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Bi composition-dependent study of infrared photoluminescence
efficiency in InPBi bandgap

YANG Zi-Li', WANG Man®’, YU Deng-Guang', ZHU Liang-Qing’, SHAO Jun’, CHEN Xi-Ren™
(1. School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093,
China;

2. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China;

3. School of Physics and Electronic Science, East China Normal University, Shanghai 200241, China)

Abstract: The photoluminescence (PL) transitions of the dilute-bismide InPBi originate mainly from the defect-related
processes, and manifest the properties of long wavelength, broad linewidth and strong emission. To further clarify the
PL efficiency issues, we carry out excitation power-dependent PL spectral analyses on a series of InPBi samples with dif-
ferent Bi compositions in this work. The PL lineshape changes significantly and the dominant emission redshifts as the
Bi composition increases. Meanwhile, the excitation power-dependent evolution of the PL integral intensity indicates
that the PL efficiency enhances firstly and then drops as the Bi composition rises, and reaches the maximum with a Bi
composition of 0. 5%. The enhancement of the PL efficiency is ascribed to the Bi trapping holes to lower the nonradioac-
tive recombination on one hand, and to the Bi surfactant effect on the other hand. Nevertheless, the high Bi component
brings excessive impurities and the Bi-related advantages are suppressed, which results in low PL efficiency. These re-
sults are beneficial to the understanding of the infrared emission performance of InPBi and suggest InPBi as a potential
semiconductor for infrared optoelectronic applications.

Key words: excitation power dependence, InPBi, photoluminescence efficiency
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