Supplementary Information: High mobility conduction at (110) and (111) LaAlO3/SrTiO3 interfaces


G. Herranz, F. Sánchez, N. Dix, M. Scigaj, J. Fontcuberta

Institut de Ciència de Materials de Barcelona (ICMAB-CSIC), Campus de la UAB, Bellaterra 08193, Catalonia, Spain

Supplementary Table S1.
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Supplementary Figure S1: AFM topographic images of (110) SrTiO3 (a) and (111) SrTiO3 (b) substrates treated 2h at 1100 ºC. Closer views are shown in (c) and (e). The corresponding height profiles along the lines are shown in panels (g) and (h). RHEED patterns acquired at room temperature and high vacuum taken along [001] and [11-2] are shown in (d) and (f), respectively. High-quality surfaces are revealed by the presence of Bragg spots along the 0th and the 1st Laue circles and Kikuchi lines.
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Supplementary Figure S2: X-Ray reflectivity data of the 36 MLs (110) LaAlO3/SrTiO3 sample (black curve). The simulation (red curve) corresponds to a LaAlO3 thickness of 96.3 Å, very close to the thickness of 36 MLs of relaxed (110) LaAlO3 (96.5 Å).
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Supplementary Figure S3: Atomic force microscopy topographic image of the 9 (111) LaAlO3 MLs on SrTiO3 sample (a) and the RHEED pattern taken along the [11-2] direction (b).
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Supplementary Figure S4: Temperature dependence of the resistance of 10 MLs of LAO deposited on two different STO substrates. A first substrate was treated at 1100 ºC for 2 h under ambient conditions before growing the LAO overlayer (sample A), as done for all films reported in the manuscript (see Methods). A second LAO film (sample B) was grown on a substrate that was annealed in-situ at 900 ºC under base pressure ((10-7 mbar) for 1h and subsequently cooled down to 550ºC and maintained at that temperature for 1 hour under a pressure of 1x10-4 Torr.
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Supplementary Figure S5: RHEED patterns acquired at a grazing angle ~0.9º for films deposited at room temperature on STO(110): ~4.8 nm LAO (a), ~4.0 nm YSZ (b) and ~7.8 nm STO (c). The absence of Bragg spots and the observation of a diffusion halo are consistent with the amorphous structure of these films. The bright arc observed in the figures is an instrumental artifact that remains in the same screen position (not shown here) if the film is removed.
[image: image5.wmf]1

2

3

4

5

10

0

10

1

10

2

10

3

10

4

10

5

10

6

 

 

 measurement

 simulation

Intensity (counts)

2

q  

(deg)


PAGE  
1

