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I. INTRODUCTION

The following tributes are from the descendants of the
Lumley tree in the Preface [K. Bhaganagar, T. B. Gatski, and
W. K. George, Phys. Fluids 29, 020501 (2017)].

II. BY KIRAN BHAGANAGAR

In this digital world, compiling the professional achieve-
ments and scholarly writings of Professor Lumley does not
take a huge effort. What is undeniably more challenging is to
do justice to creating an accurate profile of the father of tur-
bulence. The common thread that connects the editors and
authors of this special section of Physics of Fluids is that
we share a lineage with this icon. This publication gives us
the opportunity and responsibility to convey our apprecia-
tion of his importance to the world of turbulence physics and
engineering.

Professor Lumley was a teacher who never appeared to
teach but from whom so much could be learned. He was a
man of few words, but when he spoke, his words were full of
conviction, clarity, and wisdom. His comments when he peer
reviewed articles taught insightful lessons to the authors and
led them in the right direction.

A common experience amongst his students was that
he, unlike other advisors, never appeared to become person-
ally involved in their professional placements. His appar-
ent passivity in this matter stemmed from his idea that a
good program and graduate advisor would produce scientists
who would survive and succeed in this world on their own
merit.

He possessed intellectual courage and often took an eth-
ical stance in confronting issues. His unique stature distin-
guished him from his peers. He was very sensitive to issues of
gender bias and quietly but decisively thwarted professional
injustice, no matter where it originated. His students some-
times complained that the logistics of the system prevented
them from doing their best. In response he would say that
a professional has to endure all the bureaucratic, interper-
sonal, and sometimes personal issues they encounter, but in
the end is expected to deliver excellence. In my years working
in turbulence after leaving my alma mater, I have encountered
numerous frustrating situations when this lesson guided me
to keep my focus on achieving excellence. And I have shared
this gospel truth with my numerous students and collaborators
across the world. Professor Lumley may have been modest

and subtle in his criticism, but he was never thrifty in expect-
ing excellence at all times. Anyone in his orbit understood this
expectation, not because he spoke it, but because they were
inspired by the halo that surrounded his professional work.
He may have appeared personally distant, but he brought out
the best in human relations as he subtly nurtured students, just
as he did his favorite wines. This is amply demonstrated by
the zest and spontaneity with which generations of Professor
Lumley’s students contributed to this issue.

One could not hesitate to conclude that it was a distinct
honor to live at the same time as Professor Lumley and by
associating with him, we have all learned far more than fluids
and turbulence. These genuine lessons, students of Professor
Lumley believe, will leave indelible footprints in the world
of academia and serve as a guiding light to the contemporary
scientific community and generations of teachers and students
who follow.

III. BY JAMAL MOHD-YUSOF

My recollections of John Lumley are overwhelmingly of
a man who demonstrated intellectual strength by his patience
and generosity, and someone who it was an honor and a plea-
sure to have as my mentor. When I came to him as a young
graduate student and presented what I can only imagine was
a less than coherent treatise about what I perceived to be the
inadequacy of then-current multiphase turbulence modeling,
he listened patiently and, to my surprise, agreed to take me on
as a student. As I recall, I was so nervous that I opened the con-
versation asking if he had any interest in particle-laden flows,
to which he smiled and reminded me of the topic of his Ph.D.
thesis. He was also kind enough to present me with a copy
of that thesis, which remains one of my more treasured work-
related mementos and an excellent reminder of the clarity of
thought he possessed even at that stage of his career.

Throughout my time as his student, he gave me the time
and freedom I needed to work, trusting that I would manage my
time and focus appropriately and knowing that I was hesitant
to impose upon him with questions that I should have been able
to answer myself. Whenever I would meet with him, invariably
frustrated with my own lack of progress, he provided invalu-
able insights and I always left reinvigorated and confident that
a solution would emerge. More than anything, it was this trust
and supportiveness, which I valued most during my time at
Cornell, being able to strike a balance between moving the
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work forward while still accepting the inevitable stumbling
blocks that emerge in research. I hope that I can emulate some
of those traits in my own mentoring and interactions with oth-
ers, even if his intellectual prowess and impact remain beyond
my reach.

