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PREFACE FROM THE CHAIR 

 

Dear Student, 

  Undergraduate majors have always been an important and vital part of the Department of 

Physics and Astronomy.  Together with our graduate students, staff, and faculty; you form a 

community of scholars who learn, practice, enhance, and enjoy physics and astronomy.  We 

welcome you to the Department!  We hope that this handbook helps to smooth your progress 

through your undergraduate studies. 

  As you make your way through our very fine sequence of formal courses, please also be sure to 

take advantage of the many opportunities to be involved in world-class research.  You will find that 

research participation will make your physics, astronomy, or engineering physics degree, special! 

Sincerely, 
 
Greg Parker, Chair 
Homer L. Dodge Department of Physics and Astronomy 
 
 
 

DEPARTMENT OF PHYSICS AND ASTRONOMY WEBSITE: 
 

http://www.nhn.ou.edu 
 
 
 
 

UNDERGRADUATE STUDIES COMMITTEE 
 

Michael Strauss – Chair 
strauss@nhn.ou.edu 

(Departmental Advisor - Honors College) 
 

Bruce Mason 
mason@nhn.ou.edu 
(Advisor - Physics) 

 
Brad Abbott 

abbott@nhn.ou.edu 
(Advisor - Engineering Physics) 

 
Yun Wang 

wang@nhn.ou.edu 
(Advisor - Astronomy & Astrophysics) 
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ADVISING 
 

 

Faculty Advisors 

  There are three faculty members in the Department, who have primary responsibility for advising 

undergraduates. At the present time, they are Dr. Bruce Mason – Physics, Dr. Yun Wang – 

Astronomy and Astrophysics, and Dr. Brad Abbott – Engineering Physics.  Like all faculty, they 

hold regular office hours (posted in the Department office) and will gladly see you by appointment 

at other times.  They are good sources of information and advice. 

 

Registration 

  Twice a year it will be necessary for you to see an advisor before you register for courses for the 

next semester.  You will be sent an email (to your university email address) from the Department 

before registration begins reminding you of the procedures.  Of course, you are always welcome 

to see an advisor at any time during the school year.  You do not have to wait for a reminder. 

 

University College 

  If you enter the University as a freshman, your first advisor will probably be a staff member, 

either from University College or from the OU Scholars - Honors Program.  You are a student in 

University College until you qualify for admission to one of the colleges that actually have 

academic departments and award degrees.  University College merely enrolls and advises new 

students until they are ready to transfer to another college, usually at the end of their freshman 

year. Although your official adviser is in the University College (or OU Scholars/Honors 

College), we strongly recommend you stop by the department and meet with one of our 

advisors also.  They will be able to answer questions you may have about our program in 

more depth than University College personnel will.   

  

 After you have met the necessary general requirements, described in detail in the current 

University of Oklahoma General Catalog, majors in Physics, Astronomy and Astrophysics will 

transfer to the College of Arts and Sciences; majors in Engineering Physics to the College of 

Engineering. As with all University regulations, you should make it your business to know what 

they are. Once you have been transferred, all your advising will normally be done in the 

Department. 
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College Advisors 

  In addition to working with faculty advisors from the department, you will occasionally want to 

consult an Academic Counselor from your College, either Arts and Sciences or Engineering.  The 

current physics and astronomy advisor for the College of Arts and Sciences is Jennifer Clark in 

the Hobson Academic Advising Center, 124 Ellison Hall. Jeannine Desmarais in the College of 

Engineering’s Williams Student Services Center (WSSC), in 112 Felgar Hall advises Engineering 

Physics majors. If you are in the OU Scholar’s Program, you will also see advisors in the Honors 

College.  These are all professional staff members whose job it is to maintain your academic 

records and ultimately to verify that you have satisfied all the requirements for graduation. Once 

you have reached SENIOR standing [90 credit hours], they will perform, at your request, a 

"degree-check" for you.  They are also a good source of information on University regulations.  

You can schedule a College advising appointment at:  https://iadvise.ou.edu/.  

 

Transfer Students 

  If you transfer to OU from another institution of higher learning and qualify for admission directly 

to a degree-granting college, you will enter that college instead of University College. 

   The Admissions Office, during the initial application process, routinely performs an evaluation of 

your previous coursework using the Computerized Transcript Evaluation System.  Courses are 

evaluated in terms of OU equivalents.  For courses without OU equivalents, you should schedule 

an appointment with one of the Academic Counselors in your College.  They may be able to 

determine transfer credit for particular courses or they will refer you to the appropriate department 

advisor for a review of the course in question.  It will be to your advantage to have course 

descriptions and syllabi for those courses that must be individually evaluated.  Coursework in your 

major (i.e., physics and astronomy courses) will be evaluated by one of the faculty advisors in our 

Department.  The faculty advisor will also help you select the courses at OU, which will best 

enable you to fit into one of our programs. 
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GETTING STARTED IN YOUR MAJOR 

 

  The courses required for our majors usually cannot be taken out of sequence; each builds upon 

the previous course.  Moreover, the curriculum is quite full.  It is prudent to start the major as early 

as possible, in order to graduate in a timely fashion.  We strongly recommend that majors start 

taking physics courses in their freshman year, if at all possible. 

 

Physics 1205-1215 

  Whatever your major emphasis within the Department (Physics, Astronomy, Astrophysics, or 

Engineering Physics), it is important that you take your first physics courses as soon as possible.  

Normally, this will be the two-semester sequence Physics 1205-1215 - Introductory Physics for 

Physics Majors, which is offered once a year beginning in the fall semester.  Math 1823 - Calculus 

& Analytic Geometry I, or Math 1914 – Differential and Integral Calculus I is a co-requisite for 

Physics 1205.  If you enter the University as a freshman, you will have to take a mathematics 

placement exam.  You must test into Math 1823, MATH 1914, or a higher math course in order to 

enroll in Physics 1205. 

 

Physics 2514-2524 

  With permission from your advisor, it is also possible to start your physics courses with the two-

semester sequence Physics 2514-2524 - General Physics for Engineering and Science Majors.  

This is a large lecture course taken mainly by engineering students.  Since it has no laboratory, 

you will be required to take two additional hours of physics lab (such as Phys 1311 – General 

Physics Lab I or PHYS 1321 – General Physics Lab II) or an equivalent before you graduate.  

Math 1823 – Calculus and Analytical Geometry I, or MATH 1914 – Differential and Integral 

Calculus I is a prerequisite (not a co-requisite) for Physics 2514.  Since these courses place 

more emphasis on practical applications and less on fundamentals, you will get a better start on 

your major by taking Physics 1205-1215.  On the other hand, if for some reason you have already 

taken Physics 2514-2524 or its equivalent, there is no need to repeat the material.  Move ahead to 

the next level. 

 

Physics 2414-2424 

  If you have taken these algebra-based introductory physics courses, you should talk to the 

Undergraduate Studies chair for a recommendation on how to proceed.  
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CHOOSING YOUR PROGRAM 

 

Major Courses 

  Whether you choose to major in Physics, Astronomy, Astrophysics, or Engineering Physics your 

required courses in physics and mathematics will be very similar. In the first two years, they are 

nearly identical. Over four years, Physics majors take a few more courses in physics and 

mathematics; and Astronomy/Astrophysics majors take astrophysics courses instead.    

Engineering Physics majors take, in addition to the physics and math courses, all the engineering 

courses required for a professional engineering degree. The exact requirements for each degree 

are given in the pages that follow. 

 

General Education 

  In addition to the degree requirements specified by the Department, the University requires that 

all students, whatever their major, take a certain number of courses in general education (e.g. 

English composition, history, foreign language). These course requirements total about 40 hours, 

and need to be part of your curriculum planning. A curriculum guideline for each major detailing 

these general educational requirements is included in this handbook. Consult the University 

catalog and talk to your advisor for additional details. 

