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Tracing Radiation Damage in Water and Aqueous 
Solutions via X-ray Absorption Spectroscopy and 
Simulations 
The immediate response of matter to ionizing radiation is of crucial impact to many areas. Using ultrafast x-ray spec-
troscopy, we are able to gain new insight into the first steps of these radiation damage processes. When ionization 
occurs in a solution, radicals are produced in an extremely short timescale that set the stage for a chain of further 
reactions. In our earlier work [1], we have demonstrated how the creation of OH radicals can be traced via x-ray absorp-
tion spectroscopy.  

In this talk, I will present recent extension of our theoretical modeling, disentangling the x-ray absorption signal of other 
ions and radicals in liquid water. I will also present our recent work [2,3] addressing the ionization response in an aque-
ous, highly concentrated urea solution. Via time-resolved x-ray absorption spectroscopy, we are able to follow the im-
mediate ionization-triggered dynamics of molecules in the solution. It turns out that the direct response to ionization is 
a proton transfer reaction, in which the ionized urea molecule gives away a proton to a neighboring urea molecule. This 
reaction leaves a trace in the x-ray absorption transition from a core level to the unoccupied valence hole. 
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