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Speaker: Subra Muralidharan 
Western Michigan University 

September 13, 2004 
“What is Nanotechnology?” 

 and 

“Nanoscae Self-Assemblies for Molecular Recognition” 
Abstact: This will be a two-part seminar. While nanotechnology has become a buzzword the importance of 
nanotechnology and its driving principles are not clear to many even in the scientific field. The first half of the 
seminar will provide a broad overview of nanotechnology. The second half of the seminar will deal with a synthetic 
and a natural self-assembling system at the nanoscale that can be exploited for molecular recognition. The 
synthetic system is amphiphilic acylpyrazolones that spontaneously self-assemble to from spherical, dendritic, and 
linear structures in the aqueous phase. They exhibit unique selectivities for the trivalent lanthanide metal ions the 
separation of which is important for the remediation of nuclear wastes. The natural system is the flagellin proteins 
that self-assemble to from flagellin nanotubes. These protein nanotubes are interesting and useful scaffolds for 
the generation of novel bionanocomposite materials. The significant results of these studies will be discussed. 

 
Speaker: Philippe Collon 

University of Notre Dame 
October 4, 2004 

“Accelerator Mass Spectrometry: From Nuclear 
Astrophysics to Tracing Oceans” 

Abstract: Evolving from detection methods and techniques developed in nuclear physics, Accelerator Mass 
Spectrometry makes it possible to determine not only the mass of an ion but also to measure properties that 
depend on its nuclear rather than its ionic charge. This unambiguous A and Z identification enables the separation 
of the rare ions of interest from an isobaric background many orders of magnitude higher. This technique has lead 
to many applications ranging from environmental science (detection of 81Kr and 39Ar at and below the natural 
level) to nuclear astrophysics 



Speaker: Phil Ugorowski 
Youngstown State University 

October 11, 2004 
“X-Ray-Driven Gamma Emission, the YSU ‘Miniball’    

and the Hafnium Controversy” 
Abstract: Certain nuclei can be prepared as “isomers” in accelerators. Nuclear isomers are long-lived excited states 
which decay into a stable end state. A class of isomers called “K-isomers” has been studied to determine the cross-
section for x-ray-induced decay of the excited isomeric state. Theoretically, x-ray energies could be sufficient to 
promote the isomer into a different excited state (a “K-mixing” state) which cascades through a different emission 
band, circumventing the inhibitions which give the spontaneous decay chain its relatively long half-life. For the 
m2 isomeric state of Hafnium, 178Hfm2 (31 year natural half-life), the spontaneous decay takes the form of a 
cascade of gamma photons, totaling 2.4 MeV of energy. Previous studies looked for an increase in the overall 
number of decay events during x-ray irradiation, but statistical fluctuations in the spontaneous gamma counts 
overshadowed any increase that may have been due to induced, or “triggered”, decays. The purpose of the 
miniball detector system is to separate out the possible triggered cascades from the spontaneous decay cascades. 
Results from recent experiments at SPRing-8 Synchrotron Lab in Japan will be discussed. 
 

Speaker: Peter Anderson 
Oakland Community College 

October 15, 2004 
“Technology in Physics Lectures” 

Abstract: The use of computer technology in the physics lecture can help bridge the gap between experimental 
physics (the lab) and theoretical physics (the lecture) and enhance the students. 
 

Speaker: Alvin Rosenthal 
Western Michigan University 

October 18, 2004 
“Four Years of PhysTEC” 

Abstract: Western Michigan University is a participant in a national effort to reform the teaching of physics. A 
major goal of this effort is to train future school teachers in the methods of interactive engagement. With this 
goal in mind we have made significant changes in our introductory courses and have tested the effects of these 
changes using standardized examinations that probe student conceptual understanding. The talk will examine this 
evolving curriculum, its successes and its difficulties. 



Speaker: Elliot Kanter 
Argonne National Laboratory 

November 1, 2004 
“Higher-order Processes in Atomic            
Photoionization with Hard X-Rays” 

Abstract: With the advent of modern synchrotron radiation sources providing intense, collimated beams of 
tunable monochromatic hard x-rays, there has been increased interest in the investigation of higher-order 
processes which are now amenable to investigation. Furthermore, these sources have allowed us to reach into 
the K shells of the heaviest atoms where both electron correlations and relativity are simultaneously important. 
This talk will discuss several examples of such work including measurements of multi-electron, multi-photon, and 
higher multipole atomic photoionization phenomena carried out with 3rd and 4th generation synchrotron 
sources. 
 

