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APS/AAAS/CSIS Report Examines Nuclear Weapons Policy
By Ernie Tretkoff

Preventing the spread of nu-
clear weapons, securing and re-
ducing global stockpiles of them 
and engaging Russia in a new 
strategic dialogue are pressing 
issues facing the next presiden-
tial administration, according 
to a jointly released report by 
APS, the American Association 
for the Advancement of Science 
(AAAS) and the Center for Stra-
tegic and International Studies 
(CSIS). 

Titled Nuclear Weapons in 
21st Century U.S. National Se-
curity, the report was developed 
following four workshops held 
last year. Three covered separate 
tracks: technical, military and in-
ternational. Experts from the sci-
entific, defense and diplomatic 

policy communities participated 
in the workshops. The fourth one 
combined results from the three 
tracks. 

 “Renewed interest in U.S. 
nuclear policy was stimulated in 
the past year through a series of 

editorials by distinguished states-
men and by the appointment of 
a congressional commission to 
look into these matters,” said 
John Browne, an author of the 
report and former director of Los 
Alamos National Laboratory. 

“This report identifies a pos-
sible way to bring together dis-
parate views regarding the ap-
propriate role of U.S. nuclear 
weapons in our 21st-century 
defense strategy. We identify the 
opportunity to pursue a parallel 
approach that regains leader-
ship in global nuclear nonpro-
liferation through a series of 
initiatives while continuing to 
refurbish and update our nuclear 
stockpile and infrastructure as 
necessary without creating any 
new nuclear weapon capabili-
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Nobel Laureate Physicist Steve Chu 
Named Next U.S. Energy Secretary

By Tawanda W. Johnson

The American Physical Soci-
ety (APS) is elated that President-
Elect Obama has nominated Nobel 
Laureate Steve Chu, a renowned 
physicist, a world leader in al-
ternative and renewable energy 
research and Lawrence Berkeley 
National Laboratory director, as 
the next U.S. Energy Secretary. 

“Dr. Chu is a man of great intel-
lect whose scientific accomplish-
ments make him an outstanding 
selection for U.S. Energy Secre-
tary. As the Obama administration 
develops its energy policy, Dr. Chu 
will be an effective leader in mar-
shaling basic and applied research 
to strengthen U.S. energy security 
and tackle the devastating effects 
of global warming,” said APS 
President Arthur Bienenstock. 

Chu was the recipient of two 
prestigious APS prizes, the Her-
bert P. Broida in 1987 and Arthur 
L. Schawlow in 1994, for his ex-
traordinary work of developing 
methods to cool and trap atoms 
with laser light. In 1997 while at 
Stanford University, Chu was one 
of three scientists to win the No-
bel Prize in physics for that same 
work. Since 2004, he has served as 
director of the Lawrence Berkeley 
National Laboratory, which has 
4,000 employees and a budget of 
$650 million. 

Under his leadership, the lab 
has become a center for research 
into biofuels and solar energy 
technologies. A lifetime member 
and fellow of APS, Chu has been 
a staunch advocate of energy ef-
ficiency and alterna-
tive energy research, 
stating that the U.S. 
should rid its depen-
dence on foreign oil to 
combat global warm-
ing. 

He was also the driving force 
behind the development of the En-
ergy Biosciences Institute, a $500 
million pact between BP, Uni-
versity of California, Berkeley, 
Berkeley National Lab and the 
University of Illinois. Addition-
ally, he was the leading organizer 
of the Joint BioEnergy Institute, 
one of three Bioenergy Research 
Centers funded by the U.S. De-
partment of Energy. 

SESAME, a synchrotron ra-
diation laboratory in the Middle 
East, opened with an inaugura-
tion ceremony Nov. 3, attended 
by Prince Ghazi bin Mohammad 
of Jordan (left) and Koichiro 
Matsura, director-general of the 
United Nations Educational, Sci-
entific and Cultural Organization  
(UNESCO) (right).

Located in Allan, Jordan,  
SESAME is a UNESCO-spon-
sored project that promotes sci-
entific development as well as 
understanding and cooperation 
among scientists from different 
countries in the Middle East. The 
November ceremony marked the 
completion of the main building 
for SESAME and scientific op-

erations are expected to begin in 
2011. 

