
Neutrons:
Homogeneous and Inhomogeneous
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EOS for Drop Hamiltonians
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Neutron Matter EOS
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Mass/Radius Bands for Different Symmetry Energies



8 9 10 11 12 13 14 15 16
R (km)

0

0.5

1

1.5

2

2.5

3
M

 (
M

so
la

r)

Causality
: R>2.9 (G

M/c
2 )

 ρ centra
l
=2ρ 0

 ρ centra
l
=3ρ 0

 ρ ce
ntra

l
=4ρ 0 ρ ce

nt
ra

l
=5

ρ 0
35.1

33.7

32

E
sym

= 30.5 MeV (NN)

1.4 M
solar

1.97(4) M
solar

6 8 10 12 14 16

Microscopic Theory vs. Observation



Neutron Drops in 10 MeV H.O.



Neutron Drops in 20 MeV H.O.



Single-Particle Energies 10 MeV well

IL7 significant sub-shell closures (spin-orbit)
AV8’ modest sub-shell closures



Single-Particle Energies 20 MeV well







χ/χFG ≈ 0.4

Fantoni, Sarsa, and Schmidt PRL 87, 181101 (2001) 

S0/S−1 ≈ 40 MeV

S1/S0 ≈ 55 MeV

Constraints from 3 sum rules, high-energy 
        from short-range NN calculation

Spin Susceptibility
Structure Factor
Energy Weighted Sum Rule

Sum Rules require a
fairly narrow peak around 50 MeV

Spin Response at q=0
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