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From T H E
DE AN
A GLOBAL VIEW
Dear College of Science and Mathematics Community,
Students in the College of Science and Mathematics aren’t simply citizens of
this country; they’re citizens of the world.
When they assist with the upgrade of the world’s largest particle
accelerator in Switzerland (page 5) or help children in Mexico learn to
walk (page 8), they’re building a valuable skill set that will be crucial to
their future success.
Spending time in another culture stretches students to
see the world through a new lens and puts them in the
sometimes difficult position of being the one who is
different. Considering life from another perspective builds
empathy, a crucial skill in our increasingly multicultural
world and businesses.

Switzerla

nd

page 5

After time abroad, students return to Cal Poly with
interpersonal skills that help them build an
inclusive community here on campus and in their
neighborhoods and companies after graduation.

We are working to increase the number of study abroad
opportunities that provide Learn by Doing experiences and align
with Cal Poly’s science and mathematics curriculum. Within the
college, student participation in study abroad increased nearly 30
percent between 2016-17 and 2017-18.
Some of our students don’t have the financial resources needed to
study or travel abroad. We’re committed to raising funds so that all
interested science and mathematics students have that opportunity,
regardless of their family’s income (page 23).

Bhutan

pag e 2 0

Science and mathematics are international in nature. Many of our
faculty are involved in collaborations with mathematicians and scientists
from around the world. They’re teaching physics to monks in Bhutan
(page 20) or traveling the world in search of evolving plants (page 19), and
they’re bringing everything they learn back to the classroom right here
in San Luis Obispo.
I know our alumni are also making a difference beyond our borders. We’d
love to hear the stories of how you’re using your expertise to make a positive
impact on our state, nation and world (page 22). Sharing these examples with
our current students helps them envision their future lives as global citizens.

D E A N W E N DT, D E A N

College of Science and Mathematics
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C A L P O LY S C I E N C E A N D M AT H

in E U R O P E

STUDYING CLIMATE CHANGE in ICEL AND
Mechanical engineering student Edwin Rainville
traveled to Iceland to study the processes that control
the distribution and transport of heat on Earth. After
learning about ocean sampling and data analysis
w ith physics Professor Rya n Wa lter, R a inv i l le
spent a month and a half at sea off the coast of
Greenland applying those skills and working with an
international team of scientists.

MASTERING POLYMERS in GERMANY

TELLING STORIES in IREL AND
In summer 2019, a new study abroad
prog ra m w i l l ta ke l ibera l st ud ies
students to Ireland where they’ll learn
about ancient Irish stories while visiting
the locations where the stories took place.

Undergraduate research and international exchange
shaped Taylor Page’s (Chemistry, ’18) future. Inspired
to visit Berlin after hosting a German exchange student
in high school, he’s now pursuing a master of polymer
science in a joint program through four universities in
Germany.

SPE AKING AND STUDYING
in GERMAN

TALKING BL ACK HOLES
in FR ANCE
Fol low i ng a qua r ter of resea rch
at t he M a x Pla nc k I n st it ute for
Astronomy in Heidelberg, Germany,
physics Professor Vardha Bennert
presented a tal k at a conference
on massive black holes i n Pa r is.
Bennert’s research focuses on the
relationship between supermassive
black holes and their host galaxies.

4

INTERSEC TIONS 2018-19

TESTING THE L AWS OF PHYSICS in ITALY
Thanks to a National Science Foundation grant, physics
student Aidan McGuckin spent the summer at Italy’s
Laboratori Nazionali del Gran Sasso working with an
international team of scientists — including physics
Professor Tom Gutierrez — who are searching for a
type of nuclear decay that would help explain why the
universe is made mostly of matter instead of antimatter.

While studying German language
and cinema in Lüneburg, Germany,
b io c he m i s t r y m a jo r L e a nd r e
Ravatt remained actively connected
to her underg raduate research.
She presented a poster at t he
Synthetic Biology UK Conference
in Bristol, England, and attended
the Industrial Synthetic Biolog y
Congress in Munich, Germany.

A PA R TICLE OF HIS TORY

One football field beneath the surface of the Earth in
Geneva, Switzerland, in a 27-kilometer tube that’s colder
than outer space, particles crash into each other at nearly
the speed of light. A billion times every second.
By 2026, the number of collisions will increase 5 to 10 times,
and Cal Poly students will help make it happen.
These collisions take place in the Large Hadron Collider
(LHC), the most powerful particle accelerator ever built.
W hen the protons or ions collide, they can produce
previously unknown particles that provide insights into the
fundamental workings of the universe.
Scientists are upgrading the LHC to increase the number
of collisions, which will allow them to learn about the
universe in greater detail. The improved accelerator, the
High-Luminosity LHC, will contain a good amount of
Cal Poly Learn by Doing.

IT’S INCREDIBLY E XCITING A ND
A L SO FRIGHTENING . IF OUR
DE TEC TOR WORK S, IT EN A BLE S A LL
OF THE PH YSIC S . IF IT DOE SN ’ T —
LE T’S J US T SAY THERE’S NO ROOM
FOR ERROR . —JENNIFER KL AY
THE ENGINE
“I answer the phone when the physicists call 1-800-moreprotons,” said Themis Mastoridis, a physics professor.
Mastoridis and his students play a key role in the upgrade.
Using computer models, the research team investigates
possible changes to the accelerating systems, which are
the engine of the LHC. These systems provide the energy
needed to accelerate the particles close to the speed of light.

modeling.
“I had the opportunity to sit in a meeting with some of the
top people who had designed the major systems in the LHC,
and they were talking about the work I had been doing,”
Miller said. “It was a humbling experience but also made
me feel like I had contributed something meaningful.”

