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Climate Models Help Explain

WERE PROBABLY CREATED BY RUNNING
to atemporary warming and resultant
rainfall that carved the Martian valleys.
i However, that would not have gener-
ated enough water to do the job, ac-

. cording to James Kasting, Evan Pugh
Professor of Geosciences, Penn State.

E XTENSIVE VALLEY NETWORKS ON MARS

water billions of years ago, but
the source of that water is unknown.
Now, a team of Penn State and NASA
researchers is using climate models to
determine whether and how green-
house warming might have been the
source of the water.

Previous studies supported the likeli-
hood that flowing water existed on
early Mars, but it’s not known how
surface warming occurred to produce
liquid water, and how much water was
really there.

One hypothesis claims that intense
bombardment of Mars by asteroids led

In 2014 aresearch group led by

Kasting proposed that early Mars was
warmed by a dense atmosphere of
greenhouse gases, specifically carbon
i dioxide and hydrogen. They have
since focused on hydrogen because
other greenhouse mechanisms have

» Formation of Mars Valleys

largely been ruled out.

This year Kasting’s group used a math-
ematical climate model that simulates

i aspects of atmospheric chemistry to

. determine whether Martian “air” could
have contained enough hydrogen to

i drive warming. The model suggested
that volcanic activity caused by plate

. tectonics would have been needed to

i produce that much hydrogen. Because
. it’s not known yet whether early Mars

. had plate tectonics, the team will look

i into other ways hydrogen might have
built up in the atmosphere.

. __CARRIELEWIS

.Sonny Harman/ Penn State




Slick Invention

The leaves of the lotus flower, and other natural surfaces that
repel water and dirt, have been the model for many types of
engineered liquid-repelling surfaces. As slippery as these sur-
faces are, however, tiny water droplets still stick to them. Nowy,
Penn State researchers have developed nano/micro-textured,
highly slippery surfaces able to outperform these naturally
inspired coatings, particularly when the water is in the form of
vapor or tiny droplets.

Enhancing the mobility of liquid droplets on rough surfaces
could improve condensation heat transfer for power-plant
heat exchangers, create more efficient water harvesting in arid
regions, and prevent icing and frosting on aircraft wings.

“This represents a fundamentally new concept in engineered
surfaces,” says Tak-Sing Wong, assistant professor of me-
chanical engineering and a faculty member in the Penn State
Materials Research Institute.

“Our surfaces combine the unique surface architectures of
lotus leaves and pitcher plants in such a way that these surfaces
possess both high surface area and a slippery interface to en-
hance droplet collection and mobility. We have demonstrated
for the first time experimentally that liquid droplets can be
highly mobile when in the Wenzel state,” a physical state in
which liquid droplets typically stick to rough surfaces.

The researchers used micro- and nanoscale etching techniques
on asilicon surface to make Wenzel-state droplets mobile. They
say the same design principle can be easily extended to metals,
glass, ceramics, and plastics. A U.S. provisional patent has been
filed for their work.

—A'NDREA ELYSE MESSER

Xianming Dai, Chujun Zeng, and Tak-Sing Wong/ Penn State

PURPLE POTATOES PACK POWERFUL PUNCH

OMPOUNDS FOUND IN PURPLE POTATOES MAY
C HELP KILL COLON CANCER STEM CELLS AND

limit the spread of the cancer, accord-
ing to food scientist Jairam K.P. Vanamala

and colleagues at Penn State and the
University of Colorado.

Colon cancer is the second leading cause

of cancer-related deaths in the U.S. and
responsible for more than 50,000 deaths
annually, according to the American Cancer
Society. Attacking stem cells is an effective
way to counter cancer, says Vanamala.

“You might want to compare cancer stem
cells to roots of weeds. You may cut the weed,
but as long as the roots are still there, the
weeds will keep growing back and, likewise,
if the cancer stem cells are still present, the
cancer can still grow and spread,” he says.

In an initial study, the researchers found
that an extract from baked purple potato
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suppressed the spread of colon cancer
stem cells while increasing their mortal-
ity in a lab dish. The team then tested the
effects of eating baked purple potatoes on
mice with colon cancer and found similar
results. For a human, the effective portion
size would be about the same as eating a
medium-size purple-fleshed potato for
lunch and dinner, or one large purple-
fleshed potato per day.

Vanamala says purple potatoes may
contain several substances that work on
multiple pathways to help kill the stem
cells, including anthocyanins and chlo-
rogenic acid. They also contain resistant
starch, which bacteria in the gut can con-
vert to short-chain fatty acids that regulate
immune function in the gut and suppress
chronic inflammation.

—MATT SWAYNE
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COPS, NOT DOCS

OOR SCHOOLS THAT
P HAVE MORE BLACK AND

minority students
tend to punish students
rather than seek medical or
psychological interventions
for them, according to a
Penn State sociologist.

“There’s been a real push
toward school safety and
there’s been areal push

for schools to show they
are being accountable,”
says David Ramey, assistant
professor of sociology and
criminology. “But any zero-
tolerance policy or manda-
tory top-down solutions
might be undermining
what would be otherwise
good efforts at discipline,
and not establishing an
environment based around
all the options available.”

According to the study,
schools and school districts
with a greater percent-

age of black students had
significantly higher rates
of expulsions and suspen-
sions, as well as higher
rates of referrals to law
enforcement and arrests.
Schools and districts with

larger black populations
also have lower enrollment
in government programs
designed to stop discrimi-
nation against students
with disabilities.

