
Graduate Curriculum Committee 
October 15, 2008 

11:30 a.m., MH 243 

 

 

 
 

Agenda 

1. Welcome and call to order  

 

2. Tabled at last meeting: Addition of Planetary Sciences tracks to the MS and PhD in 

Physics, COS.  (Committee questioned the 5000 level courses and requested to see a list 

of the curriculum schedule.)  

 Three split classes 

 

3. Suspension of the MS in Statistical Computing, Actuarial Science track, COS 

 

4. Revisions to the MFA in Film and Digital Media, Visual Language and Interactive Media 

track, CAH 

 

5. Revisions to the MA in English Language Arts Education, COE 

 

6. Courses and special topics 

7. Adjournment 
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Planetary Sciences Masters Track Proposal 

 
The purpose of the Planetary Sciences track:  Our nation’s goals in space exploration require 

the support of highly trained scientific community.  Florida’s goals in the development of a 

Space Industry also require the support and leadership of a Space Science Community.  Our 

objective is to: 

 Prepare students to conduct competitive research in astronomy and the planetary 

sciences.   

 Make UCF a top-tier center for research and teaching in the planetary sciences as an 

extension of and a complement to our region’s world-class space industry. 

 Create a vibrant planetary science research environment that can attract top students, 

researchers, and faculty and contribute to the economic development of Florida.  

A top tier grad program produces both excellent research and researchers. Graduates from the 

program will establish a reputation for UCF around the world.  This reputation benefits the 

department and UCF in many ways including attracting high quality faculty, talented graduate 

students, and enhanced external funding.   

Likely Career Outcomes:  Planetary Sciences is a vibrant, well-funded field with substantial 

opportunities for employment at Universities (University of Arizona, University of Hawaii, 

Cornell University to name a few examples.  A full listing of institutions with major Planetary 

Science employment is attached), NASA and other US government research renters (Jet 

Propulsion Laboratory, Goddard Spaceflight Center, Ames Research Center, Johnson Space 

Center, Johns Hopkins Applied Physics Laboratory), Aerospace Companies (Lockheed Martin, 

Boeing, Ball, Orbital Sciences, Science Applications International Corporation), and private 

research centers (Southwest Research Institute, The Aerospace Corporation, Space Science 

Institute, Planetary Science Institute, Lunar and Planetary Institute).  Students that complete a 

Masters Degree Planetary Sciences Track at UCF will have the skills and training necessary to 

successfully compete for jobs and grants in this dynamic and exciting environment.  

Target audience and demonstrated need:  Florida has a world-class space industry (Lockheed 

Martin, Boeing, United Space Alliance to name a few) and world-class space institutions 

(Kennedy Space Center, Air Force Eastern Test Range), as well as a growing, well-educations, 

and intensely space-interested population.  These sources of students are increasingly demanding 

a world-class program in Planetary Sciences to support their career advancement and career 

plans.  We have had intense interest and numerous inquires about a Planetary Science track at 

UCF from current undergraduates, employees of KSC and Lockheed Martin, and students from 

around the country.  In addition, the Planetary Science Faculty of the Physics Department have 

over $2 million in NASA and NSF grant funding that can support Planetary Science graduate 

students.   

Curriculum:   

Masters Requirements:  Master’s requirements include at least 33 hours of graduate course 

work as directed by the student’s supervisory committee.  This must include at least 15 hours of 

courses from the planetary core listed below and 6 hours of Thesis Preparation with the 

remainder being electives and directed research classes chosen in consultation with the 

supervisory committee.  At least half of the total credits must be at the 6000 level.  No more than 

6 hours of independent study may be credited toward the M.S. degree.   The Master's Degree in 
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planetary sciences includes a thesis and its defense. There is no non-thesis Master's degree in the 

planetary sciences track. 

Core:  The core is designed to give students a broad foundation in the planetary sciences and a 

rapid training in the data analysis techniques that will be necessary for a successful research and 

publications.  

 Statistical Physics (PHY 5524):  A study of physical concepts and methods appropriate 

for the description of systems involving many particles. Ensemble theory, partition 

functions. Maxwell Boltzmann, Bose-Einstein, Fermi-Dirac statistics. 

 Classical Mechanics (PHY 6246):  Variational principles. Lagrange, Hamiltonian, and 

Poisson bracket formulations of mechanics. Hamilton's principle of least action. 

Hamilton-Jacobi theory. Perturbation theory. Continuous systems. Chaos. 

 Either: Computational Physics (PHZ 5156):  Computational methods applied to the 

solution of problems in many branches of physics; or Advanced Astronomical Data 

Analysis (AST 5937):  Advanced techniques for processing astronomical data including 

defringing, bootstrap and Markov-chain Monte Carlo analysis, advanced model fitting, 

wavelets, and numerical recipes. 

 Planetary Geophysics (New Graduate Course at the 5000 level):  The physics of 

planetary surfaces, surface processes, interiors, mineralogy, and reflectance spectroscopy. 

 Advanced Observational Astronomy (New Graduate Course at the 5000 level):  
Design of scientific observing programs, acquiring astronomical data sets, applied 

astronomical data reduction, analysis of sources of observational error, publication of 

results.   