IV. BY MARK N. GLAUSER

I had the good fortune of knowing Professor Lumley from
the time I was a senior in college (spring 1982) until his pass-
ing in 2015. In the early 1980s, I was working in Professor
Bill George’s lab as an REU (Research Experience for Under-
graduates) student and had decided to pursue a Ph.D. with a
primary focus on turbulent flows. I was considering various
graduate schools at the time and Cornell was high on my list
due its great reputation in turbulence research and the strong
link between Bill George and John Lumley (Bill was John’s
former Ph.D. student). Bill had kindly arranged for me to meet
up with John during my Cornell visit. As you can imagine, the
thought of meeting the legendary John Lumley was both excit-
ing and intimidating. Upon arriving at John’s office, he greeted
me warmly and we discussed for 10 minutes or so the high
Reynolds (Re) number axisymmetric jet experiment design
I was involved with in Bill’s lab and applying proper orthogo-
nal decomposition (POD). I do not remember exactly how the
conversation shifted from turbulence and POD to rebuilding
cars, a love we had in common, but once it did we ended up
discussing rebuilding VW Beetle engines for the remaining
30 minutes or so. I had just rebuilt a 1973 VW Beetle engine
and John had recently finished rebuilding an older VW Beetle
engine as well. As a young motor head who thought he knew
a great deal about engines, I was extremely impressed that
this turbulence expert was a true expert on engines! I decided
to pursue my graduate work in Bill George’s lab at the State
University of New York at Buffalo (SUNYAB) starting the
summer of 1982, focusing on applying POD to the near-field
high Re number axisymmetric jet experiment that I had been
extensively engaged with as an REU student. Professor Lum-
ley and I kept in contact throughout my time in graduate school
and he followed with great interest my thesis work. Professor
Lumley was especially interested in the fact that, with only
a few modes across the jet shear layer, we could reconstruct
the instantaneous velocity field across the domain. Specifi-
cally, in 1984, we demonstrated, using a rake of hot wires
spanning the jet shear layer at 3 diameters downstream, that
with 3 POD modes we could rebuild the instantaneous velocity
field (the first time this had been done). I presented this work
at the Turbulent Shear Flow Meeting, hosted by Cornell in
1985. I remember, fondly, John and I sitting on some steps in
one of the Cornell buildings while I showed him, using trans-
parencies, how well the reconstruction converged. In that time
period, John had started to work with Phil Holmes on develop-
ing dynamical systems based on the POD random coefficients
(resulting in the now famous Aubry et al. Journal of Fluid
Mechanics paper). If the time dependence of the flow could
be carried in the POD random coefficients, a powerful way
to derive time dependent low dimensional systems based on
dynamical systems theory could be employed. John shared
this innovative idea with me at that time and wondered if I

could use the jet database to see how such an approach, i.e.,
incorporating the time dependence in the random POD coeffi-
cients, might differ from what I had done, where I had carried
the time dependence in the eigenfunctions along with the spa-
tial dependence, i.e., Lumley’s original POD. I submitted an
American Physical Society (APS) abstract for the 1985 APS
meeting in Tucson after my conversation with John, in which
I proposed to use the jet eigenfunctions for this purpose. I
showed in the 1985 American Physical Society Division of
Fluid Dynamics (APS-DFD) talk that if the eigenfunctions
are separable, then the two approaches are equivalent. The
jet POD eigenfunctions did not exactly show this. However,
the data suggested that the assumption was reasonable (in fact
John was the chair of the session and commented afterward,
“That was not too bad”). I felt the same way as John about my
results, especially given the advantages of being able to carry
the time dependence in the random coefficients in order to
bring the dynamical systems’ machinery to help us understand
low-dimensional dynamics of turbulent flows. In my research
group, we have used this same assumption since the late 1980s
to derive POD-based low dimensional dynamical systems for
both understanding and control of several turbulent flows. In
fact, Professor Lumley and I worked together in the mid-1990s
(through BEAM Technologies) on some unsteady separation
control work which really got me interested in POD-based
closed-loop flow control, an interest that continues to this day.
As a professor, I also had the great privilege to continue to be
engaged with Professor Lumley where he provided me with
very helpful guidance on navigating academe at various stages
of my career. Professor Lumley was a great engineer and scien-
tist, a giant in the field of turbulence. He was also an extremely
important person in my career as a mentor and friend. I am
so proud that he is my academic grandfather. Lums, you are
missed!

