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Abstract:

Due to the wide range of the direct energy gap of the Ill-nitride semiconductors
(0.7 — 6.2 ¢V) from IR to UV in electromagnetic spectrum, these materials has found a
great attention in optoelectronic devices, such as blue / UV light emitting diodes (LEDs)
and laser diodes (LDs). As it is expected in order to optimize the device efficiency and
structure, it 1s necessary to study and understand the physical properties of radiative and
nonradiative processes.

In this thesis we have studied the radiative and nonradiative processes in single and
multi quantum well (MQW) laser structures. Most reported papers are based on
structures with /nGaN, as the material in the active region. In these structures an A/GaN
as blocking layer (for carrier confinement) and two 4/GaN layers - with less 4/ mole
fraction — as cladding layer (for optical confinement) has been used. Our study of the
radiative and nonradiative possesses in the reported data are based on the
electroluminescence output of the devices.

Threshold current is one of the most important parameters in laser operation. The
less this parameter leads to a higher efficiency and lifetime device. The results of
experimental data show that the threshold current increases with temperature. This can
be related to the rise of the electron overflow current (a reduction of carrier
confinement) and nonradiative Auger recombination, also a reduction in the optical
confinement. Using the blocking layer, low-dimension systems (quantum wells) and

cladding layers can overcome these problems.



