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Speaker: Diego Casa      

Argonne National Laboratory   
September 10, 2012 

“Inelastic X-ray Scattering at APS”  
Abstract: The study of electronic excitations by Inelastic X-ray scattering (IXS) has a rich history. Very early IXS 
work provided seminal demonstrations of the validity of relativistic kinematics and the quantum hypothesis and 
of Fermi-Dirac statistics. While there have been many important results in the interim, it has been the 
development of the third generation light sources together with continuing innovations in the manufacture and 
implementation of dispersive X-ray optics and detectors that has led to the rapid growth of IXS studies of 
electronic excitations. I will describe in general terms the IXS instrumentation and scientific programs at 9ID and 
30ID beamlines at the Advanced Photon Source (APS). 

 
 

Speaker: Ralf Wehlitz      
University of Wisconsin at Madison 

September 17, 2012 
"Aromatic Molecules: A Playground for Probing    

Electron Correlations"  
Abstract: Electron correlations can be found in various fields of physics whenever we go beyond the independent 
particle model. A convenient method to study electron correlations in atoms and molecules is to measure the 
probability of removing TWO electrons simultaneously with a single photon (called double photoionization) from 
the sample. Because a single photon can interact with only one electron, the removal of two electrons is due to 
electron correlations. I will present our recent results on double photoionization over a broad range of photon 
energies for several aromatic molecules. Our goal is to find systematic trends as the molecular structure of our 
different samples changes. Questions that will be addressed in the talk include: How does the structure of a 
molecule affect the double-photoionization process? Which mechanisms contribute to double photoionization? 



Speaker: Manuel A. Bautista      
Western Michigan University 

October 8, 2012 
"No Lectures = More Learning: An Experience in Studio 

Physics Teaching of Elementary Physics at the WMU 
Department of Physics"  

Abstract: In this talk, I present a new pedagogical approach used last semester for teaching the Elementary Physics 
(PHYS 1070) course. This is a studio physics style where traditional lectures are completely replaced by active 
learning, inquiry-based instruction and peer instruction. Here, I describe the course’s structure, the class session’s 
design, the classroom dynamics, the implementation of classroom technology, and the outcomes. It was found 
that the students in this studio physics course were more engaged and satisfied with the course and learned more 
than in my previous lecture-based courses. Finally, I discuss how this experience could be extended to other 
courses of the Department of Physics. 

 

Speaker: John Tanis      
Western Michigan University 

November 12, 2012 
“Transmission of Slow Highly-Stripped Heavy Ions 

through Insulating Capillaries or (My Experiences on 
Sabbatical in Caen, France)"  

Abstract: Single capillaries with microscopic dimensions provide a means by which to study the transmission of 
charged particles (ions and electrons) following interactions with the charge patches deposited on the inner 
surface by the incident particles. Such capillaries are being used to produce small high-density beams for 
applications in biological cell radiation and in ion-surface interactions. In measurements at Caen we studied the 
transmission of slow highly charged ions through funnel-shaped glass capillaries with inlet diameters of 800 mm, 
outlet diameters of 20 and 0.5 mm and lengths of about 10 cm. The ions transmitted with no energy loss and no 
charge changing, a phenomenon known as guiding. For the larger diameter outlet (20 mm) capillaries, incident 
230 keV Xe23+ ions emerged exhibiting spatial oscillations during the charging process that could be associated 
with the formation of varying numbers of charge patches on the inner capillary walls. The capillary with the smaller 
outlet diameter (0.5 mm) was used with incident 3 keV/q Arq+ (q= 1+ and 9+) ions to determine if a beam could 
be obtained from it, which it was, thus giving the smallest beam yet obtained from such a capillary. The various 
features of the properties of the transmission through the capillaries will be discussed. 



Speaker: Nora Berrah      
Western Michigan University 

November 26, 2012 
“Blowing Up Matter from Within using Ultra-Intense 

and Ultra-Short X-Ray Laser Pulses" 
Abstract: Ultra-short and ultra-intense x-ray pulses from free electron lasers (FEL) open a new investigation regime 
for scientific research in all areas of Physics, Chemistry, Matter under Extreme Conditions, Biology, and 
Engineering.    

