
Western Michigan University 

Department of Physics Colloquia 
2006-2007 

 

Speaker: Dr. Rolf Hellhammer 
Hahn-Meitner-Institut, Berlin 

August 17, 2006 
“Guided Transmission of Highly Charged Ions through 
Nanocapillaries in Polyethylene Terephthalate (PET)” 

Abstract: Recent experiments showed a self organizing guiding effect for slow highly charged ions transmitted 
through nanocapillaries in insulators. Surprisingly, this ion guiding takes place without a significant loss of the 
primary charge state of the transmitted ions. The work presented here is focused on the guided transmission of 
highly charged ions through nanocapillaries in highly insulating polyethylene terephthalate (PET). These capillaries 
have diameters of a few hundred nanometers and a length of 10 µm. Mechanisms of charging and discharging the 
capillaries as well as transport dynamics will be presented in detail. Characterization of capillary guiding depending 
on the charge state and kinetic energy of the transmitted ions will be given. These results lead to a scaling law for 
capillary guiding. In addition, the effects of different capillary diameters as well as the energy of the high energetic 
ions forming the ion tracks in PET will be discussed. 
 
 

Speaker: René Bilodeau 
Western Michigan University and Lawrence Berkeley Laboratory 

September 11, 2006 
“Experimental Investigations of Negative Ions” 

Abstract: Unlike neutral atoms and positive ions, which are bound in the long-range Coulomb potential (~1/r), the 
Coulomb attraction of the nucleus is efficiently screened in negative ions. As a result, negative ions are instead 
bound in a short-range potential (~1/r4) which presents structure and spectra that are significantly different from 
those of their neutral and positively charged cousins. For instance, the otherwise ubiquitous Rydberg series is 
absent in negative ions. The highly correlated ground and excited states formed in negative ions also offer 
stringent tests of the latest high-level theoretical models of electron correlation. In this talk I will describe 3 major 
areas of experimental research in negative ions: (1) laser-based photodetachment experiments, where the excess 
electron can be gently excited and/or removed (“detached”) from the ion; (2) ion storage ring experiments, where 
the fragmentation of molecular anions and the formation of doubly charged negative ions (“dianions”) can be 
studied in electron collisions; and (3) synchrotron-based experiments, where the absorption of photons energetic 



enough to remove an electron from deep inside of the negative ion causes the residual atom to fall apart, 
sometimes violently emitting several more secondary electrons. Each of these experimental techniques offers 
unique perspectives into the structure and properties of atomic and molecular ions, and the physics governing 
their binding and detachment processes. 
 
 

Speaker: Dragan Nikolić 
Western Michigan University 

September 18, 2006 
“Autoionizing States and Their Relevance                          

in Electron-Ion Recombination” 
Abstract: We are witnessing the Hubble Space Telescope’s bewildering optical view of the universe, and all thanks 
to the recombination of electrons with protons and neutrons that made our universe transparent to light even 
before the formation of galaxies. Future understanding of cosmic spectra and its unambiguous interpretation 
crucially rely on atomic data that cannot be generated easily from analytic expressions or simple calculations, but 
require state-of-the-art atomic physics computations. 
 
This talk will address the important role that autoionization - the spontaneous ejection of an electron from an 
excited atomic ion - plays in astrophysical plasmas, and our ability to model accurately the underlying atomic 
dynamics. In particular, we look at electron-ion dielectronic recombination (DR), the dominant recombining 
process affecting the ionization balance of astrophysical plasmas. Some brief highlights on the past work involving 
relativistic many-body perturbation theory will be supported with heavy-ion storage ring (CRYRING/Stockholm 
and TSR/Heidelberg) experiments on recombination of lithium-like ions. 
 
Our recent work, performed at WMU for NASA’s Solar and Heliospheric Physics Program, aims at iron ions - Fe8+ 
in particular - because (1) the solar extreme-ultraviolet spectrum of one-million degree near-limb coronal 
structure is rich in iron lines, (2) the only existing DR data for Fe8+ is based on simple analytical formula, and (3) 
there is an urgent demand for reliable iron ionization balance calculations for interpreting observations from the 
upcoming solar missions such as Solar-B (Sep-22-2006) and STEREO (Oct-18-2006). Our ability to remove these 
deficiencies depends on improved understanding of several things such as (1) the near-threshold positions and 
strengths of DR resonances, (2) the plasma density effects, and (3) whether or not the populations of autoionizing 
levels are in local thermodynamic equilibrium (LTE). 
 

