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Physics Matters
at Syracuse University
Sheldon Stone, Distinguished Professor of Physics
“…..it gives me great pleasure to inform you that you are hereby appointed as Distinguished Professor of Physics.”
Eric Spina, Vice Chancellor and Provost, November 15, 2012
With the above words, Vice Chancellor and Provost Eric Spina informed Professor Sheldon Stone that he had
been awarded the one of the highest academic positions at Syracuse University. This honor comes as a result of
his accomplishments as a leader in experimental physics and as an outstanding teacher in the Department of
Physics.

Sheldon came to Syracuse University in 1991 after having been successful as a leader in experimental programs
at the Laboratory of Nuclear Studies, Cornell University. At Syracuse, he became head of the experimental high
energy particle physics group. That group continued to work on B and charm physics at CESR, the Cornell
Electron Storage Ring that used e+e- collisions. He then arranged to have the group participate in the B physics
work on the LHC, Large Hadron Collider, in Geneva, Switzerland.
Sheldon was born in Brooklyn, NY in 1946 and his interest in particle physics began not long after. At the age of eight he started reading about atoms, Our Friend the Atom by Heinz Haber and published as a Golden Book in 1956. He had uncles who were electrical engineers who supplied him
with transistors and circuit diagrams to study and build. A crystal radio resulted from these contributions as well a model “go-cart”.
He went to Brooklyn Technical High School which had a highly intellectual atmosphere as well as a machine shop in which Sheldon spent four years
learning to use the tools. There he had a “very good” physics course and an excellent course in American History as well as good practical experience. After graduation in 1963, he went to Brooklyn College where he majored in physics. He graduated in 1967 cum laude with a BS in physics
and left Brooklyn for upstate New York.
At the University of Rochester, Sheldon worked on experiments involving pion and kaon collisions with hadrons. He was an author on a dozen papers which formed the basis of his dissertation. Part of this work on particle fragmentation was interesting to CN Yang (Nobel Prize), who worked
with Sheldon to understand the data. The dissertation was completed in 1971 and the PhD granted in 1972.
From there he went to Vanderbilt University as a Research Associate and, after two years, Assistant Professor. In the academic year 1977-78, he had
a research leave at CESR where he worked on experiments involving B mesons that contain b quarks. The following year, he left Vanderbilt to become Senior Research Associate at CESR. There he became involved with the Syracuse high energy group of Marvin Goldberg, Nahmin Horwitz,
and Giancarlo Moneti. In 1978 the CLEO collaboration found a bump in their data at 10 GeV that indicated the Upsilon meson consisting of b and
anti-b quarks, confirming an earlier result. They also found a source around 10.58 GeV that indicated the production of a correlated pair of B and anti
-B mesons. In 1983 a group led by Sheldon reconstructed the decay of a B 0 meson, confirming its discovery. The same year Sheldon and Yuichi
Kubota discovered the DS (c+anti-s) meson at a mass of 1970 MeV.
Shortly before Sheldon came to Syracuse, CLEO was upgraded. He was project leader in building the cesium iodide detector that gave the experiment the ability to measure the energy and direction of photons. This allowed for many discoveries including that of the B meson transforming into a
K* meson and a photon, a “rare b decay.” For the third phase of the CLEO collaboration, Sheldon again was again a project leader, this time for
building the RICH (Ring Imaging Cerenkov Detector) that allowed the experiment to identify the type of charged particles that were produced and
resulted in discovering the decay D+→µ++ ν. The detector was in operation from 2000 until 2008 when the study of b quark decays became the
domain of “B factories” at Stanford, Cal. and Tsukuba, Japan.
After the initial studies at the B factories, it became clear that progress in the field required samples of many more B mesons, especially BS mesons.
Sheldon became the co-spokesperson, with Joel Butler, for the BTeV collaboration that proposed a sophisticated B decay experiment at Fermilab.
However, it was not included in the budget for 2006 even though every reviewer said that it should be built. Sheldon quickly contacted a group planning to do B physics with the Large Hadron Collider in Geneva. That group was happy to include the Syracuse physicists and Sheldon quickly became a leader on the LHCb experiment. For three years, he served as head of a group planning the 2018 upgrade of LHCb. Under Sheldon’s leadership, the Syracuse group has produced the first three papers and the largest number of papers based on data from the LHCb experiment.
The search for new physics continues. When the energy of the LHC is further increased, Sheldon and the Syracuse group are ready to continue their
pursuit of physics beyond the Standard Model looking for unexpected B decays or perhaps something entirely unexpected.
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From the Editor
This year there have been some sad moments and
truly uplifting accomplishments in the Physics
Department. The first page shows one of the
uplifting moments in the appointment of Sheldon
Stone to the position of Distinguished Professor
of Physics. This appointment recognizes his accomplishment in building the experimental particle group and making it an important part of the
Bs physics experiment at CERN. Second, Cristina Marchetti was
awarded a prestigious Simons Fellowship which will allow her to
spend a year focused on her research on modeling active matter (see
p 5). And third, Paul Souder was given an award at the Jefferson
Laboratory for his work in using a weak parity violating interaction to
measure the size of the neutron (p 9). The Physics Department congratulates all three for their accomplishments.
The sad moments are the passing of Nahmin Horwitz and Ted Kalogeropoulos. Nahmin’s death was caused by a fall on a tennis court
that resulted in paralysis and infected bed sores. Until his fall,
Nahmin continued a relationship with a research group at Cornell.
Ted retired from Syracuse in 1998, moved to Athens with his wife
Nafsika, and became active in research at Demokritos, the Greek
nuclear physics laboratory, until his lymphoma made that difficult.
However, there is other activity in the Department as you will find.
In particular there is an article by Carl Rosenzweig that discusses the
role of the type Ia supernovae in making the determination of the
acceleration of the expansion of the universe. The origin of this acceleration remains an active area of study. And Professor Emeritus
Erich Harth has contributed an article discussing some of his work
on trying to understand consciousness. This is a subject of much
study and little in the way of solid results. Finally, there is a major
step in identifying the source of dark matter and an experiment at
CERN indicating a violation in the particleanti-particle symmetry.
We always look forward to comments from
readers of PHYSICS TODAY, so please do
not be bashful.
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Faculty of the Future Award
Eleni Degaga has just been awarded a Faculty of the
Future Fellowship from the Schlumberger
Foundation. This is an award to women from
developing and emerging economies who are
preparing for PhD or post-doctoral study in the
physical sciences and related disciplines at top
universities for their disciplines abroad. The longterm goal of the Faculty for the Future program is to
generate conditions that result in more women
pursuing scientific disciplines. Grant recipients are therefore selected as
much for their leadership capabilities as for their scientific talents, and
they are expected to return to their home countries to continue their
academic careers and inspire other young women.
Eleni came to Syracuse in2008 after Professor Cristina Marchetti visited
the African Institute of Mathematics in Cape Town which offers a one
year post graduate program for selected students (see PM volume 5)