T H E DATA CO L L EC TO R
Only a few of the billions of particles created every second in
the LHC are rare enough to interest scientists. Instruments
called detectors have a few trillionths of a second to decide
whether a collision might contain one of the rare — and
therefore scientifically important — particles and, if so,
record the particle’s properties.
Cal Poly students are building a new detector for the ALICE
experiment, which investigates how the universe formed
right after the Big Bang.
“It’s incredibly exciting and also frightening,” said physics
Professor Jennifer Klay, who works on ALICE and oversees
the instrument’s construction. “If our detector works, it
enables all of the physics. If it doesn’t — let’s just say there’s
no room for error.”
That means a lot of precise testing is needed. Physics
student Austin Guard traveled to CERN last summer to
help operate the current detector. While there, he worked
with a technician from Russia to construct a test stand for
the upgraded version he’s helping to build. Guard, Klay and
the rest of the team will reconstruct the test stand at Cal
Poly to test their work.
“Austin got to run the trigger system at CERN, the very
system he’s working to upg rade,” Klay said. “He got
valuable international experience and gained a unique skill
set that’s a tremendous résumé-builder.”
Wherever Guard and Miller find themselves in 2021 when
the High-Luminosity LHC turns on for the first time,
they’ll know they’ve helped make history. //

Physics major Ben Miller spent a week at CERN during
the summer observing testing on the system he’s been
Pictured: (left) Physics student Austin Guard in front of one of the 1,232 superconducting dipole magnets that steer the particle beams of the Large Hadron Collider at
CERN in Geneva, Switzerland. (top) Guard with a group of international collaborators at CERN in front of the ALICE Fast Interaction Trigger detector test stand. (bottom)
Devin Wieker (Physics, Math, '17), Aron Daw (Physics, '16), Professor Themis Mastoridis and Philippe Nguyen (Physics, '16) in the LINAC4 accelerator tunnel at CERN.
INTERSEC TIONS 2018-19
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C A L P O LY S C I E N C E A N D M AT H

in A F R I C A

COOKING WITH THE SUN in UGANDA
Students in physics Professor Pete Schwartz’s
A ppropr i ate Tec h nolog y C l a s s h ave b een
developing solar-powered cook stoves. Madison
Fleming (Industrial Technology, ’18) (right) and
a team of students traveled to Uganda in 2017 to
deploy a prototype. Presenting on the project in
2018, Fleming placed first at MIT’s annual Clean
Energ y Education and Empowerment (C3E)
Women in Clean Energy Symposium.

IMPROVING SMALL SOL AR SYSTEMS in NIGERIA
An interdisciplinary team of Cal Poly students worked with
San Luis Obispo school children and physics professor Pete
Schwartz to find ways to decrease the cost of a suitcase-sized
solar-powered system. The non-profit We Care Solar deploys
the systems to remote medical clinics around the world,
including those in Nigeria and Sierra Leone. The project is
part of Schwartz and his students’ overall research focus on
providing inexpensive solar electricity for the global poor.

6

INVESTIGATING LICHEN in SOUTH AFRICA
Biolog y Professor Nishanta "Nishi” Rajakaruna
examined the diversity of lichen species in South Africa
with funding from the National Geographic Society. His
project focused on how rainfall and temperature interact
with rock chemistry to influence the diversity of rockdwelling lichen species. Read more about Rajakaruna’s
work on page 19.
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DOING GOOD W ITH DATA

Though she’s never set foot in Africa, recent graduate
M ic h ael y n n ( M ic k y) Welt her ( St at i st ic s, ’18 ) h a s
connections to newborns in Malawi. Welther is the latest
in a string of statistics students to work with statistics
Professor Andrew Schaffner and nutrition Professor Peggy
Papathakis to investigate how to relieve malnutrition in the
southern African country.

THE M A L AWI PROJ EC T H A S GI V EN
M A N Y S TATIS TIC S S TUDENT S
THE OPPOR TUNIT Y TO S TRE TCH
A ND A PPLY THE SE DE V ELOPING
SK ILL S IN A WAY TH AT H A S RE A L
IMPLIC ATIONS FOR THE WELL- BEING
OF OTHERS . — ANDREW SCHAFFNER
“A statistician helps others achieve their research goals by
working with them on the best ways to collect and use
data,” Schaffner said. “The Malawi project has given many
statistics students the opportunity to stretch and apply
these developing skills in a way that has real implications
for the well-being of others.”
Papathakis and her students have traveled to Malawi since
2011. They study how dietary supplements can promote
healthy birth size for undernourished, pregnant women,
including teens. Malnutrition is common in Malawi and
begins during pregnancy.
“When I read about Dr. Papathakis’ work, I was really
interested,” Welther said. “The topic of global health puts
statistics to use in a way that has a real-world application.”
Papathakis’ study included 1,800 women from whom
researchers took a set of measurements over time. Welther
helped untangle the relationship between factors in the

