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newly formed Computational Cosmology
Center, which brings together scientists
in the Computational Research Division
and Physics Division.

“He received his Ph. D. at the University
of Oklahoma in physics with a concentra-
tion in astronomy and has extensive
computational expertise in massively par-
allel supernova simulations,” said Peter
Nugent, who is co-leading the center with
Julian Borrill.

Thomas will work closely with Nugent,
who also received his Ph.D. in physics,
with a concentration on astronomy, from
the University of Oklahoma, as well as
Dan Kasen, a Hubble Fellow at UC
Santa Cruz.

The center bridges theory and experi-
ment in supernova research. The theorists
develop computational tools and use super-
computers to model supernovae, while
scientists on the other side look for empir-
ical relations among observational data.

“Somewhere in between, there are
people who have to reconcile the models
with the observations — that’s where | live,”
said Thomas, who will use supercomput-
ing resources at NERSC to develop tech-
niques for analyzing the large amount of
data collected by the Nearby Supernova
Factory.

His attraction to objects in the sky started
when he was a boy. Thomas got his first
telescope for Christmas in 1981, when he
was in the first grade. The refractor tele-
scope brought him a close-up look of the
moon and Venus and a life-long love for
learning about the universe.

Watching the night sky wasn’t the only
hobby for the young Thomas. He also
spent a lot of time in front of a computer.
The two interests would pave the way for
him to pursue the field of computational
astrophysics later on.

Thomas attended Purdue University,
where he graduated with a bachelor’s
degree in physics in 1997. While studying
physics, he also studied Russian. He
enjoyed learning foreign languages and
took German and Spanish in high school.
“They were fun — | had a knack for it,”
Thomas said.

In fact, he flirted with the idea of becom-
ing a linguist. But a linguist doesn’t earn
much money, and being an astrophysicist
still held a strong appeal. Then in 1996,

he met David Branch, a professor at the
University of Oklahoma who would become
his dissertation advisor.

Well loved by students partly for his
willingness to let them be lead authors of
scientific papers, Branch introduced
Thomas to the world of supernovae.

“I really liked going to talk to him,”
Thomas recalled. “He didn’t have to try
very hard to convince me to go to gradu-
ate school at Oklahoma.”

It was an exciting time to jump into the
supernova research. Scientists around the
world were racing to answer a big question:
Is the universe expanding at a slower pace
than before? Many researchers thought

At the end of the day, we want
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certain spectroscopic features

and shapes and how they cor-
relate with the brightness of a
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so. It wasn’t until 1998 that two interna-
tional teams of scientists independently
demonstrated that the expansion was in
fact accelerating. Nugent was on one of
the teams, led by Berkeley Lab’s Saul
Perimutter.

The breakthroughs wouldn’t have been
possible without using data about a class
of exploding white dwarf stars called Type
la. The Type la supernovae are good tools
for measuring cosmological distance
because they have a known luminosity,
the amount of energy radiated over time.
As the universe expands, the brightness
begins to dim to observers on Earth, and
the light's wavelength starts to shift
toward the red end of the spectrum.

But more work needs to be done to
better understand the brightness and other
features of the supernovae, research that
would make Type la an even more pre-
cise measurement for determining the
rate of the universe’s expansion. That's
the mission of the Nearby Supernova
Factory, which had just gotten started
when Thomas joined in 2003.

Thomas worked on amassing those
observational data from the 1.2-meter tel-

escope at the Palomar Observatory in
Southern California. He also helped to
collect the follow-up spectroscopic data
from the 2.2-meter telescope at Mauna
Kea in Hawaii. Because such stellar explo-
sions only take place a few times per mil-
lennium in each galaxy, scientists are keen
on capturing those rare occurrences.

These days, the Nearby Supernova
Factory, led by Greg Aldering, is a rich
depository of the Type la supernova data.

“Scientists for the most part have con-
centrated on studying the individual super-
novae they were fortunate to observe in
detail,” Thomas said. “That is still impor-
tant, but we can apply more powerful tools
to a much larger, more homogenous data
set like the few thousand observations
obtained by the Nearby Supernova Factory.”
With an interest in spectroscopy, Thomas
will focus on developing computer mod-
els of radiation and its interaction with
matter as the Alvarez Fellow.

“At the end of the day, we want to find
the correlations between certain spectro-
scopic features and shapes and how they
correlate with the brightness of a super-
nova,” Thomas said. “Then you can have
an independent means of measuring how
bright it is and use it as a cosmic dis-
tance indicator.”