East Asia Summer Institute Program
Richard Galvez spent the summer at the University
of Auckland in New Zealand supported by a
prestigious NSF award under the East Asia Pacific
Summer Institutes Program. While there he worked
under the supervision of Professor Richard Easter, a
well-known cosmologist. To obtain the support,
Richard submitted a proposal with the long title
“What happened immediately after cosmic inflation:
an analysis of the unknown era of the expansion of
the universe”. Together with Professor Easter,
Richard spent time thinking about concrete methods of testing
theoretical predictions of inflationary models with astrophysical
observations. This topic will be his doctoral dissertation and will be
under the supervision of Professor Scott Watson at Syracuse University.
Scott encouraged Richard to apply for the award and wrote a strong
supporting letter to the NSF.
Richard received his BS and MS from Florida International University
in Miami and came to Syracuse in the fall of 2009 with a two year
STEM Fellowship. In 2011 the Fellowship was renewed for another two
years and he began working with Professor Watson. In November 2011,
they went to a NE Cosmology meeting at McGill University where they
met with Professor Easter, who was already collaborating with Scott,
and applying for this award was discussed.
NSF Graduate Research Fellowship
Graduating senior Ryan Badman has been awarded
a National Science Foundation Graduate Research
Fellowship, to fund his graduate studies in physics.
This is a highly competitive and prestigious award.
Ryan began his career in physics while still in high
school. He spent a summer working in Gianfranco
Vidali’s laboratory that was studying molecular
hydrogen formation in the stellar atmosphere. He
then had research stints with Richard Schnee that introduced him to
dark matter, with Marina Artuso on building equipment for B meson
experiments at CERN, with Simon Catterall on lattice quantum chromodynamic, as well as a summer stint at Cornell with the support of
an NSF grant for a Research Experience for Undergraduates. Ryan is
now at Cornell and is looking forward to doing experiments looking
for new physics.
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Joel Dorman Steele Professor of Physics
Mark Bowick has been appointed Joel Dorman Steele Professor of Physics. The Steele
Professorship is one of the oldest at Syracuse
University, going back to the earliest days of
the Physics Department. Mark is highly deserving of this honor. The Review Committee
stated that “he is a truly remarkable scientist,
teacher, and leader. He has an impressive
publication record, a strong record of professional service and is a nationally and internationally recognized expert in the field.”
The Steele Professorship was previously held by Prof. A.P. Balachandran and, before Bal, by Prof. Kameshwar Wali. Mark is indeed
joining distinguished company.

Outgoing Chair Message
Peter Saulson
Three years ago, I had the honor to write a
few words to you all as the incoming Chair
of the Department of Physics. Today, only a
few weeks remain in my term.
It has been one of the great privileges of my
life to serve as Department Chair. The SU
Physics Department is a place where, every day, students and faculty
devote their considerable energies and talents to exploring the nature of
the physical universe. Everyone strives to master the knowledge that is
among the greatest achievements of human civilization over the past
centuries. Our most earnest striving, however, is to reveal yet more of
what still lies hidden. Practical applications of this knowledge are offered to the service of humankind; nevertheless, most of us are driven
by a conviction that knowledge itself is a still higher value.
This conviction drives physicists everywhere. Still, I am proud to say
that nowhere are these ideals lived with greater conviction than here at
Syracuse. We are a community unified by a common commitment,
supportive of one another while upholding the highest standards of
quality and integrity.
We treasure the memory of those who made our Department the community that it remains to this day. The example of long-time Chair William Fredrickson is with us daily. He built a world-class research department that is also a model of collegiality. The world of physics
would be a better place if his model could have been replicated in other
departments. (But who understands how he did it?)
I did not have the privilege of knowing Bill Fredrickson. I was blessed,
however, to have known Peter Bergmann, who founded the Relativity
Group that I joined in 1991. Peter’s model, the highest intellectual
standards combined with profound kindness, still informs how we try to
live.

Chair Message
Alan Middleton
I am honored to have been entrusted with the
tasks of the Department Chair. My first
weeks as Chair have helped me review and
appreciate the achievements of our Department and of those who have studied here. I
would like to share with you some of the
successes of and plans for education and
research in the Physics Department.
I have met many students at different levels over my 18 years here.
They now hold many different jobs in teaching, sales, computing, music, consulting, and academic research. A perk of an academic position
is that you may miss those that have finished their studies, but you are
rewarded by their success. To maintain this success, our faculty is introducing small enrollment first year courses for majors and honors
students and new elective courses. New forms of recitation, more
online materials, and interaction in lecture have taken hold. New lab
equipment and improved teaching lab space are planned. More students
are working on research during the summer, leading to awards such as
Ryan Badman’s National Science Foundation Graduate Fellowship.
We have recently become host to an NSF IGERT program that oversees interdisciplinary training for graduate students. The Department
hopes to continue to increase the number of undergraduate majors and
to provide more research opportunities for students.
The next few years hold much promise for Syracuse’s research directions: high energy physicists are busy processing data from CERN and
planning new hardware, LIGO, the gravitational wave observatory, is
being upgraded, research into the dynamics of mesoscopic particles
and biological cells is growing, simulations and phenomenological
studies in particle physics and cosmology are becoming more prominent (a conference on nuclear physics is planned for next summer),
nanofabrication facilities are increasingly used to study individual biomolecules and superconducting circuits for quantum logic, the quantum
behavior of mechanical objects is starting to be observed, observations
and experiments on the formation of interstellar molecules is expanding, research on solar energy has been recently funded, and attempts to
detect dark matter are continuing. As a scientist, I find it hard to wait
for the results of this amazing spectrum of research.
In thinking of these accomplishments, I wish to thank Peter Saulson for
his outstanding service as Chair. Peter’s commitment of time to the
Department and his graciousness in working with people over the past
three years has kept the Department running smoothly and expanded
our opportunities. His achievements include managing important staff
hires, three new faculty hires, the creation of the Soft Matter Program,
and building contacts with those interested in our Department. As
Associate Chair I learned what a great set of support staff we have.
The dedication of this staff is what keeps the Department going and I
am grateful for their efforts.
I look forward to hearing from all members of our community, near
and far - please write to the Department with any news or just to say
hello.