 Planetary Atmospheres (AST 5165):  The physics and chemistry that govern the 

behavior of the atmospheres of Earth and other planets including atmospheric dynamics, 

vertical chemistry, radiative transfer, gas spectroscopy, and cloud microphysics. 

Suggested Electives for the Planetary Sciences Track:   

 Origins of Solar Systems (New Graduate Course at the 5000 level):  Formation of 

planetary systems beginning with the proto-stellar clouds, collapse, condensation, 

particle-disk interactions, accretion models, formation of satellites, what has been learned 

from observations of extra-solar planets, and the physics of magnetic fields generated by 

planetary bodies. 

 Astrobiology (AST 5937): Interdisciplinary branch of science that deals with the origins, 

development, and fate of life on Earth and in extraterrestrial environments. 

 Plasma Physics (PHZ 5505):   Introduction to theory and experimental basis of both 

weakly and highly ionized plasmas. Instabilities, plasma waves, nonlinear effects, 

controlled thermonuclear fusion. 

 Electrodynamics I (PHY 5346):  Boundary value problems in electrostatics and 

magnetostatics. Maxwell's equations. EM fields in matter, wave generation and 

propagation; wave guides, resonant cavities 
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 Electrodynamics II (PHY 6347):  Dynamics of charged particles in electromagnetic 

fields. Antennas; radiation by moving charges; magnetohydrodynamics; multipole 

radiation and electrodynamics of materials. 

 Quantum Mechanics I (PHY 5606): Basic postulates of quantum mechanics, operators, 

eigenvalues, parity, potential wells, harmonic oscillator, time dependent and time 

independent Schrodinger equation, matrix formulation, and time independent 

perturbation theory. 

 Quantum Mechanics II (PHY 6624):  Time dependent perturbation theory, exchange 

symmetry, Dirac Equation, second quantization, and scattering theory 

 Introduction to Wave Optics (OSE 5041): Electromagnetic foundation of light waves 

as applied to reflection, diffraction, interference, polarization, coherence, and guided 

waves. 

 Image Processing (EEL 5820):  Two-dimensional signal processing techniques; 

pictorial image representation; spatial filtering; image enhancement and encoding; 

segmentation and feature extraction; introduction to image understanding techniques 

 Fundamentals of Optical Science (OSE 5312):  Microscopic theory of absorption, 

dispersion, and refraction of materials; wave propagation, introduction to lasers and non-

linear optics. 

Admission:  Students must be specifically admitted to the track. Applications are considered by 

the Planetary Graduate Committee, to be appointed by the department Chair.  This committee is 

to be chaired by a planetary scientist, will have one member from another research area in the 

department, and will have at least three members.  Admission to the track requires a Bachelor of 

Science or equivalent, typically in physics, astronomy, geology, geophysics, geochemistry, 

atmospheric sciences, or planetary sciences.  Those without full academic preparation in physics 

and astronomy, or low scores on the Departmental placement test may be required to complete 

specified coursework in addition to the core program, as determined by the Planetary Graduate 

Committee at the time of admission or their Supervisory Committee at a later date. 

Supervisory Committee:  Within the first half-semester, each student must select, by mutual 

agreement, a faculty advisor and two other faculty members to serve on his or her Supervisory 

Committee. One of the faculty members who is not the advisor must be from an area in the 

department other than planetary science. Changes in the membership of a Supervisory 

Committee must be approved by the Planetary Graduate Committee.  The advisor is expected to 

meet regularly with the student. The full committee shall meet with the student at least once per 

semester to review and make recommendations regarding the student's academic progress. A 

self-funded department researcher who funds and supervises a student's dissertation research 

may petition the Planetary Graduate Committee to become a member of a student's Supervisory 

Committee. 

Masters Defense:  The astronomy track Masters requirement includes a written thesis and its 

oral defense after the completion of the Masters course work and research.  The thesis is a 

journal-level research paper.  The oral defense is a two parts:  (1) A public presentation of the 

research contained in the paper; and (2) private questioning on the detail of the presented 

research as well as the topics covered in the student’s preparation and course work.  The written 

and oral components will be administrated by the student’s Supervisory Committee.  A student 
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must submit the written Thesis to the Supervisory Committee 14 calendar days before the 

scheduled oral defense.  Committee members are expected to read it and give a preliminary 

indication as to its acceptability four days after receipt. The preliminary indication of 

acceptability for a written examination paper is noncommital.  Rather, it is intended to avoid 

obvious failures.  By the start of the eighth day before the examination, the official version of the 

thesis is due, and the Committee must decide whether to allow the oral defense to proceed.  If the 

defense does not proceed, either due to decision of the Supervisory Committee or that of the 

student, the student is deemed not to have defended. The following outcomes are possible for the 

defense: 

Pass 

Pass conditioned on revisions (both) or additional coursework  

Retake 

Retake after additional coursework  

Fail 

Passes conditioned on revisions are handled as follows: all committee members sign the 

appropriate paperwork except the advisor. The advisor signs the paperwork when satisfied with 

the revisions.  Students may only retake a defense once, and must do so within one year, or 

immediately after the next offering of a required course, whichever occurs later.  If the student 

fails examination a second time or fails to retake the examination within the specified period, the 

student is dropped from the program.   

