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Title of Program/Certificate,etc: Applied and Engineering Physics
Level:  Masters
Please Indicate:___x___ Program
______ Certificate 
_______ Concentration
_______ Track
Description of the change in the certificate, concentration or degree program:

We propose to add a third concentration (the “standard” concentration) intended for students wishing to pursue a Ph.D. in physics, in addition to the existing “applied” and “engineering” physics concentrations.  We also propose slight changes in those existing concentrations: (1) allowing students to substitute PHYS 502 for PHYS 684 and PHYS 513 for PHYS 685, (2) raising the number of specified course electives from 4 courses to 5, (3) broadening the list of courses that satisfy the applied physics concentration, and (4) specifying that the engineering physics concentration requires 3 courses in electrical and computer engineering.  Proposed catalog copy reflecting these changes is attached.
Approval from other units:

Please list those units outside of your own who may be affected by these.  Each of these units must approve this change prior to its being submitted to the Graduate Council for approval.
	Unit:
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	Head of Unit’s Signature:
	Date:
May 15, 2007                                                    

	Unit:

Physics and Astronomy Dept
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	Date:
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Submitted by: ____Robert Ehrlich, Chair, Physics & Astronomy_____    Email: _rehrlich@gmu.edu__

Graduate Council approval:____________________________________  Date: _____________
Graduate Council representative: ________________________________ Date: _____________
Provost Office representative:  __________________________________ Date: _____________
Proposed Changes in Applied and Engineering Physics, MS

This degree contains both elements of traditional physics programs, and the application of physics to a diversity of critical societal problems. The program is divided into three tracks.  The  standard concentration  is intended for students who may wish to pursue further graduate study in physics leading to a Ph D degree in preparation for a career in basic research.  The applied and engineering physics tracks are intended for those who wish to apply the techniques and subject areas of physics to multifaceted problems encountered in the workplace, particularly in physics, engineering, computational science, and other related areas. These tracks allow students to select a number of courses from electrical and computer engineering or nanotechnology, and other areas.

All courses are offered during late afternoon or evening hours to allow students with full-time employment to attend easily. Students employed at area high-technology organizations may take up to 6 credits (out of 30) for work done on the job under the guidance of a faculty member. This employment-related research may be conducted either under an optional 3-credit research project, or an optional 6-credit master’s thesis. Master’s students who are not employed full time may apply for financial aid, or for a limited number of research assistantships.

Admission Requirements

Those holding a baccalaureate degree in physics or a related field from an accredited institution and who earned a GPA of 2.75 (out of 4.00) in their last 60 credits are invited to apply for admission. If the baccalaureate degree is in a field other than physics, applicants should have taken several courses beyond the introductory physics courses, such as junior-level classical mechanics, electricity and magnetism, or electronics. Applicants may be required to make up one or two deficiencies, based on a graduate physics advisor’s assessment, and still be permitted to enroll in the program. Three letters of recommendation must be submitted, preferably from former professors. The general GRE and the GRE subject test in physics are recommended for applicants who received their baccalaureate degrees within the last five years. Those with less recent bachelor’s degrees may present a statement of their work experience in lieu of the GRE.

Degree Requirements

Candidates for the degree must successfully complete 30 credits in categories A,B,C,D:

A) 6 credits of required core courses: PHYS 684  and PHYS 685   For the applied and engineering physics tracks, students may substitute PHYS 502 for PHYS 684 and PHYS 513 for PHYS 685.
B) 15 credits described below for each concentration: 

· Standard Track.  Students should take any five of the following courses: PHYS 510, 512, 533, 540, 575, 612, 613, 620, 676, 701, 705, 711, 785, 728, 784, and 736; ASTR 530, 761, 764, 765, and 766

· Engineering Physics Track:  Students should take PHYS 510, PHYS 533 and 9 credits of ECE graduate courses.

· Applied Physics Track:  students should take PHYS 510 and 533, and any 9 credits from this list: 

· ASTR 535, 660, 760, 

· BINF 731, 740, 741, 

· CLIM 710, 711, 712, 713, 714, 715, 750, 

· CSI 660, 721,722, 728, 763, 783, 

· ECE 699, 521, 528, 548, 565, 584, 500, 

· NANO 500, 510,  
· PHYS 512, 575, 585, 612, 613, 614, 660, 676,736, 760

C) 9 credits of electives chosen from courses in physics, chemistry, mathematics, engineering, information technology, and computational sciences and informatics. No more than 6 credits may be chosen from areas outside ASTR, CSI, ECE, NANO and PHYS. Elective credits can include a project (PHYS 798) or thesis (PHYS 799).

D) Students may choose to do either ECE/PHYS 798 Research Project (3 credits) or ECE/PHYS 799 Master’s Thesis (6 credits), but not both. The research project may be conducted at a student’s place of employment with the concurrence of a faculty advisor. The thesis is a more substantial piece of work performed under the supervision of a major professor, and requires students to make an oral defense. ECE/PHYS 798 may be taken only once. No more than 6 credits of PHYS 799 may be applied to the degree.

In addition to the requirements stated above, students may also select a concentrtion in astrophysics, atmospheric physics, biological applications of physics, computational physics, condensed matter, instrumentation (engineering physics), or nonlinear dynamics. A concentration requires that students complete 15 credits of approved courses. Students in the master’s degree program can earn a graduate certificate in computational techniques and applications from the Department of Computational and Data Sciences by choosing an approved sequence of courses.

Course descriptions
ASTR 535/CSI 660 Space Instrumentation and Exploration 

BINF 731: Protein Structure Analysis

BINF 740: Introduction to Biophysics 

BINF 741: Intro Computer Simulations of Biomolecules

CLIM 710 Intro to Physical Climate Systems

CLIM 711/PHYS 676 Introduction to Atmospheric Dynamics

CLIM 712: Physical and Dynamical Oceanography

CLIM 713: Atmospheric-Ocean Interactions

CLIM 714: Land-Climate Interactions

CLIM 715: Numerical Methods for Climate Modeling

CLIM 750: Geophysical Fluid Dynamics

CSI 721,722: Computational Fluid Dynamics

CSI 763: Statistical Methods in Space Sciences

CSI 783/PHYS736: Computational Quantum Mechanics

CSI 728: Simulation of Large-Scale Physical Systems

ECE 699: Nanoelectronics

ECE 521: Modern Systems Theory 

ECE 528: Introduction to Random Processes in Electrical and Computer Engineering 

ECE 548: Sequential Machine Theory 

ECE 565: Introduction to Optical Electronics

ECE 584: Semiconductor Device Fundamentals

NANO 500: Introduction to Nanomaterials and Interactions

NANO 510: Strategies for Nanocharacterization

PHYS 512: Solid State Physics with Applications

PHYS 575: Atmospheric Physics I

PHYS 585: Fundamentals of Materials Science

PHYS 612: Physics of Modern Imaging

PHYS 613: Computational Physics II

PHYS 614: Physical Chemistry of Solids

PHYS660/ASTR660: Space Weather

PHYS760/ASTR 760: Space Plasma Physics

