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Integration

« To aid the integration of the new tracking software into the
Full Reconstruction simplified detector models have been
created for the new silicon detectors.

* These models follow the technical changes needed for the
new track reconstruction and can be easily replaced
when the more detailed detector drivers are finalised.

 FTD has now been defined as the staggered design and
this has now been implemented in KalDet and Track Rec.
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Integration

 The same approach has been followed for the digitisers.

« Simple Gaussian smearing digitisers have been created
for the new planar silicon detectors.

* Once again these can easily be substituted by more
sophisticated digitisers as they are finalised.

 From past experience, we know that such an approach is
vital during this phase so that single issues with a given
part of the chain do not block development of the Full
Reconstruction Chain.
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Complete Track Reconstruction

« Both SiliconTracking and
FullLDCTracking have been fully
adapted to use MarlinTrk and the
correct use of the Hit ID’s using
CelllDO as described in ILDConf.h

» Clupatra has been significantly revised
for this release.

e The full chain will be available in the
ILCSoft release next week.
( Currently available in the trunk )

ttbar event @ 500 GeV reconstructed using Clupatra and SiliconTracking_MarlinTrk
then combined into full tracks using FullLDCTracking_MarlinTrk

Steve Aplin ILD Tracking Status 30 November 2011



Complete Track Reconstruction

ttbar event @ 500 GeV reconstructed using Clupatra and SiliconTracking_MarlinTrk
then combined into full tracks using FullLDCTracking_MarlinTrk
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New Track States

 Four canonical Track States are
now written to the track collections:
- @IP
—  @First-Hit
— (@Last-Hit
— (@Calo-Face

* These will prove very useful for
track — cluster associations, and
also for track merging.

* Access via:
trkstate = trk->getTrackState( TrackState::AtIP ) ;
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Track Parameter Accuracy

* Point Scan performed using single muons.

— 1000 tracks per point:
p =3, 6, 40, 100 GeV and theta = 88, 40, 32, 8 degrees

« Scans performed with and without material effects.

« Pulls and Probability plots show that generally everything
Is working correctly although it does highlight a couple of
iIssues regarding the material effects and an issue in the
very forward region.
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Track Parameter Pulls — z0 without material
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20 pull from tracks 0.60 < theta MC < 1.00 5.00 < p MC < 15.00

- 2 / ndf 28.6 /30
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80— .
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Track Parameter Pulls — zO with matarial

z0 pull from tracks 0.60 < theta MC < 1.00 0.00 < p MC < 5.00 20 pull from tracks 0.60 < theta MC < 1.00 5.00 < p MC < 15.00

g 1001 %2 / nf 23.5/34 2100 %2 / nf 29.41/35
I Constant 81.55 = 3.26 & [ Constant 78.67 = 3.21
80— Mean -0.04593 + 0.03093 80 [ Mean 0.01299 = 0.03182
i Sigma 0.9541 + 0.0232 [ Sigma 0.9834 = 0.0250
b 3 GeV - 6 GeV
40—
20— 20—
0-5_ . 0-5_
20 pull from tracks 0.60 < theta MC < 1.00 15.00 < p MC < 50.00 20 pull from tracks 0.60 < theta MC < 1.00 50.00 < p MC < 110.00
2 x2 / ndf 38.58 /35 2 E x2 / ndf 30.52/35
& Constant 62.43+ 2.65 & OF Constant 67.54+2.72
Mean 0.06426 = 0.04120 70 ;_ Mean 0.04544 + 0.03741
Sigma 1.228 = 0.035 60 Sigma 1.148 + 0.029
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20—
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Track Parameter Pulls — z0 without material
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z0 pull from tracks 0.00 < theta MC < 0.30 0.00 < p MC < 5.00

= x2 / ndf 33.89/35
- Constant 75.01+ 3.07
— Mean 0.07006 = 0.03355
B Sigma 1.022 + 0.026
- 3 GeV
AT EaTUhe
5 -4 4 5

z0

20 pull from tracks 0.00 < theta MC < 0.30 15.00 < p MC < 50.00

— x2 I ndf 38.42/32
B Constant 77.73+3.17
[ Mean 0.03764 + 0.03173
[ Sigma 0.9675 =+ 0.0239
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20 pull from tracks 0.00 < theta MC <

0.30 5.00 < p MC < 15.00

= 2 I ndf 19.41/33
= Constant 75.48 = 3.07
3 Mean -0.0335 = 0.0333
E Sigma 1.024 = 0.026
= 6 GeV
S
5 -4

20 pull from tracks 0.00 < theta MC < 0.30 50.00 < p MC < 110.00
. %2 / ndf 37.75/28
3 Constant 75.8+ 3.0
3 Mean  0.02883 + 0.03310
= Sigma 1.003 = 0.024
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Track Parameter Pulls — zO with material
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z0 pull from tracks 0.00 < theta MC < 0.30 0.00 < p MC < 5.00

x2 / ndf 27.48 /29
Constant 97.14+4.02
Mean  -0.01157+ 0.02584
Sigma 0.7979 + 0.0210

