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Cosmic rays comprise only a billionth
of interstellar particles by number, but
carry as much energy as the thermal
gas. They exchange energy and mo-
mentum with the thermal background
through interactions with small scale
magnetic turbulence, which also iso-
tropizes them and enables a fluid de-
scription of cosmic rays despite their
low collisionality. | will discuss the flu-
id model and applications to astro-
physical phenomena such as galactic
winds and interstellar heating.

About the Speaker: Ellen Zweibel is the William L. Kraushaar Professor of Astronomy and
Physics and Chair of the Astronomy department at the University of Wisconsin-Madison,
where she has a broad research program in plasma astrophysics. She was a founding mem-
ber and past Director of the Center for Magnetic Self-Organization in Laboratory and Astro-
physical Plasmas. Prof. Zweibel did her undergraduate work in Mathematics, at the Universi-
ty of Chicago, and her graduate work in Astrophysical Sciences, at Princeton. From 1980 to
2003, she was a faculty member at the University of Colorado.



