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Dr. John Deaton, Florida Tech
associate professor in the
School of Aeronautics, draws
upon 32 years of experience
to do his part. He’s a psy-
chologist, teacher, theolo-
gian, third-degree black belt
in karate and human factors
specialist. He’s also a former
U.S. Navy commander, pilot,
and astronaut program semi-
finalist. Deaton draws on all
these experiences to help
troops in Iraq avoid cultural

pitfalls through his contribu-
tions to a cutting-edge train-
ing tool. 

This fall, Deaton began
his fourth year of work on
VECTOR (Virtual Environment
Cultural Training for
Operational Readiness), spon-
sored by the Army Research
Institute. A product of CHI
Systems, Inc., VECTOR was
developed to aid U.S. forces
in foreign countries. Deaton
worked for CHI before arriving
at Florida Tech in 2001.

Currently a prototype,
VECTOR is an interactive video
game, playable on a laptop
computer. In several simulat-
ed Iraqi village scenarios, the
game characters in typical
Muslim dress create challeng-
ing situations to which the
trainee responds. The 
scenario plays out according
to the trainee’s cultural skills
just as would happen in real
life. The interactions 
teach appropriate behavior 

Dr. John Deaton and aviation
human factors graduate 

student, Paul Badaracco, 
gather data on a cockpit 
display simulator in the

Grissom Hall Human 
Factors Center.

continued on page 2

What coalition troops in Iraq know about the people and environments of the villages

they enter can make all the difference in making a mission safe and successful. The

job starts with building trust. And trust isn’t always easy amid potential cultural 

misunderstandings and wartime fears. Behavioral training is key—training that begins

8,000 miles away at Florida Tech.



in a variety of potential 
situations.

For example, when an
Iraqi woman answers the door
to an American soldier, the
soldier learns that he doesn’t
ask specific information of
the woman, but must request
her husband or other male.
Or, an American soldier seek-
ing information from an Iraqi
male finds he must be sensi-
tive first to the Iraqi’s
request for goods in trade. 

Deaton, a former aero-
space experimental psycholo-
gist, was the cultural subject
matter expert who developed
the scenarios and scripted the

voice dialogues. Currently
completing a master’s degree
in theology from Loyola
University, Deaton also has
Islamic culture expertise and
has included the Islamic com-
munity in several interfaith
meetings he has coordinated.

He also designed the 
performance metrics to 
assess VECTOR’s training
effectiveness.

As Florida Tech’s only
aviation human factors
instructor, Deaton is also
director of the Human Factors
Center and Space Coast
Center for Human Factors
Research.

Human Factors is the
largest master’s degree 
program in the School of
Aeronautics. About 30 stu-
dents are currently enrolled.

Deaton’s human factors
background will serve him
well as he and his graduate
students conduct research to
learn how VECTOR training
compares to existing training.
Currently, troops can learn
only from manuals.

“It is our hypothesis that
given the realism and
engagement afforded by our
training system, trainees will
learn more quickly and effec-
tively the cultural differences

of most importance to them
as peacekeepers,” said
Deaton.

In summer 2004 House
Armed Services Committee
Reps. Steve Israel and Ike
Skelton saw a demonstration
of VECTOR. “They were quite
excited about it,” said
Deaton. Their support may
lead to the next step, finaliz-
ing the prototype and quickly
making it available for opera-
tional use.

“Unfortunately,” said
Deaton, “the need for this
training technology won’t be
going away any time soon.”

Karen Rhine

Currently a prototype, VECTOR is an interactive video game,
playable on a laptop computer. In several simulated Iraqi village
scenarios, the game characters in typical Muslim dress create 
challenging situations to which the trainee responds.

“Designing for Peace”
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Paving the Way for Pioneers8
Ming Zhang’s Cosmic Radiation Research Takes First Step in Missions to Mars, Moon Base

As American space exploration fulfills promises for a new era of
long-term moon colonization and a mission to Mars, the
research of Florida Institute of Technology space physicist Dr.
Ming Zhang will become more important to the lives of each
and every astronaut. While his research on cosmic radiation has
its roots in pure science, the practical applications of what he
has learned about space weather are matters of life and death. 

