
Energy Frontier Research 

Centers: Helping Win the Energy 

Innovation RaceInnovation Race

EFRC Summit

Washington, D.C.

25 May, 2011



October 4, 1957, the Soviet Union placed a 
23” diameter satellite, “Sputnik,” into orbit.
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A view of Sputnik from Earth  



How Did the U.S. Respond?

He asked for deeper 
investments in education, 

Sputnik’s launch was a threat to our national security. 
President Eisenhower could have focused on defense 

funding, but he took a longer view. 
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investments in education, 
including K-12

He asked that we invest in 
R&D to marshal the 

nation’s brightest minds 



“The first and basic task confronting this nation this year 
was to turn recession into recovery … our economy is 
now enjoying renewed confidence and energy. The 

The economy

“These are extraordinary times …No role in history could 
be more difficult or more important.”

“May you live in interesting times”

now enjoying renewed confidence and energy. The 
recession has been halted. Recovery is under way.”

“But the task of abating unemployment and achieving a 
full use of our resources does remain a serious 
challenge for us all. Large-scale unemployment during a 
recession is bad enough, but large-scale unemployment 
during a period of prosperity would be intolerable.”
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“Adversaries of freedom …. [are] more often concealed than 
open …. They send arms, agitators, aid … to every troubled 
area ... striking at night … striking alone …subversives and 
saboteurs and insurrectionists, who in some cases control 
whole areas inside of independent nations.”

Terrorism
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“The great battleground for the defense and expansion of 
freedom today is [in]  Asia, Latin America, Africa and the 
Middle East--the lands of the rising peoples …They seek 
an end to injustice, tyranny, and exploitation. More than 
an end, they seek a beginning.”

Spreading Unrest



“I believe we possess all the resources and talents 
necessary. But … we have never made the national 
decisions or marshalled the national resources required 

“Finally, if we are to win the battle …Now it is time to take 
longer strides -- time for a great new American enterprise 
--time for this nation to take a clearly leading role 

Rising to new challenges
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decisions or marshalled the national resources required 
for such leadership. We have never specified long-range 
goals on an urgent time schedule, or managed our 
resources and our time so as to insure their fulfillment.

“I believe that this nation should commit itself to 
achieving the goal, before this decade is out, of 
landing a man on the moon and returning him 

safely to the earth.”



President Kennedy: Special Message to the Congress 
on Urgent National Needs, May 25, 1961

7



Los Alamos

Scientists have come to the service of 
our country in times of national need. 

MIT’s Radiation 
Laboratory (Now 

Lincoln Labs)

Metallurgical 
Laboratory,

Univ. of Chicago

8



In other times of stress, our nation has taken the 
long view:

On July 1, 1862, Abraham Lincoln signed the Railway Act 
of 1862 that created the Transcontinental Railroad.

March 3, 1863, Lincoln created the National Academy of 
Sciences 
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“The Academy shall, whenever called upon by any 
department of the Government, investigate … and report 
upon any subject of science …

… but the Academy shall receive no compensation 
whatever …”



We are in a race to develop the clean energy 
technologies the world will demand. 

China, EU countries and others recognize the 
economic opportunities and are moving 

We are facing a new Sputnik moment
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economic opportunities and are moving 
aggressively.

Just as in previous times, we need to again 
unleash America’s science and research 

community.



Average annual growth of R&D expenditures for 
United States, EU-27 and selected Asia-8 

economies: 1996-2007
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Investment by Country and Sector, 2010 (Billions of $)
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Source:  Pew Charitable Trusts, “Who’s Winning the Clean Energy Race?” 
2010 Edition, released March 2011

Efficiency

Biofuels

Other 
renewables 



Investments by Country and Financing Type, 2010 (Billions of $) 
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HIGH VOLTAGE

TRANSMISSION

The China Innovation Challenge

NUCLEAR ENERGY

SUPERCOMPUTING

SOLAR, WIND AND

HYDROPOWER DEPLOYMENT

HIGH SPEED RAIL

SUPERCOMPUTING
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To create jobs, strengthen security and win 
the clean energy race, we need long-range 
policies and a sustained commitment to 

supporting energy innovation.

President Obama is committed to making 
America the world’s innovation leader.
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“One thing that is clear based upon my own 
career in industry and government is that when 
faced with major challenges of high technological 
content in a time of austerity, the last thing one 
should under-fund is R&D…to do so is the 

Excerpt from “A BUSINESS PLAN FOR 
AMERICA’S ENERGY FUTURE”

should under-fund is R&D…to do so is the 
equivalent to removing an engine from an 
overloaded aircraft in order to reduce its weight.” 

Norman R. Augustine
Retired Chairman & CEO, Lockheed Martin Corp.

Former Undersecretary of the Army
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Teams of researchers are achieving 
energy breakthroughs today
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Researchers at Argonne National Laboratory 
work on advanced batteries



First light from a 70 MeV
GE electron accelerator

E.O. Lawrence and the 
first cyclotron
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� 50-100% energy density 
increase

� Smaller, lighter batteries

� Unique cathode materials

Reclaiming Leadership in Advanced Batteries

� Unique cathode materials

In Every 
Chevy Volt today
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Watching the world’s smallest battery charge in 
real-time

Provides better 
understanding of why 

battery materials 
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Nanostructures for Electrical Energy Storage EFRC

Video courtesy of Jianyu Huang and Sandia National Labs

battery materials 
degrade after 
charging and 
discharging



Developing More Efficient, Lower Cost Solar Power 
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Micro-transfer printing process developed by 
University of Illinois researchers and supported by 

the Department of Energy



Developing More Efficient, Lower Cost Solar Power 

University of Illinois materials 
scientists invented a method 
of growing multiple layers 
GaAs micro photovoltaic cells 
on a single wafer. Each layer 
can be lifted off and printed 
onto a sheet of plastic.
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Courtesy of University of Illinois

onto a sheet of plastic.



Developing More Efficient, Lower Cost Solar Power 
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North Carolina start-up company is using the 
micro-transfer printing process to develop 

concentrator photovoltaic modules 



Improving the Development of Diesel Engines

A “ScienceA “Science--Based Based 

Engineering” milestoneEngineering” milestoneCummins 
developed the 

first, all-
computationally 
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Cummins 2007 ISB 6.7 liter diesel

computationally 
designed diesel 

engine.



Improving the Development of Diesel Engines

The science and technology

foundation was provided by a

DOE-supported multi-institution

collaboration led by Sandia.

Industry Universities

National 
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Sandia National Laboratory’s

Combustion Research Facility

provided the fundamental

understanding of the physical and

chemical processes driving diesel

combustion.

National 
Labs



Energy Frontier Research Centers: 
Bringing researchers together to focus on science needed for 

innovative energy solutions 
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Thousands of researchers involved



Improving Materials for Nuclear Reactors

Center for Materials at 
Irradiation and Mechanical 
Extremes EFRC

Used modeling tools to 
examine the role of grain 
boundaries in defect 
evolution.
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evolution.

Image: Red (Nb) and yellow (Cu) atoms are radiation-induced 

defects, all of which are eventually healed by the interface 

(green: Nb side, blue: Cu side)

Their findings could help 
improve materials design for 
nuclear reactors.



The train is leaving the station.

America still has the opportunity to lead the 

world in clean energy and capture the jobs of the 

21st century, but time is running out. 
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