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            Abstract
Electrons moving in two dimensions under the influence of strong magnetic fields effectively lose their kinetic energy and display exotic behaviour dominated by Coulomb forces. When the ratio of electrons to magnetic flux quanta in the system (ν) is near 5/2, the electrons are predicted to condense into a correlated phase with fractionally charged quasiparticles and a ground-state degeneracy that grows exponentially as these quasiparticles are introduced1. The only way for electrons to transform between the many ground states would be to braid the fractional excitations around each other. This property has been proposed as the basis of a fault-tolerant quantum computer2. Here we present observations of localized quasiparticles at ν = 5/2, confined to puddles by disorder. Using a local electrometer to compare how quasiparticles at ν = 5/2 and ν = 7/3 charge these puddles, we were able to extract the ratio of local charges for these states. Averaged over several disorder configurations and samples, we found the ratio to be 4/3, suggesting that the local charges are [image: ] = e/3 and [image: ] = e/4, where e is the charge of an electron. This is in agreement with theoretical predictions for a paired state at ν = 5/2. Confirming the existence of localized e/4 quasiparticles shows that proposed interferometry experiments to test statistics and computational ability of the state at ν = 5/2 would be possible.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Filling puddles with fractional charge.
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Figure 2: 
                        Incompressibility and localized states at 5/2.
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Figure 3: 
                        Comparison of spectra at 5/2 and 7/3.
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Figure 4: 
                        Summary of data and model.
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        Editorial Summary
Quasiparticles in the fractional quantum Hall effect
Electrons confined to two dimensions and held under strong magnetic fields display exotic correlated behaviour — a phenomenon known as the fractional quantum Hall effect. When the ratio of electrons to magnetic flux quanta in the system is near 5/2, a phase emerges that is predicted to harbour quasiparticles with a unique, topologically protected quantum property. Called 'non-Abelian braiding statistics', this property holds great technological promise because, in principle, it enables decoherence-free quantum computation. However, there is no conclusive evidence yet that such quasiparticles exist. A defining feature of these non-Abelian quasiparticles is that their charge value is a quarter that of an electron. Venkatachalam et al. now measure 'puddles' of charge in a fractional quantum Hall device and find new evidence for the existence of quarter-charge particles, thereby boosting confidence in the prospects for topological quantum computation.
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