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N.S.F. WORKSHOP
ON THE REPAIR OF
STRUCTURES

“Rehabilitating and
Repairing the Buildings and
Bridges of the Americas:
Hemispheric Workshop for
Future Directions”

The CoHemis Center is organizing t
hemispheric workshop “Rehabilitating af
Repairing the Buildings and Bridges of t
Americas: Hemispheric Workshop for F
ture Directions” for April 23 & 24, 2001 ix
Mayagiiez, Puerto Rico. The workshop W
deal with the state-of-the-art, implemen

tion problems, and future research prioritje§

in: structural assessments, life cycle eval
tion for rehabilitated structures, fiber rei
forced polymers, and sensors. To ensur:

success, CoHemis needsto identify resea cH

ers and professionals from different cou

tries of the Americas who work with assess-

ments, repairs, rehabilitation, or instrume
tation of structures.

ne

nd and INGENIE-Red'’s
he Executive Secretary
Miguel Arias-Albornoz.

CoHEMIS RETURNS TO VENEZUELA

Members of the

Organizing Committee
of the Ilird Encounter
of INGENIE-Red met
with the Chancellor of
Venezuela's Central
University, which will
host the event in
Caracas.
Photographed are: Dr.
Luis Jacinto

. Fernandez, Carlos
Patsios, Chancellor
Giuseppe Gianneto-
Pace, Martin Saavedra
and Freddy Britto.
Missing from the
picture are CoHemis’
Jorge Vélez-Arocho

CoHemis’ directors, Drs. Jorge Vélezhean. The well-known Universidad Central
gArocho and Luis Pumarada-O'Neill, trav-de Venezuela (UCV) hosted this meeting.
ofled to Caracas, Venezuela, on the week DF. Luis Jacinto Fernandez, Directing Presi-

september 25th for a series of importardent of the Commission of Graduate Studies
Mmeetings. Venezuelawas akey player in thgf UCV’s Faculty of Engineering, Dr. Freddy
undation of the Centerin 1991, and itis th@rito, Head of UCV’s Department of Com-
te of the first Latin American university tomunications, and Dr. Carlos Pantsios, Pro-
ploin the CoHemis Consortium. fessor of the Universidad Simén Bolivar,
Dr. Vélez participated in the organizingrepresented Venezuela. Dr. Martin Saavedra-
pmeeting of the Third Encounter of INGENIE-Magafia, General Coordinator of Graduate
Red, a network of engineering graduate prstudies of the Universidad Michoacana San
grams from Latin America and the Carib-Nicolas de Hidalgo (Michoacan, Mexico),
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Continues on page 11

Seminar on Fores

On February 19 and 20, 2001, CoHemifenerate global effects. Our era suffers

Continues on page 5

- presented the experiences of his university
ight and the Future

will present the first of a series of thregenerates many of the deep changes and
activities commemorating its 10th Anniverrules of the game which are configuring {
sary: a Seminar on Foresight and the Futugeciety and the economy of the XXCen-
by the distinguished international expert Dtury. Those who understand these circl
Francisco José Mojica.

Foresight—the systematic study of thewn reality have advantages over those |
future, which has been perfected in Europgnore them. Butthose who in addition hg
by Dr. Mojica’s mentors—grows in impor-an idea of the future they must face have
tance daily as changes in our world take plagest opportunities to overcome competiti
at an accelerating rate and local changes

stances and can associate them with tHjd

Continues on page 8
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CoHemis... Update
|

NEW UPRM GRADUATE DEGREES IN COMPUTER

AND INFORMATION SCIENCES AND ENGINEERING
THEIR LAUNCHING COINCIDES WITH N.S.F GRANT

UPRM has a new Ph.D. Program: thematical component of scientific computingides with PRECISE, the Program for

Computing and Information Sciences argliting and the development of mathematica&inces and Engineering, a recent NSF

economics, social sciences, and healthit is no coincidence that the offering of conti g
and administrative sciences. The matthese new graduate programs in CISE coin- et

Re-

interdisciplinary doctoral program iremphasizesthe use of high-performance cosearch in Computing and Information $ci-

jrant

Engineering (CISE). The Mathematicsethods for the simulation or numerical soto the Electrical and Computer Engineefing
Department will offer a Master’s Degredution of problems in sciences and engineePepartments. This initiative will strengthen
in CISE as a complement to this Ph.ng. The computer science and engineerirggaduate research in the Mathematics, Elec-
Program. component focuses on the analysis, desigrical and Computer Engineering depgart-
CISE are inherently interdisciplinaryand development of software, signal proments in the areas of CISE, especially Auto-
and can be applied to physics, biologyessing, digital systems, and informatiomated Information Processing and Digital
and chemistry, as well as engineeringystems. Systems Implementation, Scientific Cam-

INTEGRATING REMOTE SENSING TO EDUCATION

The US National Aeronautics and Spadengineering, Mathematics, Geology and thand the Puerto Rico Planning Board, will

Administration (NASA) has awardedSchool of Agricultural Sciences. In additionassist in various ways: providing input

for

UPRM a five year grant to establish theeven courses will be modified at these sanoairriculum development and updating;
Partnership for Spatial and Computationahits to include concepts and applications @ssisting in the evaluation of student projects;

Research (PaSCoR). This partnershiprsmote sensing and GIS. The courses to peoviding experts for lectures, seminars

and

focused on the study and use of remadeveloped and those to be modified willvorkshops; providing summer internships
sensing (RS) and algorithm developmehailance content with skills such as problerfor faculty and students; and providing jobs

and applications. PaSCOR will facilitatsolving, communication and teamwork.  for program graduates.
and enchance education in RS theory and The educational dimension will consist of Continues on page 8

application by means of new and reviseticontinuous progression of courses spannifg
courses and continuing curriculum contatite student’s entire academic career. Stu%nf”"’emis'" update isthe newsletter of Cokermis, the
with students throughout their collegef many fields will have the opportunity tg| ©enter for Hemispherical Cooperation in Research
career, integrated with hands-on learningarn a certificate in remote sensing uppn2"d Educationin Engineering and Applied Science.
activities and industrial collaborations. graduation. CoHemisis sponsored by the Office of the President

Ten new RS courses will be created at PaSCoR’s industrial partners, such of the Un|ver5|ty0.f Puerto RIC(? and by its Mayagu.ez
the Departments of Electrical and Comput@¥aytheon, the United States Geological Suney 2mPuS: Conems... update is published in English

. and Spanish, and distributed free of charge to entities
BOOK ON ENVIRONMENTAL BIOTECHNOLOGY

and individuals contributing to technology coopera-
The bookBioremediation: From augmentation; microbial interaction i

Social Reality to Ecological Solutiois bioremediation; bioremediation of aquife
the most recentwork by Dr. Arturo Massoleontaminated by nitrates; bioremediation
Dey4, Associate Professor of Biology adoils contaminated by diesel fuel; phytp-
UPRM. Dr. Massol's central themeremediation (plants that absorb sail
throughout the book is the developmemontaminants); bioremediation vs. other
and use of “alliances” with bacteria, fungtechnologies; and social risks and costs.
and plants in searching for permanent Dr. Massol is a distinguisher

tion, evaluation, education, or research in the
Americas.

