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Track Reconstruction (1)

no PXD data reduction
simulation

VXD
_|
+ HITS pattern L C('; Q
' SVD - - recognition cand - =
. hits: . S B 0
PXD 2d cluster, colzcc,lfilglcvagfdi.)its %
SVD 1d/2d clusters, belonging to a track -
CDC hits &ing (5;
' CDC 3
HITS pattern v

- recognition

rO0-06-00 with new CDC TrackFinder

| will show the performances <
in these two cases

MC-assisted merger

New geometry based on changed L3 radius
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Track Reconstruction (2)

Track
cand

R L L e e R i 12T

TrackCand:

collection of hits
belonging to a track

track fitter

a track is described by a helix,

* 5 parameters: do, zo, ¢, W, tanA

*+ | parameter (x) that tells us
the position on the helix

Jakob Lettenbichler
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VXD Track Reconstruction (3)

pattern .
~recognition J- a glimpse around the corner

Future state of the trackFinderVXD-approach (event-part)

Responsibility of detector groups

Share principle of Violet box:
{ Orange box: } SecMap & Segments Responsibility of tracking group

SpacePoint

PXD
: —p Creator
Clusterizer PXD

: : Hopfield
SpacePoint CITEEAR SPTC- -

SVvD Creat
= Clusterizer = ~reator - Network- Referee
SVD Producer

Producer

KF (genFit)

DAF (genFit
; (© Greedy
SpacePoint
TEL —p- Creator
Clusterizer T TEL HelixFit
LineFit : TFAnalizer
Clusters of detector type repeat with

Spact different settings

light blue box: module
green-ish box: remark
red box: TF steps
Grey-ish box: est. time needed

Independent from
Detector type
A\ /

GfTC->SPTC
converter
SP ‘ T\
‘:J\"Y Yf‘ cosverter

als ORI 550 P
Mo‘ﬁf{x?a\\ today @
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text w/o box: interface-container

~ main work finished within the n



Track Parameterisation

i helix
. projectio
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> POCA = Point Of Closest Approach
> do is the 2d signed distance of the POCA

..... e e T S from the 7 a.X|S, the S|gn depends on the

angular momentum of the track (>O in
the fig.)

> (o is the angle between p: and the x axis
at the POCA, @o € [-11,11]

> the sign of W, the curvature, is the
same as the charge of the track (>O in
the fig.)

A € [-1im]

©
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=)
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from the transverse plane

> tanA is the ratio of p, and p,

> 7o is the signed distance of the POCA

i = A\/X’H—t{,l PtA ;9
. pocAlW A
)pz
............ s
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relase 00-06-00
performances

efficiericy 4 freicie
& ourity cjuciliiy

~ latest release available ~
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efficienicy

& purity Integrated Efficiency

> this study is based on a sample of 10k Y(4S) generic decays reconstructed with the
official standard reconstruction with the addition of the MC information

. . . release release revision
(0)
definition efficiency (%) 00-05-03 00-06-00 24691
#MCParticles Wit;l; ;’\ccl:cle:;sr’iizlr;i associated Track physical 8 5 . 6 + O . 1 8 5 . 3 + O . 1 8 5 . 3 + O . 1
#MCTrackCands with at least one associated Track S0 FIBEE =
o det. ineff. factored | 94.0+0.1 | 93.8+0.1 | 93.8+0.1
out
#MCTrackCand Wit;f,fcl%fj;fc-”:n2f°dated TrackCand | hattern recognition| 96.6+0.1 | 94.9+0.1 | 95.0+0.1

NOTE: MCTrackCand from ideal pattern recognition

> changes since rO0-05-03: new CDC tracking (rOO-06-00) and new SVD L3-geometry (r24691)
> pattern recognition efficiency is slightly worse compared to rOO-05-03

> physical efficiency is compatible with last release
Jakob Lettenbichler 23 B2GM ~ KEK
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Efficiency VS Transverse Momentum

release 00-06-00

efﬁciency VS pl—°— MCParticle |neff|C|ency VS pt*— MCParticle
1 —— MCTrackCand i —— MCTrackGand
n — — ¢ ’
09F~ I
080", £'=96% @ p: = 500 MeV/c ~
07E- €= 82% @ p: = 100 MeV/c .
- te ' }
u 09F . M=
0'6: o.ei _'__,__'_
053_ v -1 _—-0--0-
t we T - 1-€'=15% @ p: = 1 GeV/c
04 0'5:—+— : —
. E 0.4§ - -
0.3 03F = ——
- 02 release B — , release
02— e 00-06-00 ; 00-06-00
- B N T -
01— '
:IIKMIII|IIII _2||||||||||||||||||||||||||||||||||
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3 3.9
p, (GeVic) p, (GeVic)
legend:
*physical efficiency