The world’s first x-ray FEL, the Linac Coherent Light Source (LCLS) at the SLAC National Laboratory on the Stanford 
campus provides intense short pulses that allow the investigation and understanding of various physical and 
chemical processes in atoms, molecules, nano-structures, thin films, and biological systems.  Research highlights 
will be presented. 

 
Speaker: Michal Tarana 

University of Colorado and Purdue University  

January 14, 2013 
“Exciting Molecules by Slow Electrons: Energy Exchange 

between Electrons and Nuclei” 
Abstract: Electron collisions with small diatomic and polyatomic molecules play an essential role in various areas 
of science, technology and medicine. Understanding these processes is necessary in astrophysics for the correct 
interpretation of the observed spectra of the interstellar medium and for modeling the development of the early 
Universe. Electron collisions with small molecules are also important in the physics of the atmosphere. Knowledge 
of the rate constants and cross sections of various electron-induced processes in the upper layers of the Earth’s 
atmosphere is essential for understanding the mechanisms responsible for ozone formation and destruction. 
Plasma physics is another example of the relevance of this research. The plasma-wall interactions in nuclear 
fusion-devices have attracted significant scientific attention.  Several processes in small molecules induced by 
electron impact will be introduced and the mechanisms of exchange of energy between the electronic and nuclear 
degrees of freedom will be discussed. 

 
 



Speaker: Meredith E. Howard 
Rutgers University  
January 28, 2013 

“Bringing Nuclei into Focus: Applying Neural Networks 
to Distorted Tracking Data Images” 

Abstract: Neural networks have applications in just about every field, from identifying handwritten alphanumeric 
characters to discriminating signal over background in particle physics experiments. Digging through the literature 
to find useful information on neural networks is a dizzying venture, both for the breadth of potential applications 
and for the general excitement level surrounding this charming mathematical tool. Fortunately, despite the fact 
that neural networks are not fully understood by the average physicist, prepackaged codes are readily available 
in standard physics analysis codes such as ROOT and PAW, and are relatively easy to use. 

Micro-channel plate detectors (MCP) are commonly used to determine the positions of atomic nuclei in beams. 
This is done by combining the signals from the four corners of the MCP to reconstruct the particle position in a 
two-dimensional. In a recent experiment, electronics for one of the corner signals failed for several hours. 
Recovering 2D position sub-mm resolution while missing one corner is a non-trivial problem, but is easily solved 
with neural networks. Discussion will cover the limitations and advantages of neural networks, a detailed 
comparison of using neural networks versus other methods, and a beginner's guide for applying neural networks 
to other problems. 

 
Speaker: Claudio Mendoza 

Western Michigan University  
February 11, 2013 

“Data-intensive Science and VAMDC” 
Abstract: Atomic and molecular (A&M) data are required in a wide variety of scientific fields (astrophysics, fusion 
plasmas, atmospheric physics and chemistry, environmental studies, and quantum optics) and in technological 
applications (lighting, semiconductors, nanotechnology, and molecular biology). The Virtual Atomic and Molecular 
Data Center (VAMDC) is a multinational project that was launched in July 2009 involving 24 research teams from 
several countries of the European Union (Austria, France, Germany, Italy, Sweden, and the United Kingdom), 
Russia, Serbia, and Venezuela. It has been addressing some of the chronic problems in A&M data activities such 
as database interoperability, user interfaces, informal data exchanges and data provenance, curation and 
preservation. The VAMDC has upgraded and integrated at least 21 A&M databases implementing an interoperable 
cyber-infrastructure for the efficient exchange of atomic and molecular data in several user communities. In the 
present talk, I will review the main features of data-intensive science (e-science) which has already been hailed as 
the fourth scientific paradigm.  Within the context of the VAMDC, I will discuss and illustrate several important 



concepts, namely, 1) virtual databases, 2) deployment of A&M database-centric applications as cloud web 
services, 3) the workflow and Python-script web-services integrators, 4) data curation models, 5) the social 
network as the end user, 6) the A&M XML schema referred to as XSAMS, 7) the VAMDC node, and 8) the TAP-
XSAMS data access protocol. 

