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THE ART OF RESEARCH

Artspeaks foritself. But often when it does,
it forgets to communicate the amount of
effort and the rigorous research behind its
creation. Even if art shows some traits of
the painstaking process used to make It,
the research needed to create a body of

work is often masked in the final product.

Unlike engineering or the sciences, art has
no list of annotations or footnotes. Instead,
it’s finished and ready for us to experience.
Often the pieces NYU Abu Dhabi faculty
create are years, if not an entire lifetime, in

the making.
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MAGI: SPEECH

As an avid field notetaker, Jill Magi doesn’t go anywhere without the notebook she uses
to record all that comes to make her work. Magi took neighborhood walks while working
on the book-length poem that eventually became SPEECH. The project took the Ameri-

can five years to write and poses the question: “What does freedom mean when | came

from a place where | was told | could say anything | wanted but | couldn’t afford to live

and be an artist?”

In this project, Magi discovers the relationship the UAE has with poetry. She ends up
painting and casting bronze likenesses of small bits of her environment that she picks up
along the way: feathers, pavers, palm fronds, twigs. The verbal and the visual, walking

and weaving, create the landscape of SPEECH.

“A lot of artists’ research is about reading, thinking, looking,
and making a plan. But the process also requires being
open to abandoning the plan. Because you have to trust
that sometimes your subconscious self knows more or has

better ideas than your conscious self”

Jill Magi, associate arts professor

A visual representation from SPEECH forged in bronze for an exhibition at
Grey Noise Gallery, Dubai.
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PETERS: CITYCENTER/NOMADIC MONADS

With a question at the heart of her research, Sandra Peters focuses on the reciprocal
relationships and influences that exist between people and architecture. She explores
the possibilities for creating spaces that stimulate reflection on the cultural structures
within which we move. Having lived in several major cities, Peters is currently asking
the question: “How does a city shape its identity and what makes a city center?”

Her answer lies within CityCenter/Nomadic Monads, a temporary outdoor sculptural
installation that addresses the relationship between architecture and public space in
the UAE. Five tall columns based on various geometric layouts, each made of two-way
mirrored glass, allow viewers to not only see reflections of themselves and their sur-
roundings, but also mediate between bodies and sightlines, and the natural and urban

landscape, folding one onto the other, and each into itself.

“The first step is to see, to observe, and to question. |

take photos. | read, write, and draw. | realize models and
think in space, scale, material, and time. Having a site in
mind where to present the work, | develop the specifics to

complete the idea.”

Sandra Peters, assistant arts professor of arts practice

An artist’s rendering of Peters's upcoming project at the Sharjah Art Foundation.
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SETTLE: SKY ON SWINGS: A WORLD PREMIERE OPERA

Joanna Settle’s latest directing project is an opera about Alzheimer’s disease. The commi-
sion sits nicely in her long-term research investigating existential concerns: the nature of
being a person. Her research for Sky on Swings seeks to encounter the terms of the disease
(that she describes as “ultimately only going in one direction”) from a position not only of
loss, but of potential.

“When the architecture of how you know who you are falls away — memory, favorite color,
location — what might you discover?” She, along with composer Lembit Beecher and libret-
tist Hannah Moscovitch rented an Airbnb in Canada. For five days they lived, researched, and
ate together developing the foundation for the opera that has been met with critical acclaim.
Settle, originally from New York, reflected that Abu Dhabi’s desert has had a strong influence

on her aesthetic, both in the vast expanse and sense of pace the environment engenders.

“Public presentation is the moment of publication for
my research, when my discoveries, having been refined
through collaboration, experimentation, and revision,

meet both peer review and the general public.”

Joanna Settle, associate arts professor of theater

A photo from Sky on Swings at Opera Philadelphia.
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from a dis-
traught acquaintance whose falcons had just been
disqualified from a local racing competition. The
judge determined his birds were hybrids based on
their appearance, and competition rules stated that
only purebreds could compete. The man had spent
hundreds of thousands of dirhams breeding and
training his birds, and was aware of Wilcox’s ongoing
research at NYU Abu Dhabi on falcon genomics. Did

he have the science to prove the judge wrong?

“No one really has any way to prove these (birds)
aren't hybrids at this point,” Wilcox told him. Not yet,

but it’s something he’s working on.

A symbol of prestige, beauty, power, and strength,
falcons have had a complicated relationship with hu-
mankind that has spanned cultures and continents for
centuries. In the UAE, where they used to be captured
in the wild and released during migratory season,
millions of dirhams are now spent on captive breeding,
raising, and training falcons for hunting and competi-
tions. In 2018, the President Cup Falcon Competition
in Abu Dhabi handed out prizes valued up to AED 25

million for the best hunting and racing falcons.

Monetary value aside, falcons are important and

intriguing for scientific reasons: their DNA profile.

At the Center for Genomics and Systems Biology,
Wilcox is working to sequence the complete ge-
nomes of several species of falcons in a bid to shed
some light on the unique evolution of one of the
most diverse groups of birds in the world. The rough-
ly 40 different species found today evolved fairly
recently and at a much quicker pace than most of
their winged kind. Identifying purebreds and hybrid
falcons — perhaps even wild and captive birds —
would be possible and it would also be monumental

for breeding and conservation.

Wilcox is particularly interested in using falcon ge-
nomics as a biological template to study how closely
related species differ at the molecular level. Genome
seguencing, he says, could provide major insights
into how a small number of species can diversify into
many and “falcons are strong candidates for study-

ing how new species arise.”
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“You have this very historical, cultural aspect that's
intertwined with this kind of weird, different evolu-

tionary story that's pretty unique within birds.”

Wilcox also hopes to explore how human-falcon
interactions over thousands of years, and selective
breeding practices, may have altered the bird’s

genetic makeup and impacted their evolution.

The historical and cultural significance of falcons is
visible everywhere in the UAE. They are represented
on every UAE dirham note, their likenesses peer
down from billboards and building facades, and
crowds form at cultural events as they sit quietly
perched on the arms of their doting handlers. Fal-

cons are an important totem of bedouin heritage.

How falcons and falconry are viewed is of particular
interest to Anne-Lise Tropato, a falconry research fel-
low at NYUAD, who is developing a global database
of artistic falcon-related images. The visual narrative

in falconry so far, says Tropato, has centered signifi-



Ragini with Falcon. Varanasi, Bharat Kala Bhavan Museum. Guler, Kangra District, Himachal Pradesh, India. c.1790

cantly around men and their traditional patriarchal
roles in society. Only recently has the representation
of women in falconry emerged as a topic for schol-
arly research and debate prompting her to take a

closer look at the pictures in her collection.

“The amount of images of women practicing
falconry or involved in the depiction of falconry is
significantly less than the men’s images, but it’s still
much more significant than | thought. But what was
the intention behind them? Are these fantasized

depictions or real?”

Falconry is not just a hunting story, says Tropato,
and sometimes women “are used as an allegory —
the depiction of something abstract like love; the
depiction of a sentiment, the depiction of a state, the
depiction of a quality much more than the depiction

of a real huntress.”

This can be seen in the countless variations of
images where a falconer is trying to court a lady. On
the other hand, important women from the past have
used falcons intentionally as an indication of their
hunting skills as well as a symbol of political might;

much like their male counterparts.

For Tropato, the role women play in falconry is a
subject of ongoing scrutiny but “it holds more than
academic interest. It questions what is conceived as

proper feminine behavior.”

However, imagery alone fails to fully illustrate women’s
role in falconry. It’s among one of many aspects of
this union between humans and falcons that keeps
Tropato intrigued. In their own way, both Wilcox and
Tropato are trying to untangle the complexities of
this human-falcon bond, and the influence it has on

science, art, and history.
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WAEL RABEH’S FATHER WAS BEDRIDDEN fighting
cancer at its most aggressive stages for more than a
year. His son’s hospital visits drew an unfortunate but
all too familiar scene as the months went from one
seemingly aimless experiment to another. His father

endured an onslaught of pow-

from binding to the substrate are destroying cancer-

ous cells at the same rate as other cells.

However, Rabeh and his team of researchers believe
they have found a characteristic unique to cancerous

cell’'s enzymes used in metaboliz-

erful drugs aimed at eradicating
the cancer as indiscriminately as
it was destroying the parts of his
body capable of staving off the
disease. After 14 months, he

lost the battle and now,

Rabeh has dedicated his life to
research that makes sure no one
goes through what his father

had to endure.

“He was a lab experiment; phar-
maceutical companies are still
trying to discover a therapy that

is more specific to cancer with

ing glucose. If proven, this would
be the first step in developing
cancer therapy that can inhibit
binding to cancerous enzymes
and thus significantly hampering

cancers from spreading.

“My approach is to make target-
ed drugs, then I'll know how to
enhance or make my drug more
efficient. Chemotherapy can't tell
the difference between the cells,
and if you just throw things on
cells, you don’t know what else

it’s destroying. So, having knowl-

less toxic effects on normal cells.
But the less specific they are, the
more likely they are to destroy the body. We want
to isolate cancer, and fight it on that front without
affecting healthy tissues,” said Rabeh, an associate

professor of chemistry at NYU Abu Dhabi.

