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Outlines

1. GWAC system and observations 

2. Blind search for optical transients 

3. galaxy targeting search 
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GWAC and its follow-up system

Search with 
Large FoV instruments (GWAC)

Search with  
small FoV telescopes (60cm)

1. To detect the counterparts by GWAC system 

2.  To follow up the candidates found by external groups



12.4 * 12.4 deg2

Typical image for GWAC

Zoomed image

~10+5s (exposure+readout)



12.4 * 12.4 deg2

Time

Monitor the sky with high cadence (15s) 



Single images
Single images

Single images

Blind search for OT

15sec cadence

Reference Detection



Single images
Single images

Single images

Blind search for OT

15sec cadence

Reference Detection

Make the follow-up  with 60cm 
for GWAC OT candidates 

automatically 

Human vetting



The hosts of SGRB and KN

Adapted from Tanvir’ talkGW170817 / GRB 170817

It is efficient to search the KN by galaxy targeting,  
but some kilonovae would be missed since some 

SGRBs are host-less



Single images
Single images

Single images

Blind search for OT

15sec cadence

Reference Detection

Human vetting
See Tanvir’ talk
Fong et al. 2013

Make the follow-up  with 60cm 
for GWAC OT candidates 

automatically 



Fading slope of the brightness of the kilonovae 
associated with GW170817-like cases

GW170817 / GRB 170817
Arcavi et al., 2017, NatureSmartt et al., 2017, Nature

~1 mag per day in R/r band



Make a deep detection by stacking GWAC images

1*10 sec 30*10 sec

sensitive to the density of the field and the number of stacking

Code by H.B. Cai

S/N increased by ~10
Magnitude limit increased: ~2.5mag

1*10 sec 120*10 sec



Human vetting

Single images
Single images

Single images

Blind search 

15sec cadence

Make the follow-up  with 60cm 
for GWAC OT candidates 

automatically 



Stacked images
Stacked images

Stacked images

Human vetting

15 min cadence? 

Increase the detection capability

Single images
Single images

Single images

Blind search 

15sec cadence

Make the follow-up  with 60cm 
for GWAC OT candidates 

automatically 



To search for the kilonovae by  
galaxy targeting in GWAC images



Galaxies in GWAC image

The sub sample of GLADE catalog 

DEC>0 && dis<50Mpc 

Test a GWAC image observed at 16th Apr. 2018 
There are 98 galaxies. 

There are ~1600 galaxies covered for a single exposure  
if four GWAC units are operated







Data are observed at Mar. 18th, 2018

One example of the differential galaxy  
in the sub images of GWAC

New Reference Residuals

M51(NGC5194)

NGC5194NGC5195



Blind search

Galaxies targeting search

Stacking images

Single images
15sec 

15~16mag
15min 
17mag

Summary

• For GWAC: 

• Online/offline data processing:

• Blind search in the whole images by catalogue crossmatch 

• Sub-image subtraction around the galaxies in the GWAC images 

• Cadence: 

•Search for short-duration counterparts —-single images one by one(15 sec candace) 

• Search for long-duration counterparts —- stacking images (60 images, 15 min candace)

For O3: 

•  FoV: ~2500 sq^2 

•  ~1600 galaxies could be  
monitored simultaneously 


