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CrossMark

M. yr°! star formation rate, a median metallicity of
solar abundance, and morphology of both spirals and ellipticals
(Leibler & Berger201Q Berger2014 Troja et al.2016. This
is very different from hosts of long GRBs that are younger,
actively star-forming, less metal-rich, and less mas@wg,
Michaowski et al.2012.

The host galaxy, NGC 4993, is known as an early-type galaxy
in the ESO 508 cluster. The distance to ESO 508 has been
measured to be 41.1 Mpc using the Cepheid-calibrated—Tully
Fisher relation on the cluster spiral galaXi®akai et al2000,
but this is by no means a direct measurement of distance to NGC
4993. Furthermore, while analysis of the GW signal provides an
independent measurement of the luminosity distance, the distance
based on GWs can suffer from a non-negligible amount of
uncertainties, mostly due to the uncertainties in the inclination
angle of the orbital plane with respect to the line of sighbott
et al. 2019. If the distance is accurately measured by other
means, the inclination angle of the orbital plane can be well
constrained. In that sense, accurate measurements of the distances
to the host galaxies are very important.
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About 8hr after the rst identi cation of the optical 3. Morphology and Structural Parameters
counterpart, we started follow-up observation of GW170817 Figure 1 shows the stacked KMTN®, the HST F606W,

(M. Im et al. 2017, in preparation; Troja et &017. The Pan-STARRSG, I, i color-composite, andVISE W band

Can unvel aint. extended foatLres and 10 accuraiély determind206S: I the nner region of a scale of about 1k, e see
' y ust lanes and a nuclear part that appears to have a dust-

phys':ﬁal parfiltmeterslof Nt(h;% 4,[993' Us[[n%these |m?ges,fa'3 (\gvce: bscuring central disk. At an outer region of 10 kpc scale, we
as other multi-wave'eng ata, we sStudy properties o nd several layers of extended features that are commonly

4993 to examine if this galaxy has the characteristics of shor e
GRB hosts and derive an independent measure of its distanc%rﬁqgg(r)dlgj E?/:nr?mt?]ae?t;(j? twg no(;‘ ?ﬁ;ttw: rgf{;ﬁgﬁ% of
To obtain the physical sizes_, we adopt the ang_ular diameFelihe galaky extends out té ﬁ!l radius(22 kpc or 8 times that of
distance of 37.7 Mpc from this Letter. The magnitudes are Nihe anguiar effective radius®), which is visible in both the
the AB system. 9 x 9 binnedR-band image and th&/1 image. This shows that
special care must be taken when stacking imagestind an
SB prole, so that the extended low SB feature is not

2. Data washed away.
2.1. Korean Microlensing Telescope NetwdhTNey We performed the two-dimensional SBting using the
and LSGT Observations GALFIT software (Peng et al.2010 on the B, V, R, I,

F606W, J,H, andKg images. The point-spread functions are
We observed NGC 4993 from 2017 August 18 through consirycted using stars in the vicinity of NGC 4993 in each

September 7 at three locations: the Siding Spring Observatory)anq Several models have been used, sucfi) as single-
(SSQ in Australia, the South African Astronomical Observa- ggrsic component mode(ii) a two-component model with
tory (SAAQ) in South Africa, and the Cerro-Tololo Inter- 5 ggrsic prole and an exponential prte; and(iii) a double-
American ObservatofCTIO) in Chile, using 1.6 m telescopes  ggrsic component model. We also performed a growth curve
of the KMTNet (Kim et al. 2016. Images were taken in analysis to derivés of NGC 4993 independently.
B, V, R andl lters, and the data are reduced with the standard  Tpe result of the two-dimensional SBting is summarized
KMTNet pipeline. These data are stacked to create deep imagege|ow and in Tabld. The three models car the observed SB
with total integration times of 1140s, 1260s, 77605, and prg |e almost equally well, with the two-component models at
99003 for theB,_Vz R andl lters respectively, T_he surface slightly bettery? g e.g., x> s 0.985(singlg versus 0.962
brightness(SB) limit reaches to 27.9 mag arc§§_0n the R (t\/\/o.componen),re Howeverre, the single-Sérsic component
band(1 )When.the pixelSare binned Q.We calibratedthe  mpodel returnsterr values about 15% larger than the two-
photometry using the AAVSO Photometric All-Sky Survey component models. The growth curve analysis of the KMTNet
(APASS stars within 30from NGC 4993 at a magnitude range gata agrees with the two-component model results, and we
of 14-17. When stacking images, we used background- attripute the largefes from the single-Sérsic models to an
subtracted images for W_h|ch theix scales are normallze_d. inherent nature of a single-Sérsic deowith a largen that
The background subtraction was carefully done by choosing aends to distribute its light to regionsrat 6. Therefore, we
large background estimation kerri@D' or largej so that the  ghow the result from the Sérsic exponential prole model
background does not get oversubtracted during this process. only. In the single-Sérsic model, the Sérsic indéx found to

