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e Quantum anomalous
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quantized Hall effect
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e Koksal et al. and Guo et e?

al. [1,2] predicted QAHE 1
iIn LaRuO3 (LRO) /
LaAlO3 (LAO) sandwich
heterostructure using
density functional theory
* Qur goal: Fabricate LRO/
LAO heterostructure
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Growth Plan

* To minimize number of growth difficulties addressed at
once, split structure into several steps:

Introduce strain

1. Grow (100) LRO & (2% for LRO, 1.8% for LAO)

LAO on lattice
matched substrate

2. Grow (100) LRO &
LAO on pc(100)
NGO

Introduce higher (111) surface
energy compared to (100) [3]

3.Grow (111) LRO &
LAO on pc(111)
NGO

4. Grow LRO/LAO
heterostructure on [
pc(111) NGO

Introduce
heterostructure

Introduce monolayer-level precision

5. Grow final
structure and
measure QAHE

Introduction Growth Trends Results cont.
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(a) XRD: sharp film peaks at expected
locations (b) AFM shows low roughness
(RMS =0.25nm)

(c) RHEED: Spots on ring, Kikuchi lines =2
high quality film

(a) XRD: sharp film peaks at expected
locations (b) RSM: film strained to
substrate (c) AFM shows low roughness
(RMS =0.2nm)

* LRO39: best LRO on pc(100) -
NGO

LRO29/LAO35: Early
heterostructure on pc(111)
NGO
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(a) XRD: sharp film peaks, LAO peaks at
expected locations, LRO shifted (non-
stoichiometric?) (b) Spotty AFM (RMS =
0.4nm)

a) XRD: sharp film peaks at expected
locatlons (b) RSM: film strained to
substrate (c) RHEED: extra unexpected
spots

| Conclusions & Next Steps

* We optimized growth conditions for strained (111) LAO
* Progress on growing strained pc(100) LRO and growing
(111) LROon (111) LAO
* Next Steps: continue following plan, then measure QAHE
* To measure QAHE, fabricate Hall bar as described by
Rodenbach et al. [4]
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