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Course Outline
Course code: PH711       Course title: Techniques of Experimental & Computational Physics

	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	Undergraduate-level understanding of core physics
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Contact
	






Learning Objective:
This course introduces modern experimental methods and computational techniques used in physics research. It emphasizes instrumentation, data acquisition, error analysis, numerical modeling, and simulation strategies. Students will gain practical understanding of laboratory techniques and computational tools applicable to a wide range of physics problems.
Learning Methodology:
The course will be delivered through lectures, laboratory demonstrations, data analysis workshops, and computer-based simulation sessions. Students will complete assignments and projects involving uncertainty analysis, numerical algorithms, and the use of scientific software for modeling physical systems.

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
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%







Recommended Text Books:
1. Philip R. Bevington & D.K. Robinson, Data Reduction and Error Analysis for the Physical Sciences, McGraw-Hill.
2. William H. Press et al., Numerical Recipes: The Art of Scientific Computing, Cambridge University Press.
Reference Books:
1. John R. Taylor, An Introduction to Error Analysis, University Science Books.
2. Rubin H. Landau et al., A Survey of Computational Physics, Princeton University Press.

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

	1
	Role of experimentation and computation in modern physics
	Ch. 1

	2
	Measurement systems, units, and standards
	Ch. 2

	3
	Error analysis: statistical & systematic uncertainties, propagation of errors
	Ch. 3

	4
	Data acquisition systems, sensors and transducers
	Ch. 4

	5
	Digital signal processing: sampling, filtering, Fourier analysis
	Ch. 5

	6
	Electronic instrumentation: oscilloscopes, lock-in amplifiers, multimeters
	Ch. 6

	7
	Vacuum technology and basic material preparation techniques
	Ch. 7

	8
	Optical experiments: lasers, interferometry, spectroscopy
	Ch. 8

	9
	Radiation detection and counting statistics
	Ch. 9

	10
	Introduction to computational physics and programming environment
	Ch. 10

	11
	Numerical solution of algebraic and transcendental equations
	Ch. 11

	12
	Numerical differentiation, integration and solution of ODEs
	Ch. 12

	13
	Monte Carlo methods and random numbers
	Ch. 13

	14
	Data fitting, regression and model comparison
	Ch. 14

	15
	Project work: design of an experimental or computational study
	Ch. 15

	16
	Project presentations and scientific reporting
	Ch. 16
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