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" Surely You're Joking Mr. Feynman, When You Say  
Materials Design is Fundamental Physics" 
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109 Nicholson Hall 
 

Craig Fennie 
Cornell University 

 
Host: Ilya Vekhter 

 
• Refreshments served at 3:10 PM in 232 (Library) Nicholson Hall • 

Today, first-principles quantum techniques are powerful tools for analyzing and 
interpreting the properties of crystalline materials, yet the theoretical design of new materials 
with targeted properties remains challenging. Why? At a fundamental level, the laws governing 
the physics of materials are in fact relatively simple; it is just that the behavior of the constituents 
as a whole is complex. Indeed, materials are made up of atoms whose type, number, and 
arrangement - the crystalline motif - creates distinct properties that emerge through the collective 
behavior of the seemingly simpler, well-understood parts. The discovery of emergent phenomena 
in condensed matter systems is therefore intimately linked with that of discovering the crystalline 
materials that display these phenomena. Such discoveries by their very nature often occur 
serendipitously, which appeared to have annoyed Richard Feynman enough for him to make a 
bold, often forgotten, statement on the subject.  
            In this talk I will provide my interpretation of his statement, how it relates to the recent 
White House "Materials Genome Initiative", and will discuss our theory-driven approach to help 
change the situation, highlighting the challenges. Our modus operandi combines microscopic 
Hamiltonians/models with fundamental principles of solid-state chemistry and first-principles 
simulations. For example, using the perovskite ABO3 complex oxides as a materials platform, I 
will show how we think about manipulating the atomic scale structure to control the interplay 
among the active charge/orbital, magnetic and electronic degrees of freedom so as to produce 
"designer" properties and functionalities such as the electric-field control of magnetism, and 
possibly, a metal/insulator transition. I will give a very recent example in which we started with a 
pen & paper to understand the possibility for new physics, used first-principles calculations to 
discover a class of material realization, and ended with two groups reporting the experiential 
proof and much more. 
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April 16,  8:30-9:30 PM. Public Observing on the Roof of Nicholson Hall  
"Jupiter near gibbous Moon" 

New Publications 

LSU Physics & Astronomy in the News 
 

• Long-term observations made with the Gemini Multi-Object Spectrograph at Gemini 
South, combined with Spitzer space telescope data, reveal how core collapse supernovae 
can make an important, yet largely unrecognized, contribution to the overall dust budget 
of the Universe. The research of Geoff Clayton with his graduate students, Kelsie Krafton 
and Ed Montiel, as well as his former grad student, Jen Andrews, is featured in Gemini 
Focus this month on pages 5-8. Read more  
 

• Small Science Wields Big Ideas - LSU Celebrates NanoDays: The Biggest Event for the 
Tiniest of Science. For the seventh consecutive year, LSU will host NanoDays at the 
Highland Road Park Observatory on Saturday, April 16, from 2-6 p.m. Read more 

 
• Quantitative LEED Analysis Workshop will be held at 1034 LSU Digital Media Center 

from April 18 to 20 by Dr. Ward Plummer’s research group. 

• Francois Mauger, Paul M. Abanador, Kenneth Lopata, Kenneth J. Schafer, and 
Mette B. Gaarde. have introduced a semiclassical-wave-function model for strong-
field physics and attosecond science and apply it to the analysis and prediction of high-
harmonic generation spectra. "Semiclassical-wave-function perspective on high-
harmonic generation," Phys. Rev. A 93, 043815 - Published 11 April 2016.  

Landolt Astronomy Observatory Public Observing Night 

https://www.joomag.com/magazine/geminifocus-april-2016/0043148001459804912
http://www.phys.lsu.edu/newwebsite/news/NanoDays.html
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.93.043815
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.93.043815
http://www.phys.lsu.edu/newwebsite/news/observatory.html
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International Workshop on 
QUANTITATIVE 
LEED ANALYSIS 

Prof. John Rundgren  
KTH Royal Institute of Technology, 
Stochkholm, Sweden 
 
 
Prof. Von Braun Nascimento 
Universidade Federal de Minas Gerais, 
Belo Horizonte, Brazil 
 
Prof. Steven Brandt 
Louisiana State University,  
Baton Rouge, USA. 

Plenary Speakers: 

2016 
April 18-20 

Louisiana State University 
Digital Media Center, 

Rm1034 

Prof. Ward Plummer  
Louisiana State University,       
Baton Rouge, USA. 

Chen Chen 
Louisiana State University,       
Baton Rouge, USA. 

Mohammad Saghayezhian                                                    
Louisiana State University,       
Baton Rouge, USA. 
 

Organizers: 

Plenary talks: 
¾ Elastic Electron-Atom Scattering in Solids and 

Surface slabs  
¾ Differential Evolution: Global search Problem 

in LEED-IV Surface Structural Analysis 
¾ Parallelizing Modern Codes with OpenMP, 

MPI, C++11, and HPX 
Afternoon hands-on workshops 
¾ Introduction to Linux 
¾ Scattering phase shift calculation 
¾ Symmetrized automated tensors LEED 

calculation 

For registration, please contact  
Chen Chen (cchen22@lsu.edu) 

Mohammad Saghayezhian (smoha12@lsu.edu) 
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