Editor-in-chief : Luis F. Pumarada-O’Neill

Assistant editor : Jorge |. Vélez-Arocho

Assistance & translations:

Yesenia Pumarada-Cruz, Karen J. Rodriguez

and Marielly Matias.

CoHemis Center Co-directors

| . ) : ) 24 . Luis F. Pumarada & Jorge . Vélez-Arocho
solutions to the problem of contaminateghicrobiologist specializing in environment

natural sources. issues. He has traveled to Latin America

This second edition, published irjoint research projects and is prepared to g
Spanish in 2000 by CasaPueblo, ishort courses sponsored by CoHemi
Adjuntas, Puerto Rico, covers the&onsortium institutions that cover h
following topics: environmentand societyexpenses. If you are interested in com
a brief history of the environmental issuesicating with Dr. Massol or acquiring hi

CoHemis Coordinator : lleana Rodriguez
Mailing Address :

CoHemis Cooperation Center

P.O. Box 9034

Mayaguez, PUERTO RICO 00681-9034
Telephone : (1-787) 265-6380

n P =

in Puerto Rico; general principles obook, you may contact him by e-mail at: — (1-787) 265-6340
bioremediation; biodegradation; biogeo-a_massol@stahl.rumac.uprm.edu. e-mail: cohemis@ece.uprm.edu
graphy and microbial diversity; bio- Internet : www.ece.uprm.edu/cohemis
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AQUACULTURE:
CREATING NEW
COMMERCIAL
OPPORTUNITIES

The world’s fishing industry generate

over 80 billion dollars a year and employ|

more than 200 million people. Butthe yiel

of the world’s fishing waters has consig
tently declined since 1990, while the de
mand for fish products has risen signifi
cantly. The need to enhance fish-farmin

technigues and reduce our dependence
the ocean’s wild fish stock increases eve
day. Fish farms generate 42.3 billion do

lars yearly and 27.8 metric tons of fisk
products. Aquaculture allows the use (¢

domesticated and genetically modified sp

cies that are of higher quality and yield tha

wild species.
The strategy of implementing aquacu
ture takes careful, multidisciplinary plan

ning and efficient technology transfer. The
process must be sufficiently flexible to ad

just to the changing needs of the industr
Aquaculture planning, in salt as well a
fresh water, should be framed within th

concept of ecodevelopment. Itis necessg

to establish practice codes and controls

that aquaculture is sustainable over tin

Continues on page 8

ENCOUNTER OF
EDUCATION AND
THINKING
International Dialogue on

Critical Thinking and the
Education of the XXIst Century

March 14 - 17 in Mayagiiez, PR

motto “Economics, Technology, Educa-tional reforms.
tionand Thinking.” The Second Interna-

tional (XIll National) Encounter of Edu-

A Caribbean Collaboration Initiative in Cuba

ENERGY EFFICIENT CONSTRUCTION
IN THE CARIBBEAN

The first Short
sCourse on Energ
sEfficient Cons-
jtructions in the Car
-ibbean was held o
-April 20-22, 2000
rin the Cubanlins-
Qituto Superior Po-
Giecnico José Anto
Yhio Echeverria

(IPSJAE) in Ha-
n

Atlantea course
instructors: from
left, Prof. Dania
Gonzalez, Dr.
Omar Herrera,
Dr. Jorge E.
Gonzalez, Dr.
Conrado
Moreno, Dr.
David Serrano,
Dr. Fernando

_ Abrufia, and

( Prof. Nastia
‘:E\ Almao.
vana, Cuba. The course came as an answer to the great need identified by energy
nffrom the Caribbean basin of buildings designed to consume less energy within the g
"of warm and humid climates. The University of Zulia, a member of the CoHg¢
r‘bonsortium, was the third major participant in the course. It brought together expe
_building bioclimate from Cuba, Puerto Rico and Venezuela, who presented to a

group of 30 Cuban professionals, including architects and mechanical and civil eng

gy

a)

_subjects covered included: bioclimate, passive and active illumination and coolin
y_conditioning systems, and alternative energy systems in buildings. Six instructors
sthem internationally well-known researchers and professors, taught their topics in se
smodules. They were: Dr. Fernando Abrufia, Professor, School of Architecture, Univ
r9f Puerto Rico at Rio Piedras; Dr. David Serrano and Dr. Jorge E. Gonzalez, Profg
sDepartment of Mechanical Engineering, UPRM; Professor Nastia Almao, Senior P
esor from the University of Zulia; Dr. Dania Gonzalez-Couret, Professor from IPSJ
Faculty of Architecture; and Dr. Conrado Moreno, Professor, Center for the Stu
Renewable Energy Technologies (CETER), IPSJAE.

The course participants evaluated the course positively and enthusiastically, r
mending that the topics be taught in the schools of architecture and engineering ac
Caribbean.

Itwas sponsored by the Atlantea Program of the Office of the President of the Univ
of Puerto Rico. The main objective of this program is to promote academic collabo
between Puerto Rico and other Caribbean nations.