 
 
 



Speaker: Paul Mantica 
Michigan State University 

September 25, 2006 
“Nuclear Shell Structure Above CA-48                                  

Probed By Beta Decay” 
Abstract: The nuclear shell model evolved from a need to explain discontinuities in certain nuclear properties that 
occurred at "magic" nucleon numbers: 2, 8, 20, 28, 50, 82, and 126. The shell model has shown remarkable 
resiliency since its initial inception in the 1950's, although data at the time were only available for a limited subset 
of nuclei at and near the valley of beta stability. The production and study of short-lived radionuclides with 
extreme ratios of neutron-to-proton numbers, which has become more prolific with the world-wide development 
of radioactive ion beam facilities, has presented some serious challenges to the normal ordering of single-particle 
levels borne out from data on nuclei nearer to stability. We have used the selective process of beta decay to study 
the low-energy structure of the neutron-rich isotopes of Sc, Ti, V, and Cr, which lie just above doubly-magic Ca-
48. The emergence of a new magic number a N = 32 for the Ca, Ti, and Cr isotopes is attributed to a dramatic 
shifting of neutron single-particle orbitals brought on by the strong and attractive neutron-proton monopole 
interaction. The impact on low-energy structure of very neutron-rich nuclei due to the dynamic behavior of certain 
single-particle levels will be discussed. 
 
 

Speaker: Joachim Ullrich 
Max-Planck-Institut für Kernphysik, Heidelberg, Germany 

October 2, 2006 
“Atoms and Molecules in Extreme Light Fields” 

Abstract: Focussing all the light from the sun that hits the earth onto an area as small as a thumb nail would yield 
just similar power densities as one can obtain from state-of-the-art lasers in the laboratory for ultra-short time 
durations of a few femtoseconds (10-15 s). Using latest many-particle detection technology enables one to explore 
in utmost detail the behaviour of atoms and molecules exposed to such extreme conditions. 
 
Among others, as will be highlighted in the talk, correlated electronic motion can be traced in time on a sub-
femtosecond scale, molecular motion – the breaking of bonds, vibration and rotation – is observed like in a movie 
and first successes towards controlling the fragmentation of molecules have been obtained. Finally, the rich future 
potential of the field is envisaged, using e.g 20 fs VUV pulses from the Free Electron Laser at Hamburg (FLASH) or 
even up-coming high-intensity attosecond pulses. 
 
 



Speaker: Tom Kirchner 
Clausthal University of Technology, Germany 

October 3, 2006 
“Nonperturbative Electron Dynamics in Field-Free      

and Laser-Assisted Atomic Collisions” 
Abstract: Ion-atom collisions and laser-matter interactions are examples of dynamic few-body quantum problems 
that pose great challenges for theory. This is particularly true if situations are considered in which perturbative 
treatments are not valid. Based on the concepts of time-dependent density functional theory for the treatment 
of the many-electron problem and the basis generator method for orbital propagation it has recently become 
possible to address such problems and calculate accurate transition probabilities and cross sections for a 
considerable number of electronic processes. In this talk I will present this approach and will give an overview of 
recent results. In particular I will discuss laser-assisted collisions that have attracted some renewed attention, as 
they open up the possibility to resolve and manipulate electron dynamics on a (sub-) femtosecond timescale. 
 
