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Abstract: 

X-ray Free Electron Lasers (FELs), with the femtosecond coherent x-ray pulses and their 

unprecedented peak brightness, have found numerous applications spanning across wide 

areas of research fields [1]. This naturally led to a growing interest in extending the optical laser 

measurement methodologies to atomic time and length scale [2] and calls for the development 

of optical components and systems to manipulate x-ray laser pulses in the multidimensional 

space of time, spectrum, space and trajectory. In this talk, I will summarize our developments 

of x-ray crystal optics at the Linac Coherent Light Source in the form of hard x-ray delay lines 

to generate identical double x-ray pulses with controllable femto- and pico-second-level time 

separations [3-5], in an effort to realize the measurement schemes including interferometry, 

wave mixing, and dynamic light scattering with an angstrom wavelength beam [6, 7]. I will also 

show other possibilities and concepts of the applications of crystal optics, including generating 

terawatt x-ray pulses via chirped pulse amplification mechanism [8]. 
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