Today, his research is focused on achieving that task,
looking at how cancerous cells differ from normal
cells. Both cancer and normal cells use glucose as
the main fuel for growth, but cancerous cells metab-
olize glucose at a rate of up to 200 times more than
that of normal cells. One approach of cancer therapy
is to limit cells access to glucose, thus cutting off the
ability of cancerous cells to grow. The problem, and
the reason why the disease is so difficult to cure, is
that the enzymes in both cancerous and normal cells
were believed to metabolize glucose in the same

way. So medicines that work by inhibiting enzymes

edge on the nanoscale can help

you solve a big problem,” he said.

Catching Cancer Quicker

Early detection of cancer is among science’s best
defense from a disease that claims one in every six
deaths. Today, with the advent of scientific processes,
scientists are able to better detect cancer. But de-
tecting a disease that is so adept at cloaking itself as
part of the body’s normal processes is tricky. Getting
on the molecular level enables better detection and
treatment. But fighting a battle on the nanoscale is
finicky business despite rapid scientific breakthroughs.
And for that, Rafael Yong-Ak Song is helping develop

an arsenal capable of getting on cancer’s level.
“Essentially, | am a toolmaker but my tools are micro

and nanoscale tools. Before we treat anything we

need to detect it. So we’re developing a highly

RESEARCH 2019



sensitive biosensing system to detect circulating
tumor biomarkers through a simple blood test,
known as liquid biopsy,” said the associate professor

of mechanical and biomedical engineering.

Song is researching new tools to detect naturally
occurring genes, molecules, or characteristics in blood
streams that are highly correlated to the presence
of cancer. His research on these biomarker detection
tools would allow doctors to diagnose the onset of

cancers with more sensitivity and accuracy.

Using these biomarkers, doctors could also detect
the location and stage of cancer. Not only would it
make the screening less invasive than the traditional

biopsy, whereby doctors are required to surgically

14 NYU ABU DHABI

retrieve tissue samples, but it would also allow
doctors to detect cancers that were previously

inaccessible through biopsies.

“If you have lung cancer, how do you conduct a biop-
sy? No surgery allows you to do that, the same goes
for brain cancer. You can’t do that. So if we have a
liquid biopsy method, then we can potentially detect
those cancer types that are inaccessible through

traditional biopsies,” he said.

Furthermore, liquid biopsies would continue to
allow doctors to monitor a patient’s status as they
receive treatment without the constant pain and
invasiveness of tissue biopsy. This approach would

allow doctors to better assess cancer-treatment



“Today, dosage is based on body surface

area, not genetics. Everyone is different,

we ook the same but we are genetically

different. So if we have a cancer drug

that’s working well on an individual but

not the other, we want to know why.”

Jeremy Teo

assistant professor of mechanical and biomedical engineering

effectiveness and provide real-time data that could
potentially uncover cancer cells susceptibility to

new forms of treatment. Ultimately, the liquid biopsy
method will lead to “personalized precision medi-
cine” where every patient gets treatment at the right
location with the right type and amount of drugs.

That is Song’s vision of “future medicine.”

A Personal Touch

Diagnosing cancer and understanding the effective-
ness of individual treatments is another front that
needs more research. Cancer is a complex disease
that requires a case-by-case approach. Developing

a drug or combinatorial treatment with existing
drugs needs testing, and doing that in a lab setting is
problematic. Jeremy Teo, assistant professor of me-
chanical and biomedical engineering, uses biomate-
rials to engineer three dimensional cell cultures that
mimic tumors and allow scientists to test treatments

accurately without the need for live subjects.

“Aside from the ethical issues with mice models,
there are inaccuracies because biological systems
are so noisy. By building biomimetic tissues from the
very fundamental building blocks, we try to eliminate
the use of mice models and we get a better under-
standing of the mechanisms involved. So we can
detect whether a certain drug is better than another
and why. Instead of just blindly putting drugs in mice

and seeing what happens,” Teo said.

Part of building this system allows Teo and his

research team to create a drive representing various

patients in miniaturized biomimetic cultures. This
would allow scientists to screen and test the array
of medicines available on mini-‘individual subjects’
without risk, or mice. And the individualized testing
could even help doctors determine accurate dosage

levels for each individual patient.

“Today, dosage is based on body surface area, not
genetics. Everyone is different, we look the same
but we are genetically different. So if we have a
cancer drug that’s working well on an individual but
not the other, we want to know why. That, in turn,
allows us to treat accordingly. Some genetic traits
might respond to a certain medicine differently to
others. Perhaps there are certain drugs that have
side effects with certain patients, so how do we

know?” he said.

Using these methods, doctors could ascertain opti-
mum dosage. This would spare patients from being
prescribed doses too low for them to overcome the

disease or too high for them to endure.

Cancer treatment today is abundantly more effective
than it was a decade ago, when Rabeh’s father was
sick. For him, progress is bittersweet, as advances

in the field have increased the survivability rate of
those suffering from the ravenous disease. Had they
been discovered before, Rabeh’s father and millions

of others may have had a fighting chance.

“Will we in our lifetime find a cure? We’re not there

yet, but we’re better,” Rabeh said.

RESEARCH 2019
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A DECADE OF KNOWLEDGE
FOR THE GOOD OF OUR HEALTH
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The scientific community has a long history of improving human health by bolster-

ing advancements in medicine. In the last 10 years, scientists at NYU Abu Dhabi

continued that legacy in their research in health.

BIOINNOVATION

DIABETES

A tiny sensor the size
of a grain of sand

could prove to be a
life-changing innovation
for millions of diabetes
patients. The sensor,
implanted under the
skin, can track blood
sugar level quickly and
painlessly, possibly
eliminating the need for
at-home test kits and

intrusive needling.

CANCER

The human body’s
defence system is highly
complex. A team of en-
gineers have developed
a microchip that can
efficiently and precisely
isolate T cells — a type
of white blood cell
important to our immune
system. The microchip
will help researchers
identify, and track in
time, the amount of
cytokines released from

each cell.

Accurate and real-time
measurement of T cells’
responses to various
bacteria and viruses is
critical to our under-
standing of a patient’s
immune status, and for
evaluating treatment
methods and the effica-

cy of new drugs.

BRAIN SCIENCE

To do your job, you
need tools like a laptop,
phone, or a pen. Sci-
entists need tools too,
though theirs are much
more complex, especially
in medical research.

To study how the brain
functions, chemists de-
veloped a sophisticated
system to wrap biolog-
ically active molecules
in a chemical cage, then
release the molecules
at precise times and in
exact locations in the

brain with pulses of light.



“The UAE Healthy Future study is the first study
that provides the opportunity to understand why
rates of obesity, diabetes, and heart disease are so
high in the UAE.”

Raghib Ali
principal investigator

PUBLIC HEALTH

LIFESTYLE HABITS
More than 7,000 UAE Nationals have signed up to participate in the UAE Healthy Future study, a landmark,

long-term study that will address some of the country’s most pressing public health questions.
Heart disease, diabetes, and obesity are prevalent among Emiratis. Although science has made progress in
the fields of diabetes, cardiovascular disease, and cancer, little is known about the causes and impacts of

these diseases on Arab populations.

The study will be a resource for researchers throughout the UAE and the wider region with data accessible

to scientists and physicians.
UAE Nationals between the ages of 18 and 40 can join the study by registering online: uaehealthyfuture.ae
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have shown an amazing resilience to
hotter sea temperatures. But now their
amazing genetic traits forged in one of
the warmest bodies of water on earth
are increasingly unable to cope with

global warming.

“There was a severe bleaching event

in 1996, another in 1998, followed by

a decade of relative calm when coral
communities recovered,” Burt explains.
“The next relatively impactful event oc-
curred as back-to-back events in 2010,
201, and 2012, although these were
relatively modest in terms of coral loss.
Then we had 2017, which was among
the hottest years on record, and when
we lost almost three quarters of corals
from Abu Dhabi reefs,” he said.

Those were the years when ocean

Seawater sample from the Sydney coast, Australia, showing a phytoplankton
bloom dominated by diatoms. Photo credit: Dr. Pennie Ajaniv.
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temperatures in the Gulf spiked,
causing the once vibrant underwater
paradise beaming with life to fade
into a chalky white color - the harbin-

ger of coral death.

Corals can survive a bleaching event
and recover as an ecosystem in 10 to
15 years if conditions remain benign,
but their recovery progress is reset
with every bleaching event. Although
the severity varies, the frequency of
these destructive die-offs is robbing
the slow-growing corals of time
needed for recovery, diminishing their
chances of occupying the thousands
of hectares across the Gulf they once

inhabited just a decade ago.

But what if the scientists could predict
when these bleaching events were to
occur? Burt, working with Francesco
Paparella, associate professor of math-
ematics, believes they have created a
model that can accurately predict the
onset of these anthropogenic disasters

within a two-week window.

The duo collected weather data from
the last decade and tracked how
climatic conditions correlated to
bleaching events. Running a model that
looked at wind speed and direction,
they found that long stretches of wind-
less days in summer typically resulted
in bleaching events in the southern
Gulf. Those summers with frequent,
modest winds that went just slightly
above breeze conditions were almost

exclusively immune from bleaching.