 

Speaker: Robert I. Cukier 
Michigan State University 

October 9, 2006 
“Learning about Enzymes with Molecular Dynamics” 

Abstract: Molecular Dynamics solves Newton’s equations of motion on a computer. The method can be applied 
to investigate the properties of proteins and their substrates in solution. The method is illustrated with application 
to Adenylate Kinase (AK), an enzyme responsible for catalyzing the reaction Mg2+-ATP + AMP ↔ Mg2+-ADP + 
ADP [1]. In order to do so, AK needs to undergo large domain motions of its Lid and AMP-binding domains when 
the open form closes over its substrates, AMP and Mg2+-ATP. The third domain, the Core, is relatively stable 
during this motion. To examine the closing motion, a reaction coordinate that monitors the distance between the 
Amp-binding and Core domains is selected [2]. It enables comparison with the results of energy transfer 
experiments [3]. Molecular dynamics is computationally expensive, and if large motions of a protein are to be 
investigated, methods that accelerate sampling are required. Sampling along the reaction coordinate is carried 
out by using a distance replica exchange method (DREM), where systems that differ by a restraint potential 
enforcing different reaction coordinate values are independently simulated with periodic attempts at exchange 
of these systems. The DREM greatly accelerates the rate and extent of configurational sampling. The free energy 
along the reaction coordinate is obtained. It reveals a rather flat region for distances from the open to a relatively 
closed AK conformation. The free energy for smaller distances has a distinct minimum that is quite close to that 
found in the closed form x-ray structure. In concert with a decrease in the reaction coordinate distance (Amp-
binding to Core distance) the Lid to Core distance of AK also decreases. Therefore, AK can fluctuate from its open 
form to conformations that are quite similar to its closed form x-ray structure, even in the absence of its 



substrates. The work supports the concept that protein motions necessary for catalysis are an intrinsic property 
of the enzyme [4]. 
 

Speaker: Larry Satkowiak 
Oak Ridge National Laboratory 

October 13, 2006 
“Nuclear Nonproliferation”  

Abstract: This will be a non-technical talk focussing on the issues and current status of nuclear nonproliferation 
programs of the US government. Nonproliferation refers to efforts to curb the spread of nuclear weapons to states 
which do not currently possess this capabilitty. Dr. Satkowiak will give an overview of prospects for nuclear 
terrorism and nonproliferation efforts, and discuss the role of the Oak Ridge National Laboratory in these efforts. 
The speaker has played a primary role in this area for over 10 years and currently directs the nonproliferation 
program at a major federal research laboratory. 
 

Speaker: Bradley S. Ambrose 
Grand Valley State University 

October 16, 2006 
“Because Physics Majors have Conceptual Difficulties 

Too: Refining an Inquiry-based Approach to Teach 
Intermediate Mechanics” 

Abstract: For several years I have been probing the conceptual understanding and reasoning skills of advanced 
undergraduates as they make the transition from introductory calculus-based physics to their first course in upper-
level mechanics. [1] The results thus far are consistent with findings from other investigations in upper division 
physics courses, which indicate that persistent difficulties with fundamental concepts are typically not addressed 
with lecture instruction at the advanced level. With support from NSF (CCLI grants DUE-0441426 and DUE-
0442388) I am collaborating with Michael Wittmann (U. of Maine) in developing, testing, and refining inquiry-
based tutorials for teaching intermediate mechanics. The philosophy and format of the tutorials closely follow 
those pioneered at the University of Washington. [2] In this talk I will present a brief overview of the project as 
well as discuss specific examples illustrating the effectiveness of the materials. 
 

 
 



Speaker: Bruce Hrivnak 
Valparaiso University 

October 23, 2006 
“Red Giants to Planetary Nebulae:                                         

A Study of the Transitional Objects” 
Abstract: The evolution of stars of intermediate and low mass, such as the Sun, causes them to pass from the 
main sequence to the red giant and asymptotic giant branch (AGB) phases and then on through the planetary 
nebula (PN) phase, finally ending as white dwarfs. The most poorly understood phase in this evolution is that 
between the AGB and PN phases, the photo-planetary nebulae. Stars in this phase are surrounded by an expanding 
and obscuring circum stellar envelope. In this talk, I will describe how objects in this phase have been identified 
and observed, what has been learned about their properties, and how these studies have given us greater 
understanding of the preceding and succeeding phases of stellar evolution. Topics covered will include the 
chemistry of the star and nebula, the shape of the nebula, and the mass loss rates; these properties have been 
derived from observations made at visible, infrared, and radio wavelengths. 
 
