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The interest of society for advancement into the technological era of quantum
information accelerated the exploration of the keystones of modern-day electronic
devices, such as one-dimensional shape and the presence of semiconductor nano-
heterointerface. This scientific endeavor entails for the fabrication and manipulation of
the materials to be done at the nanoscale. To date, molecular beam selective area
epitaxy offers the best control of nanostructure composition, shape/size, and position,
all in ultrahigh vacuum environment.*? In this work we exploit three of these degrees
of freedom to create an ideal playground to study fundamental properties of 1D
semiconductor nano-heterostructures. For its well-recognized potential in highspeed
electronics and optical communication systems, we focused on lattice matched InGaAs
/ InP substrate-based planar heterosystem to study the underlying processes at the
heterointerface from which those excellent optical and electronic characteristics
originate. In our experiments we relied on SPM-centered methodology which included
atomic force microscopy, low temperature single- and two-probe scanning tunneling
microscopy (STM) and spectroscopy (STS). With a firstly mentioned technique we
managed to investigate the morphology of the entire structures. This large-scale study
was further complimented with atomically resolved STM images showing surface
reconstruction which altogether brought upon modeling the precursor dynamics
present during the selective area growth. Finally, we managed to accurately measure
the band alignment between two semiconductors comprising a heterointerface with a
direct method based on the two-probe STS.
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