
Appendix 2 – List of courses and sample programs in Physics

	Table App2-1: Courses Taught During the Past Six Years (1997-2003). 

Graduate basic (400 level) and advanced (500 level) courses in physics (P prefix) 

and Astrophysics (A prefix), Warner School of Eduction (EDU prefix)

	Supervised Teaching Courses:
	P388  TA Training/ Teaching Internship I

	 P389  TA Training/ Teaching Internship II
	P498  Supervised Teaching I

	 P499  Supervised Teaching II
	P492 Certificate in Teaching of College Physics

	 P598 Teaching Workshop Leader Pedagogy Training
	P599  Pedagogy and Group Leadership 

	 P475 Experimental  Particle Physics for High School           Teachers


	EDU 434 Theory and Practice in Science Education

P597A Graduate Teaching Seminar

	Graduate Physics Courses:
	P402 Probability

	 P322 Computational Physics and Data Acquisition
	P404 Linear Spaces

	 P401 Complex Analysis and Differential Equations
	P406 Symmetries in Physics

	 P405 Geometric Methods of Physics
	P408 Quantum Mechanics II

	 P407 Quantum Mechanics I
	P413 General Relativity/Gravitation (A554)

	 P411 Classical Mechanics and Chaos
	P418 Statistical Mechanics I

	 P415 Electromagnetic Theory I
	P443Advanced Laboratory I

	 P444 Advanced Laboratory II
	P445 Lab Techniques in Nuc.,Part. Med Physics

	 P412 Seminar in the Physics of Medical Imaging
	P422  Medical Imaging, Theory and Impl.imentation

	 P424 Biological Physics
	P425/6 Physics of Radiotherapy I and II

	 P436 Molecular Spectroscopy and Structure
	P435 Laser Systems

	 P420 Introduction to Solid State
	P437 Nonlinear Optics

	 P438 Optical Communication Systems
	P439 Nonlinear Spectroscopy

	 P440 Introduction to Nuclear & Particle Physics
	P454 Introduction to Plasma Physics I

	 P446 Nuclear Chemistry I
	P455 Plasma Stability II

	 P456 Compressible Flow
	P510 Advanced Relativistic Quantum Mechanics

	 P457 Incompressible Flow
	P511 Field Theory

	 P509 Advanced Non-Relativistic Quantum Mechanics
	P512 Renormalization

	 P516 Electromagnetic Theory II
	P519 Statistical Mechanics II

	 P521 Solid State Physics I
	P522 Solid State Physics II

	 P523 Topics in Semiconductor Physics
	P524 Physics of Disordered Systems

	 P531 Quantum Optics I
	P532 Quantum Optics II

	 P533 Advanced Physical Optics
	P534 Mech effects in Atom Field Interactions

	 P535 Coherence
	P536 Quantum Optics 4

	 P539 Opto-electronic Devices
	P541 Nuclear Physics I

	 P544 Special Topics in Nuclear Physics
	P542 Nuclear Physics II

	 P552 Magneto-hydrodynamics
	P553 Plasma Laser Interactions

	 P555 Advanced Topics in Plasma Physics
	P556 Hydrodynamics Stability & Turbulence

	 P581 Particle Physics I
	P582 Particle Physics II

	 P583 Special Topics in Particle Physics
	P584 Current Algebra

	 P592 Modern Coherence Theory
	P593 Particle Astrophysics

	 P597B Graduate  Research Seminar
	P593 High Intensity Lasers

	 P513 Magnetic Resonance Imaging
	P429 Topics in Health Physics

	 P427/8 Radiobiology I and II
	P595 PhD Research in  Physics

	Graduate Astrophysics Courses

	 A403 Astronomical Techniques
	A450 Stellar Atmospheres

	 A461 Physics of Astrophysics I
	A453 Stellar Atmospheres and Interiors

	 A462 Physics of Astrophysics II
	A465 Observational Galactic Structure

	 A551 Diffuse Matter in Space
	A552 Galaxy Structure and Dynamics

	 A553 Stellar Interiors
	A554 Cosmological Physics

	 A564 High Energy Astrophysics
	A583 Hydrodynamic Simulations

	 A593 Theoretical Seminar
	A594 Observational Seminar


Table App2-2  Sample  Graduate Program of Courses for Physics PhD

Fall  Year 1

P401  Mathematical Methods in Physics I (Complex Numbers and Diff. Equations)

P415  Electricity and Magnetism I

P407  Quantum Theory I

P597A  Graduate Teaching Seminar

P598 Teaching Workshop Leader Pedagogy Training


(P498 supervised  teaching in Physics I)

Spring Year 1

P402/4  Mathematical Methods in Physics I (Probability and Linear Algebra)

P418  Statistical Mechanics

P408  Quantum Theory II

P597B  Graduate Teaching and Research Seminar

P599   Pedagogy and. Group Leadership Training

(or P499 supervised  teaching in Physics II)

Summer Year 1

P492  Certificate in Teaching of College Physics

P595  PhD Research in Physics

-------------------------------------------------------------------------------- END Year 1

Fall  Year 2

P509  Advance Quantum Mechanics  (non-relativistic) or another course

Pxxx   Physics Specialty Course I

P595 PhD Research in Physics

Take Physics Preliminary Examination between Fall and Spring Semesters year II

Spring Year 2

P510  Advanced Quantum Mechanics  (relativistic) or another courses

Pxxx  Physics Specialty Course II

P595 PhD Research in Physics

Summer Year 2

P595  PhD Research in Physics

Take PhD Qualifying Examination

-------------------------------------------------------------------------------- END Year 2

