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Composite Fermion States around 2D Hole 
Landau Level Filling Factor 3/2 in Tilted Magnetic Fields
Zhang, P. (Peking U., Physics); Liu, R. (Rice U., Physics); Du, R.-R. (Rice U., Physics); Pfeiffer, L.N. and West, K.W. (Princeton U., Electrical Engineering)
Introduction 

The transition of composite fermion states around Landau Level (LL) filling factor 3/2 under tilted magnetic fields has been well studied in GaAs 2D electron systems. However, the transition of 2D hole systems in the same material, which are more complicated due to a larger g-factor and effective mass, is not fully understood. In order to explore this problem, we have performed angular dependent magneto-transport measurements on a series of C-doped (001) AlGaAs/GaAs/AlGaAs 2D hole samples utilizing NHMFL user facility.
Experimental


Four Van der Pauw samples were measured in SCM1. The densities of sample A-D are 0.70, 0.86, 0.94, 1.54 *1011cm-2. A rotator is mounted to facilitate the sample in situ rotation around an axis perpendicular to the magnetic field.
Results and Discussion


By performing angular- dependent magneto-transport measurements, we observed spin transition of 4/3 state and found an in-plane magnetic field- induced stripe phase at ν = 3/2 (Fig.1, Fig.2). Although these two effects were observed at a finite tilt magnetic field, our analysis shows that the LL crossing occurs even at zero tilt. This work provides an example of new phase such as stripe phase arising at lower LLs comparing to those commonly known in high LLs.
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Fig.2 An overview of stripe phase in all four samples. The dashed vertical lines in each subfigure indicate fields corresponding to ν = 2 (left) and 3/2 (right), respectively. The stripe phase in sample A or B is not fully covered in magnet field sweep up to 18T.  





Fig.1 Angular dependence of Rxx and Rxy in sample C (p = 0.94 * 1011 cm�2) and D (p = 1.54 * 1011 cm�2). At low tilt angles, there is an in-plane field-induced transition of 4/3 state in sample C. The transition has already happened in sample D even at zero tilt due to a larger B4/3.









