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UCT PhD graduate uses multi-wavelength observations to study 

galaxies' dark matter  

Focusing his research on the mass distribution and dynamics of molecular gas in 
nearby galaxies, University of Cape Town PhD graduate Dr Bradley Frank has 
analysed one of the most direct ways to study the distribution of dark matter in 
galaxies.  

Starting his MSc in astronomy at UCT in 2009, Dr Frank has also been working on 
the configuration design for South Africa’s Square Kilometre Array (SKA) pathfinder, 
the MeerKAT radio telescope. He is one of 99 PhD students who graduated at UCT 
earlier this month. 
 
Dr Frank’s thesis combines a comprehensive, high-sensitivity survey of the carbon-
monoxide content of galaxies. This survey includes observations of the stars and 
neutral hydrogen to determine the interplay between phases of galaxies’ interstellar 
medium.  
 
His analysis incorporates measuring the rotation curves of the molecular gas from 
velocity fields, derived by measuring the relativistic Doppler shift of the carbon 
monoxide’s emission. Combining these new measurements with that of the stellar 
and neutral gas distributions, forms the basis of the multi-wavelength approach that 
he uses to calculate the properties of the dark matter content of the galaxies.   
 
Dr Frank finds the molecular gas to be a reliable tracer of the rotation curve in the 
inner parts of galaxies, especially where bars and accretion disks are present. In his 
thesis he confirms the correspondence between the molecular gas mass surface 
density and stellar mass surface density, and finds that the molecular gas makes a 
negligible impact on the aggregate dynamics of nearby galaxies. 
 
Dr Frank also holds a BSc (Hons) in physics from the University of the 
Witwatersrand.  
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