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issues and events

Asense of crisis led to the forma-
tion of the International Panel on
Fissile Materials (IPFM) nearly 

10 years ago. “You have to remember
that by 2005 the Bush administration
had walked back from key arms control
and nonproliferation commitments,”
says Zia Mian of Princeton University.
It had come out that Iran was building
a uranium enrichment facility and a 
research reactor that could be used for
plutonium production. North Korea
also had pulled out of the Nuclear Non-
 Proliferation Treaty (NPT) and threat-
ened to test nuclear weapons. “And
we’d had 9/11,” says Mian. “There was
a real need to make some kind of collec-
tive intervention to stop everything
falling apart.”

Around the same time, Frank von
Hippel, cofounder of Princeton’s Pro-
gram on Science and Global Security,
joked to a group of ambassadors at 
the United Nations that the problems 
of “nuclear disarmament, nonprolifera-
tion, and the prevention of nuclear ter-
rorism are easy. All we have to do is get
rid of 2000 tons of stuff.” Afterwards,
von Hippel says, his comment “sort of
rattled around in my brain.” He also 
recalled his experiences working with
Russian fusion physicist Evgeny Ve-
likhov in the 1980s. “It was really amaz-

ing how that back channel worked and
how brainstorming between physicists
who wanted to end the nuclear arms
race generated a common agenda.” 

The combined ideas of working 
internationally and of using nuclear
 materials as a common denominator to
address different issues led von Hippel
to join with a partner to seek funding.
He and José Goldemberg of Brazil
launched the IPFM in January 2006
with funding from the John D. and
Catherine T. MacArthur Foundation.
The panel has annual funding of about
$500 000 from the MacArthur Founda-
tion and the Carnegie Corporation.

Each year the IPFM updates a com-
prehensive inventory of global produc-
tion and stocks of fissile material (see
the chart on page 27). In addition, panel
members write reports on specific top-
ics. Examples include how to end the
reprocessing of spent fuel, the possible
implications of the 2005 US– India nu-
clear deal, the proposed Fissile Material
Cutoff Treaty, and the benefits of multi-
national approaches to uranium en -
richment in the Middle East. The panel
provides its analyses to policymakers,
the United Nations, nongovernment
groups, and the press. (See http://www
.fissilematerials.org.)

This past January Mian, Alexander

A disarmament agenda
Three members of an independent multinational body that analyzes
issues related to nuclear disarmament, arms control, and
 nonproliferation share their views.
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Zia Mian (left) and Alexander Glaser (right) are two of the new cochairs of the
 International Panel on Fissile Materials. Frank von Hippel (center) is a founder and
past cochair of the panel, which turns 10 next January.



www.physicstoday.org June 2015 Physics Today    27

Glaser (also of Princeton), and Tatsujiro
Suzuki of Japan took over from von Hip-
pel and Ramamurti Rajaraman of India
as IPFM cochairs. PHYSICS TODAY’s Toni
Feder spoke by phone with Mian,
Glaser, and von Hippel. (See also a re-
view by Matthew Bunn of their recent
book, Unmaking the Bomb: A Fissile Mate-
rial Approach to Nuclear Disarmament and
Nonproliferation, MIT Press, 2014, written
with Harold Feiveson, in PHYSICS TODAY,
May 2015, page 50.)
PT: Before getting into the work of the
IPFM, could you each tell me a bit about
yourself and how you got into this area
of work?
VON HIPPEL: I was always interested
in nuclear issues. It’s in my family—my
mother’s father, [1925 Nobel Prize re-
cipient] James Franck, was in the Man-
hattan Project. But I was activated by
unrest over the war in Vietnam when I
was an assistant professor of physics at
Stanford in the 1960s. Reprocessing of
spent fuel to recover plutonium for
breeder reactors was in vogue at the
time, and it was creating a lot of latent
nuclear weapon states. Harold Feiveson
was already working on that at Prince-
ton. I thought it was a pretty interesting
topic, and started working on it with
him after I moved to Princeton in 1974.
I have been working on  nuclear-
 weapon- related issues ever since. 
MIAN: I got interested in nuclear
weapons issues in the early 1980s be-
cause of the big antinuclear movements
in Western Europe and the United
States. I was doing physics as an under-
graduate in London at the time. People
would ask, “So what is all this stuff
about? You do physics, you must