Fall  Year 3, 4, 5

Pxxx   Physics Specialty Course III

P595 PhD Research in Physics

Spring Year 3, 4, 5

Pxxx  Physics Specialty Course IV

P595 PhD Research in Physics

Summer Year 3, 4, 5

P595  PhD Research in Physics

PhD  Defense  Examination at end of Program

---------------------------------------------------------------------------------END Years 3, 4, 5

Table App2-3
 Model Program: 5-year combined B.S./M.S. and Ph.D.-entry program in PHYSICS and Cross-Disciplinary Physics.  These minority students feed into our PhD program from the David T. Kearns Center for Diversity and Leadership in Science and Engineering:

· Pre-freshman summer: Half summer (July/August) academic program

· Recommended courses: CSC108 and MTH141 or English, to enhance computer, math, and writing skills.

Initial "interview" with DTK Center Director, meetings with faculty adviser, activities with DTK Scholars.  Participation in Early Connection Opportunity (3 weeks). 

1. First Academic Year

Fall




Spring

	PHY141
	Honors Mechanics
	PHY143
	Honors Modern Physics

	MTH161
	Calculus I
	MTH162
	Calculus II

	
	English
	ECE171
	Computer Programming C++

	
	Humanities Cluster (1)
	
	Social Science Cluster (1)


One-semester, for-credit course on Diversity & Leadership in Science & Engineering.

Meetings with faculty adviser and activities with DTK Scholars.

First Summer: Research (alternatively, one course): Library-based research with faculty mentor, research assistantship, possibly computer-based.

Continue meetings with faculty adviser and on-going activities with DTK Scholars.

2. Second Academic Year

Fall




Spring

	PHY142
	Honors Electricity & Magnetism
	PHY237
	Quantum Physics of Physical Systems

	MTH164
	Multidimensional Calculus
	MTH165
	Diff. Equations & Linear Algebra

	
	Humanities Cluster (2)
	
	Humanities Cluster (3)

	
	Social Science Cluster (2)
	
	Social Science Cluster (3)

	
	
	PHY322A
	Computational Physics, 2 cr optional


Option for Teaching Internship in Physics (2 semesters, 2 credits/semester, stipend support).

Second Summer: Research assistantship with faculty mentor (via McNair Program, Research Experience for Undergraduates (REU) program in Physics.

3. Third Academic Year


Fall




Spring

	PHY217
	Electricity & Magnetism I
	PHY227
	Statistical and Thermal Physics

	PHY235
	Classical Mechanics
	PHY246
	Quantum Theory

	MTH281
	Advanced Calculus
	MTH282
	Complex Variables

	
	Science Elective
	
	Elective

	P388
	Teaching Internship I, 2 cr
	P389
	Teaching Internship II, 2 cr

	
	
	PHY322B
	Data Acquisition, 2 cr optional


Submit a formal application to 3-2 program.  

Option for Teaching Internship (as in 2nd Year) or independent study/research.

Third summer: Internship in industry (e.g., Lucent, Kodak, Xerox) or national laboratory (CERN, Fermilab, Los Alamos, Brookhaven) or begin M.S. research work, depending upon discipline and student preference and readiness.

4. Fourth Academic Year

Fall




Spring

	PHY243W
	Advanced Lab
	PHY218
	Electricity and Magnetism II

	PHY401
	Graduate Math Physics I
	PHY402/4
	Graduate Math Physics II

	PHY899W
	M.S. Dissertation
	PHY899W
	M.S. Dissertation

	
	Elective
	
	Elective


Begin graduate-level work.

Select M.S. research adviser and begin research work.

· Capstone seminar on Diversity & Leadership in Science and Engineering. 

Fourth Summer: Continue M.S. thesis research work.
5. Fifth Year (three courses only, to allow for research or teaching time)

	PHY408
	Quantum Physics I
	PHY407
	Quantum Physics II

	PHY415
	Electricity and Magnetism I
	PHY418
	Statistical Mechanics

	PHY899W
	M.S. Dissertation
	PHY899W
	M.S. Dissertation

	
	Research or Teaching
	
	Research or Teaching


Focus is on completion of M.S. research and dissertation, presentation of work at conferences and seminars.  The M.S. thesis satisfies B.S. upper level writing requirement.

Fifth Summer: Complete research and/or teach a summer course under the Certificate for College Teaching in Physics Program.  Complete B.S./M.S. and receive both degrees at the end of 5 years.  

Next steps to completion of Ph.D. in Physics (3+ years):

Students may elect to continue on to the Ph.D. both as members of the Department’s graduate program (providing full stipend support) and as DTK Graduate Fellows (providing additional funds for travel, research-related activities, and leadership-building activities, such as mentoring rising DTK undergraduates).

(1) Prelim exam. 

(2) Two physics specialty courses to complete Ph.D. course requirements (more if wanted).

(3) Expanded scope of research from M. S. to Ph.D. level in physics or cross-disciplinary (e.g., biological physics).

Throughout the program, mentors and a faculty/administrative board will provide an annual review of student's progress, as well as feedback, academic advising, and career-related counseling.
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