 
Speaker: Carol Tanner 

University of Notre Dame 
November 8, 2004 

“Absolute Optical Frequency Measurements in 133Cs 
and the Fine Structure Constant” 

Abstract: We measure the absolute optical frequencies of the hyperfine components of the D1 and D2 lines in 
133Cs using high-resolution spectroscopy and a femtosecond laser frequency comb. Narrow line width diode laser 
systems are used to probe either the 6s (2S1/2) 6p (2P1/2) or the 6s (2S1/2) 6p (2P3/2) transitions in a highly 
collimated atomic beam. Fluorescence spectra are recorded with the laser optical frequency calibrated using a 
femtosecond laser frequency comb that is reference to a Cs fountain atomic clock. The final uncertainties (~±5kHz) 
in the frequencies of the optical transitions are more that a factor of 10 better that previous results. Our 
measurements are important to a new approach for determining the fine structure constant. 
 
 
 
 
 
 
 



Speakers: Alan van Heuvelen and Eugenia Etkina 
Rutgers University 

November 22, 2004 
“Implementing A Science Process Approach                      

in a 500-Student Introductory Physics Course -              
the Investigative Science Learning Environment (ISLE)” 

Abstract: We are implementing a new comprehensive physics learning system that helps students construct and 
apply physics ideas using methods similar to those that scientists use to develop and apply knowledge. Students 
observe and explore physical phenomena, devise possible explanations for their observations, and hence make 
predictions about the outcomes of testing experiments. They represent their ideas in multiple ways, e.g. in words, 
diagrams, graphs, and equations. They learn to evaluate their own and others’ reasoning. Students interact with 
neighbors during lectures, and in groups of 3 or 4 during labs and recitations. In labs, they design their own 
experiments to test alternative hypotheses and to solve complex problems. Do these methods work in a 500-
student introductory physics course? How effectively can they be implemented by senior physics faculty and 
regular graduate student TAs, many of whom are foreign? How do students who learn via these methods compare 
to students taught traditionally? Do they learn things that ‘traditional’ students do not? In our talk we will describe 
the learning system we have devised – the Investigative Science Learning Environment (ISLE). We will present 
sample activities for an ISLE cycle, to illustrate the approach. 
 
 

Speaker: Thomas Pollock 
National Electrostatics Corporation 

November 29, 2004 
“Developments in Ion Beam Systems at NEC” 

Abstract: Complete new systems, such as a 250KV deck systems for AMS, Pelletrons for PFNA, as well as new 
components, such as a low current BPM, have opened up new capabilities for Accelerator applications. Software 
which allows functionality over the net furthers the effectiveness of the operator/user. Future developments, like 
high resolution RBS, continue to proceed. Typically these developments are not new Physics, however they 
certainly increase efficiency and expand the usefulness of the system. 
 
 
 

 



Speaker: Falk Herwig 
Los Alamos National Laboratory 

March 21, 2004 
“Nuclear Astrophysics in the Early Universe” 

Abstract: New observational techniques now allow the study of the origin of the elements in the first and second 
stars that formed after the Big Bang. These new techniques involve surveys to find the oldest, most metal-poor 
stars and the ability of modern telescopes to take many hundred or even thousand high-quality spectra 
simultaneously. In order to fully utilize these new, emerging data sources the simulation of nuclear production in 
stars and stellar explosions has to be taken to a new quantitative level. To that end nuclear physics input, like 
reaction rate data, needs to be as accurate as possible. It is then possible to eliminate other sources of uncertainty, 
like stellar mixing, and improve the accuracy of stellar chemical yield predictions. If that can be achieved, nuclear 
astrophysics can help to address some fundamental problems of astrophysics, like how galaxies like our Milky Way 
have formed. 
 
 
 

Speaker: Michael A. Famiano 
Michigan State University 

March 28, 2004 
“Experimental Investigations of Asymmetry                     

in the Nuclear Equation of State” 
Abstract: Neutron and proton observables from collisions of two systems with different asymmetry δ =( ρn - ρp 
)/( ρn + ρp ) have been investigated using a neutron wall array in conjunction with segmented silicon particle 
telescopes. An extreme case of an asymmetric nuclear system – the neutron star – is discussed, and the relevance 
of nuclear collisions to this regime is presented. The relative emission rates of neutrons and protons for central 
collisions have been studied and compared to measured observables of the corresponding 3H and 3He 
observables. Predictions indicate that a more pronounced flow for protons will exist in an “asy-stiff” equation-of-
state (EOS) due to the effect of the repulsive Coulomb interaction canceling the mean field potential in a stiffer 
EOS, whereas that of neutrons remains unchanged. Similarly, neutron emission relative to that of protons is 
expected to increase more pronouncedly with energy in the more proton attractive “asy-soft” potential. 
Theoretical predictions are discussed and compared to experimental results. Physical applications – specifically, 
neutron star dynamics – are also discussed, and future experiments will be presented. 

