
 

PHYSICS MAJOR 

Suggested Course Sequence 

3rd- Class Year 2nd-Class Year 1st-Class Year 
Chem 200  
ECE 231  
Econ 201  
English 211  
EngrMech 220  
Law 220  
Math 243  
Math 245  
MSS 200  
Physics 215  
Physics 264  
Pol Sci 211  
 

Aero Engr 315  
BehSci 310  
Biology 315  
History 300  
Math 346  
Math 356  
Philos 310  
Physics 341 
Physics 355 
Physics 356  
Physics 361  
Physics 362  
 

Academy Opt 
AstroEngr310 
English 411 
Mgt 400 
MSS 415/416 

Physics 405 
Physics 465 
Physics 490 
Physics Conc 
Physics Conc 

Physics Conc 
SocSci 412 
Sys Opt Physics 421 
 

PHYSICS (Physics) 

Offered by the Department of Physics (DFP). 

Physics 110. General Physics I. Introductory calculus-based physics course emphasizing contemporary 

applications (firstsemester). Topics include Newtonian mechanics (statics and dynamics); conservation of energy, 

momentum, rotational motion,Universal Law of Gravitation and motion in gravitational fields, Kepler’s Laws and 

waves. Possible additional topics includeangular momentum, oscillations, special relativity, fluids and 

thermodynamics. Emphasizes the use of vectors and calculus inproblem solving.Includes in-class laboratories and 

computer applications to highlight key concepts. 

Physics 215. General Physics II.Introductory calculus-based physics course emphasizing contemporary 

applications (secondsemester). Topics include electrostatics, simple DC circuits, magnetic fields, electromagnetic 

induction, electromagneticwaves and physical optics. Possible additional topics include: simple AC circuits and 

applications, geometric optics andselected topics in modern physics. Emphasizes use of vectors and calculus in 

problem solving.Includes in-class laboratoriesand computer applications to highlight key concepts.Highly desirable 

to be taken in the semester immediately following thesuccessful completion of Physics 110. 

Physics 264.Modern Physics.Introduces the special theory of relativity and a historically-based development of 

quantumtheory.Investigation of Bohr model of the atom.Introduction to quantum mechanics and its application to 

problems involvingsimple forms of potential energy. Possible application topics include atomic and molecular 

physics, solid state physics, nuclearreactions and decay and elementary particles. 

Physics 310.  Principles of Nuclear Science. This course introduces the student to the physics principles of nuclear 

science needed for reactors and weapons.  This includes the physics of radioactive decay, fission, fusion, nuclear 

cross-sections, nuclear fuel production, isotope separation, the protection of personnel and materiel assets from 

nuclear radiation, and the safe disposal of radioactive waste.   



Physics 315.Combat Aviation Physics. Broad-based study of the principles of physics as they directly apply to the 

realmof combat aviation. Course covers three topical areas: the physics of flight as a dynamic investigation of forces 

and energyapplied to the combat maneuvering required to win air-to-air engagements; the combat use of the 

electromagnetic spectrum,primarily as it applies to radar, IR seekers and countermeasures; and the physics behind 

the employment of air-to-groundweapons. 

Physics 341.Laboratory Techniques.Introductory laboratory course developing skills in experimental techniques 

and dataanalysis. Course includes instruction in using various types of electronic instrumentation and devices to 

analyze and designelectrical circuits. Experiments will investigate the laws and principles of modern physics taught 

in Physics 264. 

Physics 354.  Nuclear Weapons Engineering. This course focuses on the operation, maintenance, and surety of 

fission and fusion weapons.  Fission and fusion reactions will be studied in context of nuclear detonation. Criticality, 

yield and disassembly mechanisms are included. Basic design characteristics of the primary and secondary will be 

studied.   Case studies on historical weapon design and integration into strategic systems will be used. MCNP 

modeling will be used to facilitate understanding of materials and processes within the weapon. In fusion systems, 

reaction rate production, radiation-loss balance and yield calculations are examined. Size, mass, density and 

temperature ranges for fusion burning are developed.  The elements and technology involved in building a nuclear 

weapons capability, including assembling a weapon, fuzing and firing, testing, storage, operations, maintenance, 

surety, and delivery are examined.   

Physics 355.Classical Mechanics. Examination of the underlying classical laws governing the general motion of 

bodies.The topics covered include vector calculus, Newtonian dynamics, Lagrangian and Hamiltonian dynamics, the 

law of gravityand central-force motion, two-particle collisions and scattering. Possible other topics include linear 

and coupled oscillations, noninertial reference frames, chaos, transformation properties of orthogonal coordinate 

systems and rigid-body motion.Extensive application of calculus, ordinary differential equations and linear algebra 

will be made in the solution of problems. 

Physics 356.Computational Physics.Introduction to solving complex physical problems using numerical 

techniques.Subjects covered may include: kinematics, damped/driven oscillators, nonlinear dynamics, chaos, 

coupled oscillators, waves,thermal diffusion and electromagnetic potentials. Methods presented include regression 

analysis, numerical differentiation,and solutions to ordinary and partial differential equations. 

Physics 361.Electromagnetic Theory I. Develops Maxwell’s equations and basic principles of 

electromagnetism.Includeselectrostatic fields in both vacuum and in dielectrics, the Laplace and Poisson equations, 

magnetic fields associated withconstant and time varying currents and magnetic materials. 

