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Speaker: Arthur Suits       
Wayne State University  

September 23 and November 4, 2013 
“The Velocity Distribution of Spin-Polarized        

Hydrogen Atoms”  
Abstract: We present an experimental technique allowing for direct measurement of the velocity dependence of 
the spin polarization of hydrogen atoms with high resolution and high sensitivity. The double-resonance approach 
is an adaptation of the H atom Rydberg time-of-flight technique widely used in photodissociation and reactive 
scattering studies. The method is demonstrated in application to HBr photodissociation at 212.8 nm where 
previous theoretical calculations are available.  The two coherent contributions to the spin polarization are 
measured for H atoms produced in conjunction with Br(2P3=2) and Br*(2P1=2). The measured spin polarization is 
negligible for the product associated with ground state Br production, but substantial for that associated with 
spin-orbit excited Br*. The results are in qualitative agreement with theoretical predictions. The ratio of these 
coherent contributions directly gives the asymptotic scattering phase shift for dissociation to H + Br* along the 
two potential curves. The technique is suitable as a general probe of the velocity dependence of H atom spin 
polarization in photodissociation and scattering studies. 

 

Speaker: Steven Durbin        
Western Michigan University 

September 30, 2013 
“Earth-Abundant Element Semiconductors”  

Abstract: Beyond silicon, most commercialized semiconductors make use of either gallium, indium, or both - 
elements with low crustal abundance and subject to significant price volatility in recent years.  Consequently, 
there is growing interest in alternative materials comprised of so-called "earth-abundant" elements such as Zn 
and Sn. In this talk I will discuss two such families of candidate semiconductors, ZnO and ZnSnN2. ZnO is an ancient 
material once known as lana philosophica (Philosopher's Wool).  ZnSnN2 on the other hand is a little known 
compound only recently synthesized for the first time. Intriguingly, we have seen evidence that intentional 
introduction of disorder into the cation sublattice might enable tuning of the energy gap of this heterovalent 
ternary compound over almost a full electron volt - providing an alternative to traditional alloying to achieve 



desired properties.  This work is supported in part by the National Science Foundation and the Marsden Fund of 
New Zealand. 

 
Speaker: John A. Schlueter         

Argonne National Laboratory 
October 7, 2013 

“Controlling and Understanding Emergent  Behavior      
in Molecule-based Materials”  

Abstract: The motifs in which molecules arrange themselves in the solid state have significant implications for 
their electronic and magnetic properties. Chemical methods can be used to bias competition between charge 
ordered, magnetic, superconducting, spin liquid, and spin Peierls ground states. Small energy differences between 
polymorphic structures can enable crystallization conditions to dictate the phase of the crystallized product. In 
many cases, competition for directional intermolecular interactions, including hydrogen and halogen bonds, 
enables stimuli-responsive behavior, including pressure-induced phase transitions. This talk provides an overview 
of the assembly of molecular components in conductive cation radical salts and magnetic coordination polymers, 
including the selective crystallization of various polymorphs. For cation radical salts, five polymorphic phases in 
the (BEDT-TTF)2Ag(CF3)4(1,1,2-trichloroethane) system have been crystallized, four of which have 
superconducting ground states. In this case, phase selectivity is enabled by the current density during the 
electrocrystallization process. Among the superconducting salts, the ones with intercalated charge ordered layers 
exhibit a five-fold enhancement of Tc. We also show that pressure can be used to selectively crystallize magnetic 
coordination polymers. This will be illustrated for both solid-state and solution-based methods. Furthermore, 
post-synthetic application of pressure provides a means to control electronic and magnetic coupling. For example, 
pressure-induced sequential reorientation of the Jahn-Teller axis in CuF2(H2O)2(pyrazine) results in a change in 
magnetic dimensionality with higher pressure leading to a chemical transformation. Future directions and 
opportunities for molecule-based electronic/magnetic materials will be discussed. 

