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Abstract

Career-envelope phase (CEP) stabilized seeding is necessary to generate the attosecond x-ray pulse via higher order
harmonics generation driven by a mid-infrared free electron laser (FEL). To realize the seeding for an FEL, we are
developing a mid-infrared light source based on a difference frequency generation between the light pulse of the fiber
laser and its wavelength shifting. We report the overview of the CEP stabilized mid-infrared light source for seeding an
FEL oscillator, and the present situation of the fiber laser development.
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Figure 1: Schematic layout of the mid-infrared light
source based on the difference frequency generation
(DFG).
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Figure 2: Schematic drawing of an oscillator.
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Figure 3: Oscillator output signal waveform digitized by
an oscilloscope and its Fourier transformation. (a) the
waveform, (b) its zoom-up on the time scale, (¢) Fourier
transformation of the waveform, and (c) zoom-up of the
fundamental frequency region.
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Figure 4: Optical spectrum of the oscillator output
measured by a commercial spectrometer (CCS175/M,

Thorlabs Inc.).
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Figure 5: Trends of the output power of the oscillator and
the environmental temperature.
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Figure 6: Schematic drawing of the setup of the amplifier
development.
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Figure 7: Laser profile of the oscillator output observed by
a CMOS camera (DMK 21BUCO03, The Imaging Source)
near the lens for injection to the amplifier fiber. (a) image
on the camera and (b) its horizontal projection.
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