BALASAHEB DESAI COLEGE, PATAN
DEPARTMENT OF PHYSICS
MONTHLY TEACHING  PLAN 
Academic Year 2023-2024
Semester V

Class: B.Sc. III							            Paper No.: X (Theory)
Paper Title: QUANTUM MECHANICS
	Month
	No. of 
Teaching Days
	Periods Allotted
	Unit / Topic
	Sub-units Planned

	July
	12
	16
	Matter Waves
	Wave particle duality, De-Broglie hypothesis of matter waves, Derivation of wavelength of
matter wave, Concept of wave packet, Relation between group velocity - phase velocity and group velocity-particle velocity, Davisson and Germer experiment, Uncertainty principle (statements only): position–momentum and energy- time, Application of uncertainty principlenon existence of free electrons in the nucleus. Practical- 02

	August
	23
	32
	Schrodinger’s Wave Equation




	Wave function and its physical interpretation, Condition of physically acceptable wave function, Normalized and orthogonal wave function, Schrödinger time dependent and time independent (steady state) wave equations in 1D and 3D, Probability current density(continuity equation), Eigen values and Eigen functions, Expectation values of dynamic variables. Practical- 04

	September 
	23
	31
	Operators in Quantum Mechanics


	Definition of an operator, Position operator (x), Linear momentum operator (p), Commutation relation in quantum mechanics, Commutation relation between x and p, Kinetic energy operator (T), Hamiltonian operator (H), Parity operator (π), Angular momentum operator (L) –components of angular momentum operator in Cartesian coordinate system, Ladder operators,Eigen values of Lz and L2 (use equations for L2 and Lz in spherical polar coordinates).  Practical- 04

	October
	12
	16
	Applications of Schrodinger Equation


	Particle in a rigid box (infinite potential well) in one dimension and three dimension, Step potential- reflection and transmission coefficients, Potential barrier- tunneling effect (qualitative treatment), One dimensional simple harmonic oscillator (operator method)- energy levels, zero point energy, Schrodinger equation for Hydrogen atom in spherical polarcoordinates, Separation of radial and angular parts, Solution of radial part of Schrodinger’s
equation - Energy Eigen values.  Practical- 02
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