For more information, visit the internet site: www.me.urpm.edu/jgonzalez/atlan

The course lasted 18 hours, including sessions of discussion and evaluation.
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opment point of view, cultural and his-tice of faculty; the accumulated knowledge
torical perspectives, cognition, criticalof education sciences; and trends that point
thinking, and liberation pedagogy—thataway from conventional paradigms and for-
Hundreds of educators from the Westis, the ideas and experiences that help wsulas. They shall respond to the educa-
ern Hemisphere will meet in UPRM be-enhance and liberate our educational prational needs that arise from changes and
tween March 14th and 17th under thdices—and to support bottom-up educatendencies in the economy, politics, society,

cuss what formal education in the neveonceptions.

and culture, and should include philosophi-
The participants are expected to diseal humanist, constructivist, and liberating

cation and Thinking is being organizedcentury could and should be. Reflections For more information, call (1-787) 832 —
by UPR'’s Project for the Developmentand educational proposals to be considt040, extension 3829; fax: (1-787) 831-
of Thinking Skills. Its fundamental pur- ered will be those founded upon the accltb249; e-mail: cep_rum@rumac.uprm.edu,
pose is to examine, from a human develmulated knowledge and educational pragr visit: http://www.ce.uprm.edu/cohemis
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CoHemis... Update

2ND NSF-UPRM INTERDISCIPLINARY

ETHICS WORKSHOP

CoHemis and UPRM'’s Center for Philosophy in its Interdisciplini
Function organized the Second Workshop on Ethics Researd]
Interdisciplinary Training for Engineering, Sciences and Busi
Administration last December (1999). This initiative is sponsored i
NSF’s Science, Technology and Society Program.

The workshop began with a presentation by CoHemis Directd
Luis Pumarada on the role that ethical principles can play in the g
for sustainable development. Dr. William Frey led a team of prese
and facilitated the interaction of the twentyfive worshop participal

The activity was held ina country inn of Puerto Rico’s coffee cou

EXCERPT FROM DR. LUIS PUMARADA'’S PRESENTATION AT THE ETHICS WORKSHOP:

BETWEEN UTOPIAAND DISASTER

Please excuse me for going beyond mists; religious leaders; entrepreneurs aeducation, the most important, plus nutri
mere welcome and expression of gratefulanagers; professors, psychologists atidn, health, appropriate technology, ahd
ness for your participation in this valuablepublicists; politicians and government offiessential infrastructure. Both the technpl-
ethics retreat. However, | find myself incials. But above all there are the citizens, agy and the necessary resources to proyide
front of a group of professors of ethics and asur multiple roles as consumers, waste matfte basic needs of all humanity in a sustain-
persons who are interested in ethics atagers, family planners, educators and voteahle manner do exist. What doesn’t exist is
point when | am sincerely worried about th&’he more such actors worldwide recognizée will to shift present their uses, overcom-
future. Since | find it difficult to accept thethe effects of their own actions and omisng the resistance of those who oppose the
thesis that societies learn only through catasions on the environment, ecology, equigrocess motivated by their immediate in-
trophes, | cannot avoid bringing to yourand natural resources, the better the chaneeests.
attention that together we can perhaps stdpr a sustainable, desirable future. Publicity pushes consumption of pro
future global disaster. | understand that happiness, which Allucts which are unessential and whose

| see our planet besieged by a series htiman beings have a right to, can not lmeanufacture and final disposition deplete
interlaced, destructive tendencies, amongeasured in terms of possession of materald contaminate the resources of the planet.
them: the deterioration of the environmenigoods, but in terms of spiritual peace. Maost of the world's consumption is con-
rampant consumerism, the approaching eterial goods as a part of happiness are omgntrated in some thirty rich countries, whjle
haustion of natural resources, and an imequired for covering basic needs, such asfull-day’s hard work of a large part of
equality that becomes more immoral as thieealth, security, shelter, potable water, fodtuimanity does not assure the means neces-
global production of goods increases. Thand work. Therefore, attaining happinessary to survive. Publicity has appropriated
negative and increasing impact that humarfer those who already posses enough matke most powerful tool of social education
ity is having on the environment, the ecolrial goods depends more on being in peat®t has ever existed, television, and uses it
ogy, and the non-renewable resources of tligth what one has and doesn’t have than éminduce consumers to crave for produgcts
planet becomes more obvious the more weontinuing to accumulate and to want evevhich are usually not needed and which
learn about ecological and climatic systemsore material goods. frequently harm their users.
and about the impacts of population growth Since my field is systems planning, | tend In order to reduce the eagerness to cpn-
and human activities. It is clear that if theo explore and seek ways to induce desiredme, and thus to allow the richer classes
growth of the population of the third worldfutures and avoid undesired ones. | belie@ad nations to agree to share with those [ess
and the consumerist styles of the first onghat it is urgently necessary for directing thirtunate, the powerful message of teleyi-
are not reversed, the quality of life of thevorld towards an environmentally and sasion must change. It must sell happiness|not
children and grandchildren of all worlds willcioeconomically sustainable future that fuas having this or that, but as sharing loye,
keep getting worse. ture-based ethical principles are adopteldaving faith, helping others, working, learp-

The deterioration of the future is a veryEthical values based on the direct and indirg, enjoying nature, and not wishing up-
complex phenomenon, related to most akct effects of alternative actions on desinecessary things.
humanity’s fields of knowledge and actionable and undesirable futures should guide Global perception shows that, since the
There are many actors whose actions cahe actions of more and more key actors.resources of the planet are limited, whep a
either push or stop a socio-environmental The unproductive and impoverishingperson or nation appropriates a large por-
disaster. Among the most important sucpopulation growth of most third world countion of these resources, others are deprived
actors are scientists, engineers and agronges can be stopped through programs of

Continues on the next page
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Venezuela...

when they hosted the Second Encounter tWymed Forces Institute of Pathology, the URtesearch Manager, and Luis Serpa,
years ago. Dr. Miguel Arias-Albornoz, fromEnvironmental Protection Agency, and théseochemist. »
the University of Santiago (Chile) also parUS Geological Service. It has been offered CoHemis’ directors visited Venezuela's
ticipated. The University of Santiago hostewith great success in Puerto Rico, Newational council for Science and Technol-
the First Encounter of INGENIE-Red, andZealand, Mexico and China. ogy (CONACIT) and met with Dr. Daniel
Dr. Arias is INGENIE-Red’s Executive Sec- Dr. Zonia Osorio de Fernandezlopez-Hermnandez, CONACIT's new presi-
retary. Ingeomin’s President, directed this fruitfuident, and with its International Cooperation
During the organizing meeting, the Thirdneeting, which was attended by otheManager, Maria Elena de la Rosa. In this
Encounter was set for October 2 Ingeomin personnel: Rosario Bajo de Osin@groductive meeting, the officials of

to4, 2001, in Caracas, Venezuela. \ CONACIT were updated on
Dr. Giuseppe Gianetto, UCVIs CoHem|§ relations with yen-
Chancellor, placed the facilitigs: ezuela since the_ foundation of
of the institution at the disposall the Center, in which the recently
the Encounter. The support passed away Dr. Graciela Sosa—

fered by UCV will ensure the su then Planning Manager of
cess of this important meeting. CONACIT—had a tremendous

In the grounds of the Nationgl™ = AN - " N influence. Dr. Lépez was inter-
' ) ested in the course on toxic met-

als and promised to support Co-
Hemis’ efforts. He designated
De la Rosa as the official liaison
between both institutions.

