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 Project Details: 
Accreting black holes hold many mysteries despite five decades of study. Most are far too small and distant 
to image directly, and so to understand the physics of such systems we must rely on what we can learn 
from the variations in brightness and the energy spectrum of the light they emit.  

In this project we will develop and test new methods for analysing and interpreting the patterns contained in 
the brightness variations of black holes - both stellar-mass black holes in our Galaxy (see image) and 
super-massive black holes in Active Galactic Nuclei. We will focus on data from optical and X-ray 
observatories, and study variations over a range of timescales from milliseconds to years. Extracting the 

most useful information from such data 
poses some interesting analysis challenges 
due to the limitations of the data, which are 
often noisy and the timing of observations 
may be quite irregular, often with data 
coming from different instruments.  
The methods we develop will have 
applications in fields outside of astrophysics 
faced with similar challenges. This project 
may be of interest to anyone keen to 
investigate the astrophysics of accreting 
black holes and with an interest in the 
emerging field of data science. 
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