
The surface chemistry of complex organic molecules in space 

Project description: The interstellar medium (ISM), the space between the stars, contains vast 
clouds of gas and dust. These clouds have very low densities and are very cold (10 – 20 K). 
Despite this, they contain a wide range of atoms and molecules, and observations show that they 
support a rich chemistry, with more than 170 different species having been identified to date. At 
the cold temperatures of the ISM, molecules also freeze out on the surface of dust grains to form 
interstellar ices. The gas clouds play a crucial role in star formation, as the molecules and dust in 
the cloud radiate away the excess energy produced during the collapse of the cloud to form a 
star, allowing the collapse to continue.  

Initial models of the chemistry of the ISM considered only gas phase processes. However, it is 
now apparent that surface processes are crucially important in the synthesis of many of the 
molecules observed in interstellar clouds, especially those found in molecular ices. Surface 
processes are also thought to play a role in the ultra-violet (UV) and cosmic-ray induced 
processing of ices to form larger species (including the so-called “molecules of life”). The 
desorption of molecular ices from dust grain surfaces also provides astronomers with a crucial 
tracer of the evolutionary age of a star. 

This project will use a range of surface science techniques, including reflection absorption 
infrared spectroscopy (RAIRS) and temperature programmed desorption (TPD), to investigate 
molecular formation and reaction (thermal and electron and ultra-violet induced) on dust grain 
analogue surfaces including graphite, water ice and silicates. The experiments will be performed 
under low temperature and pressure conditions to simulate the environment of star-forming 
regions. The data obtained will be used to provide data for astronomers that can be incorporated 
into astronomical models. In particular the thermal, and UV and electron-induced processing of 
complex organic molecules such as acetone and dimethyl ether will be studied. 

For further queries contact Project Supervisor Professor Wendy Brown 
(w.a.brown@sussex.ac.uk)  
 
To be considered complete online application 
http://www.sussex.ac.uk/study/pg/applying/2015entry 
Apply for September 2015 entry. Mention name of supervisor in “suggested supervisor” section. 
In funding mention sponsored or seeking funding. In Award details mention School of Life 
Sciences funded studentship. Include brief statement of interest (upto 2 pages), CV, two 
academic references, UG/PG transcripts (if you have already graduated), IELTS results if 
currently residing in EU or haven’t got a degree from UK institute. The studentship is for 3.5 
years (full fee waiver, stipend Research Council equivalent rate). Only full time students will be 
accepted. 


