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Once every four years the International Congress on Industrial and Applied Mathematics
(ICIAM) brings together mathematicians from all over the world to share recent discoveries
and innovations. This year from August 10-14, 2015 the 8th congress supported by SIAM
will convene in Beijing, China at the China National Convention Center inside the Beijing
Olympic Green. Hundreds of top mathematicians will descend on Beijing for invited lectures,
minisymposia, and prize lectures such as the Olga Taussky-Todd lecture for a woman who
has made outstanding contributions in applied mathematics and/or scientific computation,
the John von Neumann lecture for distinguished contributions to the field of applied mathe-
matics, and the Sonia Kovalevsky lecture highlighting achievements of women in applied or
computational mathematics.

Through the funding available via the Mathematics Sciences Sponsorship Fund (MSSF)
from Elsevier, I am able to attend the congress and present as an invited minisymposium
speaker in the session on “Recent developments in modeling, simulation, and analysis of
mathematical models arising from Biology” organized by Prof. H. Jain (Florida State Uni-
versity) and Prof. K. Zhao (Tulane University). My talk is titled “Collective Dynamics in
Active Biological Systems” and focuses on the interesting properties arising from systems
of interacting agents such as novel effective properties, a transition from an order to a dis-
ordered state, and well-posedness results based on models for these systems. The first part
of this work was done in collaboration with my Ph. D. advisor Prof. L. Berlyand (Penn
State University) as well as Dr. I. Aronson and Dr. A. Sokolov (Argonne National Labora-
tory). The main focus of this portion is on the effective properties and onset of collective
motion emerging in bacterial suspensions. This work involves novel numerical simulations
with GPU programming, PDE analysis, and experiment conducted at Argonne National
Laboratory using mathematics to explain the physical mechanisms behind collective motion
in active biosystems. These results were recently published in the New Journal of Physics
as well as SIAM Multiscale Modeling and Simulation. The second portion of the talk will
feature original work developed during my time as a postdoc at Kent State University on
a model for social insect behavior and the associated transition to a collective state. In
this work the food raiding process of ants is studied by developing a coupled PDE/ODE
model for pheromone concentration used to attract ants to the food source and individual
ant dynamics. The model exhibits a continuous kinetic phase transition to a collective state
as well as local traffic lane formation for efficient transport matching prior experimental
results. This work is currently under review and ICIAM 2015 will provide the perfect stage
to share these novel results with the Mathematical Biology community.

This is my first time receiving an Elsevier MSSF Travel Award, but I believe it comes
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at the best time for maximal future career impact. Previously, I have been fortunate to
receive travel support to attend the SIAM Life Sciences Conference in 2014 (supported by
SIAM Student Travel Grant). With this support my career truly benefited. Based on my
minisymposia presentation I was invited to give four additional seminar talks at Case Western
Reserve University, Ohio State University, New York University, and now ICIAM 2015 by
members of the audience. In addition, a new collaborative work investigating cell aggregation
and collective motion arising from interparticle interactions and chemical signaling with Prof.
C. Xue (Ohio State University) has emerged from that trip.

At ICIAM 2015, I plan to use any available time to meet other researchers in my field
through the social gatherings at the conference. I believe this will provide me the opportunity
to meet critical networking contacts in my research fields of Mathematical Biology and
Applied/Computational Mathematics hopefully leading to new collaborations or a future
permanent position as an Assistant Professor. As a postdoc currently, finding a connection
that would lead to a permanent job could change the course of my career trajectory. Since
I have recently begun my own research program, it will be valuable to have a chance to
interact with people who are already successful in the field.

Beyond interacting with experts, international conferences provide ample opportunity
to interact with Ph.D. students and other postdocs who will be the future of Mathematical
Biology and Applied Mathematics as a whole. The youngest minds have some of the brightest
ideas and I will brainstorm with my colleagues while in Beijing. In addition, the experience of
presenting new work at an international conference as well as experiencing the rich history
of Chinese culture will be something I remember for the rest of my life. I encourage all
eligible young researchers to take advantage of this opportunity from Elsevier to present
work internationally or enhance current collaborative research.
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