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Strong Transport Anisotropy in Ge/SiGe Quantum Wells in Tilted Magnetic Fields
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Introduction 
	Transport anisotropies in a high-mobility two-dimensional electron gas in GaAs/AlGaAs heterostructures subject to strong perpendicular magnetic fields and low temperatures have been discovered more than 15 years ago [1]. Here we report on strong transport anisotropy in a two-dimensional hole gas in Ge/SiGe quantum wells, which emerges only when both perpendicular and in-plane magnetic fields are present [2,3].

Experimental 
	Our samples are squares fabricated from Ge/SiGe quantum well with the density 2.8 x 1011 cm-2 and the mobility 1.3 x 106 cm2/Vs. Measurements were performed in SCM-2 using a rotator probe. 

Results and Discussion
	When an in-plane magnetic field  is applied in addition to the perpendicular field , longitudinal resistance   grows, while  decreases, see Fig. 1(a). At  K, the ratio  could exceed , see Fig. 1(b). Remarkably, the anisotropy   at different filling factors scales with , and not with  alone, see Fig. 1(c). When the in-plane field is applied along  direction, the hard and easy axes switch places. Moreover, the anisotropy persists to high temperatures and low magnetic fields, even in the absence of quantum oscillations, exhibiting the same “scaling rule” with . However, strong anisotropy disappears in the absence of a perpendicular magnetic field [3].[image: ]
Fig. 1 (a)  versus  at   and    (   (b)  (circles) and  (squares) vs   at  (solid) and  (open). (c) Anisotropy  vs   at , , , as marked. 

Conclusions
	The lack of significant anisotropy without an in-plane field, easy tunability, and persistence to high temperatures and filling factors set the strong anisotropy observed in Ge/SiGe quantum wells apart from nematic phases in GaAs/AlGaAs. In addition, observed anisotropy cannot be explained by other known mechanisms.
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