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Our Physics majors spent the summer months
pursuing research both at home and abroad.
	
  

Maximiliano Isi was invited back to

Celia Burstein worked in the

Rhys Taus was a research assistant at

Caltech to continue work at the Laser
Interferometer Gravitational-Wave
Observatory (LIGO). His project
consisted of developing data analysis
methods to detect deviations from
general relativity using continuous
gravitational waves (GWs). As an
extension of his previous work from
last summer, which focused
exclusively on the Crab pulsar, he
studied data from 150 other sources.
In addition to work with GW
polarizations, he also developed
routines to detect deviations in GW
speed. These could be used to place
upper limits on the mass of the
graviton, the particle believed to
mediate gravitational interactions.
His work is ongoing and he remains
in close collaboration with Dr. Alan
Weinstein, his mentor at Caltech. He
will report on his progress at the
LIGO Scientific Collaboration meeting
in November, and his results are to
be published in a series of papers to
appear next year.	
  

Condensed Matter Department at the
Weizmann Institute of Science in
Israel, under the supervision of Dr. Eli
Zeldov. The lab's research focus is the
study of vortex dynamics in superconductors with type-II characteristics
(those that display the Meissner
effect). The group specializes in the
visualization of these magnetic flux
vortices using a superconducting
quantum interference device. Their
recent superconducting samples are
based on a geometry that requires the
vortices to enter from the edge of the
sample through an energy barrier, after
which the vortices move faster than the
bandwidth of the equipment, impairing
known detection techniques. Celia’s
project was UV lithography-based
development of Corbino disks, which
have a circular geometry that allows a
radial application of current through the
sample. This improvement creates
vortices at the center rather than the
edge, solving the energy barrier
problem and improving detection.

Thomas Jefferson National Accelerator
Facility in Virginia. He worked with the
injector group evaluating the field
emission characteristics of aluminum
electrodes before and after a TiN
coating. In addition, he worked to build
a vacuum chamber to clean GaAs
photo-cathodes. Rhys presented the
talk "Evaluating the Field Emission
Characteristics of Aluminum for DC High
Voltage Photo-Electron Guns" at the
SACNAS conference (San Antonio, Oct
th
5 ) and the Division of Nuclear Physics
th
Conference (Oct 24 ).

In July, Max presented
his research project
with Dr. Mureika in a
talk entitled “SelfCompleteness in
Alternate Theories of
Gravity” at the 2013
Karl Schwarzschild
Meeting on Gravitational Physics in
Frankfurt, Germany. A related paper has been submitted
for publication. He earned an Honorable Mention in the
Springer-Karl Schwarzschild Competition for Best Student
Talk. Max is studying abroad at Cardiff University in Wales
during the Fall semester. He returns to LMU in January.

	
  

Kevin Osorno and Jared Fier
worked at LMU with Dr. Phillips on the
project “Examination of Students’ SelfMonitoring in Problem Solving.” The
goal of this research is to search for the
different types of trains of thought that
take place during the problem solving
process. Results were published in the
AIP Conference Proceedings. Kevin will
be also presenting their results at the
SCAAPT meeting (09 Nov) and at the
SCCUR (23 Nov). 	
  

Dante Sblendorio worked with Dr. Phillips on improving
difficulty level coding for problem solving complexity. Most
textbooks use a single classification scheme that fails to
describe the difficulty level of problems. Their
characterizations -- well-structured or ill-structured -- are
determined by the ambiguity of the language used to
convey the necessary information needed to find a solution.
Well-structured problems have clearly stated goals and
parameters, while ill-stated problems do not. Dante helped
to develop a three-component objective coding scheme that
captures the amount of stated conditions within the
problem, the number of necessary assumptions, as well as
physics concepts and the associated mathematical
complexity. This work was presented at the 2013 Summer
Meeting of the AAPT in Portland, Oregon.
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Faculty Scholarship and Activity

Good News
Congratulations to Dr.
Mureika on his promotion to
Full Professor! On October
th
4 , Dr. Mureika gave his
CSE Professorial Lecture
entitled “The Dimensions of
st
Reality: New Concepts of the Universe for the 21
Century,” in which he described his research in quantum
gravity… and more importantly his Canadian heritage!	
  