 

Common Degree Requirements 

 
Mathematics – The Language of Physics 

  You will notice that mathematics is an integral part of the curriculum for all our degree programs 

from the very beginning. The reason for this is fundamental: mathematics is the language of 

physics. By this, we do not mean simply that physicists use mathematics to communicate with 

each other, although they do. We mean that the basic ideas of physics are themselves 

mathematical. Especially in modern physics, where human intuition often fails, the ideas of 

physics are inseparable from their mathematical expression. Furthermore, a goal of physics is to 

make quantitative predictions about the world we live in – predictions subject to observation and 

measurement. Quantitative predictions require mathematics. The integration of mathematics and 

physics can be difficult but is absolutely necessary for success in physics. 

 

Laboratory 

  Another important part of the Physics curriculum is laboratory work. Some of the laboratory work 

will help you to clarify physics concepts and some will introduce you to experimental techniques 

and instruments. If you should choose someday to work or teach in experimental physics, your 

laboratory training will help you directly. However, even if you do not, it is important for every 

physicist to understand the relationship between physics theory and experimental evidence, and 
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to appreciate what constitutes a good experiment. Laboratory work is difficult and time-

consuming, but essential to your education. 

 

Senior Research Project – The Capstone Experience 

  All Departmental majors - Physics, Astronomy, Astrophysics and Engineering Physics – in their 

senior year are required to enroll in Physics 4300 - Senior Research Project. Successful projects 

will take an academic year to complete, so students will enroll in PHYS 4300 in two consecutive 

semesters for a total of four credit hours, preferably two hours each semester. This is a research 

project leading to a written thesis (with a possible exception described below). [Physics 4300 

satisfies the University requirement that all undergraduates participate in a "Capstone Experience" 

in their major.]  Each project is under the direction of an individual faculty member, who mentors 

the student.   For Physics and Astronomy majors, the project is typically in physics or astronomy 

and can be either experimental or theoretical in nature. Engineering physics student MUST do a 

project that involves engineering design and their project and faculty mentor can be in an 

engineering discipline or in physics.  It will be your responsibility to make arrangements with a 

faculty member, who will serve as a mentor for your project. 

  Enrollment for this course begins with a visit to the Physics Office for a pink “Authorization To 

Enroll” slip, which must be signed by the Physics 4300 instructor, currently Prof. Matthew 

Johnson. Return the signed slip to the Undergraduate Program Coordinator in the Physics Office 

to get your Physics 4300 enrollment stop lifted.   

  Each project will culminate in a substantial written product, in the nature of a senior thesis. The 

thesis will be written so as to be intelligible to other senior physics and astronomy majors not 

familiar with the research topic. In addition, each student will present an oral report on the project 

to a seminar consisting of all students enrolled in the course. The seminar will meet regularly to 

hear and discuss the reports, as well as discuss topics of current interest in physics and 

astronomy. 

    Although majors in Physics, Astronomy, and Astrophysics, typically do their Capstone project in 

physics or astronomy, those students in the College of Arts and Sciences who desire and can 

profit from an interdisciplinary Capstone experience, may petition our Undergraduate Studies 

Committee to replace up to three hours of Physics 4300 with an equal number of hours of an 

advanced course (3000 level or higher) in a complementary scientific discipline that integrates 

topics from the student's major in a significant way. Approved courses include, but are not limited 

to, those listed below. One hour of Physics 4300 would still be required, incorporating participation 

in the seminar, an oral report, and a term paper of at least 25 pages drawing on the material of 

the complementary course. 

 

Partial List of Approved Courses:  

AME 4593 Space Science and Systems 

E E 5343 Opto-Electronics 

GEOL 5713 Solid Earth Geophysics 
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Other courses may also be approved. In general, an appropriate course should: 1) have 

prerequisites, that are substantial but not prohibitive to a non-major; 2) should be sufficiently 

advanced to prepare a student to write a major term paper; and 3) should incorporate concepts 

from physics or astronomy. 

 

  Students in the Honors College who desire to graduate with Honors – cum laude, magna cum 

laude, and suma cum laude – are required to take Honors Research (e.g. PHYS 3980).  These 

students may substitute an Honors Research course for a portion of their PHYS 4300 

requirement.  They should check with both the Honors College AND the departmental Honors 

College faculty advisor, Dr. Michael Strauss, to insure they meet all the requirements to graduate 

with Honors AND complete their Capstone project.  

 

Take Your Time 

  One final admonition: TAKE YOUR TIME. Learning in physics cannot be rushed, nor can it be 

forced. Memorization will not do. Basic understanding to make intellectual connections is required. 

You must develop a whole new language and learn many new skills. Physics, in particular, takes 

time to learn because it is hierarchical. Courses are taught in sequence, and topics taught in one 

course depend on knowledge from another. You will notice that the Department requires a grade 

of "C" or better in each required course in physics, astronomy, and mathematics. The reason for 

this is that without at least a "C" in one course, you will not be prepared to succeed in the next 

course in the sequence. Furthermore, if you want to go to graduate school, you will need at least a 

"B" average in upper division undergraduate work. It is better to slow down and postpone a 

course, if necessary, than to get a poor grade. Be sure to talk with your instructor and advisor if 

you begin to fall behind in a course. 
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IF YOU CHOOSE PHYSICS 

Degree Programs 

  There are two different degree programs in Physics: the professional degree of Bachelor of 

Science in Physics (major code – B781), and the standard degree of Bachelor of Science 

(major code – B780).  Students planning to continue into graduate study, or who, for any reason, 

want a comprehensive curriculum, are advised to take the professional degree program. This 

program can be completed in four years, although some students take five years. Students who 

want a less comprehensive program may choose the standard degree, which takes less time. It is 

possible, although we strongly discourage it, to enter graduate school with the standard degree 

and take the missing courses as a graduate student.  With fewer required courses, the standard 

degree enables a student interest in medicine or law, for example, to take the necessary 

preparatory courses for a professional program.   

 

Course Requirements 

  Look over the curriculum guidelines for the two degrees in Physics at the end of this section.  

They represent carefully designed programs with a definite logical structure. Courses need to be 

taken in the sequence shown because each course builds on previous courses. You will be 

handicapped if you take them out of order. Except for the calculus courses, the course in 

Chemistry, Advanced Lab and Capstone, all the courses listed are offered only once a year during 

the fall or spring semester. Therefore, it is important for you to plan carefully. Special 

circumstances, especially for transfer students, may occasionally warrant some changes in 

sequence. This is where advice from the Physics and Astronomy faculty advisor is absolutely 

necessary.  Do not modify these programs without your faculty advisor's consent! 

 

Mathematics - Upper Division 

  For the Professional Physics degree, mathematics is required through Math 3423 - Physical 

Mathematics II, and an upper division elective. Good choices for the elective are Math 3333 - 

Linear Algebra, Math 4103 - Introduction to Functions of a Complex Variable, Math 4653 - 

Introduction to Differential Geometry, and Math 4073 - Numerical Analysis. In fact, as with physics 

electives, you will be better prepared for graduate school if you take more math courses than are 

required.  [Majors, who have the complete MATH 3423, can earn a minor in math (Minor Code – 

N670) by taking two additional math courses at the 4000 level or higher.] 

 

Optional Courses 

  You will notice that a few courses on the curriculum guideline for the professional program are 

recommended but not required for the degree. If you plan to attend graduate school or perform 

professional work in physics, you are strongly recommended to take these additional classes. 

Material from these courses is included in the written qualifying exam required for graduate 

students in our Department. 