These ideals are alive at Syracuse. They were nurtured by those who sustained and built the Department over the years. And they will continue to
live through the efforts of succeeding generations of physicists who are shaped by those ideals and who uphold them every day. As I was beginning my time as Chair, we were joined by three outstanding young physicists: Stefan Ballmer, Mitch Soderberg, and Scott Watson, each of whom
just earned re-appointment to another three years as an Assistant Professor. During my term of office we had the privilege to bring to Syracuse
two equally inspiring young colleagues: Lisa Manning and Jack Laiho. As I step down, we’ll be joined by JiJi Fan and by our first Chancellor’s
Faculty Fellow, Jedidah Isler. The best antidote to any tendency to discouragement is to check up on what these young people are doing.
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The Cosmological Constant Problem
Carl Rosenzweig
10-120 is a small number, a very small number. It also represents a big problem, a very big problem. 10 -120 is the ratio between the
experimentally measured value of the cosmological constant and theoretical expectations for this quantity.
Our Universe is expanding, the more distant a galaxy the more quickly it recedes. Cosmology requires General Relativity but for
much of cosmic history classical intuition works well. Because galaxies are gravitationally attracted to each other we expect the
expansion to slow down. The rate of slowdown depends on the mass of all the galaxies and it was thought that if we measured the
expansion rate in the distant past and compared it with the current rate we could measure the mass of the Universe.
Fortunately the huge size of the Universe and the finite value of the speed of light enable us to perform this “look back in time” experiment. When we observe a galaxy 2 billion light years away we see the galaxy as it was 2 billion years ago. To discover the ancient expansion rate we must measure the speed and distance of very distant galaxies. Speeds are straightforward to measure from red shifted spectra via the Doppler effect. Distances are more difficult. We need bright “standard candles”, objects whose absolute luminosity is known. Since light spreads out uniformly, the
observed luminosity of a standard candle will be 1/r2 times the intrinsic luminosity (r is the distance to the “candle”). By the 1990’s a fundamental “standard candle”
was established, type Ia supernova. Supernovae are among the brightest objects in the sky. Type Ia result from explosions of a white dwarf star (a small, dense star
composed mostly of carbon) that accrete just enough matter to ignite the carbon in a huge fusion conflagration. The mass limit is fixed and known (Chandrasekhar
mass) so the explosion of all type Ia supernova should be identical. Indeed nearby type Ia supernova all have the same intrinsic luminosity. They make excellent
standard candles. Two competing teams of astronomers performed the measurements.
The expectation was that distant galaxies, from an earlier epoch, move away from each
other at higher speeds than nearby galaxies where gravity had more time to slow them
down.
Results were announced in 1999. To everyone’s surprise distant galaxies move apart more
slowly than galaxies today. The Universe is expanding faster now than it did in the past.
Rather than slowing down from the attractive effect of gravity, the universal expansion is
accelerating, as if galaxies are being repelled from each other. This discovery was honored
with the 2011 Nobel Prize in physics.

Rate of expansion of the universe is constant (coasting), increasing
(accelerating), at the edge of recollapsing (critical), braking

Theorists were ready with an explanation. The answer was proposed in 1917 when Einstein modified his original equations of General Relativity and added a term called the
Cosmological Constant (Λ). General Relativity requires that equations have a symmetry
called general covariance. The cosmological constant satisfies these covariance conditions. The modern view, where anything not forbidden is compelled, requires us to include Λ. Λ has a peculiar property. It is uniform throughout space and has negative pressure and thus repels matter. It accelerates the expansion of the Universe, as observed. Λ
has units of energy density and explains astronomical observations for a value (in energy