Drs. Vélez and Pumaradaalso
met with Juan Ledn-Livinalli,

Geology and Mineral Institutes
(Ingeomin) of the Ministry ofi__
Energy and Mines, Dr. Vélez-Arg=

cho attended a planning meeti
for the important internationg
course that CoHemis is planni
for the first week of April, 2001 i
Caracas: “Effects on Health ai the Vice Chancellor of the Uni-
the Environment of Toxic Metal versidad Simon Bolivar. USB

and Trace Elements.” (See pagarticipants at the INGEOMIN meeting: Geochemist Luis Serpa, was the first Latin American in-

; ; esearch Manager Rosario Bajo de Osuna, President Dra. Zonia Osorio,  stitution to become a member of
9)' This course is conducted bgnd CoHemis Codirector, Jorge Vélez-Arocho.

researchers of the United States the Consortium. In the beautiful, historic
building that houses Dr. Ledn'’s office, they
BETWEEN UTOPIA AND DISASTER... discussed ways to speed up and enhance the

asgarticipation of USB researchers in the

of their benefits. Whoever accumulategfrastructure and education of those | ) o
ngJ.lpcomlng activities of the Center.

many more resources than he can possilfigrtunate. Religion can be crucial in maki
use, and by doing so leaves other humawssible this radical change of attitude.
beings without means for a decent life, is But these changes will not take place 5E nvironment 2000”
violating human rights. Who can justify theong as powerful media keep pushing cpn- _ _ _
morality of unlimited private property whensumption. The professionals of the public- The Solid Waste Disposal Authority of
the three richest people on earth have moity industry must hold as antiethical to djs-Puerto Rico celebrated the first “Environ-
money than the gross internal products afuade people to consume products that|sig2€ntal Convention” from April 13 to 15 of
the 48 poorer countries? nificantly affect the environment either 2000 in San Juan. The conference brought
Paraphrasing Abraham Lincoln, a world¢hrough their manufacture or disposition] ascgether experts from the fields of solid
half wasteful and half hungry cannot last avell as things that can cause personal haraste management, recyclable materials,
long time. Given the limited resources osuch as alcohol, tobacco or gambling. | €nvironment, and |r'1frastructure,. from
the planet, it is totally impossible to obtaina This may seem utopian, but we hav@overnment agencies, academia and
greater equity based on all 6 billion humangeached a time when we must choose péndustry.
approaching the level of consumption of théveen utopia and catastrophe. Between an Two of the international presenters were
developed countries. Therefore, equitytopian future that will require much per-contacted by CoHemis. Dr. Carlos
within the limits of the resources of thesuasion, conflict and sacrifice, and a cataHernandez, from the Costa Rican
planet can be improved only if the citizenstrophic one of conflicts, terrorism, scar-Agricultural School of the Tropical Humid
with higher living standards, the ones whaities, and environmental degradation thaRegion (EARTH), presented a paper on
contaminate most and use up most of thaill take place if each one of us just goes onAgdricultural Waste Disposal and
resources of the planet, develop less cowth his own life, leaving things in the handsExperiences in EARTH.” University of
sumerist lifestyles and agree to share theif those who enrich themselves as aresylt &florida’s Dr. Mark Brown presented

goods and income to improve the basithe present tendencies. “Decision Making in Public Policy and
Emergent Analysis”.
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New
Engineering
Ph.D. Program/| R

Little more than three years ago, the University of Narifio in Colombia sent g one

in UPRM of its young professors to the University of Puerto Rico at Mayaguiez to finisf§ his

graduate studies in Physics, specializing in Astronomy. Professor Alberto Quijano

Bondniza chose to study in Mayagiiez motivated by the existence UPRM’s Astro-
nomic Observatory and especially by the relationship between the Campus apd the
world-renowned Radio Observatory of Arecibo.

?an IF? Augl;f_t 1999,dand at present itlhas Quijano spends most of his time processing images and taking photographg for a
our Puerto Rican students and one Colonti 1,41 on digital image processing in Astronomy. Some of the images captured l:E:im

Jupiter and the Sun: observed and
photographed from Mayagiiez

The long awaited Ph.D. Program in
Chemical Engineering in UPRM finally be-

bian student. The Chemical Engineering 1 ave peen the only ones produced in a Latin American university to be published
Department is interested in attracting prof| gnjine by NASA’s Jet Propulsion Laboratory. His work concentrates on theftwo
spective students from Puerto Rico as well |5rgest objects of our solar system: the Sun and Jupiter.
as Latin America and the Caribbeanwho a Quijano has been observing the Sun for years, studying, among other asp
capable of completing a rigorous progranll nhenomenon of solar spots. He also wishes to make more precise measure
of core courses and carrying out researd the sun’s rotation. He states that he has one of the most complete collections
that contributes to the progress of the field images, numbering more than a hundred.
Candidates who have completed atleagt o obtain clearer images of Jupiter than the ones obtained with tradi
a bachelor's degree in Chemical Engineel tejescopes, the Colombian modified a telescope by adapting to it a VCR, and
ing or related fields with a grade pointaver}| fe\ adjustments he got an image four times as large as the ones collected un
age of 3.00 of a maximum oif 4.00 mayl|  His interest on Jupiter is a more educational one. In 1765, Danish astrono
apply. Those students whose preparation s Roemer (1644 — 1710) designed an experiment to measure the speed of light u
not in Chemical Engineering must take ref| planet's lunar eclipses. Prof. Quijano repeats Roemer’s experiment with his st
medial courses to put them at the same levgl 1o give them the opportunity to learn and gain practical experience by ap
as Chemical Engineering graduates. Thg theories of physics.
program has a normal duration offouryears,  \when his work in URPM is over, Quijano will return to Colombia with his degre
or less if the student has previous graduafe with a great deal of research projects in hand, and with the necessary know

coursework. The required core courses arg: establish an astronomic observatory in Narifio that will let him complete the prgjects
Analysis of Mathematical Problems in|| he pegan in Puerto Rico.

