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Spectral coverage of instruments
at ESO used to observe NGC 4993

Ultraviolet

Visible

VST/OmegaCAM

Infrared

Millimetre

Spum
1 mm
5mm

First night campaign

2017 Aug 18

23:09:52
FORS2 POLARIMETRY

'23:15:08
'GROND IMAGE |

23: —
EFOSC SPECTRUM

23:22:16
XSHOOTER SPECTRUM

23:37:29
VIRCAM IMAGE

23:49:54
MUSE |FU



. GROND image of the
kilonova in NGC 4993

FOV & plate scale

optical: 5.7x5.4 arcmin; 0”.158/pixel
NIR: 10.5x10.3 arcmin; 0”.60/pixel




GROND: a 7-channel imaging

« Gamma-Ray burst Optical/Near-infrared Detector
e Simultaneous imaging in g'r'i'z2'JHK

e 2.2m MPG telescope at ESO La Silla observatory, Chile

SDSS standard stars f|e|d (2018-01-25) |
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Greiner et al. 2008




GROND observations of the kilonova

The GROND light curve & colour evolution are consistent with
radioactive powering from r-process nuclides.
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GRB 130603B (z = 0.356) (Tanvir et al. 2013)

To separate the light...
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GROND with 7-colour
simultaneously Is
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GRB 111209A/SN 201 1kl
(z=0.677)
(Kann et al. 2017)
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Model predictions

As most r-process elements lack atomic data, opacity is highly uncertain

Peak Luminosity (erg s™')
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Evolution of Kilonova Models

Parameterized Heating:

Li & Paczynski 98 Infrared
Visual
Ultra-Violet

Neutron Heating AT201 7'.ng Lathanide-Free Ejecta
Kulkarni 2005 Metzger & Fernandez 14
Metzger et al. 15 Kasen et al. 15

R-process Heating:
Metzger et al. 10
Roberts et. 11 Lanthanide Opacities:
Barnes & Kasen 13
Tanaka & Hotokezaka 13
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Metzger 2017



-24
the unknoWn CSS121015
_22| 4 o ¢—the
6.9
| LSQ13ddu ¢ ®  Sisnic 5012ca
=20} LSQlngJ / %‘
; | OGLE-2012-SN-006
the kllono_}ép LSQ13ccw *&btw‘o$\ *SN2009ip
! SN2013ej
AT201 7gfo OGLE!2013-SN-079 % @ o *X oy
SN2012ec @
* #SN2012hn
s A 1}
—-14¢ ¢ @ °
¢ |
g
kilonovae | =
~10} u u \
| u
-8l Novae - the
| | |
_6160 10 107

Smartt et al. 2015 (originally developed by Kulkarni et al. 2007)

Timescale [day]

Observatlonal space

;bright

1faint



Summary

GROND lightcurve of AT2017gfo is consistent with radioactive
powering from r-process elements. Best fit of low opacity- a blue
Kilonoval!

GROND will followup the lightcurve evolution of kilonovae with
grizJHKs. The multi-band photometry is required to construct a
bolometric lightcurve for physical study:.

GROND with 7-colour simultaneously is powerful to distinguish the
GRB afterglow and the kilonova signal.

To receive an alert of the discovery of counterparts as soon as
possible Is essential.

A re-alluminisation activity of the telescope main mirror has been
scheduled by MPIA for end of May.



Object visibility @La Silla

Altitudes, La Silla Observatory 289.2700E —29.2567N, 2347 m above sea level
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