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The crew… 

Peter Kerényi 
Task: Charge calibrations 

Eliška Eckerová 
Task: Single and double pulses 

Zuzana Bardačová 
Task: CORSIKA simulations 
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I detect 
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About neutrinos... 
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About neutrinos... 
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About Baikal GVD... 



27.7.2018 Time and charge calibration of the optical modules in the Baikal GVD telescope  /21 

Detection of neutrinos in Baikal GVD 
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• Points of interest: High-energy galactic & ultra high-energy extragalactic neutrinos 

• Interaction with matter near the detector:  



Peter – charge calibration 
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Charge calibration of OMs 
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Fitting of charge distributions 
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Raw charge distribution histogram Fitted charge distribution histogram 

Mean is our point of interest Obtained by fitting, 
exported into ASCII files 

2016, Run #233, OM #230 2016, Run #233, OM #230 



27.7.2018 Time and charge calibration of the optical modules in the Baikal GVD telescope  /21 

Challenges of automatic fitting 
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Great fit Too wide interval 

Low counts Just bad… 

SOLUTION: Introducing conditions and tests into the code to discard “bad” fits. Optimizing boundaries. 

2016, Run #584, OM #114 2016, Run #579, OM #122 

2016, Run #224, OM #074 2016, Cluster #1, Run #57, OM #024 
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Overview of OMs in a run 
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Evolution of the mean value within a year 
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Slowly rising trend, will be interesting to look at in the long term… 



Eliška – double pulses 
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Single pulses (SP) and double pulses (DP) 
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Single pulse Double pulse 
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Data simulations 
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Data simulation program 

• Self developed C++ algorithm. 

• Precise analysis of statistical uncertainty of noise distribution. 

• Simulation based on knowledge of analytic function of SPs (gumbel function) and 
amplitude dependence on number of detected photoelectrons. 

• RESULT: Library of generated SPs and DPs for testing of effectivity of ID algorithm. 

Experimental SP Generated SP 



27.7.2018 Time and charge calibration of the optical modules in the Baikal GVD telescope  /21 

Data simulations 
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Generated DP without noise Generated DP with noise 

Data simulation program 

• Self developed C++ algorithm. 

• Precise analysis of statistical uncertainty of noise distribution. 

• Simulation based on knowledge of analytic function of SPs (gumbel function) and 
amplitude dependence on number of detected photoelectrons. 

• RESULT: Library of generated SPs and DPs for testing of effectivity of ID algorithm. 



Zuzana - CORSIKA 
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CORSIKA simulations 
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CORSIKA (COsmic Ray SImulations for KAscade) 
• Program for simulations of the secondary air showers induced by primary cosmic rays. 
• Access to the basic characteristics of primary as well as secondary particle: type, energy, 

linear momentum and arrival direction, etc. 

Source: https://www.ikp.kit.edu/corsika/  Source: https://www.ikp.kit.edu/corsika/  
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Results for primary protons 
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Results for secondary muons 
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Thank you for your attention! 