 
 



Speaker: Anton Tonchev 
Triangle Universities Nuclear Laboratory, Duke University 

April 4, 2005 
“The High Intensity Gamma-Ray Source (HIGS)             

and Recent Results” 
Abstract: The High Intensity Gamma-ray Source (HIGS) utilizes intra-cavity back-scattering of free electron laser 
photons from the Duke electron storage ring to produce a unique mono energetic beam of high-flux gamma-rays 
with high polarization and selectable energy resolution. At present, gamma-ray beams with energies from 2 to 58 
MeV are available with intensities as high as 105 - 5x106 γ /s, energy spreads of 3% or better, and nearly 100% 
linear polarization. The quality and intensity of the gamma-ray beams at HIGS are responsible for the 
unprecedented performance of this facility in a broad range of research programs in nuclear structure, nuclear 
astrophysics and nuclear applications.  
 
 

Speaker: Yifu Zhu 
Florida International University 

April 6, 2005 
“Slow-Light Nonlinear Optics at Low Light Levels” 

Abstract: Electromagnetically induced transparency (EIT) suppresses linear absorption and enhances optical 
nonlinearities in multi-level atomic systems, which enables studies of nonlinear optical phenomena at low light 
intensities and under slow light propagation conditions. I will present our experimental studies of the EIT assisted 
nonlinear optics in cold atoms and discuss possibilities of exploring quantum optics at single photon levels based 
on manipulation of atomic coherence and interference. 
 
 

Speaker: Jennifer Johnson 
National Research Council, Canada 

April 7, 2005 
“The Creation of the Heavy Elements                                

in the Early Universe” 
Abstract: The Big Bang left a Universe essentially composed of hydrogen and helium. Since then, elements heavier 
than hydrogen have been created through the lives and deaths of stars. Elements with more than 30 protons must 



be created through the capture of neutrons on nuclei, since the Coulomb forces are too large for proton-capture. 
In the early Universe, the rapid neutron-capture (or r-) process is responsible for the creation of the heavy 
elements. However, the site of this process is unknown. Suggestions include the explosions of massive stars as 
supernovae and the collisions of neutron stars. Also inhibiting our understanding is the uncertainty in the 
properties of the extremely neutron-rich unstable nuclei that form during the r-process. I will discuss how 
observations of the oldest stars in the Galaxy are helping in the search for the site of the r-process and for the 
properties of extremely neutron-rich nuclei. I will end with speculation about how laboratory measurements of 
nuclear properties will in turn impact our understanding of nucleosynthesis after the Big Bang. 

 
Speaker: Xiaodong Tang 

Argonne National Laboratory 
April 11, 2005 

“Helium Burning and 16N Beta-Delayed Apha Decay” 
Abstract: The isotopes 12C and 16O are the third and fourth most abundant nuclei in the visible Universe, and are 
crucial to all living organisms. Most of the carbon and oxygen is produced by helium burning. However, our 
knowledge of this important burning process is still limited by the experimental uncertainty mainly arising from 
the 12C( α, γ ) 16O reaction. It was suggested that the β-delayed a spectrum of 16N is a good constraint for the 
S(E1) component in this reaction. However, the huge β background makes this type of experiment very difficult. 
It is the first time that we employed β insensitive gas detectors to measure the β delayed α spectrum of 16N. 
Preliminary results will be presented. 
 
 

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

April 13, 2005 
“On-Chip Electrostatic Discharge (ESD) Protection                   

in the Semiconductor Industry” 
Abstract: This presentation provides the fundamentals of the Electrostatic Discharge (ESD) phenomena and the 
impact on integrated circuit (IC) reliability. It gives an insight into ESD device physics, failure modes and the design 
options to improve ESD protection levels. 
 

 
 



Speaker: Sang-Kee Eah 
The University of Chicago and Argonne National Laboratory 

April 13, 2005 
“Nano-Optics of Single Nanoparticles and Self-Assembly 

of Nanoparticles into 2D Superlattices” 
Abstract: Nano-Optics has attracted many interests over the past years, particularly in the area of near-field 
optical microscopy beyond the diffraction limit and spectrocopy of single light emitters like atoms, molecules, 
semiconducting quantum dots, and metal nanoparticles. In this talk, I will present our recent research results on 
plasmon light scattering from a single gold nanoparticle and its mirror image (plane mirror and spherical mirror). 
The two radiating dipoles show unique interference patterns in the spatial and spectral domains, which enables 
us to measure the absolute mirror distance in the range of 1.2-35 µm. In the spherical mirror case we observed 
modification of the light scattering cross section of a single gold nanoparticle in addition to interference. These 
works were made possible by several newly developed experimental techniques of a combination of dark-field 
optical microscopy and atomic force microscopy, attaching just one nanoparticle to an optical fiber tip, and 
fabricating an optical fiber sensor based on the scattering spectrum shift of a single gold nanoparticle [1]. These 
results will have broad impacts on many areas beyond physics including a single nanoparticle in a high Q optical 
microcavity, scanning thermal microscopy in liquid environments, single nanoparticle sensor for optical, chemical, 
biological, and magnetic applications. 
 
 
 
 

 


