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Introduction 

It is well known that low disorder is required to observe delicate phases in quantum Hall systems. However, the role of disorder on quantum Hall stripes has not been systematically studied and remains poorly understood. Here, we report on the effect of intentionally added alloy disorder on the transport anisotropy and on the onset temperature of stripe phases, as well as on the in-plane magnetic field-induced reorientations.
Experimental 

Experiments were performed in SCM-1 on AlxGa1-xAs quantum wells with different alloy disorder concentration x ranging from 0 to ~ 0.01.
Results and Discussion


We have found that the transport anisotropy at a given filling factor weakens with increasing x and eventually disappears when the sample is sufficiently disordered (see Fig.1). In addition, the onset perpendicular magnetic field for the observation of stripe phases increases with x. This observation can be linked to a larger cohesive energy of stripes required to overcome the effect of disorder. However, remarkably, the onset temperature for stripes at filling factor ν = 9/2 stays almost constant (at about 120 mK), as x is increased from 0 to 0.26%, in sharp contrast to considerable change in other quantities, such as the mobility or the excitation gap of the fractional quantum Hall effect at ν = 5/2 [1]. Finally, we also observed that alloy disorder does not seem to have any clear systematic effect on the in-plane magnetic field-induced reorientations (which are likely to be governed primarily by variations in the carrier density among different samples).
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Conclusions 

The insensitivity of the stripe onset temperature to alloy disorder suggests that the disappearance of the anisotropy above this temperature does not manifest the melting of local stripe order. Instead, it reflects randomization of stripe domain orientations which is largely immune to alloy disorder. The lack of clear correlation between x and the response to an in-plane magnetic field further confirms that alloy disorder plays a sub-leading role in the alignment of stripe domains.
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Fig.1 Resistances Rxx (solid) and Ryy (dashed) vs filling factor ν for different Al content x (as marked) at T ≈ 40 mK.








