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Consult our website



Pathways

Prerequisites are explained here: 
https://www.ast.cam.ac.uk/prospective-students/undergraduate/part-iiimast



Cohort make-up

• Part III students (>2/3) + MASt students (<1/3)


• 1/2 to 2/3 apply for PhDs but not all here



Course structure

• Courses (2/3 marks) + Project (1/3 marks)



Recommended lecture courses

Two types of courses: Major and Minor 
Major: 3 units, 24 lectures, 3h exam

Minor: 2 units, 16 lectures, 1.5h exam

Lectures supplied by two departments:  
Physics and Maths 
Courses are taught at three different locations

All Maths (Major and Minor) exams  
are in June

Physics Major exams are in January 
Physics Minor exams are in April

You can take one additional course not from the 
recommended list to exams 

Note that there are small changes to the recommenced list year to year



A closer look at some of the courses



RAC: Relativistic astrophysics and cosmology

Einstein’s general relativity across our Universe: gravity & astrophysics from big bang to black holes

Theoretical & Observational: Schwarzschild & Kerr spacetime; Black hole thermodynamics;
Gravitational waves; Extreme matter & compact objects; Origin & evolution of the Universe.
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Lecturer: Sandro Tacchella



Lecturer: Henrik Latter



Astrophysical Black Holes
Lecturer: Debora Sijacki



Lecturer: Gordon Ogilvie



3. Exoplanetary Habitability 4. Observations and Retrieval Methods

Extrasolar Planets: Atmospheres and Interiors
24 Unit Course, Lecturer: Prof. Nikku Madhusudhan

1. Theory of Exoplanetary Atmospheres 2. Theory of Exoplanetary Interiors

Image Credits: NASA

Image Credits: NASA

Image Credits: ESO, NASA, ESA
JWST Exoplanet Transit ERS Team 

Madhusudhan et al. 2014, Madhusudhan 2019, Welbanks & Madhusudhan 2019 Madhusudhan et al. 2020, Piette & Madhusudhan 2021



FORMATION OF  GALAXIES
This course prepares the student for state-of-the-art research in 
galaxy formation, galaxy structure and evolution. The course 
focusses on the physical processes underlying the formation and 
evolution of galaxies in a ΛCDM cosmology. 

Topics include Newtonian perturbation theory, the spherical 
collapse model, formation and structure of dark matter haloes 
(including Press-Schechter theory), the virial theorem & Jeans 
equations, galaxy mergers, dynamical friction, cooling processes, 
theory of star formation, feedback processes, chemical evolution 
modelling and supermassive black holes. We end with the 
formation of spiral galaxies, elliptical galaxies and the Milky Way.

The course assumes that the student has had an introductory 
cosmology course (& so knows about Friedman-Robertson-
Walker universes & the hot big bang. Any of the cosmology 
courses at Part II in Mathematics or Astrophysics are fine.

Lecturer: Wyn Evans
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Planetary system dynamics 
Lecturer: Mark Wyatt

How do planets interact with each other and the system’s small bodies, and how do these 
systems form and evolve? With applications to the Solar System’s planets, the 1000s of 
extrasolar planetary systems, circumplanetary material, debris disks, the asteroid belt, 
comets, and planet formation in protoplanetary disks.

Topics covered: planetary system, architecture, two body problem, small body 
dynamics, three body problem, close approaches, collisions, disturbing function, secular 
perturbations, resonant perturbations.



Lecture courses choice
• Follow your interests


• Choose at least some lecture courses that will help you with your Project 
(normally Astrophysics heavy)


• Consider spreading workload between terms (typically Michaelmas is lecture 
heavy)


• Read project descriptions and look at the notes and past exams questions


• Follow 6-7 courses and sit exams for 4 (max 5)


• Typical load of 9 lectures per week


• Discuss your choices with the course coordinator and the project supervisor



Lecture course preparation

• Strong Astrophysics Part II foundation: Structure and 
Evolution of Stars, Stellar Dynamics and Structure of 
Galaxies, Astrophysical Fluid Dynamics, Introduction to 
Cosmology


• Lecture notes, examples and past exams are available 
online - check them out!



Examples Classes

• Instead of supervisions



Research Projects
• Project should contain independent and new research carried 

out by you


• You will need to provide a short report before Xmas


• You will need to write a full report and  
give an oral presentation of your work in front of a panel in 
Spring


• Supervisors are there to guide and discuss (at least 12 
supervisions scattered over 3 terms)



Research Project Booklet
• The past year’s booklet is available online - have a look! 

https://www.ast.cam.ac.uk/current-students/undergraduate/part-iiimast/research-project

~3 pages per project



Research Projects - Selection
• This year: 47 project choices for 37 students (so project/student ratio is close 

to but clearly above unity)


• Project booklet available in early September. Before the year starts, investigate 
and rank, send your ranked list. 


• Up to 10 with a minimum of 5 ranked projects is required 


• Impossible to rank projects without understanding the topic and the work 
involved


• Very difficult to understand the work involved without talking with the 
supervisor


• Projects are allocated based on students’ and supervisors’ preferences at the 
beginning of MT



Research Projects - Computing

• Three computing courses offered in Michaelmas


• One short compulsory introduction into Linux and the IoA 
computing infrastructure 


• Research Computing course offered as part of Data 
Intensive Science MPhil, focused on Python and coding 
best practices


• High Performance Computing 



• You simply can not do it last minute!


• Start surveying the literature and learning the tools as 
early as day 1


• Expect finding dead ends


• The bulk of work over Xmas break and in the beginning 
of Lent 

Research Projects - process



There is more to this Course!
• We expect you to attend Institute talks (Wednesday 

Seminars and Colloquia on Thursdays)


• You could consider other talk series (find out how to keep 
up to date)


• It may be wise to go to group meetings (related to your 
Project)


• Journal Club will teach you to read and understand 
scientific literature



There is more to this Course!

• Public outreach https://www.public.ast.cam.ac.uk 
get in touch with Matt Bothwell bothwell@ast.cam.ac.uk



There is more to this Course!

• IoA Coffee+Tea, every day twice a day, informal and 
interactive


• Talk to our alumni, many former Part II and Part III 
students are still around and will share a wealth of 
knowledge if asked



Have fun!


