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Mechanical Engineering

Master and Doctoral Programs

Don L. Boyer
Chair
(ECG 346) 480/965-3291
mae@asu.edu
www.eas.asu.edu/~mae

PROFESSORS
BOYER, DAVIDSON, EVANS, FERNANDO, JANKOWSKI,
KRAJCINOVIC, PECK, ROY, SHAH, SIERADZKI,
TSENG, YAO

ASSOCIATE PROFESSORS
CHEN, KUO, PHELAN, SQUIRES

ASSISTANT PROFESSORS
CHAPSKY, FUSSELL, MCNEILL, PERALTA, SUGAR

The faculty in the Department of Mechanical and Aero-
space Engineering offer graduate programs leading to the
degrees of M.S,, M.S.E., and Ph.D. in Mechanical Engi-
neering. A number of areas of study may be pursued,
including design and manufacturing, dynamics and control,
energy systems, engineering mechanics, and thermo-
sciences.

The faculty also offer graduate degree programsin Aero-
space Engineering.

All of the department’s graduate programs stress a sound
foundation in fundamentals leading to a specialized area of
study.

Graduate Record Examination. All applicants are
required to take the Graduate Record Examination; the sub-
ject test in engineering is highly recommended but not
required.

MASTER OF SCIENCE

See “Master’s Degrees,” page 100, for general require-
ments.

MASTER OF SCIENCE IN ENGINEERING

See “Master of Sciencein Engineering,” page 200, for
information on the Master of Science in Engineering
degree.

MASTER OF ENGINEERING

The faculty also participate in offering the tri-university
Master of Engineering program. See “Master of Engineer-
ing,” page 200.

DOCTOR OF PHILOSOPHY

The Ph.D. degree is conferred upon evidence of excel-
lence in research leading to a scholarly dissertation that is
an original contribution to knowledge in the field of
mechanical engineering.

See “Doctoral Dissertations,” page 102, for general
reguirements.

Program of Study. The program of study must be estab-
lished no later than the first semester after successfully com-
pleting the qualifying examination.

Qualifying Examinations. The purposes of the qualifying
criteriaare to assessif the student is qualified to continuein
the doctoral program and to detect deficiencies in the stu-
dent’s background that can be corrected by appropriate
course work and individual study. Within the first year of
graduate studies at ASU, a graduate student pursuing a
Ph.D. program of study in Mechanical Engineering must
complete three 500-level core courses, preferably in the
major area of interest, and one 500-level mathematics
course, both with an average GPA of 3.25 or higher. Specific
qualifying course requirements for each major area are
available from the department.

Foreign L anguage Requirements. None.

Comprehensive Examinations. Written and oral compre-
hensive examinations are required. The examinations are
administered by the program committee.

Dissertation Requirements. A dissertation based on origi-
nal work demonstrating creativity in research and scholarly
proficiency in the subject areais required.

Final Examinations. A final oral examination in defense of
the dissertation is required.

RESEARCH ACTIVITY

The Department of Mechanical and Aerospace Engineer-
ing is organized informally into four disciplinary research
groups. The Design Automation Lab of the Design and
Manufacturing Group engages in research and education
related to the planning and manufacture of mechanical and
aerospace engineering products. Research projects include
CAD/CAM; geometric modeling; process planning; knowl-
edge-based systems; design theory; engineering data man-
agement; creativity techniques; machine intelligence; com-
putational techniques; and engineering analysis. This group
isalso involved in the development of modelsfor geometric
tolerances and dimensioning, a collaboration with the
Department of Psychology to develop models for human
pursuit strategies, and the design and devel opment of sys-
tems of robots.

The Fluid Dynamics and Aerodynamics Group conducts
numerical analyses on the modeling of particle-laden turbu-
lent flows; development and assessment of methods for pre-
dicting high Reynolds number separated flows; simulation
and modeling of the flow and thermal fieldsin gas-turbine
vane-endwall passages; large-eddy simulations; wall-layer
modeling of complex boundary layers; boundary-layer tran-
sition and flow control; hypersonics, micro-propulsion; and
low-chord-Reynol ds-number aerodynamics. Theoretical
work is carried out on multi-phase and multi-component
flows, hydrodynamic stability, polymeric materials process-
ing and fluid behavior in micro-machined systems. Numeri-
cal and laboratory modeling and theoretical approaches are
used to apply the basic principles of fluid dynamicsto geo-
physical and environmental flows, such asair pollution dis-
persion, turbulence in the oceans and atmosphere, and
topography effects on atmospheric and oceanic currents.
Detailed experimental research is conducted on transition
and flow control of 2-D and 3-D boundary layers, flow fields
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measurements and drag reduction on micro-aerial vehicles,
and vortex generation in time dependent internal flows. The
department faculty are also closely involved in low-cost
space experimentation and satellite design.

Members of the Thermodynamics and Heat Transfer
Group are investigating cryogenic heat transfer, including
thermal contact resistance and mesoscale cryo-cooler devel-
opment; energy systems engineering, including energy effi-
ciency of manufacturing facilities and commercial build-
ings, refrigeration, and indoor air quality; nanoscale and
microscal e transport processes, using biomolecular motors;
FT-IR spectroscopy for gas and other material characteriza-
tion; turbulent combustion; remote monitoring of pollutants;
gas-turbine/spray combustion; fuel systems safety; combus-
tion in porous media; emission control; thermal systems
design/optimization; experiments and modeling of multi-
phase flow and thermal fields; experiments and simulation
of flow and heat transfer in gas turbine components; and
thermodynamic analysis of combined-cycle power plants.

Research in the Dynamics and Solid Mechanics Group
includes the determination of the forced response of turbo-
machinery blades, including defects (mistuning), aswell as
the optimization of the blade properties; vibration testing
for sensor optimization; the determination of the random
response and fatigue life of thermally buckled panels sub-
jected to atransverse acoustic excitation; the assessment/
optimization of aflutter exciter, the nonlinear dynamic
response of structural systems (e.g., aircraft) stabilized by
internal friction; the vibration monitoring of power plant
components; the integrated orbit, attitude, and structural
control design for large spacecraft; rapid multi-target point-
ing control of agile spacecraft using control moment gyros
and singularity analysis for redundant single-gimbal control
moment gyros. This group also has a strong research effort
on the modeling, analysis and design synthesis of composite
structures, smart materials and integrated systems; applice-
tion areas include vibration, noise and shape control, and
structural health monitoring. Research in mechanics of
materials includes the understanding of brittle behavior in
ductile metals; the stress-corrosion cracking problem using
the molecular dynamic technique; corrosion and passivation
in aloys, fracture of solids with random porosity; elastic
properties of superlattices; and thin-film growth to demon-
strate that local surface defect interactions control global
film morphology. Studies are also conducted in kinematics
of fatigue crack propagation, indentation mechanics of
monocrystalline substrates, and deformation and fracture of
aloyed molybdenum silicides.

Computer Resources and Facilities

Mechanical Engineering graduate education and research
is supported by an extensive array of college- and univer-
sity-supported computer hardware and software, in addition
to laboratory workstations.

CEAS Engineering Technical Services (ETS) providesa
significant amount of computer equipment, hardware engi-
neering staff, and system staff dedicated to supporting
research activities within the college. The central comput-
ers, PCs, and distributed workstations in offices and labora-
toriesin the Engineering Research Center (ERC), Barry
Goldwater Center (GWC), and many adjoining engineering
buildings al link together to form the Engineering Network
Support System (ENSS). ENSS utilizes the standard TCP/IP
protocol on an ethernet local area network. Faculty and labs
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connect their PCs directly to ENSS via ethernet. Ethernet is
offered in two speeds: 10 mbs and 100 mbs. Central com-
puters accessible via ENSS include these distributed sys-
tems:

1. 300 to 400 Unix workstations (Sun, Silicon Graph-
ics, DEC, HP, IBM, Intel);
2. 2500 to 3000 PCs running mostly Windows NT;

3. 13to 15 Novell PC LANSs ultimately being con-
verted to Windows NT LANSs or re-centralized; and

4. 8to 10 Windows NT LANs, many of which are
being re-centralized.

MECHANICAL AND AEROSPACE ENGINEERING (MAE)

MAE 402 Introduction to Continuum Mechanics. (3)

once a year

Applies the principles of continuum mechanics to such fields as flow-in
porous media, biomechanics, electromagnetic continua, and mag-
neto-fluid mechanics. Prerequisites: ECE 313; MAE 361 (or 371); MAT
242 (or 342).

MAE 404 Finite Elements in Engineering. (3)

once a year

Introduction to ideas and methodology of finite element analysis.
Applications to solid mechanics, heat transfer, fluid mechanics, and
vibrations. Prerequisites: ECE 313; MAT 242 (or 342).

MAE 406 CAD/CAM Applications in MAE. (4)

once a year

Solution of engineering problems with the aid of state-of-the-art soft-
ware tools in solid modeling, engineering analysis, and manufacturing;
selection of modeling parameters; reliability tests on software. 3 hours
lecture, 3 hours lab. Prerequisites: MAE 441, instructor approval.

MAE 415 Vibration Analysis. (4)

fall

Free and forced response of single and multiple degree of freedom

systems, continuous systems; applications in mechanical and aero-
space systems numerical methods. Lecture, lab. Prerequisites: ECE
212; MAE 319, 422 (or 425); MAT 242 (or 342).

MAE 417 Control System Design. (3)

once a year

Tools and methods of control system design and compensation,
including simulation, response optimization, frequency domain tech-
niques, state variable feedback, and sensitivity analysis. Introduction
to nonlinear and discrete time systems. Prerequisite: MAE 317.

MAE 433 Air Conditioning and Refrigeration. (3)

once a year

Air conditioning processes; environmental control; heating and cooling
loads; psychrometry; refrigeration cycles. Prerequisite: MAE 388 or
MET 432 or instructor approval.

MAE 434 Internal Combustion Engines. (3)

once a year

Performance characteristics, combustion, carburetion and fuel-injec-
tion, and the cooling and control of internal combustion engines. Com-
puter modeling. Lab. Prerequisite: MAE 388.

MAE 435 Turbomachinery. (3)

once a year

Design and performance of turbomachines, including steam, gas and
hydraulic turbines, centrifugal pumps, compressors, fans, and blow-
ers. Pre- or corequisite: MAE 361 or 371.

MAE 436 Combustion. (3)

once a year

Thermochemical and reaction rate processes; combustion of gaseous
and condensed-phase fuels. Applications to propulsion and heating
systems. Pollutant formation. Prerequisite: MAE 388.

MAE 442 Mechanical Systems Design. (3)

once a year

Applies design principles and techniques to the synthesis, modeling,
and optimization of mechanical, electromechanical, and hydraulic sys-
tems. Prerequisites: MAE 422 (or 425), 441.
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MAE 446 Thermal Systems Design. (3)

once a year

Applies engineering principles and techniques to the modeling and
analysis of thermal systems and components. Presents and demon-
strates optimization techniques and their use. Prerequisite: ECE 300;
MAE 388.

MAE 447 Robotics and Its Influence on Design. (3)

once a year

Robot applications, configurations, singular positions, and work
space; modes of control; vision; programming exercises; design of
parts for assembly. Prerequisite: MAE 317.

MAE 455 Polymers and Composites. (3)

fall

Relationship between chemistry, structure, and properties of engi-
neering polymers. Design, properties, and behavior of fiber composite
systems. Cross-listed as MSE 470. Credit is allowed for only MAE 455
or MSE 470. Prerequisite: ECE 350.

MAE 460 Gas Dynamics. (3)

spring

Compressible flow at subsonic and supersonic speeds; duct flow; nor-
mal and oblique shocks, perturbation theory, and wind tunnel design.
Prerequisites: ECE 384; MAE 361 (or 371).

MAE 462 Space Vehicle Dynamics and Control. (3)

fall

Attitude dynamics and control, launch vehicles, orbital mechanics,
orbital transfer/rendezvous, space mission design, space structures,
spacecraft control systems design. Prerequisite: MAE 317.

MAE 463 Propulsion. (3)

fall

Fundamentals of gas-turbine engines and design of components.
Principles and design of rocket propulsion and alternative devices.
Lecture, design projects. Prerequisites: ECE 384; MAE 382 (or 460).

MAE 465 Rocket Propulsion. (3)

once a year

Rocket flight performance; nozzle design; combustion of liquid and
solid propellants; component design; advanced propulsion systems;
interplanetary missions; testing. Prerequisite: MAE 382 or 460.

MAE 466 Rotary Wing Aerodynamics and Performance. (3)

once a year

Introduction to helicopter and propeller analysis techniques. Momen-
tum, blade-element, and vortex methods. Hover and forward flight.
Ground effect, autorotation, and compressibility effects. Prerequisites:
both ECE 384 and MAE 361 or only instructor approval.

MAE 467 Aircraft Performance. (3)

once a year

Integration of aerodynamic and propulsive forces into aircraft perfor-
mance design. Estimation of drag parameters for design. Engine, air-
foil selection. Conceptual design methodology. Lecture, design
projects. Prerequisite: MAE 361 or 371. Pre- or corequisite: MAE 444,

MAE 469 Projects in Astronautics or Aeronautics. (3)

fall and spring

Various multidisciplinary team projects available each semester.
Projects include design of high-speed rotocraft autonomous vehicles,
liquid-fueled rockets, microaerial vehicles, satellites. Prerequisite:
instructor approval.

MAE 471 Computational Fluid Dynamics. (3)

once a year

Numerical solutions for selected problems in fluid mechanics. Prereg-
uisites: ECE 384; MAE 361 (or 371).

MAE 504 Laser Diagnostics. (3)

spring

Fundamentals of optics and the interaction of light with matter. Laser

sources, laser spectroscopy, velocimetry, particle sizing, and surface

characterization.

MAE 505 Perturbation Methods. (3)

not regularly offered

Nonlinear oscillations, strained coordinates, renormalization, multiple
scales, boundary layers, matched asymptotic expansions, turning
point problems, and WKBJ method. Cross-listed as MAT 505. Credit is
allowed for only MAE 505 or MAT 505.

MAE 506 Advanced System Modeling, Dynamics, and Control. (3)
spring

Lumped-parameter modeling of physical systems with examples.
State variable representations and dynamic response. Introduction to
modern control. Prerequisite: ASE 582 or MAT 442.

MAE 507 Optimal Control. (3)

fall

Optimal control of systems. Calculus of variations, dynamic program-
ming, linear quadratic regulator, numerical methods, and Pontryagin’s
principle. Cross-listed as EEE 587. Credit is allowed for only EEE 587
or MAE 507. Prerequisite: EEE 482 or MAE 506.

MAE 509 Robust Multivariable Control. (3)

spring

Characterization of uncertainty in feedback systems, robustness anal-
ysis, synthesis techniques, multivariable Nyquist criteria, computer-
aided analysis and design. Prerequisites: MAE 417, 506.

MAE 510 Dynamics and Vibrations. (3)

fall

Lagrange’s and Hamilton’s equations, rigid body dynamics, gyroscopic
motion, and small oscillation theory.

MAE 511 Acoustics. (3)

fall

Principles underlying the generation, transmission, and reception of
acoustic waves. Applications to noise control, architectural acoustics,
random vibrations, and acoustic fatigue.

MAE 512 Random Vibrations. (3)

spring

Review of probability theory, random processes, stationarity, power
spectrum, white noise process, random response of single and multi-
ple DOF systems, and Markov processes simulation. Prerequisite:
MAE 510 or instructor approval.

MAE 515 Structural Dynamics. (3)

spring

Free vibration and forced response of discrete and continuous sys-
tems, exact and approximate methods of solution, finite element mod-
eling, and computational techniques. Prerequisite: MAE 510 or
instructor approval.

MAE 518 Dynamics of Rotor-Bearing Systems. (3)

spring

Natural whirl frequency, critical speed, and response analysis of rigid
and flexible rotor systems. Bearing influence and representation. Sta-
bility analysis. Methods of balancing.

MAE 520 Solid Mechanics. (3)

fall

Introduction to tensors: kinematics, kinetics, and constitutive assump-
tions leading to elastic, plastic, and viscoelastic behavior. Applications.

MAE 521 Structural Optimization. (3)

not regularly offered

Linear and nonlinear programming. Problem formulation. Constrained
and unconstrained optimization. Sensitivity analysis. Approximate
techniques. FEM-based optimal design of mechanical and aerospace
structures. Cross-listed as CEE 533. Credit is allowed for only CEE
533 or MAE 521. Prerequisite: instructor approval.

MAE 523 Theory of Plates and Shells. (3)

fall

Linear and nonlinear theories of plates. Membrane and bending theo-
ries of shells. Shells of revolution. Prerequisite: MAE 520.

MAE 524 Theory of Elasticity. (3)

spring

Formulation and solution of 2- and 3-dimensional boundary value
problems. Prerequisite: MAE 520.

MAE 527 Finite Element Methods in Engineering Science. (3)

fall

Discretization, interpolation, elemental matrices, assembly, and com-
puter implementation. Application to solid and fluid mechanics, heat
transfer, and time-dependent problems. Prerequisite: ASE 582.

MAE 536 Combustion. (3)

not regularly offered

Thermodynamics; chemical kinetics of combustion. Explosion and
ignition theories. Reactive gas dynamics. Structure, propagation, and
stability of flames. Experimental methods. Prerequisite: MAE 436 or
instructor approval.

MAE 540 Advances in Engineering Design Theory. (3)

fall

Survey of research in engineering design process, artifact and design,
knowledge, formal and informal logic, heuristic and numerical
searches, theory of structure and complexity. Prerequisite: graduate
standing.



MAE 541 CAD Tools for Engineers. (3)

fall

Elements of computer techniques required to develop CAD software.
Data structures, including lists, trees, and graphs. Computer graphics,
including 2- and 3-dimensional algorithms and user interface tech-
niques.

MAE 542 Geometric Modeling in CAD/CAM. (3)

spring

Geometric and solid modeling, curve and surface design, CAD data-
base architectures, and integration of solid modeling into engineering
processes. Prerequisite: MAE 541 or instructor approval.

MAE 544 Mechanical Design and Failure Prevention. (3)

fall

Modes of mechanical failure; application of principles of elasticity and
plasticity in multiaxial state of stress to design synthesis; failure theo-
ries; fatigue; creep; impact. Prerequisite: MAE 443.

MAE 546 CAD/CAM Applications in MAE. (4)

fall

Solution of engineering problems with the aid of state-of-the-art soft-
ware tools in solid modeling, engineering analysis, and manufacturing;
selection of modeling parameters; reliability tests on software. Open
only to students without previous credit for MAE 406. 3 hours lecture,
3 hours lab. Prerequisite: instructor approval.

MAE 547 Mechanical Design and Control of Robots. (3)

not regularly offered

Homogeneous transformations, 3-dimensional kinematics, geometry
of motion, forward and inverse kinematics, workspace and motion tra-
jectories, dynamics, control, and static forces.

MAE 548 Mechanism Synthesis and Analysis. (3)

spring

Algebraic and graphical methods for exact and approximate synthesis
of cam, gear, and linkage mechanisms; design optimization; methods
of planar motion analysis; characteristics of plane motion; spatial kine-
matics.

MAE 557 Mechanics of Composite Materials. (3)

spring

Analysis of composite materials and applications. Micromechanical
and macromechanical behavior. Classical lamination theory devel-
oped with investigation of bending-extension coupling.

MAE 560 Propulsion Systems. (3)

not regularly offered

Design of air-breathing gas turbine engines for aircraft propulsion;
mission analysis; cycle analysis; engine sizing; component design.
MAE 561 Computational Fluid Dynamics. (3)

spring

Finite-difference and finite-volume techniques for solving the sub-
sonic, transonic, and supersonic flow equations. Method of character-
istics. Numerical grid-generation techniques. Prerequisite: MAE 571
or instructor approval.

MAE 563 Unsteady Aerodynamics. (3)

spring

Unsteady incompressible and compressible flow. Wings and bodies in
oscillatory and transient motions. Kernel function approach and panel
methods. Aeroelastic applications. Prerequisite: MAE 460 or 461.

MAE 564 Advanced Aerodynamics. (3)

fall

Perturbation method. Linearized subsonic and supersonic flows. Thin
wing/slender body theories. Lifting surface theory. Panel method com-
putation. Prerequisite: MAE 460 or 461.

MAE 566 Rotary-Wing Aerodynamics. (3)

fall

Introduction to helicopter and propeller analysis techniques. Momen-
tum, blade-element, and vortex methods. Hover and forward flight.
Ground effect, autorotation, and compressibility effects. Prerequisite:
MAE 361.

MAE 571 Fluid Mechanics. (3)

fall

Basic kinematic, dynamic, and thermodynamic equations of the fluid
continuum and their application to basic fluid models.

