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Introduction
       Interacting two-dimensional electron systems (2DESs) exhibit many exotic states of matter. One such example is the stripe phase (SP) where many-body interaction leads to the formation of stripe-like spatial features. A readily observable signature of this phase is the dramatic anisotropy in the resistivity along and perpendicular to the stripes' direction; the resistivity is large when current passes perpendicular to the stripes (hard-axis) and small when it passes parallel to them (easy-axis). We study the SP in the first excited (N = 1) Landau level of a 2DES via the application of an in-plane magnetic field (B||) which orients the stripes perpendicular to its direction. Our experimental data reveal how an external periodic density modulation, induced by a surface strain grating from strips of negative electron-beam resist, competes against the B||-induced orientational order of the SP.

Experimental
	Our sample consists of a GaAs quantum well flanked on each side by undoped Al0.24Ga0.76As barrier layers and Si δ-doped layers. We fabricate an L-shaped Hall bar with four regions marked as R1, R2, R3, and R4 (Fig. 1(a) inset). R2 and R4 are patterned with periodic gratings (75 nm periods) of negative electron-beam resist (illustrated as blue lines) that induce a periodic density modulation through the piezoelectric effect in GaAs. When a sufficiently large B|| is introduced, by tilting the sample in field, a SP becomes the ground state at filling factor ν = 7/2 in the N = 1 Landau level. Since the stripes (shown as gray lines) are oriented perpendicular to B||, current will flow perpendicular to the stripes in arm α, making R1 and R2 the hard-axis. In contrast, R3 and R4 are both the easy-axis as current passes parallel to the stripes in arm β. The external periodic density modulation, oriented perpendicular to the current, is parallel to the B||-induced stripes in R2 and perpendicular in R4. The resistivity data, taken in the configuration of Fig. 1(a) inset, point to a reorientation of the SP in R4. We show R4's change from easy- to hard-axis by rotating the gray lines by 90°. Measurements were carried out in SCM1 system.  

Results and DiscussionFigure 1: (a) Inset: L-shaped Hall bar sample (with all regions color coded) is presented in a tilted field configuration, allowing the application of B|| at ν = 7/2. (a) and (b) show ρ at ν = 7/2 as a function of B|| for all regions. Inset of (b): the dependence of η on a (see text).

Figures 1(a) and (b) show the resistivities (ρ) at ν = 7/2 from all four regions of our sample as a function of B||. We observe that ρ increases with B|| in R1 whereas it decreses in R3, confirming that R1 and R3 are hard- and easy-axis, as expected. R2 remains a hard-axis similar to R1 as ρ increases with B||. However, instead of becoming an easy-axis, R4 transforms into a hard-axis in the presence of external modulation, suggesting a reorientaion of the SP. 
[bookmark: _GoBack]To evaluate the role of external modulation in the reorientation phenomenon, we first examine its effect on the transport. ρ at B|| = 0 of all the patterned and unpatterned regions have similar values, suggesting that the external modulation is weak and merely perturbative and does not directly influence the transport. The results of a more quantitative measurement of the external modulation amplitude (η), normalized to the Fermi energy, is shown in Fig. 1(b) inset where we plot η as a function of the modulation period (a). We deduce η from the commensurability oscillations or the extinction fields associated with the external modulation [1]. Our best estimate is that η < 0.25% for a = 75 nm. The reorientation of the B||-induced SP in R4 by such gentle modulation implies that the parallel and perpendicular SP orientations with respect to B|| must be energetically very close. The details of our work are published in Ref. [1].
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