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Introduction
• Reminder: we studied the impact of the gDIRC detector 

on the channels used for the PAC proposal

• There was significant improvement in the selection 
efficiency using the gDIRC detector (some up to x3 for 
95% purity)

• Most of the improvement was due to the DIRC detector, 
with smaller improvements from the Gas CKOV

• Questions: 

• Are there other channels, or observables which require 
the Gas CKOV?

• Maybe uniformity of angular acceptance for amplitude 
analysis?
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Note: Displaced vertex!
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• Improvement with DIRC better than CKOV

• Combination gDIRC improves by ~10%

• Gains are larger for higher purity
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Angular Acceptance
• Study the acceptance vs polar angle (θGJ) in the 

Gottfried-Jackson frame 

• cos(θGJ) = 1 corresponds to the K*0 (and thus decay 
K+) in the forward direction

• cos(θGJ) = -1 corresponds to the Ks is forward 
direction
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• Baseline: lower efficiency for high momentum forward going K+ 

• DIRC: Improve efficiency of high momentum forward going K+, but still lower efficiency 
for highest momentum.  Smaller increase in efficiency for forward Ks since secondary 
vertex now has less impact in the BDT

• CKOV: Improve efficiency for all high momentum forward going K+, but not as powerful 
in BDT as DIRC variables so less biased for forward Ks from secondary vertex like

• gDIRC: Similar to DIRC with small improvement highest momentum K+

Forward K+Forward Ks Forward K+Forward Ks

90% Purity 95% Purity
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• Improvement with DIRC better than CKOV

• Combination gDIRC improves by ~20%

• Gains are larger for higher purity
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• Baseline: Fairly uniform acceptance

• DIRC: Improve efficiency near the edges, but far forward going K- gain is 
smaller since 3σ π-K separation runs out at ~4.5 GeV 

• CKOV: Biased toward higher efficiency for forward  K+ and K- since gas 
CKOV gains are bigger for more forward angle, higher momentum kaons

• gDIRC: Improvement over DIRC for more forward/higher momentum K+/K-

90% Purity

Forward K- Forward K+Forward K-Forward K+

95% Purity
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• Improvement with DIRC better than CKOV

• Combination gDIRC improves by ~5%

• Gains are larger for higher purity
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• Baseline: Fairly uniform acceptance

• DIRC: More improvement in efficiency for forward ɸ

• CKOV: Small improvement in efficiency for forward ɸ

• gDIRC: Very similar to DIRC

90% Purity 95% Purity

Forward ɸ Forward ɸ
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Summary

• The Gas CKOV and DIRC detectors have different 
impacts on the angular dependence of the 
selection efficiency due to their different 
momentum coverage

• gDIRC behaves similar to DIRC due to the larger 
separation power of the DIRC variables in the BDT

• The addition of a Gas CKOV (ie. gDIRC) would not 
significantly improve the uniformity of the angular 
acceptance relative to the DIRC detector alone
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Backup
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Efficiency Table
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Efficiency Table
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