 14 

CURRICULUM GUIDELINES for STANDARD PHYSICS DEGREE 

Bachelor of Science 

 

Degree Code B870 

 

Semester I            (Fall) 
 
PHYS 1205 Phys I for Majors 
MATH 1823 Calculus & Analytic Geometry I or 
MATH 1914 Differential and Integral Calculus I 
 
 
 
 
Semester III 
 
PHYS 2203 Phys III for Majors: Modern Phy 
PHYS 2303 Electronics  
MATH 2433 Calculus & Analytic Geometry III or 
MATH 2934 Differential and Integral Calculus III 
 
 
Semester V 
 
PHYS 3053 Physical Mechanics II 
PHYS 3183 Elec & Magnetism I 
 
 
Semester VII 
 
PHYS 4300 Senior Lab Project (Capstone) 
PHYS 3000-4000 (Physics Elective) 
 

Semester II          (Spring) 
 
PHYS 1215 Phys II for Majors 
MATH 2423 Calculus & Analytic Geometry II or 
MATH 2924 Differential and Integral Calculus II 
CHEM 1315 General Chemistry   
(Only required for those without 1 year of high school 
chemistry) 

 
Semester IV 
 
PHYS 3043 Physical Mechanics I 
MATH 2443 Calculus & Analytic Geometry IV 

(Not necessary if taken MATH 2934) 

MATH 3413 Physical Math I 
 
 
Semester VI 
 
PHYS 3302 Advanced Laboratory I 
PHYS 3803 Quantum Mechanics I 
 
 
Semester VIII 
 
PHYS 4300 Senior Lab Project (Capstone) 

 

 
 
 
 
Required Hours: Physics 37 Including a 3-hour elective 

 Math   15  

 Chem     5 Or 1 year High-School chemistry 

 Gen Ed   40  

 Free Electives   27 32 if chemistry is not needed      

    

   124  

 
 

A grade of 'C' or better must be earned in each required Physics and Math course. 
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CURRICULUM GUIDELINES for PROFESSIONAL PHYSICS DEGREE 

Bachelor of Science in Physics 
 

Degree Code B781 
 
 

Semester I            (Fall) 
 
PHYS 1205 Phys I for Majors 
MATH 1823 Calculus & Analytic Geometry I  
or MATH 1914 Differential & Integral Calculus I 
 
 
 
 
 
Semester III 
 
PHYS 2203 Phys III for majors: Modern Phys 
PHYS 2303 Electronics  
MATH 2433 Calculus & Analytic Geometry III  
or MATH 2934 Differential & Integral Calculus III 
 
 
Semester V 
 
PHYS 3053 Physical Mechanics II 
PHYS 3183 Elec & Magnetism I 
MATH 3423 Physical Math II 
 
 
Semester VII 
 
PHYS 3312 Advanced Lab II 
PHYS 4153 Stat Phys-Thermodyn 
PHYS 4300 Senior Lab Project (Capstone) 
*Physics/Math Elective 
 

Semester II          (Spring) 
 
PHYS 1215 Phys II for Majors 
MATH 2423 Calculus & Analytic Geometry II  
or MATH 2924 Differential & Integral Calculus II 
CHEM 1315 General Chemistry 
(Only required for those without 1 year of high  
School chemistry) 

 
 
Semester IV 
 
PHYS 3043 Physical Mechanics I 
MATH 2443 Calculus & Analytic Geometry IV 

(Not necessary if taken MATH 2934) 

MATH 3413 Physical Math I 
 
 
Semester VI 
 
PHYS 3302 Advanced Lab I 
PHYS 3803 Quantum Mechanics I 
*Physics/Math Elective 
 
 
Semester VIII 
 
PHYS 4300 Senior Lab Project (Capstone) 
*Physics/Math Elective 
 
 
 

 
 
*Physics/Math Electives 
 
Choose two of the following: 4213 Nuclear Particle Physics, 4243 Solid State Physics, 4813 Atomic 
Molecular Physics, 4183 Electricity & Magnetism II, and 4803 Quantum Mechanics II 
 
Plus 3 upper division hours of math electives. 
 
 

Required Hours: Physics 45  Includes 6 elective hours 
 Math   21  
 Chem     5 or 1 year of High School chemistry 
 Gen Ed   40  
 Free Electives 13 18 if chemistry is not needed 
    
  124  
 

 
A grade of 'C' or better must be earned in each required Physics and Math course. 
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IF YOU CHOOSE ASTRONOMY OR ASTROPHYSICS 

 

Degree Programs 

  The enormous scientific developments in this century have brought astronomy closer to physics. 

Now, it is no longer limited to a field of research, but it can be considered a branch of physics. It is 

the application of physics to astronomical phenomena. Mathematics is important in astronomy and 

astrophysics too. 

  There are two different degree programs in Astronomy/Astrophysics: one is the professional 

degree called Bachelor of Science in Astrophysics (Major Code – B082), and the other is the 

standard degree in Astronomy called Bachelor of Science (Major Code – B080). Students who 

intend to go to graduate school and become professional astronomers will need the professional 

degree in Astrophysics. The standard degree comprises a rigorous introduction to astronomy for 

students who plan other pursuits after graduation. Both programs include a substantial number of 

courses in math and physics as well as astronomy. Curriculum guidelines for both degrees are at 

the end of this section. 

 

Course Requirements 

  Many of the comments from the section, "CHOOSING YOUR PROGRAM" and "IF YOU CHOOSE 

PHYSICS," pertain to Astrophysics and Astronomy as well. The courses are hierarchical; each 

course depends on its predecessors. The program cannot be rushed. The courses are offered only 

once a year, in the semester indicated on the course listings.  The backbone of the astronomy for 

both degrees is the required sequence: ASTR 2513 – Introductory Astrophysics/Observatory 

Methods, ASTR 3103 – Stars, and ASTR 3113 – Galaxies and Cosmology.  These courses offer an 

overview of the Universe, from the solar system to extragalactic astronomy, using calculus and 

basic physics.  ASTR 4303 – Stellar Astrophysics (the study of stellar interiors and stellar evolution) 

is required of Astrophysics majors but not Astronomy majors.  An additional 3-credit hour elective is 

required for Astrophysics majors. It may be one of the following: MATH 3423 – Physical MATH II, 

PHYS 4813 – Electricity & Magnetism II, PHYS 4803 – Quantum Mechanics II or a graduate ASTR 

class.  We strongly recommend that Astrophysics majors take additional electives from this list.  For 

both degrees, you undergraduate studies will conclude with four hours of PHYS 4300 – Senior 

Research Project.  This will be a project, theoretical or observational, with one of the Astronomy 

faculty, to satisfy the general educational requirement for the “Capstone Experience” for your major. 

 

Optional Courses 

  Some Astronomy courses are offered but not required. ASTR 1504 – General Astronomy and 

ASTR 1523 – Life in the Universe, provide descriptive introductions to astronomy and astrobiology, 

respectively that fulfill a general education requirement.  They can NOT be used for major credit.  

We strongly recommend that Astrophysics majors take additional physics and math elective 

courses, including, in particular, MATH 3423 – Physical MATH II, PHYS 4813 – Electricity & 
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Magnetism II, PHYS 4803 – Quantum Mechanics II.  These will be useful for graduate school.  

ASTR 4523/5523 – Advanced Observatory Methods is an elective course offered every spring.  

ASTR 5523 is one of the several graduate courses that can be used to fulfill the astrophysics 

elective.  Other special topics courses may be offered on occasion. 

