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Exciting research is happening at NYU Abu Dhabi led by

talented faculty and researchers from around the globe.

Their work deepens our understanding of the world and
ourselves, generates important new knowledge about local
history and culture, and facilitates breakthrough discoveries

in science and technology.

Learn more about our people, projects, and publications at

nyuad.nyu.edu/research
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DEEP SEA DNA

The Arabian Gulf region contains some of the most
unique but understudied coral reef ecosystems on
Earth. Corals in the Arabian Gulf survive extreme
sea temperatures and are more heat tolerant than

any other corals on the planet.

Few studies, however, have explored the molecular
mechanisms that allow them to persist in such
harsh conditions. NYU Abu Dhabi’s Marine Biology

Lab is turning to genetics for answers.

What they find out in Abu Dhabi could provide
important insights for corals elsewhere in the
world threatened by rising sea temperatures, a

primary cause of coral reef bleaching.

A comparative study in the Arabian Gulf and the
neighboring Gulf of Oman is one of few that has
examined genetics of both corals and their natural
symbionts — an alga that lives inside coral tissue.
The alga is hugely important, the scientists said,
because corals get more than 90 percent of their

energy from it.

“By looking at both corals and algae partners, we
can get a better idea of whether one or both are

involved in Gulf coral thermal tolerance,” said

NYU ABU DHABI

THE KEY TO SAVING CORALS FROM CLIMATE CHANGE
COULD LIE IN THE ARABIAN GULF

Edward Smith, NYUAD postdoctoral associate
researcher, and also determine if there’s any ex-

change of genes between reefs around the region.

DNA analysis was performed on corals collected
from the Arabian Gulf near Abu Dhabi and from
sites in the Gulf of Oman around Fujairah and
Muscat — where average sea temperature is nearly

five degrees cooler.

The scientists used sequences of DNA to examine
both individual corals and groups of corals, and
discovered key differences, Smith said, namely
that Arabian Gulf corals and their algae partners
are genetically distinct from those in the Gulf

of Oman.

Limited gene flow exchange between regions
indicates that Arabian Gulf corals have adapted

to cope with their extreme conditions, Smith said.

Genetically adapted populations of corals are
an important scientific resource “that will help
us understand the mechanisms involved in coral
thermal adaptation, and provide new insight into
whether corals elsewhere in the world will be able

to cope with climate change,” he concluded. B

Arabian Gulf corals can
provide new insight into
whether corals elsewhere
in the world will be able to
cope with climate change.

Edward Smith

postdoctoral associate researcher
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DRIVEN BY NATURE

John Burt received the Sheikh Mubarak Al Nahyan
Natural History Award in 2017, the UAE’s premier
natural history award, which recognizes outstanding

contributions to environmental scientific research.

Burt, a marine biologist and associate professor
of biology, has been studying coral reef systems in
the UAE for over a decade and published more than
50 scholarly articles and book chapters on marine
ecology in the UAE and surrounding nations since
joining NYU Abu Dhabi in 2009.

“In the past three decades we’ve witnessed wide-
spread degradation of reefs around the region.
Management efforts to limit human stressors are

critical,” he said.

Burt also acts as an adviser and expert for government
agencies in the region to help decision makers move
toward better environmental protections, particularly
for coral reef systems threatened by climate change

and other pressures. B

SHORTER MONSOON SEASON

Rapid warming in the Indian Ocean could reduce the
length of the Indian monsoon season by as much as 11
days and result in significantly less rainfall, according
to model projections by the NYU Abu Dhabi Center
for Prototype Climate Modeling.

The yearly wet season is not just important for
India’s agriculture industry and economy, but also
for a huge swath of land stretching from Afghanistan

to the Philippines.

Ajaya Ravindran, senior climate scientist, said continued development of precipitation models in global warming

scenarios will be critical to further increase confidence in monsoon projections. il

FLOOD OF CONCERN

Sea level rise is a threat to millions of people who live in coastal cities around the world. Engineers from NYU

Abu Dhabi and the University of California, Berkeley are collaborating on a four-year study to examine the

range of complex problems that cities face during flood events, such as impacts on roads and traffic, resource

allocation, and barriers in government to react effectively.

The research, supported by the National Science Foundation, is exploring several engineering, environmental,

and political scenarios specific to the San Francisco Bay Area to come up with ways to protect critical urban

infrastructure during a flood, particularly transportation networks.

NYUAD Dean of Engineering Samer Madanat said what’s learned in the study could eventually be useful in

other large coastal cities like Abu Dhabi. ®
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DRASTIC MEASURES

According to NASA, 2017 was among the hottest years on record.
Rising seas caused by melting ice sheets in Antarctica and Greenland
will reshape coastlines as we know them today, where most of the

global population lives.

To predict sea level rise, the Center for Global Sea Level Change at
NYU Abu Dhabi has placed sophisticated radar systems and GPS

equipment in Greenland to track the glacier’s movement toward

the open ocean.

The Greenland Ice Sheet, which measures 1,755,637 square kilo-

meters, is melting at the fastest pace in recorded history. &

“Scientists have only recently sounded alarms about
the increasingly unstable West Antarctic Ice Sheet.
Our team at NYUAD is actively contributing to an
urgent international research effort to understand its
potentially catastrophic impacts on sea level.”

David Holland
Center for Global Sea Level Change

RESEARCH 2017
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THE ART OF CONVERSATION

ON CLIMATE

The first humans began to walk the Earth only 300,000
years ago, yet we have impacted it in such a way that
today we have entered a new era that scientists have
aptly named the Anthropocene. In this epoch, humans

are recognized as the main drivers of ecological change.