units with ħ and c set to 1) of (10-12 Gev)4.
A crude estimate of Λ comes from dimensional analysis. Since Λ arises from gravitational equations its scale should be determined by the scale of gravity, i.e. G.
From the fundamental constants ħ, G and c we can construct a fundamental unit of energy (ħc/2Gc 2), the Planck energy, suggesting Λ = (1018 GeV)4. Thus the outrageous discrepancy of 10120. This argument can be improved. Λ appears not only as a constant in Einstein’s equations but as the manifestation of vacuum energy. In
classical and quantum mechanics potential energies are physically meaningful only as a difference between energies. In General Relativity the absolute value of the
energy matters. Quantum mechanics gives rise to vacuum (zero point) energy. The most basic description of nature uses Quantum Fields, one each for the photon,
the electron, quarks etc. When quantizing fields we pick up zero point fluctuations. (The energy of the harmonic oscillator is E= ħω (n + ½). The ½ contributes to
the vacuum energy and survives even if particles are absent (n = 0).) The infinite sum of these ½’s diverges. We expect the divergence to be eliminated by the (yet
unknown) quantum theory of gravity. This will, however, introduce a scale, the cutoff scale, just as it does in all known field theories. For gravity the cutoff is the
Planck energy which again determines Λ to be (1018 GeV)4.
Maybe quantum gravity will miraculously give zero for the quantum, vacuum zero point energy. But gravity couples to vacuum energy of all fields. We recently
witnessed the discovery of the Higgs particle. The Higgs confirms the standard model of particle physics including a Higgs field contribution to the vacuum energy
of (102 GeV)4, off by a factor of only 1056.
The situation is so dire that a large number of physicists have abandoned hope of calculating Λ from fundamental theory. Instead they use anthropic arguments. If
Λ were somewhat larger than its observed value, cosmic repulsion would be strong enough to prevent galaxies from forming. Thus, only a limited range of values
for Λ can give rise to universes like ours. Speculations based on string theory suggest the existence of 10 500 separate universes with 10500 values of the cosmological
constant. In a handful of these universes the value of Λ would be just right to allow formation of galaxies and life. Only in these few special universes can physicists worry about the cosmological constant problem. Maybe we are just lucky, very lucky.
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Cristina Marchetti Awarded Simons Fellowship
Cristina Marchetti, the William R. Kenan, Jr. Professor of Physics, was awarded a prestigious Simons Fellowship in
Theoretical Physics. The announcement of the award was made on May 7 in a full page of the New York Times listing
the names of the 2013 Simons Fellowship awardees. The Fellows Program of the Simons Foundation provides funds to
faculty for up to a semester long research leave. The goal of the Simons Fellows Program is to make it easier to take
such leaves, or to extend sabbatical leaves by an extra half year. The Fellowship, in the amount of $128,968 together
with support from Syracuse University, will allow Cristina to take leave for the academic year 2013-14 during which
she will engage in theoretical modeling of active matter.
The name “active matter” has been coined to refer to a novel class of nonequilibrium systems composed of many interacting units or particles that individually consume energy and collectively generate coherent motion at large scales. A
simple example of an active system is a suspension of swimming bacteria. Each individual bacterium is an active particle that propels itself through a fluid or other medium by consuming nutrients. A dense swarm of bacteria behaves collectively as a living fluid
and can self-organize in complex regular patterns, exhibit turbulent motion, or “freeze” into a solid-like biofilm. This type of “emergent behavior”, where a collection of many interacting entities shows large-scale spatial or temporal organization in a state with novel macroscopic properties, occurs of course also in inanimate matter (let us just think of the transition from water to ice as one lowers the temperature), but acquires a
new unexplored richness in active systems that are tuned not by an external knob (the temperature), but energy generated internally by each unit.
Active systems span an enormous range of length scales, from the cytoskeleton of living cells, to bacterial suspensions, tissues and organisms, to
animal groups such as bird flocks, fish schools and insect swarms. There are also ingenious chemical and mechanical analogue systems, such as
“active” colloids: micron-size polysterene spheres partly coated with a catalyst that promotes the decomposition of one of the components of the
ambient fluid, resulting in self-propulsion of the colloidal particles.
The highlight of Marchetti’s sabbatical is a four-month program that, together with three colleagues, she is co-organizing at the Kavli Institute for
Theoretical Physics (KITP) at the University of California, Santa Barbara. The program, entitled Active Matter: Cytoskeleton, Cells, Tissues and
Flocks, will run from January 6 to May 16, 2014. In various intervals, the workshop will engage more than 120 participants from around the
globe. Participants will include a broad spectrum of scientists working on active matter, ranging from theoretical and experimental physicists, to
biologists, engineers and applied mathematicians. Each participant will spend a period ranging from three weeks to four months at KITP to collaborate and exchange ideas on how a variety of systems convert individual energy into collective movement . By bringing together researchers
working in areas ranging from collective animal behavior to the cell cytoskeleton, the program aims to identify a universal behavior in this broad
class of internally driven systems.
The rest of her sabbatical will be divided between time at SU and at the institutions of a few close collaborators, including the new TIFR Center
for Interdisciplinary Sciences in Hyderabad, India. Her SU research group studies emergent behavior of soft and biological materials that are
driven out of equilibrium by an external drive, internal activity or quenched disorder. They use theory and computation to investigate the rich
dynamics of a broad range of systems such as vibrated granular matter, bacterial suspensions, cell cytoskeleton and living tissue. Their work
makes complementary use of bottom-up modeling and top-down phenomenology to highlight the role of physical interactions, relative to genetically and biochemically regulated signaling, in controlling the large-scale structural organization and mechanical properties of these complex
systems.
Cristina expects this year of intense study and research and the collaborative work to be carried out at KITP will lead to a much improved understanding of the emergent behavior of a broad class of active systems.

Undergraduate Research Day
This was the seventh year that the Syracuse Physics Department has hosted URD, which is geared towards physics
majors at schools within a few hours driving distance from Syracuse, and provides them with a forum to present their
research and meet other physics undergraduates, as well as introduce them to the Syracuse Physics program. This
year’s URD was organized by Matt LaHaye and Lisa Manning. It drew close to 60 people, both faculty and students,
from eight different institutions around New York, including from as far away as NYC. Moreover the level of student
participation was excellent, providing for an informative and stimulating day. This included 12 student talks (3 from
students at SU) and 16 posters (4 from SU students). The contributions represented a diverse range of research topics,
including quantum back-action in optomechanical systems, the modeling of extrasolar planets, neuronal modeling with
Josesphson junction arrays, hadronic interactions in the ATLAS detector, and the synthesis of novel nanofibers for
medical and textile applications. There were also four SU faculty talks (Bowick, Hubisz, Blusk and Forstner) and a
tour of five SU faculty research labs (Ballmer, HEP, LaHaye, Movileanu, & Plourde), which served to outline the
diversity of research topics and graduate research opportunities in the Syracuse Physics Department. To start the day,
Prof. Carolina Ilie from SUNY Oswego gave a talk on career options for physics majors.

Professor Caroline Illie
SUNY Oswego
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Faculty News
For the Snowmass 2013 Workshop, Marina
Artuso appointed co-leader of the “Flavor
Mixing and CP Violation Group in the High
Energy Frontier” co-leader of the “CPAD Sensor Working group for the Snowmass 2013
Workshop” (Coordinating Panel for Advanced
Detectors). She was also busy giving talks
about the ongoing experiment LHBs at CERN.
Steve Blusk has had an active year of invitations to explain the significance of the Higgs
particle. He has given talks at various locations
around NY State.

In the past year Jay
Hubisz attended an
Aspen workshop
“The LHC Shows
the Way” where he
spoke on
a“Composite Higgs Sketch”. He also
gave out of the mainstream talks on
“Higgslike Dilatons”

Richard Schnee received NSF funding the
study of “Integrative Tools for Underground Science.” He also gave a review
talk on “The future with solid state detectors” at the 2013 Aspen
Winter Conference:
Closing in on Dark Matter and several invited
talks on the search for
low mass wimps.

Lisa Manning gave
several talks on the
mechanical properties
of soft materials and
then gave birth to a
daughter, Rose Evelyn . Lisa is now back
at work and Rose Evelyn is getting fat.
Since returning, the NSF has awarded Lisa
and Jay Henderson (ECS) the amount of
$291,000 for a project titled "Collaborative
Research: Utilization of Smart Materials
and Predictive Modeling to Integrate Intracellular Dynamics with Cell Biomechanics
and Collective Tissue Behavior". This
project will measure and simulate the motion of multiple cells on programmable
substrates.

