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Speaker: Jack Baldwin  
Michigan State University 

September 26, 2011 
“The Crab Nebula, Our Nearby Example of a Young 

Supernova Remnant” 
Abstract: The Crab Nebula is the closest young supernova remnant, so offers a special opportunity for studying 
many aspects of neutron stars and their interactions with a surrounding relativistic plasma.  It also allows us to 
see, in almost too much detail, the way in which the interstellar gas is being enriched by heavy chemical 
elements coming from the exploding star.  Some of this material is in the form of dust and molecular gas.  I will 
review the overall nature of the Crab, and then describe our ongoing study of its previously little-known 
molecular gas content.  Molecules?  In the middle of a supernova explosion?? 

 
 
Speaker: Pascal Quinet 

Mons University and Liège University, Belgium 
October 10, 2011 

“Atomic Structure and Radiative Calculations in Heavy 
Elements—Theoretical Challenges                                   

and Recent Advances” 
Abstract: The heavy atoms and ions of the periodic table (Z > 36) had been investigated little until recently, due 
to the numerous difficulties met both on the theoretical and on the experimental sides.  In relation with the 
urgent needs in astrophysics and in plasma physics, the situation had recently evolved and substantial progress 
has been made.  This progress has been made possible by the developments of theoretical methods and also the 
extensive use of laser spectroscopy.  Having in mind the astrophysical and thermonuclear fusion needs, a 



detailed and extensive investigation of the radiative parameters of these elements (in the lower ionization 
degrees) started about 15 years ago.  In the present talk, we will emphasize the theoretical challenges met when 
modeling these complex atomic structures and we will present some of the recent advances made in the 
knowledge of heavy elements in relations with their interest in other scientific fields such as astrophysics and 
plasma physics. 
 

 
Speaker: Valery N. Bliznyuk 

Western Michigan University 
October 17, 2016 

“Nanostructured Polymer Composites: Fabrication 
Approaches, Physical Properties,  

and Prospective Applications” 

Abstract: Understanding of structure-properties relationships for polymer-based nanocomposites is crucially 
important for development of advanced all-plastic electronic devices, organic solar cells and sensors. In my 
presentation, I will discuss the structure, physical properties, and prospective applications for several novel 
conducting polymer systems based on core-shell nanoparticles, polymer-carbon nanotube nanocomposites or 
polymer-dye complexes. The polymer-carbon nanotube composites can be prepared as ultrathin films with 
anisotropy of electrical properties and variable electrical conductivity. The core-shell nanostructures are 
attractive as a versatile universal approach for combining otherwise incompatible components - such as 
inorganic and organic semiconductors or ferroelectric polymer poly(vinylidene fluoride)  (PVDF) and conjugated 
polymers like polythiophenes or polyaniline. Nanostructured PVDF-based systems offer an interesting universal 
platform for the development of multifunctional materials. They can be used for preparation of conducting and 
semiconducting polymer films that possess promising electrical and photovoltaic properties. Being employed as 
an active component in chemical sensors, nanostructured polyaniline-based systems offer superior (ppb range) 
sensitivity to an analyte. Polythiophene-based nanocomposites have been proven to be a crucial component in 
so-called bulk heterojunction type polymer solar cells. Prospects for development of efficient solar cells based 
on nanostructured hybrid or polymer-dye systems will also be discussed. 

 
Speaker: Gary White 
American Institute of Physics 

November 7, 2011 
“A Great Time To Do Physics” 



Abstract: Has there ever been a more exciting time to do physics?  Whether interested in the universal 
questions of matter and energy or just the next cool wireless gadget, whether wanting to contribute to the big-
picture discussion of all things nuclear or simply save a life with positron emission tomography, students should 
know that physics is a great place to begin the journey.  In this talk, I’ll expound a bit on career trajectories of 
hidden physicists, and touch on tales from a variety of physics research topics, from spintronics to spallation to 
spandex.  Yes, it is an unlikely trio, but within each are opportunities for “a meaningful undergraduate research 
experience”, the kind advocated by the SPS Council for all undergraduate physics majors¹.  I’ll conclude with 
pointers about getting science jobs for students, whether it’s a summer research internship, an industry 
position, or in a graduate school.  
 
  

Speaker: Arthur McGurn 
Western Michigan University 

December 5, 2011 
“Modes of the Nonlinear Klein-Gordon Equation         

and Their Applications in Nano-Science” 
Abstract: The nonlinear Klein-Gordon Equation describes the excitations in a number of nano-systems.  We shall 
look at its applications in the description of negative refractive index materials composed from split ring 
resonators (SRR) and in the motion of ferroelectric domains.  A qualitative explanation of the functioning of 
devices  based on these two types of meta-materials will be given.  The excitations in both SRR and the 
ferroelectric meta-materials arising as solutions of the nonlinear Klein-Gordon Equation include:  extended plain 
wave like solutions, bright and dark envelope solutions, bright and dark breather modes, bright and dark pulse 
solutions, and dissipative modes in lossy systems.  These different types of solutions will be explained and 
compared.  The application of the multiple time scale method will be explained for the perturbation theory 
development of the extended modes and in the development of the nonlinear Schrodinger Equation 
approximation for small amplitude modes.  The relationship of the nonlinear Klein-Gordon treatment with 
earlier treatments based on the nonlinear Schrodinger Equation will be made clear. 
 

 
Speaker: Kathy Vivas 

University of Michigan 
January 23, 2012 

“Sub-structures in the Halo of the Milky Way” 
Abstract: Galaxies are thought to be formed by the accretion and disruption of dwarf galaxies.  The search for 
sub-structures in the halo of the Milky Way is important to test the predictions of models of galaxy formation.  A 



wealth of observational evidence has been accumulated over the last decade in favor of this formation scenario.  
Several long stellar streams, the remains of disrupted galaxies, have been found in the sky. 
 