large data set, such as food insecurity, type of food in the
household, dietary intervention and baby’s birth
size.
“The contribution of statistics students has
been crucial when it comes to analyzing
d a t a a n d i n t e r p r e t i n g t h e r e s u l t s ,”
Papathakis said. “Micky contributed to the
development of two different methods to
assess diet diversity. She was familiar with
all of our data subsets and helped explain the
Micky Welther
variables to the nutrition students. She also
assisted with writing several manuscripts that we hope to
submit for publication soon.”
Welther discovered early on that doing research opens
up a whole world of learning that can’t be found in the
classroom.
“I realized the importance of hands-on experience to see how
you can apply what you learn in the classroom on a larger
scale,” Welther said. “Participating in research projects on
campus builds critical thinking skills for problems that go
beyond tests and homework assignments. The expectation
isn't just to hash out answers. You also have to develop
additional questions to explore the vast amount of data that
you may have.”
Though she’s not planning a trip to Africa any time soon,
Welther appreciates the perspective she gained from the
interdisciplinary project.
“ T h i s projec t g ave me a new per spec t ive i nto how
statistics can be used to promote awareness and change
in global health.” //

Pictured: Cal Poly nutrition students take physical measurements and record
food intake for a study of dietary supplements for malnourished pregnant women
in Malawi (left and center) and Sierra Leone (right). Photos courtesy of Peggy
Papathakis.
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C A L P O L Y S C I E N C E A N D M A T H in T H E A M E R I C A S

“ W H E N I ’ M A N OT, I ’ M N OT J U S T
G O I N G TO TA L K TO PA R E N T S
A B O U T W H AT T H E I R C H I L D I S
DOING RIGHT OR WRONG BUT
AL SO ABOUT THEIR LIFE AND
H OW T H E Y C A N C H A N G E I T.”
— S T EPH A N I E GO M E Z- R U BA LC AVA

OVERCOMING BARRIERS
Stephanie Gomez-Rubalcava explores life with a passion for helping others discover
their full potential.
Bor n i n Sa nta Ma r ia, Ca l i f., Stephanie GomezRubalcava (Kinesiolog y, ’18) spent her first eight
years in Mexico, a country that will always feel like
home and that shaped her career aspirations. It was
in Aguascalientes, Mexico, that “I fell in love with
OT,” she said.

After learning about OT from advisors and faculty
members at Cal Poly, Gomez-Rubalcava was intrigued,
but she didn’t yet know whether it was the path for her.
While visiting family in Aguascalientes after her first
year at Cal Poly, she found the perfect opportunity to
test out OT.

A n important but little-known profession, OT, or
occupational therapy, helps people with physical or
mental disabilities learn how to perform everyday tasks,
giving them a higher degree of independence.

She volunteered at the Teletón Children's Rehabilitatin
Center, a charity that helps low-income children with
disabilities learn the skills they need to eat or get dressed
by themselves. Growing up, she had seen TV ads for
Teletón regularly.

Gomez-Rubalcava knew she wanted a career that
focused on helping others and credits her family
background with inf luencing her direction in life.
“My parents have always taught me service to others
and the value of family,” she said.

8
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Assigned to do arts and crafts with the kids waiting for
their appointments, Gomez-Rubalcava was impressed
when she saw young boys and g irls gain g reater
independence by learning to hold utensils or fasten
buttons. When she returned to Teletón for a second

“ S H E WA S S O H A PP Y A N D H E R
G R A N D M A WA S S O H A PP Y. I T
MADE A RE AL DIFFERENCE IN
T H E I R L I V E S .” — S T EPH A N I E GO M E Z- R U BA LC AVA

M Y PA RENT S H AV E A LWAYS TAUGHT
ME SERV ICE TO OTHERS A ND THE
VA LU E OF FA MILY. — S T E P H A N I E G O M E ZRUBALCAVA

summer to shadow one of the occupational therapists, she
especially connected with Marisol, an 8-year-old girl who
came to the center using a walker.
Under professiona l g u ida nce, Gomez-Ruba lcava
constructed a brace out of plastic, cotton and fabric
that would allow the young girl to walk on her own. As
Marisol returned week after week to receive therapy and
learn how to use the brace, Gomez-Rubalcava marveled
as the child’s ability to walk unaided improved.

“I was like, wow, I was a part of that process that helped
her walk better. She was so happy and her grandma
was so happy. It made a real difference in their lives,”
Gomez-Rubalcava said.
W hen she ret urned to Cal Poly that summer, an
undergraduate research opportunity set her on the road
to turn her newfound passion into a reality.
A Frost Research Fellowship allowed Gomez-Rubalcava
to work as a research assistant for Professor Suzanne
Phelan’s study examining how diet and exercise during
pregnancy affect a woman’s risk for gestational diabetes
and the baby’s risk of obesity. That first summer, she
enrolled women who were patients at Community
Healthy Centers of the Central Coast as participants in
the study.
Continued ›

Pictured: Stephanie Gomez-Rubalcava with family members, child clients and staff of the Teletón Children's Rehabilitatin Center in Aguascalientes, Mexico.
Photos courtesy of Stephanie Gomez-Rubalcava.
INTERSEC TIONS 2018-19
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C A L P O L Y S C I E N C E A N D M A T H in T H E A M E R I C A S

As she continued to work on the study, Gomez-Rubalcava
became involved in all aspects of the research process,
from writing grants to going into the field and collecting
data such as height and weight measurements. These
experiences gave her a broader understanding of how to
treat her future patients.