Jakob Lettenbichler
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' IC]Q[]Cy release 00-06-00

of
“puity  Efficiency VS Polar and Azimuthal Angles

—— MCTrackCand | —— MCTrackCand

1r N
0.9 I — T '
0.8 8
0.7 1=
0.6— 6

- - clear effect of the —t—
05 5 | geometrical acceptance
04 E_ 4 E_ lower efficiency in the forward
r s and backward directions
0.3 3
0.2 release 2 release

- 00-06-00 - 00-06-00
0.1— A=

:|IIII|IIII|IIII|IIII|IIII|IIII| :IIII|IIII|IIII|IIII|IIII|IIII|I

-3 -2 -1 0 1 2 3 0 0.5 1 1.5 2 2.5 3

0 0
legend:

*physical efficiency
*geometrical acceptance and detector efficiency factored out
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f]'C!Ck release 00-06-00

Uit/ Track Parameters Resolutions (reco-true)

do residuals : w residuals
- Enties 210526 _ o residuals Enties 210826 - Entries 210526
- Mean  0.0002712 - _ Mean  -36726-05 | pyoonl” N Mean  2.23e-07
14000_ i Std Dev 0.01868 35000__ Std Dev 0.01673 - Std Dev  0.0001322
B - 18000
12000 — B C
i Mean 2.7 pm § 30000 16000
- | - =
10000{— C 14000—
- RMS 187 pmj 25000 -
- - 12000—
8000— o C
L 20000— C
- 0000F 10000
6000 15000 8000
- - 6000
4000— 10000 — C
- - 4000(—
2000 — 5000 :— 2000 :_
I ol by [0 P :J_._.Jluj il I R [ B 00_ il NI A S A 107
_00.1 008 -0.06 -0.04 002 0 002 004 006 008 01 -01 -0.08 -0.06 -0.04 -0.02 0 002 004 006 008 O.1 -5 04 03 02 -01 0 01 02 03 04 9-5
d0 resid (cm) 0 resid (rad) o resid (cm”)
Zoresiduals, tanA residuals
Entries 210526 35000 Entries 210526
240001 Mean  0.0002267 - Mean  -0.0001313
22000 StdDev  0.01997 : 1 SdDev  0.01842
- 30000{—
20000 — N
18000E Mean 2.3 ym 25000
16000 : -
14000 RMS 200 ym 20000—
12000 — E
8000(— B
C 10000 —
6000 — N
4000} 5000
2000— -
0:|4|'L“—*. III|III|III|III '—'—I'ALl O_J__llll44|' +— ||III|III|| '—"I'll
-01 -008 -006 -0.04 -002 0 002 004 006 008 0.1 -01 -0.08 -006 -004 -002 0 002 004 006 008 0.1

20 resid (cm
(cm) tan resid
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14000

12000

10000

8000

000

4000

2000

do residuals

Entries 210526

Mean 0.0002712 + 6.152e-05

StdDev  0.01868 + 4.35e-05

Mean 2.7£0.6 pm
RMS 187+0.4 pm

10000

8000
6000
4000
2000

-l L

PRI | i AR RTIN NSRRI M PR
—00.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
do resid (cm)
Entries 210526

Mean 0.0002267 + 4.768e-05

Std Dev 0.01997 + 3.371e-05

Mean 2.3+x0.4 pm
RMS 200%0.3 pm

A

| |

0

201 —0.08 -0.06

-0.04

Jakob Lettenbichler

002 O 0.02

0.04

0.06

0.08 0.1
z0 resid (cm)

Entries 210642
14000 - i Mean 1.387e-05 + 6.2246-05
: Std Dev  0.01889 + 4.401e-05
12000 —
10000
8000 Mean 0.1+0.6 pm
- RMS 189+0.4 ym
6000—
4000
2000—
O_II-IJ-—‘ Tl b T U BT
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
do resid (cm)
r24693 Zoresiduals,,
25000 — Entries 210642
: Mean 0.0003561 + 4.722e-05
: Std Dev  0.01972 + 3.339e-05
20000 —
15000 —
- Mean 3.6+0.5 pym
10000 —
- RMS 197+0.3 pm
5000—
O_IL-LL-'—L' ~- III|III|III|III I—'—"
-01 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
20 resid (cm)
tanA resid