Chemical Engineering | and II; Reactor De
sign, Catalysis, Transport Phenomena, an
Advanced Thermodynamics. To complete The Departmenthas sevenresearch labaid can cover the totality of the students’
their graduation requirements, students mugatories that deal mainly with the followingcosts for residents as well as international
defend their research theses in oral prese@reas: industrial pollution control, energystudents for up to four consecutive semes-
tations. conversion, biotechnology, heterogeneougrs. Professors with external research fund-
For years now, UPRM'’s Chemical Engi-cathalysis, separations, biomedical enging can also provide financial support for
neering Department has been granting Bacheering, thermodynamics, process simuldheir student assistants between academic
elor of Science, and two graduate degreestian, and supercritical fluids. In support ofyears (during June and July).
Master’s of Science with a thesis (M.S.) anthe Ph. D. program, a new building with All the documents required for admis-
amaster’s degree with a project (M.E.). The000 square meters dedicated to labs asgn into the graduate programs must be
master’s programs require four core coursepilot plants will be built starting August submitted before February 15th for the Fall
Analysis of Mathematical Problems in2001. UPRM aims to place its Chemicakemester, and before September 15th for the
Chemical Engineering |; Reactor DesignfEngineering research at the level of the beSipring semester.
Transport Phenomena, and Advanced ThebO departments in the Americas for the For more information, contact the
modynamics. There are elective courses fcademic year 2004-2005. program’s website at: http://atomo.uprm.edu
environmental topics, pharmacology, bio- A semester of graduate studies in UPRMremail : ew_velazquez@rumad.uprm.edu.
technology, materials sciences, energy arsts approximately $5,000 for Puerto RicaBy regular mail, you may write to: Chemi-
others. Along with the Chemical Engineersesidents and $6,000 for an internationatal Engineering Graduate Program, PO Box
ing B.S. degree, students can obtain Certifstudent. This includes enrollment, housingd046, Mayaguez, Puerto Rico, 00681-9046.
cates in Environmental Engineering ofood, materials, and medical insurance. Théelephones: (1-787) 832-4040, extension
Manufacturing Engineering by taking speciDepartment offers financial aid to student2577; Fax: (1787) 834-3655.
fied courses in these fields. based on meritand academic progress. This
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. CoHemis... updaticludes in each issue an interview with one
LATIN AMERICAN STUDENTS IN UPRM: of the hundreds of Latin American science and engineering

graduate students in UPRM.

Explaining the circularity of the Universe, from Lima to Puerto Rico

Alfredo Villanueva Cueva, a native oftently warmerthan that of Lima. Alfredo ha®ifferential Geometry describes surfaces in
Lima, Peru, was considering pursuing amet other Peruvian students at UPRM, mastrms of relative curvature and torsion.
engineering degree when he realized thaf them from Cuzco. Like Alfredo, they have Alfredo explains it with an example: “If a
what he liked the most about engineeringome to Mayaguez attracted by what theime-dimensional being living in a one-di-
was mathematics. What he did notimaginfiends have told them about postgraduateensional circular space started movingina
then was that a few years later he would b&tudies at UPRM. given direction, it would eventually return to
in Puerto Rico, studying the under the su- Currently, Alfredo is getting ready to deits original starting point. For this being,
pervision of a Chilean professor, trying tafend his thesis, which is on the “Classificawhich is only aware of forward and back-
explain the concepts proposed by Einsteition of Lie semi-simple Algebras.” He exward motion in a line, it would be paradoxi-
that constitute the frontiers of human knowlpects to receive his Master’'s degree in Pucal and inexplicable to end up at the starting

edge. Mathematics by June, 2000. Meanwhile, int. He could explain that phenomenon, at
“Since | started school, and through theontinues teaching Calculus courses asleast in theory, if he had an analytical tool
greater part of high school, | thought ofteaching assistant at UPRM. that would generalize the space characteris-

mathematics as a kind of recipe to solve An enthusiast of the history of mathematics independent of his forward-and-back-
problems. Butin a course | took on mathics, Alfredo explalns very excitedly that Lievard reference system, sincehe would find
ematical reasoning | discovered that th&T" that his space has curvature.

essence of mathematics is very intuitive The fact that classical mathematical mod-
and common-sensical,” he told us. “Much els based on traditional calculus cannot com-
of what was considered pure or theoretical pletely explain the behavior of some astral

mathematics in the past is not anymore,
since people have found useful applications
forit.”

Afterfinishing high school, Alfredo spent
some time working as a computer program-
mer and other similar jobs until he was able
to enter theJniversidad Nacional Mayor
de San Marcosn Lima. He received a
degree in pure mathematics in 1996 from
that prestigious institution. After gradua-
tion, the talented young man taught Calcu-
lus and Numerical Methods in that same
university.

While teaching, he learned about Puert' /
Rico from a friend who was visiting Lima, .,_:',.”,/7",,,, I:“
the son of a Peruvian professor from theZZ//

bodies the way we observe them from Earth,
suggests the need to develop a more general
mathematics. It was Einstein who first pro-
posed, along with the relativity of time, that

if we could fix a starting point in the universe
and moved in a single direction, we would
eventually arrive at our original starting point.
Differential Geometry seeks to explain that
phenomenon.

The relativity of time, namely, the fact
that events happening in two different places
occur in different times rather than simulta-
neously, is a well-accepted concept. Using
synchronized high-precision atomic clocks,
scientists have experimentally proven that a
clock moving at high speed, say, aboard a

