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The ILL high-flux reactor

world’s highest neutron flux for in-beam experiments

2 upto 1.5 10 n/s/cm?

O in-pile irradiation of
radioisotopes

U guided with little losses
over hundreds of
meters

H5 @ ILL
triple guide
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The ILL user facility

~40 instruments, 10 scientific areas, ~4000 users/year
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Thermal neutron-induced reactions
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Nuclear structure

Nuclear Fission: how does it

Nuclear forces
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Fission: generation of angular momentum
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Measurement of isomeric fission yields:
the Lohengrin fission fragment separator
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Measurement of isomeric fission yields:
experimental setup

7/27

Detector Setup

Split anode Ionisation chamber

Implantation foil

Ge clover dcwj

Frisch Grid

Ge clover detector 2

Separation Grid

+  Fission Fragment Entrance window foil

VW Photon

Incident beam

Courtesy of A. Chebboubi
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Kinetic energy dependence of fission fragment
isomeric ratios for spherical nuclei *°Sn

Gated y spectrum @ E,=81 MeV
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Kinetic energy dependence of fission fragment
isomeric ratios for spherical nuclei *°Sn
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Neutron-rich nuclei produced in fission
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In n-beam ~-ray spectroscopy at ILL: FIPPS
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Neutron beam characterization

09_19_42 full beam averaged beam image

o 014_26_41 19 march 2024 averaged beam in air
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Angular correlation analysis+radioactive target
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Shape coexistence at zero spin in Ni isotopes
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Nuclear structure input for 53 studies

3500
Qg =923 keV S S70F
o S
)
3000/ —
76Ge g°F
BB g E
Oss00—
Qp-p- = 2039.00(5) keV ot E
76se 2000 £
J. H. Thies et al., Phys. Rev. C 86, 014304 (2012) E
1500/ —
1000/ —
BB decay s00—
75As | 18As £
o

11 n-capture

N

L. Domenichetti, ILL

C. Michelagnoli [ILL] NuBall Workshop 2024 2024-07-05



Thermal neutrons: how and why?  Fission mechanism and dynamics Nuclear structure ~Future perspectives Conclusions 17/27

Nuclear structure input for 53 studies
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Statistical analysis of "As(n,7)®As data

Full Geant4 simulation including DICEBOX input
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Selection of fission events using an active target

vacuum chamber (C fiber)
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Selection of fission events using an active target

vacuum chamber (C fiber)
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Lifetime determination via /ineshape analysis
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A plunger setup for a neutron beam

Deltg electron
acceleration grid

— Fission fraguent trajectory
clectron trajectory
o Fission Fragments

MCP detector
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Simulations for the plunger setup at FIPPS
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24Cm fission campaign

Fission yields vs mass number
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Diamond-based FF identification setup
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The puzzle of the astrophysical origin of ®°Ta

the rarest isotope found in the solar system
0.012% abundance; J™ = 9~ isomeric state at 77 keV, ti2 = 101y
Possible s-process scenario:
missing information on ®Ta intermediate states
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A multi-messenger approach
using a 1"°Ta radioactive target

Production via the 89Hf(p,2n)17Ta reaction + radioch. Hf/Ta sep.
Thermal neutron capture reactions at FIPPS+fast neutron capture
reactions at DANCE = intermediate states
new s-process cross-section measurements at nTOF
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Conclusions

1 Many activities and projects are going on at ILL to study
fission and nuclear structure:

U (n,y) reactions (stable and radioactive targets)

0 data available from n-induced fission on 233:235U

[ plunger setup, commissioning soon with Cf source

1 project for a diamond-based fission fragment separator

U Possibility to handle "all targets”

) Next ILL proposal deadline on September 15t
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