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•  Phase 0 of SKA Mid dishes"
•  64 offset parabolic antennas with single-pixel feeds "

MeerKAT"
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Proposal 



Proposal 



 

Tier-1: 1000 square degrees to 5µJy rms ; possible fields VISTA-VIKING and 
KIDS fields. large-scale structure of the Universe at z ~1;  
Time estimate: 1250 hours  
 
Tier-2: 35 square degrees to 1µJy (rms); possible fields Elais-S1 (0037-43), 
XMMLSS (0218-05), ECDFS (0332-27) and COSMOS (1000+02).  sensitive 
to starbursts of 100 M yr−1 at z ~4 and SCUBA-type galaxies with > 500 M yr
−1 up to z > 7.   
Time estimate: 1950 hours 

 
Tier-3: A single pointing to 0.1µJy (rms), possibly over Chandra-Deep-Field 
South - push the telescope to its limit and studies of star-formation and AGN 
activity to levels  
Time Estimate: 5000 hours 

Continuum Proposal 

Tier-4: 0.25 square degrees @ 12 GHz to 1µJy (rms), Study AGN/
Starburst morphology 

 



MeerKAT 

Sensitivities 

Borrowed from: 

Norris et al 



• To trace the evolution of strongly star-forming galaxies 
from z~6 to the present day, and quiescent star forming 
systems from z=1-2, using a wavelength unbiased by dust or 
molecular emission. 
 
• To trace the evolution of super-massive black holes 
throughout the history of the Universe, and understand their 
relationship to star-formation. 
 
• assess the AGN mechanical feedback and environmental 
impact on the intergalactic medium 
 
• emergence of magnetic fields in galaxies, the magnetic 
properties of AGN over cosmic time, and detection of the 
cosmic magnetic web 

Some key Science goals 



The AGN luminosity function with 
MIGHTEE  



The AGN luminosity function with 
MIGHTEE + EMU 



The star-forming galaxy luminosity 
function with MIGHTEE 



The star-forming galaxy luminosity 
function with MIGHTEE + EMU 



SKA 

Polarization surveys                        NVSS 
GALFACTS 

POSSUM/WODAN 
MIGHTEE-2 

MIGHTEE-3 

Polarization Surveys"



Antenna delivery"



First Antenna Installation"



MeerKAT Configuration Layout"



MeerKAT Core Stations"



MeerKAT Central Processing Site"



MeerKAT Receivers"



Correlator channelisation  

Name Bandwidth/[MHz] 
Number of 
channels 

Channel 
width/[kHz] 

Correlator 
integration/[s] 

Wideband Course (wc) 856 : 720 usable 4096 209 0.5 

Wideband Fine (wf) 856 : 720 usable 32768 26 (5km/s) 0.5 

Narrowband Fine (nf) 5 x (856/64=13.4) 4096 3.3 0.5 

Narrowband Double (nd) 5 x (856/128=6.7) 4096 1.6 0.5 

Pulsar timing TBD TBD TBD 0.5 

VLBI 2^N*500*32 32 2^N*500 0.5 

Incoherent beam total power 856 4096 209 0.001 

Antenna voltage buffer TBD TBD TBD N/A 

TA (x4) voltage TBD TBD TBD N/A 

TA (x4) correlation products TBD TBD TBD 0.5 

Fly's eye transient search TBD TBD TBD TBD 



Science and data processing rates 
0.6GB per 0.5s 
dump!
per node!

0.7GB per 2s 
dump!
per node!

0.7GB per 2s 
dump!
per node!

Max cube size 6TB!

1TB per hour per node per level !!!



MeerKAT Timeline"



MeerKAT Timeline"



MIGHTEE issues 

Longest baseline is 8 km.  Unless extended we will be working in a 
confusion limited regime in Stokes I (probably OK for polarization..)"
"
Need to learn how to work in the confusion regime"



MIGHTEE issues 

Ramp up survey planning activity!
•  MIGHTEE has been largely inactive since the proposal"
•  Review of survey strategy. It has been several years now since the 

proposal. Review science goals and strategy."
•  Alignment and synergy with other survey project (SPARC)"
•  Early science plan, technical demonstration and data processing"
  "