When Thomas isn’t working on unravel-
ing the mystery of the universe, he can be
found hanging out at museums with his wife,
Dianna LaFerry, who graduated with an
art degree from the University of Oklahoma
and owns a business designing sewing
patterns and digital illustrations.
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Report Editor Ucilia Wang can be
reached at 510 495-2402 or
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Astrophysicist Joins
NASA Team

Julian Borrill, an astro-
physicist in the Scientific
Computing Group, has
been invited to join
NASA's Primordial
Polarization Program Definition Team
(PPPDT), charged with planning the
cosmic microwave background radia-
tion (CMB) polarization mission after
the upcoming Planck satellite mission.

The team includes 13 experimental-
ists (including the Pls of two other
major CMB missions, WMAP and US
Planck), one theorist and one data
analyst.

“The presence of even one data
analyst is an enormous step forward,
and reflects the growing recognition of
the need to include data analysis in
CMB mission planning and the critical
role that NERSC and LBNL play in the
field,” Borrill said.

Borrill, along with Chris Cantalupo
and Ted Kisner, has been doing exten-
sive simulations based on the amount
of data expected to be gathered over
the course of a year by the 74 detec-
tors on Planck satellite.

Members of the PPPDT will work in
collaboration with NASA headquarters,
the National Science Foundation (NSF),
DOE, NASA field center scientists and
engineers and the astronomical com-
munity to provide input during concep-
tual development of a CMB polarization
mission. The PPPDT will help provide
the astronomy community input on
questions relating to the science capa-
bilities of a potential mission and will
help disseminate information about the
mission concept to the community. See
http://groups.physics.umn.edu/cosmol-
ogy/PPPDT for more details.

Julian Borrill

New Staff

Daniela Ushizima has
joined Computing
Sciences at Berkeley
Lab after spending two
years as an assistant
professor at the Catholic
University of Santos in
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Brazil.

Ushizima will split her time between
the Mathematics and Visualization
groups in the Computational Research
Division. The Visualization group also
serves as the Analytics Team at NERSC.

She earned a Ph.D. in Applied
Physics on Computing Vision from the
University of Sao Paulo’s Physics
Institute of Sao Carlos in 2004, after
she obtained a master’s degree at the
same institute. Ushizima graduated
from the Federal University of Sao
Carlos in Brazil with a bachelor’'s degree
in Computer Science in 1997. She was
also a visiting researcher in the Electrical
and Computer Engineering Department
at UC Santa Barbara in 2004.

While at the Catholic University of
Santos, Ushizima taught in the Master’s
Degree Program as a member of the
Intelligent Systems Group in the
Department of Informatics. She led
several government projects funded by
the Fundagao de Amparo a Pesquisa
do Estado de Sao Paulo (Foundation
for Research Support of the State of
Sao Paulo, or FAPESP). From 2005 to
2007, she led the work on Computer
Vision in leukemia diagnosis.

Ushizima also served as an industry
consultant for several companies in
Brazil, including Natcomps, Fleury
Institute of Clinic Analysis and
Ablevision.

Sefa Dag has joined CRD’s
Scientific Computing Group as a post-

doctoral fellow. He will be
working with Lin-Wang
Wang in organic/inorganic
interfaces and electronic
structure of organic sys-
tems. In particular, Dag
will study how the charge
patching method can be
applied to inorganic molecules, what the
atomic structures of organic/inorganic
interfaces are, and what the electron
conductivity in an organic polymer is.
Sefa received his Ph.D. from Bilkent
University in Ankara, Turkey. Prior to
coming to LBNL, Sefa was a postdoc-
toral fellow in the Computer Science and
Mathematics Division and the Center
for Nanophase Materials Sciences at
Oak Ridge National Laboratory. He has
extensive experience in large-scale
electronic structure calculations and
material simulations, e.g., for carbon
nanotubes and metal oxide surfaces.

Sefa Dag

Anurag Chaudhry, a
Ph.D. student at UC Davis,
has joined CRD’s Scientific
Computing Group. Andrew
Canning and Niels Jensen
serve as his thesis advisors.

Anurag is currently
involved in a life sciences
project at Berkeley Lab
called “High-Throughput Discovery of
Improved Scintillation Materials,” for
which Steve Derenzo from the Lab’s
Life Sciences Division is the lead prin-
cipal investigator and Canning is the
principal investigator for theory.

Anurag is a guest in SCG working
with Andrew Canning. He will be per-
forming first principles simulations of
cerium-doped materials to determine
their brightness for gamma ray detec-
tion. Anurag received his Master’s
degree from the Indian Institute of
Technology in Delhi, India.
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