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Speaker: Chitra Rangan 

University of Michigan 
September 23, 2002 

“Quantum Search with Rydberg Atoms” 
Abstract: Grover's search algorithm is a quantum computing method to search a database more efficiently than 
classical computing methods. We implement the search algorithm on a Rydberg atom data register. Information 
is stored in the relative quantum phases of the eigenstates comprising the Rydberg wave packet, and a half-cycle 
pulse is used to search for the marked bit. We design shaped terahertz pulses that can optimize the quantum 
search. Our results motivate the development of broadband, terahertz pulse-shaping techniques. 
 
 
 

Speaker: Peter Zavodsky 
National Superconducting Cyclotron Laboratory  

Michigan State University 
October 21, 2002 

“The Coupled Cyclotron Facility Upgrade at NSCL/MSU” 
Abstract: The first part of the talk will review the upgraded Coupled Cyclotron Facility, presenting mainly the new 
parts and the present status of the accelerator complex. Coupling the existing K500 and K1200 superconducting 
cyclotrons, the expected increase in the primary beam intensities used to produce rare isotopes will be 100 times 
more than the intensities produced by the K1200 in stand alone mode, making this facility the premier Radioactive 
Ion Beam producing accelerator in the US. The second part of the talk will present the main parameters of the 
newly built Electron Cyclotron Resonance Ion Source and the upgraded low energy injection beamline. I will 
present magnetic field calculation results, experimental emittance measurements and computer simulations of 
the extraction of ions from this ECRIS and transport to the K500 cyclotron. 
 

 



Speaker: Ernst Rehm 
Argonne National Laboratory 

October 28, 2002 
“Experiments in Nuclear Astrophysics-                          

from ATLAS towards RIA” 
Abstract: The RIA facility, a next generation accelerator capable of producing and accelerating extremely short-
lived nuclei will open many new opportunities in nuclear physics, nuclear astrophysics, for studies of fundamental 
interactions and in applied physics. In this talk I will concentrate on studies in the area of nuclear astrophysics 
covering experiments presently performed at the ATLAS accelerator at Argonne, as well as opportunities which 
will be provided at RIA in the future. 
 
 

Speaker: David Maloney 
Indiana University / Purdue University 

November 4, 2002 
“What do we know about students' problem solving in 

general physics and what are the implications?” 
Abstract: This presentation will consist of three parts: a review of some findings from the research on how 
students approach the problems traditionally used in general physics courses, several alternative problem formats 
and/or approaches to teaching problem solving, and the identification of some important issues surrounding 
problem solving. 
 

Speaker: Steve Southworth 
Argonne National Laboratory 

November 4, 2002 
“Double K-Shell Photoionization of Neon” 

Abstract: Double photoionization of helium has been extensively studied as a probe of electron correlation in the 
simplest case of a two-electron atom. Calculation of the double-to-single photoionization ratio R as a function of 
photon energy provides a testing ground for the development of theories that incorporate electron correlation in 
the ground state and final continuum states. Corresponding studies of double K-shell photoionization of heavier 
atoms are sensitive to variations of electron correlation with nuclear charge Z and any screening effects by outer-
shell electrons. Theoretical studies have developed Z-scaling predictions for R, but detailed calculations on higher-



Z systems are lacking. While the ratio R for He can be measured from ion charge state yields, this method cannot 
be used to determine double K production unambiguously in higher-Z atoms. However, double K-vacancy states 
in heavier atoms can be characterized by the resulting "hypersatellites" in their Auger-electron or x-ray 
fluorescence spectra. I will describe an experiment on double K photoionization of neon produced by 5000 eV x 
rays at Argonne's Advanced Photon Source. The Ne KK-KLL Auger hypersatellite spectrum was recorded and is 
being analyzed in comparison with multiconfiguration Dirac-Fock calculations. Analysis of the Auger electron 
spectrum is complicated by contributions from several initial multi-vacancy states, but the ratio R has been 
determined. Measurements of R for a few other higher Z atoms have also been reported, and the combined 
experimental results will be compared with existing theory. 
 