I F I WO U L D N ’ T H AV E CO M E T O
C A L POLY, I WOULDN ’ T H AV E H A D
THE SE OPPOR TUNITIE S .
— S T E P H A N I E G O M E Z- RUBALCAVA

“When I’m an OT, I’m not just going to talk to parents
about what their child is doing right or wrong but
also about their life and how they can change it,” she
said. “The whole family structure makes a difference.
I learned that doing research here, and I’ll always be
grateful to Cal Poly for that.”
Gomez-Rubalcava’s native Spanish was a crucial skill as
many of the study participants only spoke Spanish. In
the course of the research, she learned an entirely new
vocabulary specific to health and medicine. She also
saw a need for OT to be offered in Spanish and other
languages for underserved populations on the Central
Coast. With her newfound skills and vocabulary, she’s
well-positioned to provide those resources in the future.
“No matter where we humans are, we find a way to
overcome barriers,” Gomez-Rubalcava said. “That’s
what OT does. It helps people overcome barriers
physically and emotionally. I almost flunked third grade.
Look at me now — I’m a college graduate from Cal Poly
and looking forward to bigger and better things.”
This year, Rubalcava is working as a full-time research
assistant in Cal Poly’s Center for Health Research while
she applies for OT graduate programs beginning in
fall 2019. Her research experiences will be a key factor
strengthening her applications.
“If I wouldn’t have come to Cal Poly, I wouldn’t have had
these opportunities,” she said. “Every year something
better has happened at Cal Poly." //

Pictured: (top) Sample art projects are offered to children while they wait for
therapy sessions at the Teletón Children's Rehabilitatin Center. (middle) Stephanie
Gomez-Rubalcava at the Teletón Center. (bottom) Building blocks, puzzles and art
projects are offered to children while they wait for their therapy sessions at the
Teletón Center.
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WONDERING AT THE WORLD
BY E L I S A B E T H M A R C I A N O, L I B E R A L S T U D I E S M A J O R

On March 30, 2018, my passport received its first stamp
in Cusco, Peru. As I arrived at 11,152 feet elevation, the
culture shock hit me. I entered a reality of reckless drivers,
stray dogs and street vendors. Simultaneously, I was
enthralled by the vast, green mountains that defined the
landscape outside the city. I knew this would be a unique
experience, but I never thought I would be breathless just
walking to school or be unable to flush toilet paper!
Luckily, each of us in the Cal Poly in Peru program got
paired with another Cal Poly student in a homestay family,
so I had a friend who went through each challenge by my
side and will stand by me long after this trip.
My academic focus was working toward my Spanish minor.
The 23 students each took two informative Spanish and
Latin American culture classes, but much of the learning
that enriched our cultural awareness happened outside of
school.
We became immersed in the lifestyle through interviewing
our host parents. Discussing their thoughts about religion,
diversity, gender and politics personally taught us that
Latin America is more modern than many people perceive.
On my favorite weekend excursion, we traveled down the
Amazon River in the pouring rain while eating fried rice
out of a giant leaf. As we climbed up the rickety staircase
tower above the treetops, the sun slowly fell below the
horizon in a breathtaking sunset. At night, we listened to
the peaceful sounds of the rainforest while falling asleep
under the safety of our mosquito nets.
Machu Picchu definitely deserves its spot as a Wonder of the
World, as it literally took my breath away in more ways than
one. No matter how many photos we took, it was impossible
to capture how stunning this landmark is in person.

One of the most rewarding parts of the experience was
volunteering in a native community called Taucamarca.
Our group helped hand-build more than 40 improved
cookstoves in their homes and handed out shoes to the
children. We were humbled by the gratitude of the people
as they thanked us with the local delicacy — guinea pig.
Playing soccer was another highlight, and as a future
teacher, I really treasured making personal connections
with the kids.

SEEING THE WORLD A ND
WITNE SSING A COMPLE TELY
DIFFERENT WAY OF LI V ING TRU LY
CH A NGED M Y LIFE , A ND THE SE
MEMORIE S WILL L A S T.
— ELISABETH MARCIANO

The thrill of adventure, the beauty of nature, the diversity
of culture and the gain of lasting friendships made this
experience so worthwhile. Seeing the world and witnessing
a completely different way of living truly changed my life,
and these memories will last. Someday I hope to take what
I learned in Peru and give my own students the chance to
experience the world, one hands-on lesson at a time. //

Pictured: (Clockwise from top left) Machu Picchu; Elisabeth Marciano and fellow
students atop Mount Machu Picchu; the Iglesia de la Compañía de Jesús in the
Plaza de Armas in Cusco, Peru; Elisabeth Marciano (left) and Lia Arambula
with a friendly llama; salt flats in Maras, Peru; Cal Poly students at the Parque
Arqueológico Tipón, a site of Incan ruins.
INTERSEC TIONS 2018-19
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C A L P O L Y S C I E N C E A N D M A T H in A N T A R C T I C A
View related video online
at cosam.calpoly.edu/intersections