V. BY BERENGE PODVIN

John Lumley was my thesis advisor from 1992 to 1997.
He taught the first class I took at Cornell, which was also
my first introduction to the world of turbulence. The lectures
were based on his book, modestly (and deceptively) called A
First Course in Turbulence,1 which encapsulates fundamental
ideas in short, simple sentences. Even in my inexperience, I
could perceive that this effortless style was carefully tailored to
convey a very precise meaning. Every word of John Lumley’s
carried weight: I have a vivid memory of the complete, instant
silence that settled over the room whenever he made a comment
during the weekly department seminars. His groundbreaking
ideas on subjects such as turbulence modelling, drag reduction,
and coherent structure identification, for which he introduced
proper orthogonal decomposition, have spurred on decades of
research and will doubtlessly continue to inspire many. Yet, his
manner was invariably self-effacing, and he was the epitome
of courtesy to anyone he came in contact with. As an advisor,
he encouraged independence in his students, fostering creative
thinking, never imposing, occasionally suggesting, and always
welcoming a challenging question. He impressed me with his
passion for science, his keen appreciation of creativity in all its
forms, and his horror of pomposity. He was also someone you
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could go to with a problem of any kind, knowing that he would
apply to it the full force of his intelligence and provide you with
an honest answer, typically within a remarkably short time.
I will remember him as a pioneering scientist, an inspiring
lecturer, a brilliant writer, but most of all as a generous and
compassionate human being.

VI. BY ANDREW C. POJE

I had the privilege of being a student of Lumley’s at Cor-
nell in the late 1980s/early 1990s and I (alone) take the blame
for inadequacies in the following first-person remarks.

When I arrived at Cornell, Coherent Structures + Dynam-
ical Systems ideas were in full flush. The textbook by
Guckenheimer and Holmes2 was in its first edition and,
although Theoretical and Applied Mechanics types were
sworn enemies on the graduate softball fields, both Gucken-
heimer and Holmes were regular, welcomed, faces in Upson
Hall. The incessant swoosh of Panchepaksan’s x-wire probe
through the helium jet in the second floor lab was probably
entirely less welcomed by faculty with offices across the hall.

John’s fluid-mechanical fame helped attract all the leading
players in the field: Batchelor himself giving the “Batche-
lor Lecture,” or, perhaps more memorable for the students,
Lighthill gesticulating with admirably robust physicality,
exactly how the low Reynolds number insect must flap its
wings to fly. Academic renown, however, had its many down-
sides for John. One example was dealing with irate secretaries
after a visiting contingent of Soviet Academicians expended
the annual department toner budget in a single weekend, appar-
ently photocopying every page of every journal Cornell’s
library had to offer. Perhaps a more onerous price for John
was the need to make academic small talk with “fans” while
attempting to simply smoke a quiet cigar outside any APS-
DFD conference. There was, however, one uniquely Lumley-
esque upside to having a global network of collaborators. This
was the ability, at his convenience, to Scotch-tape a forbid-
ding “On International Call!” sign to his office door. There
probably were such calls from time to time, but one always
imagined John, phone safely unplugged, happily stealing some
precious moments in this way to quietly work through a new
idea in his ever so neat, ever so illegible hand at his ridiculously
overcrowded desk. Seeing some confused graduate student
hovering outside the closed door, John’s secretary would say,
“You can try to knock. He is probably just working.” One
had the very strong impression that John would have been
quite happy to skip most of the fanfare and “just work” on
turbulence.

Without letting on about it too much, I remember how
offended he was by someone’s well meaning public intro-
duction, “John Lumley, a man who has forgotten more about
turbulence than any of us will ever learn.” Not six months later,
after presenting him with a modest idea for my thesis, he nod-
ded and said something like, “This sounds reasonable, but I
think someone has already done something very similar. Let
me think about it.” Sure enough, the following Monday morn-
ing, breaking with standard practice, the professor appeared at
the student’s office holding a paper on exactly the same idea.
That article, of course, was authored by John Lumley some

15-20 years earlier. He had not forgotten anything about tur-
bulence, but it did take him a few days to remember a small
detail.