 

Speaker: Remco Zegers          
Michigan State University 

October 21, 2013 
“From Designer Nuclei to Stellar Explosions:                       

A New Era in Experimental Nuclear  
Science at FRIB”  



Abstract: The construction of the Facility for Rare Isotope Beams (FRIB) opens the way for a wide variety of 
experiments with unstable nuclei that will revolutionize our understanding of the forces that bind nucleons into 
nuclei, and that are key to understanding the formation of elements in the universe. At FRIB it will be possible to 
more than double the number of nuclei available for experimental research. This will greatly expand our 
knowledge of fundamental properties of nuclei, and for the development of comprehensive theories that aim to 
describe these properties, even under the conditions only present in the most extreme conditions, such as in the 
cores of massive stars prior to cataclysmic explosions or in the extreme environments of a neutron star.  At the 
same time, the availability of a relatively large number of isotopes at FRIB allows for the development of new 
societal applications - for example, new techniques are being developed to "harvest" isotopes for medical and/or 
material science research. In the presentation, an overview of FRIB, and the scientific opportunities it brings will 
be presented. As an example, the development of experiments and theories to describe weak reactions in stellar 
environments (electron captures and neutrino scattering) will be discussed, including the path from present-day, 
state-of-the-art experiments to novel equipment and techniques at FRIB. 

 
 

Speaker: Andrew Morrison            
Joliet Junior College 
November 11, 2013 

“Using High Speed Electronic Speckle Pattern 
Interferometry to Study the Vibrations                              

of Caribbean Steelpans”  
Abstract: The Caribbean steelpan is one of the most recently developed tuned percussion instruments and has 
been the subject of much scientific study in recent years. Electronic speckle pattern interferometry (ESPI) is a 
useful method for characterizing the operating deflection shapes (ODS) and modes of vibration of musical 
instruments, and several studies have used time averaged ESPI to characterize the ODS of resonances of the notes 
on steelpans. Using ESPI in conjunction with a high speed camera, capable of capturing images at rates of several 
thousand frames per second, allows for time-resolved examinations of transient motion of the note strike and the 
subsequent decay. High speed ESPI movies of note strikes of a low tenor steelpan were acquired while 
simultaneously recording the sound of the strike. The comparison of the time-resolved interferometry data with 
the analysis of the sound recordings allows for insights into the evolution of coupling between note areas. 

 
 
 
 
 
 



Speaker: Tim Benseman             
Argonne National Laboratory  

November 18, 2013 
“Terahertz Radiation from Bi2Sr2CaCu2O8 Interlayer 
Josephson Junctions: Progress and Future Strategies”  

Abstract: At present, no bright compact sources of coherent radiation exist in the range from approximately 0.5 
THz to 1.3 THz. This region is of particular interest for a range of scientific, medical, and security-related 
applications. Stacks of intrinsic Josephson junctions in extremely anisotropic high-temperature superconductors 
are one of the most promising candidate devices in this frequency range. In order to generate practically useful 
levels of power from these stacks, it is necessary to obtain efficient phase-synchronized emission from the largest 
possible number of individual Josephson junctions. I will discuss recent progress made at Argonne towards this 
goal, and possible approaches for generating power levels in the milliwatt range, which are necessary for most 
applications. 

 

Speaker: Thomas Schuelke              
Fraunhofer USA, Inc.  
November 25, 2013 

“The Fraunhofer Model: Bridging the Gap between 
University Research and Industrial Manufacturing”  

Abstract: Germany’s Fraunhofer Society is Europe’s largest application-oriented research organization with more 
than 60 institutes and annual research expenditures exceeding $2.5 billion. Characteristic for the “Fraunhofer 
Model” is that more than 1/3 of R&D contracts are earned through applied research and development work with 
industry customers. The first part of the talk will introduce the Fraunhofer Society, its operations in Germany and 
the United States and discuss practical examples of Fraunhofer’s activities. The second part of the talk will then 
focus on selected research programs performed at Fraunhofer USA’s Coatings Technology Laboratory in 
collaboration with Michigan State University. A core research thrust focuses on carbon based material synthesis 
technologies, which includes the chemical vapor deposition of diamond as well as the physical vapor deposition 
of amorphous carbon coatings. Project examples will be discussed to illustrate activities from strategic basic 
research (e.g. work on diamond electronics) to the commercialization of coating technologies (e.g. superhard 
amorphous carbon coatings for tools and components). 

