Model analysis of isotope-production cross sections \\\ ///
for proton- and deuteron-induced reactions on 23Zr
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- PHITS calculations underestimate cross sections
in neutron-deficient region of odd-Z isotopes.
— Two-step process:
Intranuclear Cascade (INC) process by INCL4.614,

and Evaporatlon process by GEMP!
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1. Introduction

- Treatment of High-Level Radioactive Waste is a crucial issue due to!
the long-term radiotoxicity of Long-Lived Fission Products (LLFPs).

- Nuclear transmutation has been proposed '
as a possible method of shortening their half-lives.

- So far, we have measured isotope-production cross sections
in Zr + p, d reactions at RIKEN RIBF!!4]

and performed systematic benchmark tests for PHITSI3L.
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- Purpose:
~ To clarify the cause of the underestimation
seen in PHITS calculations of ?3Zr + p reactions.
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3. Results and Discussion

INCL+ +/ABLAO7[6 1 calculatlon reproduces the odd-Z |sotopes Residue distributions from Nb pre-fraaments
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ABLAO7 has twice larger yields in neutron-deficient region.

Mass Number This tendency Is the same among the all Nb isotopes.

— The cause was investigated by comparing calculations by
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INCL++/ABLAO7 and INCL++/GEM for ?3Zr + p @ 105 MeV.
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Calculations: i
- No. of events: 1.0 x 10’ 104 : :.
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For each event, we recorded GEM has larger p-emission branching ratio than ABLAO7 in odd-Z.
- A, Z,and E, — Underestimation was observed in odd-Z isotopes
N for pre-fragment (Ayre, Zpre),
4 - A, Z, and kinetic energy (Eyi,) || In ABLAO7 and GEM, decay width of particle j emission (I;)
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Data of pre-fragment and residue were stored in ROOT file, oiny Nas No dependence on even-odd of pre-fragment.
and Event-by-Event analysis was performed for each event. — Level densities (pfin, pinit) Must be reconsidered
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4. Summary and Future Perspectives

- Cause of underestimation in odd-Z isotope was investigated. | level density in GEM has a possibility to improve the underestimation.

- From the comparison of inverse cross sections, modification of

- GEM shows larger p-emission branching ratio than ABLAO7. - In the future, modification of pairing correction in GEM is expected.




