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Motivation: A modern probe of fission dynamics?
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Motivation: A modern probe of fission dynamics?
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Previous experiments & theoretical developments
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Experiments:

» J.N. Wilson et al. "Angular momentum generation in nuclear fission”. Nature 590.7847
(2021)

» A.Bogachev et al. "Fission fragment properties obtained in the y-y-y coincidence
method in the reaction 298Pb('8QO, f)". Eur. Phys. J. A 34 (2007)

» A.Francheteau, L. Gaudefroy.; “ Excitation energy, angular momentum, and deformation
of the 118Pd / 134Te neutronless fragmentation in 252Cf (sf) ” Phys. Rev. C 113 (2026)

» N. Giha et. al. "Measurement of spin versus total kinetic energy of Ba 144 produced in
spontaneous fission of Cf 252" Phys. Rev. C 111 (2025)

22/09/2026 2



Average spin, </> (h)

Previous experiments & theoretical developments

12

10 |— #**Th(n,f

| | |
I ' I
15 L 238y (n,f)

I
I
252CA(SF

S L]
C
]
)

o
[y
I ! I ! I k

80 100 120 140 160
Fragment mass, A.

J.N. Wilson et al. “Angular momentum generation in nuclear fission.”

. In : Nature 590.7847 (fév. 2021)

Colloque GANIL2026 : J. Bequet

Experiments:

J. N. Wilson et al. "Angular momentum generation in nuclear fission”. Nature 590.7847
(2021)

A. Bogachev et al. "Fission fragment properties obtained in the y-y-y coincidence
method in the reaction 298Pb('8QO, f)". Eur. Phys. J. A 34 (2007)

A. Francheteau, L. Gaudefroy.; ” Excitation energy, angular momentum, and deformation
of the 118Pd / 134Te neutronless fragmentation in 252Cf (sf) ” Phys. Rev. C 113 (2026)

N. Giha et. al. “"Measurement of spin versus total kinetic energy of Ba 144 produced in
spontaneous fission of Cf 252" Phys. Rev. C 111 (2025)

Theory:

J. Randrup et al. “Correlated fission fragment spin dynamics”. In : Phys. Rev. C 113
(2026)

A. Bulgac et al. ” Fragment intrinsic spins and fragment'’s relative orbital angular
momentum in nuclear fisssion “. Phys. Rev. Let. (2022)

G. Scamps et G. Bertsch. “Generation, dynamics, and correlations of the fission
fragments” angular momenta” Phys. Rev. C 108 (2023)

22/09/2026 2



Average spin, </> (h)

Previous experiments & theoretical developments

12

10 |— #**Th(n,f

| | |
I ' I
15 L 238y (n,f)

I
I
252CA(SF

S L]
C
]
)

o
[y
I ! I ! I k

80 100 120 140 160
Fragment mass, A.

J.N. Wilson et al. “Angular momentum generation in nuclear fission.”

. In : Nature 590.7847 (fév. 2021)

Colloque GANIL2026 : J. Bequet

Experiments:

J. N. Wilson et al. "Angular momentum generation in nuclear fission”. Nature 590.7847
(2021) — Low initial (E*,J)
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method in the reaction 298Pb('80, f)". Eur. Phys. J. A 34 (2007) — high initial (E*,J)
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Physics case: 238U + "Be — 24/Cm”

247CM"initial conditions: E*cy= 47 MeV
Comparison with data from E826 (2022), E* =43 MeV

CO||Oq ue GANIL2026 : J. Bequet I.Jangid. “Characterization of Fission Fragments from 238U+9Be in Inverse Kinematics 22/09/2026 3
Using a Two-Arm Configuration of the VAMOS++ Spectrometer”. In: PhD Thesis (2025)
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247CM"initial conditions: E*cy= 47 MeV
Comparison with data from E826 (2022), E* =43 MeV

=g Output channels are dominated by fusion-fission

Chance Fissioning System

E, (MeV)

Contribution (%)

Ist chance [On] #7Cm

- 246
2nd chance [1n] #5Cm
3rd chance [2n] #5°Cm

4th chance [3n] HCm

5th chance [4n] #3Cm

43
30

9.35
20.52
28.2
31.6
10.33

=) -~ )n evaporated in average before fission

I.Jangid. “Characterization of Fission Fragments from 238U+9Be in Inverse Kinematics
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I.Jangid. “Characterization of Fission Fragments from 238U+9Be in Inverse Kinematics

247CM"initial conditions: E*cy= 47 MeV
Comparison with data from E826 (2022), E* =43 MeV

Output channels are dominated by fusion-fission

Chance Fissioning System E, (MeV) Contribution (%)

“TCm 43
H6Cm 36
5Cm
M (Cm

3 Cm

Ist chance [On] 9.35

2nd chance [1n] 20.52

3rd chance [2n] 28.2

4th chance [3n] 31.6

10.33

5th chance [4n]

=) -~ )n evaporated in average before fission

~ 2n evaporated from the light fragment
~ 3.5n evaporated from the heavy fragment
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247CM"initial conditions: E*cy= 47 MeV
Comparison with data from E826 (2022), E* =43 MeV

sl Output channels are dominated by fusion-fission
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Chance Fissioning System E, (MeV) Contribution (%)

Ist chance [On] #7Cm 43 9.35

2nd chance [1n] #5Cm 36 20.52

3rd chance [2n] #5°Cm : 28.2

4th chance [3n] HCm 31.6

5th chance [4n] #3Cm 1] 10.33

=) -~ )n evaporated in average before fission

> 2n evaporated from the light fragment
~ 3.5n evaporated from the heavy fragment

Measure post neutron-evaporation masses
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Experiment E661: AGATA & VAMOS++

Kim, Y. H. etal. “Prompt-delayed y-ray spectroscopy with AGATA, EXOGAM and

VAMOS++". In : Eur. Phys. J. A 53.8 (2017)
FF1 (not detected)

\ 238 at 6.2 MeV/u

FF2 (detected)

Trigger: AGATA + VAMOS
Ercarn ~ 7.9 Yo at 1.2 MeV

Event by event doppler correction
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A wide range of isotopically identified isotopes
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A wide range of isotopically identified isotopes
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A wide range of isotopically identified isotopes
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From y-ray spectra to spin distributions
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From y-ray spectra to spin distributions

1007y population distribution per band
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Extract the J=0 population
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J.N. Wilson et al. "Angular momentum generation in nuclear fission.”
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Comparison with SF/n-induced fission
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Comparison with another fusion-fission dataset
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226Th* E* = 34 MeV

233p5" E* ~ 44 MeV

247Cm” E* = 47 MeV

» Data extracted using triple y-ray coincidences
with EUROBALL

» Sawtooth pattern also observed here
» Slightly different spin extraction procedure

Systematically lower <J> in our case: method or
physics?

> To be studied next
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Conclusion & Outlooks

Summary:

» Experiment at AGATA & VAMOS++ to probe high
(E*,J) fission of 24’Cm™* through y-ray spectroscopy

» Data from E661 (2016) re-analyzed for this physics
case

> Similar trend for <J>= f(A) as in SF/n-induced fision

» Limited influence of the entrance channel on <J>?

Outlooks:

» Extract <J> for all possible isotopes (limitations :
level-scheme, long-lived isomers & statistics)

» Systematic study/comparison as a function of A, Z, N
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