About the presenter: Dr. Schuelke has worked for the Fraunhofer Society for twenty years in Germany and the 
United States. He holds M.Sc. and Ph.D. degrees in physics from the Technical University in Dresden, Germany. 
His expertise is in the areas of vacuum coating technologies, surface analysis, and coating systems engineering. 
Dr. Schuelke established Fraunhofer USA’s Coatings Technology Division in 1998 and has since held responsibility 



for the division’s activities in the area of advanced industrial coating technologies. His group performs applied 
research and development projects across industries in close cooperation with American and German research 
laboratories. 

 

Speaker: Chris Greene              
Purdue University  
January 13, 2014 

“Strongly Correlated Systems in Few-body Land”  
Abstract: This colloquium will discuss some of the nonperturbative physics that occurs when a few particles 
interact strongly, stressing low-energy phenomena where one needs to go beyond perturbation theory. Some of 
the problems of recent interest include the recombination of 3 or 4 or even 5 ultracold atoms to form molecules, 
a key process that tends to eject atoms and cause losses from a Bose-Einstein condensate. Another recent interest 
has been the field of artificial gauge potentials in cold atom physics, where an appropriate laser dressing of neutral 
atoms causes them to behave as though they were charged particles in a magnetic field or even with artificial 
spin-orbit coupling. I will discuss recent developments that allow the theory to treat such systems quantitatively 
and also enable qualitative intuition to be developed, in the context of recent experiments. 

 
Speaker: Leopoldo A. Pando Zayas           

University of Michigan 
February 10, 2014 

“Impressions from the Gauge/String Duality”  
Abstract: String theory naturally came about as an attempt to describe strong hadronic interactions. It was soon 
rightfully dethroned by Quantum Chromodynamics--the theory of strong interactions. In the early 80's string 
theory reemerged as a consistent theory of quantum gravity and became the leading candidate for a theory of 
everything. More recently, however, string theory has played a crucial role as a dual description of gauge theories, 
that is, a description of gauge theories in terms of gravity fields. This development completes a full circle back to 
its origins. The Gauge/String duality applies to many interesting systems and is particularly powerful for strongly 
coupled field theories. Using examples of my own research, I will impressionistically describe some areas where 
ideas from this duality have proven fruitful. 

 
 
 



Speaker: Jonathan Sapirstein            
University of Notre Dame 

February 17, 2014 
“The Proton Size Puzzle”  

Abstract: Recent experiments on muonic hydrogen indicate a proton size significantly smaller than that obtained 
with other methods. The present status of this discrepancy will be reviewed. 

 
 

Speaker: Zbigniew Chajecki             
National Superconducting Cyclotron Laboratory 

Michigan State University 
February 24, 2014 

“Equation of State of Asymmetric Nuclear Matter”  
Abstract: The density dependence of the equation of state (EoS) of asymmetric nuclear matter is widely 
unconstrained. Collisions of neutron-deficient and neutron-rich heavy ions studied in the laboratory already 
provide initial constraints on the EoS of neutron-rich matter at sub-saturation densities. Finding appropriate 
constrains, especially at higher densities, requires the development of new devices, new experimental 
measurements and also requires advances in theoretical understanding of nuclear collisions and neutron stars. 
These constrains will be presented and their relevance to astrophysics, in particular neutron stars, will be 
discussed. 

 

Speaker: Gellert Mezei              
Western Michigan University 

March 10, 2014 
“Selective Encapsulation and Extraction of Inorganic 

Anion Contaminants from Aqueous Media by Nanojars”  
Abstract: Selective encapsulation and extraction of anions by artificial receptors is one of the most far-reaching 
areas of supramolecular chemistry, with implications in chemical, biological and environmental sciences. The 
extraction of kosmotropic anions from aqueous media is challenging, due to their large hydration energies (affinity 
for water). We have recently shown that a class of toroidal copper (II)-hydroxide/pyrazolate complexes (nanojars), 
with the formula [Cu(μ-OH)(μ-pz)]n (n=27-36), totally encapsulate kosmotropic anions with an unprecedented 