 

CURRICULUM GUIDELINES for ASTRONOMY DEGREE 

Bachelor of Science 

 

Degree Code B080 

 
Semester I            (Fall) 
 
PHYS 1205 Phys I for Majors 
MATH 1823 Calculus & Analytic Geometry I 
or MATH 1914 Differential & Integral Calculus I 
 
 
 
Semester III 
 
PHYS 2203 Phys III for Majors: Modern Phys 
MATH 2433 Calculus & Analytic Geometry III 
or MATH 2934 Differential & Integral Calculus III 
ASTR 2513 Introductory Astrophysics/ 

Observatory Methods  
 
 
Semester V 
 
ASTR 3103 Stars 
PHYS 3053 Physical Mechanics II 
 
 
Semester VII 
 
PHYS 4300 Senior Lab Project (Capstone) 
Physics/History of Science Elective 

Semester II          (Spring) 
 
PHYS 1215 Phys II for Majors 
MATH 2423 Calculus & Analytic Geometry II  
or MATH 2924 Differential & Integral Calculus II 
CHEM 1315 General Chemistry 
 
 
Semester IV 
 
MATH 2443 Calculus & Analytic Geometry IV 

(not necessary if taken MATH 2934) 
MATH 3413 Physical Math I 
PHYS 3043 Physical Mechanics I 
 
 
Semester VI 
 
ASTR 3113 Galaxies & Cosmology 
Physics/History of Science Elective 
 
 
Semester VIII 
 
PHYS 4300 Senior Lab Project (Capstone) 
 

 
 
 

Required Hours: Physics 23  
 Astronomy 9  
 Math 15  
 Chem 5  
 Gen Ed 40  
 Physics/HSCI Elective 3  
 Free Electives 29  
    
  124   

 
 

A grade of 'C' or better must be earned in each required Physics and Math course. 
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CURRICULUM GUIDELINES for ASTROPHYSICS DEGREE 

Bachelor of Science in Astrophysics 
 

Degree Code B082 
 
 

Semester I            (Fall) 
 
PHYS 1205 Phys I for Majors 
MATH 1823 Calculus & Analytic Geometry I  
or MATH 1914 Differential & Integral Calculus I 
 
 
Semester III 
 
PHYS 2203 Phys III for Majors: Modern Phys 
MATH 2433 Calculus & Analytic Geometry III 
or MATH 2934 Differential & Integral Calculus III 
ASTR 2513 Introductory Astrophysics/ 

Observatory Methods 
 
Semester V 
 
PHYS 3053 Physical Mechanics II 
PHYS 3183 Elec & Magnetism I 
ASTR 3103 Stars 
 
 
Semester VII 
 
ASTR 4303 Stellar Astrophys 
PHYS 4300 Senior Lab Project (Capstone) 
PHYS 4153 Stat Phys-Thermodynamics 
 
 

Semester II          (Spring) 
 
PHYS 1215 Phys II for Majors 
MATH 2423 Calculus & Analytic Geometry II  
or MATH 2924 Differential & Integral Calculus II 
 
 
Semester IV 
 
PHYS 3043 Physical Mechanics I 
MATH 3413 Physical Math I 
MATH 2443 Calculus & Analytic Geometry IV 
    (Not necessary if taken MATH 2934) 
 
 
Semester VI 
 
PHYS 3803 Quantum Mechanics I 
PHYS 3302 Advanced Lab I 
ASTR 3113 Galaxies & Cosmology 
 
 
Semester VIII 
 
PHYS 4300 Senior Lab Project (Capstone) 
Astro/Physics/Math Elective 
 
 
 

 
 
Elective 
Choose one of the following: Math 3243 Physical Math II, Phys 4183 Electricity & Magnetism II, 
Phys 4803 Quantum Mechanics II or graduate ASTR class. 
 
 

Required Hours: Physics 34 

 Astronomy 12 

 Math 15  

 Gen Ed 40 

 Phys/Astro/Math 3 

 Free Electives 15 

  124 

 
 

A grade of 'C' or better must be earned in each required Physics and Math course. 
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IF YOU CHOOSE ENGINEERING PHYSICS 

Bachelor of Science in Engineering Physics 

Degree Code – B372 

  The Mission of the Engineering Physics Program is to prepare students for careers in areas of 

technology where the disciplines of physics and engineering intersect. The Program provides an 

interdisciplinary environment where pure and applied science merge. The curriculum is designed 

to develop sufficient depth in both engineering skills and physics knowledge to produce engineers 

who are able to relate fundamental physical principles to practical problems in engineering. 

  The Engineering Physics Program expects its majors to attain the following Program 

Educational Objectives within a few years of graduation: 

Objective 1: Our graduates will pursue careers as engineers, as physicists, or in other fields 

where an education in Engineering Physics is advantageous. 

Objective 2: Our graduates will be effective problem solvers in their chosen career paths.  

Objective 3: Our graduates will engage in life-long learning and professional development 

activities.  

  In attaining these objectives, graduates will be able to contribute to new fields as they emerge.  

To prepare Engineering Physics majors for pursuit of the program educational objectives, the 

curriculum is designed to include the following   

Student Outcomes: 

(a)  an ability to apply knowledge of mathematics, science, and engineering; 

(b)  an ability to design and conduct experiments, as well as to analyze and interpret data; 

(c)  an ability to design a system, component, or process to meet desired needs within realistic 

constraints such as economic, environmental, social, political, ethical, health and safety, 

manufacturability, and sustainability; 

(d)  an ability to function on multidisciplinary teams; 

(e)  an ability to identify, formulate, and solve engineering problems; 

(f)  an understanding of professional and ethical responsibility; 

(g)  an ability to communicate effectively; 

(h)  the broad education necessary to understand the impact of engineering solutions in a global, 

economic, environmental, and societal context; 

(i)  a recognition of the need for, and an ability to engage in life-long learning; 

(j)  a knowledge of contemporary issues; 

(k) an ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice. 
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ABET Accreditation 

 

  The Engineering Physics curriculum is accredited by the Engineering Accreditation Commission 

of ABET (formerly known as the Accreditation Board for Engineering and Technology). The 

curriculum includes the basic core of courses in science, mathematics, and engineering common 

to all engineering curricula:  a block of upper division physics courses, and a planned sequence of 

advance courses in engineering and physics that fulfill the design/synthesis requirement of ABET. 

The physics and mathematics courses required are very similar to those required for the 

Professional Physics degree. The result is a very full curriculum, with very little time (within a 

“standard” four-year time frame) for electives in other academic fields.  Of course, all students in 

the University must satisfy the general education requirements.  Details of the curriculum are 

provided with the course listing for Engineering Physics on the next page. Your faculty advisor 

must approve all the electives you choose.  

  The five “engineering electives” (15 hours) taken in the junior and senior years are known as the 

“Design Sequence” and must be in one of the traditional engineering discipline (e.g., electrical 

engineering or mechanical engineering). The courses for this Design Sequence must be at the 

upper-division (3000 or above) level and are set by an engineering advisor in that engineering 

discipline, subject to the approval of the engineering physics advisor. To meet ABET 

requirements; the 15-hour Design Sequence must emphasize design.  In addition, there are two 

engineering electives at the 2000 to 4000 level (that are often used to take prerequisites for the 

Design Sequence), a Physics elective, an Engineering Physics elective (in physics or 

engineering), and a Technical elective (in math, physics, or engineering).  Students often use the 

engineering physics elective to take an additional engineering course to complement their Design 

Sequence.    

 

Capstone Project 

  Engineering Physics students must do a Capstone project (Phys 4300) that emphasizes 

engineering design.  The project can be either in physics or in an engineering discipline, typically 

the same discipline as the Design Sequence.  The mentor for the Capstone project can be a 

faculty in either engineering or in physics.   

