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Overview

Toy model for (anti)neutrino annihilation in
accreting systems (disk+central object)

EOS of the central object (neutron/quark stars)
Energy production close to the disk

Energy production along the rotational axis
Summary & outlook



Toy model for the energy source

Rotating compact object
EOS tables for neutron and quark matter

Standard accretion disk model
steady state model, geometrically thin and
optically thick disk

Neutrino source: only the disk, star is neglected

electron/positron pair creation and E liberation
via neutrino/antineutrino annihilation

Considered along the equatorial plane and the
rotational axis
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Energy Deposition Rate (EDR)

The EDR per unit volume:
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EDR along the disk

Integrated over the 3-volume (Salmonson & Wilson 1999):.
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Restricted into the equatorial plane:
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Compared with the Newtonian model:
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EDR along the disk

The radial distribution of EDR restricted into the equatorial plane

(Kovacs, Cheng & Harko 2009)
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EDR along the disk

Dependence of the EDR on Q for APR and Q type EOS

(Kovacs, Cheng & Harko 2009)
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The EDR is proportional to the rotational frequency.
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EDR along the rotational axis

Integrated over the 4-volume (Asano & Fukuyama 2001)
but restricted along the axis of rotation:

dEg = Fy
di 6=0) dﬁ / ] _/ n dtdV " g i’ffl‘?ffﬁ.) -
KG= i
= 217%¢(5 ]’;: F ¢ IJH[:;, T [ G(r)dr ,
. > \jﬁ g(r,0) .
G(r) = r S0 O(r)
=0}

G describes the effects of the geometry on the EDR.
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Dependence of the EDR on Q: DH, APR, BBBAV14 & BBBParis
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Dependence of the EDR on Q: RMF stiff, STOS, Q & CFL
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Summary & Outlook

» Studied simple models for energy production
due to antineutrino/neutrino annihilation in
accreting systems with rotating central objects

« Considered a broad variation of EOS for the
central neutron and quark stars

* Presented the radial distribution of EDR along
the equatorial plane and the rotational axis

» Considerable dependence on the EOS: quark
stars produce higher rates

» Possible reconstruction of 3D maps for EDR
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