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Fig. 12.— DPS for Flare 1 in arbitrary units with confidence
levels. Top: DPS based on upper limits as a measure of the flux.
Confidence level are based on MC simulations of power law noise,
including the upper limits as measured for Flare 1.
Bottom: DPS with the flux set to zero for time bins with upper
limits. Confidence levels are based on MC simulations also with
zeros corresponding to upper limits.
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Fig. 13.— The MPM method applied to Flare 1. Red points
correspond to successive outbursts detected on 55484 MJD. Blue
points represent the ratio between the outburst at 55560 MJD and
successive bins. To estimate the errors in the magnification ratio we
use the flux error at the maxima. The area between the solid and
dashed lines represents the allowed range of magnification ratios in
the parameter space defined by the possible projections of the jet
in the lens plane (Figure 2). The green area represents the range
of time delays where the observed magnification ratio is consistent
with the model predictions.

tween the two successive periods following the two largest
outburst in the Flare 1. To conclude that the detected
time delay is indeed induced by the gravitational poten-
tial of the lens, we require that both subsets of flares
have magnification ratios consistent with the time delay.
The time delay of 11± 0.5 days is inconsistent with the
model. This time delay may be a harmonic of the 23-day
delay or it may be a previously undetected instrumen-
tal e↵ect. Figure B3 shows an analysis of a randomly
selected simulated light curve where a harmonic appears
at this delay.
The time delay of ⇠ 23 days is consistent with the

magnification ratio for both subsets of flares. Thus, this
time delay of 23 ± 0.5 days is probably gravitationally
induced, and constrains the spatial origin of the Flare 1.

4.2. Gamma-Ray Flare 2

Figure 6 shows the light curve for MJD 56043�56194.
The power spectral density is represented by a power
law with an index ↵ = 1.3. We use this index in Monte
Carlo simulations to evaluate the confidence levels for
signal detection.
The ACF (Figure 7) shows two features at a signifi-

cance level close to 2; the first occurs at a time delay of
10.1± 2.5 days, and the second at 21.1± 2.7 days.
The DPS method shows detection of the same features

(see Figure 9). The first feature appears as a double
peak at 11 and 13 days at a significance level greater
that 2�. As in the case of Flare 1, the 11-13 day delay is
inconsistent with the lens model and may be a harmonic
or instrumental e↵ect. The other peak at 19.7± 1.2 days
is detected at a significance level greater then 3�.
For Flare 2, MPM, (see Figure 14), shows a magnifica-

tion ratio consistent with the model predictions for time
delays in the range from 20 to 23 days. Thus, the time
delay of 19.7± 1.2 days is consistent with the time delay
expected for the position of the core, and is probably a
result of gravitational lensing of the flaring gamma-ray
region.

4.3. Gamma-Ray Flare 3

Figure 6 shows the gamma-ray light curve of flare,
which occurred on July 28. During the flare, the emis-
sion increased by a factor of 5 relative to the average flux.
The flux for a period of at least 80 days before and after
Flare 3 is at or below the average flux.
Figure 15 shows the results of the MPM. The time

delay range consistent with the expected magnification
ratio appears at 46 - 50 days, and corresponds to an in-
crease in the flux recorded at 56912 MJD. To further in-
vestigate whether this period of activity is indeed an echo
of the flare which occurred at 56865 MJD, we construct
a light curve around that period with a time binning of
1 day.
The delayed counterparts should have similar time evo-

lution. The red points in Figure 15 show that these two
episodes do not have identical time evolution. The bin
around 56865 MJD consists of flux close to the average
for the source; thus the bin may contain significant con-
tribution from the photons originating from the quiescent
state.
Flare 3 must have a time delay equal or larger than 48

days. The secure detection of such a long time delay is


