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● Fundamental point of view : nature of some low 
lying E1 resonances in neutron rich nuclei 
(pygmy)  

● Investigating Ultra High Energetic Cosmic Rays 
(UHECR)

● Nucleosynthesis applications (explaining 
observed isotopic abundances)
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A-body quantum problem

Configuration Interaction model

Procedure : 

1. Independent nucleon solution

2. Definition of a valence space

3. Building an effective interaction

4. Effective hamiltonian diagonalization ANTOINE Code

Lanczos Algorithm
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Theory of  electromagnetic transitions in nuclei

● Characterized by : Energy, Angular momentum and 
Parity

● Electric Dipole Transitions : 

To describe EM transition probability : Strength Function 

~ transition probability as a function of the excitation energy
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Results I : Study of Pygmy Dipole Resonance (PDR)

Aim : PDR characterization in Neon isotopic chain

Nucleon radial density profile in Neon 28                                                             
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Results II : PANDORA Collaboration

Aim : Build a E1 strength function database from 
both experiments and predictions to investigate the 
origin of UHECR
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Back  up PANDORA
Photo Absorption for Nuclei and Decay 

Observation for Reactions in Astrophysics

La résonance dipolaire géante domine à 

sur toutes la gamme d’énergie 10-100 MeV
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Back  up Prédominance des transitions E1

En 1/s
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Back  up Règle de somme Thomas-Reiche-Kuhn (TRK)

Si on fait l’hypothèse d’une interaction à deux corps locale (pas 
de force tensorielle) et qui ne contient pas de terme d’échange 
(force de Wigner) :
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