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Introduction

» Discrepancies between the LANL and LLNL fission basis led to a closer
look at experimental data

» For some of the important fission products there were ~5% vyield discrepancies
 The discrepancies seemed to be connected to the energy dependence
of fission product yields (FPY)

« By taking into account small variations in the average neutron energy in different
experiments the energy dependence of FPY in the fission neutron energy region
was fitted based on existing data

* This allow for the FPY uncertainties to be reduced

 LANL is involved in two experimental programs to confirm the FPY
energy dependence (TUNL and LANSCE)

Models are being developed to support new evaluations



The neutron energy dependence of individual yields

can be modelled from global trends in the mass yields
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Theoretical calculations of fission fragment properties
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The Los Alamos Neutron Science CTeP(r:Iter (LANSCE)
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LANSCE provide neutrons from thermal energies to

hundreds of MeV
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The SPIDER instrument

« The 2E-2v method can provide 1 amu resolution for light fragments
* Demonstrated with Cosi-fan-Tutti at ILL
* Measures independent yields
Currently mass

Plans for charge identification
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Fission fragment Time-of-Flight Measurement Lot Alamos
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Energy Measurement
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Spontaneous fission of Cf-252
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Thermal neutron-induced fission of 235U
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U-235 (ny,,f) was measured using both
spectrometer arms

* M vs TKE supports models describing deexcitation of
fission fragments

* Can also be used to study prompt neutron emission

This data, together with 252Cf(sf) is an
important benchmark
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Thermal neutron-induced fission of 23°Pu

Pu239t Fission Product Yield
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233U Thermal Fission
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The main challenge in 2E-2v measurements is in the
energy loss correction
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MegaSPIDER

* In order to study product yields, especially specific isotope yields over a large range
of neutron energies, a higher efficiency detector is needed

* Increasing SPIDER from 1 arm pair to 8 arm pairs = 1-2% efficiency
* One ‘start’ detector for 4 ‘stop’ detectors and 4 corresponding ionization chambers

* Logistical challenges include large volume of high vacuum, 16 ionization chambers
flowing isobutane gas, lots of thin films




Complementary work with the Time Projection
Chamber (TPC) and Frisch-gridded ionization chamber

 Cross sections + Total kinetic energy (TKE)

* Anisotropy * Mass yields with 4-5 amu resolution

* Ternary fission  Anisotropy
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Conclusions

« The ability to measure independent fission product yields with the SPIDER
instrument was demonstrated

o 252Cf(sf) and 23°U(ny,,f) serve as benchmarks

« The 23°Pu(ny,,f) measurement generally agree with previous measurements in the light fission
product peak

* Higher detection efficiency with a larger detector array is necessary to study fast
neutron-induced fission

* MegaSPIDER will be commissioned in 2017

 The energy dependence of fission products should be address using several
experimental techniques

* Independent and cumulative yields
* Mono energetic neutron sources and white spectrum sources

* Normal and inverse kinematics
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