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The spent fuel of current nuclear
reactor contains fissile plutonium
isotopes that can be combined
with 233U to make mixed oxide
(MOX) fuel [1]. In this way the Pu
from spent fuel is used in a new
reactor cycle, contributing to the
long-term sustainability of nuclear
energy. The use of MOX fuels in
thermal and fast reactors requires
accurate capture and fission cross
sections. For the particular case of
242py, the previous neutron
capture Cross section
measurements were made in the
70’s, providing an uncertainty of
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about 35% in the keV region. In
this context, the Nuclear Energy
Agency recommends in its “High
Priority Request List” [2] and its
report WPEC-26 that the capture
cross section of 2%2Pu should be
measured with an accuracy of at
least 7-12% in the neutron energy
range between 500 eV and 500
keV. Furthermore, interpretations
with JEFF-3.1 of two experiments

the literature present differences
of more than 10%. For all of the
above, a new measurement of the
242py cross section at the n_TOF-
EAR1 facility [3] was proposed and
successfully performed.

This work presents a brief
description of the measurement,
analysis and first results of a TOF
capture measurement on this
isotope in the last 40 vyears,

carried out in the fast reactor providing preliminary individual
PHENIX have shown an resonance parameters beyond the
overestimation of 14% in the current energy limits in the

capture cross section and the
average resonance parameters in

evaluations and average resonance
parameters.
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Total Energy Detection +
Pulse Height Weighting Technique [5]
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The n_TOF Facility

= Neutron source: Spallation in Pb with
a 7ns pulsed beam of 20 GeV/c protons

" Energy range: From thermal to GeV

" Measuring technique: Time-Of-Flight
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RESOLUTION FUNCTION:

Simulations neutron production [6]

2. Pulse Height
| _— Weighting Technique

GOAL: Total efficiency for a
cascade proportional to total
cascade energy

to each count depending on the
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Outlook and complementary measurements

The TOF measurement has successfully taken place at n_TOF-EAR1, that features a very high
energy resolution, using 95 mg of 99% pure 2*?Pu electrodeposited on 7 thin targets. Preliminary
results of the final capture yield, resonance analysis and average resonance parameters up to
almost 2.5keV have been presented. The analysis of the URR, where the background dommates
over the capture signals, is ongoing. T
The TOF measurement will be complemented soon with:
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