UNMAKING THE BOMB

A FISSILE MATERIAL APPROACH TO NUCLEAR
DISARMAMENT AND NONPROLIFERATION
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EVERYTHING BEGINS WITH URANIUM
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MAKING FISSILE MATERIALS

A TALE OF TWO URANIUM ISOTOPES

HIGHLY ENRICHED URANIUM (TYPICALLY: 90% U-235)

Made by isotope separation using, for example, gas centrifuges

Used in a simple gun-type assembly in Hiroshima bomb (50-60 kg)

A special concern for nuclear terrorism (“improvised nuclear device”)
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MODERN THERMONUCLEAR WARHEAD

Typically contains an average 3—4 kg of plutonium and 15-25 kg highly enriched uranium

Neutron generator Primary (trigger)
Chemical explosive

Plutonium
Secondary

HEU

Beryllium

Lithium deuteride
(fusion fuel)

Deuterium-tritium gas ‘ Foam \ Depleted uranium case
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AMBIGUITY BY DESIGN




HIDING IN PLAIN SIGHT

EARLY PLUTONIUM PRODUCTION FOR “"PEACEFUL PURPOSES®
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-RANCE

HOW MUCH FISSILE MATERIAL IS ENOUGH ?

FRANCE HAS FEWER THAN 300 NUCLEAR WEAPONS TODAY

The amount of fissile material in this weapons stockpile

is on the order of 1-1.5 tons of plutonium and 3-5 tons of HEU
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ISRAEL

A TURNKEY FISSILE MATERIAL
PRODUCTION COMPLEX




DIMONA REACTOR, 1964-2014

POSSIBLE OPERATIONAL HISTORIES AND CUMULATIVE PLUTONIUM PRODUCTION

SCENARIO A Cumulative plutonium production: 520 kg

SCENARIO B

70 MW 140 MW 70 MW

70 MW 140 MW 70 MW
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MORE THAN EVER EXPECTED?

50 YEARS OF PLUTONIUM PRODUCTION AT DIMONA, 1964-2014

ISRAEL HAS AVAILABLE A LARGE PLUTONIUM STOCKPILE

Estimated inventory on the order of 850 kg + 130 kg
with a current production rate of 10-18 kg/year, depending on

power level of Dimona (40-70 MW thermal)
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WHO CAN MAKE FISSILE MATERIAL TODAY
ENRICHMENT AND REPROCESSING FACILITIES WORLDWIDE

E R Enrichment/reprocessing in‘'weapon state
E R Enrichment/reprocessing in non-weapon state
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NUCLEAR WEAPONS AND FISSILE MAT
GLOBAL INVENTORIES, 1945-2014

RIALS

Global nuclear weapons inventories
and warheads in dismantlement queue (yellow)
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RIALS

NUCLEAR WEAPONS AND FISSILE MAT

GLOBAL INVENTORIES, 1945-2014
THE CASE OF SEPARATED PLUTONIUM
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Global nuclear weapons inventories
and warheads in dismantlement queue (yellow)
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"A PERPETUAL MENACE TO HUMANKIND"
FOR 70 YEARS SCIENTISTS HAVE WARNED OF THE FISSILE MATERIAL DANGER
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FISSILE MATERIALS BY CATEGORY

GLOBAL STOCKPILE OF PLUTONIUM AND HIGHLY ENRICHED URANIUM, 2014

Weapon equivalents

70,000
B Plutonium
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FISSILE MATERIAL PRODUCTION
FOR WEAPONS HAS LARGELY ENDED

(NPT WEAPON STATES STOPPED DECADES AGO)
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ENDING PRODUCTION

FOR MILITARY AND CIVILIAN PURPOSES

CONTINUING PRODUCTION OF HEU

For military use: Pakistan, India, and possibly North Korea

For civilian use: Russia, reportedly restarted in 2012 (for export)
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ENDING USE

FOR MILITARY AND CIVILIAN PURPOSES

HEU REACTOR FUEL

US, UK, Russia, India; US has over half of all HEU naval reactors;

Russia has over half of all HEU research reactors; over 125 HEU

research reactors already retired (twice the number converted to LEU)
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VULNERABILITY OF STORAGE

A MATTER OF TIME

STORING UP TROUBLE

About 100 tons of HEU at U.S. HEUMF, Y-12, Oak Ridge, Tennessee

About 245 tons of civilian plutonium stored at four sites in Europe and

Russia (Sellafield, La Hague, Marcoule, Mayak)
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DISPOSAL STRATEGIES

IRREVERSIBILITY, SECURITY, COST, INTERNATIONAL VERIFIABILITY

DRY CASK STORAGE OF SPENT FUEL

Most countries with nuclear power store their spent fuel pending final
disposal in geological repository;

HEU reactor spent fuel also can be stored for such disposal
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TRANSPARENCY SCORECARD, 2014

INFORMATION ON NUCLEAR WARHEAD AND FISSILE MATERIAL INVENTORIES AND STATUS

United States Russia Britain France China

Yes Yes Relative

Number of total warheads Approximate No (upper limit) e it (out of date)

Yes Yes Yes

(strategic only) (strategic only) (planned) e

Number of deployed warheads

Yes Yes

Dismantlements Yes No (no details) (no details)

Verification Partial Partial No No

Fissile material stockpiles Yes No Yes_ No
(no details)

Production histories Yes No No No

Yes Yes Yes No
(nothing new) (nothing new) (nothing new)

Partial Partial
(but no longer) (some plutonium)

Excess/Disposal

Verification Partial No
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