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Global Tracking

● 1st method was segment finder + matching
● 2nd method is Hough Transform on CGEM + IDC at once
● 2nd method is under optimization
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Latest updates on HT
[ Wang LL, P&S meeting, 03/ 2021 ]

outliers rejection

tuning for low momenta

And earlier (already shown @ last BESIII Italia meeting) 
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Latest updates on HT

● Efficiency on pion single tracks
● Last tag of HT shows an efficiency compatible with full-MDC
● Improvements in efficiencies for the physics channel reconstruction w.r.t. previous tag

[ Wang LL, P&S meeting, 03/ 2021 ]
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Latest updates on HT

● Efficiency on pion single tracks
● Last tag of HT shows an efficiency compatible with full-MDC
● Improvements in efficiencies for the physics channel reconstruction w.r.t. previous tag
● But still not as good as full-MDC

● also because full-MDC is not with ideal resolution/efficiency
● while for CGEM efficiency = 100% / resolution = 130 mum 

[ Wang LL, P&S meeting, 03/ 2021 ]
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Quality Assurance for tracking
● suggested in january 2019

● efficiency / purity must be evaluated vs (transverse) momentum, angle …

● define “reconstructable” in a proper way
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CgemBoss Algorithm → Service
● added to the algorithm class TestHoughTrack

● functions to associate MC ↔ reco MDC / CGEM points / tracks

● will be ported to a service class (now it is not in CVS)

track

CGEM

MDC
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Testing sample
muons @ fixed transverse momentum

● multiplicities = 1, 2, 3, 4 tracks/event  
● transverse momentum = 0.1, 0.3, 0.5, 0.7, 1 GeV/c
● cos(theta) in  [-0.93, 0.93] in steps of 0.186 

A total of 4 x 5 x 10 
= 200 scan points

For each scan step
a series of 14 histos is filled

For now:
● no “reconstructable” track definition
● The reco track is associated to the MC track with which it shares the 

majority of the hits – no “80%” limit (or other) is set
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Very preliminary resultsVery preliminary results
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Very preliminary results
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Very preliminary resultsVery preliminary results
● multiplicity = 4 tracks/event  
● transverse momentum = 0.3, 0.5, 0.7 GeV/c
● cos(theta) in  [-0.93, 0.93] in steps of 0.186 

efficiency / purity lower with decreasing pt
efficiency / purity lower fwd / bwd

● skipped two pt steps:
● pt = 0.1 GeV/c has loopers → need to increase the range of histos
● pt = 1 GeV/c not possible due to Ecms limited to 3.097 GeV (? - need to verify)

efficiencyefficiency puritypurity
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ZOOMZOOM
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Summary
● The machinery for track validation is ready

● (possibly) will share the functions in a service class on CVS

● I already tested it on the whole sample, but need to fix some bugs before 
plotting the graphs for QA for all the points (e.g. 0.1 GeV/c)

● need to add the correct definition for “reconstructable” track

● add pull distributions of track parameters 

WARNING!
● plots have not yet been shown to CGEM software group

→ will be shown to this Thursday CGEM software meeting
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Backup
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[ Wang LL, P&S meeting, 03/ 2021 ]
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