Participating Faculty:  

Professor H. Campins     

Assistant Professor J. Harrington 

Assistant Professor Y. Fernandez   

Assistant Professor J. Colwell 

Associate Professor D. Britt    

Associate Professor E. Martin 

 

Administration and Start Date:  The program will be administered by a committee of Physics 

Department Planetary Science Faculty.  Proposed start date for the track is August 20, 2008. 

Building the Program:  There are currently few planetary graduate candidates.  We propose to 

initially offer our courses as a mix of linked 4000/5000 level courses for advanced undergraduate 

and graduate students, and guided reading seminars for graduate students led by the planetary 

science faculty members.  The 4000/5000 courses are linked to have sufficient numbers to 

support teaching the classes. For the core courses this involves three courses:  (1) The proposed 

Advanced Observational Astronomy will be linked to the undergraduate Techniques of 

Observational Astronomy (the undergraduate course is requested to be upgraded from the current 

AST 3722 to the 4000-level).  The proposed Planetary Geophysics course will be linked with 

undergraduate Planetary Geophysics (this course is currently AST 3110 Solar System 

Astronomy and is being requested to be upgraded to the 4000 level with a name change to 

Planetary Geophysics).  Finally AST 5937 Astronomical Data Analysis is already linked with the 

undergraduate AST 4762 Astronomical Data Analysis course.  The syllabi of the graduate and 

undergraduate versions of each course are attached for review.  This short-term solution is 

consistent with the practice for previous successful planetary science graduate programs.  The 
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other core courses PHY 6246, PHY 5524, and AST 5165 are current stand-alone graduate 

courses.  

Expected Number of Students:  Over the first three years of a Planetary Science Masters 

program it is expected that 2 to 4 students will participate.  Currently there is one student in the 

physics department who will immediately transfer into the Planetary Science Masters program 

once it becomes available. 

 

Major Employers of Planetary Scientists 

US Government Laboratories 

Jet Propulsion Laboratory 

Goddard Spaceflight Center 

Ames Research Center 

Johnson Space Center 

US Geological Survey 

The Smithsonian (Center for Planetary Sciences) 

Johns Hopkins Applied Physics Laboratory 

Los Alamos National Laboratory 

US Naval Observatory 

Lawrence Berkeley National Laboratory 

Marshall Spaceflight Center 

Glenn Research Center 

US Air Force Research Laboratory 

 

Corporations 

Lockheed Martin      The Aerospace Corporation 

Boeing       Raytheon 

Ball       General Dynamics 

Orbital Sciences      Northrop Grumman 

Science Applications International   Honeywell 

BAE Systems      Malin Space Science Systems 

 

Universities: 

University of Arizona (Lunar and Planetary Laboratory) 

University of Hawaii 

California Institute of Technology 

Washington University in St. Louis (McDonnell Center for the Space Sciences) 

University of Colorado (Laboratory for Atmospheric and Space Physics) 

Cornell University 

Arizona State University 

University of Texas 

Brown University  

University of California, Los Angles 

Massachusetts Institute of Technology 

University of California, Berkeley (Center for Integrative Planetary Sciences) 

University of Alaska 
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University of Virginia 

 

Private Research Institutes 

Southwest Research Institute   Planetary Science Institute 

Space Science Institute    Lunar and Planetary Institute 

The Carnegie Institution    Space Telescope Science Institute 
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Planetary Sciences Ph.D. Track Proposal 

 
The purpose of the Planetary Sciences track:  Our nation’s goals in space exploration require 

the support of highly trained scientific community.  Florida’s goals in the development of a 

Space Industry also require the support and leadership of a Space Science Community.  Our 

objective is to: 

 Prepare students to conduct competitive research in astronomy and the planetary 

sciences.   

 Make UCF a top-tier center for research and teaching in the planetary sciences as an 

extension of and a complement to our region’s world-class space industry. 

 Create a vibrant planetary science research environment that can attract top students, 

researchers, and faculty and contribute to the economic development of Florida.  

A top tier grad program produces both excellent research and researchers. Graduates from the 

program will establish a reputation for UCF around the world.  This reputation benefits the 

department and UCF in many ways including attracting high quality faculty, talented graduate 

students, and enhanced external funding.  

Likely Career Outcomes:  Planetary Sciences is a vibrant, well-funded field with substantial 

opportunities for employment at Universities (University of Arizona, University of Hawaii, 

Cornell University to name a few examples.  A full listing of institutions with major Planetary 

Science employment is attached), NASA and other US government research renters (Jet 

Propulsion Laboratory, Goddard Spaceflight Center, Ames Research Center, Johnson Space 

Center, Johns Hopkins Applied Physics Laboratory), Aerospace Companies (Lockheed Martin, 

Boeing, Ball, Orbital Sciences, Science Applications International Corporation), and private 

research centers (Southwest Research Institute, The Aerospace Corporation, Space Science 

Institute, Planetary Science Institute, Lunar and Planetary Institute).   

Students that complete a Planetary Sciences Track Ph.D. at UCF will have the skills and training 

necessary to successfully compete for jobs and grants in this dynamic and exciting environment.  

