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and � = �0.61+0.03
�0.07 (68% confidence interval, i.e. 1�;

see Table 2). We also introduced a scale factor into the
MCMC fit to explore a possible 25% o↵set in the ATCA
flux densities suggested by the spectral fits in §3.1. We
find that a scaling factor of ⇠20% is slightly preferred
over unity3.
Next we fit only the data in Table 1 together with

previous data at 0.65 GHz, 1.5 GHz, 3 GHz and 7.25
GHz referenced robustly with our method of flux de-
termination (Hallinan, Corsi et al. 2017; Mooley et al.
2018a; Dobie et al. 2018, flux density values given in
Table 3). Our best-fit values are given in Table 2, and
are consistent with the fit using all of the data above.
In particular we find ↵2 = �2.4+0.3

�0.4. Figure 2 shows
the multi-frequency radio data scaled to 3 GHz, and the
joint fit to these data (solid line). Figure 3 shows the
corner plot with the results of the MCMC fit.
By taking the limit in which the t�s↵1 term domi-

nates4 over the t�s↵2 term in the smoothly-broken power
law expression given above, we derive that the transition
from the power law rise to the power law decay takes
place between 158+13

�18 and 183+42
�15 days post-merger, i.e.

over a timescale of 24+58
�24 days. This implies that the

transition from ↵1 to ↵2 is fairly sharp, possibly taking
place over a small fraction of the time taken to reach the
light curve peak. We return to this point in §4.
The reduction in the uncertainties for ↵2 in the second

fit hints that there may still be systematic uncertainties
involved in the calibration across data taken from dif-
ferent telescopes and obtained at di↵erent frequencies.
Thus we chose to independently fit the 3 GHz VLA-
only data as was first done in (Mooley, Deller, Gottlieb
et al. 2018b). In this case, the light curve is too sparsely
sampled to be able to fit for the smoothness parame-
ter, and hence we use a simple broken power law model
(this corresponds to s ! 1) instead. Table 2 gives
the parameter values from the fitting, and we find that
↵2 = �2.2 ± 0.2. The decline is somewhat shallower
than, but in good agreement with, the smoothly-broken
power law model parameters. The remaining parame-
ters such as the slope of the rise, the peak flux density
and the time of peak all agree well with each other and

3
Median flux multiplication factor is 0.83 and the 68% confi-

dence interval is 0.75–1.07. Note that the scaling factor is required

for all ATCA data (reported here and previously). As an exper-

iment, we have also performed a fit without including an ATCA

flux scaling factor in the MCMC analysis, and the �2
is signifi-

cantly worse in this case as expected (87.4 versus 67.4). Never-

theless, we get ↵2 = 1.86+0.17
�0.23 without the scaling factor.

4
We derive the time at which one term dominates over the

other by a factor of ⇠20. The quoted time values are the median

of the distributions and their 16 and 84 percentiles are quoted as

the uncertainties.

Figure 2. The radio light curve of GW170817 spanning
multiple frequencies, and scaled to 3 GHz using the spec-
tral index (⌫�0.53) derived from our MCMC analysis. The
data from the VLA (filled black squares for 3 GHz and green
crosses for 1.5 GHz), the ATCA (blue circles), the MeerKAT
(green crosses) and the uGMRT (red diamonds for detections
and triangle for upper limit) are as reported in Table 1. We
also include the data at 0.65 GHz, 1.5 GHz, 3 GHz, and 7.25
GHz reported previously (Hallinan, Corsi et al. 2017; Moo-
ley et al. 2018a; Dobie et al. 2018). Our best-fit smoothed
broken power-law model to all these data (see §3.2) is shown
as a solid curve. The power-law decline index obtained is
�2.4+0.3

�0.4. For comparison, a broken power-law fit to the 3
GHz VLA-only data gives �2.2 ± 0.2. Both fits are thus
consistent with t�p decline in the light curve, where p is the
electron power-law distribution index.

with previous fits in the literature. The main point here
is that our key results are robust to di↵erent choices of
the data that we used in the fit.
Summarizing, we measure a sharp transition of the af-

terglow light curve of GW170817 about 170 days post-
merger with a steep power-law slope of ↵2 = �2.2. The
result confirms our earlier determination of ↵2 first re-
ported in Mooley, Deller, Gottlieb et al. (2018b). With
less data and a shorter time-baseline Dobie et al. (2018)
derive a more shallow decay index ↵2 = �1.6±0.2, which
is similar to the value that Alexander et al. (2018) find,
↵2 = �1.6+0.2

�0.3. Our more precise values of ↵2 lie within
the 68% confidence interval of Troja et al. (2018b) but
we measure a larger value for the smoothness parameter.

4. DISCUSSION

Before interpreting the light curve of GW170817 di-
rectly, it is illustrative to review the two asymptotes
of late-time light curve behavior from afterglow mod-
els. Afterglow spectra and the light curves of GRBs
have long been used to infer the geometry and dynam-
ical state of the ejecta (e.g. Galama et al. 1998; Har-