In looking beyond Advance
LIGO, Stefan
Bahlmer gave
talks on
“Beyond Advanced LIGO:
Astronomy and
Astrophysics with Third-generation
Gravitational-wave Detectors” and
“LUNGO, the Long, Uncomplicated
Next-generation Gravitational-wave
Observatory” at meetings in Miami in
December and Rome in May.

Britton Plourde achieved the level of
Senior Member of the IEEE and was
named the Editor-in-Chief for the IEEE
Transactions on Applied Superconductivity. He also gave several talks on quantum
information processing.

In January, Sam Sampere was appointed by
AAPT President-Elect
Gay Stewart to fill the
position of Vice Chair
of the Committee on
Apparatus of the
American Association of Physics Teachers.
Scott Watson received NASA funding ($450K) for the
project, “Establishing
the Post-Inflationary
History from Fundamental Theory and
Cosmological Observations”. Scott has
been an invited visitor at DAMPT, Cambridge, UK and at the Kavli Institute at UC
Santa Barbara and has given several talks
on cosmology.
Liviu Movileanu was named “Director of Structural Biology, Biochemistry and Biophysics
(SB3) Graduate Program at Syracuse University.” This is a cross-disciplinary program among
various departments at Syracuse University,
SUNY - College of Environmental Science and
Forestry and SUNY - Upstate Medical University. He was also elected the new Director
of the Graduate Program for Structural
Biology, Biochemistry and Biophysics
(SB3). elected a member of the Editorial
Board of Advances in Biosensors and Bioelectronics (Science & Engineering Publishing Company, http://www.seipub.org/).

Simon
Catterall
has received
funding
for the
study of lattice gauge theories. In the fall he gave
talks at Boulder, Vancouver, and Jena in Germany.
In the spring, he spoke at
Yale and Stoney Brook
and in May was coorganizer of the workshop
“Lattice Gauge Theory in
the LHC era” at the Aspen
Institute of Physics (May
27-June 16, 2013).

Peter Saulson was
awarded a Fellowship from the International Society on General Relativity and Gravitation at its triennial conference, GR20, later this year. The
citation agreed by the Fellowships Committee reads: ”For his contributions to understanding sources of noise in laser interferometric gravitational-wave detectors,
and for his leadership in the detector collaborations”.

