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Abstract

Indirect bandgap Ge can be turned to a direct bandgap semiconductor by the alloy-modified technique, which
can be applied to advanced photonic devices and electronic devices. Based on 8 bands Kronig-Penny Hamilton, this
paper focuses on the physical parameters of direct bandgap Ge;_,Sn,, such as conduction band effective density of
states, valence band effective density of states and the intrinsic carrier concentration, and aims to provide valuable
references for understanding the direct bandgap modified Ge materials and device physics as well as their applications.
Results show that: conduction band effective density of states in direct bandgap Gei_,Sn, alloy decreases obviously
with increasing Sn fraction, while its valence band effective density of states almost does not change with increasing Sn
fraction. Compared with bulk Ge, the conduction band effective density of states and valence band effective density
of states in direct bandgap Gej_,Sn, alloy are lower by two and one orders of magnitude respectively; the intrinsic
carrier concentration in direct bandgap Gei—_,Sn; alloy increases with increasing Sn fraction, and its value is an order

of magnitude higher than that of bulk Ge.

Keywords: Ge;_,Sn,, direct bandgap, intrinsic carrier concentration

PACS: 85.30.De, 85.30.Pq, 85.30.Tv DOI: 10.7498/aps.63.238502
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