With more than $1 million in NASA funding, Zhang is
researching cosmic and energetic solar radiation, seeking how
the two space weather components affect human beings, both
as space travelers and as the end-users of satellite technology. 

“America wants to send humans to Mars and to colonize the
moon,” said Zhang, “But the natural radiation that exists in
space is a big concern since it will prove toxic over time and
can reach lethal amounts a few times a decade.” 

In the vacuum of space, energetic particle radiation from
the galaxy and from our sun varies in intensity and energy. This
variation is in concert with the 11-year solar cycle. Zhang’s
research is determining how and why the solar cycle changes
the energetic particle fluxes in our geospace environment and
throughout the solar system. For Zhang and his fellow space
physicists, this research provides clues into the structure of our
galaxy, the origin of all galaxies,
as well as the structure and
dynamics of our sun. For our
astronauts, this knowledge may
one day prove life-saving.

“We know that the sun has
an 11-year cycle from active to
dormant; these are the solar
seasons,” Zhang said. “When the
sun is most active, a burst of
solar radiation could kill an
unprotected astronaut very
quickly or cripple a spacecraft.
In a radiation burst, the effect
on the body would be much like
the radiation from a nearby nuclear explosion.”

NASA’s interplanetary travel itineraries, however, cannot be
limited to only the periods when the sun is dormant. “Cosmic
rays coming from outside the solar system are high-energy
charged particles, many times more damaging than an X-ray.
These particles are most likely produced by supernovae in the
galaxy,” Zhang said. “These rays can penetrate the human body
easily and mutate or kill DNA in the cells along their paths. 
The mutated DNA can lead to cancer and other alteration of the
cellular structures.”

The Catch-22 is that an active sun produces a more chaotic
solar wind, reducing the intensity of cosmic rays and thus pro-
tecting astronauts. When the sun is dormant, cosmic radiation is
much higher. “For the astronaut, it really is a case of picking
your poison,” Zhang said. “There is either a period of higher
intensity cosmic rays around solar minimum or a high probabili-
ty of a large radiation burst during solar maximum. 

NASA was aware of the radiation dangers when it first
planned the original missions to the moon. At the time, howev-
er, they were less concerned about cosmic radiation because the
missions were short. Scientists are just now learning how dan-
gerous cosmic rays are to people and satellites. 

Zhang’s research is also helping scientists understand how
to predict space weather, particularly when and where to expect
large solar bursts. 

“By forecasting space weather, we can protect newer satel-
lites, which have smaller electronics that are more susceptible
to high-energy radiation. We can also protect people on Earth
by advising airlines to divert flights away from the polar caps,”
Zhang said. While Earth’s magnetic field protects us from 
both cosmic and solar radiation, penetration is easiest at the
polar caps.

As Zhang continues his space weather research, he and his
fellow space physicists at Florida Tech’s Geospace Physics
Laboratory (GPL), Drs. Hamid Rassoul, Joseph Dwyer, Brian
Ball and Gang Qin are unlocking secrets to the universe that
were beyond the scope of speculation a few decades ago. 

“We know that solar activity modulates cosmic rays, even to
the far boundary of the solar system,” Rassoul said. “Indeed,
using recent observations from NASA’s old work horses, the
Voyager 1 and 2 spacecraft, Zhang and Ball found that the
intensity of cosmic rays at ~90 AU is still strongly modulated by
solar activity. What we are trying to understand is how these
changes occur, and what they mean for us and our space 
investments.” 

Jay Wilson

Geospace Physics Laboratory team members hard at work analyz-
ing data from the “Time of Flight Mass Spectrometer” experiment.
Group members, from left to right, are: Dr. Lee Caraway, Dr. Joseph
Dwyer, Maher Al-Dayeh, Ashraf Farahat and Dr. Ming Zhang.

“By forecasting space

weather, we can pro-

tect newer satellites,

which have smaller

electronics that are

more susceptible to

high-energy radiation.”