The initial employment of a new Planetary Sciences Ph.D. usually is as a postdoctoral researcher 

under an experienced scientist at one of the listed institutions.  Postdoctoral researchers in 

Planetary Sciences typically write proposals and win grant funding from NASA and NSF.  It is 

not unusual for a Postdoctoral researcher to be fully self-supporting at the end of their 

postdoctoral period.  They then move into Research Scientist or Professorial positions in any of 

the listed institutions.   

Target audience and demonstrated need:  Florida has a world-class space industry (Lockheed 

Martin, Boeing, United Space Alliance to name a few) and world-class space institutions 

(Kennedy Space Center, Air Force Eastern Test Range), as well as a growing, well-educations, 

and intensely space-interested population.  These sources of students are increasingly demanding 

a world-class program in Planetary Sciences to support their career advancement and career 

plans.  We have had intense interest and numerous inquires about a Planetary Science track at 

UCF from current undergraduates, employees of KSC and Lockheed Martin, and students from 

around the country and foreign countries.  In addition, the Planetary Science Faculty of the 

Physics Department have over $2 million in NASA and NSF grant funding that can support 

Planetary Science graduate students.   
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Curriculum:   

Ph.D. Requirements:  A minimum of 72 credit hours beyond the bachelors degree or 42 hours 

beyond the masters degree.  This includes completion of 6 core courses (18 hours) listed below, 

5 electives (15 hours) selected in consultation with the students Supervisory Committee, a 

minimum of 15 hours of dissertation, and the remaining 24 hours of appropriately selected 

research, dissertation, and elective courses.  Courses must be selected so that at least one-half of 

the 72 hours are at 6000 level or higher.  No more than 12 hours of independent study may be 

credited toward the Ph.D. degree.  The Ph.D. includes a Candidacy Exam to be taken after the 

completion of the core courses, a written dissertation, and a dissertation defense before the 

student’s supervisory committee.   

Ph.D. Core:  The core is designed to give students a broad foundation in the planetary sciences 

and a rapid training in the data analysis techniques that will be necessary for a successful 

research and publications.  

 Statistical Physics (PHY 5524):  A study of physical concepts and methods appropriate 

for the description of systems involving many particles. Ensemble theory, partition 

functions. Maxwell Boltzmann, Bose-Einstein, Fermi-Dirac statistics. 

 Classical Mechanics (PHY 6246):  Variational principles. Lagrange, Hamiltonian, and 

Poisson bracket formulations of mechanics. Hamilton's principle of least action. 

Hamilton-Jacobi theory. Perturbation theory. Continuous systems. Chaos. 

 Either: Computational Physics (PHZ 5156):  Computational methods applied to the 

solution of problems in many branches of physics; or Advanced Astronomical Data 

Analysis (AST 5937):  Advanced techniques for processing astronomical data including 

defringing, bootstrap and Markov-chain Monte Carlo analysis, advanced model fitting, 

wavelets, and numerical recipes. 

 Planetary Geophysics (New Graduate Course at the 5000 level):  The physics of 

planetary surfaces, surface processes, interiors, mineralogy, and reflectance spectroscopy. 

 Advanced Observational Astronomy (New Graduate Course at the 5000 level):  
Design of scientific observing programs, acquiring astronomical data sets, applied 

astronomical data reduction, analysis of sources of observational error, publication of 

results.   

 Planetary Atmospheres (AST 5165):  The physics and chemistry that govern the 

behavior of the atmospheres of Earth and other planets including atmospheric dynamics, 

vertical chemistry, radiative transfer, gas spectroscopy, and cloud microphysics. 

Suggested Electives for the Planetary Sciences Track:   

 Origins of Solar Systems (New Graduate Course at the 5000 level):  Formation of 

planetary systems beginning with the proto-stellar clouds, collapse, condensation, 

particle-disk interactions, accretion models, formation of satellites, what has been learned 

from observations of extra-solar planets, and the physics of magnetic fields generated by 

planetary bodies. 

 Astrobiology (AST 5937): Interdisciplinary branch of science that deals with the origins, 

development, and fate of life on Earth and in extraterrestrial environments. 
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 Plasma Physics (PHZ 5505):   Introduction to theory and experimental basis of both 

weakly and highly ionized plasmas. Instabilities, plasma waves, nonlinear effects, 

controlled thermonuclear fusion. 

 Electrodynamics I (PHY 5346):  Boundary value problems in electrostatics and 

magnetostatics. Maxwell's equations. EM fields in matter, wave generation and 

propagation; wave guides, resonant cavities 

 Electrodynamics II (PHY 6347):  Dynamics of charged particles in electromagnetic 

fields. Antennas; radiation by moving charges; magnetohydrodynamics; multipole 

radiation and electrodynamics of materials. 

 Quantum Mechanics I (PHY 5606): Basic postulates of quantum mechanics, operators, 

eigenvalues, parity, potential wells, harmonic oscillator, time dependent and time 

independent Schrodinger equation, matrix formulation, and time independent 

perturbation theory. 

