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Fig. 10.— Required depth of the observation in the griz-band filters to detect the BH-NS kilonovae with Mpm = Md. The top, middle,
and bottom panels denote the results for 0�  ✓obs  20�, 41�  ✓obs  46�, and 86�  ✓obs  90�, respectively. The hypothetical distance
to the event is set to be 300 Mpc. The dotted curves denote the contours with 0.5 mag interval. We note that the results before t = 1d
may be not very reliable due to lack of the opacity table for highly ionized atoms (see Tanaka et al. (2019)).

and e↵ective spin with �Md . 0.01M� and ��e↵ . 0.1
for the BH-NS event of Mc  3.0M� are crucial.

5. SUMMARY

In this paper, we studied the upper limit to the ejecta
mass based on the upper limits to the emission obtained
by the EM counterpart followup campaigns for the BH-
NS merger candidate event S190814bv by performing ra-
diative transfer simulations for kilonovae. In our cal-
culation, the realistic ejecta density profile as well as
the detailed opacity and heating rate models consistent
with the numerical-relativity simulations (e.g., Foucart
et al. 2014; Kyutoku et al. 2015; Foucart et al. 2015;
Kyutoku et al. 2018; Foucart et al. 2019; Metzger &
Fernández 2014; Wu et al. 2016; Siegel & Metzger 2017,

2018; Fernández et al. 2019; Christie et al. 2019; Fu-
jibayashi et al. 2020) are employed. In addition, the
temperature and opacity are evolved consistently with
the radiative transfer. In this study, we found that the
upper limit to the z-band emission at t = 3.43 d obtained
by DECam (Andreoni et al. 2019) and the upper limit to
the K-band at 9.2–10.5 d by VISTA (Ackley et al. 2020)
give the tightest constraint on the kilonova lightcurve
model.
We showed that the brightness of the emission in the

z-band at t = 3.43 d depends not only on the total ejecta
mass but also on the ratio between the dynamical and
post-merger ejecta mass. We showed that the model only
with the post-merger ejecta gives the faintest emission for
✓obs . 45� for given total ejecta mass, while the faintest


