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Tracking strategy

X Seeding from inner layers to outside based on road approach:

X From first RecPoints and vertex position
linear extrapolation to next layer
X When 3 points are available => helix extrapolation to next
layer (parameters taken from 3 last points)

X At each layer up to 4 closest points are taken inside road

X Refit by Kalman Filter all combinations:
trying to add new RecPoint and filtering bad RecPoints

X Select best combination by x2 and number of points
X Repeat seeding few times with wider road at each iteration
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Basic Principle of Kalman Filter

X Recursive least-squares estimation

parameter vector with error matrix

on the current plane
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propagated to next plane
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select new cluster by chisquare
propagated (k+2) i, e
Updated by weighted mean of

pammeter vector and measurement
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‘Material treatment

At each layer performed correction for energy loss and contribution from multiple scattering
by using material from IGeoGeometry — material budget depend on position at layer
(difference 1.0--2.7 % X/X0 )

It is also included virtual layers from support structures

for track navigation between layers.

Material Budget, first barrel SiT layer, X/X0
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ttbar event(6jets) with background

/' ﬁﬁé/% iy

Reconstructed tracks
red points — signal hits
gray points — back ground hits
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Resolution vs Momentum 0 muons)
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Resolution vs Theta o muons)
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Oscillation because of resolution in VXD

are depend on angle of inclined track:

S odd or even number of pixel was FQssedt ap
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™M451 233

e Resolution defined
by Multiple Scattering

Sigma ~ 1.

In tails about 1% events —
mostly by not-Gaussian distribution

of MS and energy loss
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ttbar(6jets) events

| Selected reconstructable tracks I
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Spectrum of reconstructible tracKs

Sfrom MC truth:

distance to origin <3.5 cm
at least 4 recpoints in different layers
and 3 in VXD

In average 50 tracKs per event
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Spectrum of particle dominated

by low momentum =>

Resolution dominated by
material budget in detector
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Tracks resolution in ttbhar events
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Number of Clusters in Reconstructed track
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Background distribution

hselectfoundth

| Selected good tracks | hselectfoundpt | Selected good tracks
Entries 258998 [
1 W SN SO | moam 03905 | 400t
: 1000 events WlthlBX . |RMs  0.04552
'1'|J1§_ .....................................................................................................
Background tracks

b I R w.|.t.h at. Ieast 4. RECPDII’IIC

5 Entries 28088
. |Mean 0.004531

. |rms 1.03

10 SR S o
A S B 4 _Wmﬂm
0 0.2 0.4 0.6 Efﬂclancy%ﬁgnod tracksxl“
Average number 3 P |
of reconstructible tracks & e o
o g 114 - i,
30 per event 2
Maybe no blg sense 1 35 S OSSOSO SR ...................................
for trying to reconstruct -
traCkS for Pt<1OOMeV Dl e s ...................................
T T —— | ___________________ l ______ | _____________________________
DE-. |'-H"'-I.._. a"I"'JE'r 'I'"I"T TJIIIIII IJ J A ] J 1
0 0.2 0.4 0.6 0.8 1
pt (GeV/c)

NOVEMBER 16. 2007

FERMILAB



Conclusion

It always still room for improvement:
[imitations to reconstruct nearest tracks?

Silicon Tracker reconstruction alone?

10 finding
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Question and suggestion?
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Definition of tracking efficiency

‘Possible reconstructible tracks from simulation
Sfrom MC truth:

distance to origin <3.5 cm
at least 4 recpoints in different layers and 3 in VXD

Efficiency plots related to
efficiency of reconstruction algorithm
on the set of reconstructible tracKs
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Pull distribution for track with fake clusters

hh_pulil
Entrles 525
T0 0.02217
5.056
0 147
120
50 2652
823.31520
40 Prob 5.551e-17
Constant 4291+ 1.48
- Mean 001412 + 0.0426T7

1,926 + 0.051

1 R | O S A PP
LT ) e ST SUUTUPTUPIT U SRR | | I N AP UOT PR
':I -
pulljD)
hh_pull2
Entries 518
Mean 0. 05257
RMS 4934
50 Underfliows 141
Cverflow im
Integral ZE0E
40 32 I ndf B33 510
Prob L]
Canstant 3864 t 1.56
50 Mean 0. 65ET + 004570
Bigma 20211 0.06&
20 .............. .............. ...... ... ........... .............
A — e e TR
a < -
pull[sinia))
hh_pulld
Entrles 608
36 Mean 0.1555
RMS 13.12
1 U AU SOUIVURN SV SOOI SRS Underflow 69
: i Crverflow 292
a8 : : : . Integral 2580
: : : : 2 1 madf 10495 / 603
ag Prob ]
"""" Constam 10.94 + 0.87
Mean -0.0006546 + 01460466
"""" 5476 + 0.487

pull[1/pt]

FF_palTT
Entrie= ER7 ]
ai Mean 007506
RMS 4 282
Underflow i1
bl Overflow a7
Integral 805
&0 ¥% I ndf 668,11 368
Prob 1]
50 Coanstant 5155+ 1.73
Mean 0.03595 + 0.03767
40 Bigma

18011 0045

30

20 ; ; ool B e PR

pull[Z)

hh_pull
Entries 247
] Mean 05167
130 = RMS 2445
: Underflow 50
: Crverflow A4
1040 ; Integral I
32 I ndf 3T3.1 71242
Prob 4 GdSe-08
e Canstant 028127
Mean 004413 + 002018
1.044 + 0018

publtge))

ttbar event with back ground
in tails about ~ 20% events
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