“If we accept that humanity is the strongest and most
transformative force on Earth, we also must take
responsibility for the repercussions of our actions,”
said Global Distinguished Professor of Environmental
Studies and Public Policy Sophia Kalantzakos, who
leads the Arts and Humanities Environmental Research
Initiative (eARThumanities) at NYU Abu Dhabi.

It’s not that people don’t believe human activity affects
climate. We understand it intellectually, Kalantzakos
said, but additional data demonstrating this fact won’t
necessarily encourage people to behave in a way that
is more ecologically conscious. This is where the arts
and humanities can add to the conversation. “The arts
and humanities have always created stories of the future

that help us understand or process it better,” she said.

At this institution, we're
able to have a much more
complete conversation.
It's not American centric;
it’s not Eurocentric.
Sophia Kalantzakos

global distinguished professor of
enviromental studies and public policy
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And though addressing climate change is an enormous

challenge that will require transformations in policy at
the global and local levels, it’s a challenge that should
be addressed holistically.

“We tend to have checklists of things we need to do,
like increase the use of renewable energy, or conserve
water,” she said. “But we simply can’t do one thing
and not another. The eARThumanities initiative is
saying that there is a wider story out there and we

must connect the dots.”

The eARThumanities showcases the contributions the
arts and humanities bring to the global conversation
about the environment, bringing in their own unique
lens to the challenges of the Anthropocene, ranging
from climate action theater, a studio art class that
focuses on wood and trees in relation to the rise and

fall of civilizations, and discourses on extinction.

“From this vantage point at this institution, we’re able
to have a much more complete conversation,” she
added. “It’s not American centric; it’s not Eurocentric.
And it creates exceptional opportunities to understand

why different perspectives matter.” B

GROWTH POTENTIAL

COMMON UAE ALGA YIELDS UNEXPECTED POSSIBILITIES

The unique traits that allow a local green alga to survive
in a desert climate may have far-reaching potential for
biotechnical applications, NYU Abu Dhabi researchers

have discovered.

“The alga belongs to the Chloroidium genus, which
we repeatedly isolated from various locations in the
UAE,” said Kourosh Salehi-Ashtiani, NYUAD associate
professor of biology, and “it has demonstrated par-
ticularly diverse properties to suit its surrounding
climate, being able to grow in freshwater as well as
waters with twice the salinity of seawater, in addition
to being able to grow both autotrophically like plants

and heterotrophically like fungi or animal cells.”

The study provides insight into the adaptations that

this alga has made for it to succeed in the region

and concludes that its extensive properties make

Chloroidium an ideal candidate for further environ-

mental developments.

Among these unique attributes are an ability to
consume a broad range of carbon sources, including
desiccation tolerance-promoting sugars and the
accumulation of unusually large stores of palmitate. The
high concentration of palmitic acid promotes a similar

composition of Chloroidium oil to that of palm oil.

We believe this alga may
provide an environmentally
sound alternative to the
cultivation of palm oil once
it is further developed.

Kourosh Salehi-Ashtiani
associate professor of biology

“Being a high-value oil with a global production of up
to 60 million metric tons per year, palm oil cultivation
has previously been associated with deforestation
and the devastation of rainforests throughout Asia,
raising significant environmental concerns as many
European markets are now banning the use of palm

oil in their products,” Salehi-Ashtiani explained.

“We believe this alga may provide an environmentally
sound alternative to the cultivation of palm oil once it
is further developed, and can be of both commercial
and environmental benefit to pursue with extensive

investigations.” l

RESEARCH 2017
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RE-COUNTING THE PAST

TO UNDERSTAND ECONOMIC GROWTH IN THE MIDDLE EAST,
“WE MUST FIRST FIND INFORMATION ABOUT IT,”

said NYU Abu Dhabi Global Distinguished Professor
of Economic History Robert Allen who is leading a
massive data collection project that will help tell the

largely untold story of Middle East economic history.

In the past, people used numbers to describe their
incomes, the prices of the goods they bought and
sold, the volume of trade, the population of provinces
and its division into religious and national groups, and
for many other purposes. Allen’s research initiative,
Re-counting the Past, gathers those numbers from
Middle East countries for the first time. All of the data

collected will be available online.

The information will allow Allen, and his group of
NYUAD student research assistants, to track the
integration of the Middle East into the world economy.

The project also aims to calculate the profitability of

traditional activities as well as modern technology,
evaluate development projects like irrigation, railways,
and improved roads, and measure real incomes and
standards of living. The results, Allen said, will pro-
vide the basis for assessing grander theories about

economic growth and stagnation in the Middle East.

Allen, a former adviser to the World Bank, said even-
tually “we hope to display data on population, imports,
exports, the cost of traveling and shipping goods over-
land and across the oceans, the production of old and
new industries, wholesale prices of principal products,
retail prices of main consumer goods, and the wages and

earnings of workers and other members of society.”

The volume of imports and exports, for example, is
one indicator of trade connections between the Middle
East and the rest of the world, Allen said. &
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ALL IN THE FAMILY

GROUNDBREAKING RESEARCH INITIATIVE IS THE FIRST
TO MAP REGIONAL FAMILY BUSINESS LEGACIES

It’s estimated that around 80 percent of businesses
in the Middle East and North Africa (MENA) region are
family-owned and run. NYU Abu Dhabi and Dubai-
based Tharawat Family Business Forum have embarked
on a historic project to assess how family businesses
have impacted economic growth and social change
over the years, a first-of-its-kind, interdisciplinary re-

search initiative.

Scholars from the arts and humanities and social sciences
are teaming up to compile, document, and analyze
the histories of selected regional family businesses
to better understand past challenges and decision-

making processes, as well as commercial legacies.

Oral interviews with several family business owners will
offer significant insights into how business cultures
and socio-economic environments in the MENA
region have been transformed historically, and also
help current family-run companies address modern

day challenges.

1960 - A delivery driver in Libya.