20 pull from tracks 0.00 < theta MC < 0.30 15.00 < p MC < 50.00

%2 / ndf 33.18 /33
‘~> Constant 90.09 + 3.73
Mean 0.001304 = 0.027650
Sigma 0.8432 + 0.0218
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20 pull from tracks 0.00 < theta MC < 0.30 5.00 < p MC < 15.00

%2 / ndf 39.14/29
‘N, Constant 95.13+ 4.17
Mean -0.008992 + 0.026082
‘\“ Sigma 0.8045 = 0.0239

5
z0
20 pull from tracks 0.00 < theta MC < 0.30 50.00 < p MC < 110.00
x2 / ndf 36.58 /34
1[ Constant 84.14 + 3.48
Mean -0.00611= 0.02957
Sigma 0.9026 + 0.0233
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Track Parameter Pulls — dO without material
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do pull from tracks 0.60 < theta MC < 1.00 0.00 < p MC < 5.00

x2 / ndf
Constant
Mean
Sigma

18.56 / 27

80.84 + 3.14
0.06028 = 0.03152
0.9713 + 0.0222

I

A

dO pull from tracks 0.60 < theta MC < 1.00 15.00 < p MC < 50.00

x2 / ndf
Constant
Mean
Sigma

17.19/ 31

78.63 + 3.04
-0.00162 = 0.03222
0.9994 + 0.0223
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dO pull from tracks 0.60 < theta MC < 1.00 5.00 < p MC < 15.00

%2 / ndf 27.7128
Constant 78.87 = 3.14
Mean -0.007503 + 0.032443

Sigma 0.9891 + 0.0243

3 2 1 0 1 2 3 4 5
do
dO pull from tracks 0.60 < theta MC < 1.00 50.00 < p MC < 110.00
%2 / ndf 36.73/29
Constant 77.21+ 3.03
Mean 0.002162 + 0.033096
Sigma 0.999 = 0.023
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Track Parameter Pulls — dO with material

do pull from tracks 0.60 < theta MC < 1.00 0.00 < p MC < 5.00

2 F x2 / ndf 36.04 /33
& 100 — 1l Constant 79.46 + 3.32
B Mean -0.02589 + 0.03140
sor- Sigma 0.9677 + 0.0259
60 :— + ‘\‘
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40—
20 :— +
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do
dO pull from tracks 0.60 < theta MC < 1.00 15.00 < p MC < 50.00
2 F 2 / ndf 47.41/38
& E 1[ Constant 61.38 = 2.55
80—
= Mean 0.06962 = 0.04161
°E 1| sigma 1.239 + 0.033
60 ;—
50 z—
s0f- 25 GeV
30 i—
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dO pull from tracks 0.60 < theta MC < 1.00 5.00 < p MC < 15.00

i x2 / ndf 22.8/29
C Constant 77.79 = 3.09
— Mean 0.00196 = 0.03242
- Sigma 1.003 = 0.024
-_
3 -
dO pull from tracks 0.60 < theta MC < 1.00 50.00 < p MC < 110.00

- x2 I ndf 30.54 /34
2 1[ Constant 71.86 +2.94
- Mean  0.023 = 0.035
- Sigma__1.078 + 0.028
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Track Parameter Pulls — dO without material

do pull from tracks 0.00 < theta MC < 0.30 0.00 < p MC < 5.00 dO pull from tracks 0.00 < theta MC < 0.30 5.00 < p MC < 15.00

2 22 1 ndf 37.53 /29 s E +2 / ndf 26.76 / 31
g % Constant 7723+ 3.05 & %F Constant 77.91+3.18
80 Mean -0.0006632 = 0.0327725 8OE Mean  -0.02768 + 0.03239
70 Sigma 0.9972 =+ 0.0235 70E- Sigma 0.9937 + 0.0257
60 60—
50 50
0 3 GeV woE- 6 GeV
30 30 z—
20 20
10 10 z—
05 4 3 2 1 0 1 2 3 % 5 05"
do
dO pull from tracks 0.00 < theta MC < 0.30 15.00 < p MC < 50.00 dO pull from tracks 0.00 < theta MC < 0.30 50.00 < p MC < 110.00
2100 x2 / ndf 19.95/30 . x2 / ndf 27.86/32
& F Constant 79.65 + 3.27 & Constant 83.46 = 3.35
80— 1 Mean -0.06299 + 0.03237 60— Mean -0.02247 + 0.02990
_ Sigma 0.9804 + 0.0265 C Sigma 0.9263 = 0.0224
60— * 60|
- 25 GeV - 100 GeV
40— 40—
20— 20—
N ] . 1 2 Qe a— 05
do do
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Track Parameter Pulls — dO with material

do pull from tracks 0.00 < theta MC < 0.30 0.00 < p MC < 5.00

60

40

20

x2 / ndf 38.27 /28
J( Constant 97941
Mean -0.04657 + 0.02564
Sigma 0.7843 + 0.0207

