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Figure 1. (a) Comparison of tkfe 0—20 diffraction curve
of sample B with the simulated curves. The
simulated curve is displaced vertically for clarity.
(b) The reciprocal space mapping (RSM) around
the GaN (105) reflection.
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Figure 2. Temperature—dependent PL spectra of samples
(A), (B), and (C) in the temperature range 10 to
300 K. The PL spectra are displaced vertically for
clarity.
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We have investigated optical and structural properties of Alg3Gag7N/GaN and
Alo3Gao7N/GaN/Alg15GagssN/GaN heterostructures (HSs) grown by metal-organic chemical
vapor deposition, by means of Hall measurement, high-resolution X-ray diffraction, and
temperature- and excitation power-dependent photoluminescence (PL) spectroscopy. A strong
GaN band edge emission and its longitudinal optical phonon replicas were observed for all
the samples. At 10 K, a 2DEG-related PL peak located at ~ 3.445 eV was observed for
Alo3Gap7N/GaN HS, while two 2DEG peaks at ~ 3.42 and ~ 3.445 eV were observed for
Alo3Gao7N/GaN/Alg15GaggsN/GaN HS due to the additional AloisGagssN layers. Moreover,
the emission intensity of the 2DEG peak was higher in Aly3Gao7N/GaN/Alg 15Gag ssN/GaN
HS than in Alp3Gag7N/GaN HS probably due to an effective confinement of the photo-excited
holes by the additional Alp1sGaggesN layers. The 2DEG-related emission intensity decreased
with increasing temperature and disappeared at temperatures above 150 K. To investigate
the origin of the new 2DEG peaks, the energy-band structure for multiple AlIGaN/GaN HSs
were simulated and compared with the experimental data. As a result, the observed high-
and low-energy peaks of 2DEG can be attributed to the spatially-separated 2DEG emissions
formed at different AlGaN/GaN heterointerfaces.

Keywords : AlGaN/GaN, two-dimensional electron gas, photoluminescence, metalorganic
chemical vapor deposition
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