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• Nuclear Astrophysics     Electron screening, X-ray bursts, 7Li 

primordial nucleosynthesis, origin of the p-nuclei

(poster Simon Giraud, talk Beyhan Bastin) 

• Nuclear Structure          (Olivier Sorlin talk)

• NFS        Activation techniques, irradiation chamber, lithium converter, 

thermal calculations, 500 kg borated plastic material provided

(talk of Xavier Ledoux) 

• Production of radioactive beams       

• Theory GICM and QPM models for nuclei A~100-150

• Medical applications       R&D  Production of radio-isotopes 

(talks of Gilles de France and Ondrej Lebeda)

• Radiobiology        (talk of Aude Beauger)

LIA NuAG:    Topics 

Budget  ~  7 000 € / year



E = mc²

26.7 

MeV/reaction

Notice sur les travaux scientifiques J. Perrin

Académie des Sciences   1923

Nuclear reaction

4H  4He

1919 Jean  Perrin
proposed that the Sun and other stars are 

powered by nuclear reactions.

Origine de la chaleur solaire Annales de Phys., 1919
Revue du Mois, 1920 
L'Astronomie, 1922



Big Bang

14 billion years 

ago

H, He, 
7LiAGB star

Many processes = many questions

Core collapse 

Supernova

H, He, Li, 

C, N,O, 
9Be

Spallation

Neutron star

X-ray bursts

White  dwarf

Novae

H, He, Li, C, N,O, 
9Be, 19F, 15N, Fe, U

SN Ia

Neutron Stars 

Coalescence

Sun

2 WD 

coalescence

Today
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Induces an

enhancement 

of  (E)

Direct 3He(d,p)4He
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Adiabatic

limit 

Bare nucleus

Uexp > Uadiabatic limit !!??

Still not understood

Uexp = 2197 eV

Uadia = 120 eV

Puzzle: The Electron Screening effect 

0.05 %

Superconductor Metal

Ph.D. thesis of P. Ujic 

and PRL 110 (2013)

Ph.D. thesis of C. 

Fontbonne

and PRC

19Ne half-life  + decay



Puzzle: Origin of UCAMMs 

Jean Duprat (CSNSM – Orsay – France)

Idea: irradiate different ices 

(containing N2 and CH4) of a 

typical Kuipper or Oort cloud icy 

body surface with heavy ions 

(Ni, Ar, Xe) corresponding to 

Galactic cosmic ray irradiation
Results 
show similarities with that of UCAMMs. efficient 

production of a poly-HCN-like residues

B. Augé et al   Astronomy and Astrophysics 592 (2016) A99



Puzzle: Origin of 60Fe 

60Fe is radioactive  (T1/2=2.62 106 yr) 

-rays observed

by RHESSI & 

INTEGRAL 

missions 

60Fe peak observed in 

deep-sea crust produced 

close to the solar system 

2.8 My ago

Isotopic anomalies 

observed in 

meteorites attributed 

to the decay of 60Fe S
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Indirect study of 60Fe(n,)61Fe 

via the transfer reaction 60Fe(d,p)61Fe



The Hoyle state

Generalized Ikeda’s 

conjecture
J. Okolowicz , M. Ploszajczak and W. 

Nazarewicz Prog. Theor. Phys. Supplement 196 

(2012) 230.

Triple alpha reaction and 

the Hoyle state

3 4He  12C

Puzzle : Anthropic principle

The coupling to a nearby cluster  (di-protons, 

di-neutrons, tetraneutrons ) decay channel 

induces cluster correlations 

15F: A hint for 2p correlation,  “2He” cluster, 

observed in 15F, at the 2p threshold.

Ph.D. Thesis of F. De Grancey

Ph. D. Thesis of A. Mercenne

An above-barrier narrow resonance  in 15F. De Grancey, 

F., Mercenne, A. et al   PLB, 758, 26-31. (2016)

12C
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