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The Aharonov-Bohm-type oscillations in the ballistic magnetoconductivity of an open quantum dot ∼1 μm in size created in the GaAs/AlGaAs heterostructure by local anode oxidation have been studied. The measurements have been performed at temperatures of 4.2 and 1.5 K, which are high enough to expect a considerable suppression of the oscillations with period h/e (in magnetic flux units). The magnetoconductivity oscillations with a period less than the quantum h/e with respect to the magnetic field are observed at 1.5 K. The explanation is proposed on the basis of the interference of the electrons moving along the time-reversed paths inscribed into the quantum dot that have their initial and final points at one of the contacts, i.e., corresponding to a period of h/2e.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hall voltage drives pulsing counter-currents of the sliding charge density wave and of quantized normal carriers at self-filled Landau levels
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 November 2017
                                    

                                

                                Andrey P. Orlov, Aleksander A. Sinchenko, … Yuri I. Latyshev

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Quantum oscillations in strong magnetic fields, berry phase, and superconductivity in three-dimensional topological Bi2–x Cu x Se3 insulators
                                        
                                    

                                    
                                        Article
                                        
                                         01 July 2015
                                    

                                

                                S. I. Vedeneev, D. A. Knyazev, … A. V. Sadakov

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Majorana bound states in a driven quantum dot
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 August 2023
                                    

                                

                                Fabián Medina-Cuy, Dunkan Martínez, … P. A. Orellana

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	C. W. J. Beenakker and H. van Houten, Solid State Phys. 44, 1 (1991).
Article 
    
                    Google Scholar 
                

	B. J. van Wees, L. P. Kouwenhoven, C. J. P. M. Harmans, et al., Phys. Rev. Lett. 62, 2523 (1989).
Article 
    ADS 
    
                    Google Scholar 
                

	D. Yu. Sharvin and Yu. V. Sharvin, Pis’ma Zh. Eksp. Teor. Fiz. 34, 285 (1981) [JETP Lett. 34, 272 (1981)].

                    Google Scholar 
                

	V. Chandrasekhar, M. J. Rooks, S. Wind, and D. E. Prober, Phys. Rev. Lett. 55, 1610 (1985).
Article 
    ADS 
    
                    Google Scholar 
                

	C. J. B. Ford, T. J. Thornton, R. Newbury, et al., Appl. Phys. Lett. 54, 21 (1989).
Article 
    ADS 
    
                    Google Scholar 
                

	C. W. J. Beenakker, Rev. Mod. Phys. 69, 731 (1997).
Article 
    ADS 
    
                    Google Scholar 
                

	R. Akis, J. P. Bird, D. Vasileska, et al., in Electron Transport in Quantum Dots, Ed. by J. P. Bird (Kluwer, Dordrecht, 2003); J. P. Bird, J. Phys.: Condens. Matter 11, R413 (1999).

                    Google Scholar 
                

	A. M. Chang, H. U. Baranger, L. N. Pfeiffer, and K. W. West, Phys. Rev. Lett. 73, 2111 (1994).
Article 
    ADS 
    
                    Google Scholar 
                

	M. Yu. Melnikov, V. S. Khrapai, and D. Shukh, Instrum. Exp. Tech. (in press).

	H. Linke, L. Christensson, P. Omling, and P. E. Lindelof, Phys. Rev. B 56, 1440 (1997).
Article 
    ADS 
    
                    Google Scholar 
                

	P. Bøggild, A. Kristensen, H. Bruus, et al., Phys. Rev. B 57, 15408 (1998).

	D. Ye Peide and S. Tarucha, Phys. Rev. B 59, 9794 (1999).
Article 
    ADS 
    
                    Google Scholar 
                

	B. Hackens, F. Delfosse, S. Faniel, et al., Phys. Rev. B 66, 241305(R) (2002).

	C. M. Marcus, A. J. Rimberg, R. M. Westervelt, et al., Phys. Rev. Lett. 69, 506 (1992).
Article 
    ADS 
    
                    Google Scholar 
                

	C. A. Marlow, R. P. Taylor, T. P. Martin, et al., Phys. Rev. B 73, 195318 (2006).

                    Google Scholar 
                

	D. P. Pivin, Jr., A. Andresen, J. P. Bird, et al., Phys. E 6, 404 (2000).
Article 
    
                    Google Scholar 
                

	A. G. Huibers, M. Switkes, C. M. Marcus, et al., Phys. Rev. Lett. 81, 200 (1998).
Article 
    ADS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Solid State Physics, Russian Academy of Sciences, Chernogolovka, Moscow region, 142432, Russia
M. Yu. Mel’nikov, V. T. Dolgopolov & V. S. Khrapai

	Institut für Experimentelle und Angewandte Physik, Universität Regensburg, 93050, Regensburg, Germany
D. Schuh


Authors	M. Yu. Mel’nikovView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	V. S. KhrapaiView author publications
You can also search for this author in
                        PubMed Google Scholar



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





Corresponding author
Correspondence to
                M. Yu. Mel’nikov.


Additional information
Original Russian Text © M.Yu. Mel’nikov, V.T. Dolgopolov, V.S. Khrapai, D. Schuh, 2008, published in Pis’ma v Zhurnal Éksperimental’noĭ i Teoreticheskoĭ Fiziki, 2008, Vol. 88, No. 1, pp. 40–45.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Mel’nikov, M.Y., Dolgopolov, V.T., Khrapai, V.S. et al. Interference of ballistic electrons in an open quantum dot at high temperatures.
                    Jetp Lett. 88, 36–40 (2008). https://doi.org/10.1134/S0021364008130080
Download citation
	Received: 13 May 2008

	Accepted: 28 May 2008

	Published: 05 February 2009

	Issue Date: September 2008

	DOI: https://doi.org/10.1134/S0021364008130080


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 numbers
	73.63.Kv
	75.47.Jn
	81.16.Rf








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.82.145.95
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    