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                    Abstract
A quantitative comparison of the magnetocapacitance measurements on high-quality samples in the fractional quantum Hall effect with the composite-fermion approach has been performed. For this comparison, the relation between the electron chemical potential μ
                  e
                 and quasi-particle spectrum has been derived. The effect of the temperature T has been calculated in the two-level approximation. The calculation quantitatively describes the decrease in the measured chemical-potential jump at filling factors of ν = 1/3, 2/5 with increasing T. In the compressible range 1/3 < ν < 2/5, the slope of the temperature dependence dμe/dν(T) is also in agreement with the calculation. The discrepancy of the composite-fermion approach with the experimental data is in the incorrectly predicted gaps and their dependence on the denominator of a fraction.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Large composite fermion effective mass at filling factor 5/2
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 November 2023
                                    

                                

                                M. Petrescu, Z. Berkson-Korenberg, … G. Gervais

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Berry phase and anomalous transport of the composite fermions at the half-filled Landau level
                                        
                                    

                                    
                                        Article
                                        
                                         21 August 2017
                                    

                                

                                W. Pan, W. Kang, … D. C. Tsui

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Fractionalized conductivity and emergent self-duality near topological phase transitions
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 September 2021
                                    

                                

                                Yan-Cheng Wang, Meng Cheng, … Zi Yang Meng

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	D. C. Tsui, H. L. Stormer, and A. C. Gossard, Phys. Rev. Lett. 48, 1559 (1982).
Article 
    ADS 
    
                    Google Scholar 
                

	R. B. Laughlin, Phys. Rev. Lett. 50, 1395 (1983).
Article 
    ADS 
    
                    Google Scholar 
                

	J. K. Jain, Phys. Rev. Lett. 63, 199 (1989).
Article 
    ADS 
    
                    Google Scholar 
                

	N. d’Ambrumenil and R. H. Morf, Phys. Rev. B 40, 6108 (1989).
Article 
    ADS 
    
                    Google Scholar 
                

	G. S. Boebinger, A. M. Chang, H. L. Stormer, and D. C. Tsui, Phys. Rev. Lett. 55, 1606 (1985).
Article 
    ADS 
    
                    Google Scholar 
                

	R. R. Du, H. L. Stormer, D. C. Tsui, et al., Phys. Rev. Lett. 70, 2944 (1993).
Article 
    ADS 
    
                    Google Scholar 
                

	F. Schulze-Wischeler, E. Mariani, F. Hohls, and R. J. Haug, Phys. Rev. Lett. 92, 156401 (2004).

                    Google Scholar 
                

	J. P. Eisenstein, L. N. Pfeiffer, and K. W. West, Phys. Rev. B 50, 1760 (1994).
Article 
    ADS 
    
                    Google Scholar 
                

	S. I. Dorozhkin, G. V. Kravchenko, R. Haug, et al., Pis’ma Zh. Eksp. Teor. Fiz. 58, 893 (1993) [JETP Lett. 58, 834 (1993)].

                    Google Scholar 
                

	V. S. Khrapai, A. A. Shashkin, M. G. Trokina, et al., Phys. Rev. Lett. 99, 086802 (2007).

                    Google Scholar 
                

	V. S. Khrapai, A. A. Shashkin, M. G. Trokina, et al., Phys. Rev. Lett. 100, 196805 (2008).

                    Google Scholar 
                

	T. Chakraborty, Adv. Phys. 49, 959 (2000).
Article 
    ADS 
    
                    Google Scholar 
                

	R. L. Willett, R. R. Ruel, K. W. West, and L. N. Pfeiffer, Phys. Rev. Lett. 71, 3846 (1993).
Article 
    ADS 
    
                    Google Scholar 
                

	T. P. Smith, B. B. Goldberg, P. J. Stiles, and M. Heiblum, Phys. Rev. B 32, 2696 (1985); T. P. Smith III, W. I. Wang, and P. J. Stiles, Phys. Rev. B 34, 2995 (1986).
Article 
    ADS 
    
                    Google Scholar 
                

	B. I. Halperin, P. A. Lee, and N. Read, Phys. Rev. B 47, 7312 (1993).
Article 
    ADS 
    
                    Google Scholar 
                

	M. O. Dorokhova and S. I. Dorozhkin, Zh. Eksp. Teor. Fiz. 125, 1393 (2004) [JETP 98, 1222 (2004)].

                    Google Scholar 
                

	I. V. Kukushkin, N. J. Pulsford, K. von Klitzing, et al., Europhys. Lett. 22, 287 (1993); I. V. Kukushkin and V. B. Timofeev, Adv. Phys. 45, 147 (1996).

                    Google Scholar 
                

	T. Ando, A. B. Fowler, and F. Stern, Rev. Mod. Phys. 54, 437 (1982).
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. G. Prokudina & V. S. Khrapai

	Moscow Institute of Physics and Technology (State University), Institutskii per. 9, Dolgoprudnyi, Moscow region, 141700, Russia
M. G. Prokudina


Authors	M. G. ProkudinaView 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







Additional information
Original Russian Text © M.G. Prokudina, V.S. Khrapai, 2009, published in Pis’ma v Zhurnal Éksperimental’noĭ i Teoreticheskoĭ Fiziki, 2009, Vol. 89, No. 11, pp. 670–675.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Prokudina, M.G., Khrapai, V.S. Thermodynamic measurements in a fractional quantum hall effect and the composite-fermion approach.
                    Jetp Lett. 89, 568–574 (2009). https://doi.org/10.1134/S0021364009110095
Download citation
	Received: 29 April 2009

	Published: 12 August 2009

	Issue Date: August 2009

	DOI: https://doi.org/10.1134/S0021364009110095


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
	73.21.-b
	73.43.-f








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.80.103.224
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    