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A NEW SCHEME TO GENERATE A MULTI-TERAWATT AND ATTOSECOND XFEL
PULSE

oood
Takashi Tanaka*
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Abstract

A new scheme to upgrade the source performance of X-ray free electron lasers (XFEL) is proposed, which effectively
compresses the radiation pulse, i.e., shortens the pulse length and enhances the peak power of radiation, by inducing a
periodic current enhancement with a long-wavelength laser and applying a temporal shift between the X-ray and electron
beams. Calculations show that a 10-keV X-ray pulse with the peak power of 6.6 TW and pulse length of 50 asec can be

generated by applying this scheme to the SACLA facility.
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Figure 1: Accelerator layout to realize the proposed pulse compression scheme.
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Figure 2: Calculated current distributions after (a) the
bunch compressor with the slotted foil and (b) ESASE sec-
tions.
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Figure 3: X-ray pulse growth in the early stage of FEL
amplification.
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Figure 4: Layout of the undulator, optical- and electron-delay chicanes assumed in the calculation.
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Figure 5: X-ray pulse temporal structures calculated at the ends of different undulator segments.
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