MAE 572 Inviscid Fluid Flow. (3)

spring

Mechanics of fluids for flows in which the effects of viscosity may be
ignored. Potential flow theory, waves, and inviscid compressible flows.
Prerequisite: MAE 571.
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MAE 573 Viscous Fluid Flow. (3)

fall

Mechanics of fluids for flows in which the effects of viscosity are signif-
icant. Exact and approximate solutions of the Navier-Stokes system,
laminar flow at low and high Reynolds number. Prerequisite: MAE
571.

MAE 575 Turbulent Shear Flows. (3)

fall

Homogeneous, isotropic, and wall turbulence. Experimental results.
Introduction to turbulent-flow calculations. Prerequisite: MAE 571.
MAE 577 Turbulent Flow Modeling. (3)

spring

Reynolds equations and their closure. Modeling of simple and com-
plex turbulent flows, calculations of internal and external flows, and
application to engineering problems. Prerequisite: MAE 571.

MAE 581 Thermodynamics. (3)

fall

Basic concepts and laws of classical equilibrium thermodynamics;
applications to engineering systems. Introduction to statistical thermo-
dynamics.

MAE 582 Statistical Thermodynamics. (3)

once a year

Kinetic and quantum theory. Statistical mechanics; ensemble theory.
Structure and thermodynamics of noninteracting and interacting parti-
cles. Boltzmann integro-differential equation. Prerequisite: graduate
standing.

MAE 585 Conduction Heat Transfer. (3)

fall

Basic equations and concepts of conduction heat transfer. Mathemati-
cal formulation and solution (analytical and numerical) of steady and
unsteady, one- and multidimensional heat conduction and phase
change problems. Prerequisite: MAE 388.

MAE 586 Convection Heat Transfer. (3)

spring

Basic concepts and governing equations. Analysis of laminar and tur-
bulent heat transfer for internal and external flows. Natural and mixed
convection. Prerequisite: MAE 388.

MAE 587 Radiation Heat Transfer. (3)

fall

Advanced concepts and solution methodologies for radiation heat
transfer, including exchange of thermal radiation between surfaces,
radiation in absorbing, emitting, and scattering media and radiation
combined with conduction and convection. Prerequisite: MAE 388.
MAE 588 Two-Phase Flows and Boiling Heat Transfer. (3)
spring

Pool and flow boiling heat transfer, condensation heat transfer, various
models of vapor-liquid mixture flows, gas-solid mixture flows, and
experimental measurement techniques.

MAE 589 Heat Transfer. (3)

fall

Basic concepts; physical and mathematical models for heat transfer.
Applications to conductive, convective, radiative, and combined mode
heat transfer. Prerequisite: MAE 388.

MAE 594 Graduate Research Conference. (1)

fall and spring

Topics in contemporary research. Required every semester of all
departmental graduate students registered for 9 or more semester
hours. Not for degree credit.

MAE 598 Special Topics. (1-4)

fall and spring

Special topics courses, including the following, which are regularly
offered, are open to qualified students. Possible topics:
(@) Advanced Spacecraft Control. (1-3)

(b) Aeroelasticity. (1-3)

(c) Aerospace Vehicle Guidance and Control. (1-3)
(d) Boundary Layer Stability. (1-3)

(e) Hydrodynamic Stability. (1-3)

(f) Plasticity. (1-3)

(g) Polymers and Composites. (1-3)

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.
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Medieval and Renaissance Studies

Interdisciplinary Certificate Programs

Robert E. Bjork
Director
(SS 224) 480/965-5900
Fax 480/965-1681
acmrs@asu.edu
www.asu.edu/clas/acmr s/cert.html

American Studies
(ASU West)
Associate Professor: Moulton

Architecture
Professor: Meunier

Art
Associate Professors: Schleif, Wolfthal

Barrett Honors College
Senior Lecturer: Facinelli

English
Professors: Bjork, Brink, Gutierrez;
Associate Professors: Corse, Mahoney, Perry;
Assistant Professors: Stevens, Voaden;
Senior Lecturer: Obermeier

History
Professors: Batalden, Burg, Tillman, Warnicke;
Associate Professors: Barnes, Soergel, Thornton

Languages and Literatures
Professors: Alexander, Losse, Wixted;
Associate Professors: Hendrickson, Sanchez,
Senner, Vitullo;

Assistant Professors: Candela, George

Law
Professors: Brennan, Rose

Music
Professor: Metz;
Associate Professors: Haefer, Rave

Philosophy
Professor: White

Religious Studies
Associate Professors: Clay, Coudert

Theatre
Professor: Knapp

Graduate students admitted to a degree program in any
field may earn one of two M.A..- or Ph.D.-level certificates:
the Certificate in Medieval Studies or the Certificate in
Renaissance Studies. Since medieval and Renaissance stud-
ies are by nature interdisciplinary, studentsin the certificate
program receive interdisciplinary training. Besides the
course work and examinations required in their major field,
students take six to nine semester hours outside their disci-
pline and receive training in amedieval vernacular language
or amodern European language.

The core of the program has two components: (1) Latin,
theinternational language for both the Middle Ages and
Renaissance, and (2) paleography, the study of the physical

medium through which Latin and other languages were
transmitted.

The certificate program prepares students for advanced
study or for academic positions by augmenting their skills
and knowledge, thereby making them more equipped to
handle the demands of their fields. For more information,
contact the Arizona Center for Medieval and Renaissance
Studies.

COURSES

For course information, contact the Arizona Center for Medieval
and Renaissance Studies.

Microbiology

Master’s and Doctoral Programs

Edward A. Birge
Chair
(L SE 210) 480/965-1457
microbiology@asu.edu
Is.la.asu.edu/microbiology/text/grad.htm

PROFESSORS
BURKE, JACOBS, MOSSMAN, SCHMIDT

ASSOCIATE PROFESSORS
BIRGE, HOFFMAN, MISRA, STOUT

ASSISTANT PROFESSORS
CHANG, GARCIA-PICHEL

The faculty in the Department of Microbiology offer pro-
grams leading to the M.S. and the Ph.D. degreesin Microbi-
ology.

The faculty also participate in the program leading to the
Master of Natural Science degree when one of the concen-
trationsis microbiology (see“Natural Science,” page 278).

The Graduate Record Examination (GRE) is required for
all applicants. Three |etters of recommendation and a state-
ment of personal goals must be submitted for admission to
the graduate programs. Applicants are expected to have
completed the requirements for an undergraduate major in
Biology, Chemistry, or Microbiology or have an adequate
background in related courses in biology, chemistry, mathe-
matics, physics, and plant biology. Applicants without this
background may be asked to take the GRE subject test.
Applications are accepted throughout the year. To be con-
sidered for assistantships and fellowships, completed appli-
cations must be received by February 15 for the fall semes-
ter and by October 15 for the spring semester.

The graduate programs are designed to prepare students
for careersin teaching and in research on various aspects of
microbiology in educational institutions, industry, or gov-
ernment agencies. To ensure proper course selection, new
students must have the department’s approval for all course
registrations.

MASTER OF SCIENCE

See “Master's Degrees,” page 100, for general require-
ments.
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Program of Study. A minimum of 30 semester hours of
graduate credit are required, of which at least six hours must
be thesis and research credit. The program is planned by the
student in consultation with the supervisory committee.

Foreign Language Requirements. None.

Comprehensive Examinations. Students are expected to
achieve, through course work, afundamental understanding
of the following subdisciplines: bacterial genetics, immu-
nology, molecular biology, physiology and metabolism, and
virology. Alternatively, the student may demonstrate this
fundamental understanding by a comprehensive examina-
tion prepared by the student’s supervisory committee.

Thesis Requirements. A thesisisrequired.

Final Examinations. A final oral examination covering the
thesis and related subject matter is required.

DOCTOR OF PHILOSOPHY

See “Doctor of Philosophy,” page 103, for genera
reguirements.

Program of Study. At least 60 semester hours of graduate
credit, in addition to 24 hours of dissertation and research,
are required; aminimum of 24 hours of thistotal isin for-
mal course work. The program is planned in consultation
with the supervisory committee.

Foreign Language Requirements. None.

Comprehensive Examinations. Written and oral compre-
hensive examinations are required.

Dissertation Requirements. A dissertation based on origi-
nal work of high quality, demonstrating proficiency in the
student’s area of interest, is required. (See “Doctoral Disser-
tations,” page 102.)

Final Examinations. A final oral examination in defense of
the dissertation is required.

MICROBIOLOGY (MIC)

MIC 420 Immunology: Molecular and Cellular Foundations. (3)
fall

Molecular and cellular foundations of immunology. Antibody/antigen
interactions, cellular response, cytokines, immunogenetics, immuno-
regulation, autoimmunity, psychoneuroimmunology research/medical
perspectives. Prerequisites: both CHM 231 (or 331) and MIC 205 (or
220) or only instructor approval.

MIC 421 Experimental Immunology. (2)

fall and spring

Introduction to the basic techniques, methods, and assays used in
immunology. 6 hours lab. Fee. Prerequisites: a combination of CHM
231 and 331 and MIC 302 or only instructor approval.

MIC 425 Advanced Immunology. (3)

spring in odd years

Survey of recent advances in immunology, including lymphocyte
membranes, lymphokines/biochemistry, molecular genetics, theoreti-
cal immunology, immunoregulation, neuroimmunology, and immuno-
logic diseases. Prerequisite: MIC 420 or instructor approval.

MIC 441 Bacterial Genetics. (3)

spring

Survey of genetic exchange and regulatory processes in bacteria and
their viruses. Bacteria and viruses as tools in genetic engineering.
Prerequisites: both BIO 340 and MIC 205 (or 220) or only instructor
approval.
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MIC 442 Bacterial Genetics Laboratory. (1)

not regularly offered

Techniques of mutagenesis, mapping, and strain and genetic library
construction. 4 hours lab. Prerequisites: MIC 206, 302. Pre- or coreq-
uisite: MIC 441.

MIC 445 Techniques in Molecular Biology/Genetics. (2)

fall and spring

Molecular genetic principles: plasmid construction, purification, and
characterization; PCR; mutageneses; hybridization and sequence
analysis; protein quantitation; immunologic detection and electro-
phoresis. Cross-listed as MBB 445. Credit is allowed for only MBB 445
or MIC 445. Prerequisites: both BIO 340 and MIC 302 or only instruc-
tor approval.

MIC 446 Techniques in Molecular Biology/Genetics Lab. (2)

fall and spring

Molecular genetic techniques; plasmid construction, purification, and
characterization; PCR; mutageneses; hybridization and sequence
analysis; protein quantitation; immunologic detection and electro-
phoresis. Cross-listed as MBB 446. Credit is allowed for only MBB 446
or MIC 446. Pre- or corequisite: MBB 445 or MIC 445.

MIC 470 Bacterial Diversity and Systematics. (4)

fall

Biology, classification, and enrichment culture of the nonpathogenic
bacteria. 2 hours lecture, 6 hours lab. Fee. Prerequisite: MIC 302.
MIC 485 General Virology. (3)

fall

Fundamental nature of viruses, their replication, pathogenesis, and
ecology. Prerequisites: both BIO 340 and CHM 331 or only instructor
approval.

MIC 486 General Virology Laboratory. (2)

not regularly offered

Fundamentals of virus detection, isolation and assay; propagation of
virus in mammalian cell culture; recombinant virus and vector con-
struction. 6 hours lab. Prerequisite: MIC 302. Pre- or corequisite: MIC
485.

MIC 527 Neuroimmunology. (3)

spring in odd years

Studies mind’s influence on immunity and the immune system'’s influ-
ence on the mind, neuroimmunologic diseases, and the neuroimmu-
nological circuitry involved. Seminar. Prerequisite: MIC 420 or
instructor approval.

MIC 581 Molecular Mechanism of Pathogenesis. (3)

not regularly offered

Pathogenic mechanisms and host responses in viral and/or bacterial
diseases. Prerequisites: both MIC 381 and 420 or only instructor
approval.

MIC 585 Molecular Virology. (3)

not regularly offered

Selected topics concerning molecular aspects of eukaryotic virus rep-
lication and pathogenesis. Prerequisite: instructor approval.

MIC 591 Seminar. (1-12)

fall and spring

Possible topics:

(a) Bacterial Ecology. (1-3)

(b) Current Research in Microbiology. (1-3)
(c) Enzymology. (1-3)

(d) Genetic Engineering. (1-3)

(e) Genetics. (1-3)

() Immunology. (1-3)

(9) Molecular Virology. (1-3)

(h) Neuroimmunology. (1-3)

(i) Pathogenic Bacteriology. (1-3)

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.
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Molecular and Cellular Biology

Interdisciplinary Master’s and Doctoral Programs

Bertram L. Jacobs
Director
(L SE 411) 480/965-0743
mcbprgm@asu.edu
Isvl.la.asu.edu/mcb

Biology
Professors: Capco, Chandler, Hazel, McGaughey, Satterlie;
Associate Professors: Goldstein, Smith;
Assistant Professors: Kumar, Newfeld, Rawls

Chemistry and Biochemistry

Professors: Allen, Blankenship, Lohr, Rose, Woodbury;
Research Professor: Bieber

Microbiology
Professors: Jacobs, Schmidt;
Associate Professors: Hoffman, Misra, Stout;
Assistant Professor: Chang

Plant Biology
Professors: Backhaus, Frasch, Hoober, Trelease,
Vermaas, Webber;
Associate Professors: Roberson, Stutz

The interdisciplinary M.S. and Ph.D. degreesin Molecu-
lar and Cellular Biology are administered by the Interdisci-
plinary Committee on Molecular and Cellular Biology. The
participating faculty are drawn primarily from four core
departments (the Departments of Biology, Chemistry and
Biochemistry, Microbiology, and Plant Biology), with addi-
tiona faculty from the Department of Anthropology and the
Department of Physics and Astronomy. One striking aspect
of studiesin this broad area of biological scienceisthe
interdisciplinary nature of the field. Similar approaches and
techniques are used for studies of biological systems
whether they are viral, bacterial, plant, or animal.

The graduate degrees offered by the faculty through this
program prepare students for careers that span traditional
disciplinary boundaries. The broad-based training provides
the necessary skillsfor professional careersin academic
institutions, governmental institutions, and industry, particu-
larly those related to health and chemical sciences.

Graduate Record Examination. All applicants are
required to take the Graduate Record Examination (GRE).
Submission of scores on the verbal, quantitative, and analyt-
ical sections of the GRE is required for admission to the
M.S. and Ph.D. degree programs. The subject test in the sci-
encesis highly recommended.

TOEFL and SPEAK Test. Studentswhose nativelanguage
isnot English are required to take the Test of English asa
Foreign Language (TOEFL). A TOEFL score of 630 (paper)
or 267 (computer) is required for admission to the MCB
program. Students whose native language is not English
must pass the Speaking Proficiency English Assessment Kit
(SPEAK) test with a score of at least 55 if they wish to be
considered for teaching assistantship support.

MASTER OF SCIENCE

See “Master's Degrees,” page 100, for general require-
ments.

Program of Study. Thirty semester hours are required. A
minimum of 10 designated semester hours of MCB courses
and six hours of Research and Thesis are required. The
remaining courses are selected by the student in consulta-
tion with the supervisory committee.

Thesis Requirements. A written thesis based on original
research is required.

Final Examinations. A final oral examination in defense of
the thesisis required.

DOCTOR OF PHILOSOPHY

See “Doctor of Philosophy,” page 103, for general
regquirements.

Program of Study. Eighty-four semester hours are
required. A minimum of 12 designated semester hours of
MCB courses, six semester hours of elective course work,
and 24 semester hours of Research and Dissertation are
required. The remaining courses are selected by the student
in consultation with the supervisory committee.

Comprehensive Examinations. Written and oral compre-
hensive examinations are required.

Dissertation Requirements. A written dissertation based
on origina research of high quality that demonstrates profi-
ciency in the area of specialization isrequired.

Final Examinations. Thefinal oral examination in defense
of the dissertation is required. Evidence must be presented
that the research contribution is publishable in the primary
literature.

RESEARCH ACTIVITY

Research is primarily in the areas of molecular biology
and basic cell processes. Specific bacteriology topics
include the ecology and geochemistry of cyanobacteriain
the Utah desert; the assembly of outer membrane proteinsin
Escherichia coli; pathogenesis and capsule regulation in E.
coli and Salmonella enterica; control of acetate metabolism
in E. coli; and systematics of the Planctomyces-Selliberia
group of organisms. Specific virology topics include the
action of interferon on vacciniavirus and the viral synthesis
of potential interferon inhibitors. Specific immunology top-
icsinclude the effect of substance P on autoimmunity and
the mode of action of V(D)J recombination during the syn-
thesis of antibody molecules.

For complete descriptions of research endeavors, access
the departmental Web site at lifesciences.asu.edu/microbiol-

0ogy.

MOLECULAR AND CELLULAR BIOLOGY (MCB)

MCB 500 Research Methods in Molecular and Cellular Biology.
(2

fall and spring

Rotation laboratory experiences in which students participate in
research under the direction of an MCB faculty member. May be
repeated for credit.
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MCB 501 Seminar: Molecular and Cellular Biology Colloquium.
1

fall and spring

Presentation of current research by noted researchers in the field.
May be repeated for credit.

MCB 555 Advanced Molecular and Cellular Biology I. (3)

fall

Study of structural and functional organization of biomolecules and
cells, based on current literature. May be repeated once for credit. 3
hours lecture, discussion. Pre- or corequisites: BCH 461; BIO 543 (or
its equivalent).

MCB 556 Advanced Molecular and Cellular Biology II. (3)

spring

Continuation of MCB 555. May be repeated once for credit. 3 hours
lecture, discussion. Pre- or corequisites: BCH 462; BIO 543 (or its
equivalent).

MCB 591 Seminar: Current Literature in Molecular and Cellular
Biology. (1)

fall and spring

Presentation and discussion of current research in the areas of molec-
ular and cellular biology. May be repeated for credit.

MCB 598 Special Topics. (1-4)

not regularly offered

MCB 555 and 556 may be taken as one-semester-hour sections listed
by the instructor.

MCB 700 Research Methods in Molecular and Cellular Biology.
(2

fall and spring

Rotation laboratory experiences in which students participate in
research under the direction of an MCB faculty member. May be
repeated for credit.

MCB 701 Seminar: Molecular and Cellular Biology Colloquium.
1)

fall and spring

Presentation of current research by noted researchers in the field.
May be repeated for credit.

MCB 791 Seminar: Current Literature in Molecular and Cellular
Biology. (1)

fall and spring

Presentation and discussion of current research in the areas of molec-
ular and cellular biology. May be repeated for credit.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Museum Studies

See “Certificate in Museum Studies,” page 112.
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Music

Master’s, Doctoral, and Certificate Programs

WayneA. Bailey
Director
(MUSIC E185) 480/965-3371
Fax 480/965-2659

Amy Holbrook
Graduate Program Coordinator
(MUSIC E177) 480/965-9861
mar gar et.jaconel li @asu.edu

her ber ger college.asu.edu/music

REGENTS’ PROFESSORS
HICKMAN, PAGANO

PROFESSORS

BRITTON, COSAND, CROWE, DeMARS, DOAN,
DREYFOOS, FLEMING, HACKBARTH, HAMILTON, HILL,
HOFFER, HUMPHREYS, KLIEWER-BRITTON, KOONCE,

LOCKWOOD, MAROHNIC, MEIR, METZ, OLDANI,

PILAFIAN, REBER, ROGERS, RUSSELL, SELLHEIM,
SHINN, SKOLDBERG, SPRING, STAUFFER, STOCKER,
SUNKETT, SWAIM, THOMPSON, UMBERSON,
WILLIAMSON, WYTKO

ASSOCIATE PROFESSORS
CARPENTER, HAEFER, HOLBROOK, KOPTA, LYMAN,
MARSHALL, MAY, PETERSON, RAVE, ROCKMAKER,
SMITH, SOLIS, WILSON

ASSISTANT PROFESSORS
BRYAN, BUSH, McLIN, MEIR, RIO, SCHURING, SULLIVAN

SENIOR LECTURERS
NORTON, SHELLANS

LECTURER
TONGRET

ACADEMIC PROFESSIONAL
CAMPBELL

The faculty in the School of Music offer graduate pro-
grams leading to the M.A. degree in Music with concentra-
tions in ethnomusicology, music history and literature, and
music theory.

The faculty also offer a graduate program leading to the
professional Master of Music degreein Composition, Music
Education, and Performance and the professional Doctor of
Musical Arts degreein Music with concentrations in choral
conducting, music composition, music education, and solo
performance.

Graduate Diagnostic Examinations. All students admit-
ted to graduate degree programs must satisfactorily com-
plete these examinations before any comprehensive exami-
nations may be scheduled. In music theory, the areas are as
follows:

1. aurd sKkills;
2. form;
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3. analytical skills: 19th-century music; and
4, analytical skills: contemporary music.

