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Outflow from remnant accretion disk

e Neutrino cooling shuts down as disk
spreads on viscous timescale (~100-300ms) >> orbital time

® \/iIscous heating & nuclear recompination are unbalanced

o |[f BH at center, eject ~10-20% of initial disk mass,
more If HMNS at the center

e Material is neutron-rich (Ye ~ 0.2-0.4), mostly light r-process
and some heavy, depending on parameters

e \ass-averaged wind speed (~0.05¢) is slower
than dynamical ejecta (~0.1-0.3c)

S. Fahlman’s talk: HMNS disk & blue kilonova
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carly evolution

Development of MRI starts accretion

Magnetic field winding and amplification
launch outflow over the first few orbits

MRI heating Increases entropy and
equilibrium Ye

RF et al. (2019)



Outflow at r=10° cm

| ong-term mass ejection
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Mass histograms
at r=102cm

Early ejecta Is more
neutron rich: imprint of
iNitial disk composition

GRMHD model has
broader Ye distribution
and faster average
velocity
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More kinetic energy than
required to explain non-

thermal emission from
GW170817

Dependent on initial
magnetic field geometry

Powerful et Is obtained
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summary

1. GRMHD disks can eject twice more mass than disks evolved in viscous
hydrodynamics, have faster average speed and lower average Ye
(depending on initial disk composition)

2. Two-component outtlow: thermally-driven (MRI turbulence or viscosity)
and magnetically-driven (Lorentz force)

3. More than sufficient kinetic energy to account for non-thermal
emission from GW170817, but sensitive to initial field geometry

Fernandez, Tchekhovskoy, Quataert, Foucart & Kasen (2019), MNRAS, 428, 3373
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