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Optical investigation of high Indium concentration Nitride Semiconductor Nanostructures
Saeed Heidari', Hojjat Behmadi®, Hamid Haratizadeh?, Azadvari®
Physics department, Shahroud university of technology, Shahroud, Iran
Abstract- In this paper we investigate special behavior of In in nitride semiconductors specially InGaN. Indium atoms behavior
specially their tendency to accommodation (segregation) and producing the Indium clusters in alloys such as InGaN leads to
strongly potential fluctuations in InGaN crystal structure which is the origin of localization in this cases. The suitable
technique to study this behavior is photoluminescence spectrometry versus temperature. The effect of Indium in InGaN/GaN

MQWs is stronger than that of Alumina in GaN/AIGaN MQWs, since InGaN is the active region (quantum well) in InGaN/GaN
quantum well structures while AlGaN is the potential barrier in AIGaN/GaN quantum well structures.

Keywords: In clusters, Localization, InGaN/GaN Quantum wells, Photoluminescence, Optical properties, Excitons

PACSNo: 160-4670, 160-2540, 160-6000, 230-5590, 250-5590, 260-3800, 300-6280
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Contribution per unit eell to the band —to- band radiative decay rate
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Photopic vision is the vision of the eye under well-lit conditions. In humans and many
animals, photopic vision allows color perception, mediated by cone cells.

Photopic vision is the scientific term for human color vision under normal lighting conditions
during the day.

the human eye uses three types of cones to sense light in three respective bands of color. The
pigments of the cones have maximum absorption values at wavelengths of about 445 nm
(blue), 535 nm (green), resp. 575 nm (red). Their sensitivity ranges overlap to provide
continuous (but not linear) vision throughout the visual spectrum. The maximum efficacy is
683 lumens/W at a wavelength of 555 nm (yellow).

the human eye usess scotopic vision. In the intermediate range, mesopic vision combines
both types.
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827-2/x=3.5% (P=70mW,T=5)
—— 826-1x=8.1% (P=73mW,T=5)
—— 711-2/x=18.7 % (P=70mW,T=5)
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Table 1 Commercial available ITI-V LED materials[13]

Peak Luminous External
Active layer Color emission efficiency efficiency | Device type
(lm/w)
AlInGaP Red 636 nm 35 24% DH
AlGaAs Red 650 nm 8.0 16% DH
AlGalnP Amber 590 nm 40 10% DH
InGaN Blue 470 nm 10 11% QW
InGaN Green 520 nm 34 10% QW
InGaN uv 372 nm 0 7.5% DH
InGaN Amber 590 nm 14 3.5% QW
ZnSe Blue 512 nm 17 5.3% DH
SiC Blue 470 nm 0.02 0.02% H
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