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Georgia Institute of Technology 4. Award Period 5. Cumulative Award Amount
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6. I'roject Title
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Restructuring the Undergraduate Learning Environment

PART U-SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USE)

A new physics course and laboratory entitled "Transport

b Phenomena’ has been developed. The course serves as an

. integrating experience for students in the undergraduate
‘applied physics program in which many of the mathematical.

and physical descriptions of the phenomena are shown to be

similar. The course is team taught by faculty with research
interests and experience in solid state, acoustics, and
plasmas. Lectures treat sound energy transport, 1nc1uding

' - a description of shock waves, electr1ca1 and thermal con-
ductivity in solids and gases, mass transport in dlffu51on _
processes, and fluid flow. The laboratory experience 1nc1udes
such experiments as measurements of physical parameters_in

plasmas, fuel cells, and accustical systems. Students give

oral presentations on their results.
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Attachment

NSF RULE Program
SER 76-14971

Scientific Collaborators:

Dr. E. W. Thomas - Professor of Physics
Dr. E. T. Patronis, Jr. - Professor of Physics

TECHNICAL SUMMARY
Course Content:

I. Transport Phenomena in Gases - E. W. Thomas

A) Description of a Plasma

B) Excitation and Ionization Processes

C) Charge and Mass Transport in .a Plasma

D) Application of the Boltzmann Transport Equation to Plasmas

II. Transport of Acoustical Energy - E. T. Patronis, Jr.

A) Wave Equation
B) Adiabatic and Isothermal Approximations
C) Applications to Nozzles and Shock Waves

I1II. Transport Phenomena in Solids - James R. Stevenson

A) Drude Theory of Electrical and Thermal Conductivity
B) Boltzmann Transport Equation

C) Diffusion and Charge Transport in Semiconductors

D) Photoconductivity

IV. Typical Laboratory Experiments

A) Characterization of the Operational Parameters for a
Hydrogen Fuel Cell
B) Determination of the Velocity of Sound in the Isothermal
and Adiabatic Transition Region
C) Langmuir Probe Experiment on Characterization of a Plasma
D) Haynes-Shockley Experiment for Measurement of the Mobility
. of Minority Carriers in Silicon
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