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I am delighted to see that the program of the New Orleans AMS meeting
lists me correctly as a student; in fact I have been a student of George Mackey
practically all my mathematical life. George loved interesting and provoking
mathematical conversations, and we had many over lunch, explaining my con-
genial title.

Most of our individual meetings began at the Harvard Faculty Club. George
walked there from working at home to meet for our luncheon, and I often
watched him pass the reading room windows. Generally our conversations en-
gaged us so we continued afterward in one of our offices, which for years adjoined
each other in the mathematics library. Some other opportunities also provided
opportunity for conversation: thirty years ago the department met over lunch
at the Faculty Club. Frequently we also exchanged invitations for dinner at
each others home. Both customs have declined significantly in recent years.
Another central fixture revolved about the mathematics colloquium, which for
years George organized at Harvard. George and Lars Alfhors invariably at-
tended the dinner, and for many years a party followed in someone’s home.
George also made sure that each participant paid their exact share of the bill—
a role that could not mask the generous side of his character.

George also enjoyed lunch at the “long table” in the Faculty Club, where
a group of regulars gathered weekly. Occasionally I joined him there, or more
recently at the American Academy of Arts and Sciences, near the Harvard
campus. I could count on meeting George at those places without planning in
advance. Through these interactions my informal teacher became one of my
best Harvard friends. So it was natural that our conversations ultimately led
to pleasant evenings at 25 Coolidge Hill Road, where Alice and George were
gracious and generous hosts, and on other occasions to 27 Lancaster Street.

While the main topic of our luncheons focused on mathematics, it was usual
that the topic of conversation veered to a variety of other subjects, including
social questions of the time, and even to novels by David Lodge or Anthony
Trollope. George seemed to come up with a viewpoint on any topic somewhat
orthogonal to mine or to other companions—but one that he defended both
with glee as well as success.

George began as a student of physics, and found ideas in physics central to
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his mathematics. Yet George could be called a “quantum field theory skeptic.”
He never worked directly on this subject, and he remained unsure whether
quantum mechanics could be shown to be compatible with special relativity in
the framework of the Wightman (or any other) axioms for quantum fields.

When we began to interact, the possibility to give a mathematical founda-
tion to any complete example of a relativistic, non-linear quantum field appeared
far beyond reach. Yet during the first ten years of our acquaintance these math-
ematical questions underwent a dramatic transition, and the first examples fell
into place. George and I discussed this work many times, reviewing how mod-
els of quantum field theory in two and three-dimensional Minkowski space-time
could be achieved. While this problem still remains open in four dimensions,
our understanding and intuition have advanced to the point that suggests one
may find a positive answer for Yang-Mills theory. Yet George remained unsure
about whether this culmination of the program is possible, rightfully question-
ing whether a more sophisticated concept of space-time would revolutionize our
view of physics.

Despite this skepticism, George’s deep insights—especially those in ergodic
theory—connected in uncanny ways to the ongoing progress in quantum field
theory throughout his lifetime.

I Early Encounters

I first met George face-to-face during a conference organized in September 1965
by Irving Segal and Roe Goodman at Endicott House. Some 41+ years ago, the
theme “The Mathematical Theory of Elementary Particles” represented more
dream than reality.

I knew George’s excellent book on the mathematical foundations of quantum
theory, so I looked forward to meeting him and to discussing the laws of particle
physics and quantum field theory. George was 49, and I was still a student at
Princeton. Perhaps the youngest person at the meeting, I arrived in awe among
many experts whose work I had come to admire. George and I enjoyed a number
of interesting interactions on that occasion—including our first lunch together.

Our paths crossed again two years later, only weeks before my moving
from Stanford to Harvard. That summer we both attended the “Rochester
Conference,” which brought together particle physicists every couple of years.
Returning in 1967 to the University of Rochester where the series began, the
organizers made an attempt to involve some mathematicians as well.

The Rochester hosts prepared the proceedings in style. Not only do they
include the lectures, but they also include transcripts of the extemporaneous dis-
cussions afterward. Today those informal interchanges remain of interest, pro-
viding far better insights into the thinking of the time than the prepared lectures
which precede them. The discussion following the lecture by Arthur Wightman
record comments by George Mackey, Irving Segal, Klaus Hepp, Rudolf Haag,
Stanley Mandelstam, Eugene Wigner, C.-N. Yang, and Richard Feynman. It
is hard to imagine that diverse a spectrum of scientists, from mathematicians
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to physicists, sitting in the same lecture hall—much less discussing a lecture
among themselves!

Reading the text with hindsight, I am struck by how the remarks of Mackey
and of Feynman hit the bulls eye. George’s comments from the point of view
of ergodic theory apply to the physical picture of the vacuum. Feynman’s at-
titude about mathematics has been characterized by, “It is a theorem that a
mathematician cannot prove a non-trivial theorem, as every proved theorem is
trivial,” in Surely You’re Joking, Mr. Feynman. Yet in Rochester, Feynman
was intent to know whether quantum electrodynamics could be (or had been)
put on a solid mathematical footing. Today we think it unlikely, unlike the
situation for Yang-Mills theory.

II Harvard

George chaired the mathematics department when I arrived at Harvard in 1967,
and from that time we saw each other frequently. We had our private meet-
ings, and we each represented our departments on the “Committee for Applied
Mathematics,” yet another opportunity to lunch together.

