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How close are we to
catastrophic destruction?
The Bulletin monitors
“minutes to midnight”
on the Doomsday Clock,
and publishes information
and analysis about trends
and technologies that
threaten the survival of
humanity. First and
foremost, these include
nuclear weapons, but they
also encompass climate-
changing technologies
and new developments in
the life sciences that could
inflict irrevocable harm.

Nuclear Weapons

The nuclear age dawned in the 1940s when
scientists learned how to release the energy stored
within the atom. Immediately, they thought of two
potential uses — an unparalleled weapon and a new
energy source. The United States built the first
atomic bombs during World War Il, which they used
on Hiroshima and Nagasaki, Japan in August 1945.
Within two decades, Britain, the Soviet Union, China,
and France had also established nuclear weapon
programs. Since then, Israel, India, Pakistan, and
North Korea have built nuclear weapons as well.

For most of the Cold War, overt hostility between
the United States and Soviet Union, coupled

with their enormous nuclear arsenals, defined the
nuclear threat. The U.S. arsenal peaked at about
30,000 warheads in the mid-1960s and the Soviet
arsenal at 40,000 warheads in the 1980s, dwarfing
all other nuclear weapon states. The scenario for
nuclear holocaust was simple: Heightened tensions
between the two jittery superpowers would lead

to an all-out nuclear exchange. Today, the potential
for an accidental or inadvertent nuclear exchange
between the United States and Russia remains,
with both countries anachronistically maintaining
more than 1,000 warheads on high alert, ready

to launch within tens of minutes, even though a
deliberate attack by Russia or the United States on
the other seems improbable.

Unfortunately, however, in a globalized world with
porous national borders, rapid communications,
and expanded commerce in dual-use technologies,
nuclear know-how and materials travel more widely
and easily than before—raising the possibility that
terrorists could obtain such materials and construct
a nuclear device of their own. The materials
necessary to construct a bomb pervade the world.

As aresult, according to the International Panel on
Fissile Materials, substantial quantities of highly
enriched uranium, one of the materials necessary
for a bomb, remain in more than 40 non-weapon
states. Save for Antarctica, every continent contains
at least one country with civilian highly enriched
uranium. Even with the improvement of nuclear
reactor design and international controls provided
by the International Atomic Energy Agency (IAEA),
proliferation concerns persist, as the components
and infrastructure for a civilian nuclear power program
can also be used to construct nuclear weapons.
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Climate & Energy

Fossil-fuel technologies such as coal-burning
plants powered the industrial revolution, bringing
unparalleled economic prosperity to many parts
of the world. But in the 1950s, scientists began
measuring year-to-year changes in the carbon-
dioxide concentration in the atmosphere that
they could relate to fossil-fuel combustion, and
they began to see the implications for Earth'’s
temperature and for climate change.

Today, the concentration of carbon dioxide is
higher than at any time during the last 650,000
years. These gases warm Earth’s continents and
oceans by acting like a giant blanket that keeps
the sun's heat from leaving the atmosphere, melting
ice and triggering a number of ecological changes
that cause an increase in global temperature.
Even if carbon-dioxide emissions were to cease
immediately, the extra gases already added to
the atmosphere, which linger for centuries, would
continue to raise sea levels and change other
characteristics of the Earth for hundreds of years.

The most authoritative scientific group on the issue,
the Intergovernmental Panel on Climate Change
(IPCC), suggests that warming on the order of 2-10
degrees Fahrenheit over the next 100 years is a
distinct possibility if the industrialized world doesn’t
curb its carbon dioxide emissions habit. Effects
could include wide-ranging, dramatic changes.
One drastic result: a 3- to 34-inch rise in sea levels,
leading to more coastal erosion, increased flooding
during storms, and, in some regions such as the
Indus River Delta in Bangladesh and the Mississippi
River Delta in the United States, permanent
inundation. This sea-level rise will affect coastal
cities (New York, Miami, Shanghai, London) the most,
compelling major shifts in human settlement patterns.

Inland, the IPCC predicts that another century of
temperature increases could place severe stress
on forests, alpine regions, and other ecosystems,
threaten human health as mosquitoes and other
disease-carrying insects and rodents spread lethal
viruses and bacteria over larger geographical
regions, and harm agriculture by reducing rainfall in
many food-producing areas while at the same time
increasing flooding in others —any of which could
contribute to mass migrations and wars over arable
land, water, and other natural resources.
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Biosecurity

Advances in genetics and biology over the last five
decades have inspired a host of new possibilities —
both positive and troubling.