VII. BY PETER N. BLOSSEY

I was John Lumley’s student while working on my Ph.D.
at Cornell during the 1990s and, during my first year, was
fortunate to have a fellowship that allowed me some freedom in
choosing my advisor. In choosing Lumley, I was attracted not
only by his inspiring course that showed the power of simple
scaling arguments in describing turbulent flows but also by his
sense of humor. The best example of this that I came across at
Cornell was in the dedication of his Ph.D. thesis, which reads
something like, “This is dedicated to my wife and children,
who have been widowed and orphaned during long stretches
of the work that led to this thesis.”

One of the more striking aspects of my time as Lumley’s
student was that I always felt better leaving his office than
going in. It was not that he solved my problems, but that after
talking with him, I felt more optimistic that they could be
solved. More than one of his students seemed to share this
experience.

After I left Cornell, I had the opportunity to read an early
draft of his autobiography, Still Life with Cars.3 I was struck
that, while he was a private person, his professional success
placed demands on his time and energy beyond those he might
have chosen for himself. I was also impressed by the high
standards he set for himself, not only in his academic work,
but also in his hobby of restoring vintage automobiles.

While I was at Cornell, Lumley described me as a “compu-
tational experimentalist.” Even after moving into another field
of research (atmospheric science), this label still describes me
accurately. While I have never been much of a theoretician,
I have been inspired by his defense of theory from his 1992
Physics of Fluids article4 (based on his APS Fluid Dynam-
ics Prize lecture) that seems to remain true today. Reading the
quote helps me remember him more clearly, so I include it here
in the hope that you might as well:

“I would like to close with a few words about being
a theoretician in the United States toward the close of the
20th century. The United States is a curiously unsympathetic
environment for a theoretician, or any scientist interested in
fundamental work. We have a sociocultural/historical myth
with which those of us who were children here grew up, of
egalitarianism, practicality, inventiveness. An American, in
this myth, is a man who rolls up his sleeves and pitches in,
solving the problem at hand in a clever, simple, practical way
(often involving bailing wire and a wad of chewing gum),
usually saying over his shoulder that he does not hold with
book learning. Edison is often suggested as an example. Many
of our heroes had trouble in school. We tend to regard too
much faith in what is written as being a foreign invention. In
this environment, the theoretician is viewed with alarm, and
felt to be irrelevant. He is regarded as impractical, pie in the
sky. It does not help that any theoretician worth his salt can
come up with several contradictory theories a day. He had a
beautiful theory to explain yesterday’s data, but this morning
it seems that those data were wrong; this afternoon he has a
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new theory to explain the new data. Who can trust a man like
that?

“Despite all that, theory is what gives meaning to obser-
vation. Understanding is the process of constructing simple
models that explain the observations, and permit predictions.
What the theoretician does is a vital part of the loop, and does
not receive enough credit here. Our typical reaction to a the-
ory is let’s see some computations. How does that compare
with the data? Those pragmatic questions are legitimate, and
of course, any theory must rush to answer them. However,
first the theory exists alone, as an entity in and of itself, and
deserves to be appreciated on its own merits. Is it internally
consistent, does it connect all the known behavior in a min-
imalist way? Does it patch smoothly to previously accepted
theories? A theory that does all that in an effortless way is
often called elegant. Tomorrow, it may be wrong. Even so, it
deserves to be regarded as one of the better things of which
man is capable.”

VIII. BY JOHN F. GIBSON

I was fortunate enough to be among John Lumley’s last
generation of graduate students at Cornell University in the
1990s, following his ground-breaking work on dynamical-
systems approaches to turbulence.5,6 Lumley’s quest for a
predictive, dynamical understanding of coherent structures
in turbulence has been hugely influential in fluid dynamics
research and has set the direction of many careers, including
my own. In the last decade, the importance of his ideas has
been amplified, as advances in computer power and numerical
methods have made it possible to perform dynamical-systems
analysis on very-high-dimensional direct numerical simula-
tions of the Navier-Stokes equations.7 Much of the insight
gained from Lumley’s low-dimensional, Galerkin-projection
dynamical models has carried over to very-high-dimensional
dynamical analysis, including the existence of weakly unstable
roll-streak coherent structures as equilibria and traveling-wave
solutions of the flow,8,9 the existence of heteroclinic and homo-
clinic connections between these solutions in different spatial
phases,10,11 and the understanding that turbulent dynamics
is structured by these unstable solutions and their dynamic
connections.12

No tribute to Lumley would be complete without a dis-
cussion of his love of French wine. We did not drink during
work hours, but graduate students were exposed to Lum-
ley’s preferred Beaujolais through the hostnames of the Linux
workstations in the computational fluid dynamics lab: Chenas,
Chiroubles, Fleurie, Julienas, Morgon, etc. Let us all raise a
glass in his memory.

