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Energy-Dependent FPY Project Funded by NA22

Originally five laboratories (LANL, BNL, LBNL, PNNL, and LLNL) joint effort
Experimental parts finished in FY21, and LANL, BNL, and LLNL continued in FY22 and 23
3 years extension approved, LANL/BNL/LLNL project continues until FY26

Recent Relevant Meetings
CSEWG (11/4 - 11/7, 2024), BNL

A. Lovell, "Fission Product Yield Modeling and Evaluation™
A. Mattera, "FY Activities at BNL"
N. Schunck, "LLNL FPY Modeling and Evaluation”

|AEA Coordinated Research Project, 12/2 - 6, 2024, Vienna, Austria

A. Lovell, "Fission Product Yield Modeling and Evaluation”
5th Gogny Conference, Dec. 10 - 13, 2024, Paris, France

N. Schunck, "Microscopic Theory of Nuclear Fission”

Future planning meeting (TBD 2025)
Researchers from LANL, BNL, and LLNL
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LANL: FPY Evaluation

Major actinide data including covariances shared with BNL for testing
Extending to minor actinides ongoing
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BNL FPY Activities
Decay Data
ENSDF, Table of E N S DF ’22!
Isot<'>pes. l J S O N FY
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Continued with the compilation, decay data update and

Correction with corection of 252Cf spontaneous fission data

current decay
N data and data

evaluation
Fission Yield
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fluorescence at NSLS-II

1960 1972 oae b T 22¢0 2110

1% Los Alamos

NATIONAL LABORATORY



LLNL FPY Activities

Develop microscopic theory of fission to predict the initial conditions of fission fragments

Large-amplitude collective dynamics

Projection techniques provide spin of

Real-time fission dynamics provide

provide fission fragment distributions

fission fragments (parameter free)

fission fragment excitation energy
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After validation in major actinides, framework can be applied to minor actinides or super-heavies
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Evaluation of Gamma Production Project Funded by NA22

This project aims at

improving both the modeling of nuclear structure and nuclear reactions in order to produce the first state-
of-the-art comprehensive evaluation of gamma-ray production

delivering a complete and realistic data library for applications
apply to, and obtain feedback from astrophysical calculations

Project profile
LANL, LLNL, U. Notre Dame, North Carolina State U.

Recent Relevant Meetings
Informal technical meeting between CEA and LANL held in 3/25 — 29, Paris
American Physical Society April meeting 2024, Apr. 3 - 6, 2024, Sacramento
International Workshop on Compound Nuclear Reaction and Related Topics, CNR*24, Vienna, Austria

5th Gogny Conference, Dec. 10 - 13, 2024, Paris, France
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LANL and LLNL Short Highlights
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Publications

Energy dependent calculations of fission product, prompt, and delayed neutron yields for neutron induced fission on 235U, 238U, and 23%9Pu, S.
Okumura, T. Kawano, A. E. Lovell, T. Yoshida, J. Nucl. Sci. Technol. 59, 96 (2022)

Two body weak currents in heavy nuclei, E.M. Ney, J. Engel, N. Schunck, Phys. Rev. C 105, 034349 (2022).
Noniterative finite amplitude methods for E1 and M1 giant resonances, H. Sasaki, T. Kawano, |. Stetcu, Phys. Rev. C 105, 044311 (2022)

B-delayed one and two neutron emission probabilities southeast of 1325n and the odd-even systematics in r-process nuclide abundances, V. H.
Phong, et al., Phys. Rev. Lett. 129, 172701 (2022)

B-delayed fission in the coupled quasiparticle random-phase approximation plus Hauser-Feshbach approach, M. R. Mumpower, * T. Kawano, and
T. M. Sprouse, Phys. Rev. C 106, 065805 (2022)

Consideration of memory of spin and parity in the fissioning compound nucleus by applying the Hauser-Feshbach fission fragment decay model to
photonuclear reactions, T. Kawano, A. Lovell, S. Okumura, H. Sasaki, |. Stetcu, P. Talou, Phys. Rev. C 107, 044608 (2023)

QRPA calculations for M1 transitions with the noniterative finite amplitude method and application to neutron radiative capture cross sections, H.
Sasaki, T. Kawano, |. Stetcu, Phys. Rev. C 107, 054312 (2023)

. : Patrick Talou
Theory of nuclear fission, N. Schunck,D. Regnier, Prog. Part. Nucl. Phys. 125, 103963 (2022) IR0 Editors
Axially-deformed solution of the Skyrme-Hartree-Fock-Bogoliubov equations using the transformed harmonic oscillator basis (IV) HFBTHO (v4.0):
A new version of the program, P. Marevic, N. Schunck, E. M. Ney, R. Navarro Perez, M. Verriere, J. O'Neal, Comput. Phys. Commun. 276, 108367 N I
(2022) u c ea r

Microscopic calculation of fission product yields for odd-mass nuclei, N. Schunck, M. Verriere, G. Potel Aguilar, R. C. Malone, J. A. Silano, A. P. D. F' M n
Ramirez, A. P. Tonchev, Phys. Rev. C 107, 044312 (2023) ISS I 0

Examination of decay heat measurements and their relevance for understanding the origin of the reactor antineutrino anomaly, A. Sonzogni, R.J. Theories, Experiments and Applications
Lorek, A. Mattera, E. A. McCutchan, Phys. Rev. C 108, 024617 (2023)

Nuclear Fission - Theories, Experiments and Applications, Eds. P. Talou, R. Vogt, Springer (2023)

Solving the one-dimensional penetration problem for the fission channel in the statistical Hauser-Feshbach theor, T. Kawano, P. Talou, S. Hilaire,
Phys. Rev. C 107,044610 (2024)

@ Springer
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