Dr. Ming Zhang
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Powering the Future
Hydrogen Fuel Cell Research Center Seeks Answers to America’s Energy Questions

8

Led by physicist Dr. Mary
Helen McCay, nine Florida
Institute of Technology scien-
tists and engineers are join-
ing forces to create the uni-
versity’s first hydrogen fuel
cell research center. Boosted
by a $900,000 federal appro-
priation made possible by
U.S. Rep. Dave Weldon and
NASA, the new center brings
together researchers from a
variety of professional back-
grounds. 

McCay, a specialist in
material sciences and metal-
lurgy, said it is this diversity
that will make the center
unique. 

“The real strength of our
group is that it is truly inter-
disciplinary,” she said. “We
have formed because of a
common interest in hydrogen.
In any given meeting we’ll
have an aeronautical scientist
sitting next to a chemical
engineer, speaking with an
electrical engineer. You have
people who look at a problem

from all different angles, and
I think this ability will make
the group successful.”

The new center’s faculty
members come from the
College of Engineering, the

College of Science and Liberal
Arts and the School of
Aeronautics. The members
include Dr. Jim Brenner,
associate professor of chemi-
cal engineering; Dr. William
Chepolis, associate professor
of aeronautics; Dr. Susan
Earles, assistant professor of
electrical engineering; Dr.
Barry Grossman, professor of
electrical engineering; Dr.
Paul Jennings, department
head of chemical engineering;
Dr. Paavo Sepri, associate
professor of mechanical engi-
neering; Dr. John Thomas,
research professor in biologi-
cal sciences and Dr. Manolis
Tomadakis, associate profes-
sor of chemical engineering.
The group’s mandate was
delivered by Congressman
Weldon.

“I’m pleased to support
this effort,” said Rep.

Weldon. “Florida Tech’s
expertise will be very useful
as we try to move away from
dependence on Middle
Eastern oil and develop a
hydrogen-based economy.”

For McCay, the mission is
to make a difference in the
nation’s pursuit of new main-
stream energy sources. 

“We want to take this
funding and build a sound
foundation to become a major
player in hydrogen-related
and fuel cell-related technol-
ogy,” she said. “We’ve long
had the faculty expertise in a
number of important areas,
but this funding will allow us
to focus our collective
efforts.”

First on the agenda is,
among other things, provid-
ing the center with new tools
to take on the task at hand.
For example, Grossman will be

Dr. Mary Helen McCay was interviewed by several Central Florida
television stations about the new hydrogen center.

U.S. Rep. Dave Weldon takes a seat in the Florida Tech E-plane as Dr. William Chepolis explains the
project.



able to purchase new fiber
optics equipment to aid in
this aspect of the center’s
research. 

Although the first year’s
funding will enable the still
unnamed center to get up
and running, McCay would
like to secure at least three
years of federal funding for
the center. 

“Of course, we would
never say no (to more), but
three years is the minimum

to get things to a point
where the center can stand
on its own.”

The first project for the
center will be the completion
of the university’s E-Plane, an
airplane that flies using power
from hydrogen fuel cells. The
student-driven project, once
completed, will represent a
bold stroke in aeronautics
and for the center as well.

“A successful E-Plane will
demonstrate that we are able

to pool together our expertise
and solve complex problems,”
McCay said.

McCay said she hopes the
center’s faculty will use the

next three years to learn from
each other all aspects of
hydrogen fuel cells. In the
long-term, she sees the cen-
ter becoming a valuable
national resource.

“We look forward to help-
ing people with their particu-
lar problems with hydrogen
fuel cell technology. We know
we can make a long-term 
difference for the country,
and that’s exciting.”

Jay Wilson

(l–r) Kirk Harris, Instructional Technologies Student Employee;
David Kincaid, Instructional Technologies Student Employee;
Amanda Burns, Olin Production Studio, Producer; Jody Bagdonas,
Associate Director of Instructional Technologies produced the
Webcast of the press conference for the university’s Web site.

From left, School of Aeronautics
Dean Michael Karim, Dr. Mary
Helen McCay, Rep. Weldon, stu-
dents David Kincaid and Kirk
Harris, Florida Tech President
Anthony J. Catanese, and Provost
T. Dwayne McCay met to
announce the new center.

