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Speaker: Michael Sharer 
Western Michigan University 

September 19, 2005 
“Technology Transfer, Innovation, and the Modern 

Academy: How the Strategic Use of Intellectual Property 
Rights Can Benefit your Research Programs” 

 
Abstract unavailable.  
 
 

Speaker: Margaret Mary Murnane 
University of Colorado at Boulder 

October 10, 2005 
“Can We Make Atoms Sing and Molecules Dance?      

Using Fast Laser Pulses to Observe and Control Nature” 
Abstract: Laser light traces its origin back to 1916, when Albert Einstein developed an improved fundamental 
theory of heat, embracing the fact that energy in quantized. His theory predicted that as light passed through a 
material, it could stimulate the emission of more light. This effect is at the heart of the modern laser. Laser beams 
offer many exquisite ways of concentrating light energy in time and in space, and are used in high-resolution 
microscopes, in surgery, in telecommunications and even to drive nuclear fusion. A fundamentally different way 
of concentrating light energy in time came about at the end of the 20th century - instead of using a short laser 
pulse as a flash or strobe light to illuminate a fast event, it became possible to sculpt the laser pulse shape to 
deliver energy to an atom or a molecule in a very precise and controlled manner. Using fast computer algorithms, 
we can "teach" a laser to excite a particular bond in a molecule, or to coax an atom to emit a particular x-ray 
wavelength. 
 



Speaker: N. Stolterfoht 
Hahn-Meitner-Institut, Berlin 

October 17, 2005 
“Guiding of Slow Highly Charged Ions through 

Nanocapillaries in Insulating PET Polymers” 
Abstract: In recent years, studies of ion transmission through capillaries with diameters of a few hundred nm have 
received increasing attention. In our laboratory we performed experiments in which slow highly charged ions are 
transmitted through capillaries of 100 nm diameter and 10 µm length in highly insulating PET foil. We found that 
the majority of the transmitted particles do not change their charge state during the passage through the 
nanocapillaries even when the capillary axis is tilted with respect to the incident beam. This behavior strongly 
differs from the transmission of highly charged ions through capillaries in metals. For insulating PET the angular 
distributions of the ions have a maximum equal to the tilt angle indicating a “guiding” of the Ne7+ ions within the 
capillary. This effect of capillary guiding is striking, since highly charged ions scattered by, e.g., 50 are neutralized 
with high probability when emerging from the surface. Emphasis is given to recent results studying the projectile-
energy dependence of the capillary guiding effect. The investigation shows that the inner walls of the capillaries 
are charged in a self-organizing process so that close collisions with the surface are suppressed. This self-
organizing process involves a mechanism, where charges are deposited at the capillary wall until the resulting 
electric field is high enough to inhibit further charge depositions. Applications of the capillary guiding are 
discussed. 
 
 

Speaker: François J. Wuilleumier 
University Paris-Sud, France 

October 24, 2005 
“Photoionization of Multiply-charged Ions:             

Recent Developments and Future Prospects” 
Abstract: Photoionization of atoms in the ground state using synchrotron radiation (SR) has contributed to an 
extensive knowledge of the atomic structure and of its dynamical response to photon interaction. While the 
necessary low-density of the atomic target in gas phase experiments makes such photoionization experiments 
delicate to handle, the study of multiply-charged ions is much more challenging, because the density of multiply-
charged ions (MCI) available in a beam-beam experiment is 5 orders of magnitude lower than for atoms in the 
ground state. This explains why the response of ionized matter to photoionizing radiation has been very slow to 
explore. Theoretical methods have been mostly used to model stellar atmospheres as well as laboratory plasmas, 
but they are still to be tested by experiments in many cases. 
 



Speaker: Michael Khazhinsky 
Freescale Semiconductor Inc., Austin, Texas 

October 28, 2005 
“ESD Protection for Advanced CMOS SOI Technologies 

in the Semiconductor Industry” 
Abstract: This presentation provides the fundamentals of the Electrostatic Discharge (ESD) phenomena and the 
impact on integrated circuit (IC) reliability. A 90nm SOI ESD protection network and design methodology including 
both device and circuit level characterization data are described. A new response surface method to optimize 
device sizes in the ESD networks is presented. 
 

Speaker: Ximao Feng 
Western Michigan University 

October 31, 2005 
“Photoexcitation and Photoionization of Ar and HBr 

using the Advanced Light Source” 
Abstract: This year marks the 100th anniversary of Albert Einstein's "miraculous year" of 1905, when he wrote 
five papers that would change the world forever. One of the papers explained the photoelectric effect 
theoretically, which won him the Nobel Prize of Physics in 1921. I will report on my two projects performed as a 
Ph.D. student based on the photoelectric effect: (1) Photoelectron Recapture in Ar and (2) Atomic Auger Decay 
Following Dissociation in Core-Excited HBr. 
 