 Quantum Mechanics II (PHY 6624):  Time dependent perturbation theory, exchange 

symmetry, Dirac Equation, second quantization, and scattering theory 

 Introduction to Wave Optics (OSE 5041): Electromagnetic foundation of light waves 

as applied to reflection, diffraction, interference, polarization, coherence, and guided 

waves. 

 Image Processing (EEL 5820):  Two-dimensional signal processing techniques; 

pictorial image representation; spatial filtering; image enhancement and encoding; 

segmentation and feature extraction; introduction to image understanding techniques 

 Fundamentals of Optical Science (OSE 5312):  Microscopic theory of absorption, 

dispersion, and refraction of materials; wave propagation, introduction to lasers and non-

linear optics. 

Admission:  Students must be specifically admitted to the track. External applications and 

petitions to switch from the existing Physics Ph.D. program are considered by the Planetary 

Graduate Committee, to be appointed by the department Chair.  This committee is to be chaired 

by a planetary scientist, will have one member from another research area in the department, and 

will have at least three members.  Admission to the track requires a Bachelor of Science or 

equivalent, typically in physics, astronomy, geology, geophysics, geochemistry, atmospheric 

sciences, or planetary sciences.  Those without full academic preparation in physics and 

astronomy, or low scores on the Departmental placement test may be required to complete 

specified coursework in addition to the core program, as determined by the Planetary Graduate 

Committee at the time of admission or their Supervisory Committee at a later date. 

Supervisory Committee:  Within the first half-semester, each student must select, by mutual 

agreement, a faculty advisor and two other faculty members to serve on his or her Supervisory 

Committee. One of the faculty members who is not the advisor must be from an area in the 

department other than planetary science. Changes in the membership of a Supervisory 

Committee must be approved by the Planetary Graduate Committee.  The advisor is expected to 

meet regularly with the student. The full committee shall meet with the student at least once per 

semester to review and make recommendations regarding the student's academic progress. At the 

time of the Candidacy Exam, a non-UCF planetary scientist shall be added to the Supervisory 
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Committee. A self-funded department researcher who funds and supervises a student's 

dissertation research may petition the Planetary Graduate Committee to become a member of a 

student's Supervisory Committee, and to serve as the advisor after the student passes the 

Candidacy Exam. 

Candidacy Exam:  The astronomy track requires a Candidacy Exam to be taken after the 

completion of the core courses.  This exam is composed of a written component and an oral 

exam.  The written component is a journal-level research paper.  The oral component is a two 

parts:  (1) A public presentation of the research contained in the paper including the traditional 

question and answer period of a scientific presentation; and (2) private questioning on the detail 

of the presented research as well as the topics covered in the student’s preparation and course 

work.  The written and oral components will be administrated by the student’s Supervisory 

Committee.  A student must give the written examination paper to the Supervisory Committee 14 

calendar days before the scheduled oral examination.  Committee members are expected to read 

it and give a preliminary indication as to its acceptability four days thereafter. The preliminary 

indication of acceptability for a written examination paper is noncommital.  Rather, it is intended 

to avoid obvious failures.  By the start of the eighth day before the examination, the official 

version of the paper is due, and the Committee must decide whether to allow the oral 

examination to proceed.  If the examination does not proceed, either due to decision of the 

Supervisory Committee or that of the student, the student is deemed not to have taken either part 

of the examination.  Both the written and oral Candidacy examinations are deemed to take place 

at the time of the oral examination. Written results including comments on the paper are due 

within three days of the examination. The following outcomes are possible for either 

examination: 

Pass 

Pass conditioned on revisions (both) or additional coursework  

Retake 

Retake after additional coursework  

Fail with option for Master's Degree 

Fail without option for Master's Degree 

Passes conditioned on revisions are handled as follows: all committee members sign the 

appropriate paperwork except the advisor. The advisor signs the paperwork when satisfied with 

the revisions.  Students may only retake an examination once, and must do so within one year, or 

immediately after the next offering of a required course, whichever occurs later.  If the student 

fails examination a second time or fails to retake the examination within the specified period, the 

student is dropped from the program.   

Dissertation Proposal:  The Dissertation Proposal may be presented simultaneously with the 

Candidacy Exam or in a separate meeting not more than one semester thereafter. Before 

substantial work is done on the dissertation, the Supervisory Committee must approve the 

proposal and must also assess whether additional coursework is necessary to begin the 

dissertation. Such coursework should be completed at the earliest opportunity and before 

substantial work is done on the dissertation. 

Dissertation Defense:  The Dissertation Defense is the final requirement for the PhD. It consists 

of a public presentation of the dissertation typically lasting 45-60 minutes including the 

traditional question and answer period of a scientific presentation, followed by private 
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questioning by the Supervisory Committee.  Procedures are similar to the Candidacy exam.  A 

student must give the dissertation to his or her Supervisory Committee 14 calendar days before 

the scheduled defense.  Committee members are expected to read it and give a preliminary 

indication as to its acceptability four days thereafter. The preliminary indication of acceptability 

for a written examination paper is noncommital.  Rather, it is intended to avoid obvious failures.  

The student must then post notices of the presentation in a manner similar to that for a 

department colloquium. Written results including comments on the dissertation are due within 

three days of the defense. The following outcomes are possible:  

Approval of the dissertation  

Approval subject to revisions to be approved by the advisor 

Required redefense  

A redefense must occur within one year.  At the second defense the redefense option is replaced 

by options for a Master's Degree or failure and removal from the program without a conferred 

degree.   