NYU ABU DHABI

In the Middle East and
North Africa, we estimate
that over 80 percent of
businesses are family-
owned and run.

Essa Al Ghurair

Tharawat Family Business Forum

“In the Middle East and North Africa, we estimate that
over 80 percent of businesses are family-owned and

”

run,” said Essa Al Ghurair from the Tharawat Family
Business Forum, an association founded by 15 leading
family-owned companies from all over the Middle East.
“The economic impact of such companies is essential

i

to the growth and prosperity of our region.

1942 - Tarboush is prepared at an Egyptian restaurant.

1940 - Inside a small factory in Cairo.

Our cooperation with
Tharawat offers a prism
through which we can
rediscover the challenges
and tremendous
developments of the past,
both in the UAE and beyond.

Robert Young
dean of arts and humanities

NYUAD Dean of Arts and Humanities Robert Young
said the project highlights the historical significance
of the region as a cultural, political, and economic
crossroads and seeks to capture the rich stories of

the development of family businesses.

“Our cooperation with Tharawat offers a prism
through which we can rediscover the challenges and
tremendous developments of the past, both in the
UAE and beyond,” he added.

The researchers plan to build an archive that will
preserve the important histories of family-owned

companies involved in the project. B

GETTING TO
KNOW YOU

A spacious room filled with computer cubicles,
painted beige and white, with nothing on the walls,
provides an unassuming environment for some of the
most fascinating research of our time: the science of

human behavior.

The Social Science Experimental Laboratory at NYU
Abu Dhabi doesn’t need flashy decor to get to the
bottom of what makes us tick.

“We have this dedicated space and computer soft-
ware for human behavior experiments, one of only
a few in the Middle East,” said Rebecca Morton, lab
director and NYUAD professor of political science,
to explore “how humans make decisions both in-

dividually and as groups.”

The lab is where human subjects participate in
research studies so that social scientists can better
understand what influences decision-making, from

donating money to helping a stranger in trouble.

“Our lab conducts behavioral research among
populations that have not been extensively stud-
ied,” she explained. For example, a recent study
involving Muslim participants from Abu Dhabi
examined the risks they’re willing to take when
borrowing or lending money.

Morton said, “there haven’t really been studies on
individual decision-making under Islamic finance.
There’s a lot of research from a macro-economic
or finance perspective,” but the human behavior
element remains largely unexplored. This is one
of the first studies to look at the extent to which
people are willing to bear risks for others.

The results of the study have not yet been pub-
lished, but Morton thinks “it will be of interest to
financial policy makers to know what influences

decisions when money is at stake.”

The lab’s pool of volunteers continues to expand,
Morton said, which opens doors for NYUAD
researchers to explore new, interdisciplinary re-
search gquestions in economics, politics, psychology,
linguistics, and other fields. So far, Morton’s team
has recruited more than 500 people in the UAE
from various walks of life. B

RESEARCH 201
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On Delma Island, at Liwa oasis, and in the classroom,
Robert Parthesius is helping NYU Abu Dhabi students
discover UAE heritage — while challenging them to

re-think exactly what “heritage” means.

Parthesius, a marine archaeologist and associate
professor in heritage studies, is the director of the
Dhakira Center for Heritage Studies at NYUAD. His
work aims to expand the notion of heritage to
include “the voices of people connected to, or living

at, heritage sites.”

The United Nations Educational, Scientific, and
Cultural Organization (UNESCO) has designated 1,073
world heritage “properties” deemed to meet certain
criteria such as “outstanding universal value” as “a master

“

piece of human creative genius” or “... exceptional

natural beauty”.

This “monumental” approach, Parthesius said, has
helped preserve many sites. But one byproduct has
been a growing “heritage industry” of tourism and

gentrification. Indeed some scholars around the world,

In our view, the essence of heritage is not

a thing or a city, it’'s how people choose

to use their past. In the UAE people love

to tell stories ... so we're trying to give

them the floor.

Robert Parthesius

Dhakira Center for Heritage Studies

he added, “argue that UNESCO and governments are

dictating what is heritage ... it’s seen as a sanitizing of

people’s pasts.”

In truth, the past has many layers, and so “there must
also be other ways to look at heritage,” he said. “In
our view, the essence of heritage is not a thing or a

city, it’s how people choose to use their past.”

“In the UAE people love to tell stories; their oral history

is so strong. But almost everybody says ‘my story is

not important, it’s only about my family’. So we’re try-

ing to give them the floor. Let’s record their stories.”

“Heritage here is so important,” he added, “and there
is the spirit to explore and willingness to invest in
the past. With Dhakira we’'re developing new ways
of looking at heritage, with new tools. These new
methods we are developing here in the UAE can
be a model for other communities living on World

Heritage Sites.” &
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Hundreds of plant and animal species found nowhere
else on Earth demonstrate the geographical isolation
of Socotra, an island group that belongs to Yemen but

lies 236 miles offshore, in the Arabian Sea.

But it is Socotra’s historical and cultural connections
that make it a prime subject for Nathalie Peutz,
anthropologist and assistant professor of Arab
Crossroads Studies at NYU Abu Dhabi, whose research
examines Socotrans’ changing perceptions of their

natural and cultural heritage.

By 2004, when Peutz began her fieldwork, numerous
global organizations had recognized the Socotran bio-
sphere, with its dragon’s blood trees and other unique

flora and fauna, as deserving special protection.

Socotra’s rich biodiversity brought integrated con-

servation and development projects to the island.

“| first went there to see how the projects were shaping
people’s notions about their environment,” Peutz said.
But she soon turned her attention to cultural heritage.
“International experts were eager to brand Socotra
as a world heritage site, and that’s not very different
from ... a new imperialism: when Socotra’s environment
becomes the world’s ‘heritage’ it’s as if anyone could

come in and tell Socotrans how to take care of it.”