 
Speaker: Dhiman Chakraborty  

Northern Illinois University  
February 18, 2013 

“Discovery of the Higgs Boson (?) at the LHC” 
Abstract: A single spin-0 fundamental particle, known as the Higgs boson, is an essential feature of the Standard 
Model theory of particle physics.  Prized for its unique role and far-reaching implications, experimental verification 
of the existence of a Higgs boson has been one of the highest priorities in physics in general for the past three 
decades, and the most hotly pursued goal in particle physics in particular since the early 90's.  Since 1998, it had 
been the only particle in the Standard Model that evaded direct observation. 

Finally, in July 2012, the ATLAS and CMS experiments, both optimized for the hunt for the Higgs, jointly 
announced the discovery of a new particle produced in high-energy collisions between protons at the Large 
Hadron Collider at CERN.  The properties of this particle are consistent with those expected of a Higgs boson, 
although more data are needed to conclusively establish its identity.  I will present the context of the search, the 
apparatus and methods used, and the results. 

 
Speaker: Timothy McKay   

University of Michigan 
February 25, 2013 

“Reforming Physics for the Life Sciences at the 
University of Michigan” 

Abstract: In 2006 the University of Michigan Department of Physics began reforming its Introductory Physics 
sequence for life science and pre-professional students. Rather than making incremental changes, we created a 
new Physics for the Life Sciences course focusing on the physics most important for life. This sequence, with its 
accompanying labs, has now replaced our traditional algebra-based track, and enrolls around 900 students per 
term. Rather than a traditional textbook, the course utilizes a course pack of original material created at Michigan, 
all of which is available to those interested in seeing what we've done. In this presentation, I will describe the 
organizing goals of our new course, provide an outline of its general content, and present a summary of student 
and faculty responses to this new approach. 



Speaker: Heiko Hergert    
The Ohio State University  

March 11, 2013 
“Similarity Renormalization Group Methods                      

in Nuclear Physics” 
Abstract: The Similarity Renormalization Group (SRG) is a powerful and versatile tool for many-body physics. In 
nuclear physics, it is primarily used to soften realistic free-space nucleon-nucleon (NN) and three-nucleon (3N) 
interactions in small steps by solving a flow equation. SRG-evolved interactions have greatly improved 
convergence properties in many-body calculations, which has made it possible to extend the reach of a variety of 
ab initio methods. 

In the In-Medium SRG, the Hamiltonian is evolved directly in the A-body system. By a suitable choice of generator 
in the flow equation, the ground state is decoupled step-by-step from particle-hole excitations, and the IM-SRG 
becomes a new ab initio technique for solving the nuclear many-body problem in its own right. The modest 
computational effort makes calculations for medium-mass and heavy nuclei feasible. 

I will give a pedagogical overview of the SRG and IM-SRG methods, present IM-SRG results for closed-shell nuclei 
with chiral NN and 3N interactions, and highlight the recent success in extending our IM-SRG calculations to open-
shell nuclei. 

 
Speaker:  Kenneth M. Nollett     

Ohio University  
March 18, 2013 

“Looking Out for the Little Guy: Light Nuclei in the 
Computer and the Cosmos” 

Abstract: Only in the last two decades has it become possible to compute properties of light nuclei accurately by 
starting from the bare interactions between their constituent particles. These so-called ab initio (from the 
beginning) calculations are even more challenging for nuclear collisions and reactions than for the discrete nuclear 
states to which they are mostly applied. However, the development of ab initio reaction calculations offers 
particular opportunities for astrophysics, where difficult-to-measure absolute reaction rates are perennial sources 
of trouble. Almost all nuclei in the universe (more than 99.5% by number) are lighter than carbon, and this is 
precisely the mass range in which ab initio reaction theory is now feasible. Both fully ab initio models and models 
informed by ab initio theory can shed light on long-standing problems at the interface of nuclear physics and 
astrophysics. I will discuss the current state of nuclear reaction models for light nuclei and their applications in 
cosmology and solar-neutrino measurements. 



Speaker: Roman Senkov      
Central Michigan University  

March 25, 2013 
“Nuclear Systems as a Tool for Approaching  

New Physics” 
Abstract: Several topics will be discussed showing how nuclear theory can contribute to progress in physics of 
fundamental symmetries and astrophysics. The topics include search for violation of parity and time reversal 
invariance, statistical approach and nuclear level density calculations. 

