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The birth of a neutron star
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M. Prakash et al., arXiv:astro-ph/0012136v1



Neutrino cross section at nuclear density |
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Correlation Functional of hadronic current fluctuaction-dissipation
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=== Non-relativistic limit p < my, for neutral current:
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Landau Theory: Dynamic Response |
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=== Supposing a scalar probe dp(q,w) = x(q,w) Uesz(q,w)
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Landau Theory: Landau parameters |
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=== oimply related to macroscopic observables
(like specific heat, suscept. ecc) so

from experiments (as for *He)...
they can be taken
once an interacting hamiltonian is introduced
(Neutron Matter)

=== We need a realistic, low-energy, interaction potential instead of QCD

elastic N — N scattering

fits with x2/Ngas ~ 1
)
(Nijmegen data)
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CBF: effective two-body potential |
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Landau Parameter for Neutron Star matter |
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=== The effective q-p interactions is defined:
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=== Non-central interaction on Fermi surface
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*thanks to E. Cammarota



Landau Parameter for Neutron Star matter |
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=== On Fermi surface, with |k| ~ |k’| ~ kr and g = 2kp sin(£/2))
we can be defined:
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Results |
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Iwamoto et al., Phys. Rev. D 25, 313 (1982)



Results |

=== Dynamic Response
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Results |

=== Dynamic Response
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Results |

=== Dynamic Response

)](3 — cos 9)}

L*Im [WW} — 8¢€'e {Im[xpp(q, w)](1 + cos ) + Im[x77 (q, w

density response spin-density response
F3 is negligible
12 with F5 04t
I ' p=0.12 fm™>
10+ . p=0.16 fm~> i
I I — =024 fm™’ 0.3
— 08" . — p=0.32 fm™ 0
gé i el \\ ==p=0.16 fm™> Iwamoto ig
o8] F 17}
s 06 S 02
. E
[l L
I o4l !
0.1
02} 0
0.0 L B S S SR R R R T S B R 00 I |
0.0 0.2 0.4 0.6 0.8 1.0 12 14 s
A=w/qVp A=w/qvp

Iwamoto et al., Phys. Rev. D 25, 313 (1982)



1/l

20

181
161

141

Results |
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=== Fvaluation of Mean Free Path
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Summary and Perspective |

Y

¢ We use a nuclear many-body theory (CBF) to model ”low-energy’
hamiltonian H;,,; in dense matter

¢ Dynamic response is evaluated within Landau framework
for different channel: ﬁ

neutron Landau parameters

=== Neutrino mean free path and finite-temperature effects

=== Extension to asymmetric nuclear matter in #-equilibrium