 

Speaker: Laura J. Pyrak-Nolte 
Purdue University 
October 30, 2006 

“Fractures as Time-dependent Structures: 
Characterizing Alterations and Changing Length Scales” 

Abstract: Exploring the subsurface requires an understanding of the relationships among physical processes that 
occur on multiple length and time scales. The length scales used in the laboratory differ by several orders of 
magnitude from length scales in the field. In a fracture, chemical interactions between pore fluids and the fracture 
walls occur locally on the sub-micron scale but affect wave propagation occurring along the length of the fracture, 
spanning hundreds of microns to meters or more. For a fracture partially saturated with gas and water, the 
distribution of these two fluid phases is affected not only by the intrinsic lengths of the fracture geometry but also 
by time-dependent processes that alter the local capillary pressure which controls the phase distribution. 
Specifically, fractures in rock are susceptible to alteration through time-dependent processes such as fluid 
invasion, chemical dissolution, chemical precipitation, and stress or pressure changes. Advancements in 
laboratory methods have made it possible to image and quantify these processes and their contribution to the 
fundamental behavior of fractures. 
 
 



Speaker: Mark Schlossman 
University of Illinois at Chicago 

November 6, 2006 
“New Developments in Liquid Interfacial Nanoscience” 

Abstract: Liquid interfaces play an important role in many chemical and biological systems in addition to being 
interesting model systems to study the statistical physics of interfaces and membranes. As examples, water-oil 
interfaces are a model for the interaction of water with a hydrophobic molecular environment, important for 
protein folding and the formation of structures in complex fluids. Also, biological membranes exist at the interface 
between two aqueous regions and provide a dynamic platform for important cell processes. X-ray scattering 
measurements of liquid interfaces allow for the study of ordering and fluctuations on the nanometer length scale. 
We will discuss thermally driven fluctuations of liquid interfaces and the use of liquid-liquid interfaces to 
determine the interactions of ions in liquids. 
 
 

Speaker: Fred Becchetti 
University of Michigan 

November 13, 2006 
“Big-Bang, Little-Bang Nucleosynthesis Studied           
with Short-Lived (Radioactive) Nuclear Beams                         

and the ‘Missing Mass’ Problem” 
Abstract unavailable. 
 

 
Speaker: Bruce A. Bunker 

University of Notre Dame 
November 20, 2006 

“Environmental Science on the Molecular Scale:        
How Can a Physicist Help?” 

Abstract: The determination of how contaminants interact with mineral surfaces and microorganisms is 
fundamental to the understanding of transport of these species in the environment and is key to different schemes 



of environmental protection and remediation and to understanding processes such as biomineralization. In this 
talk, I will describe how synchrotron x-ray techniques have been used to study the interaction of metals with 
bacteria and mineral surfaces, and how physicists can add to collaborations of environmental scientists, 
geologists, chemists, and biologists. 
 

Speaker: Ilan Y. Levine 
Indiana University 

November 27, 2006 
“The Search for Dark Matter with Superheated Fluids” 

Abstract: One of the longest standing and most important questions in astrophysics and particle physics is what 
is the dark matter? Since the mid 1930s, there has been evidence that there is more gravitating matter in objects 
larger than the scale of single star than can be accounted for by the amount of light coming from those objects. 
The evidence has become more convincing and more detailed, including, for example, the strong gravitational 
lending of distant galaxies and the recent evidence from the debris of a collision of galaxy clusters. The deficit of 
light from all of this extra mass is not because the mass is concentrated in non-luminous clumps of ordinary 
matter, such as high mass planets or black holes. Recent WMAP studies of the asymmetries in the distribution of 
relic radiation from the last scattering in the early universe make a compelling case that a large fraction of 
gravitating matter stopped interacting with ordinary matter (protons, electron, neutrons, etc) just after the Big 
Bang. 
 
The neutral no, predicted by generic extensions of the standard description of particles and their interactions, 
should be the sole relic of the super symmetric class of particles created in the Big Bang. A number of direct 
searches are underway to find evidence of these primordial Weakly Interacting Massive Particles (WIMPs). The 
common point of all these searches is to look for nuclei of ordinary matter which are elastically scattered by an 
undetected projectile. (The incoming WIMP would not be detected, since it does not interact with ordinary matter 
through the strong force or the electromagnetic force.) The common problems that these experiments must 
overcome are the very tiny energies imparted to the recoiling nuclei (about 1 to 100keV) and the backgrounds 
from detector radioactivity and cosmic rays. 
 

