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1. Project descrip)on 
 
Two important components of galaxies, which are thought to play important roles in their evolu8on, are the 
neutral hydrogen gas (HI) content and ac8ve galac8c nuclei (AGN) ac8vity. Yet very liCle is known about the 
rela8onship and interplay between these components. Studies of the neutral hydrogen content of AGN have, 
un8l now, been nearly impossible due to the lack of sensi8vity of available HI data. However, thanks to the 
excellent sensi8vity of South Africa’s MeerKAT telescope, we are now entering a realm where we will be able to 
more directly examine the influence of AGN feedback on the gas contents of galaxies. This project will take 
advantage of the revolu8onary HI and radio con8nuum observa8on powers of MeerKAT to understand the 
interplay between gas, star forma8on and the AGN duty cycle over cosmic 8me. 
 
2. Aims and Objec)ves 
 
The student will search for HI detec8ons of AGN in MeerKAT data from the MIGHTEE survey and from Open 
Time UHF observa8ons. The primary technique will be to iden8fy bright AGN in the field from the con8nuum 
data, then search for associated HI absorp8on in both L-band and UHF-band data. This project has the poten8al 
to make one of the highest redshiT detec8ons of hydrogen gas in an individual AGN. 
 
3. Poten)al Impact 
 
This project can help to shed light on several outstanding ques8ons related to AGN and galaxy evolu8on, and to 
focus areas of the SKA, including: What is the extent of star forma8on inside AGN host galaxies during different 
phases of ac8vity? How is this related to the HI gas content and feedback mechanisms? What is the connec8on 
between the fuelling and final point of star forma8on?  
 
4. Alignment with na)onal impera)ves 
 
This project aligns with the following na8onal impera8ves: 
 
i) NRF Broad Category: Environmental, Material, Physical and Technology: Astronomy is a physical-technical 
discipline and strong usage will be made of cu]ng-edge technology in South Africa 
(MeerKAT telescope). 
ii) Na8onal Priority: Transforma8on: the training of transformed, science-and-technology based researchers is 
the basis of South Africa’s future in the Fourth Industrial Revolu8on. 
iii) Grand Challenge: Astronomy: this project is astronomy, where usage is made of South Africa’s cu]ng-edge 
technology to understand the Universe and our place in it. 
iv) Sustainability Goals: Quality Educa8on. Astronomy is a STEM-discipline that forms the basis of the future 
development of South Africa and an educated popula8on. 
 
5. Na8onal infrastructure pla`orms 
 
SARAO/MeerKAT 
 
 


