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Optical properties of InGaAsN/GaAs heterostructures
grown by molecular beam epitaxy
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v Optical properties of GaAsN/GaAs heterostructures

v Band alignment of GaAsN/InGaAs heterojunctions

v Optical properties of InGaAsN/GaAs heterostructures
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V Raft decrease of band gap of GaAsN with Using in active layer of light emitting devices
increasing of N content on range of /.3, 1.55 mkm
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N content, %

V High difference of N (~0.72 A) and As (~1,23 A) diameters

V High electronegativity of N atoms

Imbedding of small content of nitrogen highly
alters GaAsN properties
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Optical properties of thick GaAsN layers
grown in GaAs matrix P

Temperature dependence of PL
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The optical properties at low temperature recombination is determined
by the carrier recombination via localized states related to a strong composition
inhomogeneity and the carrier localization energy.
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The conductance band alignment scheme
of the structures studied.
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Mechanism of stimulated formation

high-N content areas.

PL spectra taken at 20K
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Use of short-period superlattice GaAsN/GaAs allows to increase
emission wavelength as compared with thick GaAsN layer .
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S -shaped behaviour of the dependence of PL maximum on temperature is explained by dominated
role of localized states in emission at low temperatures.Enchanced formation of localized states takes place
in case of applying nitridation growth mode.
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PL spectra of GaAsN/GaAs superlattice
recorded at different observation temperatures

. BF cross sectional TEM micrographs
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Existence of maximums in DOS spectra which
correspond to areas with different N content
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PL spectra taken after skewing etching
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Increasing of N-rich areas size or N content along the growth direction
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The band alignment scheme
of the heterostructures studied.
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GaAsN/GaAs heterostructure has type I alignment
(with a large conduction band offset and a small valence band discontinuity)
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With rising excitation density, the PL maximum Offset of investigated heterostructure at 10K

shifts towards higher energies
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Line-up in the In,Ga,_ As/GaAsN, heterojunctions dependences on x and can be both type I or II.
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Incorporation of N atoms into InGaAs leads to:

Strain and band gap energy diagram
_ for GaAsN ¢ InGaAs compounds
V Decreasing of band gap
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tensile strain Compression
V Forcing of phase separation effects strain
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Emission at 1,3 and 1,5 at room temperature was obtained.
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v Optical properties of thick GaAsN layers grown in GaAs matrix
were investigated

v Use of short-period superlattice GaAsN/GaAs allows to increase
emission wavelength as compared with thick GaAsN layer
thus to obtain 1.3 mkm.

v Line-up in the In ,Ga, ,As/GaAsN, heterojunctions was investigated
and estimation band diagram was carried out.
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