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Course code: PH418                                             Course title: Atomic & Molecular Physics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Quantum Mechanics-I

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce the quantum structure of atoms and molecules, covering atomic spectra, spin-orbit coupling, LS and JJ coupling, molecular bonding, rotational-vibrational spectra, and applications in spectroscopy.

Learning Methodology:
- Interactive lectures
- Mathematical derivations
- Spectral interpretation exercises
- Quizzes & assignment
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

	Marks Evaluation
	Marks in Percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%










Recommended Text Books:
Introduction to Atomic Spectra – Harvey E. White

Reference Books:
Molecular Quantum Mechanics – Atkins & Friedman
Atomic Physics – Max Born


Calendar of Course contents to be covered during semester  
 
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Review of quantum mechanics for atomic physics
	Ch 1

	2
	Hydrogen atom structure
	Ch 2

	3
	Hydrogen spectral series (Lyman, Balmer, Paschen)
	Ch 2

	4
	Spin-orbit coupling & fine structure
	Ch 3

	5
	LS and JJ coupling schemes
	Ch 3

	6
	Zeeman effect & Paschen–Back effect
	Ch 4

	7
	Multi-electron atoms: central field approximation
	Ch 5

	8
	Periodic table & atomic term symbols
	Ch 5

	9
	Introduction to molecular bonding
	Ch 6

	10
	Molecular orbital theory
	Ch 6

	11
	Rotational spectra of diatomic molecules
	Ch 7

	12
	Vibrational spectra & harmonic oscillator model
	Ch 7

	13
	Electronic spectra of molecules
	Ch 8

	14
	Raman spectroscopy
	Ch 9

	15
	Applications in astrophysics & laser physics
	All

	16
	Revision
	All
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