Socotrans “have always cared about the rains, their
goats, the trees .. but as the projects introduced
ecotourism, people learned the word environment,”

and found it profitable.

Heritage is what you
make it, and if it's your
language, your poetry,

your ideas, your

history, it can really
mobilize people.

Nathalie Peutz
assistant professor of Arab
Crossroads Studies

But while environmental conservation was changing the
society, Socotrans began to realize that their cultural
heritage, too, was worth preserving, Peutz learned. They
“became interested in (that) heritage,” and realized they
could shape the way it was presented. One Socotran
opened a museum; others organized an island-wide
poetry festival that dovetailed with Yemen’s political
revolution. “The people were saying, ‘It’s not just our

plants that matter. We have poetry and culture, too’.”

The lesson of Socotra, Peutz said, is that while the
preservation of heritage is generally a conservative,
top-down, state-driven process it can also make people
feel empowered. “Heritage is what you make it, and
if it’s your language, your poetry, your ideas, your

history, it can really mobilize people.” B

A STORYBOOK
BEGINNING

Reading stories is a critical part of learning a
language. In English, countless storybooks are
used in schools to help children learn to speak,

read, and write.

In Arabic, however, fictional literature for children
is scarce, which might help explain why average
illiteracy rates are higher in Arab countries than the

rest of the world.

“There is a critical need for more Arabic reading ma-
terials suitable for different age groups to reinforce
success in school,” said Muhamed Al-Khalil, associate
professor of Arabic and the founding director of the
Arabic studies program at NYU Abu Dhabi.

Simplified literature is one way to address this,
he explained, because it is “accessible to demo-
graphics with lower literacy rates, or with no access

to schooling.”

Simplification means taking a novel like The Thief
and the Dogs — a classic work by Naguib Mahfouz
meant for adults — and modifying the language to
create a version that’s easy for someone learning

Arabic to understand, while also preserving the story.

English readability formulas that assist the simpli-
fication process were created decades ago and are
now computerized. In Arabic, however, there are

no reliable formulas. Until now.

“Arabic teachers who love a work of fiction can
simplify it for younger learners,” Al-Khalil said, “but
they don’t have a system to go by. They improvise,
and the end result is a subjective version that’s in-
efficient for learning. We're going to standardize

the process.”

Al-Khalil’'s NYUAD research team is developing
the first-ever set of guidelines for Arabic literature
simplifiers to follow, computer software that will
help them with vocabulary, expressions, and idioms,
and a library of materials for UAE teachers in grades
4 to 10.

The resources will be essential for learning, Al-Khalil
concluded, and help “establish NYU Abu Dhabi as a
world-class center for research in Arabic pedagogy

and natural language processing.” R
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FEATURED BOOKS

MARVELLOUS THIEVES:
SECRET AUTHORS OF THE
ARABIAN NIGHTS

PAULO LEMOS HORTA
ASSISTANT PROFESSOR OF LITERATURE

From the coffeehouses of Aleppo to the salons
; ¥ of Paris, from Calcutta to London, Paulo Lemos

: Horta introduces the poets and scholars, pilgrims
and charlatans who made largely unacknowledged
contributions to Arabian Nights — one of the

most celebrated works of world literature.

A review by The Wall Street Journal said: “This
fine book ... cogently probes an influential
period in the knotted and at times sordid history
of the Arabian Nights, serving as a fine example to
those unraveling this promiscuous and forever

malleable set of stories.” &

POPULAR PROVERBS:
AN ENTRANCE TO
EMIRATI CULTURE

NASSER ISLEEM
SENIOR ARABIC LANGUAGE LECTURER

| Nasser Isleem has been teaching Arabic and

Popular Proverbs
An Entranee to Emirati Culture,

Emirati dialect for over a decade, and during
that time, has come to appreciate the important
role proverbs play in Emirati culture and everyday
conversation. His latest book provides a prac-
tical tool for incorporating Emirati culture into

the teaching of Arabic, and offers unique insights

into life in the Gulf.

“| strongly believe that in order to appreciate
Emirati people’s culture, history, and societal
values, one should look to their proverbs,”

Isleem said. &
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AUTHOR SPOTLIGHT

KEEPING IT HALAL:

THE EVERYDAY LIVES OF MUSLIM

AMERICAN TEENAGE BOYS

]r HALAL O’Brien spent over three years conducting intensive fieldwork in and
around a large urban mosque where he closely followed the lives of

v

ol Fa

t» #4¢ Muslim American boys concerned with typical teenage issues — girl-

ety N

JOHN O'BRIEN O’Brien sheds light on their strategic efforts to manage day-to-day cul-

tural dilemmas in a new and changing America. i

JOHN
BRI

John O’Brien writes a compelling portrait of a group of teenage boys as they
KEEP’NG navigate the complex terrain of American adolescence and Muslim faith.

- friends, school, parents, being cool — yet who are also expected to be
good, practicing Muslims who don’t date before marriage, who avoid

vulgar popular culture, and who never miss their prayers.

=N

ASSISTANT PROFESSOR
OF SOCIOLOGY

RESEARCH 2012
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Joanna Settle brings more than 20 years of leader-
ship in education and theater to her new associate
arts professor role at NYU Abu Dhabi.

“Each conversation on my way to considering this

appointment found a deeper resonance between the

mission of NYU Abu Dhabi and the motors driving my

own work as an artist and educator,” Settle said.

“| seek environments for my creative work (and
classroom) that force new paths of discovery. Here,
the founders of both NYU Abu Dhabi and the UAE
seem to have created a culturally and historically
unique moment, gathering extraordinary voices from
around the world and suggesting what the future
looks like might be in our hands. | look forward to

many years in my new home, pursuing and inciting

regionally centered investigations and innovations in

theater and performance practice.”

