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Motivation

» Finding helix shaped tracks in the

magnetic field

» Develop an algorithm as part of the

online trigger for PANDA

Method: Using transformations to simplify

calculations

Based on David’s work on diploma thesis, we studied the performance of the
algorithm using information from STT detector.
As the first step, we only consider the XY plan now, and no stereo layers used.

Helical track - circlein 2D (momentum< —>radius) > straight line(by

conformal transformation)

- obtain line parameters(by Hough transformation)




Conformal Transformation
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Hough Transformation

Describing points in real space
by parameter
For lines: rand ©

R=x cos(B) + vy sin(6)

»Use all possible angles
»Save data in histogram
»Peaks in histogram represent
possible lines in point set
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Three cases used in this study

. ldeal case: Use MC truth position.
The current algorithm uses accurate position as input.

. Worst case: Use only wire position of STT
. Realistic case: Use drift distance information from drift time.
First Method

method A

method B

Second Method



y(cm)

30

25

20

15

r bins

100
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@

- Stereo layers removed

L L . | L | L
10 12 14 16 18 x(cm)

~ Houg

hspace =% s e

Y’'(cm1)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

|40| 1 |80| 1 |80| 1 |100| 1

120

O bins

Conformal transformation

jIIII|IIII|IIII|IIII|IIII|IIII|III

|||||||||||||||||||||||||||II|III|III|III|III|
0.0120.0140.0160.018 0.02 0.0220.0240.0260.028 0.03 0.0320.034
7 -
X'(cm1)

The cross point forms peak in histogram



One example using wire position of STT — worst case
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Momentum resolution using MC truth — varying bin size of Hough space
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Input: single mu+, 200 events
Pt: 1GeV, 6(15,120), (0,360)

Using MC truth position in a straw tube.
Only pick up the highest bin in each event

The momentum resolution improves

obviously using more bins.




Momentum resolution using MC truth — varying Pt
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Performance of using STT information— only wire position
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Using STT center position only.
Only pick up the highest bin in each event

The output momentum is too bad.
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Attempt to include drift distance
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r bins

Attempt to include drift distance
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Different methods of using drift distance
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Momentum resolution using STT— drift distance method B
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A try of new method to include drift distance
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One example event using the new method
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Momentum resolution using this new method
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Summary

1. The performance using only STT wire position is too bad.

2. First method: Including drift distance, filling weighted value in
histogram, momentum resolution is bad.
o, 10% @ 1GeV, 15% @ 2GeV, 30% @ 5GeV

3. Second method: Draw tangent line from interaction point...
O 3.8% @ 1GeV, 5.5% @ 2GeV, 12.2% @ 5GeV

First method: depend on Vertex
Second method: depend on Vertex, not suit for very low momentum

Next to do:
1. Combine MVD information to improve the momentum resolution,
could also be used as vertex.

2. Inclusion of stereo layers.



Thank you
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Displaced vertex --old method
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Behavior of transformations

P =1GeV phi =100
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P =1GeV phi =190

Behavior of transformations
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P = 2GeV phi =100

Behavior of transformations
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