 

Mathematics - Upper Division 

  For Engineering Physics majors, mathematics is required through Math 3423 - Physical 

Mathematics II.  Students often use their Technical elective to take a math course such as MATH 

3333 Linear Algebra, which is very helpful in advanced physics courses  However, by using the 

Technical elective to take a 4000-level math course, Engineering Physics majors can earn a 

minor in mathematics (Minor code N670) by taking a second 4000-level math course.   
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CURRICULUM GUIDELINES for ENGINEERING PHYSICS DEGREE 

Bachelor of Science 

 

Degree Code B372 

 

Semester I            (Fall) 
 
PHYS 1205 Phys I for Majors 
MATH 1823 Calculus & Analytic Geometry I  
or MATH 1914 Differential & Integral Calculus 
IENGR 1411 Freshman Engineering Experience 
ENGL 1113 Prin. Of English Composition 
P SC  1113 American Federal Government 
 

Semester III 
 
PHYS 2203 Phys III for Majors: Modern Physics 
PHYS 2303 Electronics  
MATH 2433 Calculus & Analytic Geometry III 
or MATH 2934 Differential & Integral Calculus III 
IIC S 1313  Programming for Nonmajors 
 or C S 1323 Intro. To Computer Programming 
HIST 1483 U.S. 1492-1865 or 
     or 1493 U.S. 1865 - present 
 

Semester V 
 
PHYS 3053 Physical Mechanics II 
PHYS 3183 Electricity & Magnetism I 
MATH 3423 Physical Mathematics II 
Engineering elective (2000-4000 level) 
Artistic Forms elective 
 
 
 
 

Semester VII 
 
PHYS 4153 Statistical Physics Thermodynamics 
PHYS 4300 Senior Lab Project (Capstone) 
Engineering elective (Design Sequence 2) 
Engineering elective (Design Sequence 3) 
Technical elective 
Non-Western Culture elective 
 
 
 

Semester II          (Spring) 
 
PHYS 1215 Phys II for Majors 
MATH 2423 Calculus & Analytic Geometry II  
or MATH 2924 Differential & Integral Calculus II 
CHEM 1315 General Chemistry   
ENGL 1213 Prin. Of English Composition 
  or EXPO1213 Expository Writing 
 

Semester IV 
 
PHYS 3043 Physical Mechanics I 
MATH 2443 Calculus & Analytic Geometry IV 

(not necessary if taken MATH 2934) 
MATH 3413  Physical Math I 
ENGR 2002  Professional Development 
CH E 2313 Structure & Properties of Materials 
 
 
 

Semester VI 
 
PHYS 3302 Advanced Laboratory I 
 or PHYS 3312 Advanced Lab II  
PHYS 3803 Quantum Mechanics I 
AME 3153 Fluid Mechanics 
 or CEES 2223 Fluid Mechanics 
Engineering elective: (Design Sequence 1) 
Engineering elective (2000-4000 level) 
Social Science elective 
 

Semester VIII 
 
PHYS 4300 Senior Lab Project (Capstone) 
Approved Physics elective 
Engineering elective (Design Sequence 4) 
Engineering elective (Design Sequence 5) 
Engineering Physics elective 
Western Civ. & Culture elective 
 

 

 
A grade of 'C' or better must be earned in each required course in the curriculum. 

 
Note: If a student has NOT had two years of a foreign language in high school, he or she must take 

two semesters of a foreign language to satisfy the University’s general education requirement. 
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IF YOU CHOOSE A PHYSICS, ASTROPHYSICS OR ENGINEERING PHYSICS 

HONORS COLLEGE PROGRAM 

 

 

  The Honors College at the University of Oklahoma is dedicated to providing academically gifted 

students with the opportunity to develop their intellectual potential to the fullest.  By maintaining a high 

GPA and participating in honors-designated courses/sections, as well as special seminars and 

workshops, students can earn degree designations of cum laude, magna cum laude, or summa cum 

laude. 

  Honors-designated general education courses within the department include Phys 1205 and 1215 – 

Physics for Majors, and Phys 2514 and 2524 – General Physics for Engineers.  Upper division 

courses include Phys 3960 – Individual Honors Reading, and Phys 3980 – Individual Honors 

Research. 

  Full details about the Honors College and honors curriculum may be obtained from the Honors 

College office, David L. Boren Hall at Lindsey and Asp.  For specific questions about graduating with 

Honors in physics, astrophysics and engineering physics, including the capstone requirements for 

Honors, talk to the department’s Honors College faculty advisor, Dr. Michael Strauss. 
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IF YOU CHOOSE A PHYSICS OR ASTRONOMY MINOR 

 

  You can earn a "minor" in Physics (Minor Code N780) or Astronomy (Minor Code N080) from the 

College of Arts and Sciences by completing the course requirements (21-28 credit hours) given in the 

curriculum guidelines in this section. Go to The College of Arts and Sciences’ Hobson Academic 

Advising Center in 124 Ellison Hall to fill out a “Request for Area of Concentration, Minor, or Second 

Major” to officially declare your minor.  A minor can be a valuable adjunct to such majors as 

mathematics, meteorology, philosophy, or literature.   

 

    Sample curriculum guidelines and worksheets for each of these minors are detailed on the 

following pages. 

 

NOTES on MINORS: 

   

1) The total number of hours needed to complete a minor in Astronomy or Physics may be higher than 

the Minimum Required Hours listed, as that number does not include the 12 credit hour calculus 

sequence, that are prerequisites for required courses in the minor.  

 

2)  Astronomy, astrophysics, majors can NOT earn a double major or a minor in physics nor vice 

versa.  Engineering Physics majors cannot earn a major or minor in physics.   

 

3)  Physics, astrophysics, and engineering physics majors are required to take the required 12 hours 

of calculus, as well as MATH 3413 and MATH 3423.  These majors can earn a minor in mathematics 

(Minor Code N670) by taking two additional 4000-level math courses.   

 

4)  The College of Engineering offers minors in Computer Science and in Electrical and Computer 

Engineering.  Students interested in these minor should visit the William Student Services Center, 112 

Felgar Hall for details.   
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PHYSICS MINOR – Sample Curriculum 

 
PHYSICS 1205 SAMPLE CURRICULUM 
 
Semester I    (Fall) Semester II   (Spring) 
 
PHYS 1205 Physics I for Physics Majors PHYS 1215  Physics II for Phys Majors or 
MATH 1823 Calculus & Analytic Geometry I MATH 2423  Calc & Analytic Geometry II  
or MATH 1914  Differential & Integral Calculus I or MATH 2924  Differential & Integral Calculus II 

 
Semester III  Semester IV 
 
PHYS.2203 Phys III for Majors: Modern Physics PHYS 3043  Physical Mechanics I 
MATH 2433 Calculus & Analytic Geometry III MATH 3413  Physical Math I 

or MATH 2934  Differential & Integral Calculus III *MATH 2443  Calculus & Analytic Geometry IV 
          (Not necessary if taken MATH 2934) 
  

Semester V  Semester VI 
 
(PHYS 3053) Physical Mechanics II (PHYS 3803) Intro to Quantum Mech I 
(PHYS 3183) Electricity & Magnetism I 
 
Math 2443 (or equivalent) is a prerequisite or concurrent enrollment for MATH 3413 
(    ) Indicates the course is optional; however, at least ONE of the courses listed is required. 
 
 
 

PHYSICS 2514 SAMPLE CURRICULUM 
 

Semester I (Fall) Semester II   (Spring) 
 
MATH 2423          Calculus & Analytic Geometry II [PHYS 1321] General Physics Lab II    
or MATH 2924  Differential & Integral Calculus II PHYS 2524  General Physics for Engrs 
[PHYS 1311] General Physics Lab I MATH 2433 Calc & Analytic Geometry III 
PHYS 2514 General Physics for Engineers or MATH 2934  Differential & Integral Calculus III 
 
 

Semester III  Semester IV 
 
PHYS 2203 Intro Phys III: Modern Physics PHYS.3043  Physical Mechanics I 
[PHYS 2303] Electronics  MATH 3413  Physical Math I 
*MATH 2443 Cal & Analytic Geometry IV 
  (Not necessary if taken MATH 2934) 

 
Semester V  Semester VI 
 
(PHYS 3053) Physical Mechanics II (PHYS 3803) Intro to Quantum Mech I 
(PHYS 3183) Electricity & Magnetism I  
[PHYS 3302] Junior Lab I 
 
*Math 2443 (or equivalent) is a prerequisite (or concurrent enrollment) for MATH 3413 
(    ) Indicates the course is optional; however, at least ONE of the courses listed is required. 
[    ] Indicates the course is optional; however, 2 credit hours of lab is required. 
 

Minimum Required Hours:  Physics  19 
          Mathematics   3 

                  21 
 

NOTE: The total number of hours needed to complete the minor may be higher than the Minimum Required 
Hours listed above, as that number does not include the Math 1823, 2423, 2433, 2443 calculus sequence, 
which are prerequisites for required courses in the minor.  