GROWING UP ON THE ICE
An aircraft comes to a halt on a runway constructed on a massive ice sheet at the bottom of the
world. A team of Cal Poly biology researchers emerges to witness the world’s largest frozen desert
and Mount Erebus, an active volcano, steaming in the distance. The researchers travel for an hour
in a custom heavy-duty vehicle designed to operate on the icy road of compacted snow that leads to
McMurdo Station, Antarctica.
The largest Antarctic station, McMurdo serves as the
primary logistical hub for half of the continent. The
sprawling facility is built on the bare volcanic rock of
Hut Point Peninsula on Ross Island, the most southern
solid ground in the world, which is accessible by ship
only during the summer months of December through
February.
The Cal Poly team consists of biolog y professors
Heather Liwanag and Lars Tomanek, graduate student
E m ma Weit zner, post-doc L i n nea Pea r son a nd
Sophie Whoriskey, a marine mammal veterinarian.
T hey ’ve come to the f r ig id south for a 10-week
research expedition to investigate Weddell seals, the
southernmost breeding mammals on Earth.
In only a few weeks, Weddell seal pups develop the
ability to maintain a steady body temperature both on
12
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top of the sea ice and within the 28-degree seawater
where they forage for food.
“Weddell seals have an amazing physiology that allows
them to dive to deep levels and stay submerged for a
long time,” said Liwanag, who leads the team. “The
question is how do the seal pups develop, in a very
short amount of time, the physiology to be able to take
these deep dives and stay submerged so long.”
The Weddell seal can dive to depths of 2,000 feet and
stay under for up to 90 minutes. They can grow to 10
feet and weigh about 1,000 pounds, and in the wild
they can live up to 30 years. Pregnant females usually
g ive birth to one pup in October or November —
spring in the Southern Hemisphere. These young are
silver or light brown — their parents are spotted gray
and black — and can swim by two weeks of age.

Photo taken under NMFS permit 21006 and ACA permit 2018-013.

I AM SO PROUD TO HAVE CONTRIBUTED TO THIS FIELD OF
STUDY AND THE SCIENTIFIC KNOWLEDGE AVAILABLE ON
— EMMA WEIT ZNER

Thanks to a National Science Foundation grant, the
researchers intend to solve the mystery of how the
young pups maintain their internal temperature in this
extreme environment. The way seal pups stay warm in
polar environments varies across species, and scientists
don’t know yet what mechanism Weddell seals use.

“There are a few different strategies the pups can use
to stay warm on the ice, so we measured how much
blubber they have, how long it took them to shed their
thick fur coat, and the amount of energy they spent
staying warm on ice compared to in the water,” said
Weitzner, a graduate student.
MURD

TA

O

C

S

To learn how these pups become master divers, the
team typically spent 8-12 hours on the sea ice gathering
data. Once located, pups were tagged with time-depth
recording devices. Blood and muscle samples were
then collected from one group of pups and metabolic
rates recorded from a second group. This data will later
be compared to the animals’ dive behavior in hopes

of discovering how they store oxygen in their early
development.

M

THESE ANIMALS.

TION

Continued ›
INTERSEC TIONS 2018-19

13

C A L P O L Y S C I E N C E A N D M A T H in A N T A R C T I C A

THOSE PUPS ARE DARN CUTE, BUT DON’T UNDERESTIMATE
HOW TOUGH THEY ARE.

—L ARS TOMANEK

Though the team planned procedures meticulously to ensure the safety of all
researchers and animals, field work is not always predictable, especially in such
an extreme climate.
“We had at least two captures of animals that involved crossing cracks in the sea
ice,” said Liwanag. “This pup and his mom liked a particular spot on the other
side of a crack that kept getting larger and larger over the season.”
Tomanek described an experience when a particularly concerned mother seal
nicknamed “Momzilla” pushed the researchers within feet of the frigid waters
during an observation procedure.
“One thing you learn as a field biologist is that 1,000-pound animals are going to do what
they want,” said Tomanek with a chuckle that only comes with hindsight. “Those pups are darn cute, but don’t
underestimate how tough they are.”
Despite the challenges, the opportunity to learn about these amazing animals continues to inspire the team. Much
is known about Weddell seal adults, but little is known about how the young pups develop into one of the world’s
most resilient mammals and best marine-divers. The data the team collected will help change that.
“As a graduate student, I am so proud to have contributed to this field of study and the scientific knowledge available
on these animals,” said Weitzner. “I am extremely fortunate to have been given this opportunity.” //

Pictured: Cal Poly researchers attach a VHF radio tag to a Weddell seal pup in McMurdo Sound, Antarctica. From left to right: Sophie Whoriskey, field veterinarian with the
Marine Mammal Center; Emma Weitzner, Cal Poly graduate student; Professor Heather Liwanag; and Linnea Pearson, Cal Poly postdoctoral researcher. Photo credit: Lars
Tomanek. All photos of seals taken under NMFS permit 21006 and ACA permit 2018-013.
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TE ACHER , RE SE A RCHER , E X PLORER

