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DEVELOPMENT OF FIBER LASER SYSTEM FOR A MID INFRARED LIGHT SOURCE
WITH THE DIFFERENCE FREQUENCY GENERATION
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Abstract

As the project of the Basic Foundation Research on the MEXT — Quantum Leap Flagship Program (Q-LEAP), we are
conducting the research on basic technologies for a high repetition attosecond pulse source driven by a free electron laser
(FEL) collaborating with QST, Kyoto University, Nihon University and KEK. 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. Up to now, we have constructed a modelocked fiber laser oscillator with the frequency of 23.5
MHz, 3-W class preamplifier and 20-W class amplifier. We show the present status of developments of the laser system

in this report.
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Figure 1: Schematic drawing of the fiber laser system.
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Figure 2: Typical characteristics of the constructed Yb-fiber laser oscillator. (a) spectrum, (b) the waveform of the laser
output detected by a photodiode, (c) the trend of the output power measured by a power meter, (d) the trend of the pulse
repetition frequency measured by a universal counter, (e) the interferometric autocorrelation trace with the second
harmonic generation. The black line is the raw data with the 0.333 fs step scanning and the red, green, blue and purple
lines show the smoothing data through the simple moving averaging with points of 5, 9, 17 and 33, respectively. (d) the

bias rejected of the purple trace in (e).
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Figure 3: Preamplifier output dependence on the power of
the pump LD.
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Figure 4: Amplifier output dependence on the power of
the pump LD.
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Figure 5: Photograph of the PCF illuminated from the
opposite side of the fiber with a white LED.
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