Reflections on a Blessed Career
Written on the night | learned | won the Maxwell Prize (7/21/2025)

I’'ve known for decades that my path to professional success has been gold-plated but
perhaps my greatest awareness of that fact occurred when we were leading a kid’s camp in
the Congo. | looked at the children—many so eager and industrious—and thought, “There
is a boy here who is just as smart and hard-working as | am who will never have the
opportunities | have had.” Some people credit their success to their brilliance and effort. |
don’t want to be that guy.

I grew up in the richest country in the world when it was at the height of its power. | lived
across the street from a park with a library, walking over there to select a book whenever |
wanted. My public schools taught me to write well. My undergraduate education was
cheap, $636/year. In the early days of my career English became the exclusive language of
international physics, so I’ve been able to write all of my papers and deliver all of my talks
in my native tongue.

| barely got into Princeton for graduate school, being admitted from the waiting list. |
wanted us to go to UT Austin, where the job prospects were better for Mary; Mary wanted
us to move to Princeton, then the leading plasma physics program in the nation. She
sacrificed her teaching career for mine.

Jim Strachan, my thesis advisor at Princeton, was an outstanding mentor. For my thesis, |
measured charged fusion products. Few specialties remain vibrant for decades but mine
did.

After graduation, before coming to UCI, | worked for two years as a staff member at the
Princeton Plasma Physics Lab, then 15 months as a staff member at General Atomics (GA).
The U.S. fusion program was undergoing a transition from each institution having its own
experiment to a handful of major experiments. The transition was resented by staff
members at the major facilities, who had sweat equity in their device and saw less
qualified “outsiders” coming in to lead experiments. Because | had been on staff at PPPL
and GA, however, | was the perfect “inside outsider,” who counted as an external user to
the funding agency but was welcomed by TFTR and DIII-D staff.

As a university professor, | always had adequate funding because, for decades, my DIII-D
research was funded by a subcontract from GA. Every year or two, in a meeting with the
Experimental Director, | would present what | wanted to do during the next funding period,
then he would either agree to or trim my request. Back in my office, | would spend 20
minutes writing the “proposal” and, voila, | was funded for the next project period.



In 1989, | unsuccessfully tried to observe toroidal Alfvén eigenmodes (TAE) in DIII-D using
hydrogen beams, which had been theoretically predicted to drive them unstable. Ted Strait
suggested to me that | look at some shots with deuterium beams. linitially scorned his
suggestion because, according to the published theory of the time, their speed was too
slow to drive instability but, when | looked more closely, he was right: they were TAEs. The
following years working with Ted on Alfvén eigenmodes are arguably the most productive
and fulfilling period of my career, with a constant interchange between theory and
experiment.

Meanwhile, | had a family. We were able to make ends meet (sometimes barely) on one
salary. Our university housing was subsidized and we only needed one car because | could
walk to work. 1 worked long hours as a young professor while Mary worked at home, raising
children that make me proud. About Princeton, Mary and | said that “we” went to graduate
school even though | was the only enrolled student. “We” just won the Maxwell Prize.

By the turn of the century, | was frustrated by my DIII-D Energetic Particle research. Neutron
and magnetic diagnostics were insufficient to understand what was happening in the
plasma. But that changed. Keith Burrell suggested to me that we try FIDA and it worked far
better than | ever expected, providing us with internal fast-ion profiles. Mike Van Zeeland
and other scientists developed internal fluctuation diagnostics to measure the Alfvén
eigenmodes. This launched another exciting stage of my career with Mike as my principal
experimental collaborator. Mike was the first younger person to tell me what “we”—
meaning me—should do next.

When | moved from GA staff to UCI, one motive was concern about what | would do when
DIlI-D shut down. | never thought DIII-D would flourish as a research facility for 40 years
but it has, to my benefit.

This, of course, is just a partial list of my “gold-plated” path to success. I’ve had great
postdocs, PhD students, and other collaborators as well and | am grateful for them too. But
the ones above stand out as especially providential.



