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Course code: PH414                                                 Course title: Artificial Intelligence in Physics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Mathematical Methods & Programming

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce fundamentals of Artificial Intelligence (AI), Machine Learning (ML), and data-driven methods with applications in physics, including supervised/unsupervised learning, neural networks, optimization, pattern recognition, and AI-assisted modeling.

Learning Methodology:
- Interactive lectures
- Coding demonstrations (Python/ML libraries)
- Problem-solving sessions
- Quizzes & assignments
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:
Hands-On Machine Learning with Scikit-Learn and TensorFlow – Aurélien Géron

Reference Books:
Pattern Recognition and Machine Learning – Christopher Bishop
Deep Learning – Ian Goodfellow, Yoshua Bengio, Aaron Courville


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

	1
	Introduction to AI, ML, Deep Learning; AI in Physics
	Géron Ch 1

	2
	Python tools for scientific ML (NumPy, SciPy, Pandas)
	Supplement

	3
	Supervised learning: regression & classification
	Ch 4

	4
	Unsupervised learning: clustering, PCA
	Ch 8

	5
	Neural networks basics
	Ch 10

	6
	Training deep networks; optimization
	Ch 11

	7
	Convolutional neural networks (CNNs)
	Ch 14

	8
	CNN applications in physics (image-based signals)
	Research Notes

	9
	Reinforcement learning basics
	Ch 16

	10
	RL applications in control systems & simulations
	Research Notes

	11
	AI for particle physics (event classification)
	Research Notes

	12
	AI in condensed matter & materials modeling
	Research Notes

	13
	AI in astrophysics (image segmentation, detection)
	Research Notes

	14
	Symbolic regression & physics-informed ML
	Research Notes

	15
	AI ethics & reliability in scientific modeling
	Misc.

	16
	Revision & Project Presentations
	All
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