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Time-resolved X-ray crystallography allows time-dependent structural changes to be visualized at atomic-resolution as they 
evolve within protein crystals over a time-domain from sub-picoseconds to seconds [1]. Serial crystallography [2] is now 
routinely used for time-resolved X-ray diffraction studies of macromolecules at X-ray free electron laser and synchrotron 
radiation facilities. As the field grows, biological reactions that are not naturally light sensitive will be increasingly studied 
using time-resolved serial crystallography. In this presentation I will outline the development of time-resolved X-ray 
crystallography and in particular the growth of the field since the first proof-of-principle demonstration of time-resolved serial 
femtosecond X-ray crystallography [3]. Structural results from the light-driven proton pump bacteriorhodopsin [4] will be 
used to illustrate what is possible with these methods as well as discussing some controversies in the field [5].  

 

 
Figure 1. Schematic of a pump-probe time-resolved serial X-ray crystallography setup used at an X-ray free electron laser. 

Schematic taken from Reference [1]. 
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