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Thermal neutrons: how and why?

An introduction to a complementary probe for nuclear structure, astrophysics and fission

High resolution -ray spectroscopy after thermal neutron induced reactions

(n, ) reactions on stable (rare) and radioactive targets
(shape coexistence, realistic Shell Model interactions, ...)

(n,fission) using a fission tag -systematic investigations in neutron-rich nuclei

Concluding remarks and future possibilities

“The future” for high-resolution prompt  spectroscopy after thermal neutron induced fission
Ideas for the (approaching!) proposal deadline




World’s highest neutron flux for in-beam experiments 7

X upto 1.5 10" n/s/cm?
X in-pile irradiation of
radioisotopes

X "slow” neutrons delivered to
=~ 40 instruments

X guided with little losses over
hundreds of meters

H5 @ ILL
triple guide
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Neutron-induced reactions
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Thermal neutron capture reactions

o Structure of nuclei close to stability
o Structure at low spin (below S)

o Cross-sections (applications)

o 27Al(n, ): =0.2b; '%"Gd: 2.5 10%b
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Neutron-induced fission
¢ Structure of n-rich nuclei
(far from stability)
¢ Fission yields and dynamics
o 2BU: ;=585b;2*°Cm: (=2141b
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Fission yields

A.N. Andeyev et al., Rep. Prog. Phys. 81 (2018) 016301