We also observed NGC 4993 using the SNUCAM&hoi be 45, a value common for elliptical galaxies. With a Sérsic
&Im 2017 on the 0.43 m Lee Sang Gak Telesc®GT;Im  pyige + exponential disk model, wend B/T > 0.7 with

et al.2019 and 0.5 m class telescopes of the iTelescope.Net aty = 3.04.4 for the Sérsic bulge. The derivégk values
SSO from 2017 August 18 through September 11. For thecorrespond to physica' effective radiirg* 2.3 kpc

observation, we used the g, r, i, z, a set of medium-band
lters, andB, V, R, I lters. Theu-band image has one hour 4. Stellar Population
on-source integration, and it is used to deriveutmnd ux . ) )
for SED tting. The photometry calibration was done by using Ve tthe multi-band photometric data points from FUV to
the APASS and the Two Micron All Sky Survé@MASS) data mid-infrared(MIR; up toW2) using the SED-tting software of

of stars near NGC 4993 as described in Choi &2917. Lee et al. (2015 and refer.ences thergejnThis SED model
utilizes the stellar population synthesis model of Bruzual &

Charlot (2003, with Padova 1994 stellar evolutionary tracks,
; the Chabrier(2003 initial mass function with a stellar mass
2.2. Archive Data range of 0.£100 M., and a star formation rate in the form of
The GALEXAIl-sky Imaging Survey observed NGC 4993 in e t/7 \wheret is time since the onset of the star formation and
far- and near-ultravioleFUV and NUV), and the stacked, " js the timescale parameter. Tothe data, we used theux
calibrated images are taken.from BALEX dqta archive.  \ithin an aperture of 80 diameter(5.5 kpd, which was
Coaddedg, r, i,z, andy lter images are obtained from the cnosen to avoid possible bias due to missinges from the
Panoramic Survey Telescope and Rapid Response Systemyter, low SB features in shallower images of soiters. The
(Pan-STARRS} Data Release {Chambers et al2016§. We  Gglactic extinction was corrected by adoptE(B V)
also used the publicly available F606W image taken by thep 106 based on the extinction map of Schfa& Finkbeiner
HSTAdvanced Camera for Survef&CS). In the infrared, the (2011) and the extinction curve witR, 3.1 of Fitzpatrick

J, H, andK, lIter images are taken from 2MASS, and we also (1999. The procedurets ve parameters: age, metallicity,
utilized theWISEW1, W2, W3, andW4 images.

8 Thisis a tted parameter from the SBting, converted to a circularized

7 KMTNet pixel scale €. 396 value based on the mode.
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Figure 1. Images of NGC 4993 and the result of the SBng. The top panels show NGC 4993 in the innermost re#S3TF606W), the region over sever@li
radii (the Pan-STARRS color compo3ijtand the outer region that extends out tBradii (9 x 9 binned KMTNetR-band andNISE W image¥ The F606/N

image reveals dust lanes in the inner part of NGC 4993, while the Pan-STARRS and the KMTNet images show extended features in the outer part.andhe second
the third rows, we show the SBting results for thdR and theF606W images. From left to right, we show the original image, the residual image after the model
image subtraction, and the one-dimensional SBlprof the best-t model in comparison to the data. The one-dimensional SBepshows that NGC 4993 has an

SB with a Sérsic index around= 4, a typical value for elliptical galaxies.

E(B V), and stellar mass. The bedtstellar mass is scaled also presented in Troja et §2017), but here we try thetting

up by using the ratio of the totalux to the 30 diameter with the updated data and include the A@Bst emission
aperture ux in theH band. There is a slight excess at 12 and model.

24 m (W3 andW4) over the stellar radiation. Therefore, we These SED-tting results indicate that NGC 4993 has a
also tried to t the SED with SSP model templates that include stellar mass of3-6) a 10'° M., a metallicity of 20% to 100%
AGB dust emissiorfPiovan et al2003, and we added thé/3 (with the best t at 1009, and a of 0.3-0.5 Gyr. The age is

and W4 data points in the tting. The tting results are  loosely constrained to be3 Gyr (95% con dencg. However,
presented in Figurg and Table2. Note that a similar result is  the stellar mass is sensitive to the assumed initial mass function
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