“The wind blowing over the surface is
just like you’re blowing on a coffee,”
Burt said. “It’s causing evaporative
cooling, and when you have winds
that are 4 meters per second and

above, it’s enough to pull energy out



“We have put more CO, in the environment at

a rate faster than we’ve seen in hundreds of
thousands of years. We’re chemically engineering
the world’s environment. We don’t know exactly
what’s going to happen to the world’s oceans with
climate change, but we know it’s not good.”

John Burt

head of Environmental Studies;
associate professor of biology

of the system to the extent that you

won’t get bleaching.”

The summer shamal winds provide
that respite. The weather phenomena
typically occurs when a high-pressure
zone over the Mediterranean causes
air to tumble down over the Gulf as it
races toward the low-pressure zone
caused by monsoons in the Indian
Ocean. A good shamal can pull 350
watts of energy per square meter out
of the water, more than it takes to
power a window-mounted air-condi-

tioning unit in most homes.

Although monsoon-dependent, the
use of accurate weather forecasts
help scientists predict coral bleaching
events with relatively high accuracy
even two weeks ahead of time. Burt
and Paparella say investment is need-
ed for the development in predictive
modeling, but it’s well within reach.
That would give governments enough
time to act by trying to limit the other

stressors that could exacerbate the

event. Some of those stressors don’t
affect corals directly, but could influ-
ence the species with which it shares

a deep symbiotic relationship.

Understanding coral reefs and their
behavior not only requires research
on the species and their environ-
ment, it also demands a deeper
understanding of an ancient yet
precarious relationship corals have
developed with phytoplankton, the
single-celled marine critters respon-

sible for all life underwater.

MARRIAGE OF CONVENIENCE
Alone, phytoplankton provide half of
the world’s oxygen, as much as all the
grasslands, forests, and every pho-
tosynthetic terrestrial being. Despite
their role as the singular foundational
being for all life in the water and,
some may argue, on earth, little is
known about these microscopic,
mysterious organisms whose collapse
would almost certainly spell complete

marine extinction.

RESEARCH 2019
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“My lab is trying to understand these
organisms, how they survive and what
kind of factors allow them to flourish or
die. And that comes down to symbi-
osis. There are no organisms on earth
that live in isolation; every living being
must get something from someone else
to survive,” said Shady Amin, assistant

professor of biology.

From bacteria to whales, the marriage
of organisms allows species’ spe-
cialization, whereby specific species
evolve to do singular tasks more
efficiently. In the case of corals, the
demise of the group of phytoplankton
that live within their tissues is syn-
onymous with their own. In fact, the
ghostly appearance of corals bleached
is nothing more than the disappear-
ance of algae — phytoplankton that

symbiotically exist with corals.

“The wind blowing over the
ocean surface is just like you’re
blowing on a coffee. It’s causing

evaporative cooling.”

John Burt

But in calmer conditions, their
relationship is a convenient, if not
harmonious, one. Corals extend ten-
tacles in the ocean in search of food
drifting in the water. But corals are
poor hunters, and their hauls scarcely
satisfy their energy needs. So instead
of digesting whatever scraps corals
find drifting in ocean currents, they
send those digested nutrients to the

algae living inside the coral tissues.

24 NYU ABU DHABI

The algae, using energy from the sun,
convert those nutrients and carbon
dioxide into sugars and other essen-
tial compounds, in a process called
carbon fixation, that they send back

to the corals to sustain growth.

Although phytoplankton symbionts are
happy to exist in many hosts willing

to provide them with what they need
to photosynthesize, corals are more

particular in selecting their partner.

Corals prefer specific types of algae
to achieve certain tasks. Some algae
are believed to be more adapted to
warmer conditions, so corals exposed
to warmer waters, like ours in the
Gulf, will reject advances from other
algae to specifically welcome a type
it detects is capable of benefiting it.
It’s a complex relationship that has
developed through millions of years
of evolution, allowing each of these
coexisting species to evolve traits

that make their partners stronger.

Despite their importance, science still
knows very little about their exis-
tence, let alone their relationship with
corals. Amin is hesitant to make any
predictions on how this fundamental
species will fare in unprecedented
climatic conditions. Burt shares that
sentiment about corals as well, but
he says the outlook is not promising.
Specifically, the marvel of co-evolu-
tion that has occurred over millions
of years is now being compromised
in just the two centuries since the

industrial revolution.

Burt said that we are on track to
reach 700 parts per million of CO, by
the end of the century. The last time
that amount of CO, was believed to

be in the atmosphere was 55 million



years ago, and it caused massive die-

off in our oceans.

“Now we have put more CO, in the
environment at a rate faster than

we’ve seen in hundreds of thousands

of years. We’re chemically engineer-
ing the world’s environment. We
don’t know exactly what’s going to
happen to the world’s oceans with
climate change, but we know it’s not

good,” Burt said.
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| don't work with
numbers. | work
with people, and

| find value in that.

Tasnim Al Gergawi

Social research assistant
KAWADER RESEARCH ASSISTANTSHIP PROGRAM

NYU Abu Dhabi Class of 2018

SOCIAL RESEARCH AND PUBLIC POLICY

“I've been reading a lot about how anxiety and professional help. | felt like it was quite difficult
depression have been increasing, especially among to find places to go, and people to see, or it was
adolescents and teenagers, and how a lot of people extremely expensive.

don’t ever seek help from mental health profession-

als. It’s a complex issue. “As | read more and find out more, it makes me
excited to see what can come out of it, and what

“So, instead of looking at policies, I've been looking more | can do.”

at what’s happening on the ground, researching

what’s out there in the UAE, gathering information,

attending events, having conversations with people. NYU Abu Dhabi’s Kawader Research Assistantship
Program provides unparallelled experiential

“The research is definitely personal for me. Someone opportunities for UAE Nationals interested in

close to me was struggling and needed to seek research careers.
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Desalination
sustains
modern life In
the desert, but
it's costly.

FROM THE TIMES OF BEDOUINS ROAMING the vast
expanse of the Arabian desert to the creation of
some of the world’s largest economic and cultural
hubs today, securing water is among this region’s
top priorities. The wells and oases that secured
freshwater sources for the Peninsula’s ancestors for
generations have long dried out, replaced by a de-
ceptively unlimited source of water: desalination. But
the technology behind purifying seawater is in major
need of an upgrade and NYU Abu Dhabi researchers
are providing new, sustainable solutions to this age-

old challenge of sustaining life in the desert.

Nidal Hilal, professor of engineering and director of
the NYUAD Water Research Center, and Raed Ha-
shaikeh, professor of mechanical engineering, know
this. Their research, and their lab, revolve around
the challenge of solving water scarcity in the
Arabian Gulf.

“Our great-grandfather’s water consumption was min-
iscule compared to yours and your children’s. On top
of that, modern industries need water and growing
populations need food, which uses lots of water. For

this demand, we need to tap into conventional and



unconventional technologies, to find ways of produc-
ing freshwater. Water is essential for all aspects of life.

Who has the water owns the future,” says Hilal.

He works with membrane technologies capable of

reverse osmosis desalination, a process whereby sea
water is pumped through a thin polymeric film that
separates fresh water from salty feed. The technolo-
gy requires less energy to desalinate seawater than
the traditional use of thermal desalination, which
boils water to separate H,0 from salts. Membranes
are challenging the aging energy-intensive presence
of thermal desalination that is so prevalent in this

region but nowhere else in the world.

“Modern industries
need water and
growing populations
need food, which
uses lots of water.
For this demand,

we need to tap into
conventional and
unconventional
technologies.”

“Many companies in the past resisted using mem-
branes for their own commercial interests. How-

ever, membrane technology has proven to be very

successful on industrial scale and reverse osmosis
desalination plants around the world are a clear
example of that. The vast majority of desalination
plants that have been built in the last 20 years
around the world are membrane based. However, the
adoption for membrane technology has been slow in

this region,” he said.

But the benefits of membrane desalination are
overwhelming, and governments are finally coming
around. As Gulf nations look to break free from
thermal desalination, which is much more energy
intensive, they’re faced with another challenge.
Membranes tend to foul and with time, flux through

the membrane is reduced and its efficiency drops.

The Arabian Gulf is the warmest sea and among the
most saline. Membranes imported from other parts of
the world get the job done but quickly become de-
funct as their specifications do not match the needs
of the water. One of the lab’s goals is to develop
technologies capable of clearing the membranes from

foulants in an efficient and practical way.

“Another challenge is that desalination plants
produce a significant amount of waste brine, which
would increase the salinity of the Arabian Gulf. New
government regulations are restricting that and

the desalination industry needs to come up with
innovative solutions to meet the new regulations,”
said Hashaikeh.

The researchers are working on a number of mem-
branes and desalination technologies that will
address these local challenges. The goal is to make
technological advances that would allow desalination
plants in the Arabian desert to meet new wastewater
regulations. The lab will continue to conduct tests

on these membranes to improve their performance,
and it will begin scaling up production to test the
prototypes in industrial conditions to further prove

their efficacy.
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A DECADEOFINVESTIGATION
FOR THE FUTURE OF OUR PLANET
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In just 10 years, NYU Abu Dhabi has contributed important knowledge about our

rapidly changing natural environment.

