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Green’s functions
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Green’s functions
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spectra of the Hamiltonian operator
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Green’s functions as many-body method

Dyson Equation

gw+in)=g° (w+in)+g%w+ i (w+in)g(w + in)

““Dressed”’ (with correlation)
Particle Propagator
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“Bare”” Propagator
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Green’s functions as many-body method
Dyson Equation

gw+in)=g° (w+in)+g%w+ i (w+in)g(w + in)

““Dressed”’ (with correlation)

Particle Propagator
Interaction between the

particle and the system
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Fragments and changes energy
of the “bare” state
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Nucleon elastic scattering
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The irreducible self-energy is a nucleon-
nucleus optical potential™*
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*Mahaux & Sartor, Adv. Nucl. Phys. 20 (1991)
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Green’s functions as optical potentials

Dyson Equation

glw+in) = g° (w+in) + g%ow + iNZ*(w + in)g(w + in)

Equation of motion # — + +

hZ
<E + %V%) gir, v, ED) =6(r—r)+ [dr'"2*(r,r"; E,Dg@",r; E,T)

Corresponding Hamiltonian
2

h
H(r,r') = —%V% + 2*(r,v"; E,T)

2. corresponds to the Feshbach’s generalized optical potential

Escher & Jennings PRC66 034313 (2002)
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Why optical potentials?
1 particle transfer
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Green functions and Dyson equation
Jap(@) = goa(w) + > _ 9o (w) T2 5(w)gss(w)

HF Faddeev RPA
ADC(1) ADC(3)

Particle hole
‘polarization’
propagator

(ph-RPA)

Particle-particle (pp-RPA)
two-body correlation ‘ladder’ propagator
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Kallen—Lehmann spectral representation

Overlaps of
A+1 and A-1 states

Excited states calculated from Dyson equation
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Volume integrals
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- Solve Dyson equation in HO Space, find 2711’]:, (E)\

4

- diagonalize in full continuum momentum space Zl'j*(k, k',E)

2

k !
T ) + 7S Ak (=" vk, vk, vE) ) (k") = Epy (k)
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NNLO_,, n + *°0 (g.s. +exc)
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neutron elastic scattering from ab initio optical potential
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Conclusions

* We are developing an interesting tool to study nuclear
reactions effectively: a non-local generalized optical potential
corresponding to nuclear self energy.

* SCGF provide a rich description of low energy properties.

* (p-h) correlations are related to absorption, that is missing

0 20 40 60 80 100 120 140 160 180
0 (deg)

18/06/2020 Andrea Ildini




Perspectives

e Use the information of SCGF in the continuum in other
contexts: e.g. overlap functions for Knockout

* Explore the effect of different bases and bridge the
Energy gap between spectator and GF expansions

* Enrich the description of correlations in ground and
excited states: multiconfiguration with projection

Thanks to
Surrey
(. Barbieri
» TRIUMF
LUND UNIVERSITY * P. Navratil
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Knockout Spectroscopic Factors
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«lmaginary» Parameter
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160 neutron propagator
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Volume integrals
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NNLOgat neutron comparison
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