 

 35 
 



 

 36 

 

ASTRONOMY MINOR – Sample Curriculum 

 
 
PHYSICS 1205 SAMPLE CURRICULUM 
 
Semester I         (Fall) Semester II         (Spring) 
 
PHYS 1205 Physics I for Physics Majors PHYS 1215 Phys II for Physics Majors 
*MATH 1823 Calculus & Analytic Geometry I *MATH 2423   Calculus & Analytic Geometry II  
or *MATH 1914  Differential & Integral Calculus I or *MATH 2924   Differential & Integral Calculus II 
 

Semester III  Semester IV 
 
PHYS 2203 Phys III for Majors: Modern Physics PHYS 3043   Physical Mechanics II 
MATH 2433 Calculus & Analytic Geometry III MATH 2443  Calculus & Analytic Geometry IV 
or MATH 2934  Differential & Integral Calculus III    (not necessary if taken MATH 2934) 

ASTR 2513 Introductory Astrophysics/ †MATH 3413   Physical Mathematics I   

                  Observatory Methods  or †MATH 3113 Ordinary Differential Equations 
        

Semester V  Semester VI 
 
ASTR 3103 Stars ASTR 3113 Galaxies & Cosmology 
 
*Courses are either a prerequisite for, or a required concurrent enrollment for a required course 

†PHYS 3043 has a prerequisite (or concurrent enrollment) of either Math 3413 OR MATH 3113 
 

Required Hours:  Physics  16 
      Astronomy   9 
      Mathematics   3 
          28 

 

PHYSICS 2514 SAMPLE CURRICULUM 
 

Semester I (Fall) Semester II   (Spring) 
 
PHYS 2514 General Physics for Engrs PHYS 2524  General Physics for Engrs 
*MATH 2423 Calc & Analytic Geometry II  *MATH 2433 Calculus & Analytic Geometry III 
or *MATH 2924  Differential & Integral Calculus II or *MATH 2934  Differential & Integral Calculus III
    

Semester III  Semester IV 
 
PHYS.2203 Phys III for Majors: Modern Physics PHYS 3043  Physical Mechanics I 

ASTR 2513 Introductory Astrophysics/ †MATH 3413  Physical Mathematics I 

  Observatory Methods or †MATH 3113 Ordinary Differential Equations 
MATH 2443 Calculus & Analytic Geometry IV 
  (Not necessary if taken MATH 2934) 
 

Semester V  Semester VI 
 
ASTR 3103 Stars ASTR 3113  Galaxies & Cosmology 
 
*Courses are prerequisites for a required course 

†PHYS 3043 has a prerequisite (or concurrent enrollment) of either Math 3413 OR MATH 3113 
 

Minimum Required Hours:  Physics  14 
      Astronomy   9 
      Mathematics   3 
          26 
 

NOTE: The total number of hours needed to complete the minor may be higher than the Minimum Required 
Hours listed above, as that number does not include Math 1823, 2423, 2433, and Math 3113 or Math 3413, 
which are prerequisites for required courses in the minor.  
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AIMING HIGHER – GRADUATE DEGREES 

 

  Graduate students are vital to the success of a university.  They not only assist with teaching and 

research, but they insure the “give and take” of the learning process with new ideas and new 

approaches to old problems.  Friendships and collaborations formed in graduate school between 

students and professors last a lifetime. 

  If you want a degree beyond the bachelor level, certain preparations are needed now – during your 

undergraduate years.  Graduate program admissions often require GRE scores, certain GPA levels 

on transcripts with a posted bachelor degree, a statement of purpose, 3 or more letters of 

recommendation, and TOEFL scores if English is not your native language.  Since each graduate 

program may have its own special requirements, be sure to read the application materials carefully 

and ask questions. 

 

GRE Scores 

  Most, if not all, graduate schools in the United States require students to submit scores from 

standardized Graduate Record Examinations (GRE), usually taken during the student’s junior or 

senior year.  We strongly recommend that you take the Subject Test in your junior year. Administered 

by Educational Testing Service (ETS), Princeton, NJ, the GRE consists of a general exam and a 

subject exam.  The General Test measures verbal, quantitative, and analytical reasoning skills that 

have been developed over a long period and are not necessarily related to any particular field of study.  

The Subject Test measures achievement in a particular subject area and assumes an extensive 

background in the test discipline (physics is just one of 16 Subject Tests).  ETS has testing schedules 

that include computer-based testing (CBT) along with the traditional paper-based testing.  CBT is 

available for the general exam only and can be taken any time during the year.  Paper-based testing 

for the subject exam (and general) is only offered for limited times each year stateside and requires a 

two-month advance registration.  It is important for students wanting to enter graduate school to take 

these exams.  You can visit GRE Online at http://www.gre.org to learn more about test dates and 

locations, sample test preparation materials, and costs associated with each exam. 

  When enough interest is shown, Professor Eric Abraham holds a series of study sessions for 

students planning to take the GRE.  If you are interested in participating, contact Dr. Abraham for 

details. 

 

Grade Point Average (GPA) 

  Usually, a cumulative grade point average of 3.00 on a 4.00 scale is required for full admission.  

Sometimes a lower GPA (2.75+) is considered if other factors indicate a good chance for success.  

You cannot be admitted to a graduate program if you do not have an undergraduate degree.  

Applications are usually reviewed with the understanding that a degree will be posted to an official 

transcript within a month or two of your graduation.   
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Statement of Purpose 

  Admission committees often want to know what a student’s goals and objectives are when applying 

to graduate school.  What do you hope to gain?  Where do you want to be in 5 years?  10 years?  

What areas of research do you think you might be interested in?  These are just some of the 

questions you may want to address in your statement. 

 

Letters of Recommendation 

  Three letters from professors who know you and your abilities are usually needed.  These are very 

important and are often the deciding factor on who gets into a program and how much financial 

support they may be offered.  Now is the time to get to know your professors.  Speak up in class.  

Participate in projects.  Inquire about research opportunities.  Make yourself known in a positive way. 

 

TOEFL 

  Students whose native language is not English must often prove their abilities in writing and speaking 

English in order to get into a graduate program.  Depending on the school, score requirements vary. 

Testing can sometimes be waived if a student takes a two-semester course in English as an 

undergraduate in an English speaking college or university and receives grades of “B” or better. 

 

Financial Assistance 

  Graduate programs throughout the United States and the world actively recruit new graduate 

students.  Teaching assistantships and research assistantships are awarded to many students to help 

finance their graduate studies.  Stipends, fellowships, incentive recruitment funds, prospective student 

visits, etc., are just some of the financial inducements you may receive to select one program over 

another.  Within our department, we currently offer first-year graduate students stipends of about 

$1,600 per month. In addition, we provide full out-of-state tuition waivers, partial in-state fee waivers 

and health care coverage.  Other schools provide many of these same benefits – some more, some 

less. 

 

Information Sources 

  Posters about physics, astronomy and engineering physics graduate opportunities are posted for 30+ 

days on the bulletin boards in Nielsen Hall and then filed in an accessible cabinet located in the 

Student Study Lounge, room 301.  Browse through the posters and booklets at your leisure.  You will 

be surprised by the number of programs and variety of research areas available to interested 

students.  Other good sources include the American Institute of Physics’ Graduate Programs in 

Physics, Astronomy, and Related Fields, and Peterson’s Guides to Graduate Study - Book 4 and Book 

5.  These guides may be found in the reference section of the university’s main library. 
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DEPARTMENTAL SERVICES 

 

Library 

  As you advance through the Physics curriculum, it is important that you begin to take responsibility 

for your own education, and learn to think for yourself.  Learn to use the Physics and Astronomy 

section of the main library to find and read supplemental texts relevant to your coursework.  Look 

through current periodicals to stimulate your awareness of what is taking place in the scientific 

community.  Perhaps you will find some particular author who "speaks to you" – whose writings you 

can use to fill out your knowledge, to introduce you to some modern topics, or to help you understand 

ideas discussed in class.  The student who learns to do this early is well on the way to becoming a 

good physicist. 