CLIMATE

RISING SEAS

Greenland and parts of
Antarctica are disap-
pearing at an alarming
pace. Scientists have
trekked to the ends of
the earth to measure and
witness polarice loss
first-hand.

Glaciers have cracked
apart and icebergs larg-
er than cities plunged
into the ocean while

their cameras recorded.

The impact on global
sea level could be
catastrophic because
40 percent of the
world’s population lives

near water.

WINDS OF CHANGE

Researchers have discovered a new polar jet
stream that transported warm air and dust from the
Sahara Desert north to Greenland, causing surface
temperatures to increase by as much as 10 degrees

Celsius, for three consecutive days.

MONSOON PREDICTIONS

Climate scientists have discovered a growing telecon-
nection in a warming world between summer mon-
soon rainfall in India and year-to-year variability of sea

surface temperatures in the tropical Atlantic Ocean.

Climate models also show a rapidly warming
Indian Ocean could reduce the length of the Indian
monsoon season by as much as 11 days and result in

less rainfall.



IN THE WILD

EXTINCTION THREAT
Lizards have been
around for millions of
years and are known for
being highly adaptable

to their environment.

However, the looming
extinction of certain
cold-adapted lizards
might be evidence
that some species are
unable to cope with
climate change.

CURIOUS CREATURES
There are many kinds
of puddle frogs, but
none quite like the
half-inch, skinny-legged
phrynobatrachus bibita
dwarf puddle frog
found living in a remote
forest in Ethiopia.

“It was obvious that

we had found a hew
species, they look so
different,” said Sandra
Goutte, postdoctoral

associate researcher.

SUSTAINABILITY

FOOD SECURITY

Date palms are an essential food crop in the Middle
East. Genome sequencing research at NYU Abu Dhabi
has significantly advanced our understanding of date
palms and the nature of their sweet fruits. Specifically,
researchers have identified the genes and mutations

that influence color and sugar level.

The more science discovers about how date palms
survive in harsh desert conditions, the more likely

they’ll be around to feed future generations.

AN ILLUMINATING
DISCOVERY

In nature, a tiny Brazil-
lian pumpkin toadlet
appears harmless and
orange-colored to

the human eye. The
same poisonous frog,
however, glows bright
blue under UV light. Its
luminescence could be
a mating call, or a sign

to warn off predators.

NATURAL PRODUCTS
Palm oil cultivation

is a threat to global
forests. A unique type
of freshwater alga in
the UAE is thought to
be a viable alternative
to palm oil.

“We believe alga can

be of both commercial
and environmental
benefit once it is further
developed,” said Kourosh
Salehi-Ashtiani, associate

professor of biology.

GREEN
CONSTRUCTION
Cement factories are
big polluters. Leftover
salt from the process

of water desalination
could provide a more
sustainable way to
make cement. “This

kind of cement is not
just environmentally
sustainable but it’s also
cost efficient,” explained
Kemal Celik, professor of

civil engineering.

RESOURCE MANAGEMENT

Hammour, widely marketed in the UAE as one type of fish, is in fact three distinct species that look similar

but are genetically different, a study has found. Hammour are overfished in the Gulf region at six times the

sustainable level.
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The Delma Island that 28-year-old Salama Jumaa
Alqubaisi grew up on with its modern roads, hotel,
and airport is in stark contrast to the Delma Island
of past generations. The island, some 40 kilometers
off of Abu Dhabi’s western coast, has a fascinating
history that Alqubaisi is determined to bring to light
by talking to people who lived there many decades

ago, and still do.

Her interviews with several long-time residents,
including a woman in her 80s, reveal captivating
stories of fishing and pearl diving, during a time
when life in this quiet, idyllic Arabian Gulf island

was both peaceful and difficult. Most women worked
all day in the blistering heat to collect fresh water

and firewood for cooking, while the men dived for
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pearls and left home for months at a time to trade in

nearby countries.

Geographically different, “Delma Island plays a key
role in the national identity and heritage of the UAE,”
she says. “The combination of archaeological sites,
historical buildings, and traditions make Delma Island
unigque as a heritage research site. Delma is a fertile

area for research.”

NYU Abu Dhabi’s Kawader Research Assistantship
Program provides unparallelled experiential
opportunities for UAE Nationals interested in

research careers.



Central Abu Dhabi, Sheikh Hamdan Street, circa 1970s. Copyright Zaki Nusseibeh. Courtesy of the Akkasah Center for Photography.

THE

WE
WERE

ON THE FRINGES OF THE NYU ABU DHABI campus, just within earshot
of buildings that host labs conducting research on the forefront of

technology and innovation, Robert Parthesius, an associate professor of
heritage studies at NYU Abu Dhabi, and Eric Staples of Zayed University
are constructing a Bronze Age boat using nothing but the tools they
believe were employed more than 4,000 years ago.
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Parthesius touches the vessel much in the same way a
copper trader might have off the coast of the south-
ern Arabian Gulf. The construction of the ship is part
of a project that looks to gain deeper knowledge of
this region’s civilizations by emulation — the histori-

an’s equivalent of learning on the job.

“If we knew how they worked, how they built, then
perhaps we can learn how they think. That’s what we’re
trying to show, we don’t know if this ship ever sailed
4,000 years ago but it could have, and that allows us
to understand the problems in building. So, we find out

”

more about our past by working with these fragments.

Parthesius says those fragments were collected with
the same academic vigor and curiosity that were
used on the deep-sea shipwrecks he excavated in
the past. Using archeological evidence from former
Bronze Age construction sites, iconographic material
and some written evidence, they have an accurate
idea of the type of boat that started the trade
revolution in the Bronze Age. They believe the reed
boats were able to move copper over long distances

to service Mesopotamian and Dilum empires.

But on a more personal level, he believes this provides
alternative explanations of history — a way for this
region to validate its past. Although the boat they are
constructing may not be a carbon copy of those used
in 2,000BC, he says that its importance as a totem of
the past represents both knowledge of our ancestors

and an inquisitive look at times forgotten.

“The need to have reference points in the past,
whether you need to have it with your parents or

a whole culture, | think it’s built in our species,” he
said. “If you don’t have an understanding of what the
people before you solved then you have a hard time
moving forward. Heritage doesn’t exist by itself, but

because we assign importance to it.”

Tangible representations of history give contextual
significance to humanity. But what it represents,
be it in a boat that spurred the development of

an entire culture or a rare photograph, gives us a
deeper understanding of today and what it means

to be living in the modern era.
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A woman carrying a basket on her head, Abu Dhabi, circa 1970s.
Copyright Zaki Nusseibeh.

Courtesy of the Akkasah Center for Photography.

HISTORY THROUGH A NEW LENS

Although working mostly in monochromatic material,
the stories of how the Akkasah Center for Photog-
raphy at NYU Abu Dhabi accessed photos for its
archives cannot be more colorful. From recovering

a century-old archive in a Jesuit school in Egypt, to
scouring the markets of Istanbul for photos, Akkasah
is working to preserve our heritage for reasons that

will likely play dividends in the future.

Director Shamoon Zamir believes that by compiling
and essentially immortalizing photography of the in-
timate lives of individuals living in the young nations
of this region, future generations can look back and

tell a more complete story of its emergence.

“In a quiet but important way, every photo archive is

a promise to the future that an alternative history will
be available. It will be available for people who want
to write it in a different way. It’s important for the
archive not to write history but to make available the
resources to make history possible,” said the associate

professor of literature and visual studies.

Akkasah is working on digitizing thousands of these
promises through the use of state-of-the-art technol-

ogy. Each collection in the archive is given painstak-
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ing attention. The photographs arrive in all manners
of state, from prints of birthday parties organized in
family albums to decaying negatives tossed in boxes
left unopened for decades. Each photograph is
digitized and catalogued with a mandate to be made

available online for open access.

But perhaps it’s the cultural integrity that differ-
entiates Akkasah. An Emirati student of Zamir’s
mentioned in passing that his family were great
photography hobbyists. Considering the importance
and scarcity of photography in the UAE, Zamir visited
the family with the intent of allowing him access to
the treasure trove of images showing how Emiratis
lived in the years before and after unification. The
student’s father obliged after some convincing, but

with one caveat:

“Only women staff are allowed to work with the imag-
es of women in the family, some of whom were photo-
graphed uncovered.” Although essentially cutting his
staff by one-third for a majority of the photographs,
Zamir was happy to agree. The photos were digitized,
catalogued, rehoused, and returned to the family for
safe keeping. The photos the family wanted to keep
private were never published, everything else was -

providing a rare glimpse at early life in the UAE.



“The minor details that photographs can reveal are
significant: they show how people sat, how people
gathered, how women and men looked in public.
Architectural history is another thing. How did the
city develop, for example? For many students who
take Dubai or Abu Dhabi for granted, it is very hard

to really imagine it,” he said.