The project will offer facili-
ties for interdisciplinary scien-
tific collaboration and promote 
basic and applied research in the 
Middle East. Herman Winnick, a 

long-time APS member who cur-
rently serves on the APS Com-
mittee on International Scientific 
Affairs, was among the people 
who proposed SESAME and has 
been instrumental in promoting 
it. 

SESAME Officially Opens In Middle East

Courtesy of SESAME

Jordanian Prince Ghazi bin Mohammad (left) watches as Koichiro Matsura (right), 
Director-General of UNESCO, cuts the ribbon signifying the launch of the SESAME 
facility. Standing between them is the Director of SESAME, Khaled Toukan.

By Michael S. Lubell

Putting Americans to work 
building roads and bridges 

can help a flagging economy, 
but some analysts caution that 
many projects could take up to 18 
months to get started. Beginning 
to rebuild America’s science in-
frastructure not only can be done 
faster and provide jobs for factory 
and construction workers now, 
but it can also put our nation on a 
21st century innovation path that 
will keep America competitive 
for decades to come.

For years, we have been under-
investing in our university labora-
tories and national scientific user 
facilities. Research equipment is 

obsolete and buildings are in dis-
repair. As a result, we are no lon-
ger attracting the best and bright-
est students to careers in science 
and engineering. Europe and Asia 
are getting ready to eat our inno-
vation lunch.

Lack of financing has forced 
many cutting-edge projects at our 
universities and national labora-
tories to be shelved, even though 
they have been fully designed and 
are ready to go right now. Giving 
them the dollars they require will 
create more than 15,000 jobs di-
rectly and at least 25,000 in the 
aggregate, most of them in the 
manufacturing and construction 
sectors, which have been hit hard 
by layoffs.

Getting blue-collar workers 
working again will boost con-
sumer spending and ease the na-
tion’s economic ills. Rebuilding 
our scientific infrastructure will 
boost our technological capacity 
and spur economic growth.  

Drawing connections between 

blue-collar jobs and science 
spending may sound odd, but it’s 
easy to do. Here are just a few 
examples involving three key fed-
eral agencies: the Department of 
Energy, the National Institute of 
Science and Technology and the 
National Science Foundation.

Among its mandates, the En-
ergy Department has responsi-
bility for designing, building and 
operating major scientific user 
facilities. The National Synchro-
tron Light Source (NSLS) at 
Brookhaven National Laboratory 
on Long Island in New York State 
is one of them. For more than 25 
years, it has provided extraordi-
nary opportunities for researchers 
from industry and universities to 
push the technological envelope 
and probe scientific frontiers, 
from studies of breast cancer and 
Alzheimer’s disease to improve-
ments in solar cells and computer 
memory.

But the facility is no longer 

Rebuilding Science Infrastructure Would Create Jobs, Keep U.S. Competitive

Courtesy of Lawrence Berkeley National Laboratory
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Courtesy of Brookhaven National Laboratory

National Synchrotron Light Source (NSLS) in Brookhaven, New York

APS Lauds President-Elect Obama’s Choice of 
Lawrence Berkeley National Laboratory Director, 
World Energy Research Leader

Steve Chu
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October 1958: Physicist Invents First Video Game

In October 1958, William Higinbotham, a physicist, 
created what is thought to be the first video game. 

It was a very simple tennis game, similar to the clas-
sic 1970s video game Pong, and it was quite a hit at a 
Brookhaven National Laboratory open house.  

Higinbotham was born on Oct. 25, 1910, in Bridge-
port, Conn. and grew up in Caledonia, N.Y.

He graduated from Williams College in 1932 and 
pursued a graduate degree in physics at Cornell Uni-
versity. While a graduate student, he worked as an 
electronics technician. In 1941, he joined the Mas-
sachusetts Institutes of Technology’s Radiation Lab, 
where he worked on cathode ray tube displays for radar 
systems. In 1943, he moved to Los Alamos to work on 
electronics for a timing system for the atomic bomb.

