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Abstract

The free electron laser system at Nihon University can emit highly bright mid-infrared pulsed lights with a short pulse
duration. It is rare to find a facility that can emit mid-infrared synchrotron radiations with such high brilliance, and when,
it has the potential to induce nonlinear reactions