Photography’s late inclusion in the story of humanity
leaves millennia of questions unanswered. Fortunately,
civilizations have had an obsession with documenting
their existence. It might be a mundane, rudimentary
exercise today, but the equivalent of a grocery store
receipt in history has an invaluable impact on the un-

derstanding of our ancestors and the way they lived.

A NUMBER IS WORTH A
THOUSAND WORDS
Pointing at an Excel
sheet with numbers
organized in columns of
commodities and wages,
Global Distinguished
Professor of Economic
History and Social Science Robert Allen knows exactly
how much the average laborer in Ancient Egypt was

getting paid.

“And | know what they could have bought. One thing
that would surprise you is that the typical laborer in
Egypt from 250BC all the way to 1950 is at subsis-
tence, no better than that. Since 1950, things have
gone up, for several reasons but independence from

colonial rule being the main one,” said Allen.

For the last 30 years, Allen has studied the past in
numbers. The process involves tracking the prices of
things over time and trying to use the information to
measure living standards in the past, to look at market

integration, trade patterns, and the cost of stuff.

This massive data collection will help illuminate an
untold story of the Middle East. The process helps
describe the emergence of nations in the region
and their integration into the larger world economy.

Furthermore, they help prove through hard evidence

larger theories about economic growth. But in some
ways, they describe in detail the lives of individ-
uals who lived, thrived, and grew alongside these

emerging economies.

For example, using computational analysis, Allen is
able to correlate the cost of staples, the nutritional
value needed to sustain a human being, and the
average wage of a given individual in Bahrain in 1911

to understand what their diets consisted of.

“A lot of dates, hundreds of kilos a year, that was
the cheapest staple. But you can’t just live off that,
so there was fish as well, and some lemon for the

vitamins,” he said.

For Allen, the numbers illuminate certain so-
cio-economic and political realities about emerging
economies as they developed from poor nations
under colonial rule to oil-rich economies capable

of growth. Comparing data compiled from British,
Persian, and Turkish records to modern data, Allen
hopes that some realities can be drawn about the
current state of affairs of countries around the world.
Despite having worked in the field for decades as an
academic and an advisor to the World Bank, Allen’s
research seeks to answer a fundamental question:
What differentiates wealthy nations from those that

are struggling?

“If you ask anyone on the street why they’re rich, they
might tell you it’s because of their religion or culture.
It’s civilization-ist thinking and it’'s on the rise. Leaders
in some countries think like this, and | think it’s false,
it’s dangerous and it leads to conflict. The thing |
don’t like about invented histories to the degree that
they embody false historical claims is that they lead
people to things that are often dangerous for absurd

reasons. And we have to confront this.”

RELATED READING
The Rise and Fall of OPEC in the Twentieth Century
Giuliano Garavini
Oxford University Press, 2019

Islands of Heritage: Conservation and Transformation in Yemen

Nathalie Peutz
Stanford University Press, 2018
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IT IS IMPOSSIBLE TO THINK ABOUT THE FUTURE
of humanity without considering Africa. The fastest
growing continent is projected to become home to
the majority of young people on earth in the next
10 years. But how can economies on this dynamic
continent address the needs of a growing young
population? How will African governments

engage in their dreams for a brighter future?

This is at the heart of Morgan Hardy’s research. As an
assistant professor of economics at NYU Abu Dhabi,
Hardy conducts research in African countries to
better understand their transition into more devel-
oped economies and the impact that move has on

individuals and industries as a whole.

“If we think about the major problems we as a human
race will face in the near future, finding ways to
support the rapidly growing African population is
critical. Most of those coming of age in Africa have
poor access to health and education, without jobs and
well-functioning markets to provide them with the live-

lihood we all deserve. We need to think of immediate
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“If we think about the
major problems we
as a human race
will face in the
near future,
finding ways
to support the
rapidly growing
African
population
Is critical.”

ways to sustain this rapid
population growth. Failure
to do so will inevitably result
in disaster...famines, conflicts,

and uncontrollable migration.”

Hardy works closely with African policy makers, pro-
viding insights to help improve upon programs aimed
at aiding this transition. In a recently launched project
in Ethiopia, she's studying the impacts of a govern-

ment-sponsored push toward industrialization. She’s



partnering with the government to research rural
women, their households, and their communities, as
they migrate from agrarian Ethiopia to the city and
begin work on the factory line. The evidence provid-
ed by her study will aid policy makers in immediate
decisions concerning the details and scale-up of

industrial policy in Africa.

Ethiopia is one of the first African countries to attempt
this industrial transition. In the bulk of the African con-
text, outside of agriculture, the biggest employer is the
single-person firm. Although a few owners truly want
to grow their business large, most owners operate tiny
firms as their only employment option. Historically,
these “subsistence entrepreneurs” are absorbed by
larger, often multinational firms entering the market

as countries develop. “But why can’t those few ‘born
entrepreneurs’ hire their neighbors? Why must it be

multinationals and factory lines?”

In a recent project launched with Seongyoon Kim,
an undergraduate student at NYUAD, she is asking
exactly this. They are collecting data from Ghana’s
garment making industry, primarily populated by
these single-person firms, asking owners directly
about their willingness to hire or be hired by other

firm owners in their area.

Hardy said that transitional economies go through
phases. It happened with South Korea, as it went from
a manufacturing country, with low international per-
ception of its products, to hosting some of the most
tech-savvy industries. This phenomenon happened
with Japan before South Korea, and is currently

happening with China.

“The question is, do African countries just get in the
back of the line? | wonder if there’s another model.
Ghana looks a lot like what Ireland looked like in

the 1980s. They’re an educated, English-speaking
population with way too many college degrees and
no jobs. That's what | think about when | think of
Ghana. Ireland got onto the tech boom, so what if
Ghana did the same? They don’t have to just get

in line. Research like ours, aimed at understanding
barriers to the growth of these tiny, Ghanaian-owned

firms could help Ghana to form their own line.”

RESEARCH
IN BRIEF

NYU Abu Dhabi field researchers are working
with rural farmers in Ghana to develop mobile
phone technology that will improve trade
prospects and profitability. “The research we’re
doing in the field benefits people very quickly,
you can see the results within months,” said
Yaw Nyarko, director of the Center for Technol-
ogy and Economic Development.

In the time it took you to read this far, a child
has likely died from malaria. Scientists hope
that DNA datasets collected from children in
Burkina Faso, one of the most affected coun-
tries in the world, could lead to a breakthrough
in our understanding of genetics and disease:
why does malaria kill some but leave others
with no symptoms at all?
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CITY LIFE.

IT'S IN OUR NATURE

Humans move to cities to satisfy
an overwhelming natural instinct
to connect with each other.

PEOPLE SACRIFICE A LOT TO MOVE TO CITIES. Smaller spaces, higher
rent, more congestion, and a costlier life. We abandon nature to exist in

a concrete and metal landscape that couldn’t be further from how the
majority of our human ancestors survived. Yet today, humanity is moving
away from the countryside to these hubs at a rate faster than ever before.
The allure of living in an urban environment continues to drive millions to

consider the move to cities despite the stresses it brings with it.

Saif Jabari, assistant professor of civil and urban engineering, gives an
example of what people are willing to pay in rent in New York City neigh-
borhoods. “A studio apartment in Williamsburg will set you back the same
amount as a three-bedroom house in Riverdale, and your commute would

be the same if you work in the Upper East Side of Manhattan.”



“It gives you an idea of what we’re willing to give up
to live in cities. It’s nice to walk outside your front door
and see art, people, go to a coffee shop and strike up
a conversation that could lead to opportunities, that’s
what makes cities so attractive, these interactions that

really broaden your horizons,” he said.

Jabari does research on urban traffic. Specifically, he
develops models that aim to capture the build-up and
dissipation of congestion and attempt to find solutions
for congestion in urban settings. His revelations have

shown that roads are not the problem.
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“More roads is not the solution. Infrastructure is

very costly; at some point, it will deteriorate and
then you’ll have to pay to fix it but we still see cities
building more roads to mitigate congestion. It’s a
mistake that some developed cities have made in the
past, and it’s a mistake that younger cities continue

to make today,” he said.

His solution is to stop building more roads and do
more on public transportation. However, that places
people in direct contact with each other all the time.

Those interactions, although the reason behind why



“So, how about this weather?
People talk about that
because it’s a shared reality.”

Jaime Napier
assistant professor of psychology

people typically move to the city, could illuminate

how we choose to live together.

“Automobile traffic is like comment sections on social
media. People tend to be more impulsive than they
are normally. When in close proximity to one another,

we tend to be more tolerant.”

Jabrari understands that traffic is stressful for every-
one, and the same reasons that make people move to
cities — the interaction and opportunity — could lead

to conflict and social compartmentalization.

LONGING TO BELONG

Traffic aside, people move to cities for valid reasons.
There is potential in cities to provide individuals with
opportunities for upward mobility. Urban environ-
ments are also hubs for creativity and productivity
that can unlock limitless human potential. But, on a

base level, people move to cities to connect.

Jaime Napier, assistant professor of psychology, says
at the core of our survival instinct, humans are social
animals — constantly striving to be a part of a group
that possess “a fundamental motive to belong.” In
moving to cities, humans are attempting to create that
collective experience and create what she terms as a
“shared reality,” or a series of experiences that connect

two people who are otherwise complete strangers.

