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Alejandro Aceves, PhD 1988

Since 1989, I have been in the
Department of Mathematics and
Statistics at the University of New
Mexico (UNM), which is located in
Albuquerque. During this span of
time, I have moved through the ranks,
and I am currently Full Professor as
well as a faculty member of the UNM
interdisciplinary program in Optical
Sciences and Engineering.

The central topic of my research con-
tinues to be on modeling in nonlinear
optics and photonics which is the area
where I first worked while being a
PhD student in the Program of
Applied  Mathematics in Arizona. This
field was and continues to be an area
of strength at the UA and to my bene-
fit it is also an area of excellence here
at the UNM. It is not surprising that I
see old friends and mentors at Optics
and Applied Math conferences with
whom the common link is our associa-
tion with the Program; it also gives me
an “excuse” to visit the UofA. I want
to point out that most recently, I've
had the fortune to collaborate with my
friend and colleague Ildar Gabitov not
only in optics related problems (statis-
tical aspects in optics communica-
tions), but also in epidemiology as we
recently did some work with Mac
Hyman from the Los Alamos National
Laboratory (and long term affiliate of
the UA Applied Math Program) and
my student Tomas Dohnal. Here we
proposed and studied front dynamics
when the spread of disease is due to
contact instead of movement.

Throughout my time at UNM, I have
been asked several times to recom-
mend or nominate colleagues to act on
advisory boards and in review panels
both for the Department and also for
Interdisciplinary Research activities. It
is not surprising that given the contin-
uing success the Applied Mathematics
Program at the UA, I always look first

at people that have been involved in
the program for advice or participation
in these boards. I want to take this
opportunity to thank Dave
McLaughlin, Greg Forest and Alan
Newell who, at different times, helped
us put forward ideas to improve our
initiatives. Given that as of May 2004,
I began a 4 year term as Department
Chair, a friendly “warning” to program
alumni, current and former faculty:
expect to hear from me asking you for
more advice.

I will allow myself this opportunity to
wear the UNM “hat” and invite you to
consider sending perspective graduate
students in Mathematics (pure and
applied) and Statistics to our pro-
grams. If you visit our webpage you'll
see a healthy range of research activi-
ties, some of which have high visibili-
ty. I was very pleased to see for the
first time that in the last Arizona-Los
Alamos days participation of Applied
Math students and a postdoc from
UNM. Students from both programs
are also getting acquainted during
their summer residence at LANL. I
hope this informal way of exchanging

ideas and possible collaborations con-
tinues to grow. 

Last but not least, I want to conclude
by giving you an update of the family,
given that they are also part of the
Applied Math alumni family. My wife,
Rocio (MS 92) is also a Faculty mem-
ber of the Department and leading the
Pre Calculus program. Because of this
she has re-established links with the
Math Department at the UA on issues
of Math education including finding
ways to engage High School teachers
to improve math proficiency. My two
eldest kids, whom some faculty and
alumni might remember walking in
the corridors and even attending semi-
nars as toddlers, remind me of how
long ago I was a student. Alexandra
(now 21) continues to do classical bal-
let and is a pre-law student at UNM
and Andy (now 18) is a senior in High
School as a soccer standout player.
Our youngest son, Adrian (now 14),
who was born in Scotland, while I was
visiting then Heriot-Watt faculty Jerry
Moloney, is a freshman high school
student who will compete for the
school diving team. 

Alejandro Aceves with colleagues Stefan Wabnitz (left) and Nail Akhmediev (right)
studying a novel resonant cavity.

Anthony Tongen

Anthony Tongen is an IGERT Visiting
Assistant Professor. He received his PhD
in Applied Mathematics from
Northwestern University in 2002.

The University of Arizona's Program in
Applied Mathematics has been a great fit for
me.  I am currently in a postdoctoral position
partially supported by the National Science
Foundation's Integrative Graduate Education
and Research Traineeship (IGERT) program.
I received my Ph.D. in Applied Mathematics
from Northwestern University in 2002, spe-
cializing in the area of materials science
engineering.  My participation with the
IGERT program has been very positive.  The
students, the weekly Biomath seminar and
the faculty associated with this position have
allowed me to learn so much and interact
with many esteemed people.

My interaction with the graduate students
involved with the Program in Applied
Mathematics has been extremely positive.  I
have accompanied students to conferences,
taught qualifying exam preparatory classes,
assisted in the organization of the seminar for
the IGERT students, and played on several
intramural teams with graduate students.
Their abilities in ALL areas are impressive.

I have been extremely pleased with my new
research projects at the University of Arizona
in collaboration with Michael Tabor and
Alain Goriely.  I have become well acquaint-
ed with a new field of mathematics, namely
elasticity theory.  This research has also pro-
vided me with the opportunity to perform
experimental work; specifically, I completed
some light microsopy related to my project.

My research involves studying Magnaporthe
Grisea, more commonly known as the rice
blast fungus, which attacks rice plants.  Rice

blast fungus destroys 10% - 30% of the
approximately 520 million metric tons of rice
harvested each year.  The rice blast fungus
uses enormous, internal pressure to detonate
its contents into the rice leaf.  The appressori-
um is an essential component of the rice blast
fungus for invading a single plant cell and
destroying the infrastructure of the rice plant.
Even though the appressorium's size is only
approximately 5 microns in diameter and 6
microns high, its internal pressure has been
measured at 80 atm.  This pressure is about
40 times the pressure inside your car tire. 

We have developed a mathematical model
that uses elasticity theory to reproduce the
growth and structure of the appressoria.  A
very important feature of any mathematical
approach to biology is to be certain to
answer questions that concern biologists.
To that end, we were able to answer an
open-question posed by biologists concern-
ing the structure of the appressoria using
the aforementioned model.  We found that
the structure of the rice blast fungus is
designed in the shape of a dome in order to
withstand the enormous pressure and, at
the same time, to reinforce the effect of a
very powerful adhesive it uses to adhere to

the rice leaf surface.

Our model is very effective in describing
the shape and structure of the appressoria.
Figure 1 displays two extremely different
shapes of appressoria of the rice blast fun-
gus from experiments.  The black crosses
are the results of our model.  We were also
able to show, based on our model, that the
appressorium on the right has more internal
pressure than the appressorium on the left.
Currently, we are focused on a second
open-question pertaining to the penetration
process of the rice blast fungus.

I am very thankful for the opportunity to be
involved with such a well-respected depart-
ment. When I told some mathematicians at a
conference last year that I was a postdoc at
the University of Arizona in the Program in
Applied Mathematics, they began to gush
over the quality and the well-respected char-
acter of the department.  Therefore, I have to
end my profile with a “thank you” to all of
you who are reading this and have helped
augment the reputation of the department.  It
will stead me well, as it has already done or
will do for each of you, as I take the next step
in my academic journey.  

Figure 1: Appressoria of the rice blast fungus with superimposed black crosses represent-
ing the results of our model.
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Professional Masters in
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