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Kensuke Tono, Shigeki Owada, and Yasumasa Joti (on behalf of SACLA)

Serial femtosecond crystallography (SFX) is a method which allows users to analyze radiation-damage-free structures of micrometer- or sub-
micrometer-scale crystals at room temperature. This method has a high compatibility with pump & probe measurement for studying fast
dynamics. SACLA offers users an experimental platform for SFX, Diverse Application Platform for Hard X-ray Diffraction in SACLA (DAPHNIS).
Users can select a variety of sample injectors according to their samples. This instrument is capable of pump & probe measurement with
nanosecond or femtosecond optical lasers.
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Damage-free structure analysis Pump & probe measurement

+ Nanosecond or femtosecond laser pulses excite samples (pump).

» XFEL pulses are used to take diffraction patterns of the samples at
transient states (probe).

» Wide delay-time range from femtoseconds to milliseconds (or longer).

Femtosecond-laser excitation

» Precise structures of micrometer or sub-micrometer crystals.
» Applicable even to crystals that are vulnerable to radiation damage.
» Major application: Protein crystals at room temperature.
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Near collinear excitation.

Double-side excitation is possible using
Timing monitor available (BL3).

optical fibers (optional)

Application: Taking a molecular movie of bacteriorhodopsin

Application

Protein-ligand complexes being
close to physiological conditions

High-resolution structures of small
molecules

Thermolysin-ligand complex Small-molecule SFX of mithrene (AgSeCgHs)

% Left: Crystal structure of mithrene,
an inorganic-organic hybrid
material (blue: Ag, orange: Se).
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