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Wave Optics and its Applications

Module-I: QUANTUM MECHANICS

Introduction to quantum physics, Black body radiation, Planck’s law, Photoelectric effect, Compton
effect, De-Broglie’s hypothesis, Wave-particle duality, Davisson and Germer experiment, Time-
independent Schrodinger equation for wave function, Born interpretation of the wave function,
Schrodinger equation for one dimensional problems–particle in a box.

          Module-II: INTRODUCTION TO SOLIDS AND SEMICONDUCTORS

Bloch’s theorem for particles in a periodic potential, Kronig-Penney model (Qualitative treat-
ment), Origin of energy bands. Types of electronic materials: metals, semiconductors, and insula-
tors; Intrinsic and extrinsic semiconductors, Carrier concentration, Dependence of Fermi level on
carrier-concentration and temperature, Carrier generation and recombination, Hall effect.

       Module-III: LASERS AND FIBER OPTICS

Characteristics of lasers, Spontaneous and stimulated emission of radiation, Metastable state,
Population inversion, Lasing action, Ruby laser, He-Ne laser and applications of lasers.

Principle and construction of an optical fiber, Acceptance angle, Numerical aperture, Types of
optical fibers (Single mode, multimode, step index, graded index), Attenuation in optical fibers,
Optical fiber communication system with block diagram.

                                       Module-IV: LIGHT AND OPTICS

Huygens’ principle, Superposition of waves and interference of light by wavefront splitting and
amplitude splitting; Young’s double slit experiment, Newton’s rings, Michelson interferometer;
Fraunhofer diffraction from a single slit, circular aperture and diffraction grating.

Module-V: HARMONIC OSCILLATIONS AND WAVES IN ONE DIMENSION

Mechanical and electrical simple harmonic oscillators, Damped harmonic oscillator, Forced me-
chanical and electrical oscillators, Impedance, Steady state motion of forced damped harmonic
oscillator; Transverse wave on a string, the wave equation on a string, Harmonic waves, Reflec-
tion and transmission of waves at a boundary, Longitudinal waves and the wave equation for
them, acoustics waves.
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