 

Computer Lab 

  The department has a computer laboratory Nielsen Hall.  This lab consists of personal computers 

networked together and connected to printers.  This facility is open to students for both general use 

and for class assignments.  There are some times when the laboratory is reserved for meetings of 

classes and is not available for general use.  These reserved times are posted on the door each 

week.  The software available in the lab includes word processors, mathematical and graphics 

software packages, simulation programs, and programming languages.  These are the sorts of 

computational resources that are generally available to scientists today. 

 

Tutoring 

  The department offers free tutoring for all students enrolled in undergraduate introductory physics 

and astronomy courses (Astr 1504, Phys 1114, Phys 1205-1215, Phys 2414-2424, and Phys 2514-

2524).  An experienced graduate student tutor is available during the fall and spring semesters.  The 

current tutoring schedule is available in the Physics Office, 100 Nielsen Hall. 

 

Student Study Lounge 

  Room 303 Nielsen Hall is designated as the Student Study Lounge area during the fall and spring 

semesters.  Occasionally, departmental talks and meetings are scheduled in this room, but primarily it 

is open and available to all students for study purposes during building hours (Monday through Friday, 

7:00 a.m. – 10:00 p.m.). 
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JOB AND SCHOLARSHIP OPPORTUNITIES FOR UNDERGRADUATES 

 

Departmental Opportunities 

  Faculty members with research grants often hire undergraduates to help with their research, 

generally during the summer.  These positions are usually awarded on a first-come first-serve basis to 

good students.  Undergraduates are also hired throughout the year to assist in the computer lab.  Talk 

with your instructors and departmental advisors about opportunities. 

  Our department has operated a NSF Research Experience for Undergraduates (REU) site since 

1996. In an REU, selected undergraduates from across the nation and OU work together with faculty 

in various areas of experimental and theoretical research.  A stipend with partial room and board is 

offered during the nine-week program.  All physics, astronomy, astrophysics, and engineering physics 

majors are eligible to apply.   

 

Off Campus Opportunities 

  Many colleges and universities around the country offer exciting summer internship programs and 

workshops.  These opportunities are primarily for juniors and seniors but occasionally beginning 

students are invited to apply.  As flyers arrive, they are posted on the bulletin board.  Application 

materials often on filed in the Physics Office (100 Nielsen Hall) and are available for viewing whenever 

the office is open.  Office staff will copy any information you need to apply to the various programs.  

Application deadlines for these programs are usually early – January and February – so do not 

procrastinate if you are interested in summer research.  Start checking in the office in December for 

the upcoming summer. 

 
 
Departmental Scholarships 

 
  The J. Clarence Karcher Scholarships are funded through an endowment given to the Homer L. 

Dodge Department of Physics and Astronomy by the late Dr. J. Clarence Karcher, a 1916 graduate of 

the Department of Physics and the inventor of reflection seismography.  These scholarships are 

awarded annually on the basis of academic merit as evidenced by grades and achievement test 

scores.  To be eligible for the scholarship, a student must be a declared major in one of our programs 

and must maintain a high level of academic performance.  The award is currently $1400 for an 

academic year ($700 if the student has a general university-administered academic scholarship in the 

amount of $1,000 or more).  Karcher Scholars may apply for the renewed of the scholarship through 

the 4
th
 year of study in their major for a maximum of 8 semesters if a high level of academic 

performance is maintained.  The application form for the J. Clarence Karcher Scholarship is available 

in the Department Office at the beginning of the spring semester.  It may also be downloaded from the 

departmental website at: http://www.nhn.ou.edu/karcher.shtml 
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  The Cuba and Ted Webb Scholarship, established in 1997, is funded through a generous gift from 

Cuba and Ted (BS Physics, 1951) Webb.  This $1,600 scholarship is presented annually on the basis 

of merit and need to an outstanding upper-division undergraduate student majoring in astronomy, 

astrophysics, physics or engineering physics.   

     The Homer L. Dodge Scholarship is funded by donations from the faculty in the Homer L. Dodge 

Department of Physics and Astronomy.  It is anticipated that the Dodge Scholarship (currently $1,600 

per year) will be offered annually on the basis of merit and need to an outstanding student who has 

completed at least one year of study their major of astronomy, astrophysics, physics, or engineering 

physics.   

  The Roy B. Adams Engineering Physics Scholarship was first awarded in May 1999.  This annual 

scholarship (typically $2,000) is available to Engineering Physics majors with at least 30 semester 

hours and a cumulative GPA of 3.00 or better.   

    An application form for the Cuba and Ted Webb, Homer L. Dodge, and the Roy B. Adams 

Engineering Physics scholarships is available in the Department Office at the beginning of each spring 

semester. 

 

General Scholarships 

  General Scholarships are awarded through the Financial Aids Office of the University of Oklahoma. 

For a complete, up to date listing of all scholarships and specific requirements for each, contact the 

Financial Aids Office for a copy of their current booklet entitled, A Guide to Financial Aid and 

Scholarships at the University of Oklahoma.  Financial aid information from the university is available 

at:  http://financialaid.ou.edu/scholarships/  

 

Departmental Awards 

   Each spring, students in all our degree programs, who exhibit Meritorious Scholarship and/or 

receive a departmental scholarship, are recognized at an annual Awards Day.  At this ceremony, The 

Fowler Prize (established in memory of the late Richard G. Fowler, Professor Emeritus, Homer L. 

Dodge Department of Physics and Astronomy) is presented annually to the Outstanding Graduating 

Senior in the Department.  The Fowler Prize carries with it a plaque and a monetary award.  The 

Outstanding Sophomore and Junior in the Homer L. Dodge Department of Physics and Astronomy are 

each recognized with The Dodge Prize, which also carries with it a plaque and a monetary award.  

Likewise, the William Schriever Awards, Duane E. Roller Awards, and J. C. Karcher Awards are 

presented annually to outstanding sophomores, juniors, and seniors in Physics/Astrophysics and in 

Engineering Physics.   
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 EXTRA-CURRICULAR ACTIVITIES 

 

 

Society of Physics Students (SPS) 

  SPS is a national student organization for physics, engineering physics, astrophysics and astronomy 

majors, both graduate and undergraduate, as well as anyone else interested in physics.  Besides 

regularly scheduled meetings, activities include pizza parties, talks by professors, an annual spring 

picnic, out-of-state conference opportunities, etc.  SPS provides an informal setting for meeting other 

students with similar interests.  For the freshman and sophomore, upper-classmen can give help, 

insight and guidance into lower level courses.  For juniors and seniors, SPS provides graduate school 

and job-related information. 

  For meeting and activity dates, go to the SPS website: http://www.ou.edu/student/spsweb/ or 

leave a message in the SPS mailbox in the Department Office, 100 Nielsen Hall.  The SPS faculty 

sponsor is Dr. Matthew Johnson, Professor of Physics and Astronomy.  

 

Students for the Exploration and Development of Space (SEDS) 

  This campus organization is a chapter of the national SEDS organization.  SEDS is dedicated to 

informing and promoting all aspects of space exploration – including astronomy, space travel, and 

exploitation of space resources.  Students from all majors with an interest in space are welcome to 

join.  The SEDS faculty sponsor is Dr. Susan Postawko, Associate Professor of Meteorology.  Details 

can be found at: http://www.ou.edu/seds/ 

 

Alpha Sigma Kappa () 

  Alpha Sigma Kappa is a professional organization for women in technical studies.  A schedule of 

current activities as well as membership requirements may be obtained from the group’s advisor, Dr. 

Amy McGovern, Assistant Professor of Computer Science. 