In 1948, he joined Brookhaven National Laborato-
ry’s instrumentation group and 
served as its leader from 1951 
to 1968. 

During that time, in October 
Brookhaven held annual visi-
tors’ days during which thou-
sands of people toured the lab. 
Higinbotham was responsible 
for creating an exhibit to show 
off the instrumentation divi-
sion’s work.

Most of the existing exhibits 
were rather dull. Higinbotham  
thought he could better capture 
visitors’ interest by creating an 
interactive demonstration. He 
said in a magazine interview 
that “it might liven up the place 
to have a game that people 
could play and which would convey the message that 
our scientific endeavors have relevance for society.”

The instrumentation group had a small analog com-
puter that could display various curves, including the 
path of a bouncing ball on an oscilloscope. It took Hig-
inbotham only a couple of hours to conceive the idea 
of a tennis game and a few days to organize the basic 
pieces. Having worked on displays for radar systems 
and many other electronic devices, Higinbotham had 
no trouble designing the simple game display.

He made some drawings, and blueprints were 
drawn up. Technician Robert Dvorak spent about two 
weeks building the device. After a little debugging, the 
first video game was ready for its debut. Its name: Ten-
nis for Two.

Players could turn a knob to adjust the angle of the 
ball and push a button to hit the ball toward the other 
player. As long as they pressed the button when the ball 
was in their court, players couldn’t actually miss the 
ball, but if they hit it at the wrong time or the wrong 
angle, the ball wouldn’t make it over the net. Balls that 
hit the ground bounced like a real tennis ball. When the 
ball went off the court or into the net, players hit a reset 
button to start the next round. 

Tennis for Two had none of the fancy graphics 
video games use today. The cathode ray tube display 
simply showed a side view of a tennis court represent-
ed by just two lines – one representing the ground and 
one representing the net. The ball was just a dot that 

bounced back and forth. Players also had to keep score 
for themselves.

The game circuitry was fairly simple, using mostly 
resistors, capacitors and relays, though it did use tran-
sistors for the fast switching needed when the ball was 
in play. 

Visitors loved it. It quickly became the most popu-
lar exhibit, with people standing in long lines to get a 
chance to play. 

The first version, used in the 1958 visitors’ day, had 
an oscilloscope with a tiny display, only 5 inches in di-
ameter. The next year, Higinbotham improved it with 
a larger display screen. He also added another feature: 
The game could now simulate stronger or weaker grav-
ity, so visitors could play tennis on the moon, Earth or 
Jupiter. 

After two years, Tennis for 
Two was retired. The oscilloscope 
and computer were taken for 
other uses, and Higinbotham de-
signed a new visitors’ day display 
that showed cosmic rays passing 
through a spark chamber. 

Higinbotham, who had already 
patented 20 inventions, didn’t 
think his tennis game was particu-
larly innovative. Although he no-
ticed that the Brookhaven visitors 
liked the game, he had no idea 
how popular video games would 
later become. If he had had the 
foresight to patent the game, the 
federal government would have 
owned the patent since he worked 
for a U.S. laboratory. Therefore, 

he wouldn’t have made any money from it. 
“It never occurred to me that I was doing any-

thing very exciting. The long line of people, I 
thought, was not because this was so great but be-
cause all the rest of the things were so dull,” he 
once said. 

Tennis for Two was more or less forgotten for 
some time. In 1964, Sanders Associates received 
the first patent for a video game. Magnavox bought 
the patent and produced video game systems be-
ginning in the early 1970s. Competitors wanting to 
break the Magnavox patent found out about Higin-
botham’s earlier video game, and he was called to 
testify, but the case was settled out of court. Higin-
botham only became well known as the inventor of 
the video game after an article appeared in Creative 
Computing magazine in 1982.

Higinbotham’s main interest throughout most of 
his career was not video games, but nuclear arms 
control. He helped found the Federation of Ameri-
can Scientists and served as its first chairman and 
executive secretary. Higinbotham died in Novem-
ber 1994. He is more known for the development of 
the video game than his work on nonproliferation. 