Speaker: Ralph Segel 
Northwestern University 

November 7, 2005 
“Proton Form Factors” 

Abstract: Understanding the structure of the proton is the defining problem in quantum chromodynamics and the 
electromagnetic form factors are the most readily obtained data that relates directly to this structure. Electron-
proton scattering experiments over the past fifty years using the Rosenbluth separation technique appear to show 
that the electric and magnetic form factors of the proton show the same momentum transfer dependence 
("scaling") though the uncertainties are often large. However, a more recent set of experiments which measure 
the polarization transferred from longitudinally polarized electrons to the struck protons finds that scaling is 
strongly violated. This apparent conflict led to a Rosenbluth experiment with much improved precision being 



devised and executed. The experiment finds scaling and establishes that the Rosenbluth and polarization transfer 
techniques, both of which are on very firm theoretical ground, yield apparently incompatible results. The 
implications of this discrepancy and how it may be resolved will be discussed. 
 

Speaker: Ayman Said 
Argonne National Laboratory 

November 14, 2005 
“Microscopic Dynamics in Liquids  
using Inelastic X-ray Scattering” 

Abstract: Inelastic x-ray scattering is a powerful technique to study the vibrations of condensed matter on the 
atomic length scale. The existence of phonon-like excitations on the order of Angstroms in simple monatomic 
liquids is a subject of considerable interest. We report inelastic x-ray scattering measurements of the atomic 
collective excitations of an early transition metal, liquid titanium, as well as liquid silicon and liquid boron. For 
liquid titanium the data show well-defined sound excitations with an ultra-low damping constant similar to the 
damping observed in liquid alkaline metals. The data is compared to predictions from hydrodynamics and mode-
coupling theory. 

Speaker: Timothy Gay 
University of Nebraska 

November 21, 2005 
“What Makes Einstein So Smart?” 

Abstract: Albert Einstein is the second-greatest Genius that ever lived. One-hundred years ago, in 1905, while 
laboring in obscurity after being rejected by the academic establishment, he published a series of papers that 
reinvented physics, and completely revolutionized humankind's philosophical view of the world in the process. 
This popular lecture will discuss his discoveries of that year, and consider why Einstein's ideas set him apart. 
 
 

Speaker: Paul Fenter 
Argonne National Laboratory 

November 21, 2005 
“Using ‘X-ray Vision’ to Observe Structures and 

Processes at the Mineral-Water Interface” 
Abstract unavailable.  



Speaker: Robert Janssens 
Argonne National Laboratory 

November 28, 2005 
“The Rare Isotope Accelerator Concept” 

Abstract: The U.S. Nuclear Science Advisory Committee recommended the Rare Isotope Accelerator (RIA) as the 
highest priority for major new construction in its 2002 Long Range Plan for Nuclear Science. The project figures 
high on the list of the Department of Energy's Office of Science 20-year science facility plan published in 2004. 
 
RIA will produce key new rare isotopes of atomic nuclei. It will provide the means to understand the origin of the 
elements and the chemical history of our universe; provide new quantitative understanding of nuclei, the core of 
matter, and the fuel of stars; provide us with new opportunities to explore the fundamental symmetries of nature; 
provide the ability to manipulate nuclei of atoms and create new isotopes for the benefit of society. 
 
This presentation will briefly highlight selected aspects of the science case for RIA before describing the main 
characteristics of the facility. 
 
 

Speaker: Sam M. Austin 
National Superconducting Cyclotron Laboratory 

Michigan State University 
February 13, 2006 

“Making the Elements in Stars” 
Abstract: Except for the lightest elements, mostly hydrogen and helium, that result from the primordial big bang, 
almost all the elements on the earth and in the cosmos have been made in stars. I'll describe how the elements 
are produced, paying special attention to the elements of life, carbon and oxygen. I'll then try to show how we 
can combine an improved understanding of the nuclear physics involved in stellar processes and the observed 
elemental abundances to probe conditions in the interior of stars. This is becoming possible because we are in a 
golden era in astrophysics: there are many new observatories to determine stellar properties, the growing power 
of computers allows us to make detailed simulations of astrophysical phenomena, and new accelerators make it 
possible to study in the laboratory, the nuclear reactions that take place in stars. 
 

