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Orientation of Quantum Hall Stripes Under In-Plane Magnetic Fields

Shi, Q.; Zudov, M.A. (U. of Minnesota, Physics); Watson, J.; Gardner, G.; Qian, Q. and Manfra, M. (Purdue U.)


Introduction 
	One longstanding mystery about quantum Hall stripes [1] is the origin of their native orientation, usually along the [110] crystal axis of GaAs. An in-plane magnetic field B|| can change the orientation and, according to a “standard picture” based on early experiments and theories, stripes align perpendicular to B|| in a single-subband system. We demonstrate that this “standard picture” is incomplete - the orientation of stripes, whether parallel or perpendicular to the in-plane field, has a rich phase diagram which is governed by the carrier density, Landau level index, spin index, filling of a partially occupied Landau level, and magnitude of in-plane field.

Experimental 
	Experiments were performed in SCM-1 on GaAs quantum wells including a gated device with in-situ backgate.

Results and Discussion
	When an in-plane magnetic field  is applied along the native stripes orientation, we find that it can induce two successive orientations at 9/2, first orienting stripes perpendicular to  and ultimately parallel to it [2], see Fig.1(a). In addition, the reorientations are sensitive to the partial filling, resulting in alternating stripes orientations in a given Landau level [3], see Fig.1(b). Employing a quantum well with tunable density, we find that the reorientation behavior by  sensitively depends on carrier density. At low, intermediate and high densities,  induces 1, 2 and 0 reorientations, respectively, see Fig.1(c). Complementary measurements suggest that stripes parallel to  reflect a weaker screening in this regime [4].
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[bookmark: _GoBack]Fig. 1 (a) Stripe orientation vs. in-plane field  and filling factor  near  9/2 in a fixed density sample. Dashed line represents  at tilt angle    , for which the resistances are shown in (b). (b)  (solid line) and  (dotted line) vs.  at   . (c) Stripe orientation at 9/2 versus in-plane field  and electron density n in a density-variable device. 

Conclusions
	The orientation of stripes has a rich phase diagram, reflecting delicate electron-electron interactions and their sensitivity to the screening properties. Our findings also have implications on the native orienting mechanism, i.e. that it sensitively depends on partial filling of given Landau level and that it likely couples to the in-plane field.
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