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Modified  Skellam,  Poisson and Gaussian  
distributions in semi-open systems at charge-like 

conservation law 



        Poisson, Gaussian and Skellam distributions 
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Poisson distribution in statistics: 
S.-D. Poisson, Poisson's Sorbonne 

lectures on probability and 
decision theory, Paris, 1837 

Gaussian distribution:  

1840 

Skellam, J. G. (1946). "The Frequency Distribution of the Difference Between Two 
Poisson Variates Belonging to Different Populations". Journal of the Royal Statistical 

Society. 109 (3): 296 
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Charge conservation law! 
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Possible models 

M.I. Gorenstein, et al 
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, etc.  



          
 
 
 
 
 

7 

Possible models 

Binomial-based approach 

Property  

 
V. Koch, et al 

A. Rustamov, PBM, et al 

, 

, 

, etc.  
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Simple alternative approach 
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For each of  the two  subsystems  

Where one should find    so that to satisfy the following obvious conditions: 

(C1) 



          Conditions 
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(C2) Mean value 

Replacement of notation: 

(C3) 



Conditions in limiting cases 
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(C4) + 

(C5) 

(C4)  

(C5) 



    Conditions in limiting cases 
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(C6) 

 a 



The modified Skellam distribution 
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where 



The modified Skellam distribution 
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where 

  Mean value   Variance 

Skewness  Kurtosis 



          
 
 
 
 
 

14 

The Mod-Skellam, Binomial-based  and Skellam distributions 

A comparision of the modified Skellam distribution with the Skellam-like one 
based on the Poissonian-binomial distribution, and also  with the                      

original Skellam distribution. 



Variance ratios for Binomial-based over Mod-Skellam distr. 
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A. Rustamov, PBM, J. Stachel (2017) 
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Agreement within < 0.5%  



Modification of Poisson Distribution 
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Binomial-based, Mod-Poisson and Poisson Distr. 
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Binomial-based, Mod-Poisson and Poisson Distr. 
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Variance ratios for Binomial-based over Mod-Poisson distr. 
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Blue Red 



                   Summary 
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 Modified Skellam 

where                     are the simple rational expressions of      

 Modified Poisson 

where 

 Modified Gaussian 

, 


