Lesson Plan

Class and Section: B.Sc. 5™ Physics
Semester-VI
CPL- 601 solid state Physics CPL 602 Quantum Mechanics
Lesson Plan: Jan 2024 to April 2024
Jan 2024

Topic Covered

Crystal Structure |: Crystalline and glassy forms, liquid crystals, crystal
structure, periodicity, lattice and basis, crystal translational vectors and
axes. Unit cell and Primitive Cell, Winger Seitz primitive Cell, symmetry
operations for a two dimensional crystal

Week 1

Week 2

Bravais lattices in two and three dimensions. Crystal planes and Miller
indices, Interplaner spacing, Crystal structures of Zinc Sulphide, Silicon,
Sodium Chloride and Diamond.

Week 3 Crystal Structure |I: X-ray diffraction, Bragg's Law and experimental X-ray
diffraction methods. K-space and reciprocal lattice and its physical
significance, reciprocal lattice vectors, reciprocal lattice to a simple cubic
lattice, b.c.c. and f.c.c

Week 4 Lattice vibrations: Phonon concept, Vibration of monoatomic and
diatomic lattice, Acoustical and optical modes, Dispersion relation for
phonons, Dulong and Petit’s Law, Einstein and Debye theories of specific
heat of solids, Debye T3 law.

Feb 2024
Topic Covered
Week 1 Band Theory: Free electron gas models, Nearly free electron model,
Bloch function, Kronig Penny model, Velocity and Effective mass of
electron,
Week 2 Distinction between metals, semiconductors and insulators, Hall Effect

Magnetic Properties of Matter: Dia-, Para-, Ferromagnetic Materials,
Classical Langevin Theory of dia - and Paramagnetic Domains, Curie’s
law.

Week 3 Super Conductivity: Historical introduction, Survey of superconductivity,
Super conducting systems, High Tc Super conductors, Isotopic Effect,
Critical Magnetic Field, Meissner Effect,.

Week 4 London Theory and Penetration Depth, Classification  of
superconductors (type | and Type 1), BCS Theory of Superconductivity,
Flux quantization, Josephson Effect (AC and DC), Practical Applications of

superconductivity and their limitations
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~ March 2024

 Topic Covered _
Week 1 "~ Basics of Quantum Mechanics: Wave function and its physical

significance, Properties of wave-function, Orthogonality and

Normalization of wave function, Time dependent Schrodinger wave

equation, Time Independent Schrodinger Equation, Momentum and

Energy operators; Hermitian Operators- Eigenvalue and Eigen functions,
tions of vario

Commutator relatio us operators
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Statignary states; Probabilities and normalization, Probability current
densities and its relation to wave function, Expectation Values of
Dynamical quantities, Particle in 1-dimention Infinite Square Well
(Energy levels and general Wave function)

Week 3 P -
Application of Schrodinger Wave Equation: Solution of Schrodinger

Equation for the Finite Potential Well, 1-Dimention Harmonic Oscillator
= ) problem - Algebraic and Analytical solutions,
eek 4 Free
particle and concept of group velocity, Tunneling through finite
potential barrier - Examples of alpha decay and tunnel diodes
(qualitative only), Generalized uncertainty principles for Position-
Momentum and Energy

. April 2024

Week 1 Larmor’s precession, Spectroscopic terms and their notation, Selection
rule, Orbital magnetic dipole moment (Bohr magneton), Coupling
scheme _
Week 2 LS or Russel-Saunders Coupling scheme and JJ coupling scheme, Pauli J

principal, Hyperfine structure of spectral lines and its origin, isotopic
Rl effect, Atom in external magnetic field; Normal Zeeman effect

Week 3 Rotational spectra of diatomic molecules as rigid rotator, energy levels,
Rotational spectra of diatomic molecules as non-rigid rotator, Intensity
of rotational lines ' i
Week 4 Vibrational spectra, Vibrational-Rotational, Raman and electronic
spectra of molecules: Vibrational energy of diatomic molecules,

Molecules as Harmonic Oscillator
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Head of Department (Physics)
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