Department Physics

Course Code PHL 3193

Course Name Quantum Mechanics

Credits 3-1-0

Target Students Integrated B.Sc.-M.Sc. Physics semester 6"
Pre-requites Knowledge of Mathematical Physics
Course Instructor Prof. (Dr.) Yugal Khajuria

Contact Block A, Room 201 SMVDU

Course Objectives

The course emphases the students to familiarize with the application of Schrodinger equation
to one dimensional problems. Students learn the basic concepts of operators, commutators,
Dirac notation and angular momentum algebra. Students will be able to understand Quantum
Mechanics and solve problems and apply concept to higher level conceptual physic.

Course Outcomes: After completion this course student is able to

CO1 | Learn about the inadequacies of Classical Mechanics.

CO2 | Learn about wavefunction and Schrodinger time dependent and time independent
wave equation
CO3 | Learn the application of time independent equation for one dimensional problems.

CO4 | Learn about the operators, commutators Dirac notation and energy levels of harmonic
oscillator by operator method.
CO5 | Learn about the angular momentum algebra.

Lesson Plan
Lecture
Inadequacies of Classical Mechanics (Black body radiations, Photoelectric L1-L5
effect, Compton effect and hydrogen atom spectrum)
de-Broglie hypothesis, Group velocity and Particle velocity L6-L7

Wavefunction in coordinate and momentum representation and its properties | L8-L9

Derivation of Schrodinger equation (Time dependent and time independent) L10

Expectation values and current density L11
Equation of continuity L12
Ehrenfest’s theorem L3-L14
Particle in a box (one dimension only) L15
Harmonic Oscillator L16
Potential step L17-L.18

Potential Barrier L19-20




Postulates of quantum Mechanics L21
Commutators L22-L23
Hermitian Operator and its properties L24-L25
Dirac Notations L26
Energy spectrum of one-dimensional harmonic oscillator using matrix | L27-L.28
mechanics

Angular momentum L in spherical polar coordinate L29-L30
Eigen values and eigen function of L? and L, L31-L.32
Pauli’s spin matrices and their properties L32
Eigen values and eigen function of S? and s, L33
Commutation relation for J,,/_ and J, L34-L.35
Eigen values and eigen function of /2 and J, L36-L37
Matrix representation of J2, J, J., J,JxJ, for j = %and 1 L38-L42
Addition of two angular momenta and CG coefficient L43-L45

Reference books

1. Arthur Beiser, Concepts of Modern Physics, 5th Edition, McGraw Hill (1995).

2. David J Griffiths, Introduction to Quantum Mechanics, Pearson Prentice Hall

3. S P Kuila, Perspective of Quantum Mechanics, NCBA

Calendar of Quizzes/Assignment

Component Date

Quiz-I 27" -31%, January 2025
Quiz-Il 24" 28" February, 2025
Assignment-1 10" -12™ February, 2025
Mid-Term 17-21% March, 2025
Assignment-11/ 215t — 24" April, 2025
Project Submission

Quiz-11I 7' — 11" April, 2025
Quiz-IV 28" April-2nd, May, 2025

Major Exam 13" — 22" May, 2025