During 1968, Jim Glimm and I gave the first mathematical proof of the
existence of the unitary group generated by a Hamiltonian for a non-linear
quantum field in two dimensions. This was a problem with a long history.
George’s old and dear friend Irving Segal had studied this question for years,
and he became upset when he learned of its solution.

At a lunch during April 1969 George asked me my opinion about “the
letter,” to which I responded, “what letter?” George was referring to an eight-
page letter from Segal addressed to Jim and me, but which neither of us had
received at the time. The letter claimed to point out, among other things,
potential gaps in the logic of our published self-adjointness proof. On finally
receiving a copy of the letter from the author, I realized immediately that his
points did not represent gaps in logic; but they would require a time-consuming
response. I spent considerable effort over the next two weeks to prepare a careful
and detailed answer.

This put George in a difficult position, but his reaction was typical: George
decided to get to the bottom of the mess. This attitude not only reflected
George’s extreme curiosity, but also his tendency to help a friend in need. It
meant too, that George had to invest considerable time and energy to under-
stand the details of a subtle proof somewhat outside his main area of expertise.
And for that effort I am extraordinarily grateful.

It took George weeks to wade through the published paper and the corre-
spondence. Although he did ask a few technical questions along the way, George
loved to work things out himself at his own pace. Ultimately George announced
(over lunch) the result of his efforts: he had told his old friend Segal that in his
opinion the published proof of his younger colleagues was correct. This settled
the matter in George’s mind once and for all.

We returned to this theme in the summer of 1970 when George, Alice, and
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Ann spent two long but wonderful months at a marathon summer school in
Les Houches, overlooking the French Alps. George (as well as R. Bott and A.
Andreotti) were observers for the Battelle Institute who sponsored the school.
During two weeks I gave fifteen hours of lectures on the original work and on
later developments—perhaps the most taxing course I ever gave. That summer
I got to know the Mackeys well, as the participants dined together almost every
day over those eight weeks.

Gradually my research and publications became more and more centered in
mathematics than physics, and in 1973 the mathematics department at Harvard
invited me to become a full voting member, while still retaining my original
affiliation with physics. At that point I began to interact with George even
more. Following George’s retirement in 1985 as the first occupant of his named
mathematics professorship, I was humbled to be appointed as the successor to
George’s chair. I knew that these were huge shoes to fill.

IIT Government Support

George often gave advice. While this advice might appear at first to be off-the-
mark, George could defend its veracity with eloquence. And only after time
did the truth of his predictions emerge. One topic dominated all others about
science policy: George distrusted the role of government funding.

George often expressed interest in the fact that I had a government research
grant. I did this in order to be able to assist students and to hire extraordinary
persons interested in collaboration. George often explained why he believed sci-
entists should avoid taking government research money. His theory was simple:
the funder over time will ultimately direct the worker, and perhaps play a role
out of proportion.

When the government funding of research evolved in the 1950’s it seemed
at first to work reasonably well. It certainly fueled the expansion of university
science in this country during the 1960’s and the early 1970’s. At that time I
believed that the government agencies did a reasonable job in shepherding and
nurturing science. The scheme attempted to identify talented and productive
researchers, and to assist those persons in whatever directions their research
drew them. This support represented a subsidy for the universities.

But over time one saw an evolution in the 1970’s, much in the way that
George had warned. Today the universities have became completely dependent
on government support. On the other hand, the government agencies take
the initiative to direct and to micro-manage the direction of science, funneling
money to programs that appear fashionable or “in the national interest.” George
warned that such an evolution could undermine the academic independence of
the universities, as well their academic excellence and intellectual standards.
It could have a devastating effect on American science as a whole. While we
have moved far in the direction of emphasizing programs over discovering and
empowering talent, one wonders whether one can alter the apparent asymptotic
state.
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IV  Personal Matters

George spoke often about the need to use valuable time as well as possible.
And the most important point was to conserve productive time for work. Like
me, George had his best ideas early in the morning. I was unmarried when our
discussions began, and George emphasized to me the need to have a very clear
understanding with a partner about keeping working time sacrosanct.

George also described at length how he enjoyed his close relationship with
Alice, and how they enjoyed many joint private activities, including reading
novels to each-other, entertaining friends and relatives, and traveling. He also
described how he even limited time with daughter Ann. But when he was with
Ann, he devoted his total attention to her, to the exclusion of all else.

George floated multiple warnings about marriage that I undoubtedly should
have taken more seriously. But years later when I remarried, George served as an
usher on that occasion; he even ended up driving the minister to the wedding in
the country-side. Afterwards George shared a surprising thought: my wedding
was the first wedding which he thoroughly enjoyed! In honor of that convivial
bond, today I wear the necktie that we both wore on that occasion.

Shortly after George retired, I served as department chair. At the beginning
of my term I made a strong case that the department needed more office space, as
several members had no regular office. Within a year, we were able to construct
17 new offices in contiguous space that had been used for storage and equipment.
But before that happened, I had to ask George if he would move from his large
office of many years to a smaller one next door. As usual George understood
and graciously obliged.

George’s straightforward analysis of the world left one completely disarmed.
Memories of this special person abound throughout mathematics. But they
also can be heard over lunch at the long table in the Faculty Club, and at the
weekly luncheons at the American Academy. I am not alone. Everyone misses
our fascinating luncheon companion and friend.



