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                    Summary
A method allowing one to determine the mass composition of primary cosmic radiation by means of simultaneous analysis of model and experimental data is presented in this paper. The most important part of this work is the quantitative comparison of multivariate distributions and the use of methods of nonparametric statistics for probability density estimation in a multivariate space of features. To check the method offered, events withE
                0>500TeV were generated by the Monte Carlo method. The showers generated were preliminarily processed by algorithms used in experimental data handling. The apparatus-induced distortions of the measured EAS characteristics have been taken into account. The method allows one to select an experimental event initiated by primary protons and iron nuclei with an efficiency of (70÷80)%. Also a new multivariate method of incident particle energy estimation based on the nonparametric regression is described. The method proposed, together with the above-mentioned multivariate EAS classification, allows one to determine the energy spectrum of incident protons and nuclei. Detection and investigation of the products of interaction of these particles with the atmosphere will allow us to study proton-nuclei and nuclei-nuclei interactions at energies from 1015 to 1017 eV.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	
                  J. N. Stamenov:High energy cosmic ray mass composition on the basis of EASstudies at mountain altitudes, inV International Symposium on Very High Energy Cosmic Rays Interactions, Lodz, Poland, 1988.

	
                  Mt. Fuji Emulsion Chamber Collaboration:Apparent decrease of proton fraction around the «Knee» observed in mt. Fuji emulsion chamber experiment, inProceedings of the XX ICRC, Vol.1 (Moscow, 1987), p. 382.

	
                  J. Rich, D. L. Owen andM. Spiro:Phys. Rep.,151, 1 (1987).
Article 
    
                    Google Scholar 
                

	
                  S. I. Nikolsky:Energy Spectrum and Mass Composition of PCR (Nauka, Moscow, 1987).

                    Google Scholar 
                

	
                  JACEE Collaboration:Energy spectra of primary protons and helium nuclei in the energy range (1012÷1015) eVfrom JACEE, inProceedings of the XX ICRC, Vol.1 (Moscow, 1986), p. 371.

	
                  I. P. Ivanenko
                  et al.: Spectrum and charge composition of cosmic rays with energy from 2to 100 TeV, inV International Symposium on Very High Energy Cosmic Rays Interaction (Lodz, Poland, 1988), p. 197.

	
                  A. P. Chubenko, N. P. Krutikova
                  et al.: Primary protons, inclusive cross-section in P-A interaction and their relation to energy spectra of hadrons in the atmosphere, inProceedings of the XX ICRC, Vol.1 (Moscow, 1986), p. 373.

	
                  I. N. Stamenov: PCRmass composition investigation by EAS, Ph. doctor dissertation, Lebedev Physics Institute (1981).

	
                  A. A. Chilingarian:The CRhigh energy particles investigation with nonparametric statistics, Ph. doctor dissertation, Yerevan Physics Institute (1984).

	
                  A. A. Chilingarian, S. Kh. Galfayan
                  et al.: Upper boundary of iron nuclei, fraction in PCR, Preprint FIAN 75, 1988.

	
                  A. A. Chilingarian andH. Z. Zazyan:A classification method of PCRmass composition determination, Preprint EPI 1204(81), 1989.

	
                  A. A. Chilingarian andH. Z. Zazyan:Nonparametric method of hadron energy estimation, Preprint EPI 1217(3), 1990.

	
                  N. M. Nikolskaya andI. N. Stamenov:The Tien-Shan EASinstallation data handling algorithm investigation, Preprint FIAN 125, 1975.

	
                  Iu. M. Shabelsky:Cross-sections and spectrums of secondary particles in hadron-nuclei collisions, Preprint LIAF 1224, 1986.

	
                  A. M. Dunaevsky andA. V. Urison:Scaling, cross-section increase and simulation of electron-nuclear cascades in the athmosphere, Preprint FIAN 150, 1975.

	
                  A. V. Plyasheshnikov, A. K. Konopelko andK. V. Vorobyev:The three-dimensional development of high energy electromagnetic cascades in atmosphere, Preprint FIAN 92, 1988.

	
                  S. R. Rao:Cluster analysis as applied to study of race mixing in human populations inClassification and Clustering (Academic Press, New York, N. Y., London, 1977).

                    Google Scholar 
                

	
                  L. Devroy andL. Gyorfi:Nonparametric Density Estimation. The L1View (John Wiley & Sons, New York, N.Y., 1985).

                    Google Scholar 
                

	
                  E. E. Leamer:Ad Hoc Inference with Nonexperimental Data (John Wiley & Sons, New York, N.Y., Chichester, Brisbane, Toronto, 1978).
MATH 
    
                    Google Scholar 
                

	
                  A. A. Chilingarian:Comp. Phys. Commun.,54, 381 (1988).
Article 
    ADS 
    
                    Google Scholar 
                

	
                  C. T. Toussaint:IEEE Trans. Inf., IT-20, 472 (1974).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	
                  A. A. Chilingarian andS. Ch. Galfayan:Calculation of Bayes Risk by KNN Method. Stat. Problem of Control (Vilnius, 1984), p. 66.

	
                  J. D. Hey:An Introduction to Bayesian Statistical Inference (Martin Robertson, 1983).

	
                  A. A. Chilingarian, S. Kh. Galfayan
                  et al.: Multidimensional analysis of EASand Roentgen-emulsion data, Preprint FIAN 332, 1986.

	
                  B. Efron:The Jackkife Bootstrap and other Resempling Plans (Society for Industrial and Applied Mathematics., Philadelphia, Penn., 1982).

                    Google Scholar 
                

	
                  V. N. Vapnik:Dependence Reconstruction by Empiric Data (Nauka, Moscow, 1974).

                    Google Scholar 
                

	
                  P. C. Mahanalobis:Proc. Natl. Inst. Sci. India,12, 49 (1963).

                    Google Scholar 
                

	
                  T. M. Cover:IEEE Trans. Inf. Theory, IT-14, 50 (1968).
Article 
    MATH 
    
                    Google Scholar 
                

	
                  A. P. Devroye:IEEE Trans. Inf. Theory, IT-24, 142 (1978).
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Yerevan Physics Institute, Alikhanian Brother St. 2, 375036 Yerevan 36, Armenia, USSR
A. A. Chilingarian & G. Z. Zazian


Authors	A. A. ChilingarianView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. Z. ZazianView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Chilingarian, A.A., Zazian, G.Z. On the possibility of investigation of the mass composition and energy spectra of primary cosmic ray (PCR) in the energy range from 1015 to 1017 eV using EAS data.
                    Il Nuovo Cimento C 14, 555–568 (1991). https://doi.org/10.1007/BF02507383
Download citation
	Received: 19 April 1990

	Accepted: 02 January 1991

	Issue Date: November 1991

	DOI: https://doi.org/10.1007/BF02507383


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


PACS 94.40
	Cosmic-ray interactions with the Earth








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.221.62.67
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    