Tomasz Skwarnicki
wrote, “I would like to
share with you a joy of
a significant accomplishment with the
LHCb data, which
thanks to the NSF support was entirely
produced at Syracuse. With my graduate
student, Bin Gui, we have determined
quantum numbers of the X(3872) state to
be JPC=1++, which favors exotic (i.e. nonq qbar) interpretations of this particle. X
(3872) was discovered by the Belle experiment in 2003 and opened a new chapter in
hadron spectroscopy. Their paper has over
700 citations so far. Our result
is a significant milestone in
clarifying nature of this puzzling state.”
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The Puzzle of Consciousness
Erich Harth
The human brain contains some hundred billion specialized cells, the -neurons. When active, or firing, neurons send impulses to other neurons, causing them to fire also, or in some cases, preventing them from firing.
A dense fiber network connects the neurons to each other, forming some hundred trillion junctions, the synapses. This system receives information from the senses which it stores, evaluates, and reacts to in many different ways. It controls muscles and glands and all vital body functions, steers the body around obstacles, and
alerts it to many dangers. Not all these functions are fully understood, but they present no real mystery. But
the human brain also thinks, feels and exercises free will. We do not understand how neurons perform these
mental functions. This has been known for a long time as the mind-body problem.
Consciousness, which is at the heart of the mind-body problem, has been dealt with by philosophers and scientists in various ways. One view that
goes back to Rene Descartes in the 17th century, has it that mind is something completely apart from the physical brain (dualism). More generally
accepted is the view that mental phenomena and neural activity are the same (the psycho-neural identity theory). Thus, Francis Crick of DNA
fame stated that “…you, your joys and your sorrows, your memories and your ambitions, your sense of personal identity and free will, are in fact
no more than the behavior of a vast assembly of nerve cells …” (The Astonishing Hypothesis. New York. Scribners, 1994). Still another view is
that consciousness is a pseudo-problem and should best be ignored. In recent years most neuroscientists have come to regard consciousness as a
real phenomenon. The physiologist Giulio Tononi (University of Wisconsin) offers a mathematical theory in which consciousness is related to
an information gain, or entropy reduction, caused by
specific wiring and experience of the neural network
(‘Consciousness as integrated Information’, Biol. Bull.
215, 216-242, 2008).
Blindsight. A number of observations have contributed
to taking seriously the phenomenon of consciousness.
One of these is called blindsight. A portion of the cerebral cortex, called V1 , relays visual information from
the eyes to higher centers in the cortex (Fig. 1). Patients
who have sustained damage to V1 are blind in a corresponding visual area. They insist that they see nothing,
but when forced to make a choice they can discriminate
between simple patterns such as Os and Xs, still maintaining that they are only guessing. The Oxford neurophysiologist Lawrence Weiskrantz called this phenomenon blindsight.
There is no particular mystery to blindsight. Figure 1
shows that there is a second pathway from the eyes to the cortex, bypassing V1. This transports visual information to higher brain centers, without however causing a conscious reaction. What emerges from the phenomenon of blindsight is this: both pathways carry usable information, but
only the route via V1 also produces a conscious reaction. What is the cause of this difference?
The Binding Problem. To be conscious of something, the relevant knowledge has to appear somewhere in the brain. Where is that place, and in
what form does that knowledge appear? How is it converted into the sensation of consciousness? Information from the senses causes a great
variety of complex activity patterns among neurons. In the case of vision, the sense most intensely studied, the responses can be followed to
some extent through a sequence of centers in the cerebral cortex. We must stress that this knowledge is very incomplete: It is impossible with
present means to determine just which among the hundred billion neurons are firing and in what sequence. We do know that what we see causes
activities in many cortical centers some of which are specialized to respond to different visual features such as shape, color, or motion. The problem is that nowhere in the brain does all this information come together again. There is no place that knows all that we are conscious of. This is
known as the binding problem. Each neuron can be said to know its own present state. But how does neuron x know that another neuron, y, is
firing at the same time? Intuition would suggest that the goings-on in the brain would require a separate agency, an intelligent homunculus surveying the neural scene to decide what we are looking at. The fallacy of this approach, called the Cartesian theater by the philosopher Daniel
Dennett, is well known: the introduction of an observing homunculus only leads to an infinite regress. How does the homunculus accomplish
something we don’t understand about our own brain?
A unifying principle seems to be required that binds responses appearing at different brain areas into a cognitive whole. Positive feedback loops
are abundant in the brain, especially in the sensory pathways, as indicated by the double-headed arrows in Fig. 1. At the intermediate visual area,
the thalamus, the number of fibers entering from above is, in fact, ten times larger than those carrying new information from the retina. It is said
that the brain talks largely to itself. It also talks back at the sensory input. I have suggested specific mechanisms whereby the brain is able not
only to modify sensory scenes but generate peripheral sensory patterns that simulate real inputs. Together with the feedback features, this patterngenerating feature may provide the unification of cortical activities required to overcome the binding problem (Harth, Erich, The Creative Loop,
Reading, Ma. Addison-Wesley, 2003).
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Chancellor’s Faculty Fellowship
Jedidah Isler
Jedidah Isler has joined the Physics faculty with
a two year appointment to a Chancellor’s Faculty
Fellowship. The Fellowship is based on a successful proposal submitted to the NSF Project Advance. Project Advance was formed to foster the
increase in faculty women and minorities in the
STEM area of research. The Chancellor has made
a commitment to follow the two year appointment with a faculty position if the research and other activities associated with the Fellowship
meet the standards of the Physics Department Faculty. To help her
reach her research goals and other responsibilities as a faculty member,
Jedidah will be mentored by Duncan Brown and Peter Saulson. Duncan
has been engaged in the analysis of LIGO data and has won awards for
research and innovation in astronomy education. Both skills will be
important in his role as mentor.
Jedidah submitted her dissertation and received her PhD from Yale University in the spring of 2013. For her dissertation research Jedidah observed and analyzed the accretion disk and relativistic jet in blazar 3C
454.3. Thus, she has been engaged both in the collection of data and its
analysis. She began her research in astronomy as an undergraduate at
Norfolk State University Norfolk, VA where she had a full tuition scholarship. In 2001, she had a RISE award at Purdue University studying
maximizing fuel efficiency of solar powered satellites in low earth orbit.
The following year she was at South Carolina State University Orangeburg, SC validating previously analyzed radio data for extra-galactic
astrophysical sources and comparing them to long slit optical spectra
analyzed over the summer. Her success here led to her appointment in
the Undergraduate Research Program in Astrophysics (URPA) at NASA
Goddard Space Flight Center. Other such positions followed culminating in a year spent at the University of California, Santa Cruz Astronomy and Astrophysics Department as a Junior Specialist, Jan-Dec 2006,
characterizing the kinematically hot components of Andromeda Spiral
Galaxy red giant branch star metallicity distribution at the R=10-30
kiloparsecs projected radial distance. In 2007, Jedidah entered the graduate program at Yale in the course of which she spent time observing at
AreciboNational Observatory, Arecibo, Puerto Rico, Cerro Tololo International Observatory, Cerro Tololo, Chile, and the Southern African
Astronomical Observatory, Sutherland, South Africa.
At Syracuse, Jedidah will remain an observational astronomer, but her
work will be related to the LIGO Project and the search for gravitational
waves. It is expected that by the end of her CFF appointment, gravitational waves will have been seen and there will be need for her experience to identify the sources.
In addition to her research and studious life, Jedidah organized a physics
student support group and a journal club. She worked in the Office of
Diversity & Equal Opportunity Diversity and Girls’ Science Education
at Yale. She is a member of professional organizations including Scientists and Engineers for America, National Society of Black Physicists,
American Astronomical Society, American Association for the Advancement of the Sciences, and Society for the Advancement of Chicanos and Native Americans in the Sciences along with several other. She
is obviously someone who has broad intellectual and social interests and
reaches out to her compatriots. We look forward to an interesting and
rewarding relationship with Jedidah.

Dark Matter Discovered?
Richard Schnee
Data from the Alpha Magnetic Spectrometer (AMS) experiment on the International
Space Station has confirmed an excess of
antimatter in space, but not enough data to
determine whether this antimatter is created
by collisions of dark matter particles.
So far, dark matter has been observed only through its gravitational
tug on visible matter. It is needed to explain the motion of stars
distant from the center of the Milky Way, and the lensing of light by
galaxies. It is hoped that AMS will provide evidence of the interactions of individual dark matter particles by measuring the number
and energy of positrons (the antiparticle of the electron) in space.
In 2008 another space-based detector, the PAMELA satellite
(Payload for Antimatter Matter Exploration and Light-nuclei Astrophysics) detected 100 times more high-energy positrons than was
predicted, one for every 100 electrons instead of one for every
10,000. AMS has confirmed this excess with stunning precision,
measuring it to better than 1% accuracy.
One possibility of producing high energy positrons is fast-spinning
stellar corpses known as pulsars. Due to conservation of angular
momentum, neutron stars spin very quickly. The large energy associated with the fast spinning can be shed as high-energy electronpositron pairs.
An even more interesting possibility is that the positrons can be
produced when two dark matter particles collide and annihilate. If
so, there should be a clear signature – there should be no positron
excess at the highest energies, above the mass of the dark matter
particles. Over the coming years, AMS should measure the rate at
these high energies with sufficient precision to answer whether dark
matter is responsible for the positron excess.
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Rare Bs Decays Observed
Many elementary particles are unstable and decay after a short time
into other longer lived particles. After a quarter-century of searching,
scientists have nailed down how one particularly rare subatomic
particle decays into something else a discovery that adds certainty to
our thinking about how the universe began and keeps running. The
announcement on July 20, said that the decay rate had been measured of a particle known as a Bs meson into two other fundamental
particles called muons, which are much heavier than but similar to
electrons. The Bs meson is composed of two quarks, bottom (b) and
anti-strange (\bar s).
This decay process had been predicted by the particle physics theory,
called the “Standard Model,” and is expected to occur only about
three times in every billion decays. Two experiments at LHC, LHCb
(LHCbeauty), and CMS (Compact Muon Solenoid), have now measured enough of these decays to find that the process does, indeed,
happen at approximately that rate.
The rare sighting at the European Center for Nuclear Research,
CERN, shows that the so-called standard model of particle physics is
“coming through with flying colors.” It is an important development
that helps confirm the standard model, a theory developed over the
past half century to explain the basic building blocks of matter.