strength. Lined by H-bond donors on the inside and hydrophobic on the outside, these ~2 nm sized assemblies 
selectively extract kosmotropic anions from mixtures with chaotropic anions. Up to twelve hydrogen bonds from 
the neutral host assembly wrap around and sequester anions from aqueous solutions, similarly as in their analogs 
in living organisms, such as the sulfate- and phosphate-binding proteins. Tetrabutylammonium "lids" seal the 
nanojars and render the encapsulated anion completely buried and inaccessible, so that, for example, sulfate is 
not precipitated by Ba2+ ions. Crystallographic, mass spectrometric, nuclear magnetic resonance, as well as 
reactivity and selectivity studies of seventeen different anions will be discussed. 

 
 

Speaker: Filomena Nunes               
National Superconducting Cyclotron Laboratory 

Michigan State University 
March 31, 2014 

“Theory Opportunities with the Facility                              
of Rare Isotope Beams”  

Abstract: The new facility of rare isotope beams (FRIB) is underway and will provide access to the largest variety 
of isotopes ever produced in a laboratory. Theory plays an important role in the scientific program of FRIB. I will 
provide an overview of the overarching questions our community is addressing, highlighting the theoretical 
opportunities and challenges that lie ahead. I will also provide a few concrete examples of my own research in 
reaction theory demonstrating the importance of coupling theory and experiment for the advancement of the 
field. 

 

Speaker: Henriette Elvang 
University of Michigan 

April 7, 2014 
“New Exciting Approaches to Scattering Amplitudes”  

Abstract: The scattering cross-section is the key observable in particle physics scattering experiments, such as the 
LHC at CERN. In quantum field theory, the cross-section is expressed in terms of the square of a scattering 
amplitude, which traditionally is calculated as a sum of Feynman diagrams. When many particles are involved in 
a process--as for example in multi-gluon scattering--the Feynman diagram approach to calculating amplitudes 
becomes too involved, even at leading order (tree-level). In recent years, it has been realized that amplitudes 
possess a very interesting mathematical structure that can be exploited to find more efficient calculational 
methods. While this is interesting and important, it is also remarkable that some amplitudes have interpretations 



as volumes of certain geometric objects. Not assuming prior knowledge of quantum field theory or Feynman rules, 
I will review the background and recent progress in this exciting field of research. 

 

Speaker: Vladimir Zelevinsky                 
Michigan State University 

April 14, 2014 
“Atomic Nucleus: Fundamental                          

Symmetries and Quantum Chaos”  
Abstract: Nuclear physics entered a new period of tempestuous development with new ideas and new powerful 
facilities. The center of interest is currently in nuclei far from the valley of stability where the main interrelated 
questions are what is the limit of existence of nuclear matter and how all chemical elements are produced in the 
Universe. Michigan State University, with its currently working coupled cyclotrons, is the site for the construction 
of the world premier Facility for Rare Isotope Beams. I will briefly tell about this project and corresponding physics. 
One of the promising directions is the study of fundamental symmetries, such as spatial inversion and time 
reversal. In the talk I will discuss the problem of quantum chaos in a small many-body system with strong 
interactions between the constituents and thermalization without any external heat bath. This will lead to possible 
mechanisms of nuclear enhancement of violations of fundamental symmetries. 

 
Speaker: Kyle G. Leach                  

TRIUMF, Vancouver, British Columbia, Canada  
May 13, 2014 

“Pushing the Precision Frontier: Probing                         
the Standard Model with Rare Isotopes”  

Abstract: The development of the Standard Model has been one of the crowning achievements in modern physics, 
and is the cornerstone of current subatomic studies. Despite its success, the Standard Model is known to be 
incomplete, and providing limits on possible physics beyond the Standard Model (BSM) is crucial to our 
understanding of the physical universe. Although they are generally complex, nuclear systems can be exploited as 
a laboratory for these studies through the use of rare-isotope beams (RIBs) and world-class experimental facilities. 
These studies are extensive, and include probing CKM unitarity via superallowed Fermi beta decay, as well as 
complimenting measurements made at deep-underground laboratories. This seminar will explore the impact that 
such measurements have had on fundamental tests of the Standard Model, and outline possible directions this 
work will take in the future. 



