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The detection of GW170817 and its electromagnetic counterpart AT2017gfo confirmed the ex-

pectation that a kilonova would accompany the merging of binary neutron stars, and subsequently

there has been much interest in simulating kilonova emission to better understand the observations

of AT2017gfo. The majority of models considered when predicting kilonova emission have been

1D, or even idealised toy models. Few simulations have been based on realistic merger simu-

lations, and fewer have carried out full 3D simulations of the merger and subsequent kilonova

emission. We present 3D radiative transfer simulations based on the dynamical ejecta from 3D

smoothed-particle hydrodynamics neutron star merger simulations, including a sophisticated neu-

trino treatment. Nucleosynthesis calculations following the SPH trajectories provide the energy

released due to radioactive decays of r-process material. We discuss the predicted light curves in

different lines of sight, as well as the influence of the assumptions we make on the light curve

evolution. This includes our assumption of opacities based on the electron fraction of the material,

which is predominantly responsible for the distribution of r-process elements synthesised. We

find that the light curves show a modest viewing angle dependence.
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Figure 3: Light curves estimated from radiation temperature. Also plotted are the light curves for

AT2017gfo29, assuming a distance of 40 Mpc.

The mass of the dynamical ejecta we consider here are less massive than the mass that was

inferred for AT2017gfo25, and therefore less energy is generated and the light curve of our model

is not as bright. The total energy available for heating the ejecta is marked on Fig. 2 (W-ray and V-

particle energy, neutrino energy is already excluded from this). Also marked is the energy available

from V-particles. The late time light curve is dependent on the rate of energy thermalising, and

in our model after ∼5 days this is entirely dependent on the V-particle rate. For the late time light

curve, accurately calculating the amount of energy from V-particles will be important and should

be investigated in future. We find that W-rays only thermalise at very early times (< 2 hours). After

this time the W-ray light curve is determined solely by the total W-ray energy. No viewing angle

dependence is expected in the W-light curve.

3.1 Approximate spectral-band light curves

We do not calculate any frequency dependence in our simulation, and therefore we can not directly

extract spectral band limited light curves from the simulation. However, we estimate frequencies

from the radiation temperature at the location where radiation was emitted. Specifically, we

randomly sample a frequency from a black body distribution peaking at the radiation temperature.

From this we obtain approximate spectral band-light curves, which are plotted in Fig. 3. Due to the

temperature evolution alone, we find a similar light curve evolution to that shown by AT2017gfo29,

although on shorter timescales. We also find that the light curves show a rapid blue to red colour

evolution, similar to that shown by AT2017gfo (see Fig. 4).
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