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Over the past few years a number of experiments
have been carried out at LLNL with a liquid scintillator
array that has the ability to count individual MeV
neutrons and y-rays with nanosecond timing.

It has been demonstrated that this array can be used
to measure the statistical properties of the neutrons
emitted in individual fission chain.

The multiple time scales over which these fission
neutrons are correlated allow one to deduce
Information regarding the nature of fissile assemblies,
among which the absolute amounts of various fissile
Isotopes In nuclear fuels.
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¢ Estimating the amount of #4°Pu
in MOX fuel

The mass of 24Pu can be determined from the
measured count rates, together with the inferred
values of M and «.

The masses inferred agree with the assumed
amounts of 24°Pu in our simulated MOX fuel.
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By adding a 2" thick CH, layer around the spent
fuel, we can measure the increased multiplication,

that is the fraction of induced fissions due to 23°Pu
+ 241Pu + 235U.

Monte Carlo calculations can help to predict the
number of thermally induced fissions as a function
of the mass of these isotopes.

Comparison of the number of induced fissions with
and without CH, may allow us to distinguish the
amounts of 233U versus 23°Pu + 241pPu.



Our Monte Carlo simulation results suggest that fast

neutron counting techniques ought to be very useful for

assaying the amount of Pu in reprocessed nuclear fuel
The short time behavior of Y, and Y, can be used to assay the
amount of 24%Pu in the reprocessed fuel.

If the reprocessed fuel is surrounded with a few inches of
moderator, the long time behavior of Y, can be used to determine
the absolute amount of 22°Pu + %41Pu in the reprocessed fuel.

For spent fuel the neutron counting statistics are marginal
due to the need to use a high Z shield thick enough to
block the enormous y-ray flux. However, the statistics
may be good enough to use Y, to at least estimate the
amount of 23°Pu+ 24Pu + 235U in spent fuel. We are still
looking into whether we can identify the amount of Pu.
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