Parental reaction to the
increased media atten-
tion on school shootings
and violence at inner city
schools in the late 20th
century is one reason that
school officials adopted
zero-tolerance policies.

“In the late "90s crime
declined massively, but
media coverage of crime
did increase in scope,” says
Ramey. “We started seeing
reports of school shootings
and terrorism and that
created a push to create the
perception of safe schools,
which included police in
the schools and metal de-
tectors at the doorway.”

Ramey collected data from
60,000 schools in more
than 6,000 school districts
for the study.

—MATT SWAYNE

iStockphoto

Smells Like Teen Substance Use

Penn State researcher Stephanie Lanza analyzed data collected
from nearly 600,000 U.S. high school seniors surveyed between
1976 and 2013, focusing on rates of use of alcohol, cigarettes,
and marijuana during this span. Among her findings were that
cigarette and alcohol use are stable or declining. Marijuana use,
although still well below late-1970s levels, is currently on the rise.
—VICTORIA M. INDIVERO
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Shoba Sivaprasad Wadhia is the founding director of the Center
for Immigrants’ Rights Clinic at Penn State Law. She spoke with
editor Cherie Winner about her work and about some of the
hot-button political issues involving immigration.

WHAT DO YOU THINK OF PROPOSALS TO BAR POTENTIAL
IMMIGRANTS BASED ON THEIR NATIONALITY OR RELIGION?

We already have per-country caps in our immigration system.
With individuals who are seeking a permanent visa through

employment or family, no more than ‘X’ percentage of these A

visas can go to nationals of a particular country. We have not
historically seen an outright ban on an entire religion. That,

in many ways, is unprecedented—and it raises a host of ques-

tions ranging from whether it’s constitutional
to whether it can even work. | find it hard to
believe that a court would uphold the consti-
tutionality of a such a ban. Our refugee law
protects people fleeing from persecution on
account of race, religion, nationality, political
opinion, or membership in a particular social
group, so a ban would undercut our own
principles around refugee protection. Many
who are from countries like Syria are fleeing
persecution, and we have obligations, both
morally and legally, to protect them.

N

WHAT ABOUT FEARS THAT SOME REFUGEES
COULD BE TERRORISTS?

Fear has never been a good foundation for

making immigration law or policy. The public deserves to
feel safe and to have faith that our government adequately
screens individuals before they are admitted into the U.S.
Having said that, a proposal that prohibits immigration
based on someone’s religious practice is the wrong way to
handle major questions of national security. We are not
going to find the next terrorist by placing a religious test on
people who are arriving in the U.S. In the case of refugees,
they are the most-screened immigrant population to the

U.S. Most refugees wait for two years or more before they are :

admitted. The refugee program would be the last program
that a terrorist would try to use.

CAN INDIVIDUAL STATES IMPOSE THEIR OWN
IMMIGRATION STANDARDS?

As a general matter, states don’t have the legal authority to
ban certain groups of people from entering and residing
there, because immigration is a federal responsibility. But
states can make the lives of immigrants more difficult. States
and localities do play an important role in welcoming immi-
grants into their communities. It was heartening to see that

our leaders in Pennsylvania have embraced Syrian refugees
and stated publicly that they would welcome refugees here.
That inclusivity is important for individuals who are leaving
their homeland, who in some cases have spent a year or more
in a refugee camp, afraid about their future and what comes
next, who have maybe fled threats of death and violence and
who just want safety for themselves and their family.

TELL ME ABOUT THE CENTER FOR
IMMIGRANTS’ RIGHTS CLINIC.

It’s where law students step out of the classroom and take on

a lawyering role by working on projects or individual cases

related to immigration or immigrant rights. In an individual
case, that might be interviewing a client, under-

" TR
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who has no more than an elementary-school

speak English. For a policy project, it might in-
clude understanding the politics of a particular
immigration issue, like asylum, and working in
a professional manner with national nonprofits
that we represent, in producing a white paper
or areport on the issue.

YOUR BOOK IS ABOUT PROSECUTORIAL
DISCRETION—WHAT IS THAT?

Prosecutorial discretion refers to a decision
made by the immigration agency on whether
or not to enforce the law against a person or

a group of persons. There are up to 12 million people who
are living in the United States without authorization, and the
government has the resources to remove about 400,000, or
less than four percent of that population. So it has to priori-
tize who will be a target for removal, and who will not. It’s not
terribly different from the criminal justice system, where a
prosecutor is not going to bring charges against every single
person who fishes without a license or who drives over the
speed limit. A grant of prosecutorial discretion does not

have the security of a formal legal status. | sometimes call it
‘immigration purgatory.” It can be revoked at any time; it is a
temporary protection from removal. It’s still powerful to people
who previously had been living under the shadows or who
have been unable to work or drive. It opens all kinds of doors,
even though it’s not a permanent door.

Patrick Mansell

Shoba Wadhia studies how decisions about immigration cases are made.
Her first book, Beyond Deportation: The Role of Prosecutorial Discretion
in Immigration Cases, was published last year by NYU Press.

standing the nuances of interviewing somebody

education, who is traumatized, and who doesn’t
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The Hot and Cold of Growing Old

Why do summers feel hotter and winters feel colder as we age? Can we
do anything about it? Laser speckle image courtesy of Larry Kenney.

SEE STORY, PAGE 26