Settle has three prominent world premieres set for
the American stage in 2018, including NOURA by
Heather Raffo, a new play about an Iragi immigrant
family living in New York. After its world premiere at
the Shakespeare Theater in Washington DC, NOURA

will transfer to the NYUAD Arts Center’s Red Theater

to close the season.

NYUAD’s theater program engages in the practice
and study of theater and performance to critically
evaluate and demonstrate historic and contemporary

social and cultural relations across the globe. B




ARTIST SPOTLIC

TAREK AL IN

m —

ARTS PROFESSOR OF VISU

Tacked to the walls of Tarek Al-Ghoussein’s office
at NYU Abu Dhabi are several large prints from
an ongoing photo project that was inspired by
a news story he read a few years ago about 214

islands in the emirate of Abu Dhabi.

The resulting photographs show the internationally

renowned artist in the midst of a Socotra cormorant

nesting site — a threatened species in the Gulf

region — the birds seemingly oblivious to his
presence. A commission from the Abu Dhabi
Music and Art Foundation made the first set of
images in the series a possibility and he’s now
looking for more support to visit all the islands to

complete the project.

A significant feature of Al-Ghoussein’s work over

the years has been the merger of landscapes,
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self-portraiture, and interaction with the spaces he’s
photographed; a form of constructed imagery that

enables him to direct the narrative.

“| enjoy exploring the line between what’s constructed,
documentary, and portraiture. | try to do some form of
intervention in the spaces | photograph. At least that
was my working methodology before | started working

on Al Sawaber,” he said.

Al Sawaber, his latest photography project, is a visual

exploration of the eponymous public housing complex in

> |

Kuwait built by the government in the 1980s based on

designs by famous Canadian architect Arthur Erickson.
It provided free housing for low-income Kuwaiti families
who later rented it out to expatriates. Over the decades,
the complex fell into disarray prompting the government
to order its evacuation two years ago. Al-Ghoussein
visited the abandoned complex several times to document
it and collected various objects that residents of many
different nationalities had left behind (which would
later form part of a larger catalog of found objects).
The exhibition ran at The Third Line art gallery in Dubai
from November 2017 to February 2018.

| enjoy exploring the

line between what's
constructed, documentary,
and portraiture.

Tarek Al-Ghoussein
arts professor of visual arts

“Stickers plastered to the doors indicated that they were
given three days to evacuate,” he said, “however people
have been coming back two years later to move stuff out.
What struck me most about the spaces was the various
religions and nationalities that were harmoniously living

together in such close proximity.”

Aside from actively seeking support to finish his
project on the islands, Al-Ghoussein has been com-
missioned by Guggenheim Abu Dhabi to do a series
of performance-based photographs on their planned

site on Saadiyat Island. &

25



26

FIGHTING CANCER
WHERE IT STARTS

A magnetic nanoparticle developed by scientists at
NYU Abu Dhabi could change the future of how drug

delivery systems are used in the treatment of cancer.

Nanoparticles are tiny microscopic particles that
have diverse applications in various fields such as
physics, chemistry, optics, and medical science while
drug delivery systems are a breakthrough approach
in biomedical engineering that enables doctors to
direct highly potent drugs to specific disease-infected

sites in the human bodly.

Farah Benyettou, research scientist, collaborated with
Ali Trabolsi, NYUAD assistant professor of chemistry,
to create a magnetic nanoparticle that can carry the

chemotherapy drug Doxorubicin and can be guided

straight to tumor sites.

NYU ABU DHABI

Benyettou’s magnetic iron-oxide nanoparticles act
like special vehicles that ferry the drug straight to
the tumor and can be directed using magnets. When
exposed to alternating magnetic fields, they absorb
the energy and increase the temperature of the tumor
thereby killing it using a combination of chemotherapy
and thermal therapy.

——

We are trying to use

existing therapies like
chemotherapy and
thermal therapy but in a
new way.

Trabolsi Research Group

The nanoparticles, which can even be observed using
an MRI, are also designed to release drugs only in a
particular environment — the more acidic environment
of tumor cells — which means they are harmless to
healthy cells and are also eliminated naturally from
the body once their job is done. The researchers also
employed a structure where several nanoparticles
cluster together to create a porous ‘super’ nanoparticle

that can ferry more medicine to the tumor site. B

SLEEP TALK

EYE-OPENING LINK BETWEEN SLEEP PATTERNS

AND DEPRESSION

The World Health Organization has reported that
more than 300 million people worldwide suffer from
depression. Most drugs currently used to treat the
disease were developed 40 years ago and their
efficacy is limited — indeed, for some sufferers, current

drug treatments can actually make symptoms worse.

To aid the development of more effective therapeutics
for depression, Dipesh Chaudhury, assistant professor
of biology at NYU Abu Dhabi, studies neural circuits
that are related to depression, and the complex
relationship this circuitry has with another behavior

— sleep.

Researchers know that people with depression tend
to have abnormal sleep patterns. It has also been
known for decades that depriving a depressed person
of sleep for one night can rapidly alleviate depression.
The fact that sleep deprivation leads to rapid alleviation
of symptoms further strengthens the link between

sleep patterns and depression, Chaudhury said.

If we understand how
sleep deprivation works,
we may be able to develop
targeted therapeutics.

Dipesh Chaudhury

assistant professor of biology

And though sleep deprivation can’t be used as a
long-term treatment for patients, “if we understand
how sleep deprivation works, we may be able to bypass
sleep deprivation therapy and develop targeted thera-
peutics,” explained Chaudhury. “In our lab, we want to

know what the different components of these disorders

are, and understand how they work in both normal and
abnormal states. We have to understand these things

before we can develop effective treatments.”

