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            Abstract
Time-resolved crystallography with X-ray free-electron lasers enables structural characterization of light-induced reactions on ultrafast timescales. To be biologically and chemically relevant, such studies must be carried out in an appropriate photoexcitation regime to avoid multiphoton artifacts, a common issue in recent studies. We describe numerical and experimental approaches to determine how many photons are needed for single-photon excitation in microcrystals, taking into account losses by scattering.
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                    Fig. 1: Interaction of an incident light beam with a sample delivery jet and the crystals therein.



                


                
                    
                
            

            
                Data availability


The source data underlying Fig. 1 are provided as a Source Data file.



Code availability


The depth-dependent photon absorption regimes inside crystals can be calculated using a Python script or an Excel analysis sheet, both of which are publicly available on GitHub (https://github.com/MGruenbein/pump-probe-experiments). The code for calculating the reflectance and for ray tracing is available on request.
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