 

Speaker: Clem Burns 
Western Michigan University 

November 11, 2002 
“Inelastic X-ray Scattering - A New Technique for 

Condensed Matter Physics” 
Abstract: X-rays have historically been used to study the static structure of condensed matter systems. However, 
new x-ray synchrotron sources can provide x-ray beams that are billions of times more brilliant than conventional 
laboratory sources. These sources have allowed the development of a variety of new techniques. One such 
technique, inelastic x-ray scattering, allows us to probe the dynamical behavior of a wide variety of systems. Here 
I will discuss how this technique helps us understand some of the properties of so-called expanded metal 
compounds. 
 

Speaker: Emil Sidky 
University of Chicago 

December 2, 2002 
“How does Tomography work?” 

Abstract: After introducing the field of medical imaging, I will discuss the role and basic principles of tomography. 
This discussion will include what do the major modalities (CT, MRI, Ultrasound, SPECT and PET) of tomographic 
imaging measure and how are images reconstructed from this data. I will then give a flavor of the research in my 
group, where we attempt to understand the symmetries of the data in various modalities in order to minimize 
image artifacts, to control noise, and to reduce scanning effort. To conclude the talk, I will tour briefly emerging 
imaging modalities, improvements to mature modalities and the challenges they present for tomographic image 
reconstruction. 
 
 



Speaker: Linda Young 
Argonne National Laboratory 

February 3, 2003 
“From Atomic to Nuclear Physics with Trapped Atoms” 

Abstract: Laser cooling and trapping of atoms is now a mainstay in physics labs worldwide, as atom trapping 
techniques have become robust and readily accessible. Two Nobel prizes in physics have been awarded in this 
area in the past 5 years: in 1997 for demonstration of laser cooling and trapping, and, in 2001 for extension of 
these methods to achieve Bose-Einstein condensation (BEC). In our labs, we are using trapped atoms as a target 
for the study of ionization processes, precision spectroscopy and for atom trap trace analysis (ATTA), an 
ultrasensitive method capable of single atom detection and part-per-trillion isotopic selectivity. In this talk, I will 
briefly review the basics of laser cooling and trapping, discuss the advantages/disadvantages of using trapped 
atoms for ionization dynamics and describe opportunities to measure the structure of exotic nuclei with trapped 
atoms. 
 

Speaker: Ken Heller 
University of Minnesota 

March 31, 2003 
“Implementing Research-Based Curriculum Reform in 

the Large Calculus-Based Introductory Physics Course – 
‘The Thrill of Victory and the Agony of Defeat’" 

Abstract: For over a decade the University of Minnesota has using a systems approach to improve its largest 
introductory physics courses. We emphasize the practical application of research-based pedagogy within the 
constraints of a research university. Our approach has been to embrace the traditional emphasis of teaching 
physics through problem solving using the existing structures of a physics course. One important aspect of our 
approach is an analysis of the strengths and weaknesses of various aspects of those structures and designing a 
pedagogy that fits the strengths and avoids weaknesses. The teaching and learning environment must also be one 
that degrades gracefully when not fully implemented. This talk will discuss goals and structure of the course, the 
value of problem solving, the use of researched based pedagogy, and measures to access progress. 
 

 
 
 



Speaker: Sung Chung 
Western Michigan University 

April 7, 2003 
“Cluster Transfer Matrix Method: A Novel Many-Body 

Technique in Nanoelectronics” 
Abstract: The cluster transfer matrix method is introduced for the single electron box. The path-integral 
expression for the partition function is exactly calculated by the newly developed cluster transfer matrix method. 
We demonstrate that the method is as powerful as Monte Carlo and renormalization group methods. We 
particularly emphasize that the method is systematic and exact. Application of the new method to the single 
Josephson junction, particularly the superconductor-insulator transition, will then be discussed. Finally we will 
briefly discuss its potential generalization to dynamics, i.e. to calculate the exact current-voltage characteristics in 
nano-structures such as single electron transistor and quantum dot. 
 
 
 
 

 