To gain a deeper understanding of the biology that drives
mood and sleep, Chaudhury and other researchers in his
lab can generate a depressive-like state in mice and
then reverse it by altering the mice’s sleep patterns.
“When we induce depression, we see molecular and
cellular changes in the brain, and these changes reset

after sleep deprivation,” Chaudhury said.

Chaudhury’s team is mapping out the different regions
that are important to sleep-wake homeostasis, circadian
rhythmicity, and mood. “Our goal is to tie up changes
on the cellular and molecular levels with changes in
behavior,” Chaudhury said. “This is something that
hasn’t been done yet.” And doing so may provide re-
searchers with insights about how to develop more
effective treatments for illnesses like depression that

affect so many people around the globe. B
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HOW WORKING
MEMORY WORKS

GROCERY LISTS. DIRECTIONS. PEOPLE’S NAMES.
HOW DO WE REMEMBER THIS STUFF?

Long-term memory gives us a sense of identity and a
past to draw upon. Working memory, on the other hand,
is what allows us to remember things over short periods
of time and complete minute-to-minute tasks like keeping
track of what’s being said in a conversation or receiving

and following directions to the nearest pharmacy.

NYU Abu Dhabi’s Sreenivasan Lab is researching the
intricacies of working memory and attention, which could
help scientists understand cognitive dysfunction and de-

velop more targeted therapies to treat mental ilinesses.

Kartik Sreenivasan, the lab’s principal investigator, has
been fascinated by working memory since his under-
graduate days researching the neurobiology of schizo-

phrenia patients.

“Working memory is at the core of everything we do
cognitively as humans and it’s one of the core elements
of cognitive dysfunction in schizophrenia and many

other mental illnesses,” he said.

Lack of data on how working memory functions
in individuals without mental illnesses prompted
Sreenivasan to focus his research on how the brain
implements working memory along with its capacities

and limitations.

The lab uses non-invasive Magnetoencephalography
(MEG) to measure the magnetic fields that are gener-
ated by the electrical activity in a brain while Functional
Magnetic Resonance Imaging (fMRI) is used to detect
changes in blood flow, which provides researchers with
extremely detailed images of brain activity when per-

forming memory-related cognitive tasks.

Reconstructing memories is a key component of the
research. Sreenivasan and his team study the neural
signatures of working memory to help them reconstruct
what a subject may be remembering when given a

specific task.

It might sound like it’s possible to extract any infor-
mation from a person’s memory, he said, but that’s
a bit far-fetched at the moment. “We are trying to
understand what’s happening in your brain when you

remember something,” he explained.

Working memory training is gaining traction and
advances in the field could improve programs to enhance
cognition and slow cognitive decline with age, Sreenivasan
said. “I think there’s been a mini revolution in the field
of working memory over the last five to ten years and

it’s great to be a part of that right now.” &

.

Y

Working memory is at the core

of everything we do. We are
trying to understand what’s
happening in your brain when
you remember something.

Kartik Sreenivasan
assistant professor of psychology
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WHAT’S GOING ON
IN THERE?

The human brain is an extremely complicated organ,
one that we know surprisingly little about in spite
of recent advances in research, said Timothy Dore,
associate professor of chemistry at NYU Abu Dhabi.
“Our understanding of the brain is rudimentary, and

the future of gaining more knowledge about how

NYU ABU DHABI

it works demands that we have tools to dissect its

function at a precise level.”

To study how the brain functions, Dore and his team
of researchers have developed a system that uses

sophisticated chemistry to wrap biologically active

molecules like neurotransmitters in a chemical cage
called a photoremovable protecting group, or PPG,
and then release those neurotransmitters at precise
times and in exact locations in a brain with pulses of
light. Doing so allows Dore and his collaborators to
study how chemicals like serotonin and dopamine
activate neurons and which neuronal pathways in the

brain are involved in these reactions.

One thing | find
particularly rewarding

Is when a researcher in
another lab answers a
fundamental gquestion
about biology using a tool
we’'ve created.

Timothy Dore

associate professor of chemistry

The neurotransmitters Dore focuses on are critical for
biological development and play an important role in
the behavior of animals, humans included. During the
development of an embryo, serotonin helps guide left-
right patterning; this is the characteristic of animals
and other organisms being generally symmetrical on
the left and right sides of their bodies. And dopamine,
which Dore is currently conducting experiments with,
is one of the main chemicals in the brain’s reward
system. Dopamine drives mood and appetite, and is
also involved in addiction, depression, and destructive

neurodegenerative diseases like Parkinson’s.

“Our work is essentially driven by our desire to under-
stand how the brain works and how animals go from
one cell to a complex organism that has cognition,”
Dore said. “We’re trying to determine some of the
underlying processes that drive development, and our
main focus is to develop tools that enable researchers
— including those in our lab and elsewhere — to be
able to explore how these processes work and how

our brain functions.” Bl

JUMPING TO NEW
CONCLUSIONS

Heated crystals that behave like popcorn have
the chemistry world all abuzz. Some organic
crystals jump around when heated up because
of an extremely fast change in their crystal structure.
Scientists have now demonstrated that the crystals
also send out acoustic signals during this process,

a popping sound.

Researchers from NYU Abu Dhabi, the German
Electron Synchrotron in Hamburg, and the Max
Planck Institute for Solid State Research in Stuttgart
started from the assumption that the sudden release
of the accumulated elastic tension in jumping
crystals results in relatively strong acoustic waves,

similar to seismic waves from an earthquake.

Led by Panc¢e Naumov, NYUAD associate professor
of chemistry, they decided to study crystals of the
amino acid derivative L-pyroglutamic acid, which
change their crystal structure when heated to
between 65 and 67 degrees Celsius and return to
their starting structure when cooled to between
55.6 and 53.8 Celsius.