 
 



Speaker: Robin Santra 
Argonne National Laboratory 

February 20, 2006 
“Clusters in XUV Radiation Fields” 

Abstract: The behavior of weakly bound clusters exposed to XUV radiation in two different regimes of intensity is 
discussed. At the intensities currently provided by synchrotron radiation sources, only one-photon absorption 
plays a role. A cluster is singly ionized and a hole in the valence shell is formed. In atoms and small molecules, an 
inner valence hole is electronically stable, but in clusters an ultrafast, Auger-like decay process can occur. This 
process, referred to as Interatomic Coulombic Decay (ICD), is characterized by an efficient Coulombic energy 
transfer mechanism between monomers in the cluster. The talk provides a basic overview of the phenomenon of 
ICD. The most important theoretical predictions are presented, together with recent experimental evidence for 
ICD in neon clusters. In the second part of the talk, motivated by a recent experiment using the new free-electron 
laser at DESY in Hamburg, the interaction of xenon clusters with intense VUV radiation is analyzed. In the 
experiment, xenon clusters were found to absorb a very large number of VUV photons, many more than had been 
anticipated---based on the experience with long-wavelength lasers. The theoretical description developed 
accounts for the experimental observation. Key aspects are the rapid formation of a dense nanoplasma and the 
efficiency of photon absorption in electron--ion collisions, a process known as Inverse Bremsstrahlung. 
 

Speaker: Baoxi Han 
National Ocean Sciences Accelerator Mass Spectrometry Facility 

Woods Hole Oceanographic Institution 
March 13, 2006 

“Development of a Continuous-Flow Accelerator     
Mass Spectrometry System” 

Abstract: A Continuous-Flow 14C AMS system is under development at the NOSAMS Facility, Woods Hole 
Oceanographic Institution. This system will be centered around a NEC Model 1.5SDH-1 0.5 MV Pelletron 
accelerator and will utilize a combination of a microwave gas ion source and a charge exchange cell to produce 
negative carbon ions from a continuously flowing stream of CO2 gas. The ion source unit has been extensively 
studied for this new application and is being further improved. For high efficiency transmission of the large 
emittance, large energy-spread beam from the ion source unit, both the LE and HE beamlines have been carefully 
designed with the aid of full 3-D computer modeling for large acceptance and energy-achromat. This machine will 
have a flexible instrument control and data acquisition system capable of taking time dependent data. 
 
 
 
 



Speaker: Qiang Zhao 
National Superconducting Cyclotron Laboratory 

Michigan State University 
March 16, 2006 

“Beam Dynamics of the RIA Driver Linac” 
Abstract: The proposed Rare Isotope Accelerator (RIA) driver linac consists of several types of superconducting 
cavities and accelerates light and heavy ions in CW mode to final energies of ≥400 MeV/u and beam powers up to 
400 kW. Two stages of charge-stripping and multiple-charge-state acceleration will be used for the heavier ions 
to meet the beam power requirements and to increase the acceleration efficiency of the linac. Beam dynamics 
simulations from the exit of ion the source up to the production targets have been performed with various codes. 
These studies include a three-dimensional analysis of multi-charge-state beam acceleration, evaluation of 
transverse misalignment and RF errors on the machine performance, and modeling of the charge-stripper and 
stripping-chicane performance. 
 
 
 

Speaker: Asghar N. Kayani 
Montana State University 

March 20, 2006 
“Ion Beam Analysis: Beyond Rutherford Backscattering” 

Abstract: The study of the near surface region of solids is an important subject in Materials Science. Ion Beam 
Analysis (IBA), using high energy ions produced by particle accelerators, provides an analytical tool for studying 
materials that goes beyond Rutherford backscattering analysis (RBS). Analysis of materials using ion beams 
provides information about the absolute atomic quantities and concentrations of elements within materials with 
high accuracy and sensitivity. While IBA is insensitive to the chemical state of atoms analyzed, it gives the total 
concentrations of elements, which in most cases are quantitative. Ion beam analysis techniques are widely used 
for studying the atomic structure of crystalline thin films using channeling techniques. Exploiting nuclear reactions, 
oxygen ion transport and oxidation resistance can be studied for oxygen containing materials used in Solid Oxide 
Fuel Cells (SOFC). Moreover, non-Rutherford enhanced cross sections are useful in finding concentrations for light 
elements like B, C, N and O within materials. Furthermore, forward elastic recoil spectroscopy (FRES) is one of the 
few surface science techniques that give quantitative measurement of hydrogen. In this talk I will present several 
ways a particle accelerator can be used for materials analysis which could lead to collaborative projects at WMU. 
 

 



Speaker: Graham F. Peaslee 
Hope College 

March 20, 2006 
“Installation of the Hope College Ion Beam Analysis 

Laboratory: New Uses for an Old Tool” 
Abstract: We have purchased and installed a new 1.7 MV tandem pelletron accelerator with an external ion source 
and a nuclear microprobe end-station. Funded mostly by NSF-MRI, the new laboratory replaces our AN-2000 
machine that operated for over 30 years. The facility was proposed to facilitate research in several disciplines: 
solid state physics, electrochemistry, environmental chemistry, biochemistry, and paleontology with standard ion 
beam analysis techniques such as Rutherford Backscattering, Particle-Induced X-ray Emission and Proton Elastic 
Scattering Analysis. In addition, industrial collaborations were proposed and the facility was part of an institutional 
plan to train undergraduates with interdisciplinary research projects on sophisticated instrumentation. The HIBAL 
facility was dedicated in October, 2004 and has run over 100 experiments successfully since that time. Some 
insights into our proposal, machine configuration criteria, installation and machine performance will be presented, 
along with examples of some of our initial research results. 
 
