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                    Abstract
The process \(e^{+}e^{-}\to\eta\pi^{0}\gamma\) is studied in the range of center-of-mass (c.m.) collision energies between 1.05 and 2.00 GeV on the basis of data corresponding to an integrated luminosity of 94.5 pb\({}^{-1}\) that were accumulated in an experiment with the SND detector at the VEPP-2000 \(e^{+}e^{-}\) collider. The cross section for this process was measured for the first time and was found to receive a dominant contribution from the mechanism of a transition through an \(\omega\eta\) intermediate state. The cross section measured for the process \(e^{+}e^{-}\to\omega\eta\to\eta\pi^{0}\gamma\) agrees with the results of earlier measurements in the channel \(e^{+}e^{-}\to\pi^{+}\pi^{-}\pi^{0}\eta\). At a level of 5.7 standard deviations (5.7 \(\sigma\)), it is established that the process \(e^{+}e^{-}\to\eta\pi^{0}\gamma\) is not fully described by hadronic intermediate states of the \(VP\) type. The cross section was measured for this missing contribution, which may be generated by radiative processes—for example, \(e^{+}e^{-}\to a_{0}(1450)\gamma\). It ranges from 15 to 20 pb over a broad energy interval extending from 1.3 to 1.9 GeV.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Study of the process $$e^+e^- \rightarrow \eta \pi ^0\gamma $$ in the energy range $$\sqrt{s} = {1.05-2.00}$$ GeV with the SND detector
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 November 2020
                                    

                                

                                M. N. Achasov, A. Yu. Barnyakov, … V. V. Zhulanov

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Study of the process $$e^+e^- \rightarrow \eta \eta \gamma $$ in the energy range $$\sqrt{s} = \text{1.17--2.00 }$$  GeV with the SND detector
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 February 2022
                                    

                                

                                M. N. Achasov, A. Yu. Barnyakov, … SND Collaboration

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Measurement of the Cross Section for the Process $${e^{+}e^{-}}{\to}{K}^{{+}}{K}^{{-}}{\pi}^{{0}}$$ with the SND Detector at Collision Energies of $$\sqrt{{s}}{=}{1.3{-}2.0}$$ GeV in the Center-of-Mass Frame
                                        
                                    

                                    
                                        Article
                                        
                                         01 January 2021
                                    

                                

                                M. N. Achasov, A. Yu. Barnyakov, … D. A. Shtol

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    REFERENCES
	M. N. Achasov, D. E. Berkaev, A. G. Bogdanchikov, D. A. Bukin, I. A. Koop, A. A. Korol, S. V. Koshuba, D. P. Kovrizhin, A. V. Otboev, E. A. Perevedentsev, Yu. A. Rogovsky, A. L. Romanov, P. Yu. Shatunov, Yu. M. Shatunov, D. B. Swartz, A. A. Valkovich, and I. M. Zemlyansky, Nucl. Instrum. Methods Phys. Res., Sect. A 598, 31 (2009);

                    Google Scholar 
                

	V. M. Aulchenko, A. G. Bogdanchikov, A. A. Botov, D. A. Bukin, D. A. Bukin, T. V. Dimova, V. P. Druzhinin, V. P. Filatov, V. B. Golubev, A. G. Kharlamov, A. A. Korol, S. V. Koshuba, A. E. Obrazovsky, E. V. Pakhtusova, V. M. Popiv, S. I. Serednyakov, et al., Nucl. Instrum. Methods Phys. Res., Sect. A 598, 102 (2009);

                    Google Scholar 
                

	A. Yu. Barnyakov, M. Yu. Barnyakov, K. I. Beloborodov, A. R. Buzykaev, A. F. Danilyuk, V. B. Golubev, V. L. Kirillov, S. A. Kononov, E. A. Kravchenko, A. P. Onuchin, K. A. Martin, S. I. Serednyakov, V. M. Vesenev, et al., Nucl. Instrum. Methods Phys. Res., Sect. A 598, 163 (2009);

                    Google Scholar 
                

	V. M. Aulchenko, A. G. Bogdanchikov, A. A. Botov, D. A. Bukin, M. A. Bukin, E. A. Chekushkin, T. V. Dimova, V. P. Druzhinin, A. A. Korol, S. V. Koshuba, A. I. Tekutiev, and Yu. V. Usov, Nucl. Instrum. Methods Phys. Res., Sect. A 598, 340 (2009).


                    Google Scholar 
                

	P. Y. Shatunov, D. E. Berkaev, Yu. M. Zharinov, I. M. Zemlyansky, A. S. Kasaev, A. N. Kyrpotin, I. A. Koop, A. P. Lysenko, A. V. Otboev, E. A. Perevedentsev, V. P. Prosvetov, Yu. A. Rogovsky, A. L. Romanov, A. I. Senchenko, A. N. Skrinsky, Yu. M. Shatunov, and D. B. Shwartz, Phys. Part. Nucl. Lett. 13, 995 (2016).

Article 
    
                    Google Scholar 
                

	M. N. Achasov, S. E. Baruk, K. I. Beloborodov, A. V. Berdyugin, A. V. Bozhenok, A. D. Bukin, D. A. Bukin, S. V. Burdin, T. V. Dimova, S. I. Dolinsky, V. P. Druzhinin, M. S. Dubrovin, I. A. Gaponenko, V. B. Golubev, V. N. Ivanchenko, A. A. Korol, et al., Phys. Lett. B 479, 53 (2000).

Article 
    ADS 
    
                    Google Scholar 
                

	R. R. Akhmetshin, E. V. Anashkin, M. Arpagaus, V. M. Aulchenko, V. S. Banzarov, L. M. Barkov, N. S. Bashtovoy, A. E. Bondar, D. V. Bondarev, A. V. Bragin, D. V. Chernyak, A. S. Dvoretsky, S. I. Eidelman, G. V. Fedotovich, N. I. Gabyshev, A. A. Grebeniuk, et al., Phys. Lett. B 462, 380 (1999).

