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1. The orbit of a mystery object
Hubble image Simulation

● Fomalhaut b is a mystery object with unknown mass, possibly on a disc-crossing orbit.

● It was thought the disc could not be stable, but we showed that it could be.

● However, our simulated disc is not a perfect match to observations, and depends on 
Fomalhaut b’s orbit.

Supervisors: Dr. Tim Pearce & Prof. Alexander Krivov

Aim: use n-body simulations to constrain Fomalhaut b’s orbit.



  

2. An alien view of the Solar System

 How would the Kuiper Belt look to an external observer?

 Would we see structure? How clear would it be?

 How would it compare to debris discs around other stars?

Known Kuiper Belt objects Observation of HR 8799

Supervisors: Dr. Mark Booth & Prof. Alexander Krivov

Using the latest observations of the most distant objects in our Solar System, 
we can find out.



  

3. Enhancing dust haloes with gas

Supervisors: Dr. Tim Pearce & Prof. Alexander Krivov

 Small grains are released in 
collisions between asteroids.

 The grains may form a ‘halo’ 
extending beyond the disc.

 But we know that gas is 
present in some debris discs.

Aim: how would gas affect grain orbits, 
and the resulting halo?



  

4. Discs seen through a Fourier lens

 The ALMA observatory in Chile is one of the foremost facilities for observing 
debris discs.

 Unlike most telescopes, it is an interferometer.
 This means we don’t observe an image, but rather an interference pattern.

A debris disc... …as ‘seen’ in the Fourier plane

Supervisors: Dr. Mark Booth & Prof. Alexander Krivov

Aim: investigate how changing the disc properties impacts what the telescope ‘sees’ 
in the Fourier plane.