Physics 362.Electromagnetic Theory II. Application of Maxwell’s equations: plane waves, reflection, refraction, 

guidedwaves, electric and magnetic dipoles, and quadruples and antennas. The interaction between plane waves and 

plasmas istreated. Basics of relativistic electrodynamics are introduced. 

Physics 370.Upper Atmospheric and Geo-Space Physics.Survey course on the composition and physics of the 

upperatmosphere and near-earth environment. Topics include solar-terrestrial interactions; observations, phenomena 

and militaryoperations in the near-earth environment; structure, dynamics and transport in the upper atmosphere; 

and energy transfer,remote-sensing and military operations in the upper atmosphere. 

Physics 371.Astronomy.Calculus-based study of the fundamental concepts of astronomy.Emphasizes understanding 

thebasic physical concepts that explain stellar structure, stellar evolution, galactic structure, the solar system and the 

origin of theuniverse.Includes up to three night classes at the Academy observatory. 



Physics 375.Physics of Space Situational Awareness.Survey course in the application of physics principles and 

theirconstraints to space situational awareness (SSA). SSA of space objects can be thought of in terms of where it is 

and howdid it get there, what it is and has it changed, and do we need to worry about it? The answers to these 

questions are crucialin deriving actionable knowledge for national defense. Topics include space surveillance using 

radar and electro-opticalsensors; orbit determination and prediction; high-resolution imagery; non-resolvable space 

object identification; and militaryoperations in space and mission impacts. 

Physics 391.Introduction to Optics and Lasers.Survey course in optics.Including geometrical optics (lenses, 

mirrors, raytracing and optical instruments); physical optics (interference, diffraction, polarization, spectra and 

scattering); introductionto lasers (laser operation, pumping, resonators and optical cavities); and contemporary 

topics (Fourier optics, imaging andholography). 

Physics 393.Solid State Physics.Introduction to the physics of the solid state nature of matter. Crystal structure, 

crystalbinding, lattice vibration, free electron theory and band theory. Basic introduction to quantum theory and 

quantumstatistics of solids. Theories are used to explain metals, semiconductors and insulators. Survey topics 

include magnetism,superconductivity, optical phenomena in solids, crystal imperfections and the physics of solid 

state devices. 

Physics 405.Physics Seminar.A professional development course emphasizing skills useful for physics research. 

Givesstudents enrolled in Physics 490 an opportunity to present results of their research, receive training in specific 

research skills,and have discussions with experienced faculty researchers regarding such topics as professional 

ethics and contemporaryissues. 

Physics 421.Thermal and Statistical Physics.Classical thermodynamics emphasizing thermodynamic laws and 

applicationsto cycles.Kinetic theory, statistical thermodynamics and quantum statistics.Applications of statistics to 

quantum systems. 

Physics 450.  Nuclear Weapon Effects.  This course emphasizes the unique effects of nuclear weapon detonations: 

blast, thermal, EMP, radiation, biological, and fallout effects. Each effect is treated by examining its generation, 

transmission, and mechanisms of interaction with the environment and infrastructure.  Survivability/vulnerability 

issues which apply to various weapon systems will be emphasized. 

Physics 451.Plasma Physics.A comprehensive introduction to the plasma state of matter. Topics include single 

particlemotion, adiabatic invariants, fluid description of a plasma, waves in plasmas, kinetic theory, diffusion and 

resistivity, andstability. Emphasizes application of plasma physics principles to solar-planetary interactions and 

space vehicle operations. 

Physics 465.Quantum Mechanics.Basic principles of quantum mechanics. Postulates. Dirac notation. Schrodinger’ 

sequation. Operators,  eigenfunctions and eigenvalues. Potential barriers and wells. Simple harmonic oscillator. 

Orbitaland spin angular momentum. Addition of total angular momentum.Hydrogen atom.Elementary radiation 

theory.Timeindependent perturbation theory.Two-level systems.Stark effect.Fine structure. 

Physics 468.Atomic and Nuclear Physics.Treatment of the fundamental physical concepts governing all of 

microscopicphysics which includes elementary particle, nuclear, atomic and molecular physics. The topics covered 

include the standardmodel of elementary particles and interactions symmetries and conservation laws, gauge 

theories, properties of the nucleus,nuclear models, nuclear interactions and decays, scattering theory, atomic systems 

and atomic and molecular spectroscopytechniques. 

Physics 482.Laser Physics and Modern Optics.Detailed study of the operation of the laser: types of lasers, lasing 

media,pumping mechanisms, resonators and cavities, laser modes and Gaussian properties. Covers modern optics, 

introductoryelectro-optics, nonlinear optics, statistical optics and quantum mechanical analogs of optical systems. 



Physics 486.Astrophysics.Applications of physics to astrophysical problems and topics of current interest in 

astrophysics.Typical topics include stellar structure and evolution, supernovae, white dwarfs, neutron stars, black 

holes, galacticstructure, active galaxies, quasars, cosmology and general relativity. The choice of topics depends on 

instructor and studentpreferences. 

Physics 490.Capstone Physics Research.A research experience course where students work in small teams to 

conductoriginal research in one area of physics, including lasers/optics, space physics, astronomy, physics education 

or other physics sub discipline. During the semester, each team will work on a single project and experience the full 

range of the researchprocess, including planning and implementing a research project, analyzing data and reporting 

results in technical writtenreports and oral presentations. Some students will publish their work in professional 

journals. 

Physics 495.Special Topics.Selected topics in physics. 

Physics 499.Independent Study.Individual research under the direction of a faculty member. 

 


