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Quantitative analysis of potential barrier_in GalnN ternary alloy semiconductor
by microscopic spectroscopy and the mechanisms for high quantum efficiency
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Spatial distribution of local high-energy emissions, which were observed at
surface pits originating from threading dislocations in InGaN quantum well (QW) structures
fabricated on c-plane sapphire substrates, was evaluated by scanning near-field optical microscopy
(SNOM). Low temperature SNOM measurements revealed positional correlation between dark contrast and
high-energy emission in blue and green QWs, that is direct observation of self-formation of energy
barriers (200 to 300 meV in height) at dislocations. In addition, local high-energy emissions were
also observed at threading dislocations in the AlGaN QW structures by cathodoluminescence method. In

this case, no surface structure such as surface pits was observed, suggesting the different
mechanism from that in the InGaN system.
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