Her idea of a shared reality explains why unbearably
awkward silences between two people have gallantly
been saved by one single question: “So, how about
this weather?” she says. “People talk about that
because it’s a shared reality that we’re both experi-
encing, but if | said ‘it’s hot out today and you said
I’'m freezing’ we would have ruined our attempt to
connect. In small group cases, people end up con-
forming to feel part of the group. But you can also
imagine cases where people avoid contact because

they fear not having these kinds of connections.”

This is also the reason people are choosing to move
to cities that better represent their world views.

In the US, more young people are moving to cities
that reflect their political and social identities. On

one hand, this is making cities more harmonious but
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on the other it’s eroding at the idea that cities are
these concentrated, diverse microcosms of the world
where people from different backgrounds can come

together and coexist.

However, people from different backgrounds will
continue to move to cities for financial opportunities
and a slew of other reasons. However, with the growth
of xenophobia and an increasingly isolationist world,
the diversity of cities that was once celebrated could

lead to civil disunity.

URBAN CULTURE CLASH

Kinga Makovi, assistant professor of social research
and public policy, works on social networks. More
people are moving to cities than ever before, at the
same time more people from different countries are
migrating than at any point in history. In 2018, there
were 272 million migrants in the world, 50 million
more than there was in 2010, and that number is
poised to grow. But people from different nation-
alities need to manage how to live in new environ-
ments that, at times, share no cultural similarities

with their backgrounds.

“That’s the question. How do people manage fitting
in, while preserving their identity that links them to
home? People will look to develop new relationships
in their new environment but how do they negotiate
that with strong positive relationships they have
with their home environments, at times can prove
tricky. Possibly, this may be the most challenging
for youth who were brought to a new country by

their parents,” she said.

Attempts by people to segregate these two worlds
are not sustainable over time. It becomes particularly
difficult if the identity required by the new peer group

and their cultural identity are in conflict.

Makovi looks at how minorities in both cities and
other environments are perceived. She says deci-
sions are made on the basis of how well migrants
are thought to be integrated culturally. One core
finding from a recent study of hers, together

with NYUAD colleagues Melina Platas and Anahit

Sargsyan, is that differences in religion may pose
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“It gives you an idea of what
we're willing to give up

to live in cities. It's nice to
walk outside your front door
and see art, people, go to a
coffee shop and strike up a
conversation that could lead
to opportunities.”

Saif Jabari
assistant professor of civil
and urban engineering



the most important barrier for integration into

neighborhoods, schools, and the labor market.

Makovi also conducts research on how people man-
age their other identities, in particular how people
manage information about their partisanship. “If we
are different, | might be afraid to share that informa-
tion with you. So | might try to hide it or | might try to
pretend that my political beliefs are different for fear

of mistreatment,” she said.

“This phenomenon may be especially relevant in

cities where we are interacting with so many people

whom we don’t know or know only superficially. In

other words, these processes may not be as relevant

in less densely populated areas where everyone

knows everyone. There’s not much room, for in-
stance, for misrepresentation in this context,” she
said. She finds that misrepresentation, when suspect-
ed, is punished severely in another study with Maria
Abascal and Anahit Sargsyan.

Openness in the so-called era of globalization is

a fragile value. Countries are increasingly keen on
electing officials that represent majority populations
and close the door to the diversity that was once
celebrated. However, with this research and more
coming from NYUAD, intricate and subtle urban
interactions could be better understood and could
lead to some capacity for policy makers and those
in power to make decisions that could create more
welcoming cities of the future.
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How does Islam impact the world’s youth
in their lives outside the mosque?

THE POLITICIZATION OF ISLAM has misconstrued
the religion’s impact on individuals as they grow

up in an increasingly divided world. The horrors of
extremist groups represent rare cases of how religion
is being used to pursue a violent agenda. Yet the
atrocities they falsely commit in the name of the reli-
gion have been amplified in the media, eclipsing the
role Islam plays in the lives of nearly a quarter of the
human population — the 1.8 billion Muslims around the
world. Now, research coming out of NYU Abu Dhabi
is looking to illuminate Islam in the lives of ordinary

people around the world.

Economist Samreen Malik studies issues impeding
development in low and middle income economies.
In her latest study, she wants to understand how
non-economic factors, especially religion, can impact

human capital development in Pakistan.

While religious denominations or religious activities
are often associated with behaviors such as toler-
ance or women’s career choices, within religions a
different extent of each individual’s belief system,
or what Malik terms as intrinsic religiosity, is thus

far ignored.
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To that extent, her research shows that students

in families with higher intrinsic religiosity in Paki-
stan, where Islam is the predominant religion, have
produced students who have done better in school
and are more likely to spend their time studying.
Specifically, Malik wanted to compare test scores
from those students with parents who have a high
degree of intrinsic religiosity, to those who practiced

Islam for social or other reasons.

“We found that outward religiosity, where you go for
prayer or you're reciting the Quran, that has literally
no impact on test scores. Schooling is completely
unaffected by it. But it is the deeper motivation of
religion, which is what we call the intrinsic religiosity,
which actually has a positive effect - it is associated
with increased child’'s attendance in school, better
performance in test scores, and less chance of en-
gaging in various forms of work early in their life. In
sum, intrinsic religiosity is a positive force in human

capital development,” she said.

The findings of this paper go one step further to show
that religion relative to many traditional factors, such as

household’s income, parents’ and children’s cognitive



abilities, and parents’ own education background, by
far plays the most important role in children’s human
capital outcomes. Malik said that more needs to be
done to explore a relatively unknown field, which is
currently dominated by associating religious denomi-
nations with various outcomes. In Pakistan, and other
predominantly Muslim countries, the concept of deep
spirituality is a common guiding force for day-to-day
activities, decisions, and interactions, and such factors

could shed light on society as a whole.

“| started off by thinking that it's going to have
some negative effect on the child's allocation of
hours. But turns out research showed a different
path that instead religiosity can be a positive strong
guiding force in deciding student’s human capital

decisions,” she said.

She found that students from households with a high
degree of inward religiosity or youth who came from
families with that belief system performed better in

school and were likely to attend more classes.

But what was equally surprising is that Muslim

youth in countries whereby Islam was not the

majority religion were also managing to maintain
healthy childhoods without feeling confused about

their identity.

The US has had a contentious relationship with Islam
despite it having long been a part of the country’s
social fabric. Early accounts of Islam in the country
existed even before independence, as slaves brought
over to the continent from places like Senegal, a
predominantly Muslim country, practiced in secret.
Today, the religion has struggled to defend itself
from criticism. Famous American Muslims, from
athletes Mohammed Ali and Kareem Abdul Jabbar
to rapper Mos Def, have helped pave the way for
young Muslim Americans to be seen as separate
fromm media bias. But how do the Muslim youth of

today struggle with their identity?

“They don't,” said John O’Brien, a sociologist and
ethnographic researcher. “They don’t feel a conflict.
There are certain parts of American culture that
actually have Islam within it. So, for example, hip hop
music has actually a lot of rappers who are Muslim.

And so they can actually look at that and kind of
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recognize themselves in some of what's very popular

American culture.”

O’Brien, who wrote a book about a group of young
American Muslims living in a major city in the US,
said it’'s a combination of elements that make

the group feel less alienated despite the last two
decade’s media depiction of Islam. However, he says
that somehow the international aspects of major
cities in the US and the laws, specifically freedom of

religion, leads them to feel more accepted.

Furthermore, O’Brien says that young Muslim Amer-
icans feel a sense of community belonging to the
religion, but not so much so that they feel isolated
from the wider spectrum of what it means to be

young in America.

“It’s actually given these young men purpose, and

a sense of community. | think it also does guide
how they think about things, about how they see
the world. Also, it’s keeping them out of harm’s way
because the group feels connected and they check
on each other to make sure they aren’t getting in

trouble,” he said.

However, he said the Muslim Americans in this
community are given leniency in the way they were
taught Islam, which seemed to help them balance

their religion with being young Americans.

“The parents and the leaders of the Mosque were
open enough to say ‘OK, we want to make sure that
you guys are staying in your religion but not being
so strict on every tiny thing that we would turn you
off to it So the question becomes, what is at the
heart of it being a good person? Of course, they're
still doing prayers and things like this, but not overly
stressing the small rules they believe distract from

the main purpose of the religion,” he said.

RELATED READING
Keeping it Halal: The Everyday Lives of Muslim
American Teenage Boys by John O’Brien

Princeton University Press, 2017

SUBSCRIBED
SINCE 1832

Nearly a decade of
research illuminates the
long debate about India’s
place in the world.

POLITICAL SCIENTIST RAHUL SAGAR HAS SPENT
THE PAST FIVE YEARS scouring hundreds of
libraries around the world to build a digital resource
that helps explain the story of modern India.

Ideas of India is a digital index of the English-
language periodicals that Indians began publishing
after the advent of modern education in 1832. These
periodicals served as the forum where statesmen
and intellectuals formulated and debated the ideas
that have shaped India.

