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Learning Objective:
Course Description:
Upon successful completion of the course, the student should be able to:
	S No
	CLO Statement
	PLO
	Learning Domain and level

	1. 
	Recall the fundamental concepts of nuclear physics, including nuclear structure, properties of nuclei, nuclear reactions, and radiation detection
	1
	C1

	2. 
	Understand and demonstrate to solve basic problems in nuclear physics using mathematical and computational techniques.
	2
	C2

	3. 
	Apply the knowledge of nuclear physics in areas such as energy production, medical imaging, and materials science.
	4
	C3

	4. 
	Analyze the theory and background behind different analytical techniques.
	3
	C4



	
1. CLO – PLO MAPPING:

	CLOs
	PLOs

	[bookmark: _Hlk114219512]
	Scientific Knowledge
	Problem Analysis
	Conduct investigations of complex problems
	Design / Development of Solutions
	Science and Society
	Environment and Sustainability
	Ethics
	Communication
	Individual and Team Work
	Lifelong Learning
	Future Employbility
	Competency

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	C1
	
	
	
	
	
	
	
	
	
	
	

	2
	
	C2
	
	
	
	
	
	
	
	
	
	

	3
	
	
	C4
	
	
	
	
	
	
	
	
	

	4
	
	
	
	C3
	
	
	
	
	
	
	
	




Learning Methodology:
Our classes will combine theoretical concepts with practical problem-solving sessions, emphasizing a hands-on approach to learning. You can expect engaging lectures, thought-provoking discussions, and a variety of assignments and assessments to reinforce your understanding. 
Recommended Text Books:
“Introductory Nuclear Physics”, Kenneth S. Krane. Oregon State University USA., by John Wiley & Sons, Inc., Latest Edition
Reference Books:
1. “Nuclear Physics”, by Kaplan, Addison-Wesley Publishing Company, USA.
2. "Nuclear Physics: Principles and Applications" by John Lilley.
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
Theory:
	Marks Evaluation
	Marks in percentage

	Assignment + Quizzes
	30%

	Mid Term Examination
	30%

	Final Examination
	40%







Calendar of Course contents to be covered during semester
Course code:  PH 417				Course title: Nuclear Physics
	Week
	Lecture
#
	TOPICS
	CH
	Sections

	1
	1
2
	History, Introductory Terminology, Nuclear Properties
Nuclear Radius
	01
03
	1 – 4
1

	2
	1
2
	Mass and Abundance of Nuclides
Nuclear Binding Energy
	03
03
	2
3

	3
	1

2
	Nuclear Angular Momentum, Nuclear Electromagnetic Moments, Nuclear excited states
Radioactive Decay Law, Quantum Theory
	03

06
	4– 6

1 – 2

	4
	1
2
	Production of Radioactivity, Growth of daughter activities
Types of Decay, Natural Radioactivity
	06
06
	3 – 4
5 – 6

	5
	1
2
	Radioactive dating, Units for measuring Radiations 
Why Alpha Decay occurs, Basic Alpha Decay Processes
	06
08
	7 – 8
1 – 2

	6
	1
2
	Alpha Decay systematic, Theory of Alpha emission
Angular Momentum and Alpha decay spectroscopy
	08
08
	3 – 4
5 – 6

	7
	1
2
	Energy release in beta decay, Fermi Theory
Experimental Test of Fermi Theory
	09
09
	1 – 2
3

	8
	1
2
	Angular Momentum and Parity selection rules
Comparative Half-lives and Forbidden Decays
	09
09
	4
5

	9
	1
2
	Energetic of gamma decay, Electromagnetic Radiations
Angular Momentum and selection rules
	10
10
	1 – 2
3

	10
	1
2
	Angular Distribution and Polarization measurements
Internal Conversion, Life time for gamma emission 
	10
10
	5
6 - 7

	11
	1
2
	Types of reactions and conservation laws
Energetic of Nuclear reactions, Isospins 
	11
11
	1
2 - 3

