Event Horizons
The Newsletter of the LMU Department of Physics | Fall 2012

New Departm ent Mem ber!
We are pleased to welcome aboard Tami Adkins as our new
Administrative Assistant! Tami is no stranger to LMU: from
2000‐2007 she was on the coaching staff of the women’s
basketball team, and brought us our first WCC Championship.
Since then she has coordinated LMU’s summer tennis academy.
Born and raised in Oxnard, Tami attended the University of San
Francisco where she was the starting point guard on the
women's basketball team for 4 years. She graduated in 1993 with a degree in Political Science, and one year later
returned to USF as an assistant basketball coach. The team won two conference championships and made it to the
Sweet Sixteen. Tami is married to Jamie Sanchez, the head coach of LMU women's tennis. They have one daughter,
Gabriella, who is currently 15 months old. Outside of work, Tami enjoys playing tennis, traveling, music and arts.

From the Desk of the Chair
Greetings to our returning students and faculty,
and an especially warm welcome to our incoming
freshmen and transfers. Our Department takes
pride in the close interaction between faculty
and students, and we look forward to meeting
and working with you this coming year.

Off-Campus LMU Student Research Experiences
Celia Burstein @ Purdue University
“I spent my summer at the Purdue Physics
REU program in an experimental
condensed matter lab, learning about the
physics of the integer‐ and fractional‐quantum Hall
effects. We worked with AlGaAs/GaAs transistors at
approximately 1 K temperatures to create slow‐moving,
2D electron gases with varying mobilities. Much of my
experience was dedicated to reading about quasiparticle
theories that account for the fractional quantum hall
resistances corresponding to partial filling of landau
levels at higher values of an applied magnetic field. I had
the opportunity to learn some standard lab techniques,
such as preparing transistor samples, cooling them
down in helium dewars, and using elaborate cat
metaphors to explain what’s going on inside of them.”

Maximiliano Isi @ Caltech
“This summer I had the opportunity to carry
out a research project at the Laser
Interferometer Gravitational Wave
Observatory Laboratory (LIGO) at Caltech. The goal of
LIGO is to detect the self‐propagating stretching and
squeezing of space‐time caused by the movement of
massive objects, such as black holes, binaries or neutron
stars. My project involved developing methods to
distinguish polarizations in continuous gravitational
waves as a way to test General Relativity (GR) as well as
alternate theories of gravity. I showed that if gravitational
waves exist only in some combination of alternative
polarizations to those in GR, LIGO would not have detected
them. I also developed model‐independent methods to
detect signals of any polarizations. These will be used to
analyze actual data once my results are approved by the
LIGO Continuous Waveform Group next month.”

Peter Li @ ETH Zürich “I had the privilege of traveling to Switzerland this summer to do research in
the Astrophysics Department at ETHZ (Eidgenssische Technische Hochschule Zürich). It was through the
funding of ThinkSwiss, a Swiss government organization that gives US students an opportunity to do
research at a Swiss federal university. I was under the supervision of Dr. Kevin Heng, who is a theorist,
mainly doing research in exoplanet atmospheres. He created a summer project with me looking into the runaway
greenhouse effect. One of the fundamental consequences of having an atmosphere is trapping incoming radiation,
better known as the greenhouse effect. Depending on the gas composition, every atmosphere has an asymptotic limit
of radiation it can only leak out, known as the Kombayashi‐Ingersoll limit. Since, the incoming radiation is just
dependent on a source, the runaway greenhouse effect is simply when the incoming radiation is greater than that
limiting outgoing radiation of the planet. On top of research, I was able to travel to a lot of Swiss cities, eat mountains
of luxurious chocolates, and got a taste of studying at one of the world’s premiere research institutes. I highly
recommend others to find similar opportunities in Europe ‐ or any other country ‐ and not just limit themselves to
REUs. There are surreal experiences on top of research that are unique to spending a summer in another country.”
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Faculty Corner

Preprints and Published Papers

Profs. David Berube and Jeff Sanny worked with
students Rhys Taus (ENPH), Steven Burke (MECH),
Evan Bates (MECH), Alexander Garoutte (PHYS),
and Will Eberts (MECH) to finish their project studying
ultra-low frequency waves in Earth's magnetosphere.
This coming year, they will be submitting these results
for publication and working on a new grant.

(* = LMU student co-author ; † = former student, work done at LMU)

Mr. Anatol Hoemke travelled to Bonn, Germany to
set up the new PHYS 254 labs beginning Spring
2013. He has also been continuing work in the
department with several students on the Fusor
project. Earlier this year, they received an Honors
Material Grant to purchase a new vacuum chamber.
This research will continue in the Fall semester.
A Q&A with Prof. Jonas Mureika about the recentlydiscovered Higgs Boson was posted on the LMU
website (http://www.lmu.edu/lmunews/higgs.htm).
Additionally, his research on mathematical models of
sprinting was featured leading up to the 2012 London
Olympic Games. In the magazines BBC Focus
(August 2012) and Sports Illustrated Kids (July 2012),
he discussed the prospects of sprinter Usain Bolt
setting new world records in the 100 m and 200 m
races.
Along with Physics majors Peter Olson and Jordan
Stalls, Prof. Jeff Phillips continued work on his NSFfunded project. They developed measures of
students' problem-solving proficiency that were
applied to hundreds of recorded solutions. These
recordings comprise the core of the instructional and
research materials and will ultimately be made
available to physics teachers around the country.
Prof. Gabriele Varieschi and Celia Burstein
completed their paper “Conformal Gravity and the
Alcubierre Warp Drive Metric,” which they will submit
for peer review. Their work will continue through the
academic year, and they plan on presenting it at an
upcoming APS meeting.

Happy Retirem ent!
After more than 15 years of service as the
Department’s Administrative Assistant,
Alberta McLaren retired this past June.
Thanks for all you did for us, Berta! Best of
luck in the future – enjoy your freedom!
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Invited Talks
J. Mureika, “Ungravity Effects at the Terascale,” Frankfurt Institute
for Advanced Studies and Institute for Theoretical Physics,
th
Johann Goëthe University, Frankfurt, Germany (May 10 , 2012).
J. Mureika, “Lower Dimensional Primordial Black Holes as Dark
Matter,” Perimeter Institute for Theoretical Physics, Waterloo,
th
Ontario, Canada (June 5 , 2012).

Proud Dad and Department
Chair Dr. Sanny (center)
poses with 2012 LMU
graduate Andrea Sanny and
President David Burcham.
Andrea received her BS in
Electrical Engineering, and
was awarded the Doolan
Prize for top engineering
student. She is now pursuing
a Ph.D. in EE at USC.
Congratulations to Andrea
and the Sanny family!
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