Further reading: http://www.bnl.gov/bnlweb/
history/higinbotham.asp; Flatow, Ira. They All 
Laughed... from light bulbs to lasers: the fascinat-
ing stories behind the great inventions that have 
changed our lives. HarperCollins, 1993.

“We don’t want this to be an-
other Lee Harvey Oswald case 
where the public says it is never 
solved to their satisfaction.” 

Rush Holt, on the anthrax in-
vestigation, Los Angeles Times, 
(NJ-12th) August 8, 2008

“The bottom line is it’s a won-
derful experiment, but it needs to 
be approached carefully, or you 
go out of business.” 

Fred Dylla, American Institute 
of Physics, on open access jour-
nals, The Boston Globe, (MD-5th) 
August 21, 2008

“We like to think that we are 
re-writing our children’s science 
textbooks. In the same way that 
Galileo revolutionized our think-
ing about our place in the uni-
verse, we hope our discoveries 
will give us new insight into man-
kind’s place in the universe.”

Michael Barnett, Lawrence 
Berkeley National Laboratory, 
The Newshour with Jim Lehrer 
online, (CA-9th) August 8, 2008

“If 96 percent of the stuff in 
the universe is foreign to us, it’s 
pretty interesting for us to ask 
what that is.”

Gary Hinshaw, NASA, on dark 
energy, The Washington Post, 
(MD-5th) September 26, 2008

“This is the first time, as far as 
I know, that both major candidates 
for president have responded to a 
set of questions about science for 
the public. Both responses are 
more comprehensive than I had 
expected.” 

Lawrence Krauss, Arizona 
State University, on Science Debate 
2008, The Cleveland Plain Dealer, 
(AZ-5th) September 19, 2008

“Real breakthroughs are not 
found because you want to de-
velop some new technology, but 
because you are curious and want 
to find out how the world is.” 

Anton Zeilinger, University of 
Vienna, on quantum cryptography, 
BBC News Online, October 9, 2008

“Scientifically, it is a compel-
ling problem, and the public ac-
cepts the notion that it’s a prob-
lem. But at the moment most 
people are feeling affected by 
other things in a much more ur-
gent fashion.”  

Michael Lubell, APS, on cli-
mate change, St. Louis Post-Dis-
patch, (NY-15th) October 22, 2008

“The core message is we need 
a comprehensive energy strategy. 
Nuclear energy can and should be 
a part of that overall comprehen-
sive energy strategy, but nothing 
can happen without the human 
resources.”

Shirley Jackson, Rensselaer 
Polytechnic Institute, Associated 
Press, (NY-21th) October 6, 2008
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Four APS Members Among Honorees 
Who Receive National Medal of Science
By Ernie Tretkoff

Four APS members are among 
the recipients of the 2007 National 
Medal of Science, and one APS 
member is among the recipients of 
the 2007 National Medal of Tech-
nology. The awards honor 
the nation’s top scientists 
and innovators. 

President Bush present-
ed the medals during a cer-
emony at the White House 
last fall.

APS members Mostafa 
El-Sayed of Georgia In-
stitute of Technology; Fay 
Ajzenberg-Selove of the 
University of Pennsylva-
nia; Charles Slichter of 
the University of Illinois, 
Urbana-Champaign; and 
David Wineland of the 
National Institute of Stan-
dards and Technology  re-
ceived the National Medal 
of Science.

El-Sayed was cited “for 
his contributions to our under-
standing of the electronic and cat-
alytic properties of nanostructures 

and nanomaterials.” 
Ajzenberg-Selove was noted  

“for her contributions in nuclear 
physics that have advanced re-
search into applications, including 
energy generation from fusion, 
dating of artifacts and nuclear 

medicine.”
Slichter was cited “for estab-

lishing nuclear magnetic reso-

nance as a powerful tool to reveal 
the fundamental properties of 
molecules, liquids and solids, en-
abling the development of numer-
ous modern technologies.”

Wineland was noted “for his 
outstanding leadership in the sci-

ence of laser cooling and 
manipulation of ions that 
have had multiple applica-
tions in modern physics.”