Article 
    ADS 
    
                    Google Scholar 
                

	KLOE Collab. (F. Ambrosino et al.), Phys. Lett. B 681, 5 (2009).

Article 
    
                    Google Scholar 
                

	R. R. Akhmetshin, V. M. Aulchenko, V. Sh. Banzarov, A. Baratt, L. M. Barkov, S. E. Baru, N. S. Bashtovoy, A. E. Bondar, D. V. Bondarev, A. V. Bragin, S. I. Eidelman, D. A. Epifanov, G. V. Fedotovitch, D. A. Gorbachev, A. A. Grebeniuk, D. N. Grigoriev, et al., Phys. Lett. B 562, 173 (2003).

Article 
    ADS 
    
                    Google Scholar 
                

	BESIII Collab. (M. Ablikim et al.), Phys. Rev. D 94, 072005 (2016).

Article 
    
                    Google Scholar 
                

	BaBar Collab. (B. Aubert et al.), Phys. Rev. D 73, 052003 (2006).

Article 
    ADS 
    
                    Google Scholar 
                

	R. R. Akhmetshin, A. N. Amirkhanov, A. V. Anisenkov, V. M. Aulchenko, V. Sh. Banzarov, N. S. Bashtovoy, D. E. Berkaev, A. E. Bondar, A. V. Bragin, S. I. Eidelman, D. A. Epifanov, L. B Epshteyn, A. L. Erofeev, G. V. Fedotovitch, S. E. Gayazov, A. A. Grebenuk, et al., Phys. Lett. B 773, 150 (2017).

Article 
    ADS 
    
                    Google Scholar 
                

	M. N. Achasov, A. Yu. Barnyakov, K. I. Beloborodov, A. V. Berdyugin, A. G. Bogdanchikov, A. A. Botov, T. V. Dimova, V. P. Druzhinin, V. B. Golubev, V. P. Kardapoltsev, A. G. Kharlamov, A. A. Korol, S. V. Koshuba, D. P. Kovrizhin, A. S. Kupich, R. A. Litvinov, et al., Phys. Rev. D 99, 112004 (2019).

Article 
    ADS 
    
                    Google Scholar 
                

	A. Donnachie and Yu. S. Kalashnikova, Phys. Rev. D 60, 114011 (1999).

Article 
    ADS 
    
                    Google Scholar 
                

	F. E. Close, A. Donnachie, and Yu. S. Kalashnikova, Phys. Rev. D 65, 092003 (2002).

Article 
    ADS 
    
                    Google Scholar 
                

	E. A. Kuraev and V. S. Fadin, Sov. J. Nucl. Phys. 41, 466 (1985).


                    Google Scholar 
                

	SND Collab. (M. Achasov et al.), Phys. Rev. D 93, 092001 (2016).

Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Budker Institute of Nuclear Physics, Siberian Branch, Russian Academy of Sciences, Novosibirsk, Russia
M. N. Achasov, A. Yu. Barnyakov, A. A. Baykov, K. I. Beloborodov, A. V. Berdyugin, A. G. Bogdanchikov, A. A. Botov, V. B. Golubev, T. V. Dimova, V. P. Druzhinin, V. N. Zhabin, L. V. Kardapoltsev, D. P. Kovrizhin, A. A. Korol, A. S. Kupich, K. A. Martin, N. A. Melnikova, N. Yu. Muchnoi, A. E. Obrazovsky, E. V. Pakhtusova, K. V. Pugachev, Ya. S. Savchenko, S. I. Serednyakov, Z. K. Silagadze, I. K. Surin, Yu. V. Usov, A. G. Kharlamov & D. A. Shtol

	Novosibirsk State University, Novosibirsk, Russia
M. N. Achasov, A. A. Baykov, K. I. Beloborodov, A. V. Berdyugin, T. V. Dimova, V. P. Druzhinin, L. V. Kardapoltsev, A. A. Korol, N. Yu. Muchnoi, K. V. Pugachev, Ya. S. Savchenko, S. I. Serednyakov, Z. K. Silagadze & A. G. Kharlamov


Authors	M. N. AchasovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. Yu. BarnyakovView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



	A. V. BerdyuginView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



	V. B. GolubevView author publications
You can also search for this author in
                        PubMed Google Scholar



	T. V. DimovaView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	V. N. ZhabinView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. V. KardapoltsevView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



	A. S. KupichView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	N. A. MelnikovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	N. Yu. MuchnoiView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. E. ObrazovskyView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. V. PakhtusovaView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	Ya. S. SavchenkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. I. SerednyakovView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



	Yu. V. UsovView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	D. A. ShtolView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                S. I. Serednyakov.


Rights and permissions
Reprints and permissions


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



Cite this article
Achasov, M.N., Barnyakov, A.Y., Baykov, A.A. et al. Study of the Process \({e}^{{+}}{e}^{{-}}{\to}{\eta\pi}^{{0}}{\gamma}\) in the Cossision-Energy Range of \(\sqrt{{s}}{=}{1.05{-}2.00}\) GeV.
                    Phys. Atom. Nuclei 84, 197–200 (2021). https://doi.org/10.1134/S1063778821010038
Download citation
	Received: 08 June 2020

	Revised: 08 June 2020

	Accepted: 08 June 2020

	Published: 04 May 2021

	Issue Date: March 2021

	DOI: https://doi.org/10.1134/S1063778821010038


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
						
						
					


		
	
	
		
			
				
					
					35.173.205.55
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    