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FIG. 2. ZTF g-band photometry, r-band photometry, and g � r color for J1249+3449 over the past 25 months. The flare
beginning MJD ⇠ 58650 represents a 5� departure from the ZTF baseline for this source. The flare emission is fit according
to the model described in the text and assuming a linear model for the source continuum behaviour over time. The dashed
vertical line corresponds to the S190521g trigger time.

FIG. 3. Lightcurve for J1249+3449, including an additional decade of CRTS photometry (binned at 15 day intervals). ZTF
data is binned in 3 day intervals, with g- and r-band data corrected to the CRTS photometric system using median o↵sets of
0.52 mag for g-band and 0.34 mag for r-band.

from the AGN channel [49]. The expected integrated total energy of such events is O(1052 erg) [50], an order of
magnitude more powerful than ZTF19abanrhr. Such an event would also produce a GW signal unlike what was
observed based on the inferred chirp mass Mc discussed below for S190521g, and the absence of any other reported
LIGO triggers with an appropriate spatial and temporal coincidence). BH-WD disruptions lead to underluminous
Type Ia SN with integrated energy 1049�51erg, generally less luminous than ZTF19abanrhr, and decay over a year,
and so are ruled out [51].
Testing the candidate counterpart.— We can derive an approximate mass for any reported GW event from the

distance (dL) and sky area (A90, the 90% confidence interval for sky area) reported in the public GW event alerts.

Specifically, A90 / SNR�2 [e.g. 52] and SNR / M5/6

c d�1

L
[53]. Deriving the proportionality constant for a 3-detector

system for A90 / SNR�2 from GW190412 [54], we estimate SNR⇠ 8.6 for S190521g. Assuming equal mass components
for this rough calculation, that ZTF19abanrhr is related to S190521g, and using a binary NS range of 110 Mpc (LIGO
Hanford) to determine detector sensitivity during the S190521g detection, we estimate a source-frame total mass for
MBBH ⇠ 150M� (roughly accurate to a factor of 2, O(100M�), and plausibly in the upper mass gap).


