Limit to One Page


1. Title: Synchrotron Radiation Studies

2. Contact: Brian Stephenson, George Crabtree, MSD
3. ANL Divisions Involved: MSD, CNM, APS
4. Sponsor: DOE, BES
5. Outside Collaborations and Especially Interested Parties: Synchrotron Radiation Center (Univ. of Wisconsin), Linac Coherent Light Source (Stanford Univ.)
6. Goal: This program develops new capabilities using the nation's synchrotron radiation facilities and applies them to key problems in materials science. In particular, we aim to play a leading scientific role at the APS, LCLS, and SRC. X-ray scattering studies take advantage of the high brilliance APS x-ray source for in-situ studies of synthesis and structure of ultrathin films of complex oxides, and interfaces in electrochemical and catalytic systems. High-resolution angle-resolved photoemission is used to understand the nature of superconductivity in the High-Tc materials. Other thrusts focus on exploring science enabled by future facilities such as an x-ray nanoprobe, a high-energy photoemission facility, and a coherent, femtosecond x-ray source.   
7. Costs: $1.8M/yr continuing
8. Status: 

a.  
Continuing forefront research in complex materials synthesis, nanoscale ferroelectrics, superconductivity, surface electrochemistry

b. 
Providing scientific leadership for CNM, LCLS, SRC

c. 
Two recent hires in electrocatalysis are providing nucleus for new FWPs

9. Next Steps: Expand programs in materials for energy-efficient lighting and ultrafast science
10. Expectations: 

a. Development and application of synchrotron techniques for understanding materials synthesis and processing in key areas such as nanoscience, energy conversion
b. Guiding the development of new facilities and scientific communities in novel synchrotron areas such as nanometer-scale imaging, femtosecond time resolution, high energy photoemission
11. Benefit Perspective: Highly leveraged, synergistic with major DOE investments in synchrotron facilities.
12. Risk Perspectives: 
a. Hardware: Moderate X-ray research instrumentation is currently functioning well. For continued viability of some projects, will need to negotiate with APS because control of BESSRC beamlines was transferred from us to them.

b. Science: Moderate to High Scientific impact of programs likely to be high because of the unprecedented x-ray capabilities being used; highest payoff goals are high risk (e.g. solving mechanism of high-Tc superconductivity, discovering highly efficient materials for energy conversion, catalysis, and solid-state lighting).

c. Funding: Moderate Need to continue to attract new funding.

13. Discussion:

This research program has been very successful to date, taking advantage of world-class synchrotron facilities at ANL. The program is highly collaborative and synergistic with other programs in MSD, ANL, and at other laboratories. It has grown significantly in recent years, and is spawning new programs in electrocatalysis.

