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About the IPFM

MISSION

Providing the technical basis for policy initiatives to reduce
global stocks of military and civilian fissile matenials

e Established in 2006, IPFM has 31 members from 18 states

* Publications: annual Global Fissile Material Reports,
research reports, and country studies

o www.fissilematerials.org and www.fissilematerials.org/blog



http://www.fissilematerials.org
http://www.fissilematerials.org/blog
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Global Fissile Material Reports

2008: Scope and Verification of a Fissile Material (Cutoff) Treaty
with country perspectives and draft FM(C)T

2009: A Path to Nuclear Disarmament

with country perspectives

2010: Balancing the Books: [Weapon State] Production and Stocks
2011: Nuclear Weapon and Fissile Material Stockpiles and Production

2013: Increasing Transparency
of Nuclear Warhead and Fissile Material Stocks as a Step toward Disarmament

NEXT: Unmaking the Bomb: A Fissile Material Approach

A Fissile Material to Nuclear Disarmament and Nonproliferation, MIT Press, 2014



MIT Press
www.unmakingthebomb.com
September 26, 2014



http://www.unmakingthebomb.com

Fissile Matenals and Nuclear Weapons

HEU in weapons usually more than 90% enriched in U-235 (0.7% in nature)
The Hiroshima bomb used 60 kg of 80%-enriched HEU

Plutonium (mostly Pu-239) separated from irradiated uranium
The Nagasaki bomb used 6 kg of Plutonium



Verifiably and irreversibly reducing and eliminating
nuclear weapons will require openness about national stockpiles
of nuclear weapons and fissile materials
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A modern thermonuclear warhead contains on average 3-4 kg of plutonium and 25 kg highly enriched uranium

Adapted from Final Report of the Select Committee on U.S. National Security and Military/Commercial Concerns
with the Peoples Republic of China (“Cox Report”), U.S. House of Representatives, 3 January 1999

NPT PrepCom, New York, May 2014 IPFM



Highly Enriched Uranium, mid 2013

Global stockpile 1s about 1350 tons, almost 99% is in weapon states

Metric tons

[ ] Eliminated 1,250
s
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(25 MT of HEU are equivalent to 1,000-2,000 nuclear weapons)



Separated Plutonium, mid 2013

Global stockpile is about 500 tons, more than half is civilian and this stock is growing

Metric tons

200 [ ] Civilian stockpile, stored outside country (Dec. 2012)
3 oge [ [ * 1
[] Civilian stockpile, stored in country (Dec. 2012) Estimate
[ ] Excess military material
o . . 49.5 MT
I Additional strategic stockpile
150 . _
I Military stockpile
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(5 MT of plutonium are equivalent to 1,000-1,500 nuclear weapons)



How IPFM Estimates Are Made
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U. M. Staebler and J. W. Crouch, Jr., Notes on Visit to Israel, Draft, 23 May 1961
Available at www.gwu.edu/~nsarchiv/israel/documents/first, mirrored at www.ipfmlibrary.orq/sta6l.pdf



http://www.gwu
http://www.ipfmlibrary.org/sta61.pdf

1985 Vanunu Pictures and Testimony

NPT PrepCom, New York, May 2014



Technical Specifications of “EL-3”

Some data can be used to complement data otherwise unavailable for Dimona
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]. Robert, ). Hainzelin, and V. Raievski, “The EL-3 Reactor,” A/CONF. 15/P/335, Proceedings of the Second United Nations
International Conference on the Peaceful Uses of Atomic Energy, Geneva, 1958, www.ipfmlibrary.org/rob58.pdf

NPT PrepCom, New York, May 2014



Possible Operational Histories of Dimona
(1965-2015, Production Scenarios A-E)

Scenario A Cumulative plutonium production: 520 kg

Scenario B 720 kg

Scenario C 870 kg
‘ Power uprate prior to Vanunu’s arrival* Tritium production becomes main mission of Dimona*
Scenario D 70 MW 140 MW 70 MW 870 kg
‘ Decision not to qualitatively expand nuclear arsenal*
Scenario E 70 MW 140 MW 70 MW 1010 kg
|
1965 1975 1985 1995 2005 2015

*Possible circumstances or explanations
Beginning of full-scale plutonium production at Dimona is uncertain; reactor went critical in 1962 and began operating in late 1963

Steps Toward a Middle-East Nuclear-Weapon-Free Zone, INMM, 2014



50 Years of Plutonium Production at Dimona

Estimated plutonium inventory by 2015: 850 kg + 130 kg
(allowing for possible removals of about 20 kg in nuclear tests)
Current production rate: 10-18 kg/year, depending on Dimona’s power level: 40-70 MW

Israel’s nuclear arsenal is believed to include 100-150 warheads

If these estimates are correct, Israel has more than enough plutonium
to meet its current security needs and could cease fissile material production

Plutonium production possibly a “byproduct” today

Main mission of Dimona now most likely tritium production
(Tritium could be produced with alternative non-reactor-based options)

Steps Toward a Middle-East Nuclear-Weapon-Free Zone, INMM, 2014



w IPFM Estimates Are Used




What Next?
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Demonstrating Methods Required
for Nuclear Archaeology

NRX, Canada Agesta Reactor (105 MWt), near Stockholm, Sweden

2014 IPFM Meeting, Rio de Janeiro, March 2014



Transparency Matnx, 2014

Information on nuclear warhead and fissile material inventories and status

Number of total warheads Approximate No Ye§ : Yes, : Relative
(upper limit) (upper limit) (out of date)
Yes Yes Yes
TG @ BIEEB . DR eE (strategic only) (strategic only) (planned) e Al
. Yes Yes
Dismantlements Yes No (no details) (no details) No
Fissile material stockpiles Yes No Yes . No No
(no details)
Production histories Yes No No No No
: Yes Yes Yes
Ermesn/IEpose] (nothing new) (nothing new) (nothing new) i A
(but no longer) (some plutonium)