know.” I didn’t! So I started reading up
on it and eventually got involved in
peace movement activism. I ended up
teaching at a university in Islamabad,
Pakistan, and organizing on nuclear
disarmament and things like that be-
fore returning to England, where I con-
tinued doing physics and being active
with the peace movement. I met Frank
in 1993, and in 1997 he recruited me to
Princeton. 
GLASER: I started my physics under-
graduate studies in 1990. I grew up in
West Germany, where the Cold War
often seemed particularly close. I ended
up doing both my undergraduate and
PhD theses on arms control physics. My
undergraduate thesis was on pluto-
nium disposition and examined op-
tions to eliminate excess plutonium that
was becoming available from disman-
tled nuclear weapons. Later, when the
FRM-2 research reactor in Garching
was built, it was very controversial [be-
cause it used highly enriched uranium
fuel]. My PhD thesis looked at how this
reactor could be converted to low-
 enriched fuel.
PT: Why are the IPFM members all in-
dependent experts? 
VON HIPPEL: In debates between gov-
ernments, the positions are so fixed 
on some nuclear weapons and fissile-
 material issues that it means we  wouldn’t
expect very much progress if we left it
to  government- based scientists. 

So we don’t have anyone who is a
serving government official from any
country. Currently there are 29 members
from 18 key nuclear states, including
 nuclear weapon and nonweapon states.
About two-thirds of our members are

Worldwide estimates of plutonium and highly enriched uranium stockpiles are
generated each year by the International Panel on Fissile Materials; the weapons
numbers come from the Federation of American Scientists. The numbers in the legend
are for 2015. (Based on a figure by the IPFM.)
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physicists. The rest include former am-
bassadors, nuclear engineers, and a
couple of autodidacts.
PT: Please elaborate on some of the key
areas you are active in.
MIAN: The first thing is stock taking,
where we offer the world our best esti-
mate for who has how much fissile ma-
terial, what they are doing with it, and
what they could do with it. Those num-
bers now are the numbers that the in-
ternational community uses most often.

The bottom line is, for almost any
policy related to global or national fissile
material issues, you have to know
where you are starting from to get an
idea about what should be your priori-
ties. Under the NPT safeguards system,
the nonweapons states have to make
their declarations of their fissile material
stockpiles and production, so at least the
IAEA [International Atomic Energy
Agency] knows how much they have.
The weapons states do not have this ob-
ligation. We try to fill this gap. Making
these numbers public can increase ac-
countability and start a useful discus-
sion about what to do with these stocks
and how to reduce and eliminate them. 
PT: Given limited access, how do you
get the information to make your
 estimates?

MIAN: We go country by country and
try to work out and explain the history
of their fissile material production pro-
gram. When did they build their reac-
tors for making plutonium? What was
the power rating for those reactors? At
what capacity do we think they oper-
ated? How much reprocessing capacity
did they have? When did those plants
operate? And therefore, how much plu-
tonium may they have separated? We
do the same kind of analysis for ura-
nium enrichment, and then estimate
how much of all this material may have
been used in nuclear weapons tests or
other things to get a measure of what’s
left as of today.
PT: What’s another key focus?
VON HIPPEL: The Fissile Material
 Cutoff Treaty. The idea of the FMCT is
for the weapon states to put under
IAEA safeguards—as in the non-
weapon states—their uranium enrich-
ment plants and spent-fuel reprocess-
ing plants, and any fissile materials
produced after the treaty comes into
force for a country, so the world can be
confident that any newly produced
highly enriched uranium or plutonium
won’t be converted to weapons use.

In 1993 the US and Russia finally
agreed that they both wanted to have 

a treaty cutting off the production of 
fissile material for weapons, and the
UN passed a resolution and asked its
Conference on Disarmament [CD] to
start negotiations on a treaty. But it
 hasn’t happened, and that’s why it’s a
mixed story. 