Dr. James Brenner shows a hydrogen fuel cell to Rep. Weldon as
Dr. McCay looks on.

“The real strength of our group is that it is truly inter-

disciplinary. We have formed because of a common

interest in hydrogen. In any given meeting we’ll have an

aeronautical scientist sitting next to a chemical engi-

neer, speaking with an electrical engineer.”

Dr. Mary Helen McCay

 



TThe Indian River Lagoon (IRL)
is actually an estuary teeming
with a biodiverse population
of more than 4,300 plant and
animal species. As the envi-
ronmental backbone of
Central Florida’s east coast,
the IRL plays an important
role in the region’s ecological
balance. Through a variety of
research projects, Florida Tech
faculty and students are help-
ing to increase our knowledge
of the lagoon and the subtle
changes that affect it.

Dr. Elizabeth Irlandi,
assistant professor of marine
and environmental systems, is
a benthic ecologist and
research scientist. Her current
research involves assessing if
low salinity can act as a nat-
ural barrier to the invasion of
Caulerpa brachypus (a non-

native invader to Florida) into
the lagoon. Recent graduates
Kim Taplin, Michelle Reiber
and Becky Raves assisted
with research activities exam-
ining competitive interactions
between Caulerpa prolifera (a
taxonomic relative of C.
brachypus) and Halodule
wrightii, the dominant sea-
grass in the IRL. Irlandi is
continuing this research with
an emphasis on how anthro-
pogenic changes to water
quality influence submerged
aquatic vegetation in the
lagoon. 

Irlandi also works with
the Sebastian Inlet Tax
District on biological moni-
toring of seagrass habitats in
the lagoon. She assists them
in developing permit compli-
ance reports and mitigation

plans for any potential
impacts that maintaining
Sebastian Inlet and the flood
shoal channel may have on
seagrasses in the area. 

Irlandi’s students conduct
projects related to restoration
activities at a site managed
by the county’s environmen-
tally endangered lands pro-
gram. As part of her
Mitigation and Restoration
class students perform a
range of research projects:
evaluating water quality
before and after reconnection
of the impounded marsh;
control of exotic and nuisance
species after removal of
Brazilian pepper; and study-
ing fish use of the reconnect-
ed impoundment. Her Marine
Field Project students assist
in collecting long-term data
sets on seagrasses in con-
junction with the anticipated
diversion of the C-1 canal
that empties into Turkey
Creek.

“Water quality should
improve with the re-plumbing
of the C-1 canal and Turkey
Creek and we are evaluating
the condition of seagrass
beds in this vicinity as well

Fishing for Answers on the Indian River Lagoon 
Water World8

Researchers are evaluating the condition of seagrass beds as well as in “control” locations  and antici-
pate an improvement in the water quality with the re-plumbing of the C-1 canal and Turkey Creek.

Marine field project students assist
in collecting long-term data sets on
seagrasses in Turkey Creek.

 



as in ‘control’ locations,”
Irlandi notes, “We have also
been monitoring benthic
invertebrate communities to
see if the rediversion influ-
ences faunal abundance and
diversity.”

Sedimental Journey
In a project funded by

the St. Johns River Water
Management District (SJR-
WMD), Dr. John Trefry, 
professor of marine and envi-
ronmental systems, is spear-
heading a year-long study at
the following five locations:
Mosquito Lagoon; the north-
ernmost portion of the IRL
near Turnbull Creek; Banana
River, just south of Highway
520; IRL near Turkey Creek;
and IRL in Vero Beach.

Working with him on the
project are Senior Research
Associate Bob Trocine and
Debra Woodall, graduate
research assistant.

Their research will deter-
mine the amounts and types
of suspended sediment in the
water at each of the sites and
relate it to the amount and
depth of light penetration.
Since suspended sediment
makes the water cloudy, it
decreases light penetration
and adversely impacts the
growth of sea grass. Their
ultimate goal is to help the
SJRWMD to identify and regu-
late the sources of the sus-
pended sediment found in the
lagoon.

