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Course Objectives
By enrolling and studying this course the students will be able to

e explore the physical properties of conductors, superconductors and semiconductors

e classify the types of dielectric and magnetic materials and polarization mechanisms in
dielectrics with properties

e grasp the basic principles of light interaction with matter and working of optical
devices

Program Outcome (POs)

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals and engineering specializations to the solution of complex engineering
problems

Course Outcomes (COs)
On successful completion of the course, the students will be able to

e use the conducting, superconducting and semiconducting materials for specific
applications

e analyze the properties of dielectric and magnetic materials for the development of
appropriate appliances

e infer the optical characteristics of materials and understand the mechanism involved
in optical devices

Unit | Conducting and superconducting materials
Electrical and thermal conductivity of metals - Wiedemann-Franz law - band theory of metals

- density of states. Superconductors: properties - types - high temperature superconductors-
applications. 10 Hours

Unit Il Semiconductors

Elemental and compound semiconductors. Intrinsic semiconductors: carrier concentration -
electrical conductivity - band gap. Extrinsic semiconductors: carrier concentration -
variationof Fermi level with temperature. Hall effect: theory and experimental determination
- applications: solar cells.

10 Hours
Unit 11 Dielectric Materials

Types of polarization: Expressions for electronic and ionic polarizations - orientation and
space charge polarization mechanisms (qualitative) - Langevin-Debye equation - frequency
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and temperature effects on polarization - dielectric strength and loss - Local field - Clausius-
Mossotti relation - dielectric breakdown mechanisms - active dielectric materials: piezo, pyro
and ferroelectricity - applications.

10 Hours
Unit IV Optical Materials

Interaction of light with materials - optical absorption - transmission - Luminescence in solids
- Fluorescence and Phosphorescence - Optical band gap - LED -LCD.

7 Hours
Unit V Magnetic Materials

Classification and properties - domain theory - hard and soft magnetic materials - anti-ferro
and ferri magnetic materials - applications: magnetic recording and memories.

8 Hours
Unit VI* Smart materials
Photonic crystals - LIFI
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