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Applied Physics (APHY)

* APHY 050a / ENAS 050a / PHYS 050a, Science of Modern Technology and Public
Policy  Daniel Prober

Examination of the science behind selected advances in modern technology and
implications for public policy, with focus on the scientific and contextual basis of each
advance. Topics are developed by the participants with the instructor and with guest
lecturers, and may include nanotechnology, quantum computation and cryptography,
renewable energy technologies, optical systems for communication and medical
diagnostics, transistors, satellite imaging and global positioning systems, large-scale
immunization, and DNA made to order. Enrollment limited to first-year students.
Preregistration required; see under First-Year Seminar Program.  SC

APHY 151a or b / ENAS 151a or b / PHYS 151a or b, Multivariable Calculus for
Engineers  Staff

An introduction to multivariable calculus focusing on applications to engineering
problems. Topics include vector-valued functions, vector analysis, partial
differentiation, multiple integrals, vector calculus, and the theorems of Green, Stokes,
and Gauss. Prerequisite: MATH 115 or equivalent.  QR

APHY 194a or b / ENAS 194a or b, Ordinary and Partial Differential Equations with
Applications  Staff

Basic theory of ordinary and partial differential equations useful in applications. First-
and second-order equations, separation of variables, power series solutions, Fourier
series, Laplace transforms. Prerequisites: ENAS 151 or MATH 120 or equivalent, and
knowledge of matrix-based operations.  QR

APHY 320a / EENG 320a, Semiconductor Devices  Hong Tang
An introduction to the physics of semiconductors and semiconductor devices. Topics
include crystal structure; energy bands in solids; charge carriers with their statistics
and dynamics; junctions, p-n diodes, and LEDs; bipolar and field-effect transistors;
and device fabrication. Additional lab one aernoon per week. Prepares for EENG 325
and 401. Recommended preparation: EENG 200. PHYS 180 and 181 or permission of
instructor  QR, SC

APHY 418b / EENG 402b, Advanced Electron Devices  Mengxia Liu
The science and technology of semiconductor electron devices. Topics include
compound semiconductor material properties and growth techniques; heterojunction,
quantum well and superlattice devices; quantum transport; graphene and other 2D
material systems. Formerly EENG 418. Prerequisite: EENG 320 or equivalent.  QR, SC

* APHY 420a / PHYS 420a, Thermodynamics and Statistical Mechanics  Staff
This course is subdivided into two topics. We study thermodynamics from a purely
macroscopic point of view and then we devote time to the study of statistical mechanics,
the microscopic foundation of thermodynamics. Prerequisites: PHYS 301, 410, and 440
or permission of instructor.  QR, SC

* APHY 469a, Special Projects  Daniel Prober
Faculty-supervised individual or small-group projects with emphasis on research
(laboratory or theory). Students are expected to consult the director of undergraduate
studies and appropriate faculty members to discuss ideas and suggestions for suitable
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topics. This course may be taken more than once, is graded pass/fail, is limited to
Applied Physics majors, and does not count toward the senior requirement. Permission
of the faculty adviser and of the director of undergraduate studies is required.

* APHY 471a, Senior Special Projects  Daniel Prober
Faculty-supervised individual or small-group projects with emphasis on research
(laboratory or theory). Students are expected to consult the director of undergraduate
studies and appropriate faculty members to discuss ideas and suggestions for suitable
topics. This course may be taken more than once and is limited to Applied Physics
majors in their junior and senior years. Permission of the faculty adviser and of the
director of undergraduate studies is required.