Dr. John Windsor, pro-
fessor of oceanography and
environmental science, is a
member of the IRL advisory
board and was a featured
speaker at the 2004 IRL con-
ference, hosted and co-spon-
sored by Florida Tech.
Working with contractor BCI
Engineers of Lakeland, Fla.,
Windsor and Trefry recently
completed a research project
for the SJRWMD.

The purpose of the proj-
ect was to use Crane Creek,
an urban stream and IRL trib-
utary located in Melbourne,
Fla., as a case study for
potentially elucidating what
role such sediment removal
projects can play in preserv-
ing the delicate balance of
the IRL and how to best
approach the design of such
projects for greatest effect.
Their findings, titled “Crane
Creek Post-Dredge
Assessment: Water Quality,
Sediment Quality, and
Sediment Trapping,” address
the long-term effects of a
dredging project on the water
quality, sediment quality and
sediment trapping efficiency
of Crane Creek.

Keeping it Reel
“We’re trying to answer

one of the biggest questions
about the biology and man-
agement of tarpon—where do
they come from and how do
we best protect them?” stat-
ed Dr. Jonathan Shenker,
associate professor of biologi-
cal sciences. To do this,
Shenker and fellow faculty
member, Dr. Ralph Turingan,
have organized a three-month
fishing tournament on the
lagoon and coastal waters
through their Sportfish
Research Institute.

The tournament, which
offers prizes and is open to
the public, has attracted local
fishing enthusiasts, enabling
researchers to collect a large
cross-section of tarpon sam-
ples. They created a 
tournament Web site:
www.fit.edu/~shenker/
tournament.htm

The “big question”
according to Shenker is, “Do
the lagoon nurseries provide
the adults we find in our
areas, or do our adults
migrate from other nursery
areas in the Caribbean, off
Cuba, Mexico and elsewhere?” 

Finding answers to big
questions is the basis for
meaningful research on the
IRL and the first step in gain-
ing a deeper understanding of
the complexities of this
important environmental
resource.

Kathie L. Grant

Dr. Irlandi’s current research involves assessing if low salinity can
act as a natural barrier to the invasion of Caulerpa brachypus (a
non-native invader to Florida) into the Indian River Lagoon.

sensor. The photosensor will be
based on compounds, such as
Vitamin A, found in mammalian reti-
nae. Collaborating with them are 
Dr. James Mantovani and Dr. Syed
Murshid, electrical engineering fac-
ulty. Olson and Nesnas received an
additional $25,000 from the Florida 
Solar Energy Center to expand the
work into the study of porphyrin
molecules.
Dr. Terry Oswalt—$347,000 from the
National Science Foundation for an
astronomical research telescope for
the new F.W. Olin Physical Sciences
Building.

COLLEGE OF ENGINEERING

Dr. Samuel Kozaitis—$50,000 from
the University of Central Florida for
work on a multispectral sensor,
which can improve night vision secu-
rity applications and “hot spot”
detection of humans and vehicles
where vision is obscured.
Dr. Pierre LaRochelle— A $411,000,
three-year National Science
Foundation grant, collaborating 
with the University of Dayton, to
create a new technology to replace
robots in many automated assembly
operations.
Dr. Jean-Paul Pinelli and Dr.
Chelakara Subramanian—$47,522
from the Florida Sea Grant Program
to evaluate the vulnerability of man-
made coastal structures to hurricane
wind damage.
Dr. John Trefry—$605,000 from the
U.S. Department of Interior, Minerals 
Management Service, through a con-
tract with Battelle Science and
Technology International. The fund-
ing supports the fifth, sixth and sev-
enth years of field research on the
potential, long-term impacts of off-
shore oil exploration and production
in the Alaskan Arctic.
Dr. Jonathan Whitlow—$50,000
from NASA to develop computer
models that can lead to producing
propellants from the lunar regolith,
or rock mantle.
Dr. James Whittaker—$50,000 from
Northrop Grumman’s Airborne Ground
Surveillance and Battle Management
Systems Division to create UNIX-
based security auditing tools for the
company.