 

APS Membership 

  The American Physical Society offers a free one-year trial membership in APS to undergraduate and 

graduate students enrolled in physics or a related degree program.  This free trial is for full time 

students who have never been an APS member nor received the offer previously.  Membership 

benefits include a free subscription to Physics Today, monthly magazine containing news of physics 

and articles of interest to the physics community.  Details can be found at: 

http://www.aps.org/membership/student.cfm  

 
 
Colloquia 

  Most Thursday afternoons at 4:00 p.m. - fall and spring semesters - the department hosts a 

colloquium (an academic seminar on a broad field of study led by a guest lecturer).  A different 
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speaker is invited each week to present their particular area of research or study.  Although many of 

the discussions may be too technical for beginning undergraduates to understand, these informal talks 

provide an opportunity for students to meet local, national and international scientists and hear many 

different viewpoints.  Everyone is invited to attend. 

 

Departmental Tea 

  During the fall and spring semesters, the department holds a daily “tea” from 3:30 to 4:00 p.m.  

Cookies, lemonade, coffee and tea are served each day in the first floor foyer of Nielsen Hall.  To help 

defray expenses, a semester fee is collected from those who wish to attend every day, or a daily fee is 

collected from those who attend occasionally. Tea is open to everyone and provides an informal, 

relaxed setting for faculty, staff and students to visit with one another and exchange views. 

 

Fall Picnic 

  Annually, the department enjoys a friendly, relaxed family picnic.  This potluck affair brings together 

faculty, staff, graduate students, undergraduate students, and their family and friends for good food 

and good conversation.  In addition, the afternoon offers a good game of volleyball for those who want 

to participate.  Picnic detailed are posted in Nielsen Hall and sign-up sheets can be found in the 

Physics office. 

 

 



 

 45 

CAREERS 

 

What do Physicists, Astronomers, and Engineering Physicists do? 

  Physics offers challenging, exciting, and productive careers.  As a career, physics covers many 

specialized fields – from acoustics, astronomy, and astrophysics to medical physics, geophysics, and 

vacuum sciences (see Overview of Some Fields of Physics on the next two pages).  Physics offers a 

variety of work activities – lab supervisor, researcher, technician, teacher, and manager.  A person 

trained in physics acquires a set of skills that makes him or her a valued employee in many settings.  

Physics opens doors to employment opportunities throughout the world in government, industry, 

schools, and private organizations.  Students, who elect not to pursue a research or teaching position, 

will find physics is an asset recognized by medical schools, law schools, and business schools.  High-

school teachers with a bachelor's degree in astronomy, physics, or engineering physics are likely to be 

in especially strong demand in the future. For many research or university positions, a PhD degree is 

required.  As might be expected, the starting salaries for physicists are higher at the higher degree 

levels, and at each degree level, a physicist commands a higher salary than the average of his or her 

peers in other fields.   

  Astronomy faculty at universities and researchers at observatories usually have a graduate degree, 

typically a Ph.D. However, many students who earn a B.S. in Astronomy work as staff at astronomical 

observatories, planetaria, etc.  However, the curriculum in astronomy or astrophysics that you will 

study at the University of Oklahoma is very rich in physics and math.  Thus astronomy and 

astrophysics graduates, who elect not to pursue a graduate degree, often work as a physicist in 

industry or in a government laboratory.  More information about careers in astronomy can be found at: 

http://aas.org/career . 

  Engineering physics graduates are often employed in industry or in government labs as either 

engineers or physicists. With their unique blend of pure and applied science, engineering physics 

graduates are frequently working at the cutting edge of science and technology. As Engineering 

Physics is a truly interdisciplinary program that few universities offer, many engineering physics 

graduates working in industry are initially employed in the engineering discipline of their design 

sequence and therefore have a corresponding job title. Thus with a design sequence in electrical 

engineering, the engineering physicist may be called an Electrical Engineer.  Many Engineering 

Physics graduates also go to graduate school in either physics or an engineering discipline. 

  Past BS degree graduates of the Homer L. Dodge Department of Physics and Astronomy have 

entered the job market in positions with government agencies of nonprofit organizations such as: 

NASA, NIST, the Department of Defense, the Oklahoma Department of Environmental Quality, the 

Smithsonian Institution, and Teach for America.   Some major companies that regularly hire BS and 

MS degree physics, engineering physics, and astronomy students are: Agilent, Bell Helicopter, 

Boeing, Data Ray, General Electric, Halliburton, Honeywell, Microsoft Corp., Microtune, Raytheon, 

Schlumberger, SouthWest Nanotechnology, SunPower, Texas Instruments, etc. A complete list of 

http://aas.org/career
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companies that recruit our graduates is available in the University's Career Services office located in 

the Oklahoma Memorial Union. 

  Through the years, our graduates have included one president of a state university, a U.S. 

ambassador, the director of the National Science Foundation, five founders of corporations, a famous 

Arctic explorer, the founder and first editor of The American Journal of Physics, three other journal 

editors, three inventors, eight research lab managers, eight departmental chairpersons, a Rhodes 

Scholar, two Guggenheim Fellows, 80 university professors, and more than 500 other people devoted 

to advancing knowledge and improving the quality of life. 

 

 

OVERVIEW OF SOME FIELDS OF PHYSICS 

 

Acoustics - the study of sound.  An acoustical physicist could be involved in the design of a concert 

hall, stereos, or synthesizers. 

 

 

Astrophysics - the extension of basic physics into the cosmos.  Astrophysicists study the life cycles of 

stars and the processes that gave rise to our expanding universe at the moment of the "big bang." 

 

 

Atomic physics - the study of atoms and their dynamical properties.  The use of lasers, molecular 

beams, and high precision detectors has made new discoveries possible in this area. 

 

 

Biophysics - the application of physics to biological problems.  Biophysics includes studies of proteins 

and DNA at the molecular level as well as studies of the human body as a mechanical system and the 

design of artificial limbs. 

 

 

Chemical physics - the interface between physics and chemistry.  This area is important for the 

development of lasers and for the study of surfaces, polymers, and fluids. 

 

 

Geophysics - the physics of the earth and planets, including seismology (the study of earthquakes), 

hydrology (the study of water on and below the surface), and volcanology (volcanoes). 

 

 

Low-temperature physics - the study of phenomena such as super-conductivity and superfluidity that 

occur at temperatures near absolute zero.  Cryogenic (extreme low-temperature) devices have 

practical importance in generating magnetic fields and in circuits that will be needed in future 

computers. 

 

 

Medical physics - the application of physics to medical practice, including uses of radiation, 

ultrasound, and sophisticated imaging techniques such as magnetic resonance imaging (MRI). 

 

 

Nuclear physics - the study of the nucleus of the atom, its radioactivity (including medical 

applications), and nuclear energy.  Tools of the nuclear physicist include accelerators and nuclear 

reactors. 
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Optics - the study of light (including the invisible ultraviolet and infrared radiation).  Optical physicists 

often work with lasers and are engaged in the optical transmission of information via thin fibers and in 

the design of optical "circuits" for future computers. 

 

 

Particle physics - the study of the smallest, most elemental building blocks of nature and the basic 

forces of nature.  The "microscopes" of the particle physicist are enormous particle accelerators.  

(Particle physics is also called high-energy physics.) 

 

 

Physics education - Teachers experience the excitement and fulfillment of educating others about all 

the fields of physics. 

 

 

Plasma physics - the study of electrically charged (ionized) gases, sometimes called the fourth state 

of matter beyond solids, liquids, and gases.  Plasma physicists are pursuing the possibility of 

controlled thermonuclear energy on earth.  They also contribute to astrophysics. 

 

 

Rheology - the study of the flow of viscous (thick, sticky) materials and mixtures of materials.  The 

interests of rheologists include the flow of blood in the body, the flow of materials in a food-processing 

plant, and the flow of Arctic glaciers. 

 

 

Solid-state physics - the study and application of the electric, magnetic, optical, and acoustic 

properties of solid matter.  Integrated circuits are the product of solid-state physics. 

 

 

Vacuum physics - the study and applications of vacuums, volumes nearly free of matter.  Vacuums 

are important in many manufacturing processes and in experimental devices such as accelerators. 

 

 
  Some of these fields are taught in our department.  Some are taught by other departments on the 

Norman campus or at the Health Science Center in Oklahoma. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


