
APR20-2020-000389
ET

Abstract for an Invited Paper
for the APR20 Meeting of

the American Physical Society

Ultra-compact X-ray FEL Based on Advanced Cryogenic RF techniques1

JAMES ROSENZWEIG, UCLA Dept. of Physics and Astronomy

Recent advances in high gradient cryogenic Cu structure RF research have opened the door to use of surface electric fields
between 250 and 500 MV/m. Such structures can enable a new generation of photoinjectors with brightness an order of
magnitude beyond the state-of-the-art. Further, one may accelerate these beams to GeV scale in <10 m. Such an injector,
when combined with IFEL bunching techniques can produce multi-kA beams with 50 nm-rad emittance. These beams, when
injected into innovative, short-period (1-10 mm) undulators enable ultra-compact X-ray FELs having footprints consistent
with university-scale laboratories. We discuss the design and performance of this novel light source, which promises photon
production per pulse of a few percent of existing XFELs. In the context of a nascent project on UCLA to develop this
instrument, we review implementation issues including collective beam effects, compact X-ray optics systems, and various
technical challenges. To illustrate the potential of such a light source to fundamentally change the current paradigm of
XFELs with their limited access, we examine applications in biology, chemistry, materials, and atomic physics which may
take advantage of this new model of performing XFEL science.

1Work supported by NS Award PHY-1549132, Center for Bright Beam,