In related news, APS 
member C. Grant Willson 
of the University of Texas 
at Austin was among the 
recipients of the 2007 Na-
tional Medal of Technolo-
gy. He created novel litho-
graphic imaging materials 
and techniques that have 
enabled the manufacturing 
of smaller, faster and more 
efficient microelectronic 
components. The National 
Science Foundation ad-

ministers the National Medal 
of Science, which was estab-
lished by Congress for the 

White House in 1959. The Na-
tional Medal of Technology was 
established in 1980.

Courtesy of  
The National Science Foundation

LaserFest to Celebrate 50 Years of Laser Innovation
By Ernie Tretkoff

The APS has joined with 
the Optical Society of America 
(OSA) to plan LaserFest, a multi-
year series of events and activi-
ties centered around 2010 as the 
commemoration of the 50th an-
niversary of the laser invention 
in 1960. 

“Every time we give a presen-
tation using a laser pointer, see 
a laser light show, watch a DVD 
or benefit from bloodless surgery 
or laser eye correction, we are 
profiting from the work of our 
colleagues who were the found-
ers of this technology,” said APS 
President Arthur Bienenstock 
and OSA President Rod Alfern-
ess in a joint statement.

When it was first invented, 
the laser was called a “solution 
looking for a problem.” Today, 
the laser is used as a scientific 
research tool and in thousands of 
commercial applications, rang-
ing from barcode scanners to la-
ser surgeries. 

The laser was not discovered 
from a single breakthrough by 
one individual, but from a se-
ries of developments. Albert 
Einstein in 1917 presented the 
concept of stimulated emission, 
which was later experimentally 
verified. The maser, a precursor 
to the laser, was developed in 
1954 by Charles Townes and in-
dependently verified by Nicolay 

Basov and Alexandr Prokhorov. 
Townes and Arthur Schawlow 
published an important paper on 
the theory of the laser in Physi-
cal Review in 1958, which led to 
the first patent for a laser award-
ed in March 1960, followed 

by the first demonstration of a 
working laser two months later 
by Theodore Maiman at Hughes 
Research Lab. 

To celebrate the laser, APS 
and OSA are planning a variety 
of events at the local and na-
tional levels to reach students, 
teachers, policy makers and the 
public. A website devoted to La-
serFest (LaserFest.org) includes 
information about the laser, 
an up-to-date list of LaserFest 
events and instructions on how 
to participate in the events. 

Educational activities such as 
PhysicsQuest, an APS activity 
kit for middle school students, 
will have a laser theme for 2009-
2010. APS plans to develop ad-
ditional educational materials, 
including posters for classrooms, 
a laser-themed activity book for 

young children and videos. 
Throughout the year, public 

lectures, symposia, debates, la-
ser shows and demonstrations 
will highlight the laser’s history 
and applications. OSA will en-
courage its student chapters to 
organize laser days to be held 
in communities, schools and on 
college campuses. Chapters of 
the Society of Physics Students 
are also expected to participate in 
organizing events. APS and OSA 
will each contribute resources 
and are seeking additional fund-
ing from the National Science 
Foundation and Department of 
Energy for LaserFest. 

Many LaserFest activities will 
take place during 2010, although 
OSA has begun hosting some 
events. A symposium honoring 
Maiman, who died in 2007, was 
held in San Jose last year at the 
Conference on Lasers and Elec-
tro-Optics/International Quan-
tum Electronics. In October, the 
Schawlow-Townes Symposium 
on 50 Years of the Laser, mark-
ing the 50 anniversary of the 
publication of the classic paper 
by Schawlow and Townes [In-
frared and Optical Masers, Phys. 
Rev. 112, 1940 (1958)] was held 
in conjunction with the Frontiers 
in Optics/APS Division of Laser 
Science meeting in Rochester, 
N.Y. The symposium featured a 
presentation by Charles Townes 
on the early history of the laser.

state-of-the-art, and it needs 
to be replaced. The design and 
engineering of its successor, 
the NSLS-II, was completed 
in 2007, but groundbreaking 
and construction have been de-
layed for lack of federal funds. 
If Congress appropriates the 
$82 million the project needs 
to move forward, almost 1,000 
manufacturing and construction 
jobs could be created within 120 
days.