University of Puerto Rico at Mayaguez, Drwas a Norwegian expert in dlfferenual equasupersonlc airplane, measures a different
Valdivia. His friend was a graduate studernions who attempted to solve them by conmtime than the clock that stays at rest.
in Applied Mathematics in Puerto Rico ancpbaring the structures of variational differ- Alfredo plans to enter a doctoral program
told Alfredo about UPRM’'s Mathematics ences with those of the abstract group. Algea Pure Mathematics in the United States by
Department and the scholarships availablera is the mathematical field that studiedanuary, 2000. He is in the process of apply-
at that time. Only a few months later, inmath from the structural point of view focus-ing for admission and financial aid.
1998, Alfredo traveled to Mayaguiez to being on relationships between systems (as in, According to Alfredo, Brazil is the Latin
gin his graduate studies with Dr. Julidfor example, the relationship between reahmerican country that has made the greatest
Vidaurriaga, a specialist in Pure Mathemaand complex numbers). Lie Groups are usambntribution to Pure Mathematics. Its Insti-
ics. in quantum physics, relativity, control theorytute for Pure and Applied Mathematics
Alfredo, who is single, prefers to live and other areas. Alfredo’s thesisisinthe ar§MPA) is world-renowned for its work in
off-campus in Mayagtiez rather than in thef differential geometry, atype of geometnySystem Dynamics (differential equations that
University’s graduate student housing. On¢hat attempts to generalize the concept afile the behavior of systems under continu-
of the things he most appreciates abowurface in three dimensions. Traditionallypus change). Other Latin American coun-
Puerto Rico is the hospitality of its peoplecalculus developed for surfaces has a thretsies, including Puerto Rico, have done little
In his first year he found it hard to adapt talimensional coordinate system, which doessearch in the area of pure mathematics due
the Mayagiiez weather, which is consisaot allow the study of other types of spaceso lack of funding.
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New degrees... Foresight Conference...

puting, and Software Sciences and Engi- Mojica is a Doctor in Human Sciencesaging a model that enables users to choose the
neering. from the University of Paris V “René best options and organizational strategies; and
The PRECISE program strengthens thBescartes” (Sorbonne), and he completednalyses of alternative futures and their im-
current research environment in Comput@ Post Doc in Foresight and Strategy undgracts on society. Finally, he will demonstrate
ing and Information Science and Engithe direction of the internationally recog-the use of software designed to accelerate and
neering, making it more diverse, competiized futurist Michel Godet. He has pub-improve the precision of foresight modgls.
tive, and sustainable, and it encourages thghed, among others, the following books: Dr..Mojica founded the Latin Amerlgan
formation ofinterdisciplinary groups. PRE-Foresight: Techniques for Visualizing theForesight Network, and was the academic and
CISE also includes the formation of partFuture; Some Elements of Strategic Plantechnical director of the “First Ibero-Ameri-
nerships with industry, government apd"ng Applied to Higher Educatiorand ~can Encounter of Foresight Studies” in 1997.
other universities. Analysis of the XXIst CentunAll are in  He has presented papers in the three encoun-
The interdisciplinary CISE Ph.D. pr _Spanish. ' ters that followed, as WeI'I as qonducted semi-
gram is expected to begin in January 2401, The presentation will mclqde'a theo-nars in the Externaqlo Umversﬁy of C'olombla,
and the Math Departmentis hoping to h vEetical compopentgnd an appllcatlon WorkpNAM, and the University of the United Na-
established its Master’s program in Co shop. Dr. Mopcgwnl discuss yvhat kind of tions. . '
puter Sciences by the beginning of héievelopmentwnlltake place |nthe.future'; Fore'more mformatlon you may contact
2001 academic year. There will be fin r]\_/vhat changes will bg mtroduceql in soci-CoHemis at: cohemis@ece.uprm.edu; tel.' (;-
cial aid in both programs for outstandi get ; what kmd.of citizens we will have; 787) 265-6380; fax (1-787) 265-5340; or visit
students. The Ph. D. program has a nor| d how we will be affected by a global-http://www.ece.uprm.edu/cohemis/

: ation that submits all aspects of human ; -
length of four years, and it focuses on hg(:tivity— economic, social, and cultural| Rémote Sensing and Education...
philosophy, nature, representation, ’ ’

transformation of information, including 0 Worldwide competition. He will | ~An undergraduate Certificate Program

theoretical and experimental aspects. | Present the conceptand characteristics 0¢onsisting of 12 credit hours in the areas of
On the other hand, the Master's p oForesight; the principal rules of the. gameremote sensing, GIS and GPS, plus 6 credit

gram has a normal duration of two years, fhat will operate in the next century; manthours of undergraduate research, will have

seeks to form professionals capable of pro=Second in this seriesvill be the| |Peen developed at the end of the five-year
posing efficient and dependable solutigngonference Issues in the Education of |Period- About 125 students are expected to
to scientific or technological problems thatEngineers for a Global Economy in Lati begeﬂt from this program, and more than
demand the use of large-scale computingmerica’. Itwill be heldin MarchbyDr| |°0% Of these students are expected to
systems. It will have four core cours¢sluiz Scavarda, former Dean pf |COmPplete a Master of Science Degree.
Mathematical Numerical Analysis, LineafEngineering and assistant to the| A CP-ROM with all the educational
Numerical Algebra, Algorithm Analysis,|Chancellor of the Catholic Pontifical |Materials developed under this program will
and High-performance Computing. University of Rio de Janeiro (PUC-Rio) . | P Produced and disseminated. In addition,
For additional information please conEThe conference will take place as parf of @ Video will be developed on the PaSCoR
tact Dr. Domingo Rodriguez by e-mail atthe Encounter on Education and Thinking program. For additional information, you

. See page 3). may contact Prof. Lueny Morell at
domingo@ece.uprm.edu. ( page 3) <lueny@ece.uprm.edu>.

P

—

Aquaculture...

and causes the least effects on the enderPig.D. and the Master's programs of ththe private production sectors the intellectual
biotic resources of the land and the oceangPRM'’s Department of Marine Sciencegomponent that is generated in its aquaculture
To face these challenges, UPRM has grovide the formal education. research stations. This technology transfer is
Research and Development Center of Com- The Agricultural Extension Service andndispensable for the orderly and the economi-
mercial Aquaculture in Puerto Ricothe Sea Grant Program are services preally and ecologically efficient success of
(CIDACPR, foritsinitials in Spanish). Thisvided by UPRM that join efforts with aquaculture.
Center’s mission is to deal with the prob€IDACPR in the implementation of train-  The Center’s actions offer opportunities for
lems of development and research neeftgy modules for small-business developthe development of business niches and pro-
confronted by the local industry and thosgent in aquaculture and in helping fislyrams of continued education for small-busi-
that it may face in the future. Recently, thearmers. ness developmentin the form of training mod-
Puerto Rico Industrial Development Com- The development of aquaculture requirasies which encourage production in organized
pany granted CIDAPR 2.8 million dollarsan operational infrastructure, scientific incores. Each module is shaped after concrete
to improve the infrastructure of its researchestigation, and formal and informal trainneeds of the industry and the socioeconomic
stations and to create five business centeiisg at all levels. Academia can providénformation of the locale or sector being ad-
CIDACPR dedicates its educational efindustry with knowledge of technologicaldressed. They constitute a flexible and easily
forts to informal education: training gov-advances, allowing it to grow and expandmplemented form of the concept of business
ernment personnel and training users. TIEDAPR provides to the government anghcubators.
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SHORT COURSE IN TRACE ELEMENTS AND TOXIC METALS