5 3 2 1 0 7 2 3 2 5
do
dO pull from tracks 0.00 < theta MC < 0.30 15.00 < p MC < 50.00
s F %2 I ndf 38.49 / 31
i 100 J{ Constant 86.38 = 3.65
B Mean 0.00654 + 0.02865
80[— Sigma 0.8822 + 0.0242
60 :—
- 25 GeV
40—
20—
05 3 2 1 0 7 2 3 4 5
do
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dO pull from tracks 0.00 < theta MC < 0.30 5.00 < p MC < 15.00

n x2 / ndf 34.2 /26
ol J( Constant 97.68 = 3.98
- Mean 0.01463 + 0.02554
100~ Sigma 0.7882 + 0.0200
80 :—
60— 6 GeV
o
20—
0-5_ 7 3 2 1 0 7 2 3 2 5
do
dO pull from tracks 0.00 < theta MC < 0.30 50.00 < p MC < 110.00
1202 x2 / ndf 30.41/32
N Constant 85+ 3.5
100[— Mean  -0.05023 + 0.02951
N Sigma 0.9067 + 0.0230
80—
of- 100 GeV
s
2of-
0

30 November 2011



Probability plots for Chi2/NDF with material
prob from tracks 1.00 < theta MC < 1.60 0.00 < p MC < 5.00
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Probability plots for Chi2/NDF with material

8 Deg prob from tracks 0.00 < theta MC < 0.30 0.00 < p MC < 5.00
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Material Budget Still Needs Some Optimisation

omega pull from tracks 0.30 < theta MC < 0.60 0.00 < p MC < 5.00

2 F xZ / ndf 50.02 /34
2 nof J[ Constant  56.05 = 2.38
60— Mean -3.143 + 0.069
- 3 Sigma 1.313 = 0.050
40 E—
20
10 E—
0-5_IIIILIIIIISIIIIIZII”%I”OI 1 2 3 4 5
omega
omega pull from tracks 0.30 < theta MC < 0.60 15.00 < p MC < 50.00
2 9= x2 / ndf 40.51/38
& 50 %_ + Constant 60.41+ 2.53
o Mean -0.2589 = 0.0420
oF- + Sigma 1.271+0.035
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omega pull from tracks 0.30 < theta MC < 0.60 5.00 < p MC < 15.00

x2 / ndf 29.7/35
J{ Constant  53.92 = 2.29
Mean -1.695 + 0.049
Sigma 1.439 + 0.043

omega pull from tracks 0.30 < theta MC < 0.60 50.00 < p MC < 110.00

%2 / ndf 33.99/32
Constant 75.5+ 3.0
Mean -0.004513 = 0.034267
Sigma 1.02 £ 0.02
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Material Budget Still Needs Some Optimisation

omega pull from tracks 0.60 < theta MC < 1.00 0.00 < p MC < 5.00 omega pull from tracks 0.60 < theta MC < 1.00 5.00 < p MC < 15.00

2 F x? / ndf 39.23/42 2 F x2 / ndf 27.43 /42
& F Constant  52.37 = 2.14 & 0 Constant  52.42= 2.10
60 || Mean  0.3808=+ 0.0492 60 Mean  0.1963=+ 0.0481
oF- Sigma 1.447 + 0.037 505 1[ Sigma 1.471+ 0.036
C | C 4 T
a0f- T 40 E— ‘\“
of- i of
20 E— 20 E—
10 E— 10 E—
0-5_ IIIIIIIIII(IJ””1IIIIIIIIIIIIIII 05_ -4
omega omega
omega pull from tracks 0.60 < theta MC < 1.00 15.00 < p MC < 50.00 omega pull from tracks 0.60 < theta MC < 1.00 50.00 < p MC < 110.00
2 E x2 / ndf 33.49/ 41 2 %2 / ndf 43.52 /35
& F Constant 56.57 + 2.32 & 9 Constant 67.3+ 2.9
O 1 Mean 0.04882 + 0.04502 80 Mean  -0.007235 =+ 0.037283
sof- Sigma 1.366 = 0.036 70 Sigma 1.135+ 0.033
C 1 A | A\
3 J( 25 GeV 100 GeV
i
- Vi /]

With the more detaile

d models, the material will need to be checked thoroughly.

An Automated method needs to be developed to speed this process up.
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Forward Tracking ( Robin Glattauer )

e Currently working on adapting to the new staggered FTD
Implementation.

« Studies of the efficiency and ghost rate using nominal LIO background
levels.

1.200

. . . 1.000
Quantile size is a measure of

the allowed range of different 0.800

criteria used in the cellular e « Efficiency
automaton. - ghostrate
Quality defined as: 0400 ' " quality
efficiency - ghostrate*0.5 0.200 >

Used a test different criteria 0.000 B -

0.880 0.900 0.920 0.940 0.960 0.980 1.000 1.020
Quantile size
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Summary

 Full Track Reconstruction Chain now available.
Wil be release in next week’s iLCSoft release v01-13

* This needs to be thoroughly tested on a large sample of events,
especially as input to PFA and Vertex Reconstruction.

« Digitisation development needs to be finalised.

* Need to focus on bringing the ForwardTracking package, into the Full
Track Reconstruction Chain.

* Need to focus on incorporating the hits from strips detectors into the
pattern recognition.

ILC v
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