Appendix A

PH4911: SIMULATION OF PHYSICAL AND WEAPON SYSTEMS (3-2)

[bookmark: _GoBack]Course description: The role of computational physics in modern weapons development and combat simulations is studied.  The programming language is C, with MATLAB used for graphics.  Applications emphasize physical principles of weapons and combat systems.  Subject matter includes simulations of Phalanx gun missile engagements and directed energy weapons.
Prerequisite: PH3996 or consent of instructor.  C or MATLAB programming experience is desirable.
Recommended books:
Jones, Aitken and Miller, Teach Yourself C in One Hour a Day, 7th Edition, SAMS 2013.
Kernighan and Ritchie, C Programming Language, 2nd Edition, Prentice Hall 1988.
Pratap, Getting Started With MATLAB, Oxford University Press 2009.

Required software: MATLAB and a C compiler.  NPS has a site license for MATLAB; you can get it from the ITACS software download page.  If you have a Windows PC, I recommend using the DevC++ compiler, which is available as a free download from sourceforge.net/projects/orwelldevcpp.  If you have a Mac, you can use the C compiler that comes with Xcode, which is available for free from the Mac App store.
TOPIC	APPROX. HOURS
1.  Review the C programming language and MATLAB	3 
2.  Random number distributions in weapon systems simulations	3
3.  Bullet dispersion in a PHALANX gun missile engagement	6
4.  Missile fragment dispersion	6
5.  Free electron laser weapon system simulation	6
6.  Atmospheric laser beam propagation, thermal blooming 	6 	
7.  Logistic map and chaos 	3
Homework:  For the first topic, there will be an in-class assignment to help you learn the fundamentals of C and MATLAB.  For the other topics, you will design computer simulations of weapon systems, and write brief scientific reports describing the results.  There may also be additional quizzes, but there will be no midterm or final exam.



Appendix B

PH3996: INTRODUCTION TO COMPUTATIONAL PHYSICS (3-2)

Course description: An introduction to the role of computation in physics.  Students will learn MATLAB and the C programming language, and how they are used in physics research.  Students will write computer simulations to solve problems in classical mechanics.  The course assumes no prior programming experience.

Required textbook: 
Pratap, Getting Started With MATLAB: A Quick Introduction for Scientists and Engineers, Oxford University Press 2009.

Recommended textbooks:
Jones, Aitken and Miller, Teach Yourself C in One Hour a Day, 7th Edition, SAMS 2014.
Kernighan and Ritchie, C Programming Language, 2nd Edition, Prentice Hall 1988.

Required software: MATLAB and a C compiler.  NPS has a site license for MATLAB; I will give you instructions for downloading and installing it.  If you have a PC, I recommend using the DevC++ compiler, which is available for free from sourceforge.net/projects/orwelldevcpp.  If you have a Mac, you can use the C compiler that comes with Xcode, which is available for free from the the Mac App store.

Course outline:
1. Fundamentals of MATLAB.
2. Interactive computation in MATLAB.
3. Writing MATLAB functions and programs.
4. Linear algebra, curve fitting and data analysis with MATLAB.
5. Numerical integration and solving differential equations in MATLAB.
6. Simulating free fall and projectile motion.
7. Simulating planetary orbits and Kepler's Laws.
8. Simulating harmonic oscillators and damped, driven pendula.
9. Introduction to C programming.

Homework:  For the first part of the course, there will be several homework or in-class assignments to help you learn the fundamentals of MATLAB.  For the second part of the course, you will design computer simulations of physics problems, and write brief scientific reports describing the results.  There will be no exams.


Appendix C

PH4858: ELECTRIC SHIP WEAPONS (4-1)
Course description: This course teaches the physics and engineering concepts underlying electric weapon systems currently in development for future US Navy ships, including high energy lasers and the electromagnetic railgun. The topics include an overview and history of directed energy weapons, the physics of solid state and free electron lasers, target damage, beam control, and propagation through the atmosphere. The course will also include a brief overview of the electromagnetic gun, as well as power and energy requirements for electric weapons.
Required textbook: 
Perram et. al., An Introduction to Laser Weapon Systems, Directed Energy Professional Society, 2010.

TOPICS								APPROX. WEEKS
1.  Overview and history of directed energy weapons			1
2.  Physics of solid state lasers						3
3.  Physics of free electron lasers					2
4.  Laser damage and beam control					1
5.  Laser beam propagation through the atmosphere		 	2
6.  Physics of electromagnetic guns					1
7.  Power requirements and energy storage for electric weapons 	1	

Homework and quizzes:  There will be weekly homework assignments, and weekly quizzes based on the homework.  There will be no midterm or final exam.  The course grade will be based half on the homework and half on the quizzes.

