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Abstract

Temperature insensitivity is one of the most important characteristics for optical
sources in access network system. However, it is known that present long wavelength
semiconductor lasers made of GalnAsP/InP materials show poor temperature dependence.
Recently several new material systems are developed for a temperature insensitive optical
source. In this thesis, we experimentally investigated the temperature dependence of the
threshold current in two kinds of lasers, such as GalnAsP/InP and AlGalnAs/InP strained
quantum well lasers, to analyze the physics of the improved temperature sensitivity in
AlGalnAs/InP lasers. Moreover, the temperature dependence of oscillation wavelength is
also studied for the two kinds of lasers.

It was found that the decrease of the Auger recombination current causes the improved
temperature dependence of threshold current in AlGalnAs/InP lasers.

The temperature dependence of the oscillation wavelength is determined by the
compensation between the bandgap wavelength shift and the band filling effect. Therefore,
the trade-off relationship appears between the temperature dependences of threshold
current and oscillation wavelength. However, the trade-off relationship is limited within
the same material system. Unfortunately, AlGalnAs/InP lasers show large temperature

dependence of bandgap wavelength, resulting in temperature sensitive oscillation
wavelength.
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