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In recent years, a novel compound semiconductor adloy, GalnNAS, has received considerable
atention owing to the growing interest in its fundamenta physics and device applications in high
performance laser diodes emitting at 1.3 um optica fiber window, and high efficiency multi-
junction solar cdls. The 1.3 um room temperature CW operation of Gay;1ng3No 01ASo.0d/ GBAS
compressively strained QW laser has been reported. In order to understand the band structure,
optical properties and optimal laser configuration, the eectronic structures of the Gay.. NINyAS;.
y/GaAs compressvely drained quantum wells are investigated using 6 6 Hamiltonian modd
including the heavy hole, light hole and spin-orbit splitting band.
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V(2 is the periodic potentid of MQWS, b is the vaence-band deformation potentid, Dy is the
spin-orbit split-off energy, m, isthe free-electron mass, and g, g,, g, are the Luttinger parameters.
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The in-plane strain eyy is equal to (as-ao)/ao, where a; is the undtrained lattice constant of Ga,.
InNyAs., and a the lattice constant of GaAs. Thec , and ¢ , are the elastic tiffness constants.
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Fig. 1. Ground State transition energies Fig. 2. The energy dispersion for vaence band of
for the Ga.,InyN,As,.,/GaAs MQWS, ww=60A, y=1.3% Gay, | nNyAs,.,/GaAs MQW.
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Fig. 3. The squared optical transition matrix Fig. 4. The squared optical transition matrix
elements for TE mode of ww=60A, y=1.3% elements for TM mode of ww=60A, y=1.3%
Ga.InNyAs,,/GaAsMQW. Gay.dnNyAs,., /GaAs MQW.

By varying the well width(ww) and mole fraction(y) of N in the well materid, the effects of
quantum confinement and compressive strain are examined. The curves of dependence of ground
date trangtion energy on well width and N mole fraction are given in Fig. 1. The square is Chow
et a’s calculation result for ww=70A and y=0.4%.The dot is Kondow et a’s experimental result
for ww=70A and y=0.4%. The triangle is Kitatani et a’s experimenta result for ww=70A and
y=1%. The in-plane disperson curves of hole subbands of GayInN,As,.,/GaAs MQW are
shown in Fig. 2. The firgt four energy staes are identified as hhl, hh2, |hl, and hh3 in our
caculation. The TE and TM squared optica transition matrix eements for ww=60A and y=1.3%
for emitting 1.3 um wavelength are given in Fig. 3 and Fig. 4, respectively. The trangitions from
the valence bands to conductions bands obey the sdection rule Dn=0 at the k=0 point. At the k: O
points, the Dn=0 sdection rule does not hold. There is band mixing between heavy hole and light
hole. The spin-orbit split-off hole mixing can be neglected due to the larger spin-orbit plit-off
energy Dy,
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