Our biggest contribution to this has
been a draft treaty. It’s one of three. One
was submitted by the [George W.] Bush
administration, but they were con-
vinced that an FMCT can’t be verified,
so they had no verification. The non-
weapon states say that if the FMCT
can’t be verified, then the NPT can’t be
verified, so they wanted a treaty with
verification. We put one forward, and it
is now an official document of the CD.
In April of this year, France submitted a
third draft treaty.
PT: What has the IPFM done regard-
ing reprocessing and multinational
 enrichment?
VON HIPPEL: We have done IPFM re-
ports looking at reprocessing programs
in Japan, the United States, France, the
United Kingdom, as well as on the trou-
bled international experience with fast
breeder reactor programs that were the
basis for civilian plutonium separation
efforts in these countries. We also have
studied nonreprocessing options for
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managing spent fuel from nuclear
power reactors and methods for dispos-
ing of separated plutonium other than
its use as reactor fuel, which we believe
are likely to prove safer, more effective,
and cheaper. 
GLASER: In a nutshell, the uranium
 enrichment dilemma is that any enrich-
ment capacity that is sufficient for a civil-
ian program and is sized to provide even
one single power reactor is quite signifi-
cant in terms of its military potential. As
the discussion over Iran’s  enrichment
plant illustrates, one can make several
weapon equivalents per year with even
such a small enrichment plant. 

The best answer, and it’s not a new
idea, is to operate these plants under
multinational control and management.
PT: What about conversion from highly
enriched uranium to low- enriched 
uranium? 
VON HIPPEL: What we are trying to do
in terms of technical analysis is to show
how you can convert research reactors
to low- enriched fuel. In most cases, it’s
possible. It is often political problems
that lead to delays. The US Navy is the
elephant in the room here.
PT: In what sense are they the elephant
in the room?
VON HIPPEL: It’s a question of the
amount of highly enriched uranium
that’s being used. They use about 2 tons
a year in US naval reactors, which is
much more than is used worldwide in
research reactors. [See PHYSICS TODAY,
May 2015, page 28.]

We have tried to push to get the
naval reactor people to look at convert-
ing to low- enriched uranium and have
had some success.
PT: Is nuclear energy gaining momen-
tum in response to worries about global
warming?
VON HIPPEL: It has not been gaining
much momentum except in China. In
the US, there are four power plants
under construction in the Southeast.
And in Western Europe there are just a
couple. There may be more coming up
in the UK. But at the moment, we have
retirement [of nuclear power plants]
faster than new construction.
PT: What new topics are you planning
to focus on?
VON HIPPEL: We are trying to get some-
thing going with nuclear archaeology.
GLASER: Maybe the best example is
the case of North Korea. Let’s say the
plutonium inventory is on the order of
50 kg. If we could go back to the Yong-
byon reactor and take samples of its
graphite, we could probably estimate
its past plutonium production to within
a few percent uncertainty. So you

would have high confidence that what-
ever they declared was essentially com-
plete. And you wouldn’t have to worry
about the bomb in the basement.  
MIAN: The nuclear weapons states
have a lot of old facilities that were used
for making fissile materials for weapons
purposes. As part of nuclear disarma-
ment, when we get there, we are going
to need to know how much material
each state made and where did it go.
That is going to involve a whole suite of
new forensics techniques. 

We can imagine trying to incubate
an international nuclear disarmament
R&D partnership, with weapons states
and nonweapons states and others
working at politically safe sites. Then,
when we are ready to have negotiations
about how to verify nuclear disarma-
ment, at least some of the core tools and
techniques might already be available.
PT: You are dealing with grim topics,
and yet you all sound so positive. How
so? Is it because you are at least doing
what you can to improve the situation?
MIAN: We are happy warriors! In part,
having this critical mass here at Prince-
ton helps. And secondly, the panel itself
is a source of real encouragement. It’s
very rewarding to be doing this partic-
ular kind of work in this particular set-
ting. And time and tide are on our side. 
PT: What would you say are the biggest
challenges at the moment?
MIAN: All of the nuclear weapons states
are modernizing their arsenals. The US
has an enormous, trillion dollar, 30-year
plan to rebuild everything—new war-
heads, new missiles, new submarines,
new bombers, new pit pro duction, life-
 extended warheads. One challenge we
face is the huge gap between the weapons
states and the nonweapons states,
which are increasingly determined to
see progress on nuclear disarmament.

At the end of the Cold War we were
on a glide path of slowly reducing
[weapons stockpiles], eventually get-
ting to the point where we would have
a treaty that would abolish nuclear
weapons. In the last few years, that
 momentum has stalled. 
VON HIPPEL: The whole larger agenda
that we are part of is in trouble. In part,
it’s due to a lack of public engagement.
The anti-nuclear-weapons movement
demobilized faster at the end of the
Cold War than we could demobilize 
the nuclear weapons establishments, so
we still have a sort of frozen US– Russia
nuclear doomsday machine. One of 
our challenges is to get a public con-
stituency for this agenda again. It’s a
pretty simple agenda: nuclear weapons
materials are bad. Toni Feder
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