In music history, the areas are (1) medieval, renaissance,
and baroque and (2) classical, romantic, and contemporary.

Under graduate Deficiencies. Deficiencies are determined
by the school. Removal of all deficienciesis the responsibil-
ity of the student and is considered additional to the mini-
mum hours for graduation.

Graduate Assistantships. The deadline is February 15 for
teaching assistantship applications.

MASTER OF ARTS

See “Master’s Degrees,” page 100, for general require-
ments.

Prerequisites. Applicants are expected to have aB.A.
degreein Music or its equivalent from an accredited institu-
tion.

Admission. Application must be accompanied by evidence
of scholarly achievement or potential (e.g., aterm paper),
letters of recommendation from two persons qualified in the
field, and a one- to- two-page persona statement of the
applicant’s professional goals.

Program of Study

Ethnomusicology. A minimum of 30 semester hours of
graduate credit is required, of which at least 20 semester
hours must be in the field of ethnomusicology or related
fields, including six semester hours of thesis, and at least six
semester hours in music theory.

Music History and Literature. A minimum of 30 semester
hours of graduate credit is required, of which at least two-
thirds must bein the field of music history and literature and
at least six semester hours in music theory.

Music Theory. A minimum of 32 semester hours of gradu-
ate credit is required, of which at least 18 must bein the
field of music theory and at least 10 must be selected from
the fields of music theory, music composition, and music
history.

Course Requirements

Ethnomusicology. MUP 587 (two semesters), MHL 568,
591, 592, 599 (Thesis), and six semester hours of music the-
ory.

Music History and Literature. MUP 582 (two semesters),
MHL 532, 591 (two semesters), 599 (Thesis), and six hours
of music theory.

Music Theory. MTC 520, 525, 527, 528, 599 (Thesis); six
semester hours of music history.

Foreign Language Requirements. A passing grade on the
foreign language reading examination in French or German
isrequired.

Final Examinations. A final examination (written, oral, or
both) isrequired. An oral examination in defense of the the-
sisisalso required.

MASTER OF MUSIC

The faculty in the School of Music offer a graduate pro-
gram leading to the professional degree Master of Music
(M.M.). Three mgjors are available: Composition, Music
Education, and Performance. For the Music Education
major, concentrations are available in

1. choral music,

2. genera music,

3. instrumental music, and
4. jazz studies.

For the Performance major, concentrations are available
in
1. (music theatre/opera) musical direction,
2. (music theatre/opera) performance,
3. performance pedagogy,
4. piano accompanying, and
5. solo performance (voice, keyboard, instrumental).

Prerequisites. A Bachelor of Music degree or its equivalent
from an accredited institution is required for admission to
the M.M. program.

Admission. Admission to all concentrations under the
major in Performance is dependent on a successful audition,
either in person or by taped performance. For admission to
the major in Composition, the applicant must submit three
origina works showing technical facility in composition,
letters of recommendation from two qualified personsin the
field, and a one- to two-page persona statement of the
applicant’s professional goals. For admissiontothe M.M. in
Music Education degrees, the applicant must have com-
pleted all requirements for music teacher certification. Post-
baccalaureate certification is available and may be com-
pleted concurrently with master’s degree work.

Letters of recommendation from three qualified persons
in the field are also required. For the jazz studies concentra-
tion, avideo or audio tape of arecent jazz performance
(solo or ensemble) by the applicant must be submitted, and
avideo or audio tape of ajazz ensemble directed by the
applicant should also be submitted if available.

Students majoring in Performance with aconcentrationin
solo performance (voice) and performance pedagogy
(voice) are required to take a diction examination in French,
German, and Italian during registration week of their first
semester. Students who do not pass this examination are
required to take the appropriate semester(s) of MUP 250.

For admission to the concentration in performance peda-
gogy (piano), aminimum of one semester of prior piano
pedagogy study including significant intern teaching experi-
ence isrequired. In addition, the student must demonstrate
evidence of teaching ability, either in person or by video-
tape.

Program of Study. The student must complete a minimum
of 32 semester hours of graduate courses, of which at least
one-third must be in the area of concentration.

Foreign Language Requirements. Solo performance
(voiceonly) and performance pedagogy (voice only) require
atotal of 16 semester hours of college-level credit in more
than one language chosen from French, German, or Italian.
The concentration in piano accompanying requires two



semesters of college-level study in French, German, or Ital-
ian and two semesters of diction (or the equivalent) in the
remaining languages in that group. These requirements may
be fulfilled in whole or in part through language instruction
in secondary and/or undergraduate school or by other means
(for more information, see the General Catalog). These lan-
guage requirements are not part of the 32-hour program of
study. However, hours toward the requirements may be
taken concurrently with the program of study if adeficiency
exists.

Final Examination. A final examination (written, oral, or
both) isrequired. An oral examination in defense of the the-
sisisrequired for the major in composition.

COURSE REQUIREMENTS

Composition
Composition. MTC 523 (six semester hours), 525, 599; six
hours of music history, three hours of music theory.

Music Education

Choral Music. MUE 548, 549, 550 (or 579), 568, 570; two
semester hours of ensemble; six semester hours of music
history (including MHL 575); five hours of music theory.
One MHL or MTC course must be in contemporary music.
General Music. MUE 548, 549, 550 (or 579), 551, 552; six
semester hours of music history; five hours of music theory.
One MHL or MTC course must be in contemporary music,
and one MHL course or one ensemble must be in ethnomu-
sicology.

Instrumental Music. MUE 548, 549, 550 (or 579), 564, 566;
six semester hours of music history; five hours of music the-
ory. One MHL or MTC course must be in contemporary
music.

Jazz Sudies. MUE 548, 549, 550 (or 579), 560, 562 (two
semesters); MUP 509, 510, 517, 518, three semester hours
of jazz ensemble; six semester hours of music history; five
hours of music theory. One MHL or MTC course must bein
contemporary music.

Performance

Solo Performance (Moice). MUP 527 (eight semester hours),
541, 551, 596, 597; performing ensembles (two hours); six
hours of music history; five hours of music theory.

Solo Performance (Keyboard). MUP 527 (eight semester
hours), 551 (or 581), 596, 597; performing ensembles (two
hours); six hours of music history and literature; five hours
of music theory.

Solo Performance (Instrumental). MUP 527 (eight semester
hours), 551, 581, 596, 597; performing ensembles (two
hours); six hours of music history; five hours of music the-
ory.

Piano Accompanying. MUP 527 Studio Instruction (eight
semester hours), 511 (or 521 Studio Instruction [four
hours]), 588 (four hours), 596, 597; six hours of music his-
tory; five hoursin music theory.

Performance Pedagogy. MUP 527 (eight semester hours),
541 (voice only), 551 and/or 581, 596, 597; performing
ensembles (two hours), (piano only: MUP 440 [or profi-
ciency], 507, 508, 581 [four hours]); six hoursin music his-
tory; five hours of music theory.
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(Music Theatre/Opera) Musical Direction. MUP511 Studio
Instruction: Piano (four semester hours), 551, 571 (two
semester hours), 573, 574 (two semester hours), 591 (six
semester hours), 596, 597; performance on stage in one pro-
duction; musical direction of two productions; six hours of
music history; five hours of music theory.

(Music Theatre/Opera) Performance. MUP 511 Studio
Instruction (eight semester hours), 551, 570 (two semester
hours), 571 (three semester hours), 596, 597; a three-hour
graduate THP course designed for actors (as approved by
supervisory committee); leading rolesin two musical the-
atre productions; six hours of music history; five hours of
music theory.

DOCTOR OF MUSICAL ARTS

The Doctor of Musical Arts (D.M.A.) is a professional
degree program designed for students desiring high levels of
performance, academic proficiency, and preparation for
teaching positions at the university level. The major is
Music with four concentrations: choral conducting, music
composition, music education, and solo performance
(instrumental, keyboard, piano pedagogy, voice).

Admission. Students seeking admission normally hold the
Master of Music degree. Applicants with other degrees are
considered if they have received graduate training similar to
that normally expected in a Master of Music degree pro-
gram. The application for admission must be accompanied
by an applicant’s statement relating to goals, preparation,
and educational background. The applicant must submit
scores for the GRE (quantitative, verbal, and analytical) or
the MAT. Three letters of recommendation are required.
Applicants must perform a satisfactory audition or submit a
tape recording of performances or compositions as appro-
priate to the concentration. The deadline is February 15 for
teaching assistantship applications.

Supervisory Committee. When the program of study is
filed, the supervisory committee is appointed by the dean of
the Graduate College upon recommendation of the director
and the graduate committee of the School of Music. The
committee consists of five members; at least three should be
from the major field.

Program of Study. A total of 90 semester hours beyond the
bachelor’sdegreeisreguired. Only 36 hoursfrom amaster’s
degree or other postgraduate work will be counted toward
the 90 hour requirement. For more information, call the
School of Music, 480/965-3371.

Continuous Enrollment. Once admitted to aD.M.A.
degree program, the student is expected to be enrolled con-
tinuously, excluding summer sessions, until all requirements
for the degree have been fulfilled. This requirement applies
to students admitted fall 1994 and thereafter. Continuous
enrollment promotes steady progress toward the compl etion
of the degree and an ongoing relationship between the stu-
dent and faculty offering the program. If additional creditis
not required toward the D.M.A. degree, the student may
enroll for Continuing Registration 795. Continuing Regis-
tration does not carry credit; no gradeis given. If aprogram
of study must be interrupted for one or more semesters, the
student may apply for leave status, not to exceed one calen-
dar year. A student on leave is not required to pay fees, but
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is not permitted to place any demands on university faculty
or use any university facilities. A student who interrupts a
program without obtaining leave status may be removed
automatically from the Graduate College, under the
assumption that the student has decided to discontinue the
program. A student removed from the Graduate College for
this reason may reapply for admission; the application is
considered along with all other new applicationsto the
degree program.

An application for leave status, endorsed by the members
of the student’s supervisory committee and the head of the
academic unit, must be approved by the dean of the Gradu-
ate College. Thisrequest must befiled and approved no later
than the last day of registration in the semester of antici-
pated absence.

Residency. In general, the D.M.A. degree student should
expect to spend at least the equivalent of three academic
years beyond the bachelor’s degree in the program. At least
two semesters following the first year (30-32 semester
hours) of graduate study must be spent in continuous full-
time residence at ASU. After thefirst year (30-32 semester
hours), at least 54 hours must be completed in residence at
ASU.

Foreign Language Requirements. Competency in at |east
one foreign language is required for solo performance and
music composition concentrations. Some areas of study
within solo performance require two foreign languages.

Comprehensive Examinations. Near the completion of
course work, the student must request permission to take the
comprehensive examinations through the supervisory com-
mittee and the school director. These written and oral exam-
inations are designed to assess the student’s competency in
the major and supportive fields. Failure in the comprehen-
sive examinationsis considered final unless the supervisory
committee recommends, and the dean of the Graduate Col-
lege approves, areexamination. A reexamination may be
administered no sooner than three months and no later than
one year from the date of the original examination. Only
one reexamination is permitted.

Candidacy. Doctora students should apply for admission
to candidacy immediately after they have met all require-
ments for the degree, except the dissertation. These require-
ments include passing the comprehensive examinations and
foreign language examination, if applicable, and meeting
other requirements specified by the academic unit.

Dissertation, Research Papers, and Recitals. The music
composition and music education concentrations require a
dissertation of an original and creative nature. The choral
conducting concentration requires a conducting recital plus
either adissertation or a series of projects and aresearch
paper. The solo performance concentration requires at least
three recitals following admission to the program and a
research paper. All candidates must enroll for atotal of 24
semester hours of credit in research (MUP 792), recital
(MUP 796), and dissertation (MUP 799) as appropriate to
the concentration.

Final Examinations. Thefinal oral examination in defense
of the dissertation or research paper is scheduled by the
Graduate College. The exam is conducted by the supervi-
sory committee and others appointed by the dean of the

Graduate College. All final oral examinations must be con-
ducted at |east one week before the degree conferral date.

Graduation. The student is eligible for graduation when
the final oral examination has been passed, Graduate Col-
|ege scholarship requirements have been met, and the dis-
sertation/research paper has been approved by the supervi-
sory committee, the director of the school, and the dean of
the Graduate College.

Applications for graduation should be made no later than
the date specified in the Graduate College calendar.

Maximum Time Limit. D.M.A. candidates must complete
al requirements within five years after the comprehensive
exams have been passed.

POST-BACHELOR'S ARTIST DIPLOMA

The Post-Bachelor’'s Artist Diploma graduate certificate
program isintended for a very limited number of the most
gifted performers who demonstrate strong potential for suc-
cessful careersin musical performance.

Admission. Students seeking admission must hold at least a
bachelor’s degree in music or an equivalent conservatory
credential at the time of entrance. All applicants whose
native language is not English must submit a score of at
least 550 on the Test of English as a Foreign Language
(TOEFL). For preliminary screening, every applicant must
submit aletter of application, official transcripts, four |etters
of recommendation, and an audio recording containing
works representing a variety of musical styles and compos-
ers. Those applicants recommended for a full audition must
perform an audition recital and be interviewed on the ASU
campus.

Program of Study. The Post-Bachelor’'s Artist Diploma
program is atwo-year course of study requiring at |east two
consecutive semesters of residence. A total of 32 semester
hours, including four public recitals, isrequired. Three of
the recitals must be presented on the ASU campus, and one
at a venue outside of the metropolitan Phoenix area.

Cour se Requirements. MUP 527 (sixteen semester hours),
551 (four semester hours), and 581; performing ensembles
(two semester hours) and four recitals (eight semester
hours).

Related Requirements. The School of Music graduate
diagnostic examinations in music theory and music history
must be taken during the first semester of study, and all must
be passed before the awarding of the Post-Bachelor’s Artist
Diploma. Studentsin voice must pass the graduate-level for-
eign language diction examination before completing the
program. Concurrent enrollment in other degree programs
during the course of study is not permitted. Transfer credits
from other institutions and/or other degree programs within
the ASU School of Music do not count toward the 32
required semester hours.

MUSIC HISTORY/LITERATURE (MHL)
MHL 532 Music Bibliography. (3)
fall
Major historical and analytical writings; systematic and historical col-
lections of music. Reading knowledge of a foreign language recom-
mended.



MHL 535 Medieval Music. (3)

spring in odd years

Music of Europe in the Middle Ages, Gregorian chant, religious and
secular monophony and polyphony to 1400.

MHL 536 Music of the Renaissance. (3)

spring in even years

Music in Europe, with emphasis on stylistic concepts and changes, c.
1400-1580.

MHL 544 World Music I. (3)

fall in odd years

Music of traditional and folk cultures of Africa, Europe, and the Ameri-
cas.

MHL 545 World Music II. (3)

fall in even years

Traditional, folk, and art music of the Pacific, Near East, and Asia.
MHL 547 Topics in American Music. (3)

not regularly offered

Selected topics in the history of music. Composers working in the
Americas with emphasis upon music since 1900.

MHL 557 Topics in Symphonic Literature. (3)

spring in even years

Examines the evolution of the symphony and symphonic poem from
the early classic era through the 19th century, with emphasis on the
analysis of selected works.

MHL 564 History of Music Instruments. (3)

fall in even years

Survey of the history and development of music instruments in tradi-
tional, folk, and art cultures.

MHL 566 Area Studies in Ethnomusicology. (3)

spring

Study of the music of a particular culture, country, or area (e.g., music
of Mexico, Latin America, China, Africa). May be repeated for credit.
MHL 568 Introduction to Ethnomusicology. (3)

fall in odd years

Introduction to the theory and methodology of the discipline, including
bibliography, fieldwork, transcription, analysis, and organology.

MHL 575 History of Choral Music. (3)

fall

Major choral works.

MHL 591 Seminar. (1-12)

fall and spring

MHL 592 Research. (1-12)

fall and spring

MHL 599 Thesis. (1-12)

fall and spring

MHL 644 Notation of Polyphonic Music. (3)

spring in even years

Music notation from the 15th through 17th centuries, including prob-
lems of transcription into modern notation.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

MUSIC THEORY AND COMPOSITION (MTC)

MTC 516 Baroque Music. (3)

spring in even years

Detailed analysis of selected examples of music from the Baroque
period.

MTC 517 Classic Music. (3)

spring in odd years

Detailed analysis of selected examples of music from the Classic
period.

MTC 518 Romantic Music. (3)

fall in even years

Detailed analysis of selected examples of music from the Romantic
period.

MTC 519 Late 19th-/Early 20th-Century Music. (3)

fall in odd years

Detailed analysis of selected examples of music from the late 19th
and early 20th centuries.

MTC 520 Analytical Techniques. (3)

spring and summer

Analytical techniques systematically applied to music. Concentration
on structural and compositional procedures.
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MTC 523 Advanced Composition. (2-3)

fall and spring

Advanced music composition, including complex techniques and
larger structure. May be repeated for credit. Prerequisite: instructor
approval.

MTC 525 Pedagogy of Theory. (3)

fall in even years

Practices and principles of teaching music theory. Emphasizes most
desirable and practical offerings possible. Comparative studies of
existing practices.

MTC 527 History of Music Theory. (3)

not regularly offered

Theory from Pythagoras to the 16th century. Need not be taken in
sequence with MTC 528.

MTC 528 History of Music Theory. (3)

not regularly offered

Theory from the 17th century to the present. Need not be taken in
sequence with MTC 527.

MTC 555 Computer Music Notation. (2)

not regularly offered

Instruction in preparing score and parts of music compositions using
various music-notation software packages. Credit cannot be applied
toward the graduate theory requirement. Lecture, lab. Prerequisite:
instructor approval.

MTC 591 Seminar. (1-12)
fall and spring

MTC 592 Research. (1-12)
fall and spring

MTC 599 Thesis. (1-12)
fall and spring

MTC 647 Directions in New Music. (3)

not regularly offered

Studies in contemporary idioms and aesthetics drawn from recent
works of visiting composers; involves analytical discourse, critical writ-
ing, and applied concepts in composition. Lecture, discussion, exer-
cise. Prerequisite: instructor approval.

MTC 723 Advanced Composition. (3)

fall and spring

Special problems in writing in complex forms and textures. May be
repeated for credit. Studio.

MTC 755 Music Composition Technology. (3)

not regularly offered

Advanced study in digital sampling, synthesis, sequencing, computer-
generated sound, and computer/performer interfaces. May be
repeated for credit. Lecture, lab. Prerequisites: MTC 436 and 437 (or
their equivalents).

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

MUSIC EDUCATION (MUE)

MUE 548 Introduction to Research in Music Education. (3)

fall and summer

Introduction to historical, quantitative, and qualitative research meth-
ods and sources as they apply to research in music education.

MUE 549 Foundations of Music Education. (3)

once a year

Historical/sociological survey of formal and informal music teaching
and learning practices from the ancient Greeks to the present, includ-
ing the evolution of philosophies and learning theories.

MUE 550 Studies in Music Curricula. (3)

once a year

Scope and sequence of musical experiences. Development of criteria
for the evaluation of music curricula.

MUE 551 Advanced Studies in Elementary School Music. (3)
once a year

For experienced teachers; organization and content of the general
music classes in kindergarten and the first 6 grades of elementary
school. Emphasis on teaching music reading and ear training to young
children.

MUE 552 Advanced Studies in Secondary General Music. (3)
once a year

Organization and content of school music classes that are not perfor-
mance oriented.
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MUE 553 Contemporary Elementary Music. (3)

not regularly offered

Identification and development of materials and techniques for teach-
ing special units of music study to elementary (K-8) children.

MUE 560 Jazz Pedagogy. (3)

spring in odd years

Study of pedagogy, repertoire, and technique of instruction in jazz
styles, ensemble techniques, and performance practice for school
ensembles. Lecture, lab, discussion, observation. Prerequisite: M.M.,
Music Education major.

MUE 562 Jazz Ensemble Rehearsal Techniques. (1)

fall and spring

Conducting and rehearsal techniques for school jazz ensembles. Lab.
Prerequisite: M.M., Music Education major.

MUE 564 Instrumental Music, Advanced Rehearsal Techniques.
©)]

once a year

In-depth analysis of instrumental techniques in preparation for a thor-
ough discussion of band tuning problems and solutions. Discussion of
productive conducting and rehearsal techniques for school music
teachers.

MUE 566 Instrumental Literature for Schools. (3)
once a year
Comprehensive study and analysis of all types of instrumental music.

MUE 568 Choral Music, Advanced Rehearsal Techniques. (3)
once a year

Musical and vocal techniques necessary for presentation of choral lit-
erature. Analysis and experimentation with psychological, acoustical,
and other problems of rehearsal and performance.

