IPAC’24 - 15th International Particle Accelerator Conference

IPAC _b 24

NASHVILLE, TENNESSEE
*USAx

MAY 19-24, 2024
q£E —
% <aPS

Contribution ID: 1796 Contribution code: MOPG61 Type: Poster Presentation

Terawatt-scale attosecond soft X-ray pulses from a
superradiant free-electron laser cascade
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High-power attosecond X-ray pulses are ideal probes of ultrafast nonlinear interactions in quantum systems.
We demonstrate the production of soft X-ray pulses with terawatt-scale peak powers and few hundred at-
tosecond pulse durations in a two-stage cascaded X-ray free-electron laser. We diagnose the pulse properties
in the time domain with angular streaking. Our results exceed the peak power of previous state-of-the-art
attosecond XFELs by an order of magnitude. Furthermore, our data provides strong evidence of operation in

the soliton-like superradiant regime of the free-electron laser at X-ray wavelengths.

Footnotes
Funding Agency

Paper preparation format

LaTeX

Region represented

North America

Primary author: FRANZ, Paris (Stanford University)

Co-authors: MARINELLL Agostino (SLAC National Accelerator Laboratory); KAMALOV, Andrei (SLAC Na-
tional Accelerator Laboratory); CESAR, David (SLAC National Accelerator Laboratory); CRYAN, James (SLAC
National Accelerator Laboratory); GLOWNIA, James (SLAC National Accelerator Laboratory); DURIS, Joseph
(SLAC National Accelerator Laboratory); LARSEN, Kirk (SLAC National Accelerator Laboratory); HOFFMANN,
Matthias (SLAC National Accelerator Laboratory); KLING, Matthias (Ludwig-Maximilians-Universitat); SUDAR,
Nicholas (SLAC National Accelerator Laboratory); OBAID, Razib (SLAC National Accelerator Laboratory); ROB-
LES, River (Stanford University); LI, Siqi (Stanford University); DRIVER, Taran (SLAC National Accelerator Labora-
tory); CHENG, Xinxin (SLAC National Accelerator Laboratory); GUO, Zhaoheng (Paul Scherrer Institut); ZHANG,
Zhen (SLAC National Accelerator Laboratory); HUANG, Zhirong (SLAC National Accelerator Laboratory)

Presenter: ROBLES, River (Stanford University)

Session Classification: Monday Poster Session



Track Classification: MC2: Photon Sources and Electron Accelerators: MC2.A06 Free Electron
Lasers



