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Various phases of the hot and dense hadronic matter are interesting topics in nuclear, particle
and astro physics. The neutron star is the most possible target to realize these dense matter.
Furthermore a new type of neutron stars, called as “magnetars”, with a super strong magnetic
field has been discovered. In this study the neutrino emission is the important observable
information; it also gives us an interesting question as for the dense matter.

In this work, then, we have calculate scattered and absorbed neutrino cross-sections in the
hot and dense hadron with hyperons under strong magnetic field. We treat the magnetic field
with the perturbative way, omit the contribution from the convention current and consider only
the spin-interaction. As a result we can get a significant angular dependence of the neutrino
absorption part (v, — e™) [1].

As a next step, we applied the above results to calculations of pulsar-kicks in core-collapse
supernovae and spin deceleration of the proto-neutron-star (PNS). In these calculations we solved
the Boltzmann equation using a one-dimensional attenuation method.

Then, we obtain the kick velocity of about 600 km/s for the Mys = 1.68 My isothermal
model with T' = 20 MeV when the magnetic field is uniformly poloidal, and its strength B =
2 x 101G [2).

When the magnetic field is toroidal, furthermore, we calculate the spin deceleration and
obtain P /P ~ 1075 when the spin period P ~ 10ms. The obtained vale of the spin deceleration
is much larger than that predicted with the magnetic dipole radiation, P/P ~ 107 [3].

Furthermore, we recently calculated the neutrino production under the strong magnetic-field

and showed that the production process also enhances the asymmetry of the neutrino emissions
[4].
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