23 B2GM ~ KEK

do residuals

Track Parameters Resolutions (reco-true)




ireick

release 00-06-00

Track Parameters Pulls (reco-true)/error

cjuctliiy
dO pulls
- Entries 210526
- Mean 0.0324
3500{—
N Std Dev 1.268
- 12 [ ndf 2638 /97
3000 Prob 0
- Constant 3425 £ 14.8
2500(— ean 0.0244 £ 0.003
- Sigma 1.14£0.00
2000
1500—
1000~
500
0: L1l ‘ L 11 ‘ L 11 ‘ L1l ‘ L1l ‘ L1l | Il
5 4 3 2 1 2 3 4 5
d0 oull
z0 pulls
700y, Entries 210526
B Mean 0.0555
6000— Std Dev 1.275
i V2 ndf 4266/ 97
B Prob 0
50001 Constant 6347 + 199
B Mean 0.05378 £ 0.00271
30001
2000
1000
0: L1l ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ |
5 4 3 2 - 1 2 3 4 5
20 pull

Jakob Lettenbichler

phi pulls
s000F- Entries 210526
C Mean -0.001797
- Std Dev 1.244
7000 2/l 5261 /97
C Prob 0
6000 Constant 7012215
- Mean  -0.002751+ 0.002532
5000 = Sigma 1.127 £0.002
4000
3000
2000(—
1000—
0: L1l ‘ L1 ‘ L1l ‘ L1l ‘ L1l ‘ L1l
5 4 3 2 4 0 1 2 3 4 5
o pull
tanA pulis
7000 Entries 210526
B Mean -0.0661
B Std Dev 1.332
6000 — 12/ ndf 5634 /97
B Prob 0
5000{— Constant 6502 + 20.1
. ean  -0.06559 +0.00272
B Sigma 1.202 + 0.003
4000
3000
2000
1000{—
07 Il [ ‘ L1l ‘ L1 ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ |
5 4 3 2 4 0 1 2 3 4 5
tanA pull

23 B2GM ~ KEK

6000

5000

4000

3000

2000

1000

omega pulls

| S

» Entries 210526
- Mean 0.009984
- Std Dev 1.489
- 12/ ndf 7156 /97
B Prob 0
i Constant 5348 +18.0
— Mean  0.01051+0.00315
- Sigma 1.331+0.003
71 111 ‘ L 11| ‘ L 111 ‘ L 111 ‘ L1l ‘ L 11| ‘ L 111 ‘ 111 |
5 -4 -3 -2 -1 0 1 2 38 4 5

@ pul

® 339% underestimated errors
on W, 13-20% on the other

track parameters

® bias in dO (2%), zO (5%),

W(1%) and tanA (7%)
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Oy VS P,

transverse impact parameter

0.06

0.05

0.04

0.03

w PXD clusters
~66% of all tracks

Jakob Lettenbichler

release 00-06-00

Impact Parameters Errors VS px

O, VS P,

longitudinal impact parameter

Iwoog : | : I
)
.09
16000 1000
0.08
—1400 -
0.07 -
— 1200 ) "0
0.06
1000
| gy _ "~ 1600
—800
0.04
g —1400
600 03 .
400 ok
0.0 n 200
200 0.01F
- = ™0
00 0.5 1 15 2 25 3 0
P, (GeV/c)
231 B2GM ~ KEK 13
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release 00-06-00

Y s Comparison with BABAR Tracking
0.4 — + Oz Tracks with PXD clusters
i G40 Tracks with PXD clusters ® Bellell VXD Tracking performs
il 0 BaBar Ovo twice better than BaBar, when
0.3 [ ® BaBar Guo PXD clusters are attached to
e the track (66% of tracks have
-9 PXD cluster attached)
€
£ 02 Bellell MC
T A PRELIMINARY
. @
0.1 g —
- ’ 2 §°
- 0 lﬂﬂffssﬂﬂﬂﬂnﬂ
o N i it SR S St Al
1-2001 | 2 3
8583A28 Transverse Momentum (GeV/c)
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Conclusions

*> Performances of Tracking in release-00-06-00 are mostly compatible with
previous release

> New SVD L3 position does not have a visible impact on the performance

> An important step in tracking development was made: the new CDC Track
Finder replaced Trasan and MC-free combining of TCs

v the new CDC pattern recognition efficiency is compatible with Trasan

v problems in fitting CDC track candidates at low p: which dropped relative
efficiency by ~10% are now gone

> A significant drop in number of tracks with PXD Clusters have been observed.
A possible cause is the VXDCDCMatcher, which is now MC-free.

