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Motivation

Two-dimensional hole gases (2DHGs) in modulation-doped
Ge/GeSi heterostructures have attracted considerable interests
due to its rich physics, such as the fractional quantum Hall
effect and spin-orbit interactions (SOI).

There were few studies on undoped Ge/GeSi heterostructures.

Key Results

Electrostatics and magnetotransport of two-dimensional hole
gases (2DHGs) in undoped Ge/GeSi heterostructures were
investigated.

A saturation density crossover from equilibrium to non-
equilibrium and unexpectedly low gate effective capacitances
in Ge 2DHGs due to surface tunneling were reported for the
first time.

A mobility enhancement was observed due to the remote
screening by the tunneled electrons or holes in Ge/GeSi
2DEGs and Si/SiGe 2DHGs.
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Results: Unexpectedly low gate effective capacitance
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Unexpectedly low gate effective capacitance

in shallow-channel devices

« Surface tunneling decreases the holes in the buried
QW, leading to the reduction of effective
capacitance.
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Remote carrier screening
* The tunneled carriers smooth out the potential fluctuation at the surface, leading to
a more correlated potential, which is believed to boost the mobility.
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Observations for the first time

A cross-over of equilibrium and non-equilibrium of 2DHG saturation density
Unexpectedly low gate effective capacitance ar Security Administration und,
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