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Figure 1. Simulated KN light-curves in the six Rubin filters for di↵erent properties of the ejecta (mass and velocity) at four
representative distances (30, 100, 200 and 300 Mpc). The models include a “red” and “blue” KN component. We explore three
values of the red-component ejecta mass, Mej,R = 0.005, 0.01, 0.05M�, with velocity vej,R = 0.15 c (the KN luminosity is not a
strong function of vej,R and values within 0.1–0.2 c give comparable results). For each combination of these parameters, the blue
ejecta component is Mej,B = 0.5 ⇥Mej,R and vej,B = 1.5 ⇥ vej,R. Open circles depict the expected optimal cadence times post
merger (1, 2, 4, 24, and 48 hr, with the possible addition of data at 8 hr). Dotted and dot-dashed horizontal lines mark typical
5� detection thresholds of ZTF and DECam, respectively, assuming 30 s exposure times (although GW follow-up with those
instruments is likely to be performed using longer exposure times). Red and purple solid lines: Rubin 5� detection thresholds
for exposure times of 30 s and 180 s under ideal observing conditions.

from the moon and the Galactic plane) to be followed
up, the desired time allocation for NS–NS mergers is
about 13 hr and 9 hr, respectively, during O5, for a total
of ⇠ 22 hr.
Optimal strategy: Three sets of five filter observa-

tions (u+ g+ r+ i+ y in dark time and g+ r+ i+ z+ y
in bright time; 30 s for each filter) should be employed.
Observations will be log-spaced in time with focus on
the first night the object is available to sample the very
early KN evolution (see §1 and §2.1.1 regarding the sci-
entific significance of rich observations within few hours
from the merger) at 1 hr, 2 hr, and 4 hr from all NS–NS
mergers with ⌦90%  100 deg2 and for which the sky
position and time are favorable for rapid follow-up with

Rubin. Additional observations at 8 hr are desired, too,
if they are possible to perform.
On the second night, the entire localization area

should be imaged with 180 s exposures in all five fil-
ters for events with ⌦90%  20 deg2 and g + z filters for
events with 20 deg2 < ⌦90%  100 deg2.
If an optical counterpart has not been unambiguously

identified, we suggest performing a final set of observa-
tions on the third night. This could be the only way
of e↵ectively distinguishing a KN from supernovae and
other contaminant sources.
With this optimal strategy, the average Rubin invest-

ment of time per NS–NS merger is 2.19 hr (5.59 hr) for


