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Fig. 1.— Maps based on the lens model of the lensing galaxy for PKS 1830-211 (Section 2.1). Left: Time delays between mirage
images for di↵erent positions of the emitting region within the Einstein radius. Right: Magnification ratio map for di↵erent positions of
the emitting regions in the source plane.

Fig. 2.— The range of possible core locations and the jet projec-
tions in the source plane. The gray area shows the allowed range
(1� boundary) of the core positions with time delays from 21 to 30
days (Lovell et al. 1998). The corresponding magnification ratio
between the resolved images is 1.52 ± 0.05. The blue area rep-
resents the positions of the core constrained by the magnification
ratio measurement. The red circle delimits the allowed core po-
sitions derived by (Sridhar 2013). The 8 GHz radio ring requires
that the jet cross the center of the lens. The allowed core posi-
tions and the radio ring constrain the range of jet alignments to
the region shaded in green.

PKS 1830-211 is a bright, high-energy emitter, de-
tected for the first time at gamma rays by EGRET
(Mattox et al. 1997). The Fermi/LAT satellite, a pair-
conversion gamma-ray detector sensitive to photons in
the energy range from 20 MeV to 500 GeV (Atwood
et al. 2009), also detects this source as a very bright
gamma-ray emitter (Nolan et al. 2012). Our analysis of
the Fermi/LAT data in the period from 54682 MJD to
57044 MJD, and in the energy range from 200 MeV and
300 GeV, shows detection of the source at a level of 94�.

We analyze the Fermi/LAT Pass7 events and spacecraft
data using standard likelihood tools distributed with the
Science Tools v9r32p5 package available at the Fermi
Science Support Center webpage.
For source detection and for detection of the time delay,

we only used events with the highest probability of be-
ing photons, those in the CLEAN class. We exclude events
with zenith angles > 100� from the analysis to limit con-
tamination by Earth albedo gamma rays. In addition, we
remove events with a rocking angle of > 52� to eliminate
time intervals when the Earth entered the LAT Field of
View (FoV).
PKS 1830-211 is about ⇠ 5� from the galactic plane

(Galactic coordinates, l = 12.�2, b = �5.�7). Thus, to
avoid large background contamination, we analyze only
events with reconstructed energies above 200 MeV and
selected within a square region of 10� radius centered on
the coordinates of PKS 1830-211 (ra = 278.41333, dec =
�21.07492). Figure 4 shows the Fermi/LAT count map
around PKS 1830+211. The source is clearly well-
separated from the Galactic plane and there are no sig-
nificant nearby sources.
To build the gamma-ray light curves, we use a binned-

maximum likelihood method (Mattox et al. 1996); we
model the background using a galactic di↵use emis-
sion model (gll iem v05), and an isotropic component
(iso clean v05) available at the Fermi Science Support
Center webpage. The fluxes are derived from the post-
launch instrument response functions P7REP CLEAN V15.
The XML source model input to the binned maximum

analysis contains all the sources included in the Second
Fermi/LAT catalogue (Nolan et al. 2012) within an an-
nulus of 20� around the region of interest (ROI). We first
analyze the data based on the XML source model with free
parameters for the sources within 7�; the parameters at
larger radius are fixed to their 2FGL values. We use this
XML source model to produce the light curves.

2.2.2. Gamma-Ray Light Curves

We began by producing the light curve starting from
the launch of the Fermi/LAT satellite in August 2008


