Physics 423: Physics of Nuclear Reactors


	Instructor:
	Dr. Jihad H AlSadah
	Office:
	Building 6, Room 230

	Phone:
	013 860 4893
	Office Hours:
	Sunday 2:00-5:00pm
Tuesday 2:00-5:00pm

	E-mail
	jhalsadah@kfupm.edu.sa
	Lectures
	MW 8:30-9:45

	Web
	http://users.kfupm.edu.sa/PHYS/jhalsadah 

Course. Materials on Google Drive

	Location
	Building 6, Room 258





PHYS 423 Physics of Nuclear Reactors (3-0-3) Nuclear reactions and ﬁssion; the multiplication factor and nuclear reactor criticality; homogeneous and heterogeneous reactors; the one-speed difusion theory; reactor kinetics; multi group difusion theory; Computers will be used in simple criticality calculations and reactor kinetics.
Prerequisite: PHYS 102, MATH 202

Textbook:
Elmer Lewis, “Fundamentals of Nuclear Reactor Physics”, Academic Press, 2008, ISBN: 9780123706317



References:
1. Robert E. Masterson, “Introduction to Nuclear Reactor Physics”, CRC, 2018, ISBN: 1498751482
2. Lamarsh, John R., “Introduction to Nuclear Reactor Theory”, American Nuclear Society, 2002. ISBN: 978-0894480409.
3. Duderstadt, James J., and Louis J. Hamilton. Nuclear Reactor Analysis. 1st ed. New York, NY: Wiley, 1976. ISBN: 9780471223634.
4. Lamarsh, John R., and Anthony J. Baratta. Introduction to Nuclear Engineering. 3rd ed. Englewood Cliffs, NJ: Prentice Hall, 2001. ISBN: 9780201824988.
5. Weston M. Stacey, “Nuclear Reactor Physics”, Wiley-VCH; 3rd edition (June 5, 2018), ISBN: 3527413669
6. Electronic resources:
a) IAEA Nuclear Data Center, https://nds.iaea.org 
b) IAEA Neutron Capture Database: https://www-nds.iaea.org/ngatlas2/ 
c) https://www.nndc.bnl.gov 
d) Wolfram Curated databases



Teaching Tools
· Textbook 
· Written lectures and Presentations
· Google documents: create your account then course files will be shared
· Homework assignments
· Class project



Assessment:
	Grade Items
	%
	

	Class Work
	10
	 Around 8 items

	Class Project
	10
	Presentations: evenings of Week #14, MTW

	Major Exam I
	25
	Saturday Evening of week # 6

	Major Exam II
	25
	Saturday Evening of week # 10

	Final Exam
	30
	Date set by registrar

	Total
	100
	Grade submission is 5th of January 2023


Grading:
	A+89
	89>A82
	82>B+75
	75>B68
	68>C+61
	61>C54
	54>D+47
	47>D40
	F<40



Detailed Topics


	1. Knowledge

	
1. Nuclear Reactions and Decays
2. Neutron Interactions and Cross sections 
3. Neutron Distributions in Energy
4. The Power Reactor Core
5. Reactor Kinetics
6. Spatial Diffusion of Neutrons
7. Neutron Distributions in Reactors
8. Energy Transport
9. Reactivity Feedback
10. Long-Term Core Behavior



	2. Skills

	
Software Skills:
a. Mathematica 
i. Isotopic data and decay modes: IsotopeData[]
ii. Plotting physical behaviors related to nuclear reactors
iii. Solving equation with units and physical constants

b. Online ENDF data bases for nuclear cross sections



	3. Competence

	
1. Work independently and as part of a team member 

2. Be able to search and use the relevant literature in both printed and electronic formats.

3. Demonstrate effective written and oral communication skills

 



