Simulation of elastic strain in electron
shuttling devices
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Si/SiGe BASED SPIN QUBITS
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Schematic of the measured microstructure Maps of the TiN K-edge fluorescence and the strain tensor components in the quantum well

METHODS
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FEM SIMULATIONS AND COMPARISON WITH SXDM
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Profiles of the most prominent strain tensor components simulated throughout the layered structure.
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Comparison of the measured strain components and the conduction band edge calculated from them. The areas directly under the electrodes are
marked green. The electrode-driven strain fluctuations can be seen to be roughly two times greater for the sample with stronger initial stress in TiN.

Conclusions and outlook

B For the Si quantum well, the calculated strain variation Aa/a due to TiN electrodes of several 10 is confirmed by XRD measurements.
B Open question: what is the strain landscape at cryogenic quantum operation temperature?

B Conduction band calculations are expected to be within several meV (comparable to quantum dot charging energy).

B Agreement with variation expected from Park et al. (1.4 meV per 104) [6].

B After benchmarking, our model can be utilized for strain engineering tailored towards functional quantum devices (Qubits, QuBus)
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