Participating Faculty:  

Professor H. Campins 

Assistant Professor Y. Fernandez 

Associate Professor D. Britt 

Assistant Professor J. Harrington 

Assistant Professor J. Colwell 

Associate Professor E. Martin 

 

Administration and Start Date:  The program will be administered by a committee of Physics 

Department Planetary Science Faculty.  Proposed start date for the track is August 20, 2008 

Building the Program:  There are currently few planetary graduate candidates.  We propose to 

initially offer our courses as a mix of linked 4000/5000 level courses for advanced undergraduate 

and graduate students, and guided reading seminars for graduate students led by the planetary 

science faculty members.  The 4000/5000 courses are linked to have sufficient numbers to 

support teaching the classes. For the core courses this involves three courses:  (1) The proposed 

Advanced Observational Astronomy will be linked to the undergraduate Techniques of 

Observational Astronomy (the undergraduate course is requested to be upgraded from the current 

AST 3722 to the 4000-level).  The proposed Planetary Geophysics course will be linked with 

undergraduate Planetary Geophysics (this course is currently AST 3110 Solar System 

Astronomy and is being requested to be upgraded to the 4000 level with a name change to 

Planetary Geophysics).  Finally AST 5937 Astronomical Data Analysis is already linked with the 

undergraduate AST 4762 Astronomical Data Analysis course.  The syllabi of the graduate and 

undergraduate versions of each course are attached for review.  This short-term solution is 

consistent with the practice for previous successful planetary science graduate programs.  The 

other core courses PHY 6246, PHY 5524, and AST 5165 are current stand-alone graduate 

courses.  

Expected Number of Students:  Over the first three years of the Planetary Science Ph.D 

program it is expected that 10 to 12 students will participate.  Currently there are seven students 

in the physics department who will immediately transfer into the Planetary Science Ph.D. 

program once it becomes available. 
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Major Employers of Planetary Scientists 

US Government Laboratories 

Jet Propulsion Laboratory 

Goddard Spaceflight Center 

Ames Research Center 

Johnson Space Center 

US Geological Survey 

The Smithsonian (Center for Planetary Sciences) 

Johns Hopkins Applied Physics Laboratory 

Los Alamos National Laboratory 

US Naval Observatory 

Lawrence Berkeley National Laboratory 

Marshall Spaceflight Center 

Glenn Research Center 

US Air Force Research Laboratory 

 

Corporations 

Lockheed Martin 

Boeing 

Ball 

Orbital Sciences 

Science Applications International  

The Aerospace Corporation 

Raytheon 

General Dynamics 

Northrop Grumman 

Honeywell 

BAE Systems 

Malin Space Science Systems 

 

Universities: 

University of Arizona (Lunar and Planetary Laboratory) 

University of Hawaii 

California Institute of Technology 

Washington University in St. Louis (McDonnell Center for the Space Sciences) 

University of Colorado (Laboratory for Atmospheric and Space Physics) 

Cornell University 

Arizona State University 

University of Texas 

Brown University  

University of California, Los Angles 

Massachusetts Institute of Technology 

University of California, Berkeley (Center for Integrative Planetary Sciences) 

University of Alaska 
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University of Virginia 

 

Private Research Institutes 

Southwest Research Institute 

Space Science Institute 

The Carnegie Institution 

Planetary Science Institute 

Lunar and Planetary Institute 

Space Telescope Science Institute 





























































































Planetary Science Ph.D. Program Credits

6000-

Level

Fall 1

AST 5937 Astronomical 

Data Analysis (3)

AST 5XXX Planetary 

Geophysics (3)

PHY 6246 Classical 

Mechanics (3) 9 3

Spring 1

AST 5XXX Advanced 

Observational 

Astronomy (3)

PHY 5524 Statistical 

Physics (3)

PHY 6918 Directed 

Research (3) 9 3

Summer 1

PHY 6908 Directed 

Independent Studies (3)

PHY 6918 Directed 

Research (3) 6 6

Fall 2 Elective (3) Elective (3)

PHY 6918 Directed 

Research (3) or PHY 

6971 Thesis (3) 9 3

Spring 2

AST 5165 Planetary 

Atmospheres (3) Elective (3)

PHY 6918 Directed 

Research (3) or PHY 

6971 Thesis (3) 9 3

Summer 2

PHY 6908 Directed 

Independent Studies (3)

PHY 6918 Directed 

Research (3) 6 6

Fall 3 Elective (3) Elective (3)

PHY 7980 Doctoral 

Dissertation (3) 9 3

Spring 3

PHY 7980 Doctoral 

Dissertation (3)

PHY 7980 Doctoral 

Dissertation (3) 6 6

Summer 3

PHY 7980 Doctoral 

Dissertation (3) 3 3

Fall 4

PHY 7980 Doctoral 

Dissertation (3) 3 3

Spring 4

PHY 7980 Doctoral 

Dissertation (3) 3 3

Totals 72 42



Ph.D. Program

• Total Credits 72

• At 6000 Level 42

• Dissertation 15

• Independent Study 6

• Electives 15



Credits 6000 Level

Fall 1
AST 5937 Astronomical 

Data Analysis (3)

