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GEM layout
3(4) stations positioned 
at (84), 117, 153, 180 cm 
from the target

VMC geometry mimics 
the geometry provided 
by Bernd Voss

2 sensitive layers per 
station

4 projections per 
station
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GEM Tracker

GEM layers scheme

GEM layers up-to-scale



Particle flux
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DPM @ 6GeV      DPM @ 15GeV           UrQMD pC @ 15GeV



GEM projections

Radoslaw Karabowicz, GSI          XXXIII PANDA Collaboration Meeting                                4

Design from early 2009
Proposition now: 

circular, radial, X, Y
Not implemented yet



GEM occupancy
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GEM fired strips
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GEM track finding
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Pattern recognition + look-up table

Find hits in front (radial+concentric) and back (tilted) 
layers

Combine front and back hits from each station into “true 
hits”

Combine hits from each pair of stations forming tracklets

Get tracklets’ momenta from the look-up table

Look for hit-sharing trackles with comparable momenta



GEM tracking results
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4 GEM stations, 1 pion per event  
boxGen->SetThetaRange(6,19);

  boxGen->SetPhiRange  (0.,360.);
  boxGen->SetPRange    (0.5,5.);



GEM tracking results
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3 GEM stations, 1 pion per event  
boxGen->SetThetaRange(6,19);

  boxGen->SetPhiRange  (0.,360.);
  boxGen->SetPRange    (0.5,5.);



GEM results cont’d
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Tracking results vs number of  tracks
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primaries    3st.
secondaries 3st.
primaries    4st.
secondaries 4st.

ghosts 3st.

clones 3st.

ghosts 4st.

clones 4st.



Time performance
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The bad news is that it strongly depends on the number of track to reconstruct.
The more tracks, the slower the code.

The good news is that still it fast:

with 2 tracks per event:
-------------------- PndGemFindTracks : Summary ------------------
 Events:          10000
 Tracks:          22760      ( 2.276 per event )
 Time:            2.72827s  ( 0.000272827s per event )
                                      ( 0.000119871s per track )
--------------------------------------------------------------------

with 10 tracks per event:
-------------------- PndGemFindTracks : Summary ------------------
 Events:          1000
 Tracks:          9735           ( 9.735 per event )
 Time:            9.09496s   ( 0.00909496s per event )
                                         ( 0.000934254s per track )
--------------------------------------------------------------------



Summary
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GEM Tracker geometry implemented in pandaroot

Simple digitizer and hit finder implemented (ideal hit 
producer also available)

Standalone track finder implemented, with efficiency of 
about 95% and momentum resolution of 2-4%



Back-up slides
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Hit finding
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