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Outline
ÇSkyMapper Target-of-Opportunity (ToO) Program for 

FRBs:
ÁCommon sky with the Oz-based facilities, advantages of wide-field-

of-view and multi-colour filters!

ÁEmail-based triggering mechanism since late 2016

ÁAutomated transient detection pipeline (planned to be upgraded)

ÇSearch for associated optical emission of non-repeating 
FRBs in three ways: 2014 ~ 2017
ÁTriggered follow-up observations - Parkes + Molonglo + DWF

ÁCoordinated campaigns ςParkes + DWF

ÁPotential shadowing observations with ASKAP?
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Multi-wavelength campaignsdelivered many key 
insights, thanks to repeatingnature of FRB121102

VLA radio counterpart
(Chatterjee+ 2017)

Gemini optical counterpart
(Irregular, low-metallicity 
dwarf galaxy, z = 0.192)
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Whento look for EM counterparts ςTwo timelines

Precursor emission?
(preceding the FRB)

Prompt emission?
(generated concurrently)

Afterglows?
(rising and fading later)

BOOM!
(FRB180216A)

-˃ǎto ms

Frequency-dependent 
time delay

Radio side

Repeating?

Optical side

ҟǘ ~ seconds to years earlier?

(FRB180216B)

ҟǘ ~  minutes to hours later?



Whereto look for EM counterparts? ςLocalisation

ά{ƛǘ ŀƴŘ ǎǘŀǊŜέ
(Near-continuous 

or shadowing)

ά{Ŏŀƴ ǿƛŘŜέ
(Not available)

Email/Text/Phone or
Radio VOEVENT?

BOOM!
(FRB180216A)

-˃ǎto ms
a few 
arcsec

a few 
arcmin

a few 
degrees

RA/Dec + DM?

Projected 2D SKY



1.35m SkyMapper at Siding Spring (Wolf+ 2018)

ÁCommonnight skywith the Oz-basedfacilitiessuchasParkes,Molonglo.

ÁLimiteddepthof our single-epochimaging(e.g., r ~ 21with 100secexposure)

ÁWidest FoV(5.7 sq. degrees)comparedto other facilities + taking six-filter
imagesnearsimultaneously(20secoverheadper exposure).

FoVcomparison by Andreoni+ (2018)2.4 deg

2.3 deg



Email-based triggering system (by Dr Fang Yuan)

ÁSimplifiedversionof VOEVENTnotices,enablinga rapidresponse

ĄNewalert canbesentto SkyMapperdirectlywith onlyminutesdelay.

ÁOnly needFRBeventname(FRBYYMMDD)andits skyposition(RA,DEC).

ÁFind the best observationtime for the trigger, and then scheduleobserving
sequencewith smallrandomoffsets.

Fastest way to trigger SkyMapper! 

ά¢Ƙŀǘ ƛǎ ŜȄŎƛǘƛƴƎΗLΩǾŜ ŎŎΩŘ {Ŝƻ-Won who is managing triggers of FRBs, GW-events, etc.Seo-
²ƻƴ ǎŜŜ ōŜƭƻǿΣ Ŏŀƴ ǿŜ ǘǊƛƎƎŜǊ {ƪȅaŀǇǇŜǊΚ ά

Send an email to SkyMappernot to me if you ready!



Current transient detection pipeline 

ÁMainlydevelopedfor discoverTypeIasupernovae(Scalzo+ 2017)

Many discovery of SNs or other transients +  host galaxies

SN Ia(z = 0.11)

SN II (z = 0.03)



Need a new transient detection pipeline

ÁMainlydevelopedfor discoverTypeIasupernovae(Scalzo+ 2017), limited by

a) Filtersets: prefer to usegr bandsprimarily,

b) Pre-definedsurveyfields: hardto get flexiblepointingof the telescope,

c) Numberof minimumepochs: at leasttwo epochsper field dueto lackof
referenceframes

d) Pre-processingissues: no de-fringingwasappliedto izbands.

ĄPlanned to be implemented the Science Data Pipeline of the 
Main Survey (see Wolf+ 2018) to overcome these issues.

ĄSoon to be get nearly fullri reference coverage (> 98%) of 
southern sky with the SkyMapper Data Release 2 (Mid-2018).
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Summary of SkyMapper ToOprogram
(2014 ~ 2017)

Ą 2018A: 17 hours for MolongloFRB and DWF runs.



Case 1: Triggered follow-up observations
(Parkes + MolongloFRBs)



FRB140514 (DMFRB=  562.7 pc cm-3, z < 0.44) - Parkes

ÁTriggeredfollow-up at other wavelengths(X-ray to radio) within hours of
the event.

ÁH ohbservations2 and9 daysafter the event. Novariableobjectswereseen
acrossthe two epochsof data.

Petroff+ (2015)


