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Prerequisites:
1. Basics of Oscillations, Crystals, magnetic materials.
Course Obj;ﬂives: = Course Outcomes:
The objective of this course is to make the student to | Afier completion of the course, the student will be able
¢ understand the basics concepts of waves | to

|

and oscillations €0202.1. Solve engineering problems using
* The knowledge of different types of the concept to waves and oscillations

crystal systems, to analyze the crystal (PO, PO2)

parameters and to classify the defects €0202.2 classify Crystal’s systems and acquire

present in the crystal. the knowledge of various imperfections. (POI,
* Understand the properties of Magnetic PO2,PO3)

and superconducting materials. €0202.3 have exposure on magnetic and
*  Know the construction of lasers and dielectric materials. (PO1, PO2,POS)

optical fibers and apply their basic
principles to various laser systems and
optical fibers

*  Acquire knowledge of Thin films and
characterization Techniques

C€0202.4 Explain the lasing action in lasers,
propagation of light in optical fibers and compile
their applications different fields. (POI1, PO2, POS5)
€0202.5 knowledge about preparation their of thin
film and Nano material, this helps the students to
prepare new materials. (PO1, PO2, POS)

Unit —1(12 Hrs)
Waves and Oscillations: Simple Harmonic Oscillators- Complex number notation and phasor representation of
simple harmonic representation - damped Harmonic oscillator- heavy damping, critical damping, weak damping,
Energy decay in damped Harmonic oscillator - Quality factor — Forced Oscillations- steady state solution, resonance -
power absorbed by a forced oscillator.

UNITII (10 Hrs)

Crystallography: Introduction, Types of crystal systems, Space Lattice, Bravais lattices, Lattice planes and Miller
Indices (Cubic system), Inter planar*d’ spacing (Cubic system), Bragg’s law, Powder diffraction method.

Crystal Defects: Classification of point defects, Concentration of Schottky defects in metals and ionic crystals,
Concentration of Frenkel defects, Line defects, Screw and Edge dislocations, Burger’s vector

UNIT 111 (10 Hrs)

Magnetic materials: Introduction, Classification of magnetic materials - Dia, para, ferro, antiferro and ferri magnetic
materials their properties and ferrites applications, Weiss molecular field theory of ferro magnetism, Domain theory,
Hysteresis curve, Soft and hard magnetic materials and their applications,

Superconductivity: Introduction, General properties of superconductors, Meissner effect, BCS theory (qualitative),
Type I'and Type II superconductors, Applications of superconductors
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Lasers:  Characteristics of L
transitio s - absorption, spontancous and stimulated emissior
(A &B cocfficients). Concepts of meta stable states, population inversion and pumping, Components of lasers, Types
of lasers-Ruby laser, He-Ne laser, Semiconductor laser and Applications of laser.

Fiber oPtics: Introduction to Optical fiber, structure of an optical fiber, Basic principle — total internal reflection,
Concept of Numerical Aperture(NA) and acceptance angle, Derivation of Numerical Aperture, Types of optical
fibers ~ Step Index and Graded Index fibers(w.r.t to refractive index and mode of propagation), Fiber drawing process
(Double trucible method), Applications of optical fibers.

sers — monochromatic, directionality, coherence, divergence, — Basic concepts of
nstein’s theory of matter and radiation interaction

Unit - V(9 Hrs)

Acoustics and Ultrasonics: Acoustics: Reverberation, reverberation time, Sabine's formula (qualitative), absorption
coefficien, measurement of absorption coefficient, factors affecting acoustics of an auditorium and their remedies;
Ultrasomics: Introduction; Generation of ultrasonic waves; Magnetostriction method, piezoelectric method, properties,

applications.

Text Books:
TL. N. Subrahmanyam and Brij Lal, Waves and Oscillations, 2nd Revised edition, S.Chand, Jan 2018,
Paperback (Unit 1)
T2 B.K.Pandey and $.Chaturvedi, Engineering physics, Cengage Publications, 2012,
1" Edition. (Unit 1-5)
T3 M.N.Avadhanulu, P.G. Kshirsagar and TVS Arun Murthy, A Text Book Engineering Physics, 11" Edition,
S.Chand, 2018.(Unit 1-5).

References/ Suggested Reading
RI. R. Murugeshan and Kiruthiga Sivaprasath, Modern Physics, S. Chand Publications, 2014,
R2. Charles Kittel, Introduction to Solid State Physics, Wiley India Edition Paperback — 1 January

2019
R3. V. Raghavan, Materials Science and Engineering, Prentice Hall India Learning Private Limited;

6" Revised Edition, 2015
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