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Astronomy

(Offered within the Department of Physics and Astronomy)
Chair: Stephen J. Sanders

Associate Chair: Philip S. Baringer

Malott Hall, 1251 Wescoe Hall Dr., Room 1082

Lawrence, KS 66045-7582, www.physics.ku.edu, (785) 864-4626

Degrees offered: B.A., B.S.

Why study astronomy? Because understanding the physical
universe starts here.

The astronomy curriculum offers students a survey of mod-
ern astronomy and an introduction to physical science, gives
science and engineering students an introduction to astronomy
and astrophysics, and prepares students majoring in astronomy
for graduate study in astronomy or related fields.

Courses for Nonmajors

ASTR 191 is a survey of contemporary astronomy, taught at a
level using basic mathematics; ASTR 391 offers an introduction
to physical astronomy at a calculus-based level. ASTR 196 is a
laboratory course suitable as a companion for either introduc-
tory astronomy course

Majors

Students considering a major in astronomy should confer early
with a departmental representative about the selection of
courses. The B.A. degree is appropriate for students who want a

THE UNIVERSITY OF KANSAS 2008-2010



Astronomy

general education in astronomy as part of a broadly structured
liberal education. The B.S. is a more specialized program with a
substantial emphasis on physics content as well as astronomy. It
provides preparation for a professional career or graduate work
in astronomy, astrophysics, or related fields. A total of 124 credit
hours is required for graduation.

First- and Second-year Preparation. All major programs in
physics and astronomy share requirements in basic physics and
mathematics including PHSX 150, a seminar course for majors.
Completion of MATH 121 and MATH 122 in the first year allows
students to start calculus-based physics foundation courses
(PHSX 211 or PHSX 213, followed by PHSX 212 or PHSX 214) by
the second semester. Majors are encouraged to take PHSX 213
and PHSX 214, the honors versions of PHSX 211 and PHSX 212.
Students should take these courses and ASTR 391 in their first
two years. B.S. astronomy majors normally complete additional
course work in mathematics (MATH 223, MATH 290, and MATH
320), as well as PHSX 313 and PHSX 316, in the second year.

Requirements for the B.A. Major. In addition to general educa-
tion requirements for B.A. degrees in the College, 39.5 hours of
astronomy, physics, mathematics, and chemistry are required.
Foundational Physics, Mathematics, and Basic Science (23.5 hours)

PHSX 150 Seminar in Physics, Astronomy, and Engineering Physics ........... 0.5
PHSX 211 (or PHSX 213) and PHSX 212 (or PHSX 214) General Physics Iand II ... 8
MATH 121 and MATH 122 Calculus I and II 10
CHEM 184 Foundations of Chemistry I 5

Astronomy Requirements (16 hours)

ASTR 196 Introductory Astronomy Laboratory (1) or
ASTR 596 Observational Astrophysics (1)

ASTR 391 Physical Astronomy, Honors

ASTR 390 Undergraduate Problems

ASTR 591 Stellar Astronomy

ASTR 592 Galactic and Extragalactic Astronomy

PHSX 693 Gravitation and Cosmology (3) or
ASTR 691 Astrophysics I (3) or GEOL 572 Geophysics (3) .....cccovvurvvcuninnes 3

Requirements for the Bachelor of Science Degree

Foundational Physics, Mathematics, and Chemistry (23.5 hours)
PHSX 150 Seminar in Physics, Astronomy, and Engineering Physics .......... 0.5
PHSX 211 (or PHSX 213) and PHSX 212 (or PHSX 214) General Physics Iand 1T .. 8
MATH 121 and MATH 122 Calculus I and II .
CHEM 184 Foundations of Chemistry I 5

Astronomy Requirements (20 hours)
ASTR 391 Physical Astronomy, Honors
ASTR 596 Observational Astrophysics
ASTR 591 Stellar Astronomy
ASTR 592 Galactic and Extragalactic AStronOmy ........ccccovuruevnrieininrieinnnns
PHSX 693 Gravitation and Cosmology
ASTR 691 Astrophysics I
ASTR 692 Astrophysics IT
ASTR 503 Undergraduate Research