SCHOOL OF PSYCHOLOGY

Dr. Juanita Baker—$102,000 to
renew the contract for the Family
Learning Center, a counseling service
for families affected by sexual abuse.

SCHOOL OF AERONAUTICS

Dr. Mike Barker—$214,000 from
Boeing for civil aviation training in
China, Summer 2004-2006.

“Grant and Contract Growth”

continued from page 8



IIt is always a pleasure to have the opportunity to brag about our 
90-plus research faculty who expended almost $9 million on research in
FY04. FY05 looks even brighter, given recent awards. Discovery 
highlights our accomplishments and this issue is no exception. When
viewed collectively, the issues of Discovery tell a magnificent story about
research here at Florida Tech.

The faculty submitted three NSF Major Research Instrumentation pro-
posals this fall totaling $1.4 million—and they won all three. These funds
will be used to 1) purchase a 61 cm telescope for our recently constructed
dome atop the physical sciences building, 2) begin the creation of our
new imaging lab with the purchase of a scanning electron microscope and
tunneling electron microscope, and finally 3) purchase lightning detection
equipment for the Camp Blanding lightning research facility jointly used by space physics facul-
ty and their counterparts at the University of Florida.

In addition to these successful projects, we will receive $900,000 in FY04 appropriated
funds for the Hydrogen Fuel Cell Research Center, and more than $1.5 million for the National 
Center for Small Business Information. Continuation funding for these projects looks very good
for FY05. 

As the world changes so do the research opportunities. In particular, the Department of
Homeland Security’s Advanced Research Projects Agency is funding projects in many new areas
related to improving security for all Americans. Ports of all kinds are vulnerable and therefore
are receiving significant funding for their protection. 

Florida Tech continues to build partnerships in life sciences with the addition of the new
Florida Space Research Institute’s Chief Scientist, Dr. Shaoahua Xu, to our community of
research professors. Dr. Xu, co-manager of the Space Life Sciences Laboratory at KSC, will be
working with the Department of Biological Sciences to give our faculty and students access to
the lab and to help attract funding to support these endeavors.

It has been a very good year! The university community is very proud of its researchers and
their performance and we look forward to another exciting year. 

Best Regards,

Dr. Robert L. Sullivan
Vice Provost for Research
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8Message from the Vice Provost for Research
Grant and Contract Growth
The university received a $1.5 mil-
lion grant from the U.S. Dept. of
Labor to develop a program that will
give Florida’s small businesses better
access to U.S. government contracts.
Faculty will train small business own-
ers around the state and establish a
network operations center, offer
courses and provide software and
Web access.

COLLEGE OF SCIENCE AND 
LIBERAL ARTS

Dr. Joseph Dwyer—$771,000 from
the National Science Foundation to
support measurement of X-ray and
gamma-ray emissions from thunder-
storms to improve understanding of
the important physical processes for
thunderstorms and lightning.
Dr. Michael Grace—$346,000 from
the National Science Foundation’s
Major Research Instrumentation pro-
gram, with another $148,000 match
from Florida Tech. This will support
purchase of a variable pressure scan-
ning electron microscope, support
equipment for that instrument, a
digital image capture system for the
Department of Biological Science’s
existing transmission electron micro-
scope, and a state-of-the-art ultrami-
crotome (slicer) for preparing ultra-
thin sections of material for viewing
in the electron microscopes.
Dr. Alan Leonard and Dr. Julia
Grimwade—$912,700 from the
National Institutes of Health to con-
tinue studies of the regulatory mech-
anisms of cell growth. The pair will
work to further their understanding
of the genetic switches that trigger
the reproduction of the bacterium
Escherichia coli.
Dr. Junda Lin—$49,500 from
Poseidon Ocean Sciences to develop
technology for culturing spiny lob-
sters and other marine tropical
species.
Dr. Joel Olson and Dr. Nasri
Nesnas—$100,000 from the National
Science Foundation for a nanotech-
nology project, a molecular photo-

continued on page 7

Dr. Robert L. Sullivan
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