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Abstract 

This report describes the first X-ray Free Electron Laser (FEL) imaging experiments at the 

Linac Coherent Light Source, at Stanford Linear Accelerator Centre, where a number of 

diffraction patterns with the highest quality as of today were collected from aerosolized cells, 

virus particles and protein microcrystals. Also described are a number of methods to evaluate 

the effects from the sample delivery process on organism integrity and viability. It is shown 

that Roseobacter and Escherichia coli cells maintain the ability to reproduce, and that 

Synechococcus elongatus strain 22344 has retained membrane integrity after injection into 

high vacuum. The possible infectivity loss for the marine virus Φ40:2 was investigated, but 

must be further evaluated. Methods to study the transmission efficiency of the sample injector 

were successfully investigated. The results presented in this report show that FEL imaging has 

the possibility to image alive and viable cells. 
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