Speaker: M. B. Sahana 
Wayne State University 

December 4, 2006 
“Guiding of Highly-charged Ions through                

Insulating Nanocapillaries” 
Abstract: Nanocapillaries have been proposed as highly charged ion (HCI) beam collimators for single ion 
implantation towards the development of quantum electronic devices. In the case of HCI impinging on insulating 



capillaries at angles larger than the angle given by the aspect ratio, substantial transmission of ions in the initial 
charge state and at the initial kinetic energy was found due to a guiding effect of the charged-up capillaries. This 
has motivated investigations of HCI transmission through insulating nanocapillary materials, such as polyethylene 
terephthalate (PET), SiO2 and Al2O3. Over the past few years, our group at Stockholm University has performed 
experiments with nanocapillary membranes in PET, SiO2 and Al2O3 using a beam of 7 keV Ne7+-ions. The PET 
nanocapillaries (Φ = 100 nm, length = 10 μm) were fabricated by oxidizing random ion tracks from heavy ion 
bombardment, which introduces a small angular spread of the capillary axes. In order to avoid the geometrical 
uncertainties inherent in the PET capillary membranes our group manufactured highly ordered, parallel, capillaries 
in Si through electrochemical etching. These capillaries were then thermally oxidized to produce insulating SiO2 
capillaries, 25 μm in length, 100 nm in diameter and with wall thicknesses of 100 nm. We also produced highly 
ordered capillaries in Al2O3 with diameters of 60 nm and 10 μm in length. We measured angular and charge 
distributions for capillary tilt angles of up to 4º. The widths of the angular distributions was found to be <1º 
(FWHM) for the SiO2 capillaries, ≡1º for capillaries in Al2O3 and ≡3º for the PET capillaries. I will discuss the results 
from the experiments on PET, Al2O3 and SiO2 nanocapillaries. 
 

Speaker: Warren F. Beck 
Michigan State University 

December 11, 2006 
“Protein Dynamics Near the Unfolding/Refolding 

Transition State” 
Abstract: Current theories that account for the rapid folding of a protein into its native structure suggest a funnel-
shaped topology for the potential-energy surface, which has been termed an energy landscape. The surface steers 
the ensemble of possible folding trajectories so that the protein finds the native structure on a relatively short 
(typically 100-ms–10-s) time scale without having to search randomly the entire surface. The native state may not 
be the structure at the global minimum on the surface; stable misfolded structures can arise spontaneously under 
physiological conditions upon unfolding the native state and contribute to a number of diseases. We have recently 
discovered that an intramolecular vibrational excitation provided by the radiation less decay of a covalently bound 
electronic chromophore can be exploited to drive a protein from its native folded state to the transition state for 
unfolding. The fluorescence of the chromophore can then be used as a probe of the motions of the protein and 
its surrounding solvent as the transition state decays and the unfolded state is formed. Using this approach and 
picoseconds time-resolved spectroscopic methods, we have characterized the dynamics of unfolding from the 
native state of Zn(II)-substituted cytochrome c. The results show that the solvent polarity controls the activation 
energy for the unfolding and the subsequent refolding reactions; the solvent viscosity further controls the rate by 
frictionally hindering the moving polypeptide. These findings suggest an important role for the solvent in the 
kinetic control of protein-folding trajectories on the energy landscape. The results also provide new insights on 
the energetics and dynamics associated with conformational change in native proteins. 
 

 
 



Speaker: Lewis Pyenson 
Western Michigan University 

January 8, 2007 
“Einstein, Ethics, and Physics” 

Abstract: Einstein’s ethical commitments will be examined from three perspectives: his personal experiences, his 
personal credos, and his dedication to physics. It is suggested that Einstein separated the passion of life from the 
passion of ideas. He protected his personal life, and he remained largely indifferent to inquiries of a biographical 
nature. 
 