With greater understanding of genetic material
and of how physiological systems interact, bio-
logists can fight disease better and improve overall
human health. Scientists already have begun to
develop bioengineered vaccines for common
diseases such as dengue fever and certain forms
of hepatitis. They are using these tools to develop
other innovative medical solutions, including

cells that have been bioengineered to serve as
physiological “pacemakers.” The mapping of the
complete human genome in 2001 allows for even
greater understanding of human functioning. As
a consequence of the Human Genome Project,
scientists have already identified more than 1,800
genes associated with particular diseases.

But along with their potential benefits, these
technological advances raise the possibility that
individuals or non-state actors could create
dangerous known or novel pathogens. Additionally,
researchers with the best intentions could
inadvertently create new pathogens that could
harm humans or other species. For example, in
2001, researchers in Australia reported that they
had accidentally created a new, virulent strain of
the mousepox virus while attempting to genetically
engineer a more effective rodent control method.

Unlike the biological weapons of the last century, these
new tools could create a limitless variety of threats,
from new types of “nonlethal” agents, to viruses that
sterilize their hosts, to others that incapacitate whole
systems within an organism. The wide availability

of bioengineering knowledge and tools, along with
the ease with which individuals can obtain specific
fragments of genetic material (some can be ordered
through the mail or over the internet), could allow
these capabilities to find their way into unspecified
hands or even those of backyard hobbyists. Such
potential dangers are forcing scientists, institutions,
and industry to develop self-governing mechanisms
to prevent misuse. But developing a system to ensure
the safe use of bioengineering, without impeding
beneficial research and development, could pose
the greatest international science and security
challenge during the next 50 years.
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“The Bulletin brings substance and
clarity to public debates. We need it.”

Stephen Hawking, theoretical physicist and member of the Bulletin's
Board of Sponsors

“Few things are more important in
these days in which we live, than
the search for those truths to which
the Bulletin of the Atomic Scientists
is dedicated.”

Albert Einstein, founding co-chair of the Board of Sponsors

“This is according to the Bulletin of Atomic Scientists. We estimate

they [Russians] have a large inventory of operational nonstrategic
warheads-5,390 is the number of tactical warheads, air defense tactical,
et cetera. So they do still have more, and it still is a very legitimate
concern to us.”

Senator John Kerry (D-MA) during hearings on the New START Treaty,
December 2010

“Today’s decision by the Bulletin of the Atomic Scientists to move
the Doomsday Clock forward two minutes to five minutes before
midnight highlights the continuing and immediate need to secure
loose nuclear material.”

Senators Dick Lugar (R-IN) and Evan Bayh (D-IN), January 17, 2007

“The Doomsday Clock is maintained by the Bulletin of the Atomic
Scientists, a group of international experts who are committed to our
“security, science and survival.” My hope is that we can answer the
Doomsday Clock’s call-and take real action to protect future generations
from the threat of global warming.”
Senator Frank R. Lautenberg (D-NJ) to the U.S. Senate Committee on
Environment and Public Works, January 30, 2007

“For sixty years, the Doomsday Clock has been a lasting image of the
nuclear age. It has served as a visceral warning symbol that we must
take all necessary measures to not only halt the spread of new nuclear
weapons powers through successful nonproliferation policies, but also
that we must also roll back our own nuclear arsenals through arms
control agreements.”

Rep. Edward J. Markey (D-NJ), Co-Chair of the House Bipartisan Task Force on
Nonproliferation, January 17, 2007

“I rise today in strong support of H.R. 6 [the Energy Independence and
Security Act of 2007], which works to stop global warming by creating
a fund that will support research in renewable energy sources and
encourage energy efficiency. Yesterday, the publishers of the Bulletin of
Atomic Scientists said we are perilously close to destroying the stability
of our planet by ignoring the threat of climate change. We can no longer
afford to postpone action.”
Representative Stephanie T. Jones (D-OH), January 18, 2007

“NYT [New York Times], please go and get yourselves a subscription to
the Bulletin of the Atomic Scientists.”
Huffington Post'’s Eat the Press

“The Bulletin remains relevant today because of its persuasive insight
into the range of causes for our eroding global security. Its iconic atomic
clock now ticks more urgently than ever.”

