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                    Abstract
We present a study of collective effects and dynamics of quark-hadron phase transitions by means of the femtoscopic correlations of hadrons at the NICA energies. A set of simulations of heavy-ion collisions (AuAu, BiBi) at the energies to be available with the NICA collider and experiments to be operated there (in particular, the MPD experiment), has been performed using two Monte Carlo generators. A femtoscopic analysis for charged pions and kaons have shown a sensitivity of the observables to the equation of state (EoS) for both event generators. Also, a study of the influence of detector effects like track-merging and track-splitting in the TPC, the main tracker device of the MPD experiment, on femtoscopic measurements is presented in this work.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1. [image: ]


Fig. 2. [image: ]


Fig. 3. [image: ]


Fig. 4. [image: ]


Fig. 5. [image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Insight into particle production mechanisms via angular correlations of identified particles in pp collisions at $$\sqrt{\mathrm{s}}=7$$  TeV
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 August 2017
                                    

                                

                                J. Adam, D. Adamová, … ALICE Collaboration

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Results on Bose–Einstein Correlations of Charged Hadrons in pp Collisions at 13 TeV in CMS
                                        
                                    

                                    
                                        Article
                                        
                                         28 November 2022
                                    

                                

                                Sandra S. Padula

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Measurement of the non-prompt D-meson fraction as a function of multiplicity in proton-proton collisions at $$ \sqrt{s} $$ = 13 TeV
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 October 2023
                                    

                                

                                The ALICE collaboration, S. Acharya, … N. Zurlo

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    REFERENCES
	W. Schaffer, L. I. Unger, and A. Vaccarino, Phys. Rev. Lett. 65, 2491 (1990).
Article 
    ADS 
    
                    Google Scholar 
                

	Y. Aoki, G. Endrodi, Z. Fodor, S. Katz, and K. Szabo, Nature 443, 675 (2006).
Article 
    ADS 
    
                    Google Scholar 
                

	S. Borsanyi et al. (Wuppertal-Budapest Collab.), JHEP, No. 09, 073 (2010).

	M. Cheng (HotQCD Collab.), in PoS LAT2009 (2009), artic. no. 175.

	A. Masayuki and Y. Koichi, Nucl. Phys. A 504, 668 (1989).
Article 
    ADS 
    
                    Google Scholar 
                

	A. Barducci, R. Casalbuoni, G. Pettini, and R. Gatto, Phys. Rev. D 49, 426 (1994).
Article 
    ADS 
    
                    Google Scholar 
                

	J. Berges and K. Rajagopal, Nucl. Phys. B 538, 215 (1999).
Article 
    ADS 
    
                    Google Scholar 
                

	M. A. Halasz, A. D. Jackson, R. E. Shrock, M. A. Stephanov, and J. J. M. Verbaarschot, Phys. Rev. D 58, 096007 (1998).
Article 
    ADS 
    
                    Google Scholar 
                

	O. Scavenius, A. Mocsy, I. N. Mishustin, and D. H. Rischke, Phys. Rev. C 64, 045202 (2001).
Article 
    ADS 
    
                    Google Scholar 
                

	N. G. Antoniou and A. S. Kapoyannis, Phys. Lett. B 563, 165 (2003).
Article 
    ADS 
    
                    Google Scholar 
                

	Y. Hatta and T. Ikeda, Phys. Rev. D 67, 014028 (2003).
Article 
    ADS 
    
                    Google Scholar 
                

	M. Stephanov, Prog. Theor. Phys. Suppl. 153, 139 (2004).
Article 
    ADS 
    
                    Google Scholar 
                

	M. Stephanov, Int. J. Mod. Phys. A 20, 4387 (2005).
Article 
    ADS 
    
                    Google Scholar 
                

	S. Pratt, Phys. Rev. D 33, 1314–1327 (1986).
Article 
    ADS 
    
                    Google Scholar 
                

	G. Bertsch, M. Gong, and M. Tohyama, Phys. Rev. C 37, 1896 (1988).
Article 
    ADS 
    
                    Google Scholar 
                

	D. H. Rischke and M. Gyulassy, Nucl. Phys. A 608, 479 (1996).
Article 
    ADS 
    
                    Google Scholar 
                

	T. Csorgo and S. Pratt, in Proceedings of the Relativistic Heavy Ion Physics at Present and Future Accelerators, Ed. by T. Csorgo et al. (Budapest, 1991), p. 75.