MUE 570 Choral Literature for Schools. (3)

once a year

Comprehensive study and analysis of choral music for the high school
with special emphasis on octavo literature.

MUE 579 Psychology of Music. (3)
once a year
Nature of musicality and its evaluation. Review of recent research.

MUE 585 Vocal Acoustics and Production. (3)

once a year

In-depth approach to the psychological/physiological workings of the
vocal mechanism.

MUE 733 Contemporary Issues and Research in Music Educa-
tion. (3)

once a year

Emphasizes recent research relating to music instruction at all levels;
current and historical issues in choral, general, and instrumental
music.

MUE 744 Higher Education Instruction. (3)

once a year

Philosophical and psychological principles of college/university teach-
ing. Patterns of music teacher education and a projection of course
outlines.

MUE 755 Historical Research in Music Education. (3)

summer

Knowledge and insights related to conducting historical research in
music education. Includes development of a mini-proposal for a dis-
sertation on the history of music education.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

MUSIC PERFORMANCE (MUP)

MUP 507 Group Piano Practicum. (2)

fall

Curricula, materials, and teaching techniques for group teaching at the
university and community college levels. Observation/supervised
teaching in group piano.

MUP 508 Studio Observation. (1)

fall and spring

Weekly observation of studio teaching by various piano faculty. Paper
as final requirement. Prerequisite: M.M. piano student in Performance
major (performance pedagogy or solo performance concentration).
MUP 509 Jazz Keyboard Harmony. (1)

fall

Emphasis on jazz chords and chord progressions, harmonization,
voicing, and analysis of transcriptions. Lab. Prerequisite: M.M., Music
Education student.

MUP 510 Jazz Keyboard Harmony. (1)

spring

Continuation of MUP 509. Lab. Prerequisite: MUP 509.

MUP 511 Studio Instruction. (2)

fall and spring

Bassoon, cello, clarinet, contrabass, cornet, euphonium, flute, guitar,
harp, harpsichord, horn, oboe, organ, percussion, piano, saxophone,
trombone, trumpet, tuba, viola, violin, voice. Minimum contact of 1
hour plus studio class weekly. May be repeated for credit. May not be
taken for audit. Fee. Prerequisites: graduate music major; placement
examination; audition.

MUP 517 Advanced Improvisation. (1)

fall

Improvisation techniques within the context of advanced jazz litera-
ture. Must be taken in sequence with MUP 518. Lab. Prerequisites:
placement examination; audition.

MUP 518 Advanced Improvisation. (1)

spring

Continuation of MUP 517. Lab. Prerequisite: MUP 517.

MUP 521 Studio Instruction. (1)

fall, spring, summer

Secondary or minor instrument instruction. Bassoon, cello, clarinet,
contrabass, cornet, euphonium, flute, guitar, harp, harpsichord, horn,
oboe, organ, percussion, piano, saxophone, trombone, trumpet, tuba,
viola, violin, voice. Minimum contact of 1/2 hour per week. May be
repeated for credit. May not be taken for audit. Fee. Prerequisites:
graduate music major; instructor approval.

MUP 527 Studio Instruction. (2 or 4)

fall and spring

Bassoon, cello, clarinet, contrabass, cornet, euphonium, flute, guitar,
harp, harpsichord, horn, oboe, organ, percussion, piano, saxophone,
trombone, trumpet, tuba, viola, violin, voice. Minimum contact of 1/2
hour per week. May be repeated for credit. May not be taken for audit.
Fee. Prerequisites: M.M., Performance major; placement examination;
audition.

MUP 540 Advanced Conducting. (3)

fall

Score preparation and conducting techniques for instrumental music.
Concentration on study of historical styles. Required of D.M.A. stu-
dents in Instrumental Music.

MUP 541 The Art Song. (3)
not regularly offered
Seminar on solo song from its beginning to the present day.

MUP 544 Chamber Orchestra. (1)

fall and spring

Important masterpieces from all periods of music are performed
throughout the year. May be repeated for credit. Prerequisite: instruc-
tor approval.

MUP 545 Symphony Orchestra. (1)

fall and spring

Masterpieces of symphony orchestra literature. 3 times per week. May
be repeated for credit. Prerequisite: audition with director.

MUP 546 Sinfonietta. (1)

fall and spring

Symphonic orchestra that presents approximately six concerts annu-
ally, performing masterpieces of the classical repertoire. 3 times per

week. May be repeated for credit. Prerequisite: audition with director.

MUP 550 Choral Union. (1)

fall and spring

Open to all students in the university and to interested singers in the
community by audition. Preparation and performance of the larger
choral works. 2 hours per week. May be repeated for credit. Prerequi-
site: audition with director.

MUP 551 Repertoire. (2)

fall and spring

Literature available for performance in all performing media. May be
repeated for credit.

MUP 552 Concert Choir. (1)

fall and spring

Important masterpieces from all periods of music are performed. May
be repeated for credit. Prerequisite: instructor approval.

MUP 553 University Choir. (1)

fall and spring

4 hours per week. May be repeated for credit. Prerequisite: instructor
approval.



MUP 555 Men’s Chorus. (1)

fall and spring

Rehearsal and performance of music for male voices. 3 hours per
week. May be repeated for credit. Prerequisites: audition with director;
instructor approval.

MUP 557 Women'’s Chorus. (1)

fall and spring

2 hours per week. May be repeated for credit. Prerequisite: instructor
approval.

MUP 561 Marching and Concert Bands. (1)

fall and spring

Staging of formations and drills for football games and other events
(fall); masterpieces of symphonic band literature (spring). Meets daily.
May be repeated for credit. Prerequisite: audition with director.

MUP 562 Wind Ensemble. (1)

fall and spring

Rehearsal and performance of literature for wind ensemble. 2 hours
per week in fall, 4 hours in spring. May be repeated for credit. Perform-
ing ensemble. Prerequisite: instructor approval.

MUP 563 Chamber Winds. (1)

fall and spring

Rehearsal and performance of advanced literature for chamber winds.
2 hours per week. May be repeated for credit. Performing ensemble.
Prerequisite: instructor approval.

MUP 570 Music Theatre: Techniques. (1)

fall and spring

Exercises and improvisations for the singing actor emphasizing body
awareness, isolations, and freedom of the vocal and breath mecha-
nisms. Section 1 (Interpretation); Section 2 (Expression); Section 3
(Movement for Singers). Each Section: 3 hours per week. May be
repeated for credit.

MUP 571 Music Theatre: Workshops. (1)

fall and spring

Development of specific skills for the musical-dramatic interpretation.
Section 1 (Role Preparation); Section 2 (Styles); Section 3 (Opera
Scenes); Section 4 (Musical Comedy); Section 5 (Revue Ensembles).
Each section: 1 hour lecture, demonstration, 1 lab per week. May be
repeated for credit.

MUP 572 Music Theatre: Orchestras. (1)

fall and spring

Participation in Lyric Opera Theatre productions. Section 1 (Orches-
tra); Section 2 (Chamber Orchestra); Section 3 (Chamber Ensemble).
May be repeated for credit. Prerequisites: audition with director;
instructor approval.

MUP 573 Music Theatre: Performance. (1)

fall and spring

Participation in Lyric Opera Theatre productions. Section 1 (Principal
Roles); Section 2 (Chorus). May be repeated for credit. Prerequisites:
audition with director; instructor approval.

MUP 574 Music Theatre: Production. (1)

fall and spring

Participation in Lyric Opera Theatre productions. Section 1 (Vocal Per-
formance); Section 2 (Technical Music Theatre); Section 3 (Problems
in Production) to be taken concurrently with MUP 573, Section 2. May
be repeated for credit.

MUP 576 New Music Ensemble. (1)

fall and spring

Rehearsal and performance of music written in the last 20 years. May
be repeated for credit. Prerequisite: instructor approval.

MUP 579 Chamber Music Ensembles. (1)

fall and spring

String, brass, woodwind, percussion, keyboard, vocal, and mixed
ensembles. 2 hours per week. May be repeated for credit. Prerequi-
site: instructor approval.

MUP 581 Performance Pedagogy and Materials. (2)

fall and spring

Principles and methods of performance techniques for each perfor-
mance field. May be repeated for credit.

MUP 582 Collegium Musicum. (1)

not regularly offered

Singers and instrumentalists specializing in the performance of early
and unusual music. 2 hours per week. May be repeated for credit. Pre-
requisite: instructor approval.
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MUP 585 Percussion Ensemble. (1)

fall and spring

Rehearsal and performance of standard and original repertoire for the
percussion ensemble and related instruments. 2 hours per week. May
be repeated for credit. Prerequisite: instructor approval.

MUP 586 Jazz Band. (1)

fall and spring

Rehearsal and performance of new, traditional, and Latin literature for
jazz bands. 4 hours per week. May be repeated for credit. Prerequi-
site: instructor approval.

MUP 587 Ethnomusicology Ensembiles. (1)

fall and spring

Performance learning experience for the music of various cultures of
the world. May be repeated for credit. Prerequisite: knowledge of
instrument or instructor approval.

MUP 588 Piano Accompanying. (1)

fall and spring

Piano accompaniments found in vocal and instrumental literature; dis-
cussion of styles and performance practices; experience in public per-
formance. 2 hours per week. May be repeated for credit. Prerequisite:
Performance major with a concentration in piano accompanying or
instructor approval.

MUP 591 Seminar. (1-12)

not regularly offered

MUP 595 Continuing Registration. (1)

fall and spring

MUP 596 Solo Performance. (1)

fall and spring

May be full recital, major operatic role, solo performance with orches-
tra, ensemble, or lecture recital. Prerequisite: M.M. candidate in
applied music.

MUP 597 Solo Performance. (1)

fall and spring

See MUP 596.

MUP 671 Choral Repertoire. (3)

not regularly offered

Examination of large choral/orchestral works to determine their musi-
cal and textual characteristics from a conductor’s point of view.

MUP 727 Studio Instruction. (2 or 4)

fall and spring

Minimum contact of 1 hour per week. May be repeated for credit. Fee.
Prerequisite: D.M.A. candidate.

MUP 751 Seminar in Piano Literature. (2)

fall in odd years

In-depth study of selected topics related to the standard piano litera-
ture. Requires research paper, bibliography, class presentation. Semi-
nar.

MUP 792 Research. (1-12)

fall, spring, summer

MUP 796 Solo Performance. (1-15)

fall and spring

May be repeated for credit. Prerequisite: D.M.A. candidate.

MUP 799 Dissertation. (1-15)

fall and spring

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Music Education

See“Music,” page 271.
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Natural Science

Master’s Program

The Master of Natural Science (M.N.S.) degree offersthe
opportunity for interdisciplinary graduate training in the
natural sciences (biological sciences, mathematics, and
physical sciences) and cognate areas. The degree programis
especially suited for individuals who desire professional
training rather than research training. Because of designed
flexibility, the degree a so offers the opportunity for individ-
ualized professional graduate programs depending upon the
backgrounds and goals of the students. The mgjor is Natural
Science; students are expected to emphasize course work in
two or more areas of concentration. The program must be
interdisciplinary. More information can be found under the
various mgjorsin the natural sciences and by contacting fac-
ulty offering these concentrations:

1. biology,

. chemistry,

. geological sciences,
. mathematics,

. microbiology,

. physics, and

7. plant biology.

Admission. See “Admission to the Graduate College,”

page 92. A prerequisite for admission is the availability of
resources for the proposed program and having a faculty
member in one of the departments serve as a graduate advi-
sor. The submission of scores on the GRE (verbal, quantita-
tive, and analytical) is required of all applicants.

o~ wWN

Supervisory Committee. The supervisory committee, con-
sisting of three faculty members, is appointed by the dean of
the Graduate College upon the recommendation of the chair
of the academic unit in which the graduate advisor serves as
afaculty member. The supervisory committee is formed
soon after the student has been admitted to the degree pro-
gram. The graduate advisor and student suggest names of
persons to serve on the supervisory committee. The compo-
sition of the supervisory committee must reflect theinterdis-
ciplinary nature of the program.

Program of Study. A program of study is recommended by
the supervisory committee after conferring with the student.
The minimum number of semester hours required for the
degreeis 30. More may be required by the supervisory com-
mittee depending upon the background of the student and
the nature of the proposed program. In some cases under-
graduate courses may be required to remove deficiencies.

Foreign L anguage Requirements. None.
Thesis Requirements. A thesisis optional .

Final Examinations. A final written or oral examination, or
both, isrequired. Each examination is administered by the
supervisory committee.

COURSES

For course information, refer to the catalog sections of the majors
corresponding to the M.N.S.

Nonprofit Leadership and
Management

Certificate Program

The certificatein Nonprofit L eadership and Management,
offered through the College of Public Programs, is a gradu-
ate program that provides students with an understanding of
the nonprofit sector’srole in society and with the skills nec-
essary for effective leadership and management of these
organizations. The program is administered through an
interdisciplinary faculty committee representing the Depart-
ment of Recreation Management and Tourism, the School of
Public Affairs, and other departments. The objective of this
program is to provide students with professional skills
needed by leadersin the nonprofit sector, including the
understanding of the historical and philosophical context for
nonprofit organizations in society, the management of
human resources (paid and volunteer), the theory and prac-
tice of philanthropy, financial management practices, and
other topical content areas.

The certificate program requires a minimum of 15 semes-
ter hours of course work. To qualify for the certificate, the
student must compl ete three core classes and two classes
from aselected list. A practicum experienceis also required
of students lacking direct experience in nonprofit sector
work. The program is available to students who are pursuing
their graduate degree in a chosen field of study and who
have expressed interest in pursuing careers in the nonprofit
sector. In addition, the program is well suited for working
professionals who may or may not be pursuing a graduate
degree but who wish to strengthen their skills and connec-
tions to the nonprofit community. All applicants must have
two years of demonstrable nonprofit experience to obtain
the certificate.

For more information, see “ Center for Nonprofit L eader-
ship and Management,” page 39, or call 480/965-0607.
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Master’s and Certificate Programs

PamelaKidd
Associate Dean for Graduate Programs
and Research
(NUR 448) 480/965-3948
www.asu.edu/nursing

PROFESSORS
DURAND, KIDD, PERRY, THURBER

ASSOCIATE PROFESSORS
ADAMS, ALPERS, BAGWELL, BRILLHART, CESAROTTI,
DIRKSEN, ISMEURT, KILLEEN, KOMNENICH, MATTSON,
McCARTHY, PRIMAS, RODRIGUEZ

ASSISTANT PROFESSORS
LONG, McGRATH, PICKENS, SEHESTED,
SOUSA, ZUNKEL

CLINICAL ASSOCIATE PROFESSORS
BECK, BELL, FARGOTSTEIN, HAGLER, JASPER,
KASTENBAUM, MORRIS, STILLWELL, WHITE

CLINICAL ASSISTANT PROFESSORS
P. JOHNSON, W. JOHNSON, NUNEZ, SAYLES,
SHEARMAN, WOTRING

INSTRUCTOR
ROSDAHL

The faculty in the College of Nursing offer a graduate
program leading to the M.S. degree in Nursing. Concentra-
tions are available in one of the following areas:

1. adult health nursing,

2. community health nursing,

3. community mental health/psychiatric nursing,

4., family health nursing,

5. parent-child nursing with the tracks of the childbear-
ing family and nursing of children, and

6. women'’s health nursing.

The purpose of the graduate program isto provide an aca-
demic environment that fosters scholarship, critical think-
ing, creativity, and prepares nurses for leadership as nurse
specialists and beginning researchers. The graduate program
offers advanced level courses that can be used as a base for
doctoral study and for functional role development in teach-
ing, management, or practice as a nurse practitioner.

The master’s program is designed to prepare graduates to

1. synthesize advanced knowledge using concepts, the-
ories, principles, and research from nursing, human-
ities, and sciences to devel op advanced nursing prac-
tice knowledge which emphasizes the holistic
approach;

2. demonstrate |eadership, management, and teaching
abilities in advanced nursing practice;

3. assumeleadership, responsibility, and accountability
for holistic therapeutic interventionswithin or across
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levels of care for diverse clients including individu-
als, families, groups, or communities;

4. participate in professional nursing organizations and
political arenas;

5. participate in research and utilize research findings;

6. communicate scholarly ideas and professional
knowledge to colleagues, other disciplines, and the
public;

7. provide leadership in collaboration with clients and
other health care professionals in the planning and
delivery of holistic health care that is responsive to
changing needs and societal trends;

8. examine critically the health of populations and
related health care issues; and

9. demonstrate lifelong personal and professional
learning.

Functional Areas. The curriculum also provides creative
study in teaching, management, and clinical nurse practi-
tioner roles, including adult, pediatrics, women's health,
psychiatric, and family. In addition, students may pursue
specia interests, such as health problems of selected
groups, or unique aspects of the student’s area of concentra-
tion.

A post-master’s Nurse Practitioner certificate program is
available.

MASTER OF SCIENCE

See “Master's Degrees,” page 100, for general require-
ments.

Admission. See “Admission to the Graduate College,’
page 92.

Admission to graduate statusin the College of Nursing is
based upon meeting the following requirements:

1. junior or senior status or a cumulative GPA equal to
3.00 (4.00 =A);

2. abaccalaureate degree in nursing accredited by a
nationally recognized accrediting agency;

3. current Arizona license to practice as aregistered
nurse and/or to enroll in some nursing practicum
COUrses,

4. satisfactory completion of the Graduate Record
Examination in the past five years with scores of 500
or higher in each of the three areas preferred;

5. oneyear of work experience in arelevant area of
professional nursing (additiona years may be
required for nurse practitioner roles);

6. adescriptive statistics course in a college or univer-
sity with agrade of “C” or higher, and an inferential
statistics course with agrade of “B” or higher;

7. three professional recommendations from individu-
als knowledgeabl e about the applicant’s academic
and nursing leadership potential;

8. aninterview with arepresentative of the specialty
areg,
9. eligibility for admission to the Graduate College;
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10. completion of the TOEFL with a score of 550 or higher
and of all requirements for the Commission on Foreign
Graduate Nursing Schools (CFGNS) if considered an
international student; and

11. completion of a baccalaureate level health assessment
course within the preceding five yearsfor all nurse prac-
titioner programs.

Applicants who reside and work, or plan to reside and
work, in rural or medically underserved areas are encour-
aged to apply for admission. Applications to the program
are due February 1.

Supervisory Committee. The dean of the Graduate Col-
lege, upon recommendation of the College of Nursing asso-
ciate dean for Graduate Programs and Research, appoints
the supervisory committee. The supervisory committee rec-
ommends the program of study, administers any specia
qualifying examinations, administers the final oral examina-
tion, and approves the thesis or the nonthesis option project.

Program of Study. The program of study for the M.S.
degree consists of aminimum of 40 semester hours for the
nursing administration and community health areas and
from 47 to 53 hours for the nurse practitioner role specialty
aress.

The program of study for the M.S. degreein Nursing
requires the completion of a strong research component.
This requirement can be accomplished by either of two
pathways: (1) completion of the required research course
and six hours of thesis or (2) completion of the nonthesis
option that includes the required research course (three
hours), the research utilization course (three hours), the
applied project course (one hour), and a presentation of the
completed requirements. The completed project and presen-
tation are evaluated by the student’s supervisory committee.

Foreign L anguage Requirements. None.

Degree Requirements. The student must successfully com-
plete the following as defined by the supervisory committee
and as approved by the dean of the Graduate College:

1. the program of study,
2. acomprehensive written examination as required,

3. athesisand final ora examination in defense of the
thesis or nonthesis option project.

RESEARCH ACTIVITY

Research within the College of Nursing focuses on under-
standing and addressing risk behaviors in vulnerable popu-
lations for the purpose of promoting health. Research inter-
ests of the College of Nursing faculty may be accessed by
visiting www.asu.edu/nursi ng/facultystaff on the Web.

COMMUNITY HEALTH PRACTICE (CHP)

CHP 598 Special Topics. (1-4)

fall and spring

Possible topics:

(a) Community Assessment and Analysis. (3)
spring
Provides training and experience in community assessment and
analysis applicable to public health practice.

(b) Community/Public Health Nursing Theory and Role. (3)
spring
Students analyze and synthesize the theoretical and conceptual
basis of community and public health nursing applicable to cur-

rent and future nursing roles. Lecture, discussion, cooperative
learning strategies.

(c) Introduction to Community Health Practice. (3)
fall
First course in the community health practice and/or Nursing
sequence. Introduces the student to the definition, philosophy,
history, and principles of public health as well as the organization
and structure of public health agencies, and the core functions
and essential public health services. Includes a focus on health
promotion, disease prevention, and the social, cultural, and envi-
ronmental factors that influence health, disease, and iliness.