Speaker: Henry Scott 
Indiana University - South Bend 

January 22, 2007 
“High Pressure Mineralogy: An Experimental Window 

into Planetary Interiors” 
Abstract: On Earth, the deepest hole ever dug penetrated less than 0.2% of the planet's radius, yet we know quite 
a bit about Earth's deep interior from indirect methods such as cosmochemistry, seismology and laboratory 
experimentation. I will briefly review the large scale features inferred from seismological studies, discuss 
experimental techniques to reproduce the intense pressure and temperature conditions found at depth, and show 
recent results which shed light on Earth's interior. Particular attention will be placed on carbon and phosphorus, 
ranging from their storage in planetary cores to the feasibility of abiogenic hydrocarbon formation in Earth's 
mantle. I will also discuss the application of these techniques to the mineralogical and chemical evolution of icy 
satellites, such as Jupiter's Europa and Ganymede and Saturn's Titan. 
 
 

Speaker: Jennifer Ogilvie 
University of Michigan 

January 29, 2007 
“New Directions in Multiphoton Microscopy” 

Abstract: Multiphoton microscopy is an important tool that is increasingly used in biological research because of 
its ability to produce 3D images of complex samples. One particularly promising multiphoton microscopy 
technique is coherent anti-Stokes Raman scattering (CARS) microscopy, which avoids the need for fluorescent 
labels by providing endogenous contrast based on the inherent vibrations of different chemical species. Most 
implementations of CARS microscopy have imaged single vibrational modes, providing limited chemical 



information about the sample being imaged. An alternate time-domain Fourier transform-based method can 
produce spectrally resolved CARS images over the considerable bandwidth of a broadband laser source, providing 
a compact, single-laser approach to CARS imaging of multiple chemical species. Novel techniques that tailor 
broadband light to selectively excite fluorescent species in multiphoton fluorescence imaging will also be 
discussed. 
 

Speaker: Ed Loh 
Michigan State University 

February 5, 2007 
“Spartan Infrared Camera, High Resolution Imaging      

for the Soar Telescope” 
Abstract: The Spartan Infrared Camera is a major instrument for the SOAR 4-m telescope on Cerro Pachon, Chile. 
Its primary goal is to provide high angular resolution imaging in the near-infrared atmospheric windows at 1000-
2500nm. It has four HgCdTe detectors for a total of 16 megapixels. It has two plate scales: (1) At f/22, its images 
are diffraction-limited at lambda >1600nm. (2) At f/13, it covers a wide (5×5) arcmin field with undersampled 
pixels. The Physics-Astronomy Department at Michigan State University is building the instrument; installation is 
scheduled for early 2007. I will talk about (1) the design of the instrument, and how the design is an application 
of undergraduate physics, (2) results of laboratory tests of image quality, and (3) some of the science goals. 
 
 

Speaker: Arthur McGurn 
Western Michigan University 

February 12, 2007 
“Impurity Mode Techniques Applied                                  

to the Study of Light Sources” 
Abstract: The dispersion relation, density of states, wavefunctions, and single site impurity bound and resonant 
modes of a photonic crystal slab are computed for applications of the photonic crystal slab in the design of light 
sources. The photonic crystal slab is formed by embedding a hexagonal lattice array of dielectric cylinders in a 
background dielectric. Outside of the photonic crystal slab is a uniform, isotropic dielectric medium. The solutions 
of Maxwell's equations for the modes of a free standing photonic crystal slab are obtained by treating a self-
consistent matrix eigenvalue problem that is solved iteratively using a fast computer routine. The properties of 
single site impurities in photonic crystal slabs are determined using both Green's function methods and effective 
mass equations based on a Wannier function representation. The impurity dielectric constant supporting an 
impurity bound state is shown to be a multiple valued function of the frequency of the impurity mode. Asymptotic 
forms are obtained for the behavior of impurity bound states at frequencies in the neighorhood of the band edges. 



Resonant modes at pass band frequencies are computed for the case of impurities formed by replacing a single 
dielectric cylinder of the photonic crystal slab with background dielectric media. Comparison of the theoretical 
results is made with experiments on an electrically injected photonic crystal microcavity light source. Some 
additional discussions are given of multiple site impurities formed of Kerr nonlinear media and the generation of 
intrinsic localized modes at frequencies within the pass bands of two-dimensional photonic crystals. A relationship 
is shown to exist between intrinsic localized modes in multiple Kerr impurities and the modes of single site 
impurity problems in photonic crystals formed from linear dielectric media. 
 
