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Phenomenological 3NF: fitted to the saturation point of nuclear matter
and the binding energy of the tritium, involving at most 2n exchange and
containing two free parameters, like Urbana model.

Microscopic 3NF: based on one -
boson - exchange picture of nucleon-
nucleon interaction involving the four

important mesons 7,p,G, ©.

Chiral 3NF:
N2LLO
R. Machleidt,

Phys. Rep. 503
(2011) 1

long-range 27-
exchange force
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medium-range 1n- short-range contact
exchange force

Interaction
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L and symmeftry energy at the normal
density with theoretical models and recent
experimental data: HIC, FRDM(Finite
Range Droplet Model), PDR(Pygmy Dipole

Resonance), Pb(Zenihiro)
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The depletion at high density 1s determined
by the repulsive core of the NN interaction,
which 1s very strong in the r space potentials
and very weak 1n the chiral potentials .
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For the chiral potentials, the depletion has a
strong dependence on the cutoff.
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The “weakest” chiral potentials saturate only
at very large density, or not at all.
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However, for the chiral potentials, with the
density increasing the correlation parameter
K becomes very small, thus any corrections

to the saturation curve in the hole-line

Y expansion are expected to be small.
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The r-space potentials are very “hard”, with a large “defect” at small distance,
while the chiral potentials are extremely “soft”.
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Regardless of a typical “hard” potential
(AV18), an intermediate one (CDBonn) or
a very “soft” one (N3LO), the largest
contributor to the depletion « is the
deuteron channel, especially at the low
density. Thus the important role of the
tensor force is emphasized.
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With increasing density for the “hard”
potentials the correlation strength increase
again due to the dominance of the
persistent p-wave contributions at high
density, whereas for “soft” potentials the
parameters k, disappear fast.




With the various modern NN potentials in Brueckner
calculations, we showed the equation of state of nuclear
matter, symmetry energy, and the neutron skin thickness of
some spherical nuclei.

We also examined the correlation strength of various
modern NN potentials and pointed out the connection to
momentum distributions and defect functions. We found
qualitatively different behaviors for “hard” and “soft”
potentials.

The results imply that the hole-line expansion is well
converged already at BHF level. For chiral potentials with
small cutoff, very strong nuclear 3NF is required in order to
achieve satisfactory saturation properties of nuclear matter.
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Thanks for your attention!