AST 5XXX 

Planetary 

Geophysics (3)

PHY 6246 Classical 

Mechanics (3) 9 3

Spring 1

AST 5XXX Advanced 

Observational 

Astronomy (3)

PHY 6918 Directed 

Research (3)

PHY 6908 Directed 

Independent Studies 

(3) 9 6

Fall 2
PHY 6918 Directed 

Research (3)

PHY 6971 Thesis 

(3) 6 6

Spring 2
Elective (3) PHY 6971 Thesis 

(3)

AST 5165 Planetary 

Atmospheres (3) 9 3

Masters Only 

• Total Credits 33

• At 6000 Level 18

• Thesis 6

• Independent Study 3
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Graduate Curriculum Committee 

Course Agenda 10-15-08 
Revised 

 

College of Arts & Humanities Special Topics 
FIL 6938   Sect 01  CAH-Film Program  3(3,0) 

ST:Film Screenplay Refinement: PR: Admission to MFA Film & Digital Media/Entre 
Dig Cin track or C.I. Refining a feature film script into an effective, compelling, easy to 
read, and "marketable" shooting script that forms the foundation for thesis film 
production. May be used in the degree program a maximum of 3 times. 

30 character abbreviation: ST:Film Screenplay Refinement 
AGENDA NOTES:  Course Addition also being proposed. 
 

 

College of Medicine Special Topics 
MCB 5937   Sect 01  COM-Molecular & Microbiology  1(1,0) 

ST: Industrial Perspectives Seminar: PR: Biotechnology M.S. students. Learning 
concepts of basic research and drug development in the pharmaceutical industry and a 
technical presentation. 

30 character abbreviation: ST: Industrial Persp Seminar__ 
AGENDA NOTES:  Course Addition also being proposed. 
 

 

College of Sciences Special Topics 
MAP 6938   Sect 01  COS-Mathematics  3(3,0) 

ST: Sparse Representations: PR: MAA 5210 and MAS 5145, or, STA 6326 and STA 
6329, or CI. Approximation theory, nonparametric repression, classification and learning 
theory. 

30 character abbreviation: ST: Sparse Representations 
 

 

College of Education Special Topics 
MAE 6938   Sect 01  ED-Teaching & Learning Princ  3(3,0) 

ST:Teaching Advanced Mathematics: This course provides a foundation in the 
teaching and learning of advanced mathematics courses. Appropriate pedagogical 
strategies for the high school mathematics content are considered. 

30 character abbreviation: ST:Teaching Advanced Math_____ 
 

 

Health & Public Affairs Special Topics 
PHT 7939C   Sect 01  HPA-Health Professions  2(2,1) 

ST:Physical Therapy Integration II: PR: PHT 7722C - Physical Therapy Integration I. 
Allows students to assimilate the different concepts and interventions that have been 
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presented throughout the physical therapy program through the use of complex case 
studies. 

30 character abbreviation: ST:Physical Therapy Integratn_ 
AGENDA NOTES:  Course Addition also being proposed. 
 

 

College of Arts & Humanities Course Action Additions 
FIL 6XXX CAH-Film Program  3(3,0) 

Film Screenplay Refinement: PR: Admission to MFA Film & Digital Media/Entre Dig 
Cin track or C.I. Refining a feature film script into an effective, compelling, easy to read, 
and "marketable" shooting script that forms the foundation for thesis film production. 
May be used in the degree program a maximum of 3 times. 

30 character abbreviation: Film Screenplay Refinement 
AGENDA NOTES:  Special Topic also being proposed. 
 

 

College of Medicine Course Action Additions 
MCB 5XXX COM-Molecular & Microbiology  1(1,0) 

Industrial Perspectives Seminar: PR: Biotechnology MS Students. Learning concepts 
of basic research and drug development in the pharmaceutical industry and technical 
presentation. 

30 character abbreviation: Industrial Persp Seminar______ 
AGENDA NOTES:  Special Topic also being proposed. 
 

 

College of Sciences Course Action Additions 
BSC 5XXX COS-Biology 3(3,0) 

Marine Conservation Biology: PR: BSC 4312C Marine Biology, graduate standing, or 
CI. Examine human impacts in marine ecosystems and how humans can become better 
stewards of these habitats. 

30 character abbreviation: Marine Conservation Biology 
 
Tabled.  Review again with Planetary tracks.  Split class. 

AST 5XXX COS-Physics 3(3,0) 

Advanced Observational Astronomy: PR: Graduate standing in the Physics 
department or in another department with CI. Experimental design and experimental 
techniques in astrophysics; spherical astronomy; physics of telescopes and of common 
astronomical detectors; error analysis. 

30 character abbreviation: Adv Observational Astronomy___ 
 
Tabled.  Review again with Planetary tracks.  Split class. 

AST 5XXX COS-Physics 3(3,0) 

Planetary Geophysics: PR: Admission to Physics MS or PhD or CI. The physics of 
planetary evolution, planetary interiors, and planetary surface processes. 
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30 character abbreviation: Planetary Geophysics 

 
Tabled.  Check with the department for actual name of course for prereq.  Have 
received new information. 