Speaker: Philip J. Voss                   
TRIUMF, Vancouver, British Columbia, Canada  

May 19, 2014 

“Exploring the Nuclear Landscape: Electromagnetic 
Transition Rate Measurements”  

Abstract: Radionuclides far from the valley of stability exhibit a variety of interesting properties, such as variations 
in nuclear shape and decoupled charge and matter distributions. Quantifying the evolution of nuclear structure 
with increasing proton-neutron asymmetry is a major focus of current experimental efforts. Electromagnetic 
transition rate measurements via Doppler-shift lifetime and Coulomb excitation studies play a crucial role in this 
pursuit, providing fundamental probes of the nucleus and stringent tests for theoretical models important to our 
understanding of these many-bodied ensembles. 

The flagship intermediate energy fragmentation (NSCL) and isotope separation online (TRIUMF) facilities in North 
America permit access to a wide range of radioactive nuclei for such studies. In this presentation, I will detail 
several experiment results and recent developments from my investigations of nuclear transition rates at these 
laboratories. The techniques implemented, including precision coincident gamma-ray and charged-particle 
spectroscopy with digital waveform analysis, hold special promise for future experimental endeavors towards 
heavier and more exotic systems produced at the next-generation radioactive ion beam facilities such as FRIB at 
Michigan State University. 

 

Speaker: Zbigniew Chajecki                    
National Superconducting Cyclotron Laboratory 

Michigan State University  
May 21, 2014 

“Fission Barriers of Exotic Nuclei”  
Abstract: Fission barriers reflect the balance between the long-range Coulomb force and the surface tension as 
the nucleus deforms. The surface symmetry energy influences how fission barriers evolve away from the valley of 
stability. Improved understanding of fission of exotic nuclei can lead to improved constraints on the effective 
interactions used to calculate the surface symmetry energy and vice-versa. In addition, beta-delayed and neutrino-
Induced fission may play a role in limiting the r- process yields of thorium and uranium isotopes that are interesting 
cosmological chronometers. To determine the role of different fission aspects in the r-process, measurements of 
fission barriers and fission fragment distributions over a wide range of neutron-rich nuclei are crucial. In my talk I 
will present the recently approved experiment to measure the fission cross sections with the Prototype Active 
Target Time Projection Chamber (PAT-TPC) detector at the National Superconducting Cyclotron Laboratory at 



Michigan State University. This experiment initiates the program at NSCL and later at FRIB to measure the fission 
barriers of unstable nuclei using radioactive beams. 

 
 

Speaker: William A. Peters                     
Oak Park National Laboratory 

University of Tennessee  
May 28, 2014 

“Positive Results from Detecting Neutral Particles”  
Abstract: Stellar nucleosynthesis processes, explosions, and decays determine the composition of nuclei above 
mass eight for our solar system and us. When studying the properties of nuclei involved in the r-process through 
beta-decay experiments, detecting and resolving the neutron spectrum is required due to the large neutron 
branching ratio. The same is true for simple transfer reactions studying single-proton levels in nuclei at a waiting 
point of an X-ray burst explosion. Indeed, the utility of neutrons as a probe for nuclear physics is just as extensive 
as their charged siblings. In fact, in some cases, their neutrality can be a plus. Generally, neutrons are more difficult 
to detect with high efficiency, especially in tight geometries required for nuclear physics experiments. The newly 
commissioned Versatile Array of Neutron Detectors at Low Energy (VANDLE), which I helped develop, opens doors 
to a variety of new neutron-ejecting experiments at current and future facilities. I will discuss some of the unique 
capabilities of VANDLE and highlights of my current research efforts including transfer reactions of astrophysical 
importance near the proton dripline, beta decay spectroscopy of neutron-rich isotopes, and efforts to improve 
nuclear safeguards assays. I will also discuss future possibilities for experiments that can be performed at FRIB 
preceded by ground-breaking studies at WMU in preparation for FRIB. 

 
 
 
 

 
 

 

 