> Still a lot to improve (efficiency of using the PXD clusters, bias in the impact
parameters, underestimation of the track parameters errors, ...)

> Still a number of missing parts in the tracking simulation (PXD data reduction
simulation, MC-based track merging, extrapolation toward the CDC and the
VXD, ...)

> write to tracking@belle?.kek.jp for feedbacks and questions

Thank You!
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efriCief] Cy release-00-05-03
-

ﬁg{&? Efficiency VS Transverse Momentum

"Na

efficiency VS pt —+— MCParticle inefficiency VS pt —— MCParticle
—+— MCTrackCand —+— MCTrackCand
1:I L l w | L I;I rprr I: 1 EI I | 1T 11 | L | L L | | L | I I:
0.9 ~ = i i
- e =97% @ p: = 500 MeV/c - " 7
0.8, -
070 e =80% @ p: =100 MeV/c ] i |
0.61 o9 — E E . 1-e°=1% @ p: = 1 GeV/d
DS}___ 0:72— _i _: -“:I-‘I __1, - —
0.4 o E = C -
- 0.4 = ] - N
0.3 03F £ — - -
0.2 0..13?_ —i — —
& e T e e s . i ' }
0.1— o — }
- I I I rele?se—00|—05—03_' I I I I rel$ase—0(?—05—03
= L1 1 1 I I | L1 1 1 L1 1 1 [ | L1 1 1] =2 L1 1 1 L1 1 1 L1 1 1 L1 1 1 L1 1 1 I I | L1 1 1
0 0.5 1 1.5 2 2.5 3 35 1970 0.5 1 1.5 2 2.5 3 3.5
P, (GeV/c) P, (GeV/c)
legend:
*physical efficiency

* geometrical acceptance and detector efficiency factored out
Jakob Lettenbichler 23 B2GM ~ KEK 16
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release-00-05-03

ié\?&? Track Parameters Resolutions (reco-true)

%JoPr\esiduals_

o residuals w residuals
?Oﬂo_llllllI|III|III|III|III III|II 2UDUD:I'II|III|III|III|III|III III|I _IIII|IIII|IIII|IIII|IIII TTTT IIII|
I J— — L k H
N Entries 94846 18000 Entries 94846 10000~ Entries 94846
6000 o i
B 16000 Mean 5.341e-05 i Mean 1.718e-07
- - 8000~
_ C RMS 0.01345 i RMS 0.0001246
- 12000~ -
4000 = - 3 6000~ =
= . 10000 — — i 7]
3000 — 8000 - 4000 _
2000~ - o000L- E - T
n - 4000 - 2000 .
1000~ - n . ;
n . 2000~ - }
__LI_I_|II_I||| I|III|III|II —l—l—lllll_ :III II|||| III|III ||||JI|III: L 1 IIII|IIII|IIII|IIIIII _X1U_3
1 0.08:0.06-0.04-002 0 0.02 0.04 0.06 0.08 0.1 1 0.081006-004-002 0 0.02 0.04 0.06 0.08 0.1 %5 04 03 02 01 0 04 02 03 04 05
d0 resid (cm) ¢ resid (rad) o resid (cm™)
residuals tanA residuals
12000; TT | TTT | TTT | T TT | TTT TTT T TT | :I T | T TT | T TT | TTT | TTT | T TT | TTT !
B Entries 94846 160001— 1 Entries 94846
10000 -
- Mean 3 pm 140001~ Mean -0.0002245
i 12000
8000~ RMS 194 pm n RMS 0.01643
- ——J 10000~ -
6000\ — BU{}U: N
40001 . 6000} =
. i 4000~ —
2000~ ] - ]
- ] 2000 -
_I -I—I—L—' Lt 111 | | | 111 | 111 —I—LJ-_ :_LJ 1 | Ll IJ | 111 | 111 | 1ol | Ll | L | J.:
$1 008006004002 0 002 0.04 0.06 0.08 0.1 1 0.0810.06004-002 0 0.02 0.04 0.06 0.08 0.1

Jakob Lettenbichler

z0 resid (cm)

23 B2GM ~ KEK

tanA resid
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