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Information from optical

FRB 121102 is coincident with a star forming region in its host galaxy 3

F��. 1.— Subsections (500 ⇥ 500) of the GMOS g
0, r0, i0, and z0 images (top row), and of the HST/WFC3 F763M (redshifted H↵), F110W (J) and F160W (H)

images (bottom row). North is to the top and East to the left. The GMOS images have been smoothed with a Gaussian with a width of 0.001. We fit the centroid
and half-light radius of both the bright knot and extended di�using emission using the F110W image. These centroids and half-light radii are denoted by the red
circle and the large blue ellipse, respectively, in each frame. Contours are overlaid on the F110W and F160W images to indicate the extent of the host galaxy.
The white circle denotes the position of the reference star. The lower right panel (200 ⇥ 200) combines the GMOS r

0
i
0
z
0 position and extent, as determined by

Tendulkar et al. (2017), with those of the knot and host from the F110W. The black cross (white cross in the GMOS and HST/WFC3 images) denotes the location
of FRB 121102 and the associated persistent radio source by Marcote et al. (2017) at 5 GHz (0.6 mas uncertainty, smaller than the symbol).

the host galaxy. The emission from the knot in the F110W and
F160W bands is expected to contain emission lines of [S III]
0.907µm, [S III] 0.953µm, He I 1.083µm, Pa�, Pa� and Pa�
(Martins et al. 2013, see also Fig. 2), explaining its brightness
compared to the di�use emission.

3.1. Morphology

We determine the position and extent of the star forming
complex (the knot) and the underlying stellar population in
the drizzled F110W image by modelling and jointly fitting
them as two-dimensional Gaussian or Mo�at (Mo�at 1969)
profiles. We find that the ellipticity of the knot is close to
unity, so we fit it with a circular Mo�at function instead. The
knot has a radius of � = 0.0024(1), significantly larger than
the radius of the stellar PSF, for which a Mo�at fit yields
radii of � = 0.00165. The di�use emission appears irregular in
the near-IR images (Fig. 1). For simplicity, we fit the stellar
population with a Gaussian profile, which yields a semi-major
axis of �a = 0.0066(3) with b/a = 0.40(2), and a position angle
of 66�. Transferring the position of the knot and the di�use
emission to the F160W image and keeping the positions fixed,
we find comparable results for the position and size of the
star forming region. The di�use emission prefers a larger
semi-major axis of �a = 0.0085(3) and a smaller ellipticity
b/a = 0.36(2).

We estimate the intrinsic radius of the knot as the quadratic
di�erence of the observed radius and that of the stellar PSF.
The resulting half-light radius corresponds to a half-width at
half maximum (Gaussian HWHM, 1.1774�) of 0.0020(1). At
a redshift of z = 0.193, an angle of 100 corresponds to a
projected distance of 3.31 kpc, hence the half-light radius is
0.68(3) kpc. Under the assumption that the di�use emission
due to the underlying stellar population can be represented by

a Gaussian (which, given the irregular nature of dwarf galaxies
may not be valid), the knot is located 0.0057 (1.9 kpc) from the
nominal centroid of the di�use emission, which itself has a
half-light diameter (Gaussian FWHM) between 1.005 to 2.000
(5 to 7 kpc). The higher spatial resolution and greater depth
of the HST observations improve upon the . 4 kpc diameter
we estimated in Tendulkar et al. (2017). The centroid of the
knot, as measured in the drizzled F110W image, is located
at ↵J2000 = 05h31m58.s6980(8), �J2000 = +33�08052.00671(10).
This position is consistent with that determined from the 5�
detection of the knot in the F763M image, as well as the F160W
image. The milliarcsecond-precision location of the persistent
radio source at 5 GHz with the EVN (Marcote et al. 2017) is
o�set from the center of the star forming region by 0.00055(14)
or 0.18(5) kpc, but located within the nominal half-light radius
of the star forming region. The nearby reference star is located
at ↵J2000 = 05h31m58.s6180(8), �J2000 = +33�08049.00831(1).

3.2. Spectral energy distribution fitting

We use our multi-wavelength photometry to model the
spectral energy distribution (SED) of the host galaxy of
FRB 121102 with the CIGALE2 software (Noll et al. 2009;
Serra et al. 2011). We fit an underlying older stellar popu-
lation with a recent burst of star formation. Figure 2 shows
the resulting SED. One of the largest sources of uncertain-
ties is the foreground Galactic extinction. We used both the
Schlegel et al. (1998) and Schlafly & Finkbeiner (2011) fore-
ground extinction values and found no appreciable di�erences
in our best-fitting SED and derived parameters, and we re-
port results using the Schlegel et al. (1998) Galactic extinction
correction. We find that the host has negligible internal dust

2 Available at http://cigale.lam.fr/.

HST: knot of star formation!

Tendulkar et al. (2017)



Your job
Extended Data Figure 2: VLA spectrum of the persistent counterpart to FRB 121102. The
integrated flux density is plotted for each epoch of observation (listed by MJD) over a frequency
range ⌫ from 1 to 25 GHz. The spectrum is non-thermal and inconsistent with a single power law.
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• Explore a radio image. 

• Fit and discuss the 
spectral shape. 

• Derive equipartition 
assuming synchrotron 
emission.
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Let ERA 5.4.3 help you find your way!

Wave your hands (within reason) and don’t sweat the small stuff.



• GET STARTED EARLY! 

• Make sure CASA or DS9 works, somewhere. 

• I will not take installation complaints after April 4! 

• Make sure you can follow the Cyg A analysis.