Physics Requirements (23 hours)
PHSX 313 General Physics ITI (3) and
PHSX 316 Intermediate Physics Laboratory I (1) .......ccccccovevivciinincncininnes
PHSX 511 Introductory Quantum Mechanics
PHSX 521 Mechanics I
PHSX 531 Electricity and Magnetism
PHSX 536 Electronic Circuit Measurement and Design (4) or
PHSX 516 Physical Measurements (4)
PHSX 671 Thermal Physics
Advanced physics elective
(any lecture or laboratory course numbered 500 or higher, including
ASTR 795/PHSX 795 Space Plasma Physics and GEOL 572 Geophysics.)
Advanced Mathematics Requirements (11 hours)
MATH 223 Vector Calculus (3) and MATH 290 Elementary Linear Algebra (2) ...5
MATH 320 Elementary Differential Equations 3
MATH elective 3
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(This may be chosen from PHSX 518, PHSX 718, MATH 526, MATH 530,
MATH 558, MATH 581, MATH 590, MATH 628, MATH 646, MATH 647,
MATH 648, MATH 660, MATH 661, or any 700-level MATH lecture course
except MATH 701 and MATH 715.)
Other Requirements
English: satisfaction of the B.A. requirements. If requirements can be met in
fewer than 9 hours, the remaining hours become free electives (ENGL 362

Foundations of Technical Writing is accepted as the third English course) ... 9
Humanities: two courses, including at least one principal course .. 6
Social sciences: two courses, including at least one principal course .6
Western civilization 6
EECS 138 Introduction to Computing: FORTRAN or C++ (3) or

EECS 168 Programming I (4) 3-4
Approximately 16 credit hours of free electives in courses outside the major

are needed to complete the required 124 credit hours ..........cccoooeveinrnnns 16

Requirements for the Minor (20 hours)
PHSX 211 (or PHSX 213) General Physics I .......ccccocvviniiciciniiciicincciene 4
PHSX 212 (or PHSX 214) General Physics 1T 4

PHSX 313 General Physics III (3) and
PHSX 316 Intermediate Physics Laboratory (1) 4
ASTR 391 Physical Astronomy, Honors (students ineligible to take ASTR 391
should take ASTR 390) 3
Any combination of ASTR courses numbered above 300 .. ...atleast5

Honors. Qualified students earning either a B.A. or a B.S. degree
with a major in astronomy may graduate with honors by meet-
ing these requirements:

1. By the end of the candidate’s final semester, he or she must earn a minimum
grade-point average of 3.25 overall and 3.5 in the major in all courses taken in resi-
dence and elsewhere.

2. The candidate must complete at least 24 credit hours of astronomy and
physics courses numbered 500 or above, including undergraduate research repre-
sented by 4 hours of credit in ASTR 596, ASTR 597, PHSX 500, or PHSX 501, with a
grade of B or higher.

3. The results of the research must be presented in written form and accepted
by three members of the department faculty.

A student who plans to graduate with honors in astronomy
must file a declaration of intent form with the departmental
honors coordinator, preferably during his or her junior year, but
no later than enrollment for the final undergraduate semester.

H Astronomy Courses

ASTR 190 Astronomy and Civilization (3). N A survey course that describes the in-
terplay between the science of astronomy and cultural beliefs. It uses, among oth-
ers, examples of how religious and philosophical tenets have enhanced or con-
flicted with scientific principles. Not for astronomy majors. LEC

ASTR 191 Contemporary Astronomy (3). NP N The structure and evolution of the uni-
verse, from nearby planets to distant quasars, are examined. Topics include recent dis-
coveries concerning planets, stars, galaxies, pulsars and black holes as well as their evo-
lution, the structure of the universe today and how it will be in the future. The emphasis
is descriptive rather than mathematical. Concurrent enrollment in ASTR 196 suggested,
but not required. Prerequisite: One year each of high school algebra and geometry. LEC

ASTR 196 Introductory Astronomy Laboratory (1). U An introduction to astronomi-
cal observations and methods. Students have the opportunity to use the telescopes
at the K.U. observatory. The course includes constellation recognition, finding ce-
lestial objects, and interpreting astronomical data. A companion course to ASTR
191 or ASTR 391. Counts as a laboratory science when preceded or accompanied
by ASTR 191 or ASTR 391. Prerequisite or corequisite: ASTR 191 or ASTR 391. LAB