Among the many ways of looking for these type of sub-structures, RR Lyrae surveys stand out for providing 
excellent 3D views of the old, metal poor population of the halo.  In this talk, I will be describing the latest 
results of the QUEST survey for RR Lyrae stars, which is able to find these type of stars up to ~60 kpc from the 
Sun.  By adding spectroscopic observations, the search for sub-structures may be done in phase-space, 
increasing the probability of finding streams of very low surface brightness.  The QUEST RR Lyrae survey has 
completed spectroscopic observations covering about 600 sq deg of the sky, for all stars brighter than V~16.5. 

 
Speaker: Pnina Ari-Gur 
Western Michigan University 

Feburary 6, 2012 
“Magnetic Shape Memory Smart Materials                  

and High Energy Efficiency” 
Abstract: Intelligent materials adapt to their environment by changing their properties.  They have applications 
in medicine, aerospace, alternative energy and everyday life.  They will be described with special emphasis on 
Heusler ferromagnetic shape memory alloys (FMSMA) with Ni-Mn-X composition.  Heusler alloys hold great 
potential for magnetic refrigeration, alternative energy, and shape-memory applications.  We are developing 
advanced new alloys with high sensitivity of the phase transition to applied magnetic fields, and good 
mechanical and thermal properties for wide applications.  Our focus on alloys that will help achieve an 
environmentally-friendly high-efficiency refrigeration and energy-saving technology will be described.  These 
new alloys will produce no emissions and operate quietly and efficiently. 
 

 

Speaker: Alvin Rosenthal 
Western Michigan University 

March 12, 2012 
“Recent Progress Towards a Quantum Computer” 

Abstract: Micron-scale electric circuits operating at milli-Kelvin temperatures exhibit a variety of non-classical 
features.  Improvements in design, fabrication, and measurement have reduced the noise in these circuits to the 
level of quantum zero-point fluctuations.  Superconducting devices can be used as two-state systems (qubits) 
and their interaction with microwave photons can now be controlled with sufficient accuracy that quantum 
information processing devices are presently in the design state.  The talk will emphasize the basic physics 
behind these devices. 



Speaker: Jose P. Mestre 
University of Illinois at Urbana-Champaign 

March 19, 2016 
“Physics Learning and Classroom Practice: Clinical       

and Classroom-Based Studies of Physics Cognition” 
Abstract: In an attempt to show the range of work in physics education research, I will discuss two studies in 
physics cognition at the opposite ends of the pure-applied spectrum.  One study explores what students look at 
(e.g., conceptual information, mathematical information) when learning from worked examples by tracking eye-
gaze patterns. The second, more applied study explores the efficacy of different methods for delivering basic 
physics content (electricity & magnetism) as preparation for attending interactive lectures that focus on concept 
refinement as opposed to dispensing information. 
 
 

Speaker: Cesar Briceño 
University of Michigan 

April 2, 2012 
“Lessons from Suburbian Teenager stars: The Off-cloud 

Young Population in the Orion OB1 Association” 
Abstract: The Orion OB1 association, at ~400 pc and with a wide range of ages (~1-10 Myr) and environmental 
conditions, is an ideal laboratory for investigating how stars form, first evolve and disperse among the general 
population of field stars. Though the youngest, embedded clusters like the Orion Nebula Cluster have been 
extensively studied, only recently have we started to explore the outskirts of this vast star-forming complex. 
With the CIDA Variability Survey of Orion we have identified and characterized an extensive off-cloud, low-mass 
stellar component pervading the entire region, widely spread over tens of square degrees but also grouped in 
several stellar overdensities, like the ~8 Myr old 25 Ori cluster, so far the most numerous population of ~10 Myr 
old stars within 500 pc. 
 
I will discuss how the ensemble properties of these young Orion OB1 suburbanites can provide important insight 
into our understanding of star formation and the first stages of stellar evolution and planet formation, like how 
fast can molecular clouds form stars and disperse?, do most young stars form in tightly packed clusters, or also 
in less dense configurations?, how do protoplanetary disks evolve beyond ~3 Myr?, and does the Initial Mass 
function vary with environment? 
 

 



Speaker: Nikta Amiri  
Leiden Observatory, The Netherlands 

April 9, 2012 
“The Late Evolution of Intermediate Mass Stars:         

Jets and Magnetic Fields” 
Abstract: Intermediate mass stars die extraordinary deaths, ejecting a significant amount of their mass into the 
interstellar medium, when they make a sudden transition (~1000 years) towards much hotter temperatures 
(>30,000 K) as compact white dwarfs. Such a heavy mass loss is important in astrophysics as it significantly 
affects the stellar evolution and influences the chemical composition of the Galaxy. The late stages of the 
evolution of evolved stars and the formation of aspherical planetary nebulae is poorly understood. The 
discovery of jets in the stellar environment has opened up a new window to study this fascinating piece of stellar 
evolution in more detail. Magnetic fields have been proposed as possible agents for forming the striking 
asymmetries we observe in planetary nebulae. Using high resolution radio interferometers I studied 
astrophysical masers which occur in the circumstellar envelopes of dying stars. The results of my work have 
shown that the circumstellar envelopes of evolved stars show signs of aspherical expansion, traced by maser 
emission at various distances from the central evolved stars. Furthermore, the observations indicate significant 
magnetic field strengths, which imply that magnetic fields can have an important role in collimating the jets and 
shaping the circumstellar environment of dying stars. 
 
 
 
 

 

 


