233 PPAC design and fabrication Nocear & Cheric

uvgciences
2025 NCSP Technical Program Review

Santa Fe, NM

Dec 3 -5, 2024
Ching-Yen Wu and Roger A. Henderson

LLNL-PRES-2000831 i ) B Lawrence Livermore
This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under contract DE-AC52- N H
07NA27344. Lawrence Livermore National Security, LLC Natlonal Laboratory




}F \: The role of PPAC in prompt fission neutron
CCCCCCC spectrum measurement

= The prompt fission neutron spectra (PFNS) for major actinides have been
successfully measured at LANSCE/WNR facility using two neutron detection
arrays, developed by LANL, and a fission PPAC (parallel-plate avalanche
counter), developed by LLNL. (Chi-Nu project)

= A double Time-of-Flight technique was used to measure the incoming
neutron energy, the timing between proton beam pulse and the trigger of
PPAC, and the outgoing neutron energy (PFNS), the timing between the
trigger of neutron detector and the trigger of PPAC.

= Under NCSP, the current focus is on the PENS of 233U after the results of
240py was published in FY24.

- Design and fabrication of a 233U fission PPAC is the topic of this presentation.
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Total foil thickness is less than 200 um

A unique design with a minimum mass principle
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C

s PPAC with an array of 54 liquid scintillators
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= Double-sided plating cell
= Plated from IPA at constant current — 3 mA/cm? of target area
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Z@: Target characterization
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= Double-sided deposition with a total mass about 10 mg
= Mass determined by y-spectroscopy
= Uniformity — std dev < 4% over the entire area of 4 cm diameter — determined by Target Record Player
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A total of 10 double-sided targets were fabricated with
a total mass of 89.18 mg
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}M Assembling

O
\ —

Nuclear &ghemicul

(s

Lt

E—
E—
R
- ’ >
e

-

f—

— N’
v "
v
\.Jj l,:,’

\ V‘::

N

\

N

Roger worked on the assembling of PPAC in his laboratory
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PPAC with 10 channels coupled to amplifiers and isobutane flow o pulse from PPAC
controlled by a gas handling system
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89 mg 233U, a ~ 3 millions /s/cell
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C
?F N Summary
eeeeeee = 2331 fission PPAC with a total mass of 89 mg over 10 target foils has been
assembled and tested successfully at LLNL. The initial indication shows no
significant leak current under a bias of 375 V. It means that a similar

performance is expected as that of 23°U PPAC with a decent separation
between o and fission fragments.
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This document was prepared as an account of work sponsored by an agency of the United States government. Neither
the United States government nor Lawrence Livermore National Security, LLC, nor any of their employees makes any
warranty, expressed or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe

g privately owned rights. Reference herein to any specific commercial product, process, or service by trade name,
. Lawrence lee rm ore trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or
° favoring by the United States government or Lawrence Livermore National Security, LLC. The views and opinions of
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National Security, LLC, and shall not be used for advertising or product endorsement purposes.
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