Cynthia Levine, president of the American Society of Magazine Editors

“I continue to be unequivocally admiring of the rapid maturity of the
Bulletin into a major credible voice at the intersection of science and the
issues affecting the global “Commons.” | have been involved with the
Bulletin since 1968; we were a voice of logic and empathy but not the
stentorian voice that you have established.”

Bulletin sponsor Kosta Tsipis

“The Bulletin has a strong reputation for good information, particularly
among reporters, producers, think-tanks, academia, congressional and
executive branch officials.”

Robert Alvarez, Institute for Policy Studies and former senior advisor at the
Department of Energy

“Thanks for getting copy of the Bulletin to me in DC. | had a great

opportunity to give them out. They are now in the office of the Secretary of
State, Secretary of Energy, and the President’s National Security Advisor.
Great timing. | gave the remaining few out at a public talk at the Johns
Hopkins School of Advanced International Studies. They almost had a fight
for the few copies. | told them to check out the Bulletin online.”

Siegfried Hecker, former director, Los Alamos National Laboratory

“l am a recent ‘born again’ long-term subscriber to the Bulletin and am

delighted at your new format. The piece by Matthew Wald, ‘Getting Power
to the People’ is really good, and | am eager to forward same to a number
of non-subscriber colleagues.”

Robert Krakowski, Los Alamos National Laboratory

“The Bulletin is one of the best tools | have to teach my students about

pressing contemporary issues and the complexities of the nuclear age. It
is an invaluable and necessary resource.”

W. Patrick McCray, History Professor and member of the Center for
Nanotechnology in Society, University of California at Santa Barbara

“There are very few other forums that combine the Bulletin’s editorial

fairness and meticulous attention to facts. If every member of Congress
read each issue, | would be much more confident of its actions.”
Jonathan Penn, intellectual property attorney
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The Bulletin of the Atomic Scientists is an essential source of independent
news and analysis about issues of ultimate urgency. For 66 years we have
amplified the voices of scientists, bridging the gap between experts and the
public with accurate information and in-depth analysis.

As the need escalates for open access to reliable assessments and facts

on nuclear security, energy, and climate change, the Bulletin is building on
66 years of substance and impact to meet the demand. We ask you to join
with us to expand and deepen our coverage with increased and significant

investments NOW.

Stay Informed

Read the Bulletin regularly for facts, analysis, and
solutions for a safer world. Get regular updates
about nuclear disarmament, climate change, and
biotechnology —and learn about policies to advance
global security.

Major Gift Opportunities

Giifts and grants at this level are recognized on the
bulletin.org website, and where possible in related
print materials and supplements

Upgrade of thebulletin.org website
Refinement and expansion of the Bulletin's online
presence to become an interactive news source
and information bank that:

builds an online community of Bulletin readers
and supporters

complements the subscription-access digital
journal published through SAGE,

showcases the Doomsday Clock and draws
attention to current challenges to humanity

provides access to the Bulletin’s archival and
expert assets

Focused coverage of nuclear security,

energy policy, biotechnology safety, and
Nuclear Notebook

Expansion of editorial capacity to deepen coverage,
widen author network, manage independent
editorial contributors, and expand the Bulletin's
signature Nuclear Notebook, which is available
without charge on the SAGE platform

2012 Doomsday Clock Symposium
Arrangements for venue, media consultants, digital
hookups for live coverage, materials, and travel and
accommodations for experts

Issue primers

Multi-media tutorials about Bulletin topics
(Doomsday Clock, Nuclear Weapons, Nuclear
Energy, Climate Change, and Biosecurity), residing
permanently in Clock section of the website for
background, presentations, and links to Bulletin
and external resources.

It is six minutes to midnight.

Subscribe & Support

Annual individual subscriptions to our digital journal
are available for $50. But subscription income
covers only a small portion of our editorial costs.
Please consider combining your subscription with
a tax deductible contribution through our secure
portal at www.thebulletin.org

Give Generously

With your support, we will continue to bring you
the best from the science and security community.
Leadership gifts will extend our ability to provide
authoritative assessments to a knowledge-hungry
global audience. And we know that well-informed
citizens are the key to creating a safer, more
sustainable world.
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