When Lesley Anderson (Biological Sciences, ’12; Single
Subject Teaching Credential, ‘13) v isited A ntarctica,
she took her ent i re 11t h-g rade biolog y c la ss w it h
her — virtually.
As a member of the PolarTrec program, which pairs teachers
with a research team in Antarctica, Anderson shared every
step of her journey to the bottom of the world with her
students, from trying on parkas and boots to speaking with
them live from McMurdo Station.
Anderson teaches at High Tech High in Chula Vista,
California, a high-needs, Title I school. Many of her students
have never left the city where they were born.
Anderson’s research career began as an undergraduate at
Cal Poly studying the home range of rattlesnakes and the
mating habits of fish. Her passion for incorporating this
real-world research into her teaching was piqued when
she participated in the in the California State University's
Science Teacher and Researcher (STAR) Program, which
Cal Poly leads.
“The STAR Program completely changed how I think about
teaching,” Anderson said. “When kids see someone who
has done research, it makes science much more tangible
to them. I've had girls tell me, 'I didn't know girls can do
that in science.' It's been inspiring to see them change their
perspective."
STAR also kicked off her interest in frigid climates, giving
her the opportunity to spend two summers at NASA’s Jet
Propulsion Laboratory doing research on arctic climate
change. The experience helped her land a spot w ith
PolarTrec on her first try.
The Cal Poly connections continued in Antarctica where
Anderson worked on the Askaryan Radio Array, installing
antennas that detect high-energy particles called neutrinos.

I ’ V E H A D GIRL S TELL ME , 'I DIDN ’ T
K NOW GIRL S C A N DO TH AT IN
SCIENCE .' IT’S BEEN INSPIRING
TO SEE THEM CH A NGE THEIR
PERSPEC TI V E . — L E S L E Y A N D E R S O N

Though not at McMurdo at the same time as Anderson,
Cal Poly physics Professor Stephanie Wissel studies these
hard-to-detect particles using the same array.
W hen A nderson returned home to Chula Vista, she
discovered just how much her trip had inspired her students.
“A handful of students are interested in applying to their
own Arctic or Antarctic expedition. It’s been exciting to
watch the passion from young high school kids wanting to
become scientists,” she said.
The students enjoyed it so much that they convinced
Anderson to visit all seven continents in 2018. They even
helped her plan her trip to her seventh and final continent,
South America.
Anderson continues to be an explorer in her teaching.
Her students are currently partnering with Rising Tide
Conser vat ion to t ur n her classroom into a work ing
aquarium laboratory, bringing her research full circle, back
to those first studies of mating fish. //
Pictured: (left) Lesley Anderson holds the California state flag signed by her
students at the ceremonial South Pole marker. (right) The Askaryan Radio Array
drilling team assembles the final working pieces of the hot water drill that will
create 200 meter holes in the ice to deploy radio antennas. (bottom) An LC-130
prepares to take off from the ice runway at McMurdo Station, transporting the
research team and fresh food to the South Pole. Photos courtesy of Lesley Anderson.
INTERSEC TIONS 2018-19
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C A L P O LY S C I E N C E A N D M AT H

in A U S T R A L I A
SHARING ASTRONOMY around AUSTR ALIA
Physics professor Vardha Bennert traveled down
under to present on the relationship between
supermassive black holes and their host galaxies.
She gave an invited talk at the University of Sydney
and also spoke at the University of Queensland in
Brisbane and at Swinburne University of Technology
and Monash University in Melbourne.

BAT TLING CORROSION in MELBOURNE
Chemistry Professor Erik Sapper helped to
establish a collaboration among Cal Poly’s Kenneth
N. Edwards Western Coatings Technology Center,
the Royal Melbourne Institute of Technology
University, and the governmental Commonwealth
Scientific and Industrial Research Organisation
in Melbourne, Australia. Researchers are working
together to develop improved methods of corrosion
detection and prevention in buildings, airplanes
and automobiles.
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E XPLORING NANOELECTRONICS in NEW ZEAL AND
Physics Professor Colleen Marlow and her Kiwi collaborators
received the prestigious Marsden Award from the Royal Society of
New Zealand. Marlow’s former student, Erica Happe (Physics, ’18)
is now pursuing a doctoral degree at Victoria University, Wellington,
New Zealand, where she will continue to collaborate with Marlow
on their research into complex nanoelectronic networks. Part of
the $680,000 award will fund Happe’s doctoral research, as well
as her return to Cal Poly to share her expertise and mentor current
undergraduate researchers working on the project.

C AME FOR THE WAV E S, S TAY ED FOR THE ANIMAL S

What motivated Pamela Manning (Biochemistry, ’88) to
become the first U.S. citizen to earn a degree in veterinary
science from the University of Sydney, Australia? Surfing,
of course.
“Everyone was traveling to Australia surfing. Everyone was
saying it was like California used to be,” Manning said.
The juncture between geography, recreation, work and
giving back that now characterize Manning’s career and
lifestyle have roots in her Cal Poly experience.
“I came from a rough area in L.A. Cal Poly was like magic
for me, going from density and concrete to those open
fields,” Manning said. “I had really beautiful friendships.
The education was remarkable.”
Manning knew she wanted to be a vet when she arrived
at Cal Poly.
“When I was little I always had pets and really valued their
companionship, and when they died, the depth of the loss
was very deep,” Manning said. “So I always wanted to
help people who had these deep relationships.”
Manning currently splits her time between teaching vet
students at the University of Sydney and working with the
Royal Society for the Prevention of Cruelty to Animals
(RSPCA). In the latter role, she works in economically
disadvantaged locations on the outsk irts of Sydney.
Ser v ing animals and people in a variet y of settings,
Manning has developed the approach of treating people
and their pets as a unit.
“They’re really one, the client (human) and the patient
(animal),” Manning said. “There are massive differences
in treatment depending on relationships. It’s not just what
the patient has. It’s what the patient has and what page
the client is on. The clients who touch me the most are my
most vulnerable people.”

