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ABSTRACT - High carrier density and gate-tunable two dimensional electron gases (2DEG) are obtained by depositing Ta on top of SrTiO, (STO with

different orientations
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.. 2DEG characterization: temperature dependent measurement and gate dependent magnetoresistance

charge current.

Interconversion measurement in STO(001)
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Vicente-Arche et al., Phys. Rev. Lett 5, 064005 (2021)

Gate measurements and WAL
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Gate voltage (V)

- Through spin pumping, we inject a spin current from a Permalloy film into the 2DEG on top of STO(110) and detect the resulting

2DEG in STO(001), (111), (110)
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Electron gas formation along the
three orientations, electron
density observed is ~10'*cm™
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Chang, Y., & Phark, S.H. (2017) . Current
Applied Physics, 17, 640.
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Presence of efficient spin to charge conversion in STO(110)

Different gate modulation with respect to STO(001) seen before

» Possibility to track the Fermi level position
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Formation of 2DEG

2DEG formation by Al deposition on top of STO(001) at room
temperature.

Rédel, T.C. et al., Phys. Rev. Applied 1, 0571002 (2014)

XPS peaks show the reduction of Al at interface, with consequent
creation of oxygen vacancies.
Vaz, D.C., Noél, P, Johansson, A. et al., Nat. Mater. 18, 1187-1193 (2019)

More generally, reactive metals induce STO reduction and 2DEG
formation

Vicente-Arche et al., Phys. Rev. Lett 5, 064005 (2021)
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Edelstein Effect (EE) Inverse Edelstein Effect (IEE)

Spin-orbit coupling of an electron in motion under
application of an electric field (along Z):

Hr = ar(dXp)-Z

spin-momentum locking

If a spin-polarized currentis injected, the uncompensated
spin-texture generates a charge current (IEE).

CONCLUSIONS

PROSPECTS

STEM images:
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The figure of merit is the inverse Edelstein
length:
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Depends on:
» spin-orbit coupling strength
» mobility
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