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Indium antimonide (InSb) possesses a narrow direct bandgap (0.17eV at
300K), facilitating efficient absorption and conversion of infrared photons in the
mid-wave infrared (MWIR) spectrum. Consequently, InSb detectors demon-
strate high sensitivity in thermal imaging, spectroscopy, and astronomical ob-
servation [1–5]. Recently, there has been notable interest in employing bismuth
as a surfactant during the epitaxial growth of many III-V material systems [6,7].
A very low bismuth flux can modify the ad-layer surface and eventually desorb,
leading to improved surface morphologies across multiple materials [6–8]. How-
ever, no studies on Bi surfactancy have been conducted on MBE-grown InSb
thin films [6, 7, 9]. This work aims to document the effects of Bi surfactancy
on InSb growth across a range of temperatures. We have recently shown that
the Bi surfactant can substantially modify the morphology of GaSb thin films
over a broad spectrum of growth temperatures. Given the significance of surface
morphology control in multilayer epitaxial growth, especially those that require
high-quality InSb layers, understanding its influence is crucial. Additionally,
the systematic characterization of homoepitaxial InSb surfaces holds value for
the MBE community.

Two series of homoepitaxial InSb(100) thin films are grown via molecular
beam epitaxy (MBE) on an InSb(100) substrate over a range of growth temper-
atures. All other growth parameters remain identical. The first set serves as a
control, while the second are grown under Bi surfactancy. Surface characteriza-
tion is conducted using atomic force microscopy (AFM), scanning electron mi-
croscopy coupled with energy-dispersive X-ray spectroscopy (EDS) to analyze
large features and elemental distribution. Raman spectroscopy and variable-
angle spectroscopic ellipsometry (VASE) are employed to detect alterations in
lattice and optical properties induced by the surfactant. Finally, high-resolution
X-ray diffraction (HRXRD) is performed to detect any potential Bi incorpora-
tion. This study seeks to assess the effects of Bi surfactancy on the surface
morphology and material properties of InSb thin films, potentially contributing
to the advancement of next-generation MWIR detectors with improved perfor-
mance for diverse applications.
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