
Track Param Optimization
(Small Angle Approx)

Ali Usman



Recall

4/29/20 Ali Usman 2

Ø Looked at HMS using online replay script.
Ø Used latest calibrations for the replays.
Ø A comparison b/w two tracking efficiency 
algorithm was shown in the last meeting.
Ø There was no difference b/w efficiencies for 
two algorithms.



Overview
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Ø Had a detailed correspondence with Mark regarding tracking 
efficiencies from different algorithms. 

Ø Mark suggested to look at the track parameters and compare the 
tracking efficiencies using different values for these parameters.

Ø These parameters are can be changed in 

PARAM/HMS/GEN/htracking.param

Ø There are multiple parameters for a track which was shown in an 
earlier presentation ( ~ 2 months ago).



Track Parameters
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What needs to be investigated?
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Ø Are the cuts on raw TDC Time good ? 
Ø Are the parameters for cluster finding reasonable ?
Ø How does the ntrack>0/all events change with different cluster 

finding/matching?
Ø Is it better to use a minimum of 4 or 5 hits per chamber?
Ø What do the residuals look like?
Ø What does chi-sq distribution for the tracks look like?
Ø How does the chi-distribution change with different cluster finding 

and then track selection?
Ø Do we need to use the small angle approximation ?
Ø Are the angles in the focal plane too large for this to help?



Hcana files
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Ø Looked into hcana for detail implementation of track parameters.
Ø Track parameters are distributed among following files in hcana

source directory

THcDriftChamber*
THcDC*

Ø There are some additional files for Track definition as well as golden 
track selection.

Ø Currently looking at “SmallAngleApprox” parameter for HMS.



SmallAngleApprox
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Ø This parameter is used for ”Left/Right” decision for the X plane.
Ø There are two type of “SmallAngleApprox” conditions which 

correspond to old and new chamber planes layout.
Ø The conditions are a bit confusing as “HMS Style” condition 

correspond to old layout of chamber planes and “SOS Style” condition 
correspond to new layout of chamber planes.

Ø This variable can either be turned on or off in the param file.
Ø A comparison of tracking efficiencies is done by switching this 

variable on and off.



HMS Efficiency (Small Angle = 0)
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HMS Efficiency (Small Angle = 1)
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Outlook
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Ø The “SmallAngleApprox” variable comparison shows that 
when we turn it on (set to 1), the efficiency is improved.

Ø Need to look at other track parameters and see their impact 
on tracking efficiency.

Ø Need to optimize the these track parameters.
Ø Later on need to look at parameters within different 

algorithms.
Ø Also need to investigate the SHMS tracking efficiency as 

well.