(d) Program Planning and Evaluation. (3)
fall
Presents a systems approach in the planning of effective health
services to meet the needs of communities. Builds on theory and
principles from previous courses in this concentration including
information related to health deficits, community assets, and
organizational capacity. Students apply planning, management,
and evaluation theory in developing a viable, evidence-based
plan in collaboration with community partners, organization, or
policy makers. Plans include effective and culturally appropriate
implementation strategies and utilize a state or national health
objective as a framework for planning.

Prerequisite: admission to the graduate Nursing program or admission

to the community health practice concentration of the Arizona gradu-

ate program in Public Health or instructor approval.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

NURSING (NUR)

NUR 500 Research Methods. (3)

fall and spring

Research methods including research conceptualization and design in
nursing. Prerequisites: admission to graduate Nursing program; grad-
uate-level inferential statistics course.

NUR 501 Advanced Adult Health Assessment/Promotion:
Advanced Theory. (4)

fall

Expands adult health assessment/promotion skills through knowl-
edge/strategies essential for developing and interpreting data. Lec-
ture, demonstration. Prerequisite: all core and flexible core courses
except thesis/project. Corequisite: NUR 580.

NUR 502 Management and Maintenance of Adults with Chronic
Health Alterations: Advanced Theory. (4)

spring

Includes theory/research that guides the management/maintenance
of adults with chronic health alterations. Emphasizes psychophysio-
logical interrelationships of ilinesses. Lecture, seminar. Prerequisites:
NUR 501; all core and flexible core courses except thesis/project. Pre-
or corequisite: NUR 580.

NUR 503 Management and Maintenance of Adults with Acute
Health Alterations: Advanced Theory. (3)

spring

Emphasizes theoretical research foundations essential for advanced
practice involving care of adults with acute episodic alterations in
health. Lecture, seminar. Prerequisite: NUR 501. Pre- or corequisite:
NUR 580.

NUR 521 Community Mental Health/Psychiatric Nursing:
Advanced Mental Health Assessment. (3)

fall

Theories related to holistic health assessment for the promotion of
physical/psychological health; develops skill in mental health assess-
ments. Lecture, seminar, lab. Prerequisite: all core and flexible core
courses except thesis/project.

NUR 522 Community Mental Health/Psychiatric Nursing:
Advanced Theory I. (3)

fall

Analyzes issues, theories, and research in restoration and promotion
of mental health. Emphasizes developing conceptual framework for
psychiatric nursing. Prerequisites: NUR 521; all core and flexible core
courses except thesis/project. Corequisite: NUR 580.
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NUR 523 Community Mental Health/Psychiatric Nursing:
Advanced Theory Il. (3)

spring

Focuses on development of theoretical basis for intervention and a
knowledge base for collaboration and consultation in the mental
health area. Prerequisites: NUR 522; all core and flexible core courses
except thesis/project. Corequisite: NUR 580.

NUR 524 Psychoneuroimmunology Approaches to Practice. (3)
summer

Overview of theories, concepts, and research in psychoneuroimmu-
nology including physiological aspects and application to a holistic
nursing model. Seminar. Prerequisite: admission to graduate Nursing
program.

NUR 525 Neonatal/Pediatric Physiology and Embryology. (3)

fall

Prepares advanced practice nurses to use embryology, genetics, and
physiology concepts within the nursing process in the care of pediatric
and neonatal patients. Lecture, discussion, participative dialogues,
case studies. Prerequisites: undergraduate anatomy and physiology
courses.

NUR 526 Advanced Neonatal Physical Assessment. (4)

fall

Develops assessment skills related to neonate/infant, including his-
tory-taking, physical, developmental, behavioral, cultural, and genetics
assessment to provide comprehensive advanced practice neonatal
nursing care. Lecture, seminar, discussion, case studies. Prerequisite:
instructor approval. Corequisite: NUR 525.

NUR 527 Neonatal and Pediatric Pharmacology in Nursing Prac-
tice. (3)

spring

Examines and discusses the rationale, action, and therapeutic effect
for using each class of medications employed in neonatal and pediat-
ric health care. Lecture, seminar, discussion, case studies, clinical.
Pre- or corequisites: both NUR 525 and 526 (or 558) or only instructor
approval.

NUR 528 Advanced Developmental and Family-Centered Nursing
Care. (4)

spring

Provides the foundation for providing advanced nursing care of chil-
dren that is developmentally supportive, family-centered, and cultur-
ally competent. Lecture, seminar, discussion, skills laboratory, clinical.
Fee. Pre- or corequisites: both NUR 525 and 526 (or 558) or only
instructor approval.

NUR 531 Nursing of Children: Advanced Theory . (3)

fall

Focuses on current practices, research, and issues related to health
promotion and disease prevention for children and adolescents. Lec-
ture, seminar. Prerequisite: all core and flexible core courses except
thesis/project. Corequisite: NUR 580.

NUR 532 Nursing of Children: Advanced Theory II. (3)

spring

Focuses on concepts, theories, and research as a basis for strategies
related to management of illness and health maintenance for children.
Lecture, seminar. Prerequisites: NUR 531; all core and flexible core
courses except thesis/project. Corequisite: NUR 580.

NUR 533 Nursing of Children with Special Needs: Advanced The-
ory. (3)

spring

Focuses on concepts, theories, and research related to acute and
chronic health deviations of children. Lecture, seminar. Prerequisites:
NUR 531 (or instructor approval); all core and flexible core courses
except thesis/project. Corequisite: NUR 580.

NUR 534 Women'’s Health: Advanced Theory I. (4)

fall

Focuses on theories, principles, and research related to managing the
health of normal perinatal women and families. Cooperative learning
strategies. Prerequisite: all core and flexible core courses except the-
sis/project. Corequisite: NUR 580.

NUR 535 Women's Health: Advanced Theory . (4)

spring

Focuses on management of nursing care for high-risk perinatal
women and women with common health problems. Cooperative learn-
ing strategies. Prerequisites: NUR 534; all core and flexible core
courses except thesis/project. Corequisite: NUR 580.
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NUR 551 Theoretical Foundations of Advanced Practice Nursing.
(3)

fall and spring

Facilitates student exploration and examination of the foundations of

advanced nursing practice. Lecture, seminar. Prerequisite: admission
to graduate Nursing program.

NUR 552 Health Care Issues and Systems. (3)

fall and spring

Analyzes organization, financing, service delivery and outcomes of
the health system. Emphasizes policy issues, roles, and challenges
for nurses. Lecture, seminar. Prerequisite: admission to graduate
Nursing program.

NUR 553 Life Span Development. (3)

fall

Critical examination of concepts, theories, issues, and research
related to developmental periods throughout the life span. Analyzes
biological and health, cognitive, psychological, and sociocultural influ-
ences. Lecture, discussion. Prerequisite: admission to graduate Nurs-
ing program.

NUR 554 Population-Based Health Care. (3)

fall and spring

Identification and assessment of specific community health needs and
health care patterns of target populations. Addresses promotion, pro-
tection, and improvement of health when planning health care ser-
vices. Lecture, seminar. Prerequisite: admission to graduate Nursing
program.

NUR 558 Advanced Pediatric Health Assessment. (3)

spring

Expansion of basic health assessment skills and development of clini-
cal problem-solving skills for advanced practice nurses. Includes
assessments of infants, children, and adolescents. Lecture, lab. Pre-
requisites: admission to graduate Nursing program; undergraduate
health assessment within the last five years.

NUR 559 Advanced Health Assessment. (3)

spring

Expansion of basic health assessment skills and development of clini-
cal problem-solving skills for advanced practice nurses. Includes
assessments of infants, children, adolescents, and adults. Lecture,
lab. Fee. Prerequisites: admission to graduate Nursing program;
undergraduate health assessment within the last five years.

NUR 561 Advanced Practice Nursing Role. (2)

summer

Focuses on the examination and implementation of the role of the
advanced practice nurse, emphasizing major components and sub-
components of the role. Lecture, seminar. Prerequisite: admission to
graduate Nursing program or instructor approval.

NUR 562 Family Nurse Practitioner Advanced Theory I: Health
Promotion, Management, and Maintenance. (4)

fall

First didactic role specialty course. Focuses on concepts and strate-
gies to promote, manage, and maintain health of child, adult, and fam-
ily. Prerequisite: all core and flexible core courses except thesis/
project. Corequisite: NUR 580.

NUR 563 Family Nurse Practitioner Advanced Theory II: Health
Promotion, Management, and Maintenance. (4)

spring

Second didactic role specialty course utilizing knowledge from previ-
ous courses to formulate therapeutic promotion, management, and
maintenance for individuals across the life span. Prerequisites: NUR
562; all core and flexible core courses except thesis/project. Corequi-
site: NUR 580.

NUR 564 Applied Pharmacotherapeutics for Advanced Practice.
©)

spring

Life span course for advanced nurse practitioners to expand knowl-
edge of pharmacotherapeutic concepts and principles. Lecture, dis-
cussion, case studies. Prerequisite: admission to graduate Nursing
program.

NUR 565 Applied Physiology/Pathophysiology in Advanced Prac-
tice. (3)

spring

Advanced nurse practitioner course designed to expand previously
acquired anatomy and physiology knowledge and discern pathological
alterations across the life span. Lecture, seminar, case studies. Pre-
requisites: admission to graduate Nursing program; undergraduate
anatomy and physiology.
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NUR 566 Pediatric Physiology/Pathophysiology. (3)

spring

Analyzes the patterns of heredity, cellular differentiation, and the
development of systems in the infant to adolescent. Prerequisite:
admission to graduate Nursing program.

NUR 571 Teaching in Nursing Programs. (3)

not regularly offered

Analyzes theories, issues, and research related to teaching in nursing.
Focuses on the process of teaching/learning. Seminar, cooperative
learning. Prerequisite: graduate standing.

NUR 578 Gestalt Therapy . (3)

fall

Introduction to theory and methodology of Gestalt therapy and its uses
for mental health promotion and restoration.

NUR 579 Gestalt Therapy II. (3)

spring

Focuses on further development of Gestalt therapy and its application
in working with various client populations. Prerequisite: NUR 578.

NUR 580 Practicum (Electives). (1-4)

not regularly offered

Clinical application of theories, concepts, and principles such as
health promotion, health management, health maintenance, teaching,
management, and special clinical studies. Fee.

NUR 580 Advanced Nursing Practicum I, Il. (1-12)
fall and spring
Clinical application of theories, concepts, and principles in areas of
concentration. Conferences. Possible topics:
(a) Adult Health Nursing. (2—6)
Fee.
(b) Community Health Nursing. (2—6)
(c) Community Mental Health/Psychiatric Nursing. (2—6)
(d) Family Health Nursing. (2-6)
Fee.
(e) Parent-Child Nursing with the Tracks of the Childbearing Family
and Nursing of Children. (2-6)
Fee.
()  Women’s Health Nursing. (2-6)
Prerequisite: admission to graduate Nursing program. Corequisite:
NUR 501 or 502 or 503 or 522 or 523 or 531 or 532 or 533 or 534 or
535 or 562 or 563.

NUR 582 Advanced Human Physiology. (3)

fall

Analyzes major theories and concepts of human physiology. Explores
interrelationship of physiology and health. Prerequisite: admission to
graduate Nursing program.

NUR 584 Community Health Nursing Internship. (3)

spring

Students operationalize community health nursing/public health con-
tent in leadership roles in a variety of community agencies. Clinical
internship. Prerequisite: NUR 580.

NUR 585 Stress Reduction. (3)

not regularly offered

Theory, application, and evaluation of mind/body relaxation methods,
including physiological effects. Emphasizes research findings. Daily
student practice. Prerequisite: graduate standing or instructor
approval.

NUR 586 Advanced Pathophysiology. (3)

spring

Manifestation of altered human physiology and disease. Uses sys-
tems theory to analyze the relationships of disease and physiology.
Prerequisites: NUR 582; admission to graduate Nursing program.

NUR 589 Research Utilization. (3)

fall and spring

Emphasizes the synthesis and application of research to an identified
clinical nursing problem. Prerequisite: all core and flexible core
courses except thesis/project. Corequisite: NUR 593.

NUR 591 Seminar. (2-4)

not regularly offered

Advanced topics, including curriculum development and health promo-
tion. Prerequisite: instructor approval in selected courses.

NUR 593 Applied Project. (1)

fall and spring

Preparation of a supervised applied project that is a graduation
requirement in some professional majors. Prerequisite: all core and
flexible core courses. Corequisite: NUR 589.

NUR 598 Special Topics. (1-4)
not regularly offered
Special study, including issues in health care and organizations, man-
agement in nursing, ethical issues, and clinical nurse specialist role.
Possible topics:
(a) Advanced Neonatal Theory . (4)
fall
Fee.
(b) Advanced Neonatal Theory Il. (3)
spring
(c) Epidemiology. (2)
(d) Nursing of Children with Development Disabilities. (3)
(e) School Nursing Practice. (3)
NUR 599 Thesis. (1-6)
fall, spring, summer
Research proposal development, data collection and analysis, thesis
writing, and thesis oral defense. Six hours required. Prerequisite: all
core and flexible core courses.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Nutrition

Master’'s Program

LindaA. Vaughan
Chair

(HSC 1386) 480/727-1728
Fax 480/727-1064
www.east.asu.edu/ecollege/nutrition

PROFESSORS
JOHNSTON, MANORE, VAUGHAN

ASSOCIATE PROFESSOR
MONTE

ASSISTANT PROFESSOR
HAMPL

SENIOR LECTURER
MARTIN

LECTURER
DIXON

The faculty in the Department of Nutrition, at ASU East,
offer agraduate program leading to aM.S. degreein Human
Nutrition. The department also offers a combined M.S./Die-
tetic Internship program, which is currently granted Devel-
opmental Accreditation by the

COMMISSION ON ACCREDITATION FOR
DIETETICS EDUCATION OF THE AMERICAN
DIETETIC ASSOCIATION (ADA)

216 W JACKSON BLVD

CHICAGO IL 60606-6995

The commission can be reached by phone at 312/
899-4876.

Admission. Applications for admission and graduate assis-
tantships are accepted until February 1 preceding the fall
semester to which the applicant is seeking admission. In
addition to meeting Graduate College requirements, stu-
dents must submit an official record of their scores on the
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Graduate Record Examination (verbal, quantitative, and
analytical), three letters of recommendation, a résumé of
employment and academic experiences, and the completed
departmental Supplementary Information Form. Students
wishing to be considered for graduate assi stantships must
a so complete the Graduate College and departmental
forms. The prerequisites for graduate work in Nutrition are
as follows: anatomy and physiology with laboratory, bio-
chemistry with laboratory, general chemistry with labora-
tory, general nutrition, introductory statistics, microbiology
with laboratory, and organic chemistry with laboratory.
Admission procedures for the Dietetic Internship are
explained below.

Program of Study. The program of study consists of amin-
imum of 31 semester hours. Required courses are NTR 500
Research Methods in Nutrition (or an equivalent course,
with advisor approval), three to six semester hours of 500-
level statistics courses approved by an advisor, six semester
hours of thesis/research credit, a one-semester-hour depart-
mental seminar (NTR 591 S: Recent Developmentsin Food
and Nutrition), and six semester hours of nutrition seminars
selected from NTR 531, 532, and/or 598. Students complet-
ing the Dietetic Internship must also complete six semester
hours of NTR 580 Dietetics Practicum; only three semester
hours of NTR 580 may be applied toward the M.S. degree.
Additional courses may be selected upon consultation with
an advisor.

Foreign L anguage Requirements. None.
Thesis Requirements. A thesisis required.

Final Examination. A final oral examination in defense of
the thesisis required.

RESEARCH ACTIVITY

Thefaculty in the Department of Nutrition are engaged in
abroad range of research activities. Undergraduate students
are encouraged to collaborate with faculty and graduate stu-
dents in the research process. Department faculty are well
recognized for their research in the areas of Vitamin C
metabolism, nutrition and exercise, the nutrient intakes of
children and young adults, and the nutritional status of free-
living and homebound elderly. Nutrition faculty conduct
controlled metabolic feeding studies, investigate food prod-
uct stability, analyze national food and nutrient data sets,
and assess the nutritional status of athletes and physically
active adults. Interdisciplinary research is conducted in con-
junction with anthropology, exercise science, food science,
immunology, nursing, and other faculty. For more informa-
tion access the Department of Nutrition Web site at
www.east.asu.edu/ecollege/nutrition.

Dietetic I nternship. Admission to the Dietetic Internship
requires regular or unconditional admission to the Depart-
ment of Nutrition's graduate program and submission of an
official Verification Statement documenting successful com-
pletion of a Didactic Program in Dietetics (DPD). If DPD
reguirements have not been met at the time application to
the Dietetic Internship is made, students must submit an
Intent to Complete form and al DPD courses must be com-
pleted before entering the program. Students must provide
documentation that a minimum of 150 hours of clinical
experience has been completed within the past five years.
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The Dietetic Internship does not participate in computer
matching. Students must complete both the M.S. degree
reguirements and the Internship practicum requirements to
satisfy the Dietetic Internship requirements and establish
eligibility to sit for the Registration Examination for Dieti-
tians.

NUTRITION (NTR)

NTR 440 Advanced Human Nutrition 1. (3)

fall

Metabolic reactions and interrelationships of vitamins, minerals, and
water. Prerequisites: BIO 202 and CHM 231 and NTR 241 (or their
equivalents).

NTR 441 Advanced Human Nutrition II. (3)

spring

Metabolic reactions and interrelationships of carbohydrate, lipid, and
protein. Prerequisites: BCH 361 and BIO 202 and NTR 241 (or their
equivalents).

NTR 442 Experimental Foods. (3)

fall and spring

Food product development techniques, food evaluation and testing,
and investigation of current research into food composition. 2 hours
lecture, 3 hours lab. Fee. Prerequisites: CHM 231; NTR 142.

NTR 444 Diet Therapy. (3)

spring and summer

Principles of nutritional support for prevention and treatment of dis-
ease. Prerequisites: BIO 201 and 202 and NTR 241 (or their equiva-
lents).

NTR 445 Quantity Food Production. (3)

fall and spring

Standardized methods of quantity food preparation, operation of insti-
tutional equipment, institutional menu planning, quantity food experi-
ences. May require field trips. Lecture, lab. Fee. Prerequisites: NTR
100 (or 241) and 344 (or their equivalents).

NTR 446 Human Nutrition Assessment Lecture/Laboratory. (3)
spring

Clinical and biochemical evaluation of nutritional status. 2 hours lec-
ture, 3 hours lab. Fee. Prerequisites: BCH 361, 367; NTR 440 (or
441).

NTR 448 Community Nutrition. (3)

fall and spring

Food-related behaviors; organization and delivery of nutrition ser-
vices; program design, implementation, and evaluation strategies;
nutrition assessment of populations. Prerequisite: NTR 241 (or its
equivalent).

General Studies: L

NTR 450 Nutrition in the Life Cycle I. (3)

fall

Emphasis on nutritional needs and problems during pregnancy, lacta-
tion, infancy, and childhood. Prerequisite: NTR 100 or 241 (or its
equivalent).

NTR 451 Nutrition in the Life Cycle Il. (3)

spring

Nutritional requirements and nutrition-related disorders of adoles-
cence, middle adulthood, and later life. Prerequisite: NTR 100 or 241
(or its equivalent).

NTR 500 Research Methods in Nutrition. (3)

fall

Experimental design; methods of data collection, laboratory analyses,
and statistical analyses; development of thesis proposal. Lecture, lab.
Fee. Prerequisites: 1 course each in advanced nutrition, biochemistry,
and statistics.

NTR 531 Recent Developments in Nutrition. (1)

fall and spring

Selected topics addressing current issues in nutrition research. Pre-
requisites: 1 course each in advanced nutrition and biochemistry.
NTR 532 Current Research in Nutrition. (3)

spring

Vitamins and minerals. Prerequisites: 1 course each in advanced
nutrition and biochemistry.
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NTR 540 Advanced Micronutrient Metabolism. (3)

fall

Metabolism of vitamins and minerals, primarily as applied to humans,
with research literature emphasized. Prerequisites: 1 course each in
basic nutrition and biochemistry.

NTR 541 Advanced Macronutrient Metabolism. (3)

spring

Metabolism of protein, fat, and carbohydrate, primarily as applied to
humans, with research literature emphasized. Prerequisites: 1 course
each in basic nutrition and biochemistry.

NTR 542 Advanced Food Product Development. (3)

fall and spring

Food product development techniques, food evaluation and testing,
and investigation of current research into food composition. 2 hours
lecture, 3 hours lab. Fee. Prerequisites: CHM 231 and NTR 142 (or
their equivalents).

NTR 544 Therapeutic Nutrition. (3)

spring and summer

Current theories of the nutritional prevention or treatment of various
diseases. Prerequisites: 1 course each in basic nutrition, introduction
to diet therapy, and physiology.

