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6. Overview and aims of the research project (maximum 300 words)
The MeerKAT Absorption Line Survey (MALS) will observe ~1000 fields centred on quasars (740 
in L-band, 370 in UHF), spread across the southern sky. The wide (~1 deg) field of MeerKAT 
provides an opportunity to conduct a serendipitous survey of galaxy clusters in each MALS 
pointing. We expect there to be about 1500 clusters with masses (M500) > 3 x 1014 M⊙ within the 
survey area. All MALS pointings will be within the footprint of the Advanced ACT cosmic 
microwave background survey (De Barnardis et al. 2016), in which MALS team members are 
actively involved, and which will deliver Sunyaev-Zel'dovich (SZ) masses for all clusters above this
mass limit. High quality multi-band optical data will be available for the vast majority of these 
clusters from Dark Energy Survey, Hyper-SuprimeCam Survey, and the ESO public surveys.

We will use this large cluster sample to study the star formation activity in clusters over half the age
of the Universe. The sensitivity of MALS (~5 uJy RMS) will allow individual galaxies with star 
formation rates (SFR) > 20 M⊙/yr at z < 0.7 to be detected at 5σ, assuming the Bell (2003) relation 
between SFR and 1.4 GHz luminosity. We will measure how the star formation rate per unit cluster 
mass evolves, and investigate how this varies with cluster mass. The clean, SZ selection of the 
clusters in the MALS field will simplify the interpretation of the results, by easing comparison with 
cosmological simulations. The sensitivity reached by the MALS observations is comparable to 
surveys of ~10-100s of clusters over a similar redshift range that have been conducted at 24 μm 
with MIPS on the Spitzer Space Telescope (Webb et al. 2013), or with Herschel at 250 μm (Alberts 
et al. 2014). The advantage of our survey will be the increase in the sample size by 1-2 orders of 
magnitude, and reliable masses based on SZ observables (previous surveys are based on IR-selected
cluster samples).

7. Relevance of the research proposed to the priority areas of MeerKAT and / or SKA – refer 
to the application guide (maximum 200 words)
This research is linked to a MeerKAT Large Survey Project.

8. Research work breakdown
a. Research work structure for Year 1 (100 to 200 words) 

• Literature review of star formation in clusters.
• Development of skills in imaging and photometry of 1.4 GHz radio data (with MeerKAT 

data when available, or archival observations where not).
• Definition of initial cluster sample (based on overlap of ACT surveys with MALS).

b. Research work structure for Year 2 (100 to 200 words) 



• Study/publication based on first MALS fields observed: measurement of evolution of SFR 
in clusters with redshift.

c. Research work structure for Year 3 (100 to 200 words)
• Study/publication based on larger sample, binned by cluster mass as well as redshift. 

Stacking analysis may be performed, if desirable or necessary.

9. Availability of required data / access to required equipment / availability of research 
facilities and other resources required (maximum 200 words)
The radio data will provided by MALS. Optical data from DES/HSC/ESO Surveys will permit 
identification of cluster members using photometric redshifts (these will be used in any case to 
measure the redshifts of clusters detected in the SZ by ACT). Advanced ACT has already made 
maps covering ~15,000 square degrees and analysis of these is underway. The student will be 
provided with necessary computing facilities. UKZN also has a HPC facility if required 
(http://www.acru.ukzn.ac.za/~hippo).
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