




• START I and START II to reduce accountable nuclear-weapons launchers;

• the highly enriched uranium/low-enriched uranium (HEU/LEU) agreement, whereby the

U.S. purchases from the Russian Federation LEU derived from weapons HEU;

• the Trilateral (US-RF-IAEA) Initiative to apply bilateral and IAEA inspections to nuclear

materials no longer needed for weapons purposes;

• the Plutonium Production Reactor Agreement (PPRA), which supports in the cessation of

plutonium production for weapons purposes and monitors Pu produced in the interim; and

• the Fissile Material Storage Facility, which is designed to safely and securely store fissile

material from nuclear weapons.



(1) plutonium isotopic ratio,

(2) plutonium mass,

(3) absence of oxide,

(4) presence of plutonium,

(5) symmetry of the plutonium, and

(6) plutonium age.

Presence of plutonium—determined by looking for several characteristic plutonium gamma-ray

peaks. The threshold was based on a statistical test at the five-sigma level.

Plutonium isotopic ratio—as discussed in previous technical exchanges, the isotopic ratio

threshold was whether the ratio of 240Pu to 239Pu is greater or less than 0.1.

Plutonium mass—the threshold was 500 grams. It is an unclassified fact that “all U.S. weapon

pits that contain plutonium contain at least 500 grams of plutonium, no elaboration.”

Plutonium age—the threshold date between “old” and “new” was defined as 1 January 1997.

Absence of oxide—the oxide attribute is based on two thresholds. Oxide is determined to be

present only if alpha (a neutron multiplicity parameter) is greater than 0.5, and the 871-keV

gamma peak is present (at the three-sigma level). Otherwise, oxide is determined to be absent.

Symmetry—as discussed in previous technical exchanges, the symmetry threshold is a 15%

deviation, in any one of eight banks of detectors, from the mean neutron response averaged

over all eight.



Figure 1. A simplified drawing of the AMS/IB concept showing the

measurement detectors, computational block, data barrier,

and display.

Figure. 2. The three AMS/IB detectors. On the left is the Pu300/600, a HRGS

system. In the center is a NMC. On the right is the Pu900.
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Figure 3. Shielded electronics rack.
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(1) demonstrate to the Russian delegation that an attribute measurement system with

information barrier (AMS/IB) could be built with sufficient protection to allow measurement

of classified components without revealing classified information, and

(2) construct this AMS/IB in such a manner as to convince the Russian delegation that it would

be possible for an inspecting party to fully authenticate operation of the system.

(1) AMS/IB startup—after arrival of the first Russian visitors, the attribute measurement system

was started.

(2) Background and energy calibrations—background and energy calibrations were performed

and a measurement-control procedure for the NMC was carried out.



(3) Authentication measurements—in the open mode, two unclassified sources were measured

to show the correct operation of the system. The first sample was an asymmetric array of

fuel grade (high 240Pu) plutonium metal plates. The second sample was 1.5 kilograms of

plutonium oxide.

(4) Nuclear weapon component—the AMS/IB was placed in secure mode, and the nuclear

weapon component was measured.

(5) Remeasurement—one of the authentication sources was remeasured, this time in secure

mode, to show consistency of the attribute response. The Russian delegation selected the

plutonium oxide sample for the remeasurement.

(6) Security watchdog function—the security watchdog function was demonstrated, showing

that the system shuts down if any attempt is made to breach the information barrier.

(7) Shut down and secure AMS/IB—the system was shut down.

(8) Equipment viewing—the Russian visitors were invited to approach the equipment for closer

examination and for detailed discussions with technical experts.
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