CoHemis and the U.S. Armed Forces Institute of Patholomental Risks Posed by Metals and Trace Elements; and Analytical
(AFIP) offered on November 15-17, 2000, the short course titlstéthods for Characterizing and Identifying Trace Elements and
“Trace Elements and Heavy Toxic Metals: Impact on the Qualitybbxic Metals in Geo-environmental Systems.
the Environment and the Development of Diseases.” This cours®r. José A. Centeno, principal investigator at AFIP’s Division of
had been offered two years ago at the Cardiovascular CenteEmfironmental Pathology, directed the course, with the collabora-
Puerto Rico and the Caribbean, in San Juan, and it will be presentafdof Drs. Geoffrey S. Plumlee and coal expert Robert Finkelman
on April, 2001 in Caracas, Venezu= 3 of the U.S. Geological Sur-
ela (See page 1). The course in vey; Dr. Herman Gibb from

Mayaguliez was praised by its partici- the United States Environmen-
pants even more than the one in San tal Protection Agency; Dr.
Juan, due to the expertise dema Karen Chou, from Michigan

strated by the speakers and the gen-/; State University; and UPRM'’s
eral presentation itself. /<|

Drs. Arturo Massol and Ingrid
Among the topics covered wer Klich.

Diversity of Trace Elements a Because of the importance
Toxic Metals in Environmenta and relevance of this topic,
Health; Hepatic and Renal Effects CoHemis and Dr. Centeno are
Exposure to Toxic Metals; Impact ¢ willing to offer it in other
Trace Metals in the Pediatric Co places in Latin America. For
munity; Trace Elements and TOX jmmedi more information, visitvww.
Metals in Clinical Diagnosis: thé ece.uprm.edu/cohengdscon-
Importance of Pre-Clinical Proce tact CoHemis at (1-787) 265-
dures; Programs for Evaluating Ex 6380, fax (1-787) 265-6340;
posure to Toxic Metals; Lead Analyjosé A. Centeno, Herman Gibb, Geoffrey Plumlee, Robert Finkelman and or contact us by e-mail:

aren Chou: the d/st/ngwshed researchers who visited UPRM to present the
sis; ConCEpts in Evaluatlng EnVIror{s{em/nar together with two Mayagliez researchers. COhemls@ece'uDrm'edu

A NEW FOCUS FOR THE PROFESSIONAL DEVELOPMENT OF STUDENTS
The UPR/MIT/Tren Urbano Initiative

* Strengthening education and applied infrastructure research

The "UPR/MIT/Tren Urbano Program for Professional Atpresent, approximately 15 to 20 students from the engineering,
Development” represents an innovative focus on the educationugfiness administration, architecture and urban planning programs
future professionals in engineering, business administratiom the University of Puerto Rico system and 10 students [from
architecture, and planning. This program is administered by Nh& are chosen to participate every year. These students participate
University of Puerto Rico through the Center for the Transferi®fan internship program of one to two years which includesg two
Transportation Technology (CTTT) of UPRM. This is a joint effaghnual conferences of 5 to 7 days each. The first conference is for
by MIT’s Center for the Study of Transportation, the Tren Urbagie students from Puerto Rico and itis held in Boston, Massachusetts.
Office of Puerto Rico, and the Puerto Rico Department fere they learn through case studies how a heavy rail line is
Transportation and Public Works (DTOP). developed in an urban area. Local experts in mass transport

The project was created in the summer of 1994 by the tHewelopment discuss topics related to the planning, dgsign,
Secretary of Transportation and Public Works and co-founder ofgbestruction, operation, and maintenance of these systems. The
CoHemis Center, Dr. Carlos |. Pesquera. Itaims to prepare the figtuents visit metro stations, maintenance shops, and other key
professionals who would work in the different phases of the hefailities. On the other hand, MIT students spend several days each
rail system being built in Puerto Rico. January in Puerto Rico, learning first-hand about the problems of

The initiative is producing research projects at undergraduateteantsportation of San Juan and the role that the Tren Urbano will play
graduate levels that have direct and immediate application initheddressing these.
areas of planning, design, construction, and operation of the systeMhe UPR/MIT/Tren Urbano Program emphasizes |the
and they include marketing strategies. interdisciplinary nature of a large-scale infrastructure project sp that

The three fundamental objectives of the Program are: the students learn the importance of all aspects of such a project.

DEnhancing the capacity of bilingual professionals with the skillsey learn about transportation systems, architecture, social factors,
and knowledge to develop anintegrated system of public transportatiban planning, marketing strategies, financing, security, and public

* Establishing an interdisciplinary education model with tiparticipation. Since its establishment in 1994, approximately 145
participation of professors from the Faculties of Engineering a&tddents and 23 professors have participated in the Program).
Business Administration of UPRM, and the Schools of Planning an&or more information, visit the Program’s website Htp://
Architecture of UPR’s main campus. cirweb.upr.clu.edu/trenurbano
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SUBSURFACE REMOTE SENSING
UPRM PARTICIPATES IN IMPORTANT RESEARCH CONSORTIUM

The prestigious Engineering Researdory, and the Woods Hole Oceanographignd Image Understanding; and Image /
Center Program of the US National Scinstitution. Over 25 industrial partnersData Information Management. Biolo-
ence Foundation (NSF) recently awardedill provide their insight to face thegical, medical, soil, and sea test beds
a group of universities that includesesearch challengesand help speedteatill be used to enable a wide range of
UPRM a grant to create the Center famology transfer. next-generation sensing and imaging
Subsurface Sensing and Imaging Sys- CenSSIS will attack currently intrac-systems.
tems (CenSSIS). The Center combindable problems in sensing and imaging The research component to be car-
expertise in wave physics, sensor engivolving the detection, location, andried out in UPRM deals with detecting
neering, inverse scattering, computdedentification of objects that are ob-and identifying objects under the ocean
tional modeling, image processing, andcured beneath various absorptive, disurface by means of remote sensing
data management to create new sensifigsive, or dispersive media througtplatforms and sensor fusion. These
systems prototypes. Dr. Luis O. Jiménemaves reflected from under the surfaceechnologies will be applied to identify
Director of the UPRM component, exMapping plumes underground, detecteoral reefs, ocean bottom, and manmade
plains that the Center seeks to develdpg tumors, or identifying developmen-objects. The algorithms developed will
technologies meant to revolutionize théal defects in the interior of an embryde applied to biomedical imaging as
ability to detect and image objects thadre diverse applications that share acomrell as tumor detection and estimation
are underground, underwater, or embedion problem: distinguishing an objecbf oxygen levels in hemoglobin. Other
ded within living tissue or manmaddrom its surrounding medium. CenSSIS institutions will be studying
structures. These diverse applications have simstructural damage inside concrete ele-

The CenSSIS partnership includesfodar research barriers and similar soluments by means of remote sensing tech-
Academic Core Partners: Northeasterions whether the probing wave is elecriques, among other topics.

