.0005

0.0003655

1048119
5.095e-07
0.0000003

D barrel

Y coordinate

1000
800

600

barrel

400

Z coordinate

200

0.001 0.0015  0.002
| clsm.fZ-clex.fZ {clex.fLayer>=0 && clex.fLayer<=4} | hh
Entries 464812
Mean -8.444e-07
- RMS 0.0004133
L %2 I ndf 1.749e+04 / 1698
— Constant 933.1x1.6
— Mean -4.68e-07 + 5.75e-07
L Sigma 0.0003828 + 0.0000003
L L L ‘ L L ‘ L L L 1 1 | | ‘ | 1 1 | L L L ‘ L ) A A | L L L L
-0.003 -0.002 -0.001 0 0.001 0.002 0.003
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clsm.fY-clex.fY {clex.fLayer>=5 && clex.fLayer<=12}

160

140

120

80

60

40

100

Entries 63896
Mean -9.803e-07
RMS 0.0003972
72! ndf 1698 / 1121
Constant 1256+ 0.6

Mean -6.647e-07 + 1.626e-06
Sigma _ 0.0003969 + 0.0000013

endcap

Y coordinate

1 Lo L

Z coordinate

0.002

| clsm.fZ-clex.fZ {clex.fLayer>=5 && clex.fLayer<=12} | T —

Mean 0.0002258

— RMS 0.0004378

180 2 ndf 3022/ 1260

— Constant 1203+ 06

Mean 0.0002311 + 0.0000017

160 — Sigma 0.0004072 + 0.0000011
140 —
120
100
80—
60
40—
20—

0_1.|_|_|||1||||| PR T T R TR T T PRI P S W VO P T
-0.003 -0.002 -0.001 0 0.001 0.002 0.003

D. Barbareschi FNAL, November, 16th 2007

19



clsm.fY-clex.fY {clex.fLayer>=18 && clex.fLayer<=31}

Entries
Mean
RMS

#? I ndf
Constant
Mean
Sigma

97529

3.89e-06

0.0007962

3323 /2399

97.65 + 0.40

3.793e-06 + 2.555e-06
0.0007721 = 0.0000020
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o TTT T TTT 1711

.t l i, 1 | 1 A '™ | ul L L L I
1 -0.008 -0.006 -0.004 -0.002

1 L1 | | L | L | L L b J L 1 L
0.002 0.004 0.006 0.008 0.01

IT endcap

Y coordinate
(same for barrel
apart the stereo
angle)

clsm.fZ-clex.fZ {clex.fLayer>=18 && clex.fLayer<=31} |

SiT endcap

Z coordinate

20

10

Entries
Mean

RMS

71 ndf
Constant
Mean
Sigma

0.0002857 + 0.0001463

[ a——
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o

ea Pig file format

aining the following fields

e value: electron, negative value: positron)
z directions divided by the speed of the light

ex position in nanometers

studies, incoherent pairs are simulated with
.dat (accellerator parameters) set by Adrian Vogel

e background is merged with Physics events during

Digitization step ,
ROOT 7

' 21
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pairs parameters
n_Xx = 64,

n_y = 64;

n_z = 36;

n_m = 200000;

cut_ x =6.0 * sigma_x.1;
cut_y =6.0 *sigma_y.1;
cut z=3.0 *sigma_z.1;
pair_ecut = 5e-3;

Igma_x = 655;
sigma_y =5.7; For further details see Guinea Pig manual:
sigma_z = 300;

¥

http://dschulte.web.cern.ch/dschulte/gp.html —
ROOT &7

P — ' 22
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win

ttbar (1000 evt avg) E,,t,ﬁ:“""a;'fzyegas

400 Mean 12.98
RMS 7.632
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e

ar l f »
Occupancy- 3]

Entries 665939

400 Mean 4.435
RMS 7.166

beam background pairs (1000 BX avg)

350

300

250 VB VE B TE F TE F

200

150

100

IIIIIIIIIIILLJ_J_J_JJLIIJ. e 1
5 10 15 20 25 30
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in

ttbar + beam background pairs(1000 BX avg) Occupancy
Entries 1765444
400 Mean 9.577
B RMS 8.333
350 |-
300 |
250 ve VE TB TE F TE F
200
150
100 |
50 ‘ ‘
X: HENRANY e e,
0 5 10 15 20 25 30

D. Barbareschi FNAL, November, 16th 2007



ry Is in place for

ccording to the technology

tay at Fermilab in these 5 months

o Hans for his help during geometry design (also
sting in his office in the first month)

e thanks to G.P. and Marcel for all other stuff
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