Twice a year, Manning travels to aboriginal communities
i n remote a reas of Aust ra l ia to volu nteer w it h
the organization A nimal Management in Rural and
Remote Indigenous Communities. In these areas, an
overpopulation of dogs — as well as cats, pigs, donkeys
and camels — causes health problems for children, such
as worms or infections that can lead to heart lesions or
rheumatic heart disease.

THERE A RE M A SSI V E DIFFERENCE S
IN TRE ATMENT DEPENDING ON
REL ATIONSHIPS . IT’S NOT J US T
WH AT THE PATIENT H A S . IT’S WH AT
THE PATIENT H A S A ND WH AT PAGE
THE CLIENT IS ON . THE CLIENT S
WHO TOUCH ME THE MOS T A RE M Y
MOS T V U LNER A BLE PEOPLE .
— PAMEL A MANNING

“Desexing (known as spaying and neutering in the U.S.)
outdoors is really lovely,” Manning said. “You set your
surgery table outside and desex all day with the vista
of the desert in front of you. You get 360-degree sunset
views. Little kids come and watch. Dogs wake up and
wander home.”
Serving people, serving animals and enjoying the great
outdoors — all in a day’s work down under. //

Pictured: Pamela Manning at Freshwater Beach north of Sydney — a prime spot
for the waves that brought her to Australia — and at home with her companions
Banjo and Mr. Snuggles.
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C A L P O LY S C I E N C E A N D M AT H

in A S I A

TE ACHING MONKS AND NUNS in BHUTAN
Teaching science to monks and nuns has become a
regular activity for physics Professor Stamatis Vokos.
For his fourth volunteer stint with the organization
Science for Monks and Nuns, he traveled to the town
of Trashigang, Bhutan, and worked with monastics
from multiple monasteries. See page 20 for photos of the
science lessons.
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PRESENTING STATISTICS EDUCATION in JAPAN
The Cal Poly Statistics Department is known worldwide
for its contributions to developing the best methods to
teach statistics. So it was no surprise that a large contingent
traveled to the 10th International Conference on Teaching
Statistics in Kyoto, Japan. Presenters included statistics
alumni Stephanie Mendoza ('18) and Noelle Pablo ('18)
(pictured with Mendoza at left) and faculty members Beth
Chance, Jimmy Doi, Hunter Glanz, Karen McGaughey,
Anelise Sabbag, Dennis Sun and John Walker.

ACCEPTING THE INVITATION in JAPAN
Professor Jimmy Doi is making a habit of bringing
statistics Cal Poly style to Japan. He gave invited
talks there for two years running. At the Workshop
on Undergraduate Education of Data Science at
Shiga University in 2017, he focused on statistical
computing as it’s used in Cal Poly courses. In
2018, he joined students and colleagues at the 10th
International Conference on Teaching Statistics in
Kyoto, where he spoke on active learning.

SOIL AMBA SSA DOR TO THE WORLD

In 1990, a 19-year-old Sri Lankan student fled a home
torn by a civil war that would rage on for another 19 years.
The young man would go on to become an expert on the
ecology of California’s state rock —serpentinite.
Cal Poly biology Professor Nishi Rajakaruna discovered a
passion for plants that grow on serpentinite outcrops as a
graduate student. Because these rocks are often found near
heavy metal and asbestos mining sites, the soil that comes
from them — called serpentine soil — often contains high
concentrations of heavy metals and low levels of nutrients.
Plants growing on this soil have adapted to these harsh
conditions.

M Y RE SE A RCH AT C A L POLY H A S
GI V EN ME THE OPPOR TUNIT Y
TO PUT THE K NOWLEDGE A ND
PROBLEM -SOLV ING SK ILL S I H AV E
ACQU IRED INTO PR AC TICE .
— MARY DEVLIN

Rajakaruna has traveled the globe — including India, Sri
Lanka, Albania, South Africa, Russia, Cuba, Portugal, Italy,
Malaysia and Japan — promoting interdisciplinary research
in geobotany, including the potential of these plants to
clean up contaminated soil by extracting heavy metals.
In 2016-17, Rajakaruna was awarded a Fulbright U.S.
Scholar Award to give back to the academic community in
his homeland and in India. He worked with hundreds of
students and faculty and gave numerous talks.
“I had the privilege of mentoring high school students
apply ing for U.S. colleges, underg raduates apply ing
for American graduate programs, and faculty looking