	12
	1
2
	Reaction Cross-section, Columbic and Nuclear Scattering
Compound Nuclear and Direct Reactions
	11
11
	4 – 7
10 – 11

	13
	1
2
	Why Nuclear Fission, Characteristics of Fission
Energy in Fission, Controlled Fission Reaction
	13
13
	5 - 7
3 – 5

	14
	1
2
	Fission Reactors, Fission Explosives
Basic Fusion Process, Characteristics of Fusion
	13
14
	6 – 9
1 – 2

	15
	1
2
	Controlled Fusion Reaction, Thermonuclear Weapons
Revision
	14

	4 – 5





Mapping of CLOs to Direct Assessments
	Direct Assessments

	CLOs
	Assessment#1
	Assessment #2
	Assessment #3
	Assessment #4
	Assessment #5
	Assessment #6
	Assessment #7
	Assessment # 8
	Assessment # 9
	Mid Term Exam
	Final 
Term
 Exam

	1
	✔
	✔
	
	
	
	
	
	
	✔
	
	

	2
	
	
	✔
	✔
	✔
	
	
	
	✔
	
	

	3
	
	
	
	
	
	✔
	✔
	✔
	
	✔
	✔

	4
	
	
	
	
	
	
	
	✔
	
	✔
	✔








Class Policy
STUDENTS ARE REQUIRED TO READ AND UNDERSTAND ALL ITEMS OUTLINED IN THE PARTICIPANT HANDBOOK
CLASS ATTENDANCE: Students need to be in class at the assigned time. After 10 minutes past the assigned time, the students will be marked absent. 

TURN OFF MOBILE PHONE! It is unprofessional to be texting or otherwise.

READ EMAILS! Participants should regularly check their university emails accounts regularly and respond accordingly. Students would be responsible if they miss a deadline because of not reading the emails. 

CLASS ATTENDANCE POLICY: A minimum of 80% attendance is required for a participant to be eligible to sit in the final examination. Being sick and going to weddings is absence and will not be counted as present. Participants with less than 80% of attendance in a course will not be allowed to take end term exams. International students who will be leaving for visa during semester should not use any days off except for visa trip to avoid reaching short attendance.

MOODLE: UMT –LMS (Moodle) is an Open Source Course Management System (CMS), also known as a learning Management System (LMS). Participants should regularly visit the course website on MOODLE Course Management system, and fully benefit from its capabilities. In case of any problem while using MOODLE, visit http://oit.umt.edu.pk/moodle. For queries email moodle@umt.edu.pk

HARASSMENT POLICY: Sexual or any other harassment is prohibited and is constituted as punishable offence. Sexual or any other harassment of any participant will not be tolerated. All actions categorized as sexual or any other harassment when done physically or verbally would also be considered as sexual harassment when done using electronic media such as computers, mobiles, internet, emails etc.

USE OF UNFAIR MEANS/ HONESTY POLICY: Any participant found using unfair means or assisting another participant during a class test/quiz, assignments or examination would be liable to disciplinary action. 
PLAGIARISM POLICY: All students are required to attach a “Turnitin” report on every assignment, big or small. Any student who attempts to bypass “Turnitin” will receive “F” grade which will count towards the CGPA. The participants submit the plagiarism report to the resource person with every assignment, report, project, thesis etc. If student attempts to cheat Turnitin, a second “F” will be awarded that will count towards the CGPA. There are special rules on plagiarism for final reports etc. all outlined in your handbook.

COURSE WITHDRAWAL POLICY: Students may withdraw from a course till the end of the 12th week of the semester. Consequently, grade ‘W’ will be awarded to the student which shall have no impact on the calculation of the GPA of the student. A Student withdrawing after the 12th week shall be automatically awarded “F” grade which shall count in the GPA.

COMMUNICATION OF RESULTS: The results of quizzes and assignments are communicated to the participants during the semester and answer books are returned. It is the responsibility of the course instructor to keep the participants informed about his/her progress during the semester. The course instructor will inform a participant at least one week before the final examination related to his or her performance in the course.
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