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Green’s function can consistently Particle-Vibration 
Couplings to the infinite order:

Nuclear Field Theory Approach
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Elastic excitation of a 
quasiparticle state coupled
to the core vibrations
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Electromagnetic Transition
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A neat description of Nuclear Structure
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• Interweaving single-particle (𝑚𝑘 ≈ 0.7𝑚) and 
collective (tuned to experiment) degrees of 
freedom, we can calculate several nuclear 
structure observables in open shell nuclei 
(pairing from realistic interactions) within 10% 
error.
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Interweaving of elementary modes of 

excitation in superfluid nuclei through 

particle-vibration coupling: Quantitative 

account of the variety of nuclear structure 

observables
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Spin+Density

Only Density

120Sn – SkM*



Multiplet Splitting
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Internal Structure 
Wavefunction

Relative Motion: 
Distorted Wave

DWBA approximate the entrance channel as a factorization of 
internal and relative coordinates, consider relative motion as 
Distorted Plain Wave, and calculate matrix element between this 
approximated <intial| and |final> state.



2-particle transfer DWBA
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Ist order DWBA: 

Simultaneus transfer

(𝐴, 𝑡) 𝑉𝑖𝑛𝑡 (𝐴 + 2, 𝑝)

IInd order DWBA: 

Successive transfer

We need the structure information to calculate the 
correlation between the two transferred neucleons, so 
the probability of 1 neutron in the target and 1 in the 
ejectile, in the intermediate state

See G. Potel, A. Idini et al. Rep. Prog. Phys. 76 (106301)
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