As expected, the crystals give off clear acoustic
signals during the transition from heat to cool.
However, the scientists also determined, unex-
pectedly, that the two different crystal structures
they examined are very much alike, which was

unexpected given the impressive crystal motility.

The results indicate that organic matter, which is
normally perceived as soft and brittle, and much
harder materials, such as metals and metal alloys
are, at least at the molecular level, not that different,
Naumov said, “which could be of tremendous
significance for applications such as all-organic

electronics.”

“Research into organic solid states could allow
us to gain a better understanding of the related
macroscopic effects,” Naumov and the research

team concluded. &
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DETECTING DARK MATTER

NYU Abu Dhabi is participating in an international col-
laboration to detect dark matter with unprecedented
sensitivity. XENONIT, the most sensitive detector on
Earth, is located in the largest underground lab in the
world for astroparticle physics, about 130 kilometers

east of Rome.

The NYUAD group, led by Francesco Arneodo, associate
professor of physics, is responsible for the TPC resistor
chain — a key element of the detector — water purification

of the 10-meter shield, frontline data analysis, and of-

fline data quality monitoring.

A NEW FRONTIER

NYU Abu Dhabi will be the first location in the UAE to host crucial scientific
data collected by space missions that are essential for research in solar and

stellar physics.

“Space science cannot proceed forward without high-quality measurements.

The data taken by billion-dollar space-based observatories can be used to

make important scientific contributions,” said Shravan Hanasoge, co-principal

investigator at the NYUAD Center for Space Science. “We hope that the ease
of access to this data in the UAE will significantly boost space science research
XENONIT has a record low radioactivity level, many 3 in the region.”

orders of magnitude below surrounding material on

The National Data Center will build relevant capacity for facilitating pre-launch
studies associated with the 2020 UAE Mars Mission. &

Earth, and is the largest detector of this type ever

built. The combination of significantly increased size

with much lower background implies an excellent

discovery potential in the years to come. i

VIRTUAL GALAXIES

NYU Abu Dhabi scientists use the university supercomputer named Dalma to create simulations of space activity

that will help them better understand the properties of real galaxies.

“You can’t create a galaxy in a regular lab,” said Andrea Maccio, professor of physics, “because they (galaxies) involve

densities, time scales, and temperatures that are far beyond our reach. That’'s why we do these on a computer.”

Their goal is to understand the key physics phenomena that drive the evolution of galaxies through cosmic time.

The research, led by Maccid and his group at NYUAD, involves more than 20 scientists from around the world. B
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UNHACKABLE CHIP

$4 BILLION IS LOST EVERY YEAR TO DIGITAL PIRACY

Integrated circuits, or microchips, are found in any
device considered “smart” — from computers, to
phones, to refrigerators, to airplanes. Though these
ubiquitous wafers of metal and silicon facilitate our

lives, they are subject to vulnerabilities.

One threat is piracy. Companies that design integrated
circuits invest huge sums into the ideas that make chips
work; but since these firms have their chips built through
a distributed supply chain that spans continents, their

blueprints can be easily poached.

Thirty years ago, everything was done in one place, but
today, a microchip could be designed in California,
manufactured in South Korea, tested in Taiwan, and
packaged in China. At any point along the supply chain,
an unsecured chip could be copied or tampered with.

Ozgur Sinanoglu and his team at the Design for Ex-
cellence Lab at NYU Abu Dhabi have devised a system
to secure integrated circuits at the hardware level, and
this innovation may have a huge impact on an industry

that loses up to $4 billion USD each year to piracy.

Sinanoglu used a tactic called logic locking, where the
chip is locked until a secret, binary code is applied to
it. Before the circuit is unlocked, it either simply won’t
work, or when it does compute, it creates incorrect
outputs. This approach can thwart both piracy and the

introduction of malicious circuitry.

NYU ABU DHABI

Once the defense is created, attackers — usually from

other academic labs — are invited to hack the electrical
fortifications. “The ultimate way to test your security is
to share the details of your design and see if anyone

can break it,” said Sinanoglu.

“We hope this solution makes it to chips out there in

the world to improve hardware security.” &

The ultimate way to test

your security is to share the
details of your design and
see if anyone can break it.

Ozgur Sinanoglu
Design for Excellence Lab
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GENERATION 5G

COULD GIANT CELL PHONE TOWERS SOON BE RELICS?

NYU Abu Dhabi engineers are dialing into an advanced,
next generation telecommunications model they say
could improve mobile service, reduce demand on aging
cell phone towers, and reward people willing to share

data connectivity with others nearby.

Currently, cell phone traffic has to go through a base-
station, which can cause dropped calls and weak internet
connections if there are too many users in the area or if

you’re too far away, like in a tunnel or basement.

Communication between individual devices, however,
could transmit data quickly in short-range interactions,
which would eliminate the need to send information

through a tower.

Device-to-device (D2D) technology is complex but the
concept is fairly simple: it works similar to personal
hotspots shared between individuals. Each person is

like a temporary router.

The results: better connectivity between users, less
traffic going through cell phone towers, and less money

needed to maintain them.

“Telecommunication companies currently provide 4G

networks in the UAE through big mobile phone towers,”
explained Jian Gao, PhD candidate in engineering.
“When person A makes a phone call, the signal goes
through these towers to reach person B. With a growing
population, more towers are needed to provide a quality

connection. To cover the cost, person A is charged for

making a call. This type of transmission is a waste of

resources if person B is physically in the area.”

Instead, Gao’s model proposes using a local device —
person C — to transmit the data, and importantly, to
incentivize person C to share. For example, they could
get paid directly by person A, paid by the phone

operator, or receive credits and a trust score.

