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Abstract

High-harmonic-generation (HHG) based seeded FEL experiments were demonstrated at SCSS, SPring-8. Seeded
FEL has advantageous features against SASE such that there is no intrinsic nature of shot-noise fluctuation and output
FEL pulses are in principle fully coherent in both transverse and longitudinal axes. In practical user experiments,
however, an overlap between electron bunches and seed laser pulses in six-dimensional phase space needs to be
precisely maintained for securing the stable lasing. Otherwise, the overlap could be quickly lost and the lasing is no
more sustained. For the stable lasing, we have developed an EO (electro-optic) based timing control system, which
enables to observe a timing drift between electron bunches and laser pulses, and compensate for it. Experimental results
of the seeded FEL with and without the EO timing control are compared, and the effectiveness of the timing system is
discussed.
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Table 1: Main parameters of seeded FEL experiment

B F

Electron energy 250 MeV
Electron charge 280 pC/bunch
Undulator period 1.8 cm

K 1.39
Radiation wavelength ~ 61.5 nm

Laser source
DAZZLER Half waveplate
LA AO-modulato
7\ EO-probing olarizer
HHG-driving : \

Glass-block bulk stretcher
HHG chamber \
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Fiber spectrometer
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In-vacuum undulator
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Figure 1: Experimental setup of seeded FEL with EOS timing system.
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Figure 2: Spectral peak intensity distribution as a
function of its peak wavelength for 10,000 shots.
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Figure 3: Shot-by-shot output pulse energies for 1.5
hours.
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Figure 4: Timing drift (a) without, and (b) with EO
timing control.
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Figure 4: Spectrum of higher harmonic FEL at 30.8
nm.
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