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DEPARTMENT OF PHYSICS AND ASTRONOMY 
Spr ing 2008 

1. Degree Requirements in Physics and Astronomy 
In order to receive a degree from Swarthmore as a physics, astrophysics, or astronomy major, a student must 
have taken and satisfactorily passed one of the programs described below.  In the Department of Physics and 
Astronomy, the seminar is the standard format for most junior and senior level work. All prospective majors 
and minors in the department should realize this when planning programs. 
 

CORE PROGRAMS 
In the spirit of a liberal arts education, we note that one need not be considering a career in physical science to 
find a physics or astronomy major beneficial and stimulating.  The Physics Core Curriculum and Astronomy 
Curriculum listed below both provide excellent training in quantitative reasoning and independent problem 
solving, skills that are applicable in a wide variety of arenas (finance, law, medicine, science journalism). 
Since all the fundamental areas are covered, the Physics Core Curriculum is also excellent preparation for a 
career in a scientific field related to physics, such as engineering or teaching physics in high school.  The 
Astronomy Curriculum is excellent preparation for teaching astronomy in high school, or working as a 
telescope operator or data analyst.  These Curricula are ideal for double majors.   

 

While the Physics Core Curriculum is adequate preparation for graduate study in physics, students considering 
graduate school are encouraged to take additional seminars, especially those listed below under ÒEnhanced 
Programs.Ó  Most graduate programs in astronomy expect somewhat more physics preparation than the 
minimum listed in the Astronomy Curriculum. Those considering graduate school in astronomy are 
encouraged to take as much additional physics as scheduling permits, and ideally, to choose the astrophysics 
major listed below under ÒEnhanced Programs.Ó 

 

* Math Comment:  The Department of Mathematics and Statistics offers many sets of courses covering similar 
material at different levels of sophistication.  In each case noted, the most elementary version from each set 
has been listed.  Students should always take the most advanced version for which they qualify. 

 
PHYSICS CORE CURRICULUM  ASTRONOMY CURRICULUM 

Phys/Astr 5      Phys/Astr 5 

Phys 7, 8, 14, 50     Phys 7, 8, 14, Astr 16, Astr 61 

Phys 111, 112, 113, 114    4 Astronomy seminars 

Phys 63, 81, 82       Math* 15, 25, 33   

Math* 15, 25, 27, 33      

Under some circumstances, Phys 3,4 can be substituted for Phys 7,8. 
  
   Students who have taken Engineering 72 may substitute Phys 83 instead of Phys 81, 82. 
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ENHANCED PROGRAMS 
These programs provide strong preparation for graduate study in physics, astrophysics, or astronomy.  
 

PHYSICS ENHANCED CURRICULUM: 
 In addition to the Physics Core requirements listed above, any two advanced seminars 

  

ASTROPHYSICS CURRICULUM: 
Phys/Astr 5 

Phys 7, 8, 14, 50, Astr 16 

2 Astronomy Seminars 

Phys 111, 112, 113, 114 

Math* 15, 25, 27, 33  

Other requirements: Seniors not in the Honors Program must take a comprehensive examination, which is 
intended both to encourage review and synthesis and to allow students to demonstrate mastery of 
fundamentals studied during all four years.  In addition, all students must satisfy the college distribution 
requirements, including distribution courses, and the 20-course rule, (except for astrophysics majors, for 
whom the 20-course rule is waived.) 

 

2. Criteria for Acceptance as a Major 
A student applying to become either a physics major in the core program or an astronomy major should have 
completed or be completing Phys 4 or Phys 7. Otherwise it will be impossible to fulfill all program 
requirements. To be accepted as a major, the applicant must have completed Phys/Astr 5 with a grade of C+ or 
better.  Work in Phys 4 or Phys 7 should be at the same or better level.  

A student applying to become a physics major in either the Enhanced program in Course or the Honors 
Program should have completed or be completing courses through Phys 8, Phys 14 and Phys 50.   In addition, 
to be accepted into the Course major, these courses must be completed with an average grade of C+ or better.  
To be accepted into the Honors Program with a physics major, the average grade should be a B or better.  

A student applying to become an astrophysics major in Course or in Honors should have completed or be 
completing Phys 8, Phys 14, Phys 50, and Astr 16.  To be accepted into the Honors Program with an 
astronomy major, the applicant should have completed or be completing Astr 16.  In addition, applicants for 
the Honors Program in either astrophysics or astronomy must normally have an average grade in physics and 
astronomy courses of B or better. 

Since almost all advanced work in physics and astronomy at Swarthmore is taught in seminars where the 
student participants share the pedagogical responsibility, an additional consideration in accepting (retaining) 
majors is the presumed (demonstrated) ability of the students not only to benefit from this mode of instruction 
but also to contribute positively to the seminars. Grades in prior courses are the best criteria in admitting 
majors, since they tend to indicate reliably whether or not the student can handle advanced work at 
Swarthmore levels without being overwhelmed. However, constructive participation in classes and 
laboratories is also considered. 
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3. Course Minor in Physics or Astronomy 
The Dept. of Physics and Astronomy offers two types of course minor, one in physics and one in astronomy. 

 

PHYSICS MINOR CURRICULUM: 

Physics/Astronomy 5 

Physics 7  

Physics 8   

Physics 14 

Physics 50 

Physics 111 and 113   

Math* 15, 25, 33    

Under some circumstances, Physics 3 and/or Physics 4 may be substituted for Physics 7 and/or 
Physics 8. 
  We prefer that minors have two advanced seminars, one in "classical" and one in "quantum" physics.  
Physics 111 is a prerequisite for future seminars and fulfills the "classical" requirement. While we 
recommend Physics 113 as the second advanced seminar, a different seminar may be substituted upon 
consultation with the Chair.   