The global fusion energy 
project, ITER, offers an unusual 
opportunity to create jobs in the 
Rust Belt. Although the United 
States entered into an interna-
tional agreement to participate in 
ITER, which is being construct-
ed in France, Congress thus far 
has failed to provide the money 
required for our nation to meet 
its obligations. High on the U.S. 
priority list is $89 million worth 
of stainless steel, beryllium and 
other metals that Mid-western 
industries could supply, provid-
ing 1,000 jobs in an area of the 
country that is suffering most.

In all, the Energy Depart-
ment has more than $1.1 billion 
in projects sitting in the funding 
queue. Financing them would 
directly generate more than 
10,000 jobs.

The National Institute of 
Standards and Technology has 
more than $67 million in con-
struction projects ready for a 
funding go-ahead and more than 
$100 million in “green” manu-
facturing partnerships waiting 
for congressional appropria-
tions. More than 1,000 jobs hang 
in the balance.

Finally, the National Science 
Foundation, which supports a 
large fraction of our nation’s 
university based research, has 
more than $200 million in re-
quests for science instrumenta-
tion that it would like to fund 
but cannot. Add $120 million 
for the Alaska Region Research 
Vessel, which would employ 
idle American shipyard work-
ers, and more than 3,000 unem-
ployed people would be put to 
work.

At a time when Washington 
is spending $700 billion to prop 
up Wall Street and is preparing 
to inject another $500 billion as 
an economic stimulus, commit-
ting $1.5 billion to science in-
frastructure is not too much for 
Congress and the White House 
to consider.

REBUILDING continued from page 1

ties,” said Browne.
 “Such a ‘centrist’ approach 

as outlined by this paper has 
been lacking, causing our nucle-
ar policy to drift for a decade or 
more.”

To re-establish the U.S. role 
as a leader in nonproliferation, 
the report seeks to identify a 
package of nuclear initiatives, 
including ratification of the 
Comprehensive Test Ban Treaty. 
The U.S. should also address the 
challenge of expanding use of 
nuclear energy without increas-
ing proliferation risks. Some 
possible initiatives toward ad-
dressing that challenge include 
creating an international fuel 
bank, developing advanced tech-
nical safeguards and closing a 
loophole in the nonproliferation 

treaty, the study states. 
Opinions differed on the im-

portance of nuclear weapons for 
security, but the study group par-
ticipants generally agreed that 
the U.S. needs a credible nuclear 
deterrent.

Refurbishing and updating 
the nuclear stockpile and infra-
structure as necessary without 
creating any new nuclear weap-
on capabilities could increase 

confidence in the reliability of 
our nuclear weapons, thereby 
making it possible to reduce the 
total inventory while maintain-
ing a credible nuclear deterrent, 
the report states. 

The report seeks to identify a 
“spectrum of options” to refur-
bish and update the stockpile, 
considering each system on an 
individual basis. There is no im-
mediate need to commit to any 
particular program, the report 
states. The nuclear weapons lab-
oratory directors continue to cer-
tify annually the current stock-
pile as safe, reliable and secure. 

“In this approach, the presi-
dent will be assured that our de-
terrent force is safe, secure and 
reliable as long as it is needed, 
regardless of its size. This would 
enable new efforts to engage 
other nations in reducing global 
arsenals and strengthening ef-
forts against nuclear terrorism,” 
said Browne.

To maintain a credible nu-
clear deterrent, the U.S. also 
needs to sustain the necessary 
human capital, the report states, 
explaining that “expertise and 
competence is declining across 
the nuclear enterprise.” A broad-
er mission for the nuclear weap-
ons labs to include energy and 
nuclear security can help recruit 
scientists and engineers, the re-
port states.

“The next step after the re-
lease of our report is to discuss 
these issues with appropriate au-
diences within the government, 
the defense and scientific com-
munities, hopefully to stimulate 
action in the next administra-
tion,” said Browne. 

