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MeerKAT Large Survey Projects (LSPs) M
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Gupta et al. 2021
MALS Early Science: First
MeerKAT UHF spectrum

Heywood et al. 2021 ~4000 SNR in 90min!
MIGHTEE Early Science: 3.5 deg? in XMM-LSS

and 1.6 deg? of COSMOS
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Observatory Legacy Programmes

Galactic Plane Survey
ol

The 1.28 GHz MeerKAT Galactic Center Mosaic
Heywood et al. 2022
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http://www.mgcls.sarao.ac.za

MGCLS: Diffuse Cluster Emission

* 62/115 clusters (54%) with 99 individual detections

..+ Faraday synthesis cubes! -~
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De Gasperin et al.
A&A, 659, 146




MGCLS: Bullet Cluster

Sikhosana et al. MNRAS sub., arXiv:2207.05492

% Detect much larger
N/S extent to the
halo

% Detect new forked
diffuse source

% In-band spix map
shows flat central
region

Declination

-55:54:00.0

58:00.0 56:00.0

-56:00:00.0

6:59:00.0 50.0

Iy (ctsfemé/s)

Declination

58:00.0

-55:54:00.0

56:00.0

-56:00:00.0

6:59:00.0  50.0 400 30.0 20.0 58:10.0 »



MGCLS: Radio galaxies
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: | Oozeer+ Galaxies 2021, 9, 102
Rudnlck et al. ApJ accept arX|v 2206 14319




Kesebonye et al., MNRAS sub.

% 20 massive clusters (ACT DR5-MGCLS) Different SFR trends in

o M,y >4x 1014 M, clusters with vs without
o 0.15<z<0.35 diffuse cluster emission

T ) § T T T T T = T
™ 20 clusters (0.15 < z < 0.35), ® 6 clusters - Relaxed clusters v 20 clusters (0'.15 <zu0:35);
0.25F MeerKAT/Radio SFR - 0.25F ¥ 14 clusters - Clusters with radio haloes and relics 0.25F MeerkAT/Radio SFR 2
30 clusters (0.15 <z < 0.3), 10 clusters (0.15 < z < 0.35),
Haines et al. 2015 (Herschel/IR SFR) ¢ MeerKAT/Radio SFR (Radio subsample)

10 clusters (0.15 < z < 0.35),
¢ MeerKAT/Radio SFR (X-ray subsample)
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M All candidates
Na < -1

o complete above 0.3 mJy
(almost order of magnitude
deeper than previous studies!)
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Knowles, Manaka et al., Galaxies 2021, 9, 89
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%* MGCLS source catalogue
for Abell 2751

o 3610 compact sources

% Catalogue cuts:

o > 50 flux density

o < 10" angular size
No match in DECaLS,
AlIWISE

o MeerKAT a < -1

179 (+95) new HzRG candidates!




Condon et aI 2020
Hydrodynamlcal backflow in giant radlo galaxy PKS 2014 o8t

Ramatsoku et al. 2020
Collimated synchrotron threads




The MERGHERS survey e

MeerKAT Exploration of Relics, Giant Halos,
and Extragalactic Radio Sources
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% Statistical studies over wide z, M ranges
o Diffuse cluster emission
o Cluster magnetic fields

* Well-selected cluster sample: ACT-DR5
o 4000+ confirmed SZ clusters
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ACT—CL J0046.4-3912 (2=0.592)

Knowles et al. 2021, MNRAS, 504, 1749 T l
% 13 cluster targets @ L-band
. . kL 38 El
o Preliminary ACT DR5 "3 § 3
o ACTSNR>10
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% spectral index studies } —f +
% Dynamical state studies § f
e.d., Pillay et al. 2021, Galaxies, 9, 97 1:“014 - -
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MERGHERS Tier 1

Mngqibisa et al., in prep
T T J0553-3342 a4
% Focus on building a statistical sample Te
in the mid- to high-redshift range Ny
o Published ACT DR5
o 04<z<0.6
14 1.5 2
© IVlsoo,sz > 7x10" M,
J2131-4019 5




MeerKAT extension

13 SKA dlshes at SKA-mid positions, mcreasmg

B
max

to 17-km

S-band commissioning

SWISS SKA DAYS 2022

Installed on all 64 dishes
Array-level commissioning underway (SARAO
+ MPfIR)

name centre

SO
S1
S2
S3
S4

mm South African Radio
Astronomy Observatory

range
2187.50 1750.00 - 2625.00
2406.25 1968.75 - 2843.75
2625.00 2187.50 - 3062.50
2843.75 2406.25 - 3281.25
3062.50 2625.00 - 3500.00




e Superb engineering has created a premier radio telescope in Africa

e MeerKAT’s science scope is very broad, already revealing new structures and
helping to solve long-held puzzles

e \Variety of publicly available data from LSPs and other programmes, e.g. MGCLS

e Lots still to do before the first phase of the SKA comes online, so watch this space!




Postdoc position @ RU  *®-
for MGCLS DR2

% Advanced calibration of all fields (DDEs and polarization) \() ?\d
% Your choice of science exploitation of DR2 BO

% 3-year post based in Cape Town / Makhanda
$ R )

For more info contact myself or Oleg Smirnov \’J/

k.knowles@ru.ac.za / o.smirnov@ru.ac.za @
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MERGHERS Tier 1 e

J0553-3342 1ar 4
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s Source subtraction
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L LR imaging

In-band spectral index maps
% Split BW into two

% Match uv-range

% Convolve to 35"
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MERGHERS: next steps

*

Radio analysis of T1 clusters
o Complete intensity + spix analysis
o Calibrate + image in Stokes Q & U

Dynamical state analysis of T1 clusters
o eRosita IEC
o DES data
o SALT spectroscopy

2022 MeerKAT Open Time proposal (UHF)
o Expand T1 sample to lower mass

o 55 clusters with M., ., > 4 x 1014 M,

Cycle 43 GMRT proposal for spectral studies

SWISS SKA DAYS 2022

Pol. intensity
|