IX. BY WILLIAM H. SNYDER

I always held Dr. John Lumley in awe. In my first class
in graduate school, which was my first encounter with him, he
taught a course in fluid mechanics. In the first class period, he
derived the Navier-Stokes equations in tensor notation. It was
mind-boggling for me, as I had never seen anything like it or
any teacher like him. He was not my advisor at the time, but
after obtaining a master’s degree in Mechanical Engineering,

he convinced me to continue on with my Ph.D. in Aerospace
Engineering. He had funds for a research project involving
the tracking of tiny particles through a turbulent flow inside
a vertical wind tunnel. It was a follow-on to his own theo-
retical Ph.D. work on Lagrangian motions. He had already
sketched the wind tunnel, which involved cutting a hole in
the floor of the engineering building. My job was to work
out the details and see it through construction, then figure out
how to photograph these very small particles as they mean-
dered downstream. Three thousand particle trajectories later, I
did some minor analyses, wrote my thesis, and published the
results. For years afterwards, we kept getting requests for the
data we had collected.

It was through his friendship and collaboration with Pro-
fessor Hans Panofsky that I landed my post-graduate job. I had
little contact with him for many years but remained grateful for
his guidance and was proud to claim him as my advisor and
mentor. New acquaintances were always impressed to learn
that Dr. Lumley had been my advisor.

My last contact with him was when I attended his 70th
birthday symposium, when he invited attendees to his house.
I learned there for the first time that he was a car buff and did
the dirty, grimy work of restoring old cars; I was flabbergasted
that he had such skills and interests—the Dr. Lumley that I
knew was only a theoretician!

X. BY NAGANGUDY R. PANCHAPAKESAN

I was privileged to have been one of the few students
of Lumley’s to take up an experimental project for doctoral
work. Ed Jordan worked with Lumley for a long time on
research projects. He was helping us with the fabrication of
the shuttle used for moving the hot-wire probe through the
flow. Ed and I were discussing some vibration problems that
we were facing with the operation of the shuttle and Lums
joined the conversation. All my proposed solutions were Edis-
onian. The next day I found a sheaf of yellow sheets, neatly
handwritten in black ink, stapled in one corner lying on my
desk. In it, I found a lucid analysis of the operation of the
shuttle in the jet flow. The effects of the multiple wakes of
the sting had been quantified and suggestions for solving
the problem were extracted logically. That day, an approach
to solving an experimental problem that was alien to me
became natural. With each passing year, I realize more and
more how special it is to have done experiments under his
guidance.

XI. BY HENRY A. CARLSON

John Lumley’s contributions to the field of fluid mechanics
are extensive. His A First Course in Turbulence was a slen-
der book with volumes of information between the lines—an
exemplar of Shakespeare’s dictum that brevity is the soul of
wit. At a U.S. Air Force conference in May 2014, the agenda
included two courses on proper orthogonal decomposition in
aerodynamics. I had not spoken to Lum since his 80th birthday,
so I informed him via email that the POD method he applied
to atmospheric turbulence in the 1960s was alive and well. He
seemed surprised but pleased to hear this. He informed me



020601-5 Kiran Bhaganagar Phys. Fluids 29, 020601 (2017)

that his wife had recently passed away and that he missed her
greatly.

I stopped by his home in June 2014 to say hello. An old
pick-up truck was parked in his driveway with an extension
cord running from the house to the truck, charging the battery.
He was no longer restoring antique cars but was still getting
his hands dirty. Lum was a versatile guy. He also had a sense of
humor. That day, he wore a shirt with “Nobody Drinks Like a
Lumley” written across the front. We caught up with each other
briefly and said our goodbyes. Professor Lumley provided me,
as one of his Ph.D. students, with a tremendous opportunity at
Cornell. Because of it, I have enjoyed a fulfilling career in the
intervening years, and for that I am very grateful.
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