 

Speaker: Yong S. Joe 
Ball State University 

Febuary 19, 2007 
“Electron Transport Through the Coupled Quantum-

dots in Nanoscale Systems” 
Abstract: In this presentation, I will discuss novel resonant phenomena by investigating the total transmission 
probability of nanoscale Aharonov-Bohm (AB) rings with embedded quantum dots in one arm and a magnetic flux 
passing through its center. In this system, the overlapping and merging of both Breit-Wiger (BW) and Fano 
resonances are shown as the interaction parameter between two quantum dots is modulated. In the strong 
overlapping regime of Fano resonances, the transmission zeros leave the real-energy axis and move away in 
opposite directions in the complex-energy plane. The simultaneous swings (from Fano to BW and then back to 
Fano resonance) of a pair of Fano resonances in the overlapping regime are observed by tuning the magnetic flux 
threading the AB ring. Finally, the impact of applications for this study such as quantum electronic nanodevices 
will be discussed. 
 

Speaker: Mark Adams 
University of Illinois at Chicago 

February 26, 2007 
“Why is there Mass? The Search for the Higgs” 

At the most fundamental, mass is a consequence of Electroweak Symmetry Breaking. In the Standard Model of 
High Energy Physics, a massive spin zero boson is expected: the Higgs. Experimentalists have searched for the 
Higgs particle for decades, but excitement is rising as “discovery” is anticipated within the next several years. 
 

 
 



Speaker: William Sauck 
Western Michigan University 

March 12, 2007 
“Geophysics at WMU, and an Application to 

Groundwater Exploration in Egypt” 
Abstract: This will be a 2-part seminar; first a review of the kind of geophysics done at WMU, and secondly, a 
typical project case history. The BS geophysics program has been in existence at WMU since about 1980. Emphasis 
has been on applications to mineral, petroleum, and ground water exploration. The trend for the past decade has 
been toward ground water contamination problems, with occasional forays into archaeological and forensic 
applications. Some methods and techniques will be shown and described. The research project case history 
describes the gravity, electrical resistively, and VLF electromagnetic methods as applied to locating and 
characterizing two very different types of aquifers, one in the SW Sinai, and the other type in the Red Sea Hills of 
the Eastern Desert. 
 
 

Speaker: Harold Glasser 
Western Michigan University 

March 19, 2007 
“Higher Education for a Higher purpose: Research      

and Education for Ecocultural Sustainability” 
Abstract: The disconnect or "gap" between people's stated values, concerns for the future and the environment, 
and willingness to trade off standard of living for quality of life AND our everyday actions, lifestyles, public policies 
will be introduced. The concept of "social learning for sustainability"-as a potential strategy for bridging the gap-
will be developed. Higher education's responsibility for addressing the planet's current state of unsustainability 
and its corresponding role to help support and promote social learning for sustainability will be discussed. In light 
of the United Nations Decade of Education for Sustainable Development (2005-2014) and the higher education 
for sustainability movement, several new and ongoing research projects will be discussed: life-cycle analysis of 
the three main types of PV technology; first law assessment of a drain-back solar thermal system; multicriteria, 
multi-scale assessment of the "state of the planet," K-12 energy Education for Sustainability Curriculum; and 
United Nations University's Regional Centers of Expertise in Education for Sustainable Development Program. 
 

 
 



Speakers: Alvin Rosenthal and Drew Isola 
Western Michigan University 

March 21, 2007 
“Improving the Education of Physics Teachers:                

A Five Year Summary of the PhysTec Project at WMU” 
Abstract: For the past five years WMU’s Department of Physics has implemented a plan for improving the teaching 
of introductory courses and for enhancing the professional training of future physics teachers. Courses and labs 
have been revised to emphasize active engagement. Mentoring of area teachers of physics and recent graduates 
has been utilized throughout the project to enhance physics instruction and professional development. As part of 
this work we have focused on creating a community of area physics teachers in which pre-service teaching majors, 
in-service teachers, and university faculty and staff can collaborate for the common good. Major funding for this 
project is coming to an end and this talk will review the progress made and present internal and external 
assessments of this work. 
 

