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High frequency (ac) conductivity in a wide quantum well GaAs/AlGaAs structures was studied by acoustic methods in magnetic fields of up to B=18 T as a function of temperature, acoustic power and frequency being focused in the region in the vicinity of the filling factor 1/2. In our earlier studies of the structure n-GaAs/AlGaAs with 65 nm quantum well and density of n=5(1010cm-2 the 1/2 state was hardly pronounced, what turned us to the 75 nm quantum well with n=1.5(1011 cm-2.
Experimental Results and Discussion
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. The electric field accompanying the SAW penetrates into the 2D channel located in the semiconductor structure. The field produces electrical currents, which, in turn, cause Joule losses. As a result of the interaction of the SAW electric field with charge carriers in the quantum well, the SAW attenuation ( and its velocity shift ∆v/v are governed by the complex high-frequency conductivity, (ac(()=(1-i(2. The SAW technique has shown to be a very effective tool as it allows one to study both real (1 and imaginary (2 components of the high-frequency conductance without any needs in electrical contacts. The measurements have been carried out in the frequency domain of 28-300 MHz at temperatures 20-500 mK in the magnetic field of up to 18 T, using SCM1 system at the NHMFL DC Field Facility. 
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In this report we initiate the acoustic study of the high mobility structure n-GaAlAs/GaAs/GaAlAs with a single 75nm wide quantum well. The concentration of electrons was n=1.5(1011 cm-2 and mobility of (=2.35(107 cm2/Vs.

As seen from Fig.1 magnetic field induces oscillations of the absorption coefficient and the velocity change with a rich IQHE and FQHE states pattern. 
Experimental conditions providing observation of the 1/2 FQHE state in wide QW are formulated in [1]. In accordance with the phase diagram of [1] our structure has such a ratio between the QW width and the carrier density which is favorable for formation of a structure with two 2D electron layers interacting between each other and which justifies expectation to see the (=1/2 effect. However, our first measurements in this structure have indicated that at (=1/2 SAW attenuation and velocity does not undergo a distinct oscillation as seen from Fig. 1. Temperature does not do much impact on the state at exact filling factor 1/2, as illustrated in Fig.2, unlike its vicinity where ac conductivity changes drastically with T. Besides, ( becomes a 
negative at low fields (Fig. 1), which is an unusual phenomenon requiring extra studies. 

NHMFL is supported by National Science Foundation via Cooperative Agreement No. DMR-1157490 and the State of Florida. The work at Princeton was partially funded by the Gordon and Betty Moore Foundation by the EPiQS initiative Grant GBMF4420, and the National Science Foundation MRSEC Grant DMR-1420541. 
Reference
[1]  Shabani, J., et al., Phys. Rev. B, 88, 245413 ( 2013).
�


Fig. 1 SAW attenuation ( and velocity shift ∆v/v in magnetic field in the high-mobility n-GaAlAs/GaAs sample with n=1.5(1011 cm-2 and (=2.35(107 cm2/Vs, f=85 MHz, 20 mK. 
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Fig. 2 Real part of ac conductivity (1 near (=1/2 at different temperatures T. 