PHY 6XXXC COS-Physics 3(2,2) 

Theory and Computations of Molecular Wavefunctions: PR: Undergraduate 
Quantum Mechanics or Physical Chemistry or C.I. Approximate method of solving 
electronic Schrodinger equation for molecular systems: Hartree-Fock and semiempirical 
methods, basis sets, multireference wavefunction theory methods, potential surfaces, 
electronic transitions. 

30 character abbreviation: Molecular Wavefunction Theory_ 
AGENDA NOTES:  Special Topic also being proposed. 
 

 

Engineering & Computer Science Course Action Additions 
Tabled 

COP 6XXX ECS-Computer Science  3(3,0) 

Network Optimization: PR: Graduate standing. Recent advances in theory and 
computational techniques for optimal design and analysis of large networks for 
computers communications, and transportation including Internet and WWW complex 
networks 

30 character abbreviation: Network Optimization 
 

 

Health & Public Affairs Course Action Deletions 
PHT 5118 HPA-Health Professions  2(2,0) 

Gross Anatomy/Neuroscience II: PR: PR Gross Anatomy/Neuroscience I and Lab; 
CR Gross Anatomy Neuroscience II Lab. In-depth study of human morphology 
emphasizing the brain, the cervical spine, pelvis, and the internal organs. 
 
 

PHT 6723C Physical Therapy Integration II  2(2,1) 

PHT 7XXXC Physical Therapy Integration II  
PR: PR: PHT 7722C - Physical Therapy Integration I.  
Focus on examinations and interventions for the evaluation and treatment of the spine. 
Various theoretical models explored. Case studies used for integration of information. 
Allows students to assimilate the different concepts and interventions that have been 
presented throughout the physical therapy program through the use of complex case 
studies. 
Materials & Supply Fee: $15.00 

30 character abbreviation: Physical Therapy Integratn II_ 
AGENDA NOTES:  Special Topic also being proposed. 
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College of Optics & Photonics Course Action Deletions 
OSE 5050 OPT-Optics 3(3,0) 

Fundamentals and Applications of Photonics: PR: Graduate standing or C.I. 
Introduction to optics and photonics emphasizing the concepts governing applications of 
current interest for science and engineering senior and first-year graduate students and 
working scientists and engineers. 
 

OSE 5051L OPT-Optics 3(1,4) 

Electro-Optics Laboratory: PR: EEL 4440 or OSE 5041 or C.I. Study of laboratory 
techniques for optical measurements and performance of measurements on electro-
optic devices to determine operational characteristics. 
 

OSE 5511 OPT-Optics 3(3,0) 

Laser Principles: PR: PHY 3101, MAP 2302, PHY 4424, graduate status or senior 
standing, or C.I. Classical introduction to the basic principles of laser gain media, 
properties of resonators and modes, description of specific laser systems. 
 

OSE 6528 OPT-Optics 3(3,0) 

Specific Laser Systems: PR: OSE 5511 or C.I. Review of laser principles, specifics of 
gas, ion, solid state, dye, metal vapor, free electron, and semiconductor lasers and 
power supplies. 
 

 

College of Sciences Course Action Revisions 
PCB 5045C Conservation Biology  4(3,2) 

PCB 5045 Conservation Biology 4(4,0) 
PR: PCB 3044 and PCB 3063 or C.I.  
Scientific basis of conversation; conservation of ecosystems, populations, exploited 
species, and endangered species. Weekend field trips are required. 
Scientific basis of conversation; conservation of ecosystems, populations, exploited 
species, and endangered species. 
 Materials & Supply Fee: $15.00 
 

ZOO 5520 Behavioral Ecology  3(3,0) 

ZOO 6XXX Behavioral Ecology  
PR: graduate status or senior standing, and C.I. PR: Undergraduate course in evolution.  
Introduction to the field of Behavioral Ecology, which studies evolution of animal 
behavior in the wild. 
 

 

Engineering & Computer Science Course Action Revisions 
Tabled 
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COP 5537 Network Optimization  3(3,0) 
PR: Graduate Standing or C.I.  
Recent advances in the theory and computational techniques for optimal design and 
analysis of large networks for computers, communications, transportation, web and 
other applications. 
Techniques for modeling complex, interconnected systems as networks; optimization 
with graph theory; algorithms, data structures, and computational complexity; statistical 
methods for studying large, evolving networks. 
 
 

 

College of Education Course Action Revisions 
LAE 5295 Writing Workshop I  1-3(1-3,0) 

LAE 5295 Writing Workshop I 3(3,0) 
PR: C.I.  
Students will engage in exploration and practice of effective writing strategies. May 
include teaching small groups of students. May be repeated for credit. 
 

LAE 5465 Literature for Adolescents  3(3,0) 
PR: Senior standing or C.I.  
Selecting and evaluating books for adolescents with emphasis on the use of literature in 
the development of young people. 
 

LAE 6296 Writing Workshop II  3(3,0) 
PR: Writing Workshop I or C.I.  
Designed for teachers who have completed a previous writing workshop course. 
Includes history, theory, research, and strategies for teaching writing. 
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