University (lead partner), Boston Unitromagnetic or acoustic, whether the Due to its location in the Western
versity, Rensselaer Polytechnic Institutenedium is soil or tissue, or whether th&@echnological Corridor of Puerto Rico,
and the University of Puerto Rico atarget is a land mine or a tumor. Tdhe work done in UPRM is expected to
Mayaglez—and four Strategic Affili- address the barriers, the Center will foereate an industry of data imaging and
ates: Massachusetts General Hospitalls on three interdisciplinary researchrocessing that attracts local and multi-
Brigham and Women’s Hospital,thrusts: Subsurface Sensing and Modeatational companies.

Lawrence Livermore National Laborading; Physics-based Signal Processing

Cooperation Agreement
between UPR and the US

ci‘éSeological Survey
Y; The University of Puerto Rico and the
rnags Geological Survey signed animpor-
Atent agreement with the purpose of aug-
menting efforts of collaboration in gen-
€leral areas of scientific research.
- This agreement will consolidate the
arghordination of research efforts, data
7)Jnventories, and the study and exchange
D of information in earth and natural sci-
ences, geology, hydrology, remote sens-
EXing, cartography, and biology in the
teCaribbean. It will also facilitate faculty
Bhd student exchanges for research
androjects in the areas of management and
folnterpretation of resources and natural
risks.
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R & R Structures Workshop...
The National Science Foundation hasair and Rehabili- REMEMBERING THE PREVIOUS
granted UPRM's Dr. Daniel Wendichanskytation of Rein- | NSF=COHEMIS WORKSHOP ON

and CoHemis $49,900to organize thisevenforced Concrete
The number of participants who will presentStructures”. Co- REPAIR AND REHABILITATION OF

written papers will be limited to 30. The Hemis produced || STRUCTURES
presentations and the discussions will be iproceedings for
English. both events, the|| | s eumun @D T omace
The participants should be: researchersecond one anl D s 0
and engineers from government agencieASCE publication
who face or attack the structural problems §ubtitled “the
deteriorated structures; manufacturers angtate-of-the-Art.”
vendors of R&R products, and designers Abstracts are
and builders who do R & R labors. Re-being solicited in
searchers will representfields such as strughe following sub-
tures, imbedded and remote sensors, matgcts, focused on
rials, artificial intelligence, and signal pro- bridges and build-
cessing. Practitioners will present theilings:
needs for data, technologies, instrumenta- 1. Materials
tion, or analytical models to apply newresearch needs folf
types of information. Manufacturers andFRPs, sensors and
vendors may exhibitand discuss their infornew technologies
mation and technology needs and otheih either deve-
problems. lopment or de-
The grant, which provides funds for in- monstration sta-
viting some researchers and professionalges.

7 ~— THESTATEOFTH
comes from the Building Systems Program 2, Researchor}|! S J Y- OIS e
directed by Drs. Jack Scalzi and Vijayastudy needs in: : “I: "l[ HEPAIH ANI] H["A

Gopu, from the NSF’s Engineering Divi- structural assess- e e - ["; Rﬂumncm ﬁnummsm“nw“[

S

sion. The event's co-sponsors include ISIgnents, liability for
Canada, John Hopkins University’s CentelR&R or sensor :
for Non-destructive Evaluation, University work, life cycle ' . e

of West Virginia’s Constructed Facilities estimation for re- §| St aze e e
Center and UPRM’s Center for Civil Infra- paired or rehabili- NR AP EREA
structure Research. ~_tated structures, Servicio Auténomo

Dr. Wendichansky has a BS in Civil and design of re- || et a e LT e
Engineering from Argentina’s National pairs and sensor
University of Cordoba, an MS from UPRM, applications.
and a Ph.D. from the State University of 3. Problems in the maintenance of re-topics.

New York (SUNY) at Buffalo. Most of his paired or sensor-provided structures and 7. Future trends, issues and research
work is related to structural assessmentsn construction work related to R&R or needs related to the workshop topics.
non-destructive evaluations, and repair angensor work on existing structures. Both oral and poster papers will be ac-
rehabilitation techniques. He belongs to 4. Innovative application experiences cepted. Interested individuals are invited to
the faculty of the UPRM Department of with FRPs, sensors, and new R&R tech-submit a one-page abstract, together with a
Civil Engineering, is an active consultant,nologies in either development or demon-short Vita, by fax or e-mail by January 31,
and has participated in NSF panels for evalustration stages. 2001, to the address and/or number shown at
ating research proposals on structures. 5. Results from monitoring the per- the end of the article.

This is the third workshop organized byformance of repaired or rehabilitated Persons who want to have more informa-
CoHemis and NSF in a field that at a hemipridges and buildings: interpretations, ap-tion, suggest future research topics, or submit
spheric level requires billions of dollars andplications, lessons, and new directions fomames of individuals or companies who may
extensive technological efforts. In 1994 practice and research. want to participate in the event should access
UPRM hosted the conference-workshop 6. Summary of active and projected the website <http://ce.uprm.edu/RR>, or con-
“Repair and Rehabilitation of the Infra- national projects, research activities andact CoHemis Director Dr. Luis Pumarada-
structure of the Americas”, and in 1997 thenational priorities in specific countries or O’Neill at 1-787-265-6380, by fax at
University of Zulu hosted in Maracaibo, groups of countries of Latin America or 1-787-265-6340, or by e-mail at:
Venezuela the conference-workshop “Rethe Caribbean related to the workshopcohemis@ece.uprm.edu.
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