To enhance mobile service,
we need more routers

to forward data. Instead

of adding more base-
stations, the operator can
develop device-to-device
communication and a
reward policy to encourage
data sharing between users.

Jian Gao
PhD candidate in engineering

Incentives are a critical component of the scheme,
he said, because if the system has a good incentive
policy there will be enough users encouraged to
forward data. In theory, “the more crowded a city is,

the better mobile service it will have.”
But the model isn’t perfect, yet.

Crowdforwarding uses a lot of data and battery life, at a

potential cost. Information security is also a challenge.

“The next part of our work is to figure out how to keep

the network away from attackers and viruses,” he said. &

AT THE
FOREFRONT

UAE National Hoda Al Khzaimi is the first Emirati
female appointed to direct the NYU Abu Dhabi Center
for Cyber Security. Al Khzaimi grew up in the emirate
of Fujairah and has held several posts in research and
development in the cyber security and cryptology

fields over the past ten years.

“The Center for Cyber Security is an active player in
achieving interdisciplinary research in diverse areas of
science and security. Our goal is to manifest a resilient
security practice and add a critical value to national
and international cyber security welfare,” Al Khzaimi
said,” and to contribute to the creation of an effective

industrial cyber security ecosystem.”

Our goal is to manifest a
resilient security practice
and add a critical value to
national and international
cyber security welfare.

Hoda Al Khzaimi
Center for Cyber Security

The Center’s primary research areas include system
and network security, digital forensics, trusted
hardware design, smart grid security, economics of
information security in critical infrastructure, cyber-
infrastructure connections and security, cryptology

(hardware/software). &
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ROADS OF PROGRESS

TEMBINE HAMIDOU DID NOT EXPECT HIS RESEARCH ON
ABU DHABI’'S ROAD NETWORK TO LEAD HIM ACROSS AFRICA

[
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but now his energy and transportation works at
NYU Abu Dhabi have earned him a distinction
that will carry him to many parts of his native
continent, as a Next Einstein Fellow. Hamidou,
assistant professor of electrical and computer
engineering, says his selection for this honor will be
good for him, for science in his native continent,

and for the university.

Born in Mali and educated mainly in France,
Hamidou is one of just 16 fellows, from 14 African
countries, chosen by the Rwanda-based Next
Einstein Forum (NEF) which works to advance
science and education in Africa. “There is an in-
ternational committee that makes the selection,
and | am deeply honored to be part of NEF”

Hamidou said.

By supporting travel for fellows, New Einstein
Fellow grants serve two purposes, Hamidou said.
First, “for the two years of the fellowship, five or
six times a year | will be able to go to meetings
to present what my research group is doing. It’s

a great opportunity for me to explain my work.”

The 16 fellows will also, by their example, en-
courage young faculty members and graduate
students across Africa, where science research
and education face many challenges. “We travel
and meet researchers who don’t have many chances
to talk to other scientists,” he said, “and we will start

collaborating with some of them.”

Faculty and PhD students in some parts of Africa
can be somewhat isolated, he explained, and con-
tact with a global network of advanced research

is intensely needed.

In NYUAD’s Learning and Game Theory group,
Hamidou studies “complex multi-agent interactive

systems” such as energy systems and urban

traffic using mean-field game theory. Peak-

hour toll pricing, one subject he studies, has the
potential to even out traffic flows and reduce
rush-hour congestion, provided the system is

well-designed. &
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POLICY INFLUENCERS

NYU ABU DHABI SOCIAL SCIENCE RESEARCH IS HELPING
TO IMPROVE LIVES AND INFORM PUBLIC POLICY IN MANY

DEVELOPING AFRICAN NATIONS

UNEMPLOYMENT
GHANA

Unemployment is high in Ghana, particularly among

youth. In response, the Ghanaian government launched
a program that placed almost 4,000 unemployed
young people into apprenticeship training. NYU Abu
Dhabi researchers are leading the effort to survey
those youth about their experiences to measure the

impacts of the program.

Morgan Hardy, assistant professor of economics, said

the evidence provided in the survey will be used by

NYU ABU DHABI

the Ghanaian government, as well as other govern-
ments and development partners, to help determine
whether apprenticeship training programs are an
effective use of limited resources in the fight against

youth unemployment.

ELECTIONS
UGANDA

NYU Abu Dhabi researchers filmed political candidates

standing for parliament in Uganda to determine if

voter behavior would be influenced by watching videos

of the candidates sharing their policy positions.

“We learned that watching candidate debates —
videos of candidates sharing their experiences,
backgrounds, and policy positions — actually influ-
ences voters and shapes the way they behave,” said
Melina Platas, assistant professor of political science.
“Our research shows that people do care about the
quality of candidates seeking to represent them in

office ... and how they’re able to express their views.”

Civil society groups are already planning candidate

debates for a series of upcoming by-elections in Uganda.

Going forward it’s possible that media, civil society, and
political parties might also be interested in organizing
candidate debates nationwide in advance of the next

parliamentary elections, Platas said.

We write policy reports,
academic articles ... all

with the hope that policy
makers will use it for better
programming.

Peter van der Windt
assistant professor of political science

PUBLIC SERVICES
CONGO

Congo is plagued by conflict and corruption, which has
left some public services in dire condition, particularly
healthandeducation.Many schoolsdon’thave adequate
supplies or infrastructure and teacher salaries are

critically low, for example.

To address this, the International Rescue Committee
introduced a grassroots, local governance program
that included, for the first time, consultations with
the villagers. The goal was to make the people who
manage and run public services more responsive to the
needs of the community. But has this approach worked

to improve delivery of public services in Congo?

Peter van der Windt, assistant professor of political
science, is leading a widespread data collection proj-
ect to answer that question. The research will span
339 villages across the country and, he hopes, help
policy makers make more informed decisions about

their programming. B
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