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Highlights of Optical follow-up of graviational wave 
events with DECam



• DES-GW is a joint venture between Dark 
Energy Survey, the LIGO/Virgo collaboration, 
and other community members for optical 
followup of gravitational wave candidate 
events (e.g. neutron star mergers would 
produce EM signatures)

• Computing challenges include algorithms to 
decide on observing plan, ability to rapidly 
provision opportunistic CPU resources for 
analysis

• Successful first season resulted in followup of 
both GW detection events announced by 
LIGO, resulted in 3 publications

• Numerous improvements included for second 
season getting underway now
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Fig. 2.— Top: Single-epoch images of our main candidate from all four epochs (green circle). This is the event discovered as PS15cdi in
the PSST about 94 d prior to GW151226. Bottom: Light curve data for PS15cdi from PSST w- and i-band observations (green squares
and yellow diamonds, respectively). Our DECam i- and z-band data are shown as blue circles and red stars, respectively. The revised
DECam analysis using pre-existing templates is shown as open symbols. Upper limits are indicated by triangles. The inset focuses on our
DECam data, indicating a rapid decline in both i and z bands. We fit a power-law model to the data finding a temporal index of ↵ = �0.43
(dashed-dot line). Kilonova models from Barnes and Kasen (2013) with vej = 0.2c and Mej = 0.1 M� at a distance of 187 Mpc are also
shown (dashed line).

in z-band is ⇡ 0.10 mag d�1. Additionally, the source
exhibits a red i�z color of 0.3 mag. We fit these data to a
power-law model typical for GRB afterglows (F⌫ / ⌫�t↵)
and find a temporal index of ↵ = �0.43 ± 0.12 and a
spectral index of � = �1.8 ± 0.8, both of which di↵er
from the expected values for GRB afterglows (↵ ⇡ �1,
� ⇡ �0.75, Sari et al. 1998). Additionally, we compare
our observations to a kilonova model with ejecta param-
eters of v

ej

= 0.2c and M
ej

= 0.1 M� (Barnes & Kasen
2013). We find that the timescale of the transient agrees
with those expected for kilonovae, but the color is bluer

than the expected value of i�z ⇡ 1 mag (Barnes & Kasen
2013). Thus, the properties of this transient di↵er from
those of GRB afterglows or kilonovae. The observations
and models are shown in Figure 2.
This source was previously detected as PS15cdi on

2015 September 23 by the Pan-STARRS Survey for Tran-
sients (PSST61, Huber et al. 2015); see Figure 2. The
absolute i-band magnitude in the first PSST epoch,

61 http://psweb.mp.qub.ac.uk/ps1threepi/psdb/candidate/
1014216170021342600/

Map	of	search	images	taken	during	
followup of	first	LIGO	event

Light	fading	over	time	of	candidate	object
during	followup of	second	LIGO	event


