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Why optical potentials?

- Optical potentials reduce many-body A |
complexity decoupling structure R e

iy 40<E, <100 J[
F 20<E, <40 ]

contribution and reactions dynamics. gmw [P
- Often fitted on elastic scattering data : .

(locally or globally)

- A microscopic model is difficult but
worth it
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Dyson Equation
Jap(@) = gls(w) + Y _ g0 (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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Nucleon elastic scattering
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The irreducible self-energy is a nucleon-
nucleus optical potential*

mi mi*
Zap (1 0) ‘J“z -
>2A+1 —€; +in

correlated mean-field )

Y
- - @ resonances beyond mean-field
B P
kN Correlations

A-1
— = >Z =» This provides consistent many-body
- and scattering wave functions

*Mahaux & Sartor, Adv. Nucl. Phys. 20 (1991), Escher & Jennings PRC66:034313 (2002)
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- Solve Dyson equation in HO Space, find Zfl’]:, (E)\

4

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

k? x
T 00+ J dl (2" G, ', B)) s ) = By )

N

max
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RESULTS
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SRG-N3LO, A = 2.66fm™1
n+ °0(g.s.)
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NNLO
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Using the ab initio optical potential for neutron elastic scattering on
Oxygen

103 160(n,n)1%0 E, = 3.286 MeV

® Lister and Sayres, Phys Rev 143, 745
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10; 0Ca(nn)*Ca E, =276 MeV
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Knockout Spectroscopic Factors

k2 »
B0+ AR (56 ) 0y ) = 1,09

2
Calculated from overlap wavefunctions
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Nucleus Egs <7“2>%Z <7“2>é/1i Cws Car O'(‘;‘;S affF oV oS 1C?Sar
(state) [MeV]| [fm] [fm] |[fm~/2]|[fm~"/2]| [mb] | [mb] | [mb] | [mb]

"0 (7lpsse)| 8.877| 2.856 | 2.961 | 6.785 | 7.172 |27.38|28.60|27.19|27.42| 0.548

Deviation of quasifree (p, pn) 5% <1%
cross section calculation

for different wavefunctions 1
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Conclusions and Perspectives

* We are developing an interesting tool to study nuclear

reactions effectively.

We have defined a non-local generalized optical potential

corresponding to nuclear self energy.

* Spectroscopic Factors from ab-initio overlap wavefunctions
differ from effective wood saxon. These do not seem to
depend much on proton-neutron asymmetry

160(n,n)1%0 E, = 3.286 MeV

® Lister and Sayres, Phys Rev 143, 745
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«lmaginary» Parameter
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Why Green’s Functions?
Dyson Equation

gaﬁ( _ga,{? —I_Zgafy 955( ) # :+ +
Equation of motion

ﬁ_
E+ ﬂVQ G(r,r' E)— f de'"2(r, 0" E)G(Y" v ;E) =8(r—r')

Corresponding Hamiltonian

h?

Hp(r,x')= —ﬂVfﬁ(r r')+2(r,r';E+ie)

2. corresponds to the Feshbach’s generalized optical potential
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160 neutron propagator
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Volume integrals

Ji (E) = 47r/ drr? / dr'r"*Im Z‘S@ E)
Non local potential
JH(E) = 4%](17’7“2](17"’7"213{(3 Yo' ).

.
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different Fermi
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NNLOgat neutron comparison
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160 and %40
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