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Abstract

InGaN/GaN multiple quantum wells (MQWSs) grown with various growth interruptions between the
InGaN well and GaN barrier by metal-organic chemical vapor deposition were investigated using
photoluminescence, high-resolution transmission electron microscopy, and energy filtered transmission
electron microscopy (EFTEM). The luminescence intensity of the MQWs with growth interruptions is
abruptly reduced compared to that of the MQW without growth interruption. Also, as the interruption
time increases the peak emission shows a continuous blue shift. Evidence of indium clustering is
directly observed both by using an indium ratio map of the MQWs and from indium composition
measurements along an InGaN well using EFTEM. The higher intensity and lower energy emission of
light from the MQW grown without interruption showing indium clustering is believed to be caused by
the recombination of excitons localized in indium clustering regions and the increased indium
composition in these recombination centers.
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Fig. 1. (a) 4 K PL spectra for InGalN/GaN
MQWs with different growth interruption
times and (b) PL peak position and emission
intensity versus interruption time between

InxGal-xN well and GalN barrier.
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Fig. 2. Cross—sectional HRTEM images
obtained from MQWs grown with growth
interruption of (a) 0 s, (b) 5 s, (c) 10, (d)
30, and (e) 60s. Because of the high
magnification required for clear atomic scale
images we have only reproduced a part of
the 6 QWs grown.
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Fig. 3. EFTEM indium ratio maps of the
MQWs with (a) no interruption (5 QWs) and
(b) 5 s interruption (6 QWs), respectively.
For no interruption, clear indium clustering
is observed.
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Fig. 4. The indium composition profiles (a)
and (b) across the InGaN/GaN MQWs (the
region marked with the dashed rectangle of
Fig. 3), (c) and (d) along an InxGal-xN well
layer (the horizontal line of Fig. 3) using
EFTEM.
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