 
 

Speaker: Arthur McGurn 
Western Michigan University 

March 27, 2006 
“Nonlinear Optics of Photonic Crystal Waveguides:   

New Modes and Device Applications” 
Abstract: Photonic crystals are periodic arrays of dielectric media that can be used to confine light. One type of 
confinement is in waveguides. The talk will be about modes in waveguides made from nonlinear optical media. 
The focus will be on barrier transmission through the excitation of intrinsic localized modes and the interactions 
between channel modes and off-channel nonlinear features. Device applications include switches, couplers, and 
optical transistors. 
 
 
 
 
 
 



Speaker: Maria Iavarone 
Argonne National Laboratory 

April 3, 2006 
“STM Observation of Vortex Lattice Transitions in 

Superconducting Single Crystals” 
Abstract: Superconductors containing mesoscopic artificially-engineered defects are orders of magnitude more 
resistant to the destructive effect of the magnetic field. Here we present scanning tunnelling microscopy study of 
the vortex lattice configurations in a mesoscopic single crystal superconductor normal metal heterostructure. We 
observe co-existence of a strongly interacting multiquanta vortex lattice and interstitial Abrikosov vortices that 
form a composite magnetic flux distribution which undergoes a series of transitions between different topological 
configuration states. The vortex configuration states are strongly dependent on the nanoscale architecture of the 
superconductor and applied magnetic field. Scanning tunnelling spectroscopy images show the evolution of vortex 
topological states when the number of flux quanta in the system changes. 
 
 

Speaker: George Souliotis 
Texas A & M 

April 10, 2006 
“Properties of Hot Neutron-Rich Nuclei Formed in 

Multifragmentation and Their Importance                       
to Supernova Nucleosynthesis” 

Abstract: In this talk, I will first give a short introduction to the process of nuclear multifragmentation and point 
out the similarity of its thermodynamic conditions (temperature, density, isospin asymmetry N/Z) with those 
encountered in the collapse/explosion of massive stars. Then, I will turn our attention to the properties of the 
resulting hot primary fragments. I will particularly focus on the symmetry energy and the extreme N/Z values of 
the hot fragments produced in the multifragmentation of neutron-rich systems following collisions near the Fermi 
energy. Our approach to study the properties of these hot fragments involves a systematic comparison of high-
resolution measurements of the isotopic distributions of heavy projectile fragments with the Statistical 
Multifragmentation Model. The measurements were performed at the Cyclotron Institute of Texas A&M 
employing the MARS recoil separator and the Superconducting Solenoid Line (BigSol). Our study revealed a 
gradual decrease of the symmetry energy coefficient from the standard value of ~25 MeV in the compound 
nucleus regime (E*/A < 2 MeV) towards ~15 MeV in the multifragmentation regime (E*/A > 4 MeV). It also shows 
that the isotopic distributions of the hot fragments are very wide and extend beyond the neutron drip-line. The 
importance of these findings to the chemical composition of supernova environments will be stressed. Finally, 



opportunities for further studies with neutron-rich rare beams from existing and future RIB facilities will be 
outlined. 
 
 

Speaker: Fred Schlachter 
Lawrence Berkeley National Laboratory 

University of California, Berkeley 
May 15, 2006 

“Making Buckyballs Ring: Collective Electron          
Motion in a C60 Molecule” 

Abstract: Buckyballs (also known as Fullerenes) are a unique form of carbon consisting of sixty carbon atoms in a 
closed soccer ball-shaped shell, with alternating pentagonal and hexagonal bonding. The 240 valence electrons 
hold the structure together. Other forms of carbon found in nature include soot, graphite, and diamond. Carbon-
60 is of particular interest because its properties are intermediate between those of an atom or molecule and 
those of bulk matter. We have recently studied the electronic structure of C60, C70, and C84 using an ultrabright 
beam of low-energy x-rays produced by a synchrotron light source. We find two “plasmon” resonances indicating 
collective electron motion, similar to collective resonances found in nuclear and plasma physics. It is remarkable 
to find this manifestation of bulk material in a molecule with only 60 atoms; this behavior is likely due to the 
special shape of the C-60 molecule--a hollow conducting sphere. Future experiments will study endohedral 
molecules, in which an additional atom or molecule is trapped inside the hollow carbon-60 or carbon-84 structure, 
creating a new class of nanomatter. 
 
 
 
 
 

 


