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SKA-mid:  2500 fibre-connected dish antennas
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SKA0: MeerKAT completed at the SA SKA Site

13 July 2018



SKA0: MeerKAT completed at the SA SKA Site
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MeerKAT Receivers

• 0.58-1.015 GHz   (UHF-band)

• 0.9 – 1.67 GHz    (L-band)

• 1.75 - 3.75 GHz  (S-band) 



www.ska.ac.za

MeerKAT Configuration



MeerKAT Array:  A powerful imaging telescope

VLA ’E’+D+C+B configuration all at once, with 4 times the FoV.



• LADUMA (Deep atomic hydrogen)

• MIGHTEE (Deep continuum imaging for galaxy evolution)
• Fornax (Deep HI Survey of the Fornax cluster )

• MHONGOOSE (targeted nearby galaxies HI)

• MeerKAT Absorption Line Survey (extragalactic HI absorption)

• ThunderKAT (exotic phenomena, variables and transients)

• TRAPUM (pulsar search)

• MeerTime (pulsar timing) 

• MESMER (High-z CO)

• MeerGAL (Galactic Plane Survey)

MeerKAT Large Survey Projects 

http://public.ska.ac.za/meerkat/meerkat-large-survey-projects



COSMOS

The MeerKAT International GHz Tiered  Extragalactic Exploration

XMM-LSS

ELAIS-S1

E-CDFS

LADUMA

MIGHTEE co-principal Investigators:  Matt Jarvis (Oxford), Russ Taylor (UCT, UWC)



MIGHTEE: Observing Plan (4 years)

MIGHTEE MID L-band: 2 μJy rms
• XMSS – 6.7 deg2

• CDFS – 8.3 deg2

• ELAIS S1  – 1.6 deg2

• COSMOS – 1 deg2

MIGHTEE MID S-band: 1 μJy rms
• CDFS  – 4 deg2

• COSMOS – 1 deg2

MIGHTEE DEEP L-band: 0.1 μJy rms
UHF: 0.1 μJy rms

• CDFS  – 1 deg2

1960 hours 5000 hours

LADUMA COMMENSAL



MeerKAT

MIGHTEE: Deep “Continuum” Survey



Radio Source Populations

Total intensity source populations counts: SKADS Simulation (Wilman et al. 2008)



Radio Source Populations – MIGHTEE

Total intensity source populations counts: SKADS Simulation (Wilman et al. 2008)



Radio Source Populations – MIGHTEE Pol

Total intensity source populations counts: SKADS Simulation (Wilman et al. 2008)



MeerKAT-16  DEEP8 Commissioning Observations 

April 2017
14 hours, 14 antennas, rms = 10 !Jy



MIGHTEE Early Shared Risk Observations



Growth of Data Volumes to Radio Astronomers

Pathfinders Precursors SKA1 SKA

PB

TB

EB



RMS = 5.1 !Jy

CDFS - IDIA CASA pipeline  - up to Direction Independent self-calibration
55 antennas, 8 hours                                             Compliments: Krishna Sekhar 



Compliments Ian Heywood



Compliments Ian Heywood



VLA
(Smolcic et al 2017a) MIGHTEE (early)

Field size ~2deg2 ~1.5deg2

Central frequency 3GHz 1.2GHz

Bandwidth 2GHz 800MHz

Integration time 384 h 19 h

rms 2.3 uJy 2.8 uJy

Angular resolution ~0.75’’ ~7’’

MIGHTEE-COSMOS vs VLA-COSMOS



MIGHTEE VLA

MIGHTEE vs VLA COSMOS

Compliments: Jacinta Delhaize UCT



MIGHTEE vs VLA

MIGHTEE VLA

Compliments: Jacinta Delhaize UCT



MIGHTEE vs VLA

MIGHTEE VLA

Compliments: Jacinta Delhaize UCT



Joint Exploration of the Deep Radio Sky with 
MeerKAT and the GMRT:
The Pathway to the SKA

Department of Science and Technology
Government of India

Indo-SA 
Flagship Programme in Astronomy



MeerKAT Core StationsAngular Resolution Complementarity

✓0.6GHz = 500✓1.8GHz = 500

MeerKAT GMRT



Sensitivity and Frequency Complementarity



SuperMIGHTEE
An uGMRT-MIGHTEE  ultra-broad band Deep full Stokes Survey 
• 0.3 – 1.7 GHz (14 deg2),  0.3 – 2.7 GHz (6 deg2) 
• rms 2 μJy per band 
• 5” resolution



Slide modified from Bryan Gaensler
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Polarimetry: Bandwidth is key

Polarimetry of PKS B1610-771 (O’Sullivan et al. 2012)

0.03        0.06        0.09        0.12       0.15       0.18        0.21

0.03        0.06        0.09        0.12       0.15       0.18        0.21

00.03       0.06        0.09        0.12       0.15       0.18        0.21

900 - 2750 MHz (MeerKAT) 550-900 MHz (GMRT)



The Square Kilometre Array

Celebration of Jasper at 80