The best limits on P, T - violation have been obtained from the measurements of the atomic electric dipole 
moment, for example the recent experiment with 199Hg. Using the experimental results a new upper limit on the 
proton electric dipole moment is established. 

The information on spin- and parity-dependent nuclear level densities represents a critical ingredient for the 
theory of nuclear reactions, including those of astrophysical interest. The exponential growth of a number of 
many-body states makes direct nuclear level calculations computationally challenging. The statistical approach 
allows us to improve the situation and makes it practically possible to perform the nuclear level density 
calculations for systems with dimensions of the order 10^12 - 10^13, which is absolutely unreachable for the shell 
model calculations. 

 
Speaker: Nicolas Michel      

Michigan State University  
March 27, 2013 

“Unification of Structure and Reaction Models for the 
Study of Weakly-bound and Resonant Nuclei” 

Abstract: The new possibilities offered by accelerators of the last generation have allowed for the experimental 
study of exotic nuclei lying close to drip-lines, which can be weakly bound or resonant at ground state level. 
Contrary to the nuclei of the valley of stability, they exhibit unique phenomena, such as halos, cluster emission, 
and strong isospin-symmetry breaking. Theoretical treatments must include inter-nucleon correlations and 
continuum coupling which demand bound, resonant and scattering states to be treated in a unified manner. To 
this end, the real-energy Shell Model Embedded in the Continuum (SMEC) and the complex-energy Gamow Shell 
Model (GSM) have been developed for light nuclei. Indeed, the continuum shell model is the tool of choice to 
describe loosely bound and unbound small systems. In order to describe heavy nuclei at the drip-lines, to which 
the shell model framework cannot be applied, the Gamow Hartree-Fock-Bogoliubov (GHFB) model has been 
introduced, where the HFB equations are solved using continuous bases of real or complex energies. Applications 



pertaining to reactions involving weakly bound and resonant nuclei will be presented within SMEC. Topics of 
importance for light nuclei far from the valley of stability, such as binding energies, overlap functions, charge radii 
and direct reaction cross sections will be considered within the GSM formalism. In particular, applications 
purveyed in the context of ab-initio nuclear models will be addressed. In the context of GHFB, densities of neutron-
rich spherical and axially deformed nuclei will be depicted.  

 
Speaker: Elena Litvinova      

National Superconducting Cyclotron Laboratory 
Michigan State University  

April 1, 2013 
“Relativistic Many-body Approach                                         

to the Physics of Exotic Nuclei” 
Abstract: In the last decade, the considerable progress in self-consistent nuclear structure theories based on the 
density functional concept has shown that they represent a successful strategy toward a universal and precise 
description of low-energy nuclear dynamics. Driven by fast-progressing disciplines such as astrophysics, 
experimental studies of exotic nuclear structure, and the synthesis of super-heavy elements, the nuclear density 
functional theories (DFT) have achieved a level of sophistication that permits descriptions of a wide range of 
properties for arbitrarily heavy nuclei, including those at the neutron and proton drip lines. 

The commonly used density functional theories themselves do not allow for a high-precision description of nuclear 
properties because of their limited treatment of many-body correlations, which are responsible for the binding of 
loosely-bound systems, decay properties, and spectra of excitations. Therefore, we include correlations of various 
types by field theory techniques based on the covariant DFT (CDFT). Thus temporal and spatial non-localities in 
the in-medium nucleonic interaction allow for the delicate interplay of various kinds of correlations. The Lorentz 
invariance puts stringent restrictions on the number of parameters in the underlying functional without reducing 
the quality of agreement with experimental data, and allows for a fully self-consistent and parameter-free 
implementation of the many-body couplings. 

The extended CDFT methodology has provided a very successful description of a wide range of nuclear structure 
phenomena. Recent developments and perspectives of the extended CDFT are discussed in light of their 
applications to research topics at radioactive beam facilities, such as NSCL/FRIB, GSI/FAIR, RIKEN/RIBF. Prospects 
for the extended CDFT in providing a consistent input for astrophysical models aimed at understanding the 
elemental composition of the universe are also outlined. 

 

 