	M. I. Podgoretsky, Sov. J. Nucl. Phys. 37, 272 (1983).

                    Google Scholar 
                

	S. A. Bass, M. Belkacem, M. Bleicher, M. Brandstetter, L. Bravina, C. Ernst, L. Gerland, M. Hofmann et al., Prog. Part. Nucl. Phys. 41, 255 (1998).
Article 
    ADS 
    
                    Google Scholar 
                

	M. Bleicher et al., J. Phys. G 25, 1859 (1999).
Article 
    ADS 
    
                    Google Scholar 
                

	Iu. Karpenko, P. Huovinen, H. Petersen, M. Bleicher, Phys. Rev. C 91, 064901 (2015).
Article 
    ADS 
    
                    Google Scholar 
                

	J. Steinheimer, S. Schramm, and H. Stocker, J. Phys. G 38, 035001 (2011); arXiv:1009.5239 [hep-ph].
Article 
    ADS 
    
                    Google Scholar 
                

	P. F. Kolb, J. Sollfrank, and U. W. Heinz, Phys. Rev. C 62, 054909 (2000); arXiv:hep-ph/0006129.
Article 
    ADS 
    
                    Google Scholar 
                

	O. Kodolova, M. Cheremnova, et al., “Factorial moments in the MPD experiment,” in Proceedings of the Conference “RFBR Grants for NICA” (Dubna, 2020).

	P. Batyuk, I. Karpenko, R. Lednicky, L. Malinina, K. Mikhaylov, O. Rogachevsky, and D. Wielanek, Phys. Rev. C 96, 024911 (2017); arXiv:1703.09628 [nucl-th].

	L. Adamczyk et al. (STAR Collab.), Phys. Rev. C 92, 014904 (2015); arXiv:1403.4972 [nucl-ex].
Article 
    ADS 
    
                    Google Scholar 
                


Download references




ACKNOWLEDGMENTS
The authors would like to thank Yu. Karpenko for the possibilities to have fruitful discussions.


Funding
This work was supported by grant no. 18-02-40044 from the Russian Foundation for Basic Research


Author information
Authors and Affiliations
	Skobeltsyn Research Institute of Nuclear Physics, Moscow State University, Moscow, Russia
L. Malinina, M. Cheremnova, O. Kodolova & G. Romanenko

	Joint Institute for Nuclear Research, Dubna, Russia
L. Malinina, P. Batyuk & K. Mikhaylov

	The Institute for Theoretical and Experimental Physics, State Scientific Center of the Russian Federation, Moscow, Russia
K. Mikhaylov

	National Research Nuclear University, Moscow Engineering Physics Institute, Moscow, Russia
Y. Khyzhniak & G. Nigmatkulov


Authors	L. MalininaView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. BatyukView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. CheremnovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Y. KhyzhniakView author publications
You can also search for this author in
                        PubMed Google Scholar



	O. KodolovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. MikhaylovView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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





Corresponding authors
Correspondence to
                L. Malinina or P. Batyuk.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Malinina, L., Batyuk, P., Cheremnova, M. et al. Study of Strongly Interacting Matter Properties at the Energies of the NICA Collider Using the Methods of Femtoscopy.
                    Phys. Part. Nuclei 52, 624–630 (2021). https://doi.org/10.1134/S1063779621040420
Download citation
	Received: 20 October 2020

	Revised: 23 November 2020

	Accepted: 23 November 2020

	Published: 03 September 2021

	Issue Date: July 2021

	DOI: https://doi.org/10.1134/S1063779621040420


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
                        









                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.209.48.250
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    