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Fission yields in inverse kinematics @ VAMOS
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Fission in inverse kinematics at VAMOS :
A long standing program
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Improvement in the fissioning nucleus definition %
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Improvement in the fissioning nucleus definition SHE
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APRENDE-SENFY

Sensibility study of the fission yields on the evaluation of the decay heat of the used nuclear fuel
—> Detailed comparison between the experimental and evaluated isotopic fission-fragment yields,

and GEF code estimation

—> Collaboration with Lydie Giot @SUBATECH for sensibility calculation (APRENDE PhD @ SUBATECH) WP4.
- New data for sensibility study and comparison to GEF code (APRENDE PhD @ GANIL)

Isotopic fission yields of 2*°Pu in the fast and epithermal
energy spectrum :
» E849 Th+C, 2024: 232Th('2C,*He)?*%Pu* 2-alpha
transfer. Alex Cobo

» E516a U+C, 2013: 238U(12C,1°Be)?*0Pu* 2-proton
transfer. Phys. Rev. C, 2026, SPIDER

Isotopic fission yields of 223U in the fast and epithermal
energy spectrum :

» E849 Th+C, 2024 232Th('2C,'°Be)?34U* 2-proton
transfer. Paul Parlea + Alex Cobo

Isotopic fission yields of 243Cm in the fast and epithermal
energy spectrum :

» EB850 U+ C, 2024 238U("2C,5He)?***Cm* 4-proton-
2-neutron Analysis within Collaboration

» E849 Th+ C, 2024 232Th +12C =» 244Cm* Fusion-
fission Alex Cobo

» E516a U+C, 2013 238U("2C,5He)?**Cm* 4-proton-
2-neutron transfer D.Ramos Phys. Rev.C 2019
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240p 238 + 2p -> 40Py =%

D. Ramos et al. PRC 113, 054611 (2026)
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Data of high quality for improving the codes

* |sotopic yields

« Even-odd effect

» Velocity of fragment : scission configuration

« Evolution with excitation energy

» Neutron-rich fissioning systems, close to the ones of interest
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240p 238 + 2p -> 40Py .
Comparison with JEFF4 - Fastn
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240p 238 + 2p -> 40Py st
Comparison with JENDL4 - Fastn
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From the point of view of the evaluator :
Some limitations

e Excitation energy of the transfer partner
e Contamination of other fissioning transfer
e Complex reconstruction of the transmission needs high statistics

o Yields are distributed over
[ Charge states
[ Velocity and angular distribution
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From the point of view of the evaluator :
Some limitations

e Excitation energy of the transfer partner
e Contamination of other fissioning transfer
e Complex reconstruction of the transmission needs high statistics

o Yields are distributed over
[ Charge states
[ Velocity and angular distribution
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S
E849 results : Th+C : Excitation energy of the fissioning systgﬁ

Preliminary
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E849 results : Th+C : Fission-fragment mass distributions
for the different fissioning systems
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Cm data:

Th+C :

U+C: ) : : :
Cm is produced in fusion reaction

Cm is produced in 4p-2n transfer reaction
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© Th+C Experiment fully perfomed
Xperiment Successiully perrome 5&\?\@"

© Nuclei of interest populated : 234U*, 240Py*, 244Cm*

@  Excitation energy range for 24°Pu* and 244Cm* out of the epithermal and
fast neutron induced fission due to the reaction mechanism.

SENFY
results
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© Experiment fully perfomed
Xperiment SUccessrully perrome 55\\?\&”

© Nuclei of interest populated : 234U*, 240Py*, 244Cm*

@  Excitation energy range for 24°Pu* and 244Cm* out of the epithermal and
fast neutron induced fission due to the reaction mechanism.
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© Experiment successfully perfomed
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@  Excitation energy range for 24°Pu* and 244Cm* out of the epithermal and
fast neutron induced fission due to the reaction mechanism.

© Nuclei of interest populated : 234U*, 240Py*, 244Cm*
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=~ Consider other fissioning system like 232Th* that can be of interest in
fast-spectrum of (n,n’) induced fission in the Th-U fuel cycle.
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Get in touch for more information:

® https://aprende-project.eu/

@ contact@aprende-project.eu
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