LHCb This diagram illustrates the collision of two protons inside the
Large Hadron Collider, creating a spray of other particles. including a
B_s meson (blue) that decays into two muons (purple).

The newest research shows that only a few Bs particles per billion
decay into pairs of muons, which was along the lines of what was
predicted under the standard model. But because the Bs particle's
decay helps confirm an old theory, some scientists also expressed a
bit of disappointment they had not found something completely unexpected or new.
Researchers note that this is a victory for the Standard Model. However, the Standard Model is incomplete. “This is the place to look for
new physics,” said LHCb physicist Sheldon Stone of Syracuse University. “Small deviations from the predicted rate would firmly establish the presence of new forces or particles.” Scientists are hoping that LHC would measure this specific decay process happening
slightly more or less often than the Standard Model predicts, which
would indicate that there are undiscovered particles interfering with
known ones. In the future, researchers hope to compare the B s to
muon decay to the decay of another particle, called Bd, which has a
bottom quark and an anti-down quark.
Particles beyond the Standard Model would be a welcome find,
physicists say, because the model currently has no way of explaining dark matter or many other mysteries of nature. Some physicists
suspect the universe is inhabited by more particles than the theory
describes — such as a panoply of particles predicted by an idea
called supersymmetry — but so far, these particles have been elusive.

Jefferson Laboratory Award
Paul Souder of Syracuse University and
Douglas Beck of the University of Illinois have shared the 2013 Outstanding
Nuclear Physicist Award from the Jefferson Science Associates.
Souder and Beck were selected by JSA
for their leadership in the development of
parity-violating electron scattering as a
tool for the study of nucleon and nuclear
structure. The electric charge in nuclei is the source of the force that causes ordinary electron scattering. In fact, the electric charge distribution in
nuclei, which arises from the proton distribution, has been measured in
detail by electron scattering. In parity-violating electron scattering
(PVES), where the dependence of the cross section on the orientation of
the electron spin is measured, there is also a contribution from the Z 0 boson, which sees the weak charge of the constituents on nuclei. In the nucleus, the neutron has a large weak charge whereas the proton has very little.
In one interesting PVES experiment, electrons are scattered from Pb nuclei. From the data, the spatial distribution of the neutrons can be determined, complementing the information on the spatial distribution of the
protons obtained from ordinary electron scattering. This measurement is
related to the structure of neutron stars in that the density of the neutrons
in Pb is similar to that in the crust of neutron stars. Thus the experiment
gives an important parameter useful in modeling neutron stars.

Kameshwar C. Wali Lecture in the Sciences
& Humanities
Science and the Dalai Lama was the
focus of this year’s Kameshwar C.
Wali Lecture in the Sciences and
Humanities on Tuesday, March 26,
2013 . Physicist Arthur Zajonc,
President of the Mind and Life Institute spoke on “Conversing with the
Dalai Lama: 25 Years of Dialogue with Science”. Zajonc told of the
interest of the Dalai Lama in learning about scientific subjects and quantum theory in particular. He described meeting with the Dalai Lama for
individual discussion as well as organizing week long discussion groups.
In these meetings, meditation played a role in opening minds for a freer
discussion. Zajonc is the Andrew W. Mellon Professor of Physics Emeritus at Amherst College, where he taught from 1978 to 2012. Since 1997,
Zajonc has also served as scientific coordinator for the Mind and Life
dialogue with the Dalai Lama, whose meetings have been published as
The New Physics and Cosmology: Dialogues with the Dalai Lama
(Oxford 2004) and The Dalai Lama at MIT (Harvard UP, 2006).
Zajonc’s research has included studies in parity violation in atoms, the
experimental foundations of quantum physics, and the relationship between sciences, the humanities, and meditation. He has fostered the use
of contemplative practice in college and university classrooms, and he
continues to speak around the world on the importance of contemplative
pedagogy. Out of this work and his long-standing meditative practice,
Zajonc has authored Meditation as Contemplative Inquiry: When Knowing Becomes Love (2008).
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Passing Thoughts...
Nahmin Horwitz

