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Numerical Scheme of Neutrino Transport
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Direction of neutrino’s trajectory

Numerical Example of the Toroidal Magnetic Field

By T. Kuroda

Motivation :

Nuclear spin & neutrino
=>» asymmetric cross-section (parity violation)

Nuclear matter in B
=> Nuclear spin : partially polarized

Net effect can be observed by asymmetric neutrino
emission
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How asymmetric neutrino transport affects dynamics
of PNS at birth ?

ex) Pulsar Kick /[Spin-down of Pulsar rotation ]

Solution of Boltzmann eqn. : f, = £(0 + AF,

Chemical potential Fermi-Dirac distribution
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Toroidal magnetic field inside PNS
Asymmetric absorption cross-section
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opposite direction of B
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Deceleration of PNS spin

Numerical Results
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Distribution Function on the PNS surface
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Estimation of Spin-deceleration
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Asymmetric component

Carrying away:Energy & L.,
1 dL,
w =
Ipns dt

/SE(V) = 3 % 10%%erg /s

Conclusion

Asymmetric Neutrino emission from the PNS under strong toroidal
magnetic field is an effective way to decelerate spin of PNS.

This affects the early stage of neutron star evolution considerably.

Future Work

Hydrodynamical Simulation by taking account of
the symmetric neutrino interaction with the matter

¥ Maruyama’s Talk
: Pulsar kick and RMFT for neutrino-hadron
int. of SNe (Tomorrow: Wed. 16:30- 18:30)