  
ASTRONOMY MINOR CURRICULUM: 

Physics/Astronomy 5 

Physics 7 or Physics 3 

Physics 8 or Physics 4 

Astronomy 16 

One Astronomy seminar numbered 100 or above 

One semester of Astronomy 61 (0.5 credits) 

Math* 15, 25, 33 

* Math Comment:  The Department of Mathematics and Statistics offers many sets of courses covering similar 
material at different levels of sophistication.  In each case noted, the most elementary version from each set 
has been listed.  Students should always take the most advanced version for which they qualify. 
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4. Advanced Laboratory Program 
In the junior and senior years, all physics majors must take Phys 81 and Phys 82.  Students enrolled in Phys 81 
and Phys 82 must arrange their programs so that they can schedule an afternoon for the laboratory each week 
free of conflicts with other classes. Enrollment in each of these laboratories will appear on the student's 
transcript with a letter grade for 1/2 credit for each semester.  Phys 81, 82 together count as a Òwriting courseÓ 
for collegiate graduation requirements.  Students with credit for Engineering 72 may replace Phys 81, 82 with 
Phys 83, which is an advanced lab experience without an electronics component. 
 

5. Independent Work 
Physics, astrophysics, and astronomy majors are encouraged to undertake independent research projects, 
especially in the senior year, either in conjunction with one of the senior seminars, or as a special project for 
separate credit (Phys/Astr 94). Members of the physics or astronomy faculty are willing to suggest possible 
projects and to supervise one of these if the student chooses to pursue it. Students completing work under 
Phys/Astr 94 are required to submit final written and oral reports of their work to the department.  In 
preparation for independent experimental work, prospective physics majors are strongly urged to take Phys 63, 
Procedures in Experimental Physics, during their fall semester of their sophomore year, which will qualify 
them to work in the departmental shops.  There are usually many opportunities for students to receive financial 
support to work with faculty members on research projects during the summer. 
 

6. Thesis 
Students may do a theoretical or experimental research thesis representing the results of independent work 
done under the supervision of a faculty member. This thesis will usually cover work begun in summer after 
the junior year and completed during the senior year.  A thesis is recommended of all students in the Honors 
Program. 
 

7. Study Abroad 
With proper planning, study away from Swarthmore for one or two semesters is possible while majoring in 
physics, astronomy, or astrophysics.  However, the many prerequisites in the Department of Physics and 
Astronomy make careful planning for study abroad a necessity.  When study abroad includes some physics, 
then it is usually possible to combine study abroad with a strong preparation in physics or astronomy.  The 
important point is to begin planning at an early stage.  This allows students (1) to make sure courses not 
available abroad are taken at Swarthmore, and (2) to find out well in advance what physics and astronomy 
courses are available in the various study abroad programs. 
 

8. Program For The Last Two Years 
The following one-unit physics seminars are offered on a regular basis (regardless of faculty leaves): 

 

Prerequisites: Physics 6, 7, 8, 14, 50 
Phys 111 -- Classical Mechanics 

Phys 112 -- Electrodynamics 

Phys 113 -- Quantum Theory 

Phys 114 -- Statistical Physics 
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Additional prerequisite: Astronomy 16    
Astr 121 Ð Research Techniques in Observational Astronomy  

Astr 123 Ð Stars and Stellar Structure      offered in 

Astr 126 Ð The Interstellar Medium      alternate years 

Astr 128 Ð Galaxies and Galactic Structure      

In addition, one or two one-unit advanced seminars are offered each year. Typical topics are: 

130 -- General Relativity    135 -- Solid State Physics 

131 -- Particle Physics    136 -- Quantum Optics and Lasers 

132 -- Non-Linear Dynamics and Chaos  137 -- Computational Physics 

133 -- Atomic Physics and Spectroscopy  138 -- Plasma Physics 

134 -- Advanced Quantum Physics   139 -- Biophysics 

 

Preparations for the Honors Program 
Honors majors must meet the requirements for the major as described on the first page, and select three of the 
following preparations, plus their pre-requisites. 

Honors Major Programs 

 

Physics:  Electrodynamics (Phys 112), Quantum Theory (Phys 113), Statistical Physics (Phys 114), 
 Honors Thesis (Phys/Astr 180)  

Astrophysics: Any of the seminars from the astronomy program, plus:  Electrodynamics (Phys 112),   
 Quantum Theory (Phys 113), Statistical Physics (Phys 114), Honors Thesis (Phys/Astr 180)  

    Note: most include at least one seminar each from the astronomy and physics side of the 
 program. 

Astronomy:   Research Techniques in Observational Astronomy (Astr 121), Stars and Stellar Structure        
  (Astr 123), The Interstellar Medium (Astr 126), Galaxies and Galactic Structure (Astr 128), 
  Honors Thesis (Astr 180) 

External Examination:  Two or three 3 hour written examinations on the preparations 

      Two or three 30-45 minute oral examinations on the preparations 

      One 45-60 minute oral examination on the honorÕs thesis (for thesis writers) 

                                   

Honors Minor Programs 
 

Physics: One of the following seminars (Phys 112, Phys 113, Phys 114) 

Astrophysics: One of the following seminars (Phys 112, Phys 113, Phys 114, Astr 121, Astr 123,  
  Astr 126, Astr 128) 

Astronomy: One of the following seminars (Astr 121, Astr 123, Astr 126, Astr 128) 

External Examination:  One 3 hour written examination on the preparations 

     One 30-45 minute oral examination on the preparations 


