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= First.4 hours: ‘of MeerLICHT coverage revealed un'usual optlcal

A Energy |n]ect|on (refreshed shock) is" most hkely explanatlon

GRB 21 O731A an unusual optlcal Ilght curve WIth puzzllng MeerKAT
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GRB' follow upw|th MeerLICHT as preparat|on for 04

Simon de Wet | SuperV|sor Prof Paul Groot
© - University of »Cape’ Town

i . .. '\ » ¢ . b ¥ -~ ’ "’ . » ~ - _— ) 6 . a : - ® . L g o 5 A
: . . .l & F . - - y » 3 o r & '. -y 3 " ) - - :
S About MeerLICHT ; - . -_-Results: 20 GRBs followed-up with 10 optical afterglow detections
4 600m fully-r robotlc optlcal'telescope located at —We follow- up Swrft and Fermi/GBM GRBs observable within 5 hours of a trlgger GBM GRBs must cover 70% with <80
“the South African Astronomlcal Observatory site in.. “tiles. 5
. - - Fully automated tr| ering, qu rqiqz filter se uence for Swift, g-band only or GBM
Sutherland Séuth Afrlca g . y 99 g, 01 ng qig q-
- Built as preCUrsor to the BlackGEM array W|th : . Fast conS|stent reportlng of results 6 GCN e P e
* alm to eo- Observe with MeerKAT it o T:fsgs(if)lr?f Ta (5)° t?:;p?}rllrssez) dx;t?itrfr(%;% . Fleld ID4
_ Wlde FOV 98 6 X 98.6 Sampled at 0 98 /plxel "o . 15:03:43 Swift /manual 13.62 Y 10601 (de Wet et al., 2021a)
=5 SDSS Ugrlz fJIterS and a W|de q band (rOugth ' R 19:51:27 Swift /manual 69.38 Y 10626 (de Wet et al., 2021b)
g+r) e ™ | M ¥ 19:07:13 Swift 138.2 Y 3388 (Groot et al., 2021a)
S : . ; - y 4 . 20:14: Swift 50.57 N 7658 (de Wet et al., 2021c)
‘= Reference images:of the entire southern'skyﬁn T N a2 1-2:00: Swift 48.00 N 11036 -
all filters enable d|fference-4mag|ng to f|nd VSR 7 22:21.08 Swift 2251 Y 3433 (de Wet et al., 2021d)
tran5|ents § - e M o B 04:37:31 INTEGRAL/manual 1.75 N 1822 (de Wet et al., 2021e)
! 5:16:27 Fermi 218.63 ssi Multiple/4772 (de Wet et al., 2021f)
=New tranS|ents rapldly |dent|f|ed through 20:48:40 Swift' 671.67 N 8479 (Groot et al., 2021b)
software pipeline: fully reduced images,. - *, I DI }‘;Z‘féigz ?e”"? gzg E Mg(‘)tslgle - :
-~ " Frof Bloemen &t al., 2016k -, P10 erma : - 5
catalogues and transrent pI’OdUCtS available 10 MebrLIGHT and- BlackGEM:.. . . 21:00:34 Swift /manual 57.2 Y 1521 (de Wet et al., 2022a)
! - ' “custom- Uit tglescopes to datsct - 13:53:15 Swift 43.10 N 9861 (Groot et al., 2022a) .
aia. 3 B % S o o ¥ '. e i) 12:24:32 Fermi /manual 66.31 Y 10343 (de Wet et al., 2022b)
¢ . B ,A new SUpernova in M100 as detected . :f 09:17:15 AGILE /manual 10.50 Y 6363 (de Wet et al., 2022c)
% L™ * 4 by.MeerLICHT. From'L to Renew 4. : Fermi 136.71, 126.98 Y Multiple/3975 (Groot et al., 2022b; de Wet et al., 2022d)
- - j . goipngh imAgerbleranco iigges.: K ¢ Fermi 8.96 Possible Multiple/8856,/9314 (de Wet et al., 2022¢)
drfference image, and'corrected o ig X ! .
. . : TS B, Slgmﬂcance image.Al cutouts are <! N £ : Fermi/manual 44.29 Y 2977 (de Wet et al., 2022f,g)
— - - — - w ! . 5x5 RV R BN e ™ :16: Swift 325.83 Y 11312 (de Wet et al., 2022h)
Ly 2 A e A s T A b : Swift /manual ~5 N 5976 GCN 32943
“‘ A' . o "‘.‘. - : g . ., , o, Pl ‘ - -.;‘ y " - ) - y ‘. s .
- .‘\ s 3 p - i A 3 NN T ii ; 2 . & Foms it » . . Ve -
3 -~ » 2" ,’\ i - . . . . - 1
. PR e e AL A A S olence h|ghl.|ghts of programme
g . . . ~ . ». " L. v ? : .« e o S . : T - 3 <« .. .
- » ; : . 3 . ‘a ‘% . po 3 . - 2 “. « ) . ; . . . . 0o b .‘. t . PRt

. GRB 211130A f|rst Ferm]/GBM burst
observed W|’ch MeerLICHT with possmle |
| afterglow R il

GRB 211130A

A GBM burst trrggereo’ observatlons
P of 72 Meerl,_lCHT flelds LY
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= Started observmg 3 hours after”
. tngger most.frelds observed 3 tlmes

Declination

& IPN reg|on announced 3’days A
post tngger "'

i = Found premlsmg afterglow :
.Qandldate below) ol results only
k reported 10. dayspost trlgger So- no
. conflrmaﬁon of aftery.ow :
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cover 90% probablllty, just like GW-events -

' "» Qptical: photometry revealed presence:of. jet
o % Radio afterglow also detected‘

i GRB pulses ¥
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Scientific just|f|cat|on for GRB programme
-:MeerLICHT and BIackGEM will follow- up graV|tat|onaI wave (GW) events dur|ng the
fourth LIGO/Virgo/KAGRA observing run
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i Finding an EM counterpart is challenging due to large error boxes ahd large

numbers of transients

> GRBs are fast transients’with rapidly-fading afterglows, requiring immediate follow-
up - ‘oo : : -~ 50 . ;

- Connection between short GRBs and neutron star mergers.firmly established

through joint detection of GRB 170817A’and GW170817

- GRB'science returns alone ¢an be high due their high redshift,' possibility of a SN or
KN, or unusual afterglows : LS

% Fermi/GBl\A GRBs have large. error boxes ‘requiring 10s to 100s of pointings to
ideal practice for O4 follow=up

2 GW follow up was coordmated through GCN, demonstratmg strong ties to GRB
commun|ty : .
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MeerLICHT follow-up of GW190814 during O3.
Our limits were not particularly constrdining for
an AT2017gfo KN at 267 Mpc

GRB 220627A : | p053|ble Iensed GRB wrth a- MeerLICHT—dlscovered

afterglow

10000

tnggers .

8000

6000

wn
©
S
2
=
~
P
4
2
3
K
o}

- Also detected by Fermi/LAT.

4000 * - Identified as pAossiny Iensed or ultra-long GRB

- GRB triggered Fermi/GBM twice, wrth almost 1000s between

2000 - Swift/XRT and MeerLICHT observations |dent|f|ed X-ray and

0 optical-afterglow <>

400 600 800 1000 1200
t—to (s)

GBM light curve of GRB 220627A

'+ “MUSE on VLT fotind redshift z=3.08; with very
str'ong foreground dbsorber

Declination
|

break at1.23 days

- Lensed scenarlo ruled out by dn‘ferent spectra in o oo
. Right /

Locdlisation of GRB 220627A by MeerLICHT
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