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During DWF observations, our compression algorithm makes the transfer of optical images 35 times faster.  (Vohl et al., 2017)

DWF state-of-the-art visualization technique and analysis help us to inspect the candidates before triggering a follow up.  (Meade et al., 2017)

Results

The optical (very) fast transient sky 
Berger et al. (2013)

Abstract: We probed the fast transient sky with continuous 20s exposures with a field of view of 2.52 deg2 at magnitude 
g < 23 for 26hr, searching for minute-timescale optical transients.  Simultaneous multi-wavelength observations part of 

the Deeper, Wider, Faster program allowed us to search for fast radio burst and gamma-ray counterparts.

The “Mary” pipeline allows us to identify transient and variable sources in minutes and was used for archival searches.  (I.A. et al., 2017a)

This work was submitted for publication in MNRAS and can be found on ArXiv: 1903.11083v1

DWF and OzGrav helped coordinating the collection of data with 14 facilities during the follow-up of GW170817.  (I.A. et al., 2017b)

Which light curve is a GRB optical flash?
Cast your vote and find out the solution!
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Analysis
We processed >2000 images (26hr effective observing time, 1.2GB per 
image) using the “Mary” image-subtraction pipeline (I.A. et al., 2017a).

On top of individual images processing, images were stacked to gain depth.

We selected extragalactic fast transient candidates that are well constrained 
in time and without a stellar quiescent counterpart. 

Out of 318,672 extragalactic fast transient 
candidates, 9 passed strict selection 
criteria, 5 of which were classified as stellar 
flares.

The remaining 4 candidates have red 
counterparts but their star/galaxy 
classification is unclear.

No supernova was found associated with 
these events using the SkyMapper
Telescope.  No Fast Radio Burst was 
found during simultaneous observations 
with the Parkes and Molonglo radio 
telescopes.  No Gamma-ray Burst was 
discovered associated with the optical 
transients.

We estimated conservative upper limits 
(top) and optimistic values (bottom) for the 
rate of extragalactic fast transients
down to ~1 minute timescale.

Conservative rates

Optimistic rates

Example of extragalactic 
fast transient candidate

The flare star model plotted with 
the data is generated using 

the template built in:
Davenport et al., 2014, ApJ, 797, 122   

Take-away message: energetic extragalactic flashes may be hiding among objects with a stellar flare-like light curve.

Discovering minute-timescale extragalactic 
transients with “blind” surveys is difficult!  
Deep, wide-field, fast-cadenced 
observations are necessary to probe large 
volumes of sky and unveil rapid/faint/rare 
transients.

In this work we probe the almost unexplo-
red region of phase space where the 
limiting magnitude is beyond g < 23 and 
transients evolve on ~1 minute timescales.

The Deeper, Wider, Faster program
The DWF program (PI Jeff Cooke) probes 
the milliseconds-to-hours time domain to 
catch the fastest transients in the Universe,
including supernova shock breakout, and
counterparts to Fast Radio Bursts and 
gravitational wave events.  
We coordinate multi-facility,
simultaneous, multi-wavelength, and
fast-cadenced observations with more 
than 50 observatories. 
(Cooke et al., in prep)

Observations
Dark Energy Camera (DECam)
Field of view of 2.5 deg2

g < 23.5 with 20s exposure

4m Blanco telescope @CTIO

Continuous 20s exposures 
in g band
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