NTR 545 Recent Developments in Institutional Feeding. (3)

fall and spring

Current practices in institutional feeding, including supervised practi-
cum with local quantity food operation. 1 hour lecture, 6 hours lab.
Fee. Prerequisites: NTR 142 and 344 (or their equivalents).

NTR 546 Assessment Techniques in Nutrition. (3)

spring

Clinical and biochemical evaluation of nutritional status. 2 hours lec-
ture, 3 hours lab. Fee. Prerequisites: 1 course each in advanced nutri-
tion, biochemistry, and physiology.

NTR 548 Nutrition Program Development. (3)

fall and spring

Planning, development, implementation, and evaluation of community
nutrition programs, including the process of grant applications. Prereq-
uisites: 1 course each in basic nutrition and sociology.

NTR 550 Advanced Maternal and Child Nutrition. (3)

fall

In-depth review of metabolic characteristics and nutritional needs of
the pregnant woman, lactating woman, infant, and child. Prerequisites:
1 course each in basic nutrition, biochemistry, and physiology.

NTR 551 Advanced Geriatric Nutrition. (3)

spring

In-depth review of metabolic characteristics and nutritional require-
ments of the elderly. Prerequisites: 1 course each in basic nutrition,
biochemistry, and physiology.

NTR 580 Dietetics Practicum. (3-9)

fall, spring, summer

Structured practical experience in the Dietetic Internship, supervised
by practitioners with whom the student works closely. Practicum. Pre-
requisite: acceptance into the Dietetic Internship.

NTR 591 Seminar. (1-12)

not regularly offered

Possible topics:

(@) Recent Developments in Food and Nutrition. (1)

NTR 592 Research. (1-12)

not regularly offered

NTR 593 Applied Project. (1-12)

not regularly offered

NTR 594 Conference and Workshop. (1-12)

not regularly offered

NTR 598 Special Topics. (1-4)

not regularly offered

In-depth review of recent research in areas including nutrition and
exercise, nutrition and immunology, energy balance, vegetarianism,
nutritional pathophysiology. Fee. Prerequisites: 1 course each in
advanced nutrition, biochemistry, and physiology.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Performance

See“Music,” page 271.

Philosophy
Master’s and Doctoral Program

Brad Armendt
Chair
(PS A524) 480/965-3394
philosophy@asu.edu
www.asu.edu/clas/philosophy

REGENTS’ PROFESSOR
MURPHY

PROFESSORS
COHEN, CREATH, FITCH, FRENCH, HUMPHREY,
MAIENSCHEIN, WHITE

ASSOCIATE PROFESSORS
ARMENDT, BLACKSON, de MARNEFFE, GULESERIAN,
KOBES, McGREGOR, REYNOLDS

ASSISTANT PROFESSORS
DEVLIN, MASON

LECTURER
BOLTON

The faculty in the Department of Philosophy offer a grad-
uate program leading to the M.A. or Ph.D. degreein Philos-
ophy. For the specific requirements of the Ph.D., contact the
department.

MASTER OF ARTS

See “Master’s Degrees,” page 100, for general require-
ments.

Prerequisites. At least 15 semester hours of upper-division
course work in philosophy, including history of philosophy,
epistemol ogy, metaphysics, and the equivalent of PHI 333
Introduction to Symbolic Logic are required. No course
credits in which a grade of less than “B” has been earned
may count toward meeting this 15-semester-hour require-
ment. Persons otherwise qualified for admission but lacking
the above prerequisites may make up this deficiency by
enrolling as a nondegree graduate student and taking those
philosophy courses necessary to compl ete the prerequisite.
If some or most of the prerequisites have already been met,
the student may be admitted into the program under “provi-
sional status’ or under “regular statuswith deficiencies”” All
applicants for admission to the program must submit scores
for the general section of the Graduate Record Examination.

Program of Study. The M.A. degree program in Philoso-
phy is designed to prepare students either to teach philoso-
phy at the community college level, to enter doctoral pro-
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gramsin philosophy at other institutions, or to be employed
inany areasthat require critical, analytical thinking (such as
medicine, law, government, or publishing). The program
seeks to maintain a balance between a breadth of course
offeringsin the traditional areas of philosophy—metaphys-
ics, ethics, epistemology, logic, and history of philosophy—
and opportunities for study in current philosophical devel-
opments, such as the philosophy of science, philosophy of
language, and philosophical psychology. The program of
study includes at least 30 semester hours of approved gradu-
ate-level courses, not including PHI 599 Thesis. An addi-
tional six hoursof PHI 599 Thesisisrequired. The details of
each student’s program are worked out with the director of
graduate studies.

Cour se Requirements. Each student is required to take an
approved graduate-level course of three semester hours or
more in each of the following areas and to obtain at least a
“B” in each course: metaphysi cs/epi stemol ogy, value theory
and logic; and any two of thefollowing: history of early phi-
losophy, history of modern philosophy, and history of con-
temporary philosophy.

Foreign L anguage Requirements. None.

Thesis Requirements. A thesisis required. This written
work must demonstrate the ability to carry out independent
research in philosophy.

Final Examinations. A final oral examination in defense of
the thesisis required.

DOCTOR OF PHILOSOPHY

Prerequisites. At least 15 semester hours of upper-division
course work in philosophy, including history of philosophy,
epistemol ogy, metaphysics, and the equivalent of PHI 333
Introduction to Symbolic Logic are required. No course
credits in which a grade of lessthan “B” has been earned
may count toward meeting this 15-semester-hour require-
ment. If some or most of the prerequisites have already been
met, the student may be admitted into the program under
“provisional status’ or under “regular status with deficien-
cies”

Admission. All applications for admission to the Ph.D.
degree program in Philosophy must be accompanied by
compl ete transcripts, the applicant’s scores in the GRE apti-
tude exam, three letters of recommendation from persons
qualified to judge the applicant’s potential for graduate
work in philosophy, asample of philosophical writing, and a
statement of purpose.

Program of Study. The Ph.D. degree program in Philoso-
phy is designed to prepare students for careers as philoso-
phers and teachers of philosophy, and in areas that may ben-
efit from advanced training in philosophy, such as law, civil
service, and publishing. The program of study includes 60
semester hours (30 beyond the M.A.) of graduate credit plus
24 semester hours of research and dissertation. The stu-
dent’s program of study is selected by the student in consul-
tation with the graduate director and the supervisory com-
mittee and is approved by the supervisory committee.

Cour se Requirements. To ensure breadth in the traditional
areas of philosophy, students are required to pass these
courses with agrade of “B” or higher:
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1. Two graduate coursesin history of philosophy.
These courses must be in two different areas chosen
from ancient, modern, and contemporary.

2. Two graduate courses in value theory.

3. Four graduate courses in metaphysics and episte-
mology (including areas such as philosophy of lan-
guage, philosophy of science, and philosophy of
mind).

4. One advanced coursein symbolic logic (at the 400
or 500 level). Students may satisfy the logic require-
ment by examination.

Foreign Language Requirement. None.

Comprehensive Examination. Students will be examined
in their area of specialization and competence. The written
and oral examinations are based on a bibliography compiled
by the student and approved by the student’s advisory com-
mittee. Normally these examinations are taken after the stu-
dent has completed at least 60 hours of graduate course
work.

Dissertation Prospectus. Each doctoral candidate will pre-
pare a prospectus of four to seven pages for the dissertation.
The format and design of the prospectus will be determined
by the candidate and committee chair. The prospectus
should include a

1. thesis statement,

2. discussion of relevant literature,

3. discussion of the approach to the project, and
4. bibliography.

Dissertation. A dissertation based on original research is
required. Research for the dissertation is supervised by a
committee of at least three faculty members, appointed by
the graduate director in consultation with the student. Stu-
dents must enroll for aminimum of 12 semester hours of
Research or Dissertation credit after admission to candi-
dacy.

Final Examination. An oral examination in defense of the
dissertation is reguired.

RESEARCH ACTIVITY

The department offers a solid program in traditional and
contemporary philosophy. General areas of research include
ethics, political philosophy, metaphysics, epistemology, phi-
losophy of law, philosophy of science, philosophy of lan-
guage, philosophy of religion, and the history of philosophy.
The topicstreated in recent and current faculty research
include moral psychology and moral emotions, environmen-
tal ethics, feminist analysis of law, liberty and paternalism,
causation, rational choice theory, contexualism in episte-
mology, perceptual knowledge, the nature of consciousness,
the role of the a priori in science and philosophy, truth, ref-
erence, externalist theories of mental content, and free will.

PHILOSOPHY (PHI)

PHI 401 Rationalism. (3)

not regularly offered

Examines classical philosophical rationalism, as in Descartes,
Spinoza, Malebranche, or Leibniz. Contemporary rationalist thought
may also be examined. Prerequisites: PHI 302 and 305 (or 309 or 312
or 316 or 317).
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PHI 402 Empiricism. (3)

not regularly offered

Examines representatives of either classical or contemporary philo-
sophical empiricism, e.g., Bacon, Hobbes, Locke, Butler, Berkeley,
Reid, Hume, Mill, Carnap, and Ayer. Prerequisites: PHI 302 and 305
(or 309 or 312 or 316 or 317).

General Studies: HU

PHI 403 Contemporary Analytic Philosophy. (3)

once a year

Aims and methods of such 20th-century philosophers as Frege,
Moore, Russell, Wittgenstein, Carnap, Ayer, Wisdom, Ryle, Austin,
Strawson, Quine, and Sellars, with application to metaphysics and
epistemology. Prerequisites: PHI 302 and 312 (or 314 or 315 or 316 or
317 or 401 or 402).

General Studies: HU

PHI 413 Advanced Symbolic Logic. (3)
not regularly offered

Properties of formal systems axiomatizing propositional and 1st-order
predicate logic. May also include modal logic, number theory, and lim-
its of logicism. Prerequisite: PHI 333.

PHI 420 Topics in Philosophy. (3)

once a year

Course descriptions on file in department. May be repeated for credit.
Possible topics:

(a) History of Philosophy

(b) Metaphysics/Epistemology

(c) Philosophy of Language/Logic

(d) Philosophy of Science

(e) Value Theory

Prerequisite: one relevant upper-division PHI course or instructor
approval.

PHI 590 Reading and Conference. (1-12)
not regularly offered

PHI 591 Seminar. (1-12)

once a year

Possible topics:

(a) Aesthetics. (1-3)

(b) Epistemology. (1-3)

(c) Ethics. (1-3)

(d) History of Philosophy. (1-3)

(e) Logic. (1-3)

(f) Metaphysics. (1-3)

(9) Philosophy of Language. (1-3)

(h) Philosophy of Law. (1-3)

(i) Philosophy of Science. (1-3)

()) Social and Political Philosophy. (1-3)
PHI 592 Research. (1-15)

not regularly offered

PHI 599 Thesis. (1-12)

fall and spring

PHI 790 Reading and Conference. (1-12)
not regularly offered

PHI 792 Research. (1-15)

not regularly offered

PHI 799 Dissertation. (1-15)

not regularly offered

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Physical Education

See “Master of Physical Education,” page 217.

Physics
Master’s and Doctoral Programs

Barry G. Ritchie
Chair
(PS F470) 480/965-3561
phyast.grad@asu.edu
phy.asu.edu

REGENTS’ PROFESSORS
SMITH, SPENCE

PROFESSORS
ALARCON, BENNETT, BURSTEIN, CHAMBERLIN,
COMFORT, COWLEY, DOAK, DOW, HESTER, JACOB,
KAUFMANN, LINDSAY, MENENDEZ, PAGE, PONCE, REZ,
RITCHIE, SANKEY, SCHEINFEIN, SCHMIDT, STARRFIELD,
TILLERY, TSEN, TSONG, VENABLES,
WINDHORST, WYCKOFF

ASSOCIATE PROFESSORS
AANNESTAD, ACHARYA, BENIN, CULBERTSON,
DRUCKER, HERBOTS, MARZKE

ASSISTANT PROFESSOR
LEBED

The faculty in the Department of Physics and Astronomy
offer graduate programs leading to the M.S. and Ph.D.
degreesin Physics. In the M.S. program, options are avail-
ablein physics, physics with an emphasisin astronomy,
interdisciplinary physics, technical physics, or physics
teaching. In the Ph.D. program, options are available in
physics, physics with an emphasisin astronomy, or applied
physics.

The faculty in the Department of Physics and Astronomy
a so participate in the program leading to the Master of Nat-
ural Science degree (see“Natural Science,” page 278) when
one of the concentrationsis physics, and in the interdiscipli-
nary program leading to the Ph.D. degreein the Science and
Engineering of Materials (see“ Science and Engineering of
Materials,” page 307).

Students admitted to the Master of Education degree pro-
gram with amajor in Secondary Education may elect phys-
icsor science education as the subject matter field. A Doctor
of Education degree program option is also available. The
M.Ed. (see“Master of Education,” page 186) and Ed.D. (see
“Doctor of Education,” page 187) are offered and adminis-
tered through the College of Education.

The master’s and doctoral programs are designed to pre-
pare students for professional research careersin govern-
mental, industrial, or academic institutions and for teaching
at the university, college, or secondary school levels.

An evaluation of the progress of all graduate studentsis
made during the spring semester by the Graduate Program
Committee. Students whose progressis considered to be
unsatisfactory are placed on probation. Failure to maintain a
GPA of 3.00 in courses taken while enrolled as a graduate
student, exclusive of research, thesis, and dissertation, isan
indication of unsatisfactory progress and may result in dis-
missal from the program.
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Courses can include up to six semester hours of 400-level
courses (see “ Graduate Credit Courses,” page 96). Timely
attempts at examination are also required.

Teaching experience in undergraduate physics and
astronomy |aboratories and recitations is valuable training
for graduate students and is considered part of the graduate
program.

Departmental colloquia are an integral part of the gradu-
ate program. Regular attendance at colloquiais expected of
al graduate students intending to earn graduate degrees.

MASTER OF SCIENCE

See “Master's Degrees,” page 100, for general require-
ments.

Admission. To be admitted without deficiencies, entering
graduate students should have adequate undergraduate prep-
aration equivalent to an undergraduate major of 30 semester
hours in physics and 20 semester hours in mathematics.
Courses in analytic mechanics, electromagnetism, and mod-
ern physics, including quantum mechanics, are particularly
important. Students applying for admission must submit
scores for the verbal, quantitative, and analytical sections of
the Graduate Record Examination (GRE).

Applicants for financial support must submit a score on
the physics advanced examination of the GRE. Subsequent
financial support in the form of teaching or research assis-
tantshipsis contingent upon satisfactory performancein
course work, timely completion of the final examination for
the M..S. degree as described below, and need and availabil-
ity of such support. Students on probation are offered finan-
cial support only under exceptional circumstances.

Program of Study. The faculty in the Department of Phys-
icsand Astronomy offer the M.S. degree under two options:
Track |—emphasizing physics, and Track |l—emphasizing
one of the following related fields:

1. astronomy and astrophysics,

2. interdisciplinary physics (e.g., with chemistry),
3. technical physics, or

4. physicsteaching.

A supervisory committee is formed for each student, usu-
aly during the first year of study. In each case an appropri-
ate program of study is selected with the approval of the
supervisory committee. A research project resulting in athe-
sisisrequired of all students enrolled in the M.S. program.

Track |

Physics. Anindividual program of study, including courses
in physics, astronomy, mathematics, or related subjects, is
selected with the approval of the supervisory committee to
make up a coherent program of graduate study. The courses
and research project are to be conducted primarily within
the Department of Physics and Astronomy.

Track Il

Astronomy and Astrophysics. The AST graduate courses are
taken in addition to the required graduate physics courses
for the Track 11 M.S. program. The research project must be
in the area of astronomy and astrophysics, conducted under
the supervision of one or more faculty members of the
Department of Physics and Astronomy who speciaizein
this subject.
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Interdisciplinary Physics. The courses taken are approxi-
mately half in physics and half in some other subject area.
Theresearch project must bein an interdisciplinary areaand
conducted under the joint supervision of one faculty mem-
ber from the Department of Physics and Astronomy and one
faculty member from another department.

Technical Physics. The research project involves active col-
laboration with an industrial or government laboratory
under the supervision of afaculty member from the Depart-
ment of Physics and Astronomy and may be conducted
either in the Department of Physics and Astronomy or inthe
outside laboratory. At least half the courses taken must bein
physics.

Physics Teaching. The course of study and research are
designed to prepare students for a career in physics teach-
ing, with appropriate modifications for teaching at the high
school or community college level. At least half the courses
taken must be in physics. Students participate in directed,
evaluated teaching experiences.

Foreign Language Requirements. None.

Thesis Requirements. A thesisisrequired of al students
obtaining the M.S. degree. Every student must complete at
least six semester hours of PHY 592 or PHY 599. However,
no more than nine semester hours in these courses can be
counted toward the 30 semester hours required for the M.S.
degree.

Final Examinations. Thefinal examination for the M.S.
degreeis an oral examination on the subject of the student’s
thesis and on graduate course work taken.

DOCTOR OF PHILOSOPHY

See “Doctor of Philosophy,” page 103, for genera
reguirements.

Admission. This program is designed for students with a
high-level of ability who show promise for independent
research. An applicant holding a baccal aureate degree
should have the same undergraduate preparation as for
admission to the master’s program. An applicant presenting
acceptable graduate credit, earned at this or another institu-
tion must demonstrate mastery of thismaterial, see “Written
Comprehensive Examination” and “Oral Comprehensive
Examination,” page 288.

Students applying for admission must submit scores for
the verbal, quantitative, and analytical sections of the GRE.

Applicants for financial support must submit a score on
the physics advanced examination of the GRE. Subsequent
financial support in the form of teaching or research assis-
tantshipsis contingent upon satisfactory performancein
course work, timely completion of examinations, including
thewritten and oral Ph.D. comprehensive examinations, and
need and availability of such support. Students on probation
are offered support only under exceptional circumstances.
The period for which a Ph.D. candidate may receive finan-
cia support through the Department of Physics and Astron-
omy does not normally exceed six years.

Program of Study. In order to accommodate the needs

for training in preparation for the wide variety of occupa-
tions of professional physicists and astrophysicists, in areas
ranging from academic faculty to industrial research to
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administrative positions, doctoral degree programs are
offered under two tracks: physics (Track |) and astrophys-
ics, applied physics, or interdisciplinary physics (Track I1).
The goal isto provide, through course work and indepen-
dent study, competence at advanced levels in fundamental,
applied and interdisciplinary branches of physics and
astronomy, and demonstrated ability in independent
research.

Students enrolled in the Ph.D. program may obtain an
“M.S. degreein passing” by satisfactorily filing and com-
pleting an M.S. Program of Study, obtaining a GPA of at
least 3.00 in a set of core courses which total 24 semester
hours, and passing a written comprehensive examination.
The core courses shall be those designated for one of the
tracks in the Ph.D. program. Graduate core courses satisfac-
torily completed at other institutions may be waived upon
petition by the Graduate Program Committee. Up to nine
semester hours of classroom-based courses may be substi-
tuted for core courses that are waived by the Graduate Pro-
gram Committee.

Each student’s progress is overseen by a supervisory
committee appointed for the student usually during the first
year of study. This committee also approves the student’s
program of study.

Track |

Physics. The student’s individual program includes courses
selected, with the approval of the supervisory committee, to
make up a coherent program for the achievement of these
goals. The program may be directed toward either theoreti-
cal or experimental aspects, and frequently includes courses
in cognate fields, particularly mathematics, depending on
the student’s selected field.

Track Il

Applied Physics. With advising from the supervisory com-
mittee, a program of study is selected with amajor portion
in physics and aminor portion (nine semester hours or more
to be passed with at least a“B” average) in another area.
The supervisory committee should include appropriate rep-
resentation from the minor area.

Astronomy and Astrophysics. The following six AST 598
graduate courses are required for all students enrolled in the
astronomy and astrophysics graduate program:

AST 598 ST: Astronomical Data Taking and Data Reduction
AST 598 ST: Cosmology and High-Energy Astrophysics
AST 598 ST: Extragalactic Astronomy

AST 598 ST: Galactic Structure

AST 598 ST: Interstellar Medium and Gaseous Astrophysics
AST 598 ST: Stellar Interiors and Stellar Evolution

Cour se Requirements. The following basic core of
courses, or their equivalents, is required of both Track | and
Track |11 students:

PHY 501 Methods of Theoretical PhySiCS........cccoeerevirenineninienenee 3
PHY 521 Classica Mechanics..........cccoceueueveuennee.
PHY 531 Advanced Electricity and Magnetism.... .
PHY 541 Statistical PhYSICS........cvoeueuiieieuieieieieiineeereeeeeieeenenns 3

In addition, the following courses are required of all
Track | students:

PHY 502 Methods of Theoretical PhySiCS.........coeieerereninenicicene 3
PHY 532 Electrodynamics
PHY 576 Quantum Theory
PHY 577 Quantum Theory

Additional coursework in both tracksis selected with the
advisement and approval of the supervisory committee.

