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Abstract

As the project of the Basic Foundation Research on the ministry education, culture, sports, science and technology —
Quantum Leap Flagship Program, we are conducting the research on basic technologies for a high repetition attosecond
pulse source driven by a free electron laser (FEL) collaborating with National Institutes for Quantum and Radiological
Science and Technology, Kyoto University, Nihon University and High Energy Accelerator Research Organization. In
this project, a carrier to envelope phase (CEP) stabilized mid-infrared light source is necessary to stabilize the CEP of the
FEL. This light source is required to have the repetition frequency of about 20 MHz and the output energy of a few tens
milliwatts. To meet these requirements, we are developing the mid-infrared light source based on the difference frequency
generation driven by an ytterbium doped fiber laser system. For this purpose, the Raman-shifted soliton-pulse generation
with highly nonlinear photonic crystal fiber (HN-PCF) is adopted. The present experimental situation and numerical
evaluations for the response of the HN-PCFs are reported in this paper.
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Figure 1: Schematic drawing of the CEP stabilized
midinfrared radiation source based on difference frequency
generation using HN-PCF.
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Figure 2: Result of wavelength shifted spectra from the
HN-PCF-1040. The input power increases from light-blue
line to black one up to 2 W. These spectra were produced
by driving with an input intensity fluctuated largely.
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Figure 3: Input power dependence of the output of HN-
PCF-1040.
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Figure 4: Input pulse duration dependence.
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Figure 5: Fiber length dependence.
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Figure 6: Input power dependence of the output of HN-
PCF-800.
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Figure 7: Fiber length dependence.
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Figure 8: Input pulse duration dependence.
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