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DOE’s Office of Science, by the numbers
 $5B annual budget
 25,000 Ph.D. scientists,
graduate students, undergraduates, engineers, and
technical staff at more than
300 institutions in all 50
States and DC through
competitive awards

 32 national user facilities
serving more than 26,000
users each year

The	
  undulator	
  hall	
  at	
  the	
  
Linac	
  Coherent	
  Light	
  Source,	
  SLAC,	
  2011.

 100 Nobel Prizes during the
past 6 decades—more than
20 in the past 10 years 2

Origins of accelerator science in
(the earliest predecessor of) the Office of Science

Ernest O. Lawrence
November 1, 1937

Lawrence’s original
5-inch cyclotron, 80 keV, 1931
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After several intermediate sizes came the 184-inch cyclotron …

184-inch cyclotron, > 100 MeV, 1946
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... housed in its own designer building at LBNL.

The building to house the 184-inch
cyclotron was designed by Arthur
Brown, whose works included San
Francisco’s City Hall, Opera House,
and Coit Tower. (1941)
5

This building now houses
the Advanced Light Source, commissioned 1993
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Some of the other 32 Office of Science user facilities

NSLS

NSLS-II

NuMI Beamline, FNAL; NERSC Computing Center, LBNL;
NSTX, PPPL; STAR Detector, RHIC, BNL; APS, ANL;
CEBAF, TJNAF; NSLS-II, BNL,
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“Big Science*”
 “Big science,” born at the Labs during and after WWII,
begat this large suite of Office of Science national user
facilities, half of which are accelerator based.
 These facilities transformed the nature of the labs,
opening them to thousands of external users, many of
whom are nonspecialists or novice users.
 Today, stewardship of the facilities and their users is a
defining characteristic of the Office of Science.

* According to Wiki, big science = big budgets, big staffs, big machines, and/or big laboratories
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Outreach to non-traditional (industrial) users:
X-ray, neutron, and electron scattering
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Outreach to non-traditional (industrial) users:
Applied mathematics and computing sciences

 MPICH	
  –	
  Message	
  
passing	
  library
 Fastbit	
  –	
  Search	
  
algorithm	
  for	
  large-‐
scale	
  datasets	
  
 OSCARS	
  -‐	
  On-‐
demand	
  virtual	
  
network	
  circuits	
  
 perfSONAR	
  -‐	
  
network	
  
performance	
  
monitoring	
  

Linux

Outreach to non-traditional (industrial) users:
High-performance computing for real-world design
GE determined the effects of unsteady
flow interactions between blade rows on
the efficiency of turbines.

Ramgen used computational fluid
dynamics with shock compression to
expedite design-cycle analysis.
Boeing demonstrated the effectiveness
of computational fluid dynamics
simulation tools and used them in
designing their next generation of
aircraft.
GM accelerated materials research by at
least a year to help meet fuel economy
and emissions standards.
United Technologies studies of nickel
and platinum are demonstrating that the
less expensive nickel can be used as a
catalyst to produce hydrogen.
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Outreach to end users:
Isotopes and radioisotopes
Bracco Diagnostics Inc.

Spectrum Techniques
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Request for a new activity in accelerator R&D from SEWD
The Committee understands that powerful new accelerator
technologies created for basic science and developed by industry will
produce particle accelerators with the potential to address key
economic and societal issues confronting our Nation. However, the
Committee is concerned with the divide that exists in translating
breakthroughs in accelerator science and technology into applications
that benefit the marketplace and American competitiveness. The
Committee directs the Department to submit a …

10-year strategic plan … for accelerator
technology research and development to advance
accelerator applications in energy and the
environment, medicine, industry, national security,
and discovery science.

Accelerators	
  for	
  America's	
  Future
Workshop:	
  	
  October	
  2009
Report:	
  	
  June	
  2010

The strategic plan should be based on the results of the Department's
2010 workshop study, Accelerators for America's Future, that identified
the opportunities and research challenges for next-generation
accelerators and how to improve coordination between basic and
applied accelerator research. The strategic plan should also identify the
potential need for demonstration and development facilities to help
bridge the gap between development and deployment.
Senate Report 112-075, p. 93. (Ordered to be printed September 7, 2011)
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The Accelerator R&D Task Force Report (May 2012)
The follow-on to Accelerators for America’s Future

“… In order to foster the advancement
of the application of accelerator
technology for issues of national
importance, it is essential that new
relationships be formed and nurtured
between those who are empowered to
develop this technology and those who
are the ultimate beneficiaries of this
technology. …”
http://www.acceleratorsamerica.org/report/index.html

Accelerator	
  R&D	
  Task	
  Force	
  Report
May	
  2012
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SC has considerable experience creating programs
that connect basic research with end-user applications
Basic Research Needs to Assure a Secure Energy Future (BESAC)











Basic Research Needs for the Hydrogen Economy
Basic Research Needs for Solar Energy Utilization
Basic Research Needs for Superconductivity
Basic Research Needs for Solid State Lighting
Basic Research Needs for Advanced Nuclear Energy Systems
Basic Research Needs for the Clean and Efficient Combustion of 21st Century
Transportation Fuels
Basic Research Needs for Geosciences: Facilitating 21st Century Energy
Systems
Basic Research Needs for Electrical Energy Storage
Basic Research Needs for Catalysis for Energy Applications
Basic Research Needs for Materials under Extreme Environments

10 workshops; 5 years; more than 1,500 participants from academia, industry, and DOE labs

Connecting Accelerator R&D to Science and to End-User Needs
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The Accelerator R&D Stewardship Program
 The mission of the HEP long-term accelerator R&D stewardship
program is to support fundamental accelerator science and technology
development of relevance to many fields and to disseminate accelerator
knowledge and training to the broad community of accelerator users
and providers.
 Strategies:
 Improve access to national laboratory accelerator facilities and
resources for industrial and for other U.S. government agency
users and developers of accelerators and related technology;
 Work with accelerator user communities and industrial accelerator
providers to develop innovative solutions to critical problems, to the
mutual benefit of our customers and the DOE discovery science
community;
 Serve as a catalyst to broaden and strengthen the community of
accelerator users and providers
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Schematic of Program Organization
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Schematic of Program Organization

SC Policy Committee: ADs of
ASCR, BES, and NP.

Individual boards provide
advice on specific topical areas
based on assessments of the
AfAF Report and the Task Force
Report and on direct community
engagement.
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Next Steps
 Immediately augment existing programs to provide opportunities for
industrial users at DOE facilities by increasing support staff and funding
for beam test facilities, such as FACET.
 In the mid-term (2–5 years), identify a few topical areas with high impact
for focused work. Candidates include (1) improved particle beam
delivery and control for cancer therapy facilities and (2) laser
development addressing the needs of the accelerator community, i.e.,
high peak power, high average power, and high electrical efficiency.
Each topical area will have a stakeholder board.
 In the longer term (5–10 years), select additional topical areas for
focused work. New stakeholder boards will be created as topics are
identified.
 In steady state, SC/HEP plans for at least three topical areas to be
supported at any time.
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Summary

SC’s High Energy Physics program is
committed to the support of a world-leading
program in accelerator R&D that serves both
the needs of SC’s basic research applications
and the needs of the broader community of
accelerator users.
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