Profs. David Berube and Jeff Sanny completed their space
physics research project that was funded by a three-year NSF
grant. Over the course of the grant, four students per summer
received stipends for their participation. A research paper with
student co-authors has been submitted for publication.
Prof. Vincent Coletta and Kevin Osorno (PHYS) are writing a
paper for publication based on recently-completed research
describing the thermal properties of rubber derived from a
statistical mechanical model. Giorgio Osorno (BIOL) was
involved in Prof. Coletta’s Physics Education research.
Prof. Jeff Phillips included many students in several aspects of
his NSF-funded project: Charlotte Vilkus (CIVL), Geanna
Flavetta (CIVL), Dante Sblendorio (PHYS), Kevin Osorno
(PHYS) and Jared Fier (PHYS). This work has resulted in
student conference presentations and co-authored proceedings.
Prof. Jonas Mureika received a Continuing Faculty Grant this
summer to pursue his research on lower-dimensional black
holes. In July, he oversaw the successful Karl Schwarzschild
Meeting on Gravitational Physics in Frankfurt, Germany, which
he co-organized. He was recently awarded a CSE Research
Fellowship for the Spring 2014 semester.
Prof. Gabriele Varieschi is on sabbatical during the 2013/14
academic year, and is continuing his work on aspects of
Conformal Gravity. He is focusing on the conformal aspects of
geodesic motion in Kerr spacetime.

Publications, Preprints, Proceedings
(* = LMU student co-author)

J. Mureika and P. Nicolini, “Self-Completeness and
Spontaneous Dimensional Reduction” European Physics
Journal Plus 78, 128 (2013).
J. Mureika, “The Effects of Atmospheric Drag in Athletics”
Phys13 News 145, 4-7 (2013) [Editor-invited contribution]
J. Phillips, K. Osorno*, J. Fier*, "Examination of Students’ SelfMonitoring in Problem Solving" AIP Conference Proceedings (in
press).
D. Berube, J. Sanny, R. Taus* and A. Garoutte*, “Dayside
distribution of Pc5 wave power in the quiet magnetosphere and
its response to the solar wind“ submitted to Planetary and
Space Science.
V. Coletta, “Reducing the FCI Gender Gap” Proceedings of the
2013 PER Conference (in press).
M. Isi*, J. Mureika, and P. Nicolini, “Self-Completeness and the
Generalized Uncertainty Principle” arXiv:1310.8153 [hep-th]
(2013).

	
  

	
  

Colloquia and Conferences
(* = LMU student co-author)

J. Phillips, K. Clemmer, J. McCallum, T. Zachariah,
Workshop: “Problem-Solving Through Think-Alouds," Lilly
Conference on College and University Teaching - West,
Pomona, CA (15 Mar 2013)
J. Mureika, Invited Talk: “Spontaneous Dimensional
Reduction: The route to quantum gravity,” Physics
Department Colloquium, CSU Dominguez Hills (09 May
2013)
J. Mureika, Contributed: “Gravitational Self-Completeness
XOR Spontaneous Dimensional Reduction,” Black Holes
IX: Theory and Mathematical Aspects, University of
Saskatchewan, Saskatoon, SK Canada (13 May 2013)
J. Mureika, Contributed: “No Black Holes at the LHC,”
2013 Congress of the Canadian Association of
Physicists, Université de Montréal, QC Canada (30 May
2013)
J. Mureika, Contributed: “Black Hole Production and
th
Spontaneous Dimensional Reduction,” 16 Eastern
Gravity Meeting, University of Toronto, ON Canada (07
June 2013)
J. Phillips and D. Sblendorio*, Poster: “Locating
Introductory Mechanics Problems Along the WellStructured – Ill-Structured Continuum” Summer 2013
Meeting of the AAPT, Portland, OR (17 July 2013)
V. Coletta, Poster: “Reducing the FCI Gender Gap”
Physics Education Research Conference, Portland, OR
(18 July 2013)
J. Phillips, Poster: “Improving Students’ Problem-Solving
Competence with Think-Alouds,” Conference of the
International Society for SoTL, Raleigh, NC (03 Oct 2013)
J. Phillips, Workshop: “Problem Solving Think-Alouds,”
Conference of the International Society for the
Scholarship of Teaching and Learning, Raleigh, NC (04
Oct 2013)
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