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BACKGOUND

Nucleus can be excited by S * decays

B-, B*/EC-decay

if E* > By
Parent S
nucleus g

Daughter nucleus

Beta-Delayed Fission



BACKGOUND

Role of Beta-Delayed Fission
in r-process

| . Competing B -delayed Neutron
Emission _

2. Termination of heavy element 700720740760 78D
synthesis after freeze-out
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Substantial Effect of B -Delayed Fission on r-process

| . Source of neutron (prompt fission neutron)
2. Reaccumulating abundance of middle heavy nuclei

Need fission fragment distribution (FFD)



BACKGOUND FM,T Marketn, N. Paar, PRC 104
044321 (2021)
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BACKGOUND

Z ~100,N ~ 190 =» ¢p = 8 — 10 MeV

B =1— 6 MeV

S, =5 MeV
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Estimating FFD for n-rich nuclei
Katakura Model JAERI-Research 2003-004
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Estimating FFD for n-rich nuclei

*3U(n,f) E =Thermal 2%Cm(p,f) E =20 MeV
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Results of Recent Phenomenological Model [CCONE]

Light fragment yield Heavy fragment yield Neutron multiplicity
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Estimating FFD for n-rich nuclei

_ Target Nucleus Energy Range

Katakura-Moriyama
Model
(Phenomenological)

Experimentally

Reachable Region 0-200 MeV

Langevin Model
(Dynamical model on Wide Range of
PES of two-center Nuclei
shell model)

Optimizing parameters in KM model using
Langevin Model at high E*

- Future Work



PURPOSE

Fission Yield Distribution of B -delayed fission
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Theoretical Framework

;’:% -Delayed Y(Z,A,M) = 2 Y, (Z,A,M)
Fission -0p x
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Only |st chance fission is considered
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RESULT



FRDM fission barrier (Bf=1.38 MeV)
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FFD of 299Md at different E*
(Katakura model)
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299Fm(nyy,,T) vs 299Fm (B,f)
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Summary

v Calculate delayed-neutron emission and fission probabilities with
beta-strength function of relativistic Skyrme EDF+QRPA

v Estimate FFD of beta-delayed fission of 220Fm, where FFD is
estimated by K-M model, and Compare with thermal-induced fission

| am sure that further study will make us excited!

Next stage:
Phenomenological approach disciplined by Langevin model
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