ASTR 293 Astronomy Bizarre (3). N An exploration of astronomical extremes from
various points of view: extremes in ages (the Big Bang and recent star formation),
velocities and distances (quasars), rotation (pulsars), density (white dwarfs, neu-
tron stars, black holes), energy release (stellar explosions), and proximity (interact-
ing binary stars). Prerequisite: Survey course in astronomy. LEC

ASTR 294 The Quest for Extraterrestrial Life (3). N An introduction to the search
for planets around other stars and for life in the universe beyond the earth. A dis-
cussion of the astronomical conditions under which life might form and the bio-
logical conditions of life formation and evolution. Methods of searching for extra-
terrestrial life. Does not satisfy major requirements. Prerequisite: An introductory
course in biology or astronomy. LEC

The Mount Oread Scholars program, Strong Hall, 1450 Jayhawk Blvd., Room 126, Lawrence, KS
66045-7535, (785) 864-2834, offers special opportunities, advising, and support to academically

qualified first-year KU students.

UNDERGRADUATE CATALOG
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Astronomy - Atmospheric Science

ASTR 390 Undergraduate Problems (1-3). N Undergraduate observational or the-
oretical problems in astronomy. Maximum credit, six hours. Prerequisite: Permis-
sion of department. IND

ASTR 391 Physical Astronomy, Honors (3). NP N An honors, calculus-based introduction
to astronomy and astrophysics, required for astronomy majors. Components of the Uni-
verse—from planetary systems, stellar systems, large scale structure and cosmology—are
examined to illuminate the physics principles which govern their evolution. Not open to
students with prior credit in ASTR 191 or ASTR 291. Prerequisite: MATH 121, and either
permission of instructor, or participation in the University Honors Program. LEC

ASTR 503 Undergraduate Research (1-4). N This course is for students seeking to ful-
fill the undergraduate research requirement. Students are expected to participate in
some area of ongoing research in the department, chosen with the help of their adviser.
At the end of the term, students will present their results in a seminar to other students
and faculty. (Same as EPHX 503 and PHSX 503.) Prerequisite: Junior/Senior standing
in Astronomy, Engineering Physics, or Physics, or permission of instructor. IND

ASTR 591 Stellar Astronomy (3). N Fundamentals of stellar astronomy including
astronomical optics and techniques, coordinate and time systems, stellar spec-
troscopy, properties of normal, binary and variable stars. Prerequisite: PHSX 212.
An introductory astronomy course is desirable. LEC

ASTR 592 Galactic and Extragalactic Astronomy (3). N A study of stellar groups,
the interstellar medium, galactic structure and dynamics, galaxies, and cosmology.
Prerequisite: ASTR 591 or consent of instructor. LEC

ASTR 596 Observational Astrophysics (1-3). N Students learn skills involved in
modern observational techniques using the facilities of the K.U. observatory. Max-
imum credit, six hours. Prerequisite: ASTR 592. LEC

ASTR 597 Analysis in Astrophysics (1-3). N Individual students work on special-
ized research problems in the field of observational or theoretical astrophysics.
Maximum credit, six hours. Prerequisite: ASTR 592. IND

ASTR 691 Astrophysics I (3). N An introduction to radiation processes, thermal
processes, and radiative transfer in stellar atmospheres and the interstellar medium.
(Same as EPHX 691 and PHSX 691.) Prerequisite: PHSX 313 or consent of instructor. LEC
ASTR 692 Astrophysics Il (3). N The formation and evolution of stars, nucleosyn-
thesis of the elements, and the physical processes of high energy physics. Prereq-
uisite: ASTR 691 or consent of instructor. LEC

ASTR 791 Seminar in Astrophysics (1-3).

ASTR 795 Space Plasma Physics (3).

Atmospheric science offers options in general meteorology, air pollution meteorology,

hydrometeorology, and news media forecasting.

The holdings of KU’s Anschutz Library cover a complete range of chemistry, biology, and physics

periodicals and books.
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