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T'he origin of the heaviest elements
Or at least half of

o them..
o __epf B
Q.
& S-process
a8
ud 126

< (SN —— HEE

_ r-process

2ol | S A ”
,Ca ”
50
O T |
He A Number of neutrons N
2 9 H 20 28 —
2 8 credit: EMMI, GSI/Different Arts

UNIVERSITE
LIBRE Adrian Sanchez Fernandez Dynamics of Nuclear Fission (CEA Saclay)

DE BRUXELLES



What we want What we nee

1. F1ss10on rates

1. Mass abundances '

. 2. Nuclear level densities
2. Kilonovae light curves

3. Fission fragments distributions

Image credit: Dreamstime
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[I. The method

Qour AdPpPro acn Integration MOCCa+PyNER

Microscopic description of S. Bara, W. Ryssens and A. Sanchez-Fernandez

fission paths with (Skyrme) EDF

otep 1.

Mass symmetric or asymmetric?

Minimum energy path for

different ending points

We chose the minimum action
path
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[I. The method

236U (Least action* path)
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[I. The method
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Showcase: Smoothing the 250U fission PE

als
e
T ¥

-”w;uy ¥ :‘
— :

.”\%:;
“. rnt_ =<

-

-

"

E (MeV)

Qe s o]
= —-—-ﬁ--
)
: ¥ N —— -b ‘ - -::-a R - -
:% " > =2 '—.' e ) '
— % -~ . - X 2 et v eee 4 e . .

0.0020406081.01.2141618202.22.4 2.6 2.8
B20

UNIVERSITE
LIBRE Adrian Sanchez Fernandez Dynamics of Nuclear Fission (CEA Saclay)

DE BRUXELLES




[I. The method
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Showcase: Smoothing the 250U fission PE

Benelits of the double-path calculation
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[I. The method
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Showcase: Smoothing the 250U fission PE
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[I. The method
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Showcase: Smoothing the 250U fission PE
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II. Th thod
The approach to odd/odd-odd nuclei & IO
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[I. The method
A key ingredient: the collective moments of inertia
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Microscopic inertia tensor (diagonal terms) for 230U
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[I. The method
A key ingredient: the collective moments of inertia
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Effective Inertia and triaxiality 230U
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[TI. The results

What we got so far

A5 reference nuclel (RIPL-3)

E E) Inner (MeV) § Outer (MeV)

'016 - ﬁ\\»{
- D01 AR AL (b)
S _0.1- \ YA
- _0.08 g \
= -0.2
<
o - . <5
Energy mean-deviation triaxial-axial path A [
§§ —0.41 —=— Pa —+— Am
—— U —o— (Cm
-0.5 Np
140 145 150

Neutron Number
UNIVERSITE
m LIBRE Adrian SanchezjgSigst-1sle (V4 Dynamics of Nuclear Fission (CEA Saclay)

DE BRUXELLES



45 reterence nuclel (RIPL-3) [II. The results
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45 reterence nuclel (RIPL-3) [II. The results
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Not-so-large scale: U-chain [II. The results

Primarv barrier and S.F half-lives
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. . = [V. The next steps
Coming after Christmas
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V. Conclusions

Some conclusions

1. Unified microscopic framework for computing fission properties

2. Best EDF model to describe empirical fission barriers and S F. halt-lives

3. Even, odd and odd-odd nuclel “at the same price’
4. Tons of nuclel, [ know... but it is feasible!

5. Results userul not only for astrophysics
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