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NEW SCIENCE OPPORTUNITIES

ENABLED BY LCLS-II X-RAY LASERS
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https://portal.slac.stanford.edu/sites/Icls public/D
ocuments/LCLS-1IScienceOpportunities final.pdf
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Executive Summary and OverviewHh\ 5

...an exciting window of opportunity exists for the U.S. to provide a
revolutionary advance in X-ray science by developing and constructing an
unprecedented X-ray light source. This new light source should provide high
repetition rate, ultra-bright, transform limited, femtosecond X-ray pulses over
abroad photon enerqgy range with full spatial and temporal coherence.

LCLS-Il represents just such an advance in X-ray laser technology and will be
a transformative tool for energy science. It will qualitatively change the way in
which X-ray scattering, spectroscopy and imaging will be used in the future, to
observe in ways never before possible, how natural and artificial systems
function, spanning multiple decades of time scales (down to the attosecond
regime) and multiple spatial scales (down to the atomic regime). LCLS-II will
further enable powerful new ways to capture rare chemical events,
characterize fluctuating heterogeneous complexes, and reveal underlying
guantum phenomena in matter using nonlinear, multidimensional, and
coherent X-ray techniques that are only possible with a true X-ray laser.
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Image of ERL-EUV Design
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2014 International Workshop on EUV and Soft X-ray Sources
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X-ray imaging with a LCS beam

phase contrast imaging

Experimental hatch

T'ube filled with He gas

Beryllium Sample 2D photo counting X-ray detector : :
window (HyPix-3000, Rigaku) abSDI‘ptIDn + I‘EfI‘EICtIDn
- edge enhancement

ERL2015 B BEKRXTAF

An X-ray image of a hornet taken with LCS-produced X-ray.
Detector: HyPix-3000 from RIGAKU. Detector was apart from the sample by approx. 2.5 m.

A. Kosuge et al., Proc. IPAC-2015, TUPWADEE 16
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