Few of these periodicals remain in India where
funding constraints and natural disasters have
resulted in the loss of rare and precious archives.
Consequently, the bulk of these documents are
scattered across more than 120 libraries around
the world, making it expensive and time consum-
ing to consult them.

“I would wait weeks to obtain a copy of a periodical
only to learn that it did not contain what | thought
it would. It became clear that these periodicals
were going unnoticed because no one had the
resources to access them. | had to do something to
rescue them from oblivion,” said Sagar.

Aided by research grants from the US, Singapore,
and NYU Abu Dhabi, Sagar employed research
assistants around the world to collect and index the
contents of these periodicals, making it significantly
easier for scholars to pinpoint which periodical
might be relevant to their research and to trace
physical copies.

The database, which contains over 300,000 items,
has been warmly welcomed by scholars.

“l am confident that the database will become a
standard resource for scholars and students of
modern India.”
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RESEARCH HIGHLIGHTS

D)

A DECADE OFINQUIRY
INTO HUMANITY’S
SHARED CHALLENGES

In the last 10 years, NYU Abu Dhabi’s unique geographical location has allowed re-
searchers to confront critical social issues head on, from child refugee development

to the effects of poverty, political unrest, and economic instability.
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REFUGEE EDUCATION

Displaced and refugee
children in the Middle
East and Bangladesh
who have little or

no education, face
desperate and uncer-
tain futures. Several
international groups
have come together
to provide play-based
learning materials and
programs to children
and their caregivers
including storybooks,
videos, puzzles, and

a new Sesame Street
TV show the children
can relate to in both
language and culture

called Ahlan Simsim.

NYU Global TIES for
Children has been

selected to inde-
pendently evaluate the
effectiveness of this
historic early educa-
tion initiative, custom
designed for a gener-
ation of children living
in the most challenging

conditions.
COLLABORATORS
*LEGO Foundation

*John. D. and Catherine

MacArthur Foundation
*Sesame Workshop

*International Rescue

Committee
*BRAC

*Global TIES for
Children



Photo credit: Nadia Benchallal

“The refugees feel forgotten and overlooked, frustrated
that they can’t return home or be resettled. But the fact
that their photographs can travel means something.”

Nathalie Peutz
associate professor of Arab Crossroads Studies

FORCED MIGRATION

Cultural anthropologist Nathalie Peutz has seen first-hand the effects of war on thousands of refugees living

in limbo in Djibouti. Over several field visits to the Markazi camp, Peutz built relationships with families who

live there and, along with award-winning photographer Nadia Benchallal, developed a striking exhibition of
black-and-white photographs taken by Benchallal and nine refugees that depict the struggles of daily life

in the camps.
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The world revolves around data, lots
and lots of it. While one researcher is
trying to make big data more useful to
more people, another works on ways to
protect it from attacks.

WE PRODUCE A LOT OF DATA EVERY DAY.

Our phones, wearable devices, the websites we
browse, even data generated by hospitals, banks,
and government entities add to the byte count.
PriceWaterhouseCoopers estimates that human
beings will create at least 44 zettabytes of data
before 2021, enough to fill up 44 billion one tera-
byte iPad Pros.

Our day-to-day interactions with simple data are fairly
straightforward. Phone pictures, for example, are
edited on apps, shared through social media accounts,
and stored locally on devices or uploaded to a cloud
service. Where it gets trickier is when you want to do a

bit more with a spreadsheet or several pages of data.

Billion dollar corporations like Google and Facebook
that deal with massive amounts of data, or big data,
continually invest in complex systems and infrastruc-

ture to streamline how data is processed and analyzed.

Big data and building novel, large-scale database
systems have always been Azza Abouzied’s pri-
mary focus. The assistant professor of computer
science at NYU Abu Dhabi received the Very Large

Data Bases’ Test of Time Award for her paper that

explores building a hybrid data analysis system
that merges database systems technology with
then nascent scalable data processing frameworks.
But she also has a burning desire to make data
more accessible to everyone; she wants analyzing
or extracting data to be easy for those who don’t
want to invest in expensive, difficult tools or learn

complex programming languages.

“| felt that I've done all these things to help com-
panies that have big data, and actually care about
speed and performance when analyzing data, but
what about other people? What about regular data
scientists, regular data journalists who want to be
able to specify how to analyze data or to visualize it

in an easy way?”

These questions have led her to develop various tools
that simplify the process of data extraction, analysis,

and visualization.

“Last year we published Qetch, a tool which helps
users search time series data such as stock prices,
heart rhythms, or any variable that fluctuates with
time by simply sketching the pattern they wish to
find,” Abouzied says.
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‘I've done all these things to help

companies that have big data, and actually

care about speed and performance when

analyzing data, but what about other

oeople? What about regular data scientists,

regular data journalists who want to be

able to specify how to analyze data or to

visualize It In an easy way?’

Azza Abouzied
assistant professor of computer science

Her team also built SEER in collaboration with IBM,
which helps people extract data from text documents
by simply highlighting snippets of data. It is now in
the process of being rolled out in their commercial
text processing program called SystemT. SEER,
Abouzied explains, can help journalists search

for crime patterns in FBI press releases by simply
highlighting statements of interest such as “battery

declined by 10 percent” or “homicide doubled”.

Abouzied is currently looking at how she can develop
tools for the healthcare sector where patient data can
be mined and analyzed to help doctors make fast,
informed decisions. It's not going to replace what
doctors do, she says, but will instead “support physi-
cians by recommending the next best course of action

whether it is further testing or treatment, or both.”

DATA SECURITY

Systems and databases are becoming increasingly
intertwined and on the flip side of this staggering
amount of data is the challenge of keeping it secure.

Data security has been in the spotlight for a few
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years now, even more so since political consulting
firm Cambridge Analytica harvested millions of
Facebook users’ data without their knowledge. But
it has always been relevant, argues Christina Pépper,
who teaches courses on digital privacy and com-
puter security. The assistant professor of computer

science thinks it’s crucial to stay vigilant.

“We (researchers) always have to wear two hats —
the attacker hat and the defender hat. And we always
have to switch sides. Sometimes our research is
purely on the attack side. At other times, we work

on making systems more secure, so we are on the

defence side,” Popper explains.

Her research on GPS spoofing attacks, for instance,
looks at how aerial vehicles relying on satellite
navigation or air traffic control systems can be
compromised, and how they could be safeguarded
using crowdsourcing. Her team’s latest work on
mobile network security investigates loopholes in the
LTE specification even though it’s considered a more

secure standard than its predecessors.



“You can't secure complex systems 100 percent, so

there's always some risk involved. That's just something

you have to accept in a certain way but it should not

orevent us from striving to make systems more secure.

Otherwise, the attackers would take over’”

“For a few years, our research has focused a lot on
LTE security, the latest widely deployed mobile tele-
phony standard. It was designed to close a number
of security problems from previous generations like
GSM and 3G. Despite solid counter measures and
security protocols, we could reveal that there are still
a number of security issues and you figure that out

piece by piece,” Pbpper continues.

Even as technology advances at an unprecedented
pace, so do digital attacks. Security is increasingly
becoming even more important, Pépper says, because

“there is no solution that covers everything.”

Christina Pépper
assistant professor of computer science

She jokes that she'll always have a job since there’s
no guarantee of technology being completely
secure. Updates should be eyed with trepidation,
which is why Pdpper is always on the lookout for

gaps in the security puzzle.

“You can't secure complex systems 100 percent, so
there's always some risk involved. That’s just some-
thing you have to accept in a certain way but it should
not prevent us from striving to make systems more

secure. Otherwise, the attackers would take over.”
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{Programming

Prejudice}

Has humanity accidentally programmed
its own bias in machines?

presen-
tation by a leading computational linguistics researcher
when he realized the industry was unintentionally
programming bias. The presentation showed a system
capable of translating entire webpages from Arabic to
English while maintaining the formatting. The demo
ran smoothly at first, showing a mirror image of an
Arabic news article in fluent English - quite impressive
since this was years before Google Translate became a
household name - except Habash saw a puzzling detail

that went unnoticed by everyone else in the room.

In English, the headline read: “Second Palestinian
Suicide Bombing in Baghdad Today” prompting the
researcher running the demo to announce, “isn’t

that a beautifully fluent sentence?” But Habash, a
Palestinian who was born in Baghdad but grew up

all over the Middle East, was confused - not by the
program, which he admits was impressive, but by the

content it produced.

“There was not a single mention of the word 'Pales-
tinian’ in the Arabic article anywhere. It was inserted
statistically by the program. The word 'Palestinian’
and the phrase 'suicide bombing' occurred with

such frequency in the news that the machine bet on
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including it because it increases the probability that
the sentence is correct. That’s when | realized that
the machine translation system successfully modeled

human bias,” he said.

At the time, in the burgeoning field of computational
linguistics, the industry called those mistakes halluci-

nations. Today, they’re known as bias.

Habash, the program head of computer science at
NYU Abu Dhabi who works on machine translation
and Arabic language processing, has noticed that

in attempting to create artificial intelligence based
on human intelligence, the programming world has

embedded prejudice, unknowingly or not.

