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Fig. 1 Lyman Spitzer who is the frontier of
magnetic fusion energy research in US and also
famous of his proposal of the Hubble Space
Telescope.

Lyman Spitzer, Jr. and the Model A Stellarator

Fig. 2 Lyman Spitzer and his first Stellarator Machine. This was designed only by
two theoreticians, Spitzer and Schwarzschild, a son of famous Karl Schwarzschild on
Black Hole. They really try to produce the fusion energy with this small machine in
1950°s.
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Fig. 3 Pictures of the faculties in Division of Plasma Physics, Dep. of Science,
Princeton Univ. Division head is my friend Nat Fisch who is also one of 12 members
of the Science on NIF Committee, Lawrence Livermore National Laboratory. Hantao

Jiis at far left and middle.

Fig. 4 Campus of
Princeton University




Fig. 6 Entrance of PPPL (Princeton Plasma Physics Laboratory) of the main building.



Fig. 7 Asnap shot of the gathering, not, a meeting. Presenter is front left and not be
seen. | took a picture from Chairman position, since | was asked to be Chair in the
afternoon session.

Fig. 8 All Einstein books at Princeton Book store.  Physics starts with Einstein here.



The Princeton Graduate Program in Plasma Physics
(+ fusion status & my research interests)
Greg Hammett, March 11, 2013
Director of Graduate Studies, Spring 2013
hammett@pppl.gov, hammett@princeton.edu

A-137, 609-243-2495

Typical set of courses (covered by General Exams at end of Year 2):
* Year 1, Fall:

— General Plasma Physics I, 1 semester survey, fundamentals, orbits, kinetic & fluid
theory

— Selected physics courses to brush up to pass Physics Department Preliminary Exams
(“Prelims”). (half-semester courses in Quantum, E&M, Stat. Mech., Classical
Mechanics)

* Year 1 Spring:

— General Plasma Physics I, MHD, neoclassical transport & drift wave turbulent
transport

— Lab Course in Plasma Physics

* Year 2, Fall:

— Plasma Waves

— Asymptotic methods and PDEs

— Fusion Plasmas and Plasma Diagnostics
* Year 2, Spring:

— Irreversible Processes in Plasmas

— + plasma graduate seminar every semester: fall presentations by students, spring
presentations by physicists + upper level students.

http://www.princeton.edu/gradschool/about/catalog/fields/plasma physics/

Elective plasma courses (every other year):
» Computational methods for plasmas
* Space plasma physics (Bhattacharjee)

* Advanced Plasma Dynamics (advanced MHD, Hamiltonian guiding center theory,
kinetic-MHD)

» Turbulence and Nonlinear Processes in Fluids and Plasmas


http://www.princeton.edu/gradschool/about/catalog/fields/plasma_physics/

* Non-neutral plasmas
* + cross-listed courses (quantum mechanics of spectroscopy, plasma propulsion)
* Occasionally take other courses in physics (GR, field theory, string theory),

astrophysics, computational science (esp. for those with Computational Science
Fellowships), literature, languages.

Broad Research Experience:
* 1st year experimental project

* 2cd year theory project
(APS posters, not unusual to lead to publications)

* Then choose thesis project

* Flexibility in choosing research projects and advisors by mutual consent. Large set of
advisors and research areas to choose from.

* You were selected for admission as the best students overall. You are not assigned to
any particular project and you have no obligation to work on any particular project
(though you have to work on some project of course).

URL-sites

All about the Program in Plasma Physics:
http://www.princeton.edu/plasma/

Plasma Ph.D. Thesis Titles (and full dissertations):
http://www.princeton.edu/plasma/academics/graduate-theses/

Employers of all graduates since 1990:
http://www.princeton.edu/plasma/academics/employers-of-program-grad/

Main Research Areas:
http://www.princeton.edu/plasma/research/research-areas/

Full List of Plasma Faculty and research interests:
http://www.princeton.edu/plasma/faculty/

Princeton: A Historic University with a Tradition of Service

* Princeton “In the Nation’s Service, and In the Service of All Nations”, based on
President Woodrow Wilson’s 1902 address

* Plasma physics is an applied field in many ways, trying to do something useful for
others: fusion energy, etching computer chips, space propulsion.

* PPPL Founded by Lyman Spitzer (chair of Astrophysics, inventor of space telescope
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concept) to try to make fusion energy.

* Plasma physics is also an “applied science” for understanding natural phenomena
observed in other fields: astrophysical, solar, and space physics: solar eruptions,
solar wind interaction with earth’s magnetosphere, accretion disks and jets from all
kinds of accreting objects (black holes, binary stars, star formation ...)

* Plasma physics also has “pure” aspects, fundamental study of a complex state of
matter found in nature: collective behavior (weak interaction between individual
pairs of particles, strong interaction among many particles), dual pictures
(collective / test particle), nonlinear dynamics, chaos theory, interaction with strong
electromagnetic fields, ...