Theodoros Kalogeropoulos

October 28, 1927 – October 17, 2012

January 20, 1931-September 7, 2012

Nahmin Horwitz came to Syracuse University in
September 1960 and remained on the faculty until his
retirement in 2006. In retirement he continued his
research on charm research with CLEO. This program was shut down in 2012 shortly before his death.
In 1949 Nahmin went to the University of Minnesota
for graduate work in physics where he joined a cosmic ray group whose problem was to design a coil for a magnetic field
to detect heavy nuclei in cosmic rays. Nahmin’s job was to build a
small Cerenkov counter using a Geiger counter telescope as a trigger
for alpha particles. It resulted in the first demonstration that Cerenkov
radiation is proportional to Z2.
After receiving his PhD in 1955, Nahmin got a job at the Bevatron at
UC at Berkeley. Together with other members of the Lofgren group,
he worked on designing an experiment to detect anti protons produced
in the Bevatron. Unfortunately, Emilio Segre also proposed an experiment, and the scheduling committee awarded them first crack at beam
time. The Segre group did indeed observe anti protons and were
awarded a Nobel Prize. He spent five years at the Bevatron and would
have remained there, had he not receive an offer to join the faculty
from Syracuse University.
At Syracuse University, Nahmin worked with Jack Leitner and with
Ted Kalogeropoulos. They were part of the experiment in 1964 that
discovered the Omega minus, the strangeness 3 particle that completed
the 8-fold diagram of SU(3). After Jack died unexpectedly in 1967 at
the age of 36, Nahmin worked with Ted Kalogeropoulos on an experiment using spark chambers to look for pp-bar annihilation at rest.
They claimed evidence for that annihilation, but it was not believed by
the community. In 1978, SU was invited to join a group (CLEO) of
six original collaborators at Cornell to study colliding beams of electrons and positrons. This group continued to study mesons containing
bottom and charm quarks until it was shut down in early 2012.
An avid tennis player, Nahmin was paralyzed by an accident on the
court and he died a few months later.
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After receiving his PhD, Ted was a post-doc at Columbia University and then in 1962 he joined the physics faculty at SU. There he
continued his studies of antiproton interactions with protons and
neutrons at rest, using bubble chambers, spark chambers, wire
chambers, NaI crystals, and novel time-of-flight techniques. Between 1963 and 1984, NSF supported his research at Brookhaven
National Laboratory. He spent one year at NRC Demokritos
(Greece), on Sabbatical. His help and advice was essential for the
development of the Demokritos Experimental High Energy group.
He continued to collaborate with the Greek group after the end of
this Sabbatical and his return to Syracuse University. Later, he
became interested in medical applications of antiprotons in diagnostic imaging and therapeutic applications. He also participated in
a study in which optimization algorithms were to be used in correcting images taken by ground-based astronomical telescopes for
atmospheric distortions. Four of his 20 doctoral students were from
Greece and all became Professors at Greek Universities. Ted’s and
Nafsika’s home was the place for Greek Students to meet each
other and to discuss loudly about philosophy, sociology, Greek,
American and international politics. After retirement from Syracuse
University, Ted became active with the high energy group at the
University of Athens. There he supervised several more dissertations in physics. He remained active until he no longer could come
into the laboratory.
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Theodoros (Ted) Kalogeropoulos, Professor
Emeritus of Syracuse University, died on 7
September 2012 in Athens Greece. He was
born in Mallota, a small village in Greece. He
had his primary education there, but went to
high school in Athens, and then to the University of Athens. In 1954, he received his diploma and he began graduate studies at the University of California, Berkeley, where he received his PhD in 1959 with a dissertation under Professor Gerson
Goldhaber. The antiproton had just recently (1955) been discovered
at the Bevatron accelerator of the Laurence Radiation Laboratory
(LRL) at Berkeley. Ted’s dissertation was titled A Study of the
Antiproton Annihilation Process in Complex Nuclei. The subject of
antiprotons became a lifelong fascination with Ted.
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Small Graduate Class
Lunch
Award :
Cristina
Marchetti,
PHY 731

Smoothie or
Ice Cream
Award :Lisa
Manning,
PHY 576
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Degrees Granted—2013

Bachelors:
 Ryan Badman
 Kasandra Brabaw
 Michael Bruckenthal
 Kristen Bostick
 Guhir Ghulam
 Timothy Iacoviello

Doctor of Philosophy:
Shiladitya Banerjee

Liang Cao

David Niedzwiecki

Alessandra Borgia

Michael DeFeo

Muhammad Shahid

Don Bunk

Chun-Min Jen

Zhou Xing

Belete Cheneke

Manungu Kiveni

Hui Zhao

Masters::
 Kathleen Tracey
 Arun Ramachandran
 Forrest Smith







Daniel Kepple
David Lopel
Mallory Ringham
Ames White
Richard Tanski

Undergraduate Commencement Awards—2013
Neil F. Beardsley Prize—Ryan Badman
Paul M. Gelling Scholarship—Richard Tanski
Award for Academic Excellence—David Kopel, Daniel
Kepple, Mallory Ringham, Guhir Ghulam

Contributions can be made to the following:
_____Henry Levinstein Fellowship Fund—this graduate fellowship is to foster graduate student research with members of the Physics faculty, based on academic excellence of the nominee and promise of excellence in research.
Henry Levinstein (1919-1986) came to Syracuse University in 1947 and established a laboratory to study the properties of
various lead salts sensitive to the infrared spectrum. He introduced a once a week lecture course on the Physics of Toys
which was oversubscribed and overfilled Stolkin Auditorium. Much loved by his students, the Henry Levinstein Fellowship
Fund was established by them.

_____ William Fredrickson Fund— this undergraduate fund was established to provide a partial tuition
scholarship for an incoming freshman who indicates an interest in physics.
William R. Fredrickson came to Syracuse University in 1928 and was Chairman of the Physics Department from 1939-65.
With the end of World War II, he began to build the department by choosing a faculty with strong interests in research. He
was admired for his warmth and consideration of both the students and faculty. For his 75th birthday, former students,
faculty, and university colleagues contributed funds for the William R. Fredrickson Scholarship Fund.

_____Niel F. Beardsley Prize—an award to an undergraduate physics major, based on outstanding
academic achievement and contributions to the department.
Niel F. Beardsley was not a student at Syracuse University. He was both the monitor at Wright Patterson Air Force Base of
some of the research carried out in Henry Levinstein’s laboratory and a contributor to that research. When he died in 1962,
friends and colleagues raised the funds to establish the Neil F. Beardsley Memorial Award whose undergraduate awardee
would be selected by the Syracuse University Physics faculty.

_____Paul M. Gelling Fellowship Fund—a memorial scholarship fund made to an outstanding undergraduate physics major based on outstanding achievement.
Paul Gelling was a long time jack-of-all-trades in the department from 1949-84. He set up the demonstrations, printed laboratory manuals, constructed laboratory space, and generally took care of the building. When he died in 1984, his children, Paul D. and Susan Gelling and Mary Gelling Merritt, recognized Paul’s identification with and devotion to the department by establishing the Paul M. GellingFellowship.

_____General Department Gift Fund: At the discretion of the Chair, funds are used to support teaching, research,
travel and other general departmental needs.
Checks should be made out to Syracuse University with an indication of the selected fund, and sent to:
Chair, Department of Physics, Syracuse University, 201 Physics Building, Syracuse, NY 13244-1130.

Syracuse
University
Department of Physics
201 Physics Building
Syracuse, NY 13244-1130

Physics Matters
Physics Matters is published by the Department of
Physics of Syracuse University for its students,
alumni and friends to inform them about the
department and to serve as a channel of
communication. Readers with comments or
questions are urged to send them to Department of
Physics, Syracuse University, 201 Physics Building,
Syracuse, NY 13244-1130. Fax to 315-443-9103.
Email to physmatt@phy.syr.edu. The Web address
is http://www.phy.syr.edu/.

Physics Machine Shop: clockwise from top
Les Schmutzler— Senior Experimental Machinist (1987)
Phil Arnold—Experimental Machinist (1995)
Lou Buda—Laboratory Manager II (1978 )
Charlie Brown—Senior Experimental Machinist (1995 )