Foreign Language Requirements. None.

Comprehensive Examinations. The following examina-
tions are required of all studentsintending to earn the Ph.D.
degree.

Master of Science Degreein Passing. Studentsenrolled in
the Ph.D. degree may be awarded an M.S. degree in passing.

Written Comprehensive Examination

Track |. The subject matter of this examinationis classical
and quantum mechanics, statistical mechanics, and electric-
ity and magnetism, as represented by the courses PHY 521,
531, 532, 541, 576, and 577. The examination is givenin
two four-hour sessions on separate days, but thereis no divi-
sion of subject matter for the separate sessions.

Track Il. This examination consists of partsA and B.

Part A emphasizes quantum mechanics, classical
mechanics, and electricity and magnetism, as represented
by the courses PHY 416, 521, and 531, and iswrittenin a
four-hour examination period.

For all Track Il students except astronomy and astrophys-
ics students, Part B is awritten examination prepared by the
student’s supervisory committee and approved by the gradu-
ate examination committee. The Part B Track 11 examina-
tion for astronomy and astrophysics students is prepared by
the astrophysics subcommittee of the graduate examination
committee, and is based mostly on the course material pre-
sented in the AST courses. Part B of the Track I exam is
given within three days after the Part A exam. The Part B
exam for astronomy and astrophysics students is graded by
the astrophysics faculty; Part B for all other Track 11 stu-
dentsis graded by their supervisory committee, under the
supervision of the graduate examination committee.

The written comprehensive examination is normally
given twice yearly, approximately during registration weeks
of the fall and spring semesters. Ph.D. candidates must
attempt the examination before the beginning of their fifth
semester as full-time students in the physics graduate pro-
gram and must pass the examination before the beginning of
the sixth semester.

Oral Comprehensive Examination
Ph.D. candidates are required to pass the oral comprehen-

sive examination by the end of their sixth semester as full-
time students in the physics graduate program. The exami-
nation is administered and graded by the student’s supervi-
sory committee. It tests the student’s general knowledge of
one of the following four broad areas of current activity in
physics:

1. astronomy and astrophysics,

2. atomic and molecular physics,

3. nuclear and particle physics, and

4. solid-state and many-body physics.



The areatested is to be chosen by the student at the time
of scheduling of the examination. The student may request
to be examined on specific subjects in addition to one of the
areas. In al cases, a student’s specific dissertation topic,
should it exist at the time of the examination, isto be
excluded from the material covered by the examination.

Dissertation Requirements. A dissertation representing an
original contribution to the field, as aresult of independent
work suitable for publication in arefereed physics or astron-
omy journal, is required.

Final Examinations. A final oral examination that covers,
but is not necessarily limited to, the subject of the disserta-
tionisrequired.

RESEARCH ACTIVITY

Faculty in the Department of Physics and Astronomy per-
form frontier research that spans the largest and smallest
scales—from the galaxies of the cosmos to the substructure
of subatomic particles. Topics include investigationsin
areas such as astrophysics, condensed matter and material
physics, medium energy physics, and biophysics. Faculty
and students regularly conduct experiments using state-of -
the-art instruments such as electron microscopes, lasers,
computers, space-borne and ground-based observatories,
and detector facilities at international accelerator |aborato-
ries. This experimental work is completed by theoretical
investigations associated with the phenomena explored by
these experiments as well as other cutting-edge topics. For
more details, visit the department’s Web site at phy.asu.edu.

ASTRONOMY (AST)

AST 421 Astrophysics I. (3)

fall

Selected astrophysical topics, including: stellar evolution, star forma-
tion, interstellar medium, galactic structure, extragalactic astronomy,
high-energy astrophysics, and cosmology. Prerequisites: AST 321,
322; PHY 311, 314.

AST 422 Astrophysics Il. (3)

spring

Same range of astrophysical topics as for AST 421 but different spe-
cific topics are emphasized in a given year. Prerequisites: AST 321,
322; PHY 311, 314.

AST 598 Special Topics. (1-4)

not regularly offered

Possible topics:

(a) Astronomical Data Taking and Data Reduction

(b) Cosmology and High-Energy Astrophysics

(c) Extragalactic Astronomy

(d) Galactic Structure

(e) Interstellar Medium and Gaseous Astrophysics

(f) Stellar Interiors and Stellar Evolution

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

PHYSICAL SCIENCES (PHS)

PHS 505 Energy and the Environment. (3)

summer

Current problems in energy resources, production, consumption, and
conservation. Studio. Prerequisite: instructor approval.

PHS 510 Inquiry Physical Science I. (3)

summer

Inquiry approach to physical science, standards-based, intended for
elementary school teachers. Topics selected: kinematics, dynamics,
electricity, magnetism, light, astronomy. Studio. Prerequisite: instructor
approval.
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PHS 520 Inquiry Physical Science Il. (3)

summer

Inquiry approach to physics and astronomy, standards-based,
intended for middle school teachers. Emphasizes technology and
modeling. Studio. Prerequisite: instructor approval.

PHS 530 Methods of Physics Teaching . (3)

summer

Inquiry approach to high school physics teaching. Studio. Prerequi-
site: instructor approval.

PHS 531 Methods of Physics Teaching Il. (3)

summer

Extension of modeling techniques introduced in PHY 580. Studio. Pre-
requisite: PHS 530 or instructor approval.

PHS 534 Methods of Teaching Physical Science |, I, Il1. (3)
summer

Design of curriculum and conduct of instruction for physical science
courses. Studio. Prerequisite: instructor approval.

PHS 540 Integrated Physics and Chemistry. (3)

summer

Collaborative inquiry methods for teaching and coordinating physics
and chemistry. Studio. Prerequisite: CHM 480 or PHS 530 or PHY 480
or instructor approval.

PHS 542 Integrated Mathematics and Physics. (3)

summer

Mathematical models and modeling as an integrating theme for sec-
ondary mathematics and physics. Studio. Prerequisite: instructor
approval.

PHS 550 Physics and Astronomy. (3)

summer

Astronomy curricula and projects for secondary school, with emphasis
on the role of physics in astronomy. Studio. Prerequisite: instructor
approval.

PHS 556 Astrophysics. (3)

summer

Structure and evolution of stars, galaxies, and the universe. For sec-
ondary school teachers. Studio. Prerequisite: instructor approval.

PHS 560 Matter and Light. (3)

summer

Interactions of light with matter. Lasers and spectroscopy. Studio. Pre-
requisite: instructor approval.

PHS 564 Light and Electron Optics. (3)

summer

Principles and practice of electron-optical instruments. Studio. Prereg-
uisite: instructor approval.

PHS 570 Spacetime Physics. (3)

summer

Special and general theories of relativity with implications for space
and time travel. Studio. Prerequisite: instructor approval.

PHS 581 Structure of Matter and Its Properties. (3)

summer

Models of matter and its properties. Studio. Prerequisite: instructor
approval.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

PHYSICS (PHY)

PHY 412 Classical Particles, Fields, and Matter . (3)

fall

Electromagnetic fields of moving charges, Maxwell's equations, har-
monic phenomena, oscillations, waves, electromagnetic radiation,
covariant electromagnetism, introduction to general relativity. Prereg-
uisites: PHY 311, 333. Corequisite: PHY 416 or instructor approval.

PHY 416 Quantum Physics IlI. (3)

fall

Introduction to the quantum theory of atoms, molecules, solids and
nuclei, Dirac’s equation. Prerequisites: PHY 311, 315. Corequisite:
PHY 412 or instructor approval.

PHY 420 Research Paper. (1)

fall and spring

Scientific report writing. Culminates in a paper based on library or lab-
oratory research or both. Taken in conjunction with other courses as
approved. Conference. Prerequisite: instructor approval.

General Studies: L
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PHY 441 Statistical and Thermal Physics I. (3)

fall

Statistical and experimental basis of heat, temperature, and entropy.
Mechanical and statistical basis of the laws of thermodynamics. Appli-
cations of macroscopic thermodynamics. Phase equilibrium. Prerequi-
sites: PHY 311, 315.

PHY 442 Statistical and Thermal Physics Il. (3)

spring

Principles and applications of statistical mechanics. Quantum statis-
tics of ideal gases and simple solids. Equilibrium of phases and chem-
ical species. Transport theory. Irreversible processes and fluctuation.
Prerequisite: PHY 441.

PHY 452 Physical Optics. (3)

fall

Principles of reflection, refraction, diffraction. Additional topics from
contemporary optics may include Fourier transform spectroscopy, lin-
ear systems theory, holography. 2 hours lecture, 2 hours lab. Prerequi-
sites: PHY 302, 311, 315. Corequisite: PHY 412.

PHY 462 Nuclear and Particle Physics. (3)

spring

Static properties of nuclei, natural and induced radioactivity, nuclear
reactions, nuclear models and energy levels, mesons and hyperons,
and interaction of photons and electrons with matter. Prerequisites:
PHY 311, 315.

PHY 465 Advanced Laboratory Il. (2)

fall and spring

Continuation of PHY 334. Students are encouraged to substitute labo-
ratory research project in consultation with faculty sponsor. Prerequi-
site: PHY 334.

PHY 466 Advanced Laboratory Ill. (1-3)

fall and spring

Continuation of PHY 465. Prerequisite: PHY 465.

PHY 480 Methods of Teaching Physics. (3)

spring

Evaluation of various approaches to the teaching of high school phys-
ics. Preparation of demonstrations and experiments. Organization of a
laboratory. Designed for secondary school physics teachers. Prerequi-
site: instructor approval.

PHY 481 Solid-State Physics. (3)

spring

Structure, elastic properties, and dynamics of crystals; electron
motions in crystals under applied fields. Prerequisites: PHY 311, 315.

PHY 501 Methods of Theoretical Physics. (3)

fall and spring

Provides mathematical foundations for graduate students in basic and
applied physics. Complex variables, vector spaces, operators, matri-
ces, ordinary differential equations, integral equations and transforms,
and special functions. May include additional topics.

PHY 502 Methods of Theoretical Physics. (3)
fall and spring
Continuation of PHY 501. Prerequisite: PHY 501.

PHY 521 Classical Mechanics. (3)

fall

Variational principles, Lagrange’s and Hamilton’s equations, rigid body
motion, canonical transformations, Hamilton-Jacobi theory.

PHY 523 Relativity. (3)

not regularly offered

Special and general theories of relativity. Prerequisite: PHY 532 or
instructor approval.

PHY 531 Advanced Electricity and Magnetism. (3)

fall

Electrostatics and magnetostatics; potential theory and theory of con-
stitutive relations; Maxwell’'s equations; the wave equation, plane elec-
tromagnetic waves, cavities, and wave guides.

PHY 532 Electrodynamics. (3)

spring

Special theory of relativity, covariant formulation of electromagnetic
interactions; inhomogeneous wave equations, Lienard-Wiechert
potentials, and radiation fields; interactions of charged particles and
electromagnetic waves, scattering, dispersion. Prerequisites: both
PHY 412 and 531 or only instructor approval.

PHY 541 Statistical Physics. (3)

fall

Probability theory and principles of statistical inference; evaluating
experimental data; foundations of statistical mechanics; general laws
of thermodynamics from microscopic theories; calculation of specific
properties of bulk matter.

PHY 551 X-ray and Electron Diffraction. (3)

spring

Fresnel and Fraunhofer diffraction in integral formulation; diffraction of
X-rays and neutrons by crystal lattices; structures of solids, including
crystal structure analysis; theory and techniques of electron micros-
copy/diffraction of crystalline/noncrystalline specimens. Prerequisite:
PHY 481 or instructor approval.

PHY 561 Nuclear Physics. (3)

fall and spring

Two-nucleon interaction, Clebsch-Gordon coefficients, internucleon
forces, meson theory and high-energy scattering, nuclear binding
energy, nuclear models, transition probability estimates, nuclear reac-
tions, and beta decay. Prerequisite: PHY 576 or instructor approval.

PHY 562 Nuclear Physics. (3)

fall and spring

Continuation of PHY 561. Prerequisite: PHY 561 or instructor
approval.

PHY 568 Elementary Particle Physics. (3)

not regularly offered

Classification of particles; phenomenology of strong, electromagnetic,
and weak interactions, cross sections, and decay rates; isotopic spin
and higher symmetries; structure of reaction amplitudes. Prerequisite:
PHY 577.

PHY 569 Elementary Particle Theory. (3)

not regularly offered

Continuation of PHY 568. Prerequisite: PHY 568.

PHY 571 Quantum Physics. (3)

spring

Reviews modern physics, chemistry, math. Differential equation, oper-
ator, matrix formulations. Free particle, bound-state problems. Exam-
ples across physics and astronomy. Prerequisites: a combination of
modern physics and linear and complex algebra and differential equa-
tions or only instructor approval.

PHY 576 Quantum Theory. (3)

fall and spring

Abstract approach to quantum mechanics in Hilbert space; observ-
ables and their corresponding operators, eigenstates, and eigenval-
ues; quantum dynamics; approximation methods; systems of identical
particles; angular momentum and group representation theory; colli-
sion processes; relativistic quantum theory. Prerequisite: PHY 521.

PHY 577 Quantum Theory. (3)
fall and spring
Continuation of PHY 576. Prerequisite: PHY 576.

PHY 578 Relativistic Quantum Theory. (3)

fall and spring

Relativistic 1-particle equations, Klein-Gordon equation, Dirac equa-
tion, 2D quantization, theory of scattering, S-matrix, Feynman dia-
grams, quantum electrodynamics, and renormalization procedures.
Prerequisite: PHY 577.

PHY 579 Relativistic Quantum Theory. (3)

fall and spring

Continuation of PHY 578. Prerequisite: PHY 578.

PHY 580 Practicum. (1-12)

not regularly offered

PHY 581 Solid-State Physics. (3)

fall

Quantum theory of solids, including phonons, lattice-specific heats,
band-structure models, Fermi surfaces, thermal expansion, plasmons,
electron-phonon interactions, and scattering by lattice defects. Pre- or
corequisite: PHY 576.

PHY 582 Solid-State Physics. (3)

spring

Elements of transport theory, thermal conduction, electronic conduc-
tion in metals, mobility in semiconductors, Hall effect, magnetoresis-
tance, and selected topics of current research. Prerequisite: PHY 581.

PHY 587 Quantum Optics. (3)

fall and spring

Quantization of the electromagnetic field. Quantum theory of coher-
ence, photon counting, photon states, lasers, density operators, and
atomic Raman scattering. Prerequisite: PHY 576.



PHY 588 Quantum Optics. (3)
fall and spring
Continuation of PHY 587. Prerequisite: PHY 587.
PHY 592 Research. (1-12)
not regularly offered
PHY 598 Special Topics. (1-4)
fall and spring
Possible topics:
(@) Quantum Mechanics. (3)
spring
(b) Quantum Physics. (3)
spring
PHY 599 Thesis. (1-12)
not regularly offered
Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Plant Biology

Master’s and Doctoral Programs

J. Kenneth Hoober
Chair
(L SE 218) 480/965-3414
lifesciences.asu.edu/plantbiology

PROFESSORS
BACKHAUS, FRASCH, HOOBER, KLOPATEK, NASH,
SOMMERFELD, TRELEASE, VERMAAS, WEBBER

ASSOCIATE PROFESSORS
BRIGGS, CLARK, DAY, MARTIN, PIGG, ROBERSON,
STROMBERG, STUTZ, SZAREK, TOWILL

ASSISTANT PROFESSOR
RHOADS

ACADEMIC PROFESSIONALS
BINGHAM, LANDRUM, LOBRUTTO, SHARP

RESEARCH PROFESSOR
WINICOV

The faculty in the Department of Plant Biology offer pro-
grams leading to the M.S. and Ph.D. degreesin Plant Biol-
ogy. Among seven different research activity areas, two aca-
demic concentrations are available: ecology and
photosynthesis.

Select faculty collaboratein the interdisciplinary program
for the M.S. and Ph.D. degreesin Molecular and Cellular
Biology (see “Molecular and Cellular Biology,” page 270).

The faculty participate in the programs leading to the
Master of Natural Science degree (see “Natural Science,”
page 278) when the primary or secondary area of concentra-
tionisin plant biology. Students interested in pursuing the
M.N.S. degree through an interdisciplinary program empha
sizing any of these areas should contact the Department of
Plant Biology for additional information.

Applicants for these degree programs must submit scores
on the Graduate Record Examination (GRE) (aptitude).
GRE scores in the advanced subject area are recommended.

The graduate programs are designed to prepare students
for careersin research, teaching, industry, or governmental
agencies.
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MASTER OF SCIENCE

Prerequisites. Completion of the requirements for an
undergraduate major in the plant sciences, biology, or
related discipline, and an adequate background in related
courses in chemistry, mathematical, and physical sciences.

Program of Study. A minimum of 30 semester hours of
graduate credit is required. The program must include at
least three semester hours of research, three semester hours
of thesis, one semester of the core course PLB 502 Perspec-
tivesin Plant Biology and one hour of participatory seminar
(PLB 591). The program is planned by the student in con-
sultation with the supervisory committee.

Foreign L anguage Requirements. None.
Comprehensive Examinations. Not required.
Thesis Requirements. A thesisisrequired.

Final Examinations. A final research seminar and an oral
examination covering the thesis and related subject matter
arerequired.

DOCTOR OF PHILOSOPHY

See “Doctor of Philosophy,” page 103, for genera
reguirements.

Program of Study. A minimum of 84 semester hours of
graduate credit is required. The program must include at
least 24 hours of research and dissertation credit and at |east
30 hours of formal graduate course work. One semester of
the core course PLB 502 Perspectives in Plant Biology and
two hours of participatory seminar (PLB 591) are included
in the required course work. Courses numbered 590 or 790
(Reading and Conference) are not considered formal
courses. The program is planned by the student in consulta-
tion with a program committee that also administers and
evaluates the comprehensive examinations.

Foreign Language Requirements. Completion at the
undergraduate level of a one-year course with a grade of
“C” or higher isrequired.

The supervisory committee may require the student to
complete additional study.

Comprehensive Examinations. Written and oral compre-
hensive examinations administered and evaluated by the
student’s program committee are required.

Dissertation Requirements. A dissertation based on origi-
nal work of high quality, demonstrating proficiency in the
student’s area of interest, is required. (See “Doctoral
Degrees,” page 102.)

Final Examinations. A final oral examination in defense of
the dissertation isrequired. It is administered by a disserta-
tion committee consisting of four to five members who pre-
viously served on the student’s program committee.

PLANT BIOLOGY (PLB)

PLB 400 Lichenology. (3)

spring in odd years

Chemistry, ecology, physiology, and taxonomy of lichens. 2 hours lec-
ture, 3 hours lab. Prerequisites: preferably both PLB 200 and 201 or
only BIO 182 (or its equivalent).
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PLB 402 Mycology. (3)

spring

Fungal morphology and systematics with an introduction to fungal cell
biology, ecology, economic significance, and growth and development.
2 hours lecture, 3 hours lab. Prerequisites: preferably both PLB 200
and 201 or only BIO 182 (or its equivalent) or only MIC 206.

PLB 404 Phycology. (4)

spring

Algae (both fresh water and marine forms), emphasizing field collec-
tion and identification of local representatives. Morphological, ecologi-
cal, and economic aspects of the algae. 3 hours lecture, 3 hours lab.
Fee. Prerequisites: preferably both PLB 200 and 201 or only BIO 182
(or its equivalent).

PLB 407 Plant Fossils and Evolution. (4)

spring in odd years

Broad survey of plant life of the past, including the structure of plant
fossils, their geologic ranges, geographic distribution, and paleo-
environment. 3 hours lecture, 3 hours lab or field trip. Prerequisites:
preferably both PLB 200 and 201 or only BIO 182 (or its equivalent).
PLB 410 Angiosperm Taxonomy. (3)

spring

Principles underlying angiosperm phylogeny. 2 hours lecture, 3 hours
lab. Prerequisite: PLB 310 or instructor approval.

PLB 411 Trees and Shrubs of Arizona. (3)

fall

Identification of woody plants from desert, chaparral, and forest habi-
tats in Arizona. 1 hour lecture, 3 hours lab, field trips. Prerequisites:
preferably both PLB 200 and 201 or only BIO 182 (or its equivalent) or
only instructor approval.

PLB 412 Cytogenetics. (3)

not regularly offered

Chromosomal basis of inheritance. Cross-listed as BIO 441. Credit is
allowed for only BIO 441 or PLB 412. Prerequisite: BIO 340.

