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Surface Acoustic Waves Probe of Crossover between Localized States and Wigner Crystal near Filling Factor (=1 in n-GaAs/AlGaAs Structure
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Introduction
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High frequency (ac) conductivity in a single 65 nm quantum well GaAs/AlGaAs structure with concentration of n=5(1010 cm-2 and with high mobility (=8.5(106 cm2/Vs was studied by acoustic methods in the quantum Hall effect being focused in the region in the vicinity of the filling factor 1. 
Experimental Results and Discussion
[image: image3.emf] We used the contactless acoustic method when a Surface Acoustic Wave (SAW), propagates along the surface of the piezodielectric lithium niobate, and the studied structure is pressed onto the same surface of the LiNbO3. An electric field produced by the SAW interacts with the carriers in 2D channel. Via this interaction the attenuation ( and velocity ∆v/v of the acoustic wave are governed by the conductivity of the 2DEG. The measurements have been carried out in the frequency domain of 28-300 MHz at temperatures 40-380 mK in a magnetic field of up to 18 T, using SCM1 system at the NHMFL DC Field Facility. In our system magnetic field induces oscillations of the absorption coefficient and the velocity change with a rich IQHE and FQHE states pattern. However, here we studied the effects, which occur in the vicinity of the filling factor (=1 only. From simultaneously measured both attenuation and velocity of SAW the real σ1 and imaginary σ2 components of the complex ac conductivity σac=σ1-iσ2 were calculated. Fig.1 illustrates the dependence of σ1 on magnetic field at f=28.5 MHz near (=1 minima at different temperatures.  
Fig.2 illustrates the temperature dependence of σ1 at factors 0.9<(<1.1. At exact filling factor 1 σ1 increases with temperature, the frequency dependence of σ1 is absent within our experimental error, and |σ2|>σ1. These are indicative that 2D electrons to be localized, and the observed ac conductivity is of the hopping nature agreeing with the two-site model provided that 2(f(0>1, where (0 is the sites depopulation time. Temperature dependences of σ1 at (=1 and (=1.1 (0.9) appears to be different: namely, σ1 decreases with temperature at (=1.1 (0.9). The frequency dependence of σ2 shown in the inset of Fig. 2 for different filling factor demonstrates zero crossing of the σ2 at (= 1.1 at some frequency. These signatures are typical of the Wigner crystal. More to say, the frequency corresponding to the 
zero crossing could be considered as the pinning frequency of 

the Wigner solid. At all filling factors in-between 1 and 1.1(0.9) 

temperature dependence of σ1 shows crossover from the localized states to the Wigner crystal: at low T temperatures σ1 firstly rises as the temperature increases, then, as reaching the value corresponding (=1.1 (0.9), the conductivity begins to decrease as T increases. The observed initial increase of σ1 with rising temperature is associated with its hopping character at low T. However, as the conductivity is increasing, conditions favorable for formation of the Wigner crystal are emerging, and at some temperature the crystal gets formed. The characteristic temperature of this crossover decreases with increasing deviation |(-1|. 
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Fig. 1 Magnetic field dependences of (1 and σ2 for ( close to 1 at various temperatures f=28.5 MHz. 
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Fig. 2 Temperature dependences of σ1 (28.5 MHz) for different (. The filled symbols shows the results for ((1; open symbols ( - (=0.9, ( - (=0.925 and O - (=0.975. Inset: frequency dependences of σ2 for different (. T=40 mK.