To read the report, log onto 
http://www.aps.org/policy/re-
ports/popa-reports/index.cfm.
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“To re-establish the 
U.S. role as a leader in 
nonproliferation, the 
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a package of nuclear 
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Comprehensive  
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the report states. 



Among the challenges facing 
the new Congress and Presi-

dent-elect Barack Obama, none is 
quite as daunting as the exploding 
global demand for energy – one 
that is leading many nations to 
pursue nuclear power. 

Regrettably, our current tools 
and norms are woefully insufficient 
for channeling the demand for nuclear 
power into safe and secure outcomes.

We need new ideas that make nuclear 
energy accessible to emerging nations 
but prevent the creation of new nuclear 
weapons programs. That is why I sup-
port a new international, multilateral 
compact that would offer safe and reli-
able electricity through nuclear power, 
while keeping the most sensitive parts of the fuel cycle under 
the supervision of the International Atomic Energy Agency 
(IAEA). 

Just three weeks 
ago, Secretary of De-
fense Robert Gates 
spoke about the goal 
of continuing to “keep 
the number of nuclear 
states as limited as pos-
sible.” This same goal 
was outlined in the 
June 2008 National Se-
curity Strategy.

However, the global 
arms control regime is 

under siege, in part, from the ever increasing demand for 
low-cost nuclear energy. Nuclear energy has a number of ad-
vantages: it’s carbon free and provides reliable electricity; its 
price is generally stable; and it can help create potable water 
and hydrogen.

The IAEA expects global nuclear power capacity to dou-
ble by 2030.

Fifty countries have expressed interest in nuclear power 
and have asked the IAEA for technical guidance. Currently, 
439 nuclear power reactors operate in 30 countries, with 36 
new plants under construction. Of the reactors under con-
struction, 17 are in developing countries with varying levels 
of security. 

Unfortunately, building nuclear power plants gives coun-
tries access to weapons material. The United Nations warns 
that of the 60 states currently operating or constructing nu-
clear power or research reactors, at least 40 possess the in-
dustrial and scientific infrastructure to build nuclear weapons 
on relatively short notice. Once countries master uranium 
enrichment and plutonium separation, they have overcome a 
significant hurdle to developing nuclear weapons. 

Furthermore, the National Academy of Sciences reports 
global stocks of plutonium are increasing. Additionally, 
nuclear energy creates disposal and spent fuel management 

challenges. Most star-
tling, IAEA Director 
General El Baradei 
recently reported that 
there had been nearly 
250 incidents of theft 
or loss of nuclear mate-
rial from June 2007 to 
June 2008. 

These are serious 
threats to global se-
curity. The instabil-
ity created by the drive 
for nuclear energy is 
a direct threat to the 
world’s nuclear non-
proliferation efforts. 

Not coincidentally, potentially hostile countries have learned 
the best way to get the world’s attention is to start a nuclear 
weapons program.

It’s time for a new international compact, one that would 
guarantee safe and reliable electricity through nuclear pow-
er and keep the most sensitive parts of the fuel cycle under 
IAEA supervision. 

There has been some progress on this issue, most notably 

from the director general of the IAEA and the Nuclear Threat 
Initiative, which has raised funds to create a low-enriched 
uranium stockpile. Now the world should begin a serious 
pursuit of a multilateral fuel cycle compact and a new non-
proliferation bargain. 

With an Obama administration, a new opportunity to deal 
with this issue has finally arrived. At the heart is the idea that 
there is no absolute need for countries to possess their own 
enrichment or reprocessing facilities, the two most sensitive 
stages of the fuel cycle. One of the most interesting ideas be-
ing considered is a fuel bank overseen by the IAEA. 

The setup would be rather straight-forward. 
The IAEA would maintain a regular supply schedule and 

ensure prompt payment. As a guarantor, the IAEA would 
provide oversight. It would judge whether conditions for 
supply are being met, assess the nonproliferation status of 
the recipient, oversee suppliers and generally act as a broker 
between the supplier and recipient.  

To make this model possible, I will work with President-
elect Obama to undertake several steps in the short term.  The 
most immediate is a new commitment by the United States 
to lead negotiations toward a fissile material cutoff treaty.   