PLB 413 Cytogenetics Laboratory. (2)

not regularly offered

Microscopic analysis of meiosis, mitosis, and aberrant cell division. 6
hours lab. Cross-listed as BIO 442. Credit is allowed for only BIO 442
or PLB 413. Pre- or corequisite: BIO 441 or PLB 412.

PLB 414 Plant Pathology. (3)

spring

Identification and control of biotic and abiotic factors that cause com-
mon disease problems to plants. Prerequisites: preferably both PLB
200 and 201 or only BIO 182 (or its equivalent) or only instructor
approval.

General Studies: L

PLB 502 Perspectives in Plant Biology. (3)

fall

Introduces major areas of research within the department with the
goal of broadening knowledge to enable multidisciplinary research
and communication. Prerequisite: instructor approval.

PLB 583 OTS: Fieldwork in Tropical Biology. (6-8)

spring and summer

Intensive field-orientated classes with Organization for Tropical Stud-
ies (OTS) in Costa Rica with emphasis on research in ecology and
systematics. Lecture, lab, fieldwork. Cross-listed as BIO 583. Credit is
allowed for only BIO 583 or PLB 583. Prerequisites: graduate stand-
ing; a course in basic ecology.

PLB 591 Seminar. (1)
fall and spring

ENVIRONMENTAL SCIENCE AND ECOLOGY

PLB 420 Plant Ecology: Organisms and Populations. (3)

spring in odd years

Factors and controls on the physiological ecology and organization of
plants and plant populations using empirical and theoretical
approaches. 2 hours lecture, 3 hours lab. Fee. Prerequisite: BIO 320
or PLB 322 (or its equivalent).

PLB 421 Plant Ecology: Communities and Ecosystems. (3)
spring in even years

Plant community organization, field sampling techniques and the
structure and function of terrestrial ecosystems emphasizing the role
of vegetation. 2 hours lecture, 3 hours lab. Fee. Prerequisite: BIO 320
or PLB 322 (or its equivalent).

PLB 422 Plant Geography. (3)

not regularly offered

Plant communities of the world and their interpretation, emphasizing
North American plant associations. Cross-listed as GPH 422. Credit is
allowed for only GPH 422 or PLB 422. Prerequisites: preferably both
PLB 200 and 201 or only BIO 182 or only GPH 111.

PLB 430 Statistical Analyses in Environmental Science. (3)
spring

ANOVAS, 1-way classification of factorial and partially hierarchic
designs; introductory multivariate statistics. Prerequisite: MAT 210 (or
its equivalent).

General Studies: CS

PLB 432 Computer Applications in Biology. (3)

fall

Computer analysis techniques in biology emphasizing data entry,
management and analysis, and graphic portrayal. Employs mainframe
and microcomputers. 2 hours lecture, 3 hours lab. Cross-listed as BIO
406. Credit is allowed for only BIO 406 or PLB 432. Prerequisites: both
BIO 182 and MAT 117 (or 210) or only instructor approval.

General Studies: CS

PLB 434 Landscape Ecological Analysis and Modeling. (3)

spring in odd years

Technical methods of landscape ecological analyses. Includes mathe-
matical and statistical examination and modeling of landscape ecolog-
ical patterns and processes. Prerequisites: both BIO 320 and 406 or
only PLB 432 (or its equivalent).

PLB 520 Plant Structural Adaptation. (1-3)

not regularly offered

Adaptive traits of leaf size/unique growth form on energy transfer effi-
ciency; stomatal architecture and water-use efficiency; applications of
stable isotopes. Prerequisite: BIO 320 or PLB 306 (or 308 or its equiv-
alent).

PLB 522 Plant Photosynthetic Adaptation. (1-3)

not regularly offered

Evolution and ecology of C4 and CAM; adaptive traits improving com-
petitive ability in natural environments; comparative physiology of
desert plants. Prerequisite: PLB 308 or instructor approval.

PLB 524 Methods in Environmental Plant Physiology. (3)

spring in odd years

Techniques to measure and quantify microclimate and mass transfer.
Supporting principles. 2 hours lecture, 3 hours lab. Prerequisite: BIO
320 or PLB 308.

PLANT BIOCHEMISTRY AND MOLECULAR BIOLOGY

PLB 440 Photobiology. (3)

not regularly offered

Principles underlying the effects of light on growth, development, and
behavior of plants, animals, and microorganisms. Cross-listed as BIO
464. Credit is allowed for only BIO 464 or PLB 440. Prerequisites:
CHM 231 (or 331); 12 hours in life sciences.

PLB 444 Plant Growth and Development. (3)

spring

Molecular basis of development, role of signal transduction pathways/
gene regulation in control of organ formation, pollination, germination,
and growth. Prerequisite: BIO 353 (PLB 340 recommended).

PLB 540 Plant Biochemistry. (3)

not regularly offered

Structure/function relationships of molecules, emphasizing processes
unique to plants: carbon fixation, synthesis of storage products, pig-
ments, and secondary metabolites. Prerequisites: both BCH 361 and
PLB 308 or only instructor approval.

PLB 550 Plant Molecular Biology. (2)

spring in odd years

Biochemistry and molecular biology of plant organelles, including pro-
tein targeting, plant viruses, and molecular designs for plant improve-
ments. Prerequisite: instructor approval.

PLB 552 Plant Genetic Engineering. (3)

spring

Plant transformation utilization of transgenetic plants, transient gene
expression assays, and applications of plant genetic engineering. Pre-
requisite: instructor approval.

PLB 553 Plant Genetic Engineering Laboratory. (2)

spring

Plant transformation, utilization of transgenetic plants, transient gene
expression assays, and applications of plant genetic engineering. 6
hours lab. Prerequisite: instructor approval.



PLB 554 Plant Biotechnology. (3)

not regularly offered

Aseptic, clonal propagation of plants and in vitro culture of cells,
organs, and tissues. 2 hours lecture, 3 hours lab. Prerequisite: PLB
308 or 340 or 370.

PLB 558 Molecular Mechanisms of Photosynthesis. (3)

spring

Structure and function of photosynthetic complexes; mechanism of
energy conversion in plants, bacteria, and model systems. Cross-
listed as BCH 568. Credit is allowed for only BCH 568 or PLB 558.
Prerequisite: instructor approval.

URBAN HORTICULTURE

PLB 472 Greenhouse/Nursery Management. (3)

spring in even years

Greenhouse structures, environment, and nursery operation. Includes
irrigation, nutrition, and other principles relative to container-grown
species. Fee. Prerequisites: ERS 130 (or 225 or 226); PLB 260.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.

Political Science

Master’s and Doctoral Programs

Robert L. Youngblood
Chair
(SS 412) 480/965-7667
www.asu.edu/clag/polisci

PROFESSORS
BALL, BERMAN, CHAUDHURI, DAGGER, JONES,
McDONOUGH, McGOWAN, SIMON,
WALKER, YOUNGBLOOD

ASSOCIATE PROFESSORS
ASHLEY, CHIN, CRITTENDEN, DANTICO, DOTY, GOREN,
HERRERA, KAHN, KEATING, KENNEY, MITCHELL,
SIMHONY, SPRUYT, WARNER

ASSISTANT PROFESSORS
CHIN, C. ELMAN, M. ELMAN, GOREN, KRUTZ

The faculty in the Department of Political Science offer
graduate programs leading to the M.A. and Ph.D. degreesin
Poalitical Science. Concentrations are available in American
politics, comparative politics, international relations, and
political theory.

Students admitted to the Master of Education degree with
amajor in Secondary Education may also elect political sci-
ence as the subject matter field.

MASTER OF ARTS

See “Master’s Degrees,” page 100, for general require-
ments.

Admission. The M.A. degree provides advanced education
for those students preparing for teaching, research, or
applied careersin political science. It may be taken as ater-
minal program or as a step toward eventual fulfillment of the
requirements for the Ph.D. Students may apply directly to
the doctoral program or master’s program.

In addition to the materials sent to the Graduate College,
the following items should be submitted to the director of
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graduate studies of the Department of Political Science by
April 15 in order to ensure recommendations for admission
to the M.A. program beginning the following fall:

1. scores from the verbal, quantitative, and analytical
sections of the Graduate Record Examination
(GRE);

2. threeletters of recommendation from persons who
can evaluate the applicant’s academic performance
and potential;

3. acareer overview statement which describes the
applicant’s educational objectives; and

4. awriting sample that best represents the applicant’'s
thinking and writing skills.

Applicants for financial aid should submit these items
and complete the application form for graduate assistant-
ships by February 15. The department also has an early
admission deadlinein late November. Candidates who have
submitted a complete application by that date will be noti-
fied of their status by the end of the calendar year.

Undergraduate course work in political scienceisnot a
prerequisite for admission.

It is assumed, however, that M.A. students have a basic
understanding of elementary statistics and the undergradu-
ate content of the political science fields of concentration
that they wish to study. Students without such a background
should allow sufficient time to acquire it.

Program of Study. A minimum of 30 semester hoursis
required for the Master of Arts degree. All candidates must
take POS 503 and the core course in the student’s major and
minor fields. Additional hours must be taken in graduate-
level courses and seminars. Each student is expected to take
seminars each semester in his’her major field, minor field,
and an elective until course work is completed. If the thesis
option isfollowed, the program must include a combination
of at least six semester hours of research (POS 592) and the-
sis (POS 599) credit. A maximum of six semester hoursin
approved courses taken outside the department or six hours
of reading and conference (POS 590) courses may count
towards the 30-hour requirement.

Foreign Language Requirement. None.

Thesis Option Requirements. M.A. students seeking
admission to the Ph.D. program are expected to complete
the thesis early in their fourth semester. A copy of the For-
mat Manual is available in the Graduate College. A careful
review of this document well in advance of preparation for
the final copy of the thesisis recommended. An oral exami-
nation in defense of the thesisis required.

Non-Thesis Option Requirements. The program of study
must include 27-hours of approved course work and at |east
one three-hour reading and conference course (POS 590) in
the fourth semester to enhance the student’s research capa-
bilities. A research paper must be defended by the end of the
third semester before afaculty committee appointed by the
director of Graduate Studies.

DOCTOR OF PHILOSOPHY

See “Doctor of Philosophy,” page 103, for general
reguirements.
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Admission. In addition to meeting Graduate College
requirements, an applicant for the Ph.D. program must take
the verbal, quantitative, and analytical sections of the GRE;
supply acareer overview statement that describes the appli-
cant’s educational objectives; submit three letters of recom-
mendation from persons who can eval uate the applicant’s
undergraduate and graduate work; and provide a sample of
writing. These items should be submitted to the director of
graduate studies of the Department of Political Science by
February 15. Applicants for financial aid should also com-
plete and submit the application form for graduate assistant-
ships by February 15. The department also has an early
admission deadline in late November. Candidates who have
submitted a complete application by that date will be noti-
fied of their status by the end of the calendar year.

It isassumed that Ph.D. students have a basic understand-
ing of elementary statistics and the content of the areas of
concentration that they wish to study. Students without such
a background should allow sufficient time to acquireit.

Program of Study. A minimum of 60 semester hours of
graduate courses beyond the baccal aureate degree and
approved by the student’s supervisory committee shall con-
stitute the formal course preparation, followed by a mini-
mum of 24 semester hours of research and dissertation
work. The supervisory committee has three members,
including the committee chair from the student’s major
field, and two membersfrom aminor field. As part of the 60
semester hours, the student must take POS 503 and 603. A
maximum of 12 semester hours of approved course work
outside the department and 12 semester hours of approved
reading and conference courses (POS 590 and 790) may
count toward the 60 semester hours. Grades of “A,” “B,” or
“Y,” must be obtained in all course work counted for the
Ph.D. degree.

Master’sin Passing. For studentswithout an M.A. who are
admitted directly into the Ph.D. program, the department
offersaMaster’s in Passing. Students opting for the Mas-
ter'sin Passing must, in the third semester of residence, pass
an oral examination of their work. The examination will be
conducted by a committee composed of members of the
Graduate Committee who represent each student’s primary
and secondary subfields. Students who pass the oral exami-
nation and have completed 30 hours of course work toward
the Ph.D. are then awarded the M.A.

Resear ch Skillg/Foreign Language Requirements. All
Ph.D. students must show proficiency in research and meth-
odological skills. This requirement may be met by showing
proficiency in one or more of the following areas: foreign
language, quantitative, or qualitative methods. Supervisory
committees determine which among those research tools are
appropriate for students in their fields of study.

Comprehensive Examination. The student is required to
take three examinations from the fields and subfields of
American politics, international relations, comparative
politics, and political theory. In the mgjor field, the student
takes awritten general examination. Additionally, the stu-
dent takes awritten field or subfield examination in one of
the remaining fields of political science. An oral examina-
tion over the dissertation proposal follows the written exam-
inations.

Dissertation Requirements. The dissertation must be an
original contribution to knowledge and demonstrate the stu-
dent’s proficiency as an independent investigator. The dis-
sertation proposal is approved by the chair of the depart-
ment upon the recommendation of the student’s dissertation
committee. The department chair also approves the disserta-
tion committee. This committee must have a minimum of
three members from the department of political science,
including a chair from the student’s major field.

Final Examinations. A final oral examination isrequired.
This examination is the occasion for the student to defend
the dissertation, both as to methods and conclusions, and to
demonstrate general competence in the area of concentra-
tion.

RESEARCH ACTIVITY

Political science faculty and the department’s curriculum
are organized into four areas of concentration. The faculty
offer courses and conduct research from a variety of meth-
odological orientations, al with acommon thread of theo-
retically oriented scholarship.

American Politics. Faculty emphasize political behavior and
use survey research, experimental designs, and content anal-
ysisto collect data and conduct statistical analyses of mass
voting patterns, campaign strategies, party politics, therole
of themediain political communication, agenda setting and
policy development in Congress, and elite-mass linkages.
Other faculty emphasize public law and policy with afocus
primarily at the state and local |evels of government.

International Relations. One group focuses on foreign pol-
icy theory and international security, using event chronolo-
gies, ingtitutional differences, archival materials, and public
records to guide comparative analyses of foreign policy
decision-making by different types of regimes, case studies
of leaders and their decision-making strategies, state and
nation building, nationalism, and policy analyses of issues
in the Asia-Pacific region. Another cluster of faculty empha-
size critical theory and the international political economy,
employing archival sources, statistical data, and texts of
legal norms and state practicesto conduct analyses of global
inequalities in wealth and income, the evolution of state-
craft, and the impact of hierarchically-ordered gender and
race categories in North-South relations.

Political Theory. Faculty research interestsin the area of
political theory cover arange of topicsin the history of
political thought and contemporary political theory. Histori-
cal topics include Rousseau, conceptual history, and posi-
tive liberalisms of the 19th and 20th centuries. Research in
contemporary political theory focuses on such themes as
autonomy and freedom, rights and obligations, civic virtues,
and the idea of the common good; various issues in demo-
cratic theory (with particul ar attention to education), aspects
of political and legal theory regarding corporate personality,
conceptions of self in various cultures, analysis of mythsin
aboriginal societies and politics, social ecology, and peace
and nonviolence.

Comparative Politics. Faculty in the area of comparative
politics investigate a variety of topicsin several regions of
the globe. Research interests include the political economy
of uneven development in Africa, democratization processes
within formerly authoritarian regimes in Europe, Latin
America, and East Asia, church and state relations in the



Philippines, ethnic minority problemsin Brazil, problems of
federalism in India, and party leadership in France and Italy.

POLITICAL SCIENCE (POS)

POS 501 Methods of Political Science. (3)

not regularly offered

Problems of method and knowledge in political science, strategies of
political inquiry, and issues in philosophy of social science.

POS 502 Philosophy of Political Inquiry. (3)

once a year

Problems of knowledge and method in political science, with attention
to both empirical and evaluative analysis.

POS 503 Empirical Political Inquiry. (3)

once a year

Research methods and techniques of the discipline, emphasizing
empirical foundations and analytic methods employed in subfields.
Prerequisites: POS 401 (or its equivalent); instructor approval.

POS 530 American Politics. (3)

once a year

Examines major debates in the study of American political processes
and institutions. Covers parties, media, elections, public opinion, inter-
est groups, and the three branches of government. Seminar.

POS 545 Themes in Political Thought. (3)

not regularly offered

Examines a particular theme or problem in political thought from both
a historical and contemporary perspective. May be repeated with
approval of the director of graduate studies. Seminar. Prerequisite:
instructor approval.

POS 550 Comparative Politics. (3)

once a year

Surveys major approaches across topical areas such as revolutions,
authoritarianism, policy processes, interest groups, and electoral poli-
tics. Focus varies with instructor. Seminar.

POS 560 International Relations. (3)

once a year

Surveys major theoretical approaches and debates in international
relations. Seminar.

POS 563 Comparative Asian Security Policies. (3)

not regularly offered

Analyzes domestic and international constraints, belief systems, and
economic components in security decisions by major powers and
Asian nations. Seminar. Prerequisite: instructor approval.

POS 590 Reading and Conference. (1-12)
not regularly offered

POS 591 Seminar. (1-12)
once a year

Possible topics:

(a) American Politics. (3)
(b) Comparative Politics. (3)
(c) Global Politics. (3)

(d) Political Theory. (3)
POS 592 Research. (1-12)
not regularly offered

POS 598 Special Topics. (1-4)
once a year

Possible topics:

(@) American Politics. (3)

(b) Comparative Politics. (3)
(c) Global Politics. (3)

(d) Political Theory. (3)

POS 599 Thesis. (1-12)

not regularly offered

POS 601 Advanced Experimental Research. (3)

not regularly offered

Introduces experimental and quasi-experimental research designs in
political research, including laboratory techniques and topics in the
analysis of variance. Prerequisite: POS 503 (or its equivalent).

POS 602 Advanced Survey Research. (3)

not regularly offered

Presents design and conduct of political surveys, including sampling,
instrument design, scaling, and statistical and graphical analysis of
survey data. Prerequisite: POS 503 (or its equivalent).
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POS 603 Polimetrics 1. (3)

once a year

Introduces theory and practice of linear regression analysis. Provides
skills to read, understand, and evaluate professional literature using
regression analysis. Prerequisites: both POS 401 and 503 or only
instructor approval.

POS 604 Polimetrics Il. (3)

once a year

Applies quantitative techniques to research topics producing publish-
able papers through exposure to time-series, logit and probit, and
simultaneous equations. Prerequisites: a combination of POS 401 and
503 and 603 or only instructor approval.

POS 606 Qualitative and Textual Analysis. (3)

spring in odd years

Method and theory for the analysis of qualitative materials, systematic
approaches for case studies, content analysis, critical analysis of
texts. Discussion, seminar.

POS 635 State Politics and Public Policy. (3)

not regularly offered

Introduction to comparative state policy emphasizing policy or perfor-
mance differences among the states and the reasons for these differ-
ences. Seminar. Prerequisites: both POS 530 and 603 or only
instructor approval.

POS 636 Electoral Behavior. (3)

not regularly offered

Introduces fundamental concepts of electoral behavior. Emphasizes
presidential elections and examines why people vote and how their
votes are determined. Seminar. Prerequisites: both POS 530 and 603
or only instructor approval.

POS 638 Law and Politics. (3)

not regularly offered

Emphasizes research into such topics as constitutional law, women
and the law, American legal system, judicial process, and judicial
selection. Seminar. Prerequisite: instructor approval.

POS 651 Politics of Change and Development. (3)

not regularly offered

Examines contending approaches to national, social, and political
change. Seminar. Prerequisite: instructor approval.

POS 660 The Modern World System. (3)

not regularly offered

Theoretically driven, historical analysis of the organization and opera-
tion of the international political economy since the 16th century. Sem-
inar. Prerequisite: instructor approval.

POS 661 The State. (3)

not regularly offered

Examines theories of state, state-society relations, and interstate poli-
tics emphasizing questions of sovereignty, territoriality, violence, rep-
resentation, democracy, and change. Seminar. Prerequisite: instructor
approval.

POS 662 International Organization. (3)

not regularly offered

History, practical political significance, and future of international insti-
tutions, transnational regimes, and other approaches to international
organization. Seminar. Prerequisite: instructor approval.

POS 664 War, Peace, and Conflict Processes. (3)

not regularly offered

Systematic analysis of the causes of war, the preconditions for peace,
and approaches to the resolution of conflict. Seminar. Prerequisite:
instructor approval.

POS 665 Foreign Policy Theory. (3)

not regularly offered

Examines foreign policy theory and methods. Development and cri-
tique of research designs analyzing foreign policy processes within
and among nations. Seminar. Prerequisite: instructor approval.

POS 691 Seminar. (1-12)

not regularly offered

POS 790 Reading and Conference. (1-12)

not regularly offered

POS 792 Research. (3)

fall and spring

Projects in various areas of political science. Prerequisite: doctoral
student.

Omnibus Graduate Courses. See page 50 for omnibus graduate
courses that may be offered.
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