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New magnetic properties and a creation of next generation devices using Fe doped
InAs/GaSb heterostructures

Le, Duc Anh
16,400,000
Fe FMS
TC p n Fe FMS TC FMS
TC FMS

Fe GaSb/InAs

(In,Fe)As
Fe FMS FMS
TC FMS

In this research, we investigate magnetic properties and device applications

of Fe-based ferromagnetic semiconductors (FMSs). We successfully grew both p-type and n-type FMS
with high Curie temperature (TC), which show an unprecedented tendency of higher TC in materials
with narrower band gap. We elucidated the mechanisms of the strong ferromagnetism, band structures,
and magnetic anisotropy in these Fe-based FMSs, from which we proposed a new design methodology
towards high-TC FMSs. Furthermore, in several Fe doped GaSh/InAs heterostructures, we realized a
spin-valve effect, and completely new phenomena such as giant proximity magnetoresistance and
odd-parity magnetoresistance, which is crucial for device applications. With all of these virtues,
our research has significantly advanced the field of spintronics. Last but not least, we realized a
spin-triplet superconductivity in (In,Fe)As, which would pave a way towards a new hybrid research
field of superconducting spintronics.
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