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Target) Understanding of opt-electronic devices

Outline) I lecture on an optical amplification and its effect on a semiconductor
laser and optical properties of semiconductors. Carrier and light confinements,
reflection and guided mode stripe lasers, and the quantum confinement
hetero-structure lasers are explained. Reports are required in each of the step, and
it is bases of final grade. Lecture schedule are follows. 1. Optical confinement
and wave-guide. 2. v-b curves and effective index. 3. FEinstein’s relation in
a semiconductor and black body radiation. 4. Semiconductor light absorption,
spontaneous and stimulated emission. 5. Matrix element and density of state of
a semiconductor. 6. Optical amplification and the various model calculation in a
semiconductor. 7. Optical amplification and semiconductor lasers. 8. The design
of a semiconductor laser. 9. The growth of a semiconductor laser. 10. Summary.

Keyword) laser, semiconductor, light confinement

Requirement) Students are required to have a good understand undergraduate
level physics of semiconductor.

Goal) To understand of the opto-electronic semiconductors

Schedule)
1. Optical confinement and wave-guide.
. v-b curves and effective index 1.
. v-b curves and effective index 2.
. Einstein’s relation in a semiconductor and black body radiation.
. Semiconductor light absorption, spontaneous and stimulated emission.
. Matrix element and density of state of a semiconductor 1.
. Matrix element and density of state of a semiconductor 2.
. Optical amplification and the various model calculation in a semiconductor 1.
. Optical amplification and the various model calculation in a semiconductor 2.
. Optical amplification and semiconductor lasers 1.
. Optical amplification and semiconductor lasers 2.
. The design of a semiconductor laser 1.
. The design of a semiconductor laser 2.
. The growth of a semiconductor laser 1.
. The growth of a semiconductor laser 2.
. Summary.
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Textbook) Diode lasers and photonic integrated circuits,by L.A.Coldren, S.W.
Corzine, John Wiley & sons, Inc., (1995) ISBN 0-471-11875-3

Reference) Hetero-struructure lasers,by H.C.Casey,Jr, M.B.Panish, Academic
Press , (1978), ISBN 0-12-163101
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