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DOE’s Office of Basic Energy Sciences Focuses on Understanding Matter 
and Energy at Electronic, Atomic, and Molecular Levels

BES fulfills its mission through:
� Supporting basic research to discover new materials and design 

new chemical processes that underpin a broad range of energy 
technologies
❖ Critical role in clean energy research
❖ Supports foundational grand challenge and use-inspired science 

� Expanding research in underrepresented communities
❖ DOE Established Program to Stimulate Competitive Research 

(EPSCoR), Reaching a New Energy Sciences Workforce (RENEW), 
& Funding for Accelerated, Inclusive Research (FAIR)

� Operating world-class scientific user facilities in x-ray, neutron, 
and electron beam scattering as well as in nanoscale research 

� Managing construction and upgrade projects to maintain 
world-leading scientific user facilities
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Linac Coherent Light Source, CA

BES User Facilities: Synchrotron/FEL X-ray, Neutrons, and Nanoscale 
Science, Complementary Instrumentation for Research

Advanced Light Source, CA

National Synchrotron Light Source-II, NY

Center for Nanoscale Materials, IL

The Molecular Foundry, CA

Center for Functional Nanomaterials, NY

Center for Nanophase Materials 
Sciences, TN

Stanford Synchrotron Radiation
 Lightsource, CA

High Flux Isotope Reactor, TN

Advanced Photon Source, IL

Center for Integrated Nanotechnologies, NM

Spallation Neutron Source, TN
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SSRL – First Impressions.... 

�1996-97 Birgeneau-Shen BES Advisory Committee Assessment
�"SSRL was the first storage-ring based source for x-ray science in the Nation, 
developed the first wiggler insertion devices for x-ray science on storage rings, and 
developed the first undulators which have become the basis for third generation 
synchrotron radiation sources throughout the world."
�"Graduate education has been an integral part of SSRL’s program since the 
Laboratory’s beginning."  "SSRL has paid enormous attention to the education of 
graduate students. Students trained here have taken leadership roles at national 
labs, industry and academia."
�Impressions:  
❖ Busy experimental floor... Materials, physics, chemistry, and biology…..
❖ Users were able to easily push the boundaries for new experiments and were 

engaged with the leadership of the facility....
❖ Place to learn, collaborate, start new science directions…. 
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History --BES Provided Support for SSRL beginning in ~1984

�First support was from NSF “Stanford Synchrotron 
Radiation Project”

�1984 funding from DOE was $700K, growing to $1.1M in 
1985 (Art Bienenstock was the Director of SSRL and the 
lead PI)
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SSRL User Community has more than doubled since FY 2000!

Stanford Synchrotron Radiation
 Lightsource, CA
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SSRL Today – Science Across the Breadth of National Priorities

Energy! Advanced Instrumentation

Heavy Element Science

~17,380 Publications since 1974, 24% in high-impact journals

Leading-edge multi-disciplinary science with wide ranging applications.
Partnership with LCLS! 
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SSRL Today – Science Across the Breadth of National Priorities

Biological and 
Biomedical Sciences Semiconductors, Superconductors,….

~17,380 Publications since 1974, 24% in high-impact journals

• Contributing to the understanding of COVD-19 and development of vaccines



Launch of the BES User Facility Science Webinar Series To 
Celebrate and Communicate User Facility Impact
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A BES public webinar series to enhance communication on BES User 
Facility science, highlighting contributions to national scientific priorities 
of Clean Energy, Microelectronics, Advanced Manufacturing, and 
Biopreparedness

Kickoff Event: Friday, January 27, 2023

Dr. Asmeret Asefaw Berhe
Director, Office of Science

Welcome Remarks

Prof. Sossina Haile
Northwestern University

Materials for batteries and 
hydrogen

Prof. Leora 
Dresselhaus-Marais
Stanford University

Low-emissions steel, 
additive 

manufacturing

Dr. Yong Chu
Brookhaven National Lab, 

NSLS-II
Nanoscale imaging in 

Microelectronics

Dr. Andrey Kovalevsky
Oak Ridge National Lab
Antiviral compounds for 

COVID-19



Future Topics for User Facility Webinars

� World QIS Day – April 14 included highlights of Z-X Shen’s 
Research at the SSRL

� Microelectronics – Capabilities for advanced lithography, 2D and 
3D imaging, and characterization of circuits in situ and operando

� Clean Energy – Facility research for energy storage, 
photovoltaics, biofuels, and carbon capture

� Bio-preparedness – structural biology for vaccines and 
therapeutics, materials for bio protection and sensing

� Advanced Manufacturing – in situ and operando understanding of 
3D printing and alternate low-carbon steel processes
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Look ahead and Questions?

� Light source facility construction reaching critical stages…
❖ Dark time for construction of the upgraded ring at the APS
❖ Completion of the LCLS II upgrades

� Continued evaluation of impacts of post-COVID inflation, supply chain, and other 
issues on facility operations budget needs and staffing (hybrid user operations)

� Workshop on Basic Research Needs for Accelerator-Based Instrumentation: Will 
explore the frontiers of instrumentation for large-scale scattering user facilities, 
focusing on needs and opportunities for research on future system components

� Looking forward to continued high impact, innovative research at the SSRL! 