for sabbatical opportunities in North A merica,” said
Rajakaruna. “This was by far the most satisfying part of my
Fulbright journey.”
Rajakaruna brings his international experience back to
campus, where he involves undergraduate students in all
the stages of their shared research projects.
M ic robiolog y sen ior A nt hony Fer rero i s st ud y i ng
the ecolog y and evolution of milkwort jewelf lower, a
serpentine endemic plant that is able to accumulate levels
of nickel that are toxic to other plants.
“This research has given me the opportunity to go out into
the field and get some serpentine soil under my fingernails,
build relationships with world experts, and embrace the
Learn by Doing mentality of Cal Poly,” said Ferrero.
Mary Devlin (Environmental Earth Science, ’18) examined
the way native and non-native plants interacted on
serpentine soil enriched with nutrients from industrial and
agricultural activities or exposed to fire retardant.
“My research at Cal Poly has given me the opportunity
to put the knowledge and problem-solving skills I have
acquired into practice,” said Devlin.
Ultimately, the students will follow in their mentor’s
international footsteps and present their findings at the
10th International Conference on Serpentine Ecolog y
i n Yek ater i nbu rg , Russia, where t hey w i l l become
members of the global community of scientists working
on serpentine habitats. //

Pictured: (left) Nishi Rajakaruna (second from right) plants a Platanus orientalis
(Old World Sycamore) sapling on the Aligarh Muslim University, India, campus.
During his visit Rajakaruna gave numerous presentations on plant-soil relations of
harsh soils and held workshops for undergraduate and graduate students interested
in studying in the U.S. (right) Rajakaruna with instructors from the Botany
Department at the University of Peradeniya, Sri Lanka, and staff from the U.S.
Embassy in Sri Lanka following a lecture titled “Travels of a Botanist: Following
my Passion for plants from Sri Lanka to North America and Beyond.”
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C A L P O L Y S C I E N C E A N D M A T H in A S I A

BUDDHA TO BERNOULLI :
TEACHING PHYSICS TO
MONKS AND NUNS
Working with the nonprofit organization Science for
Monks and Nuns, physics Professor Stamatis Vokos
taught an enthusiastic group of beginning science students
in Trashigang, Bhutan — Buddhist monastics from the
Rangjung Monastery and other monasteries in the area.

Pictured: (Clockwise from top right) A battery, a thin wire and a cheap magnet
can create an impressive electric motor. Monks debate the motion of Sun across the
sky on vernal equinox using a shadow plot. A nun explores the surprising effects of
atmospheric pressure. Light traveling in straight lines produces an inverted image
through a pinhole. Calibrating spring scales before conducting experiments to discover
Newton’s laws.
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C AL POLY AROUND THE WORLD

Lesley Anderson (Biological Sciences, ’12;
Single Subject Teaching Credential, ‘13)
shows her Cal Poly pride at the South Pole.
Anderson is an 11th grade biology teacher
in Chula Vista, California. Through the
PolarTrec program, she joined a team of
research scientists in Antarctica. Read
more about her work on two international
neutrino detectors on page 15.

Stephanie Mendoza (Statistics, ’18) (left) and Noelle
Pablo (Statistics, ’18) gave research presentations
at the 10th International Conference on Teaching
Statistics in Kyoto, Japan. Mendoza’s resea rch
focused on how well statistics students retained
concepts fol low i ng a class. Pablo i nvest igated
different methods of teaching statistics and whether
combining those methods was effective.

Cal Poly researchers traveled to the ocean floor near
St. Croix, U.S. Virgin Islands. Bottom row, from left,
alumni Marilla Lippert (Biological Sciences, ‘18) and
Maurice Goodman (Biological Sciences, ‘17) and
students Peter VanderBloomer and Hannah Rempel
(top) investigated the impacts of parrotfish grazing on
Caribbean coral reefs. The group’s research is part of an
ongoing study led by Professor Ben Ruttenberg.

Standing in f ront of the histor ic
Brandenburg Gate in Berlin, Germany,
Taylor Page (Chemistry, ’18) sports
some classic Cal Poly swag. Page’s
undergraduate research in polymers
with Professor Phil Costanzo led to
his pursuing a master’s degree in
polymer science in Germany.
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C A L P O L Y S C I E N C E A N D M A T H from H O M E

OH THE PL ACES YOU ’ VE BEEN
SHARE YOUR INTERNATIONAL STORIES
Leaving the country in 2019? Took a long plane ride in 2018?

We want to hear your stories. Email cosam@calpoly.edu or tag us on

your social posts when you’re abroad during 2019 and we’ll share select
stories on Facebook and Instagram. Bonus points for Cal Poly gear!

C A L P O LYSCIEN CE
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C A L P O LYC SM

C A L P O LYC SM

COS A M.C A L P O LY.ED U

Hello Friends,
I've just arrived at Cal Poly, and it's already
clear that this college is a dynamic environm ent
with enthusiastic students and devoted faculty
who balance excellence in teaching and scholarship.
As you’ve read, the College of Science and
Mathematics is working to increase study abroad
possibilities for students with limited financial
resources. If you’re interested in supporting
scholarships for these students, please get in touch.
Thank you so much to the many of you who give to
the college and the departments. Your giving makes
a meaning ful impact on our learning, teaching and
research.
All the best,

Kathryn Dilworth

Assistant Dean for Advancement
kdilwort@calpoly.edu
805-756-1040
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1 Grand Avenue
San Luis Obispo, Ca 93407

Weddell seal pup in Antarctica.
Photo taken under NMFS
permit 21006 and ACA
permit 2018-013.

