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Abstract:  

Chemical reactions are everywhere, but how do they work? For example, to produce the fibres and 
plastics we see daily, the chemical industry uses a process called polymerisation. Polymerisation involves 
using carbon ring molecules, which are somehow 
opened and then connect to each other. The term 
"somehow” is the secret of the chemical industry, as 
the process can be complex, involving catalysts, 
pressure, and temperature. Since around 19% of the 
global energy budget is spent on chemical 
functionalisation, and only growth is expected, it is 
crucial to reduce its energy footprint. 
Simultaneously, it is beneficial for the chemical 
industry to enhance the efficiency of this process, as 
it directly influences a market worth approximately 
0.5 trillion USD. I will demonstrate how attosecond 
spectroscopy sheds light on the entire ring-opening 
process for the first time. A time-energy 
measurement allows us to disentangle various 
physical processes and quantum many-body 
interactions between electrons and nuclei. Clearly, 
understanding these quantum many-body 
interactions is vital for advancing fundamental 
science and has practical implications, such as in 
polymerisation. I will also explain how we generate 
attosecond pulses and apply them to the problem 
outlined above. 
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