Speaker: Maury Goodman 
Argonne National Laboratory 

March 26, 2007 
“The Neutrino Oscillation Industry” 

Abstract: Three of the twelve particles thought to be the basic building blocks of our universe are neutrinos. Since 
1998, there have been a number of breakthroughs in understanding the neutrino. In particular, it is now known 
that neutrinos have mass, though quite small compared again to the other particles. This manifests itself in the 
phenomenon of neutrino oscillations, and two of the three mixing angles have been measured. The search for 
understanding the neutrino is taking particle physicists to exotic locations for their new and planned experiments, 
some of which are "long-baseline", i.e. the detectors may be quite far from the neutrino source. An overview of 
the present and future world program in experimental neutrino physics will be presented. 
 
 

Speaker: Steven T. Manson 
Georgia State University 

April 2, 2007 
“Photoionization Studies of Atomic Systems” 

Abstract: Recent experimental and theoretical advances have enabled calculations and experiments on the 
response of matter to ionizing radiation with unprecedented accuracy and resolution. Atomic systems constitute 



a particularly important component of these studies since they are (comparatively) simple enough to serve as 
“laboratories” to understand the new physics that these studies have revealed. A selection of examples of free 
and confined atoms and ions will be presented to give the flavor of recent results. 
 
 

Speaker: George Crabtree 
Argonne National Laboratory 

April 9, 2007 
“Superconductivity: Challenges and Opportunities” 

Abstract: Electricity is the mainstay of our energy distribution system, providing instant power for light, 
refrigeration, transportation, industry, communication, and digital electronics at the flip of a switch. Demand for 
electricity will grow by 50% in the US and 100% in the world by 2030. Yet the electricity delivery system is 
threatened by increasingly inadequate capacity, reliability, and power quality, especially in urban areas where 
power density and demand growth are highest. Superconductivity can transform urban electricity delivery 
through (i) cables with five times the power capacity of copper wires, (ii) smart, self-healing fault current limiters 
and reactive power regulators that instantaneously control current, voltage and phase angle variations, and (iii) 
small, robust transformers that use no contaminating or flammable oil and are safe for urban areas. Transforming 
the power grid with these superconducting technologies requires aggressive research to improve the current 
carrying performance of present generation superconducting wires, and high risk-high payoff basic research on 
next generation materials, their electromagnetic behavior mediated by superconducting vortices, and the pairing 
mechanisms responsible for high temperature superconductivity. The electricity challenges facing the power grid, 
the breakthroughs in basic research needed to overcome them, and the grand challenges facing superconductivity 
will be presented. 
 

Speaker: Grant J. Mathews 
University of Notre Dame 

April 23, 2007 
“Alternative Approaches to Dark Matter                       

and Dark Energy” 
Abstract: It is now quite apparent from a variety of observational evidence that the expansion of the universe is 
both accelerating due to some mysterious dark energy, while locally it is collapsing due mainly to the presence of 
an unseen attracting dark matter. The simple coincidence that both dark matter and dark energy currently 
contribute comparable mass energy toward the closure of the universe begs the question as to whether they 
could be different manifestations of the same physical phenomenon. This talk will review several proposals 
whereby this identity could be achieved. For example, we show how a decaying dark matter particle, such as a 
heavy right-handed neutrino, could lead directly to cosmic acceleration even without the need to invoke a scalar 



field or cosmological constant. Specifically, we show that any dark-matter particle that decays to relativistic 
particles will produce an accelerating space-time. This bulk viscosity behaves as a negative pressure and hence 
can account for the apparent dark energy. Another possibility in a brane-world cosmology is that the exchange of 
dark matter mass energy with a higher dimension can lead to a cosmic acceleration, or that relativistic corrections 
to the cosmic expansion for a locally inhomogeneous universe could explain the observations. We summarize the 
observational constraints on such unifying hypotheses and suggest various observational tests that could be 
performed to confirm or rule. 
 
 
 

 