He said that machine learning in translation pro-
grams is based on frequency of occurrence. Transla-
tion programming uses sequences to learn patterns
of words that it extracts from websites translated

in multiple languages. In this case, the machine’s pro-
verbial Rosetta Stone is multilingual news websites

that inherently embed their own slant, or bias.

“We know the world is full of bias; and data is an

even more biased version of the world because



those in power have more control over data creation;
and all of our machine learning models have been
developed with an assumption that recreating the
data is the goal. So, it is no surprise that we end up
recreating and sometimes magnifying those biases,”

Habash explained.

HE SAID, SHE SAID

A past NYUAD undergraduate student who was
learning Arabic approached Habash saying that she
was constantly being corrected by native speakers.
She said that often when she’s stuck, she’ll turn to
Google Translate to say something in Arabic, only to
be told that she was using the masculine form. He
encouraged her to start a Capstone Project on that,

and now it’s turned into a full-fledged research project.

They ran a simulation that tested Google Translate’s
preference for gender when translating from English,
a gender-neutral language, to Arabic, which uses a

two-gender system in its grammar. They found that

nine times out of 10, Google Translate would output

the masculine form of sentences.

Habash gave another example he encountered in his
research: a large dataset used for building multilin-
gual machine translation systems were exclusively
expressed in the masculine voice. But with one
exception: the term "l am divorced"” was translated

in the female tense.

“There’s a built-in prejudice that needs to be addressed.
Sociologists have been telling us this for years, it’s part
of human society to begin with, but as we work on Al,
we need to ask how do we minimize these effects. Do

we want Al to be like us, or a better us?”

As more attention over the last 20 years was given
to making translation programs work, Habash said
the issue of gender and race bias was systematically
placed lower on the priority list in favor of actually
making the programs function. Now that we’ve en-
tered what he says is the “Golden Age” of Al, more

needs to be done to address this issue.

“There’s a certain degree of trust in the machine that
can be quite dangerous if left unaccounted for,” he
says pointing at his phone. “These machines, we're
trying to make them as close to us as possible, but
we may not want them to represent the bias that’s
already inherent in the world, we still have to set

policies on how they behave.”
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ETHICS OF Al

A TEAM OF RESEARCHERS led by Talal Rahwan,
associate professor of computer science at NYU
Abu Dhabi, are studying how interactions with bots
disguised as humans can change after they reveal

their true identity.

The researchers conducted an experiment with pairs
of participants taking part in the prisoner’s dilemma,

a decision-based paradox whereby cooperative action
produces the most mutually beneficial outcome. The
game was designed to capture situations in which
each of the interacting parties can either act selfishly
in an attempt to exploit the other, or act cooperatively

in an attempt to attain a mutually beneficial outcome.

A group of participants were each paired with a
robot, disguised by the researchers as a human.
Others were told their partners were robots when
in fact they were human. The researchers tracked

the decision-making by each participant in the two
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groups to determine whether people are prejudiced

against social partners they believe to be bots.

The results showed that bots posing as humans were
better at persuading their human partner to coop-
erate in the game. But, that persuasiveness drops

dramatically after the bots reveal their true identity.

“Although there is broad consensus that machines
should be transparent about how they make decisions,
it is less clear whether they should be transparent

about who they are,” said Rahwan.

Modern-day Al is already capable of passing as
human in certain applications. One example is Google
Duplex, an automated voice assistant capable of
making phone calls to reserve a table in a restaurant,
or book an appointment in a hair salon. Google
Duplex’s speech is so realistic that the person on the
other side of the phone may not even suspect that

they are talking to a machine.

In the near future, Al's ability to pass as human will
expand to other, more sophisticated applications.
Should Al be regulated to disclose its non-human
nature? We don't yet know the answer to this question,
says Rahwan. But his experiment has shown, in part,
humanity’s willingness to cooperate with the machines

built to serve our needs.



All Rhodes Lead
to Abu Dhabi

SOME THREE YEARS AFTER GRADUATING with

a Bachelor of Science from NYU Abu Dhabi, Farah
Shamout finds herself back on campus working on a
first-name basis with the colleagues she was calling

professors not long ago.

Shamout is now a faculty at the university she
graduated from. With a PhD from Oxford University,
she will be researching machine learning in health
care and the use of artificial intelligence to improve

clinical decision-making.

The decision to come back to an environment she
knows fosters research and learning was easy, but
the Rhodes Scholar is driven deeper by a desire to

have a larger impact on the region she calls home.

“In the Arab world in general. All the doctors I've
spoken to here are excited about the research. You
can meet doctors who think that the risks of Al
outweigh its benefits and they won’t be excited at
all but the culture here is more open to it. | see

potential here for my research to grow,” she said.

Working with Cleveland Clinic and a number of other
entities, she is researching how to develop data-

driven algorithms that can predict patient outcomes

based on existing patterns in historical data, offering
insights into patient conditions. “We're also looking
into building models that are clinically useful in

real-life settings,” she explains.

However, Shamout says many of the baselines for
machine learning and other assessment systems are
built on guidelines and information set out in the
UK and the US — systems that may not entirely be
equipped for an Arab population.

Shamout is putting together a multidisciplinary team
of researchers to participate in her projects, includ-
ing clinicians, data scientists, and engineers. Being

a young researcher in a nascent field will open up

opportunities for her work to have a larger impact.

“This is the only academic institution that | would
have come back to. NYUAD supports the faculty in
a way where you can actually be productive with
your research. Faculty in other places are often
spending most of their time writing grant proposals,
which is something you do here, but it isn’t what
drives you every day. Here, you’re driven by your
quality research and the opportunity to pursue your

own ideas,” she said.
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Mind Over
Dark Matter

Professor Andrea Maccio has been
searching his entire life for something that
science knows is there but has never seen.

DARK MATTER’S ABSENTEEISM HAS VEXED THE
SCIENTIFIC COMMUNITY FOR DECADES. According
to the most fundamental laws of physics that define
gravity and energy, it not only exists but accounts

for 85 percent of all matter in the universe.

Dark matter has the biggest target on its back in

the world of science. The reward for its discovery:

an almost guaranteed Nobel Prize. But its existence
has never been directly detected. Andrea Maccio,
associate professor and program head of physics,
lives in this high-risk, high-reward field. Despite that,
Maccido remains committed to the scientific process,
never letting the allure of glory nor the fear of failure

deter him from his research.

“I’ve never owned a telescope in my life,” he says.
Instead, Maccio recreates the universe on his desk,
studying the laws that define its existence in a

supercomputer simulation of the universe.

It’s like magic, he says.

“A magician takes a card, they make you sign it, they
rip it apart, they set it on fire, and the exact same
card comes out of the pocket of the person sitting
next to you. Now you have two options: to say he’s

a true magician or you say it’s a trick. Of course, we
know it’s a trick, but if | asked you what is the trick,
you wouldn’t know, you can’t tell me. But why do you
know there’s a trick? Because you know that there
are certain laws of physics that cannot be violated.

The same applies to dark matter.”

Failure to detect dark matter is not for lack of

trying and its pursuit is not for the faint of heart.
Astrophysics remains one of the most nascent fields
in science. As it stands today, 96 percent of the
universe is still unknown, leaving much for academics

like to Maccid to discover.

XENONIT Dark Matter Search
To avoid contact with any earthly particles, the world’s most sensi-
tive dark matter detector is housed hundreds of feet below ground
in the mountains of central Italy. The XENONIT experiment involves
experts from NYU Abu Dhabi and around the globe.
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RESEARCH HIGHLIGHTS

D)

A DECADE OFINNOVATION
THAT DRIVES PROGRESS

Technology has opened up a world of unimaginable possibilities. Much of the

meteoric rise of innovative computing and engineering began in universities.

NYU Abu Dhabi has established its position at the vanguard of innovation over

the last 10 years.

ROBOTICS

A desktop robot built at NYU Abu Dhabi can teach

people to pen perfect Arabic.
Hand-guiding haptic technology has proven to

improve learning outcomes for grade school students

as well as children with learning difficulties.
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DYNAMIC DRONES

NYU Abu Dhabi and
the Abu Dhabi Airport
are working together
to protect and mon-
itor state-of-the-art
infrastructure at the
city’s new international
airport, and ensure the

safety of workers.

The aerodynamic
design of the airport
roof isn’t safe for
humans to inspect. So a

sophisticated drone with

robotic arms has been
constructed to do the
work instead, “minimiz-
ing the risks and hazards
of using humans in
difficult tasks,” explained
Anthony Tzes, professor
of computer and electri-

cal engineering.



CYBERSECURITY

It’s difficult to protect systems from hackers, and

systems are at the core of everything we do.

A team of experts have developed a logic-locked,
unhackable microprocessor chip that won’t work un-
less you have the password — a major breakthrough

in cybersecurity.

SMART MATERIALS

Imagine a future where your smartphone can automatically mend its broken screen while you sleep.

Smart crystals grown in a lab have been discovered to heal cracks on their own at room temperature,

in less than 24 hours.

“We believe other self-healing crystals exist and they are waiting to be discovered,” said Patrick

Commins, research scientist.
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