This is a must-have. 
We agreed to this commitment during the 2000 Nuclear 

Non-Proliferation Treaty (NPT) Review Conference. Under 
the treaty, production of fissile material would end, and all 
enrichment and reprocessing facilities in nuclear weapons 
states would be subject to international verification. Fol-
lowing through on this agreement would make it easier to 
manage the fuel cycle and reduce the risk of theft of nuclear 
material. 

Additionally, we must establish clear penalties for with-
drawal from the Nonproliferation Treaty. It took three years 
for the international community to condemn North Korea 
after it withdrew from the NPT in 2003. Instead of being 
allowed to act with impunity, I recommend that the Secu-
rity Council prospectively adopt a resolution under Chapter 
7 that states that if a nuclear power, after being found by the 
IAEA to be in noncompliance with its safeguard commit-
ments, withdraws from the NPT, such a withdrawal would 
then automatically trigger sanctions. 

The U.S. should also imme-
diately ratify the Comprehensive 
Test Ban Treaty. The United States 
Senate’s failure on yet another 
commitment undertaken under 
the NPT directly undermines U.S. 
leadership on nonproliferation.

Furthermore, the U.S. needs to 
engage in immediate and unconditional 
direct negotiations with North Korea and 
Iran, the two rogue nations who are cur-
rently posing the greatest threat to nu-
clear nonproliferation. In both cases, the 
new administration should lay out clear 
options for normalizing relations. We 
could offer membership in a new mul-
tilateral fuel cycle compact in return for 
normalized status. If both countries re-

ject an option that gives them the ability to pursue peaceful 
nuclear energy, then there will be clear and credible grounds 
for more forceful action.  

In addition, the Proliferation Security Initiative needs 
strengthening and an independent budget. Needless to say, 
this isn’t an exhaustive list of steps, and such an enterprise 
will not be easy. Outstanding questions and challenges re-
main–challenges that scientists around the world will play 
a key role in solving.  

Can we find a safe and reliable way to transport nuclear 
materials? 

How can we promote a balance in energy production 
around the world, avoiding an over reliance on nuclear 
energy? And most importantly, how can we dispose of the 
waste products nuclear energy production creates?

The American Physical Society examined some of those 
questions in its 2005 report, Nuclear Power and Prolifera-
tion Resistance: Securing Benefits, Limiting Risk. The re-
port identified some key technical challenges for scientists 
to work on, including advanced technical safeguards and 
proliferation resistant reactors. 

The ever-present threats around the globe mean the clock 
is ticking. I believe the United States must take a key lead-
ership role in making a multilateral fuel cycle compact a 
reality, thus reducing the threat from nuclear proliferation.   

U.S. scientists who work in academia, in private busi-
ness and in our national laboratories have a big role to play.  
And that is one of the 
reasons why I am very 
proud that the district I 
have represented since 
1996–Ca l i fo rn ia ’s 
10th Congressional 
district–is the only dis-
trict in the country that 
is home to two national 
laboratories: Lawrence 
Livermore and Sandia-
California, which have 
a combined workforce 
of about 7,900 people.  

Researchers across 
the spectrum of disci-
plines, studiously and 
without great fanfare, 
strive each and every 
day to advance our 
knowledge of the world inside a scientific laboratory. It 
is there where we construct the world’s fastest supercom-
puters and study global climate change. It is there where 
we house powerful lasers to study the beginnings of the 
cosmos and reproduce the power of the sun. As a nation 
facing many challenges, we will undoubtedly continue 
to rely on scientists to find answers to our most pressing 
problems, including addressing the technical issues that 
will ensure the peaceful use of nuclear energy and reduce 
proliferation.  

Congresswoman Ellen O. Tauscher is currently serv-
ing her sixth term representing California’s 10th Congres-
sional district, which includes San Francisco’s suburbs in 
Contra Costa, Alameda and Solano counties. In Congress 
she is a leader on defense, homeland security, high-tech, 
transportation and veterans’ issues and is known as one of 
Congress’s leading experts on nuclear nonproliferation.
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