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Typical Gaussian events and the Maximum Likelihood mean 
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qc 
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mean = 819.75 mrad 
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ML mean = 819.44 mrad 

ML mean = 819.69 mrad 

Log Likelihood value 

The Maximum likelihood value is obtained with zero cross over at the maximum 

PANDA XLV. Collaboration Meeting, 24-28 June, 2013, GSI, Germany 



Gaussian + background and the Maximum Likelihood mean 
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Log Likelihood value 

The Maximum likelihood value is obtained with zero cross over at the maximum 
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Gaussian + background and the Maximum Likelihood mean 

The Maximum likelihood value is obtained with zero cross over at the maximum 
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Reconstruction of Cherenkov angle (qc)  

2.5 meter bars and 30 cm Expansion volume 

Ambiguities (different possibilities of reflections in expansion volume and bar) 

 

Most probable reflection possibilities in expansion volume are  

Direct,  

Bottom,  

UP and  

Bottom + UP 

Different reflections in expansion volume 
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Reconstructed Cherenkov angle (qc) at different  polar angles 
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Effect of Chromatic Dispersion on photon time 
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RMS of DT (Trec - Texp) Photon Path length 
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Right vs wrong Ambiguity time at different polar angles 
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Single Photon Resolution with charge particle polar angle 
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Log Likelihood function and selection criteria 

Selection is based of the Separation power 

Log likelihood difference = -0.5, -2.0, -4.5 for 1s, 2s, 3s separation, respectively 

Track q 

Hypothesis 

test 
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Track q Resolution 

P > 3GeV/C P < 3GeV/C 

Expected – reconstructed q 
Expected – reconstructed q 
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Particle Selection criteria 

Selection is based on the Separation power 

Log likelihood difference = -0.5, -2.0, -4.5,… for 1s, 2s, 3s,... separation, respectively 

Initial Momentum is a priory information required to calculate the expected  qc 
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PID efficiency of Pion 

Single Photon resolution s = 17 mrad 

 

Track resolution = 3 mrad 

particles of no. Total

particles identifiedcorrect 
efficiency 
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Summary 

• Track based Maximum Likelihood method is 
developed and study has been carried out for 
tank type expansion volume. 

 

• Further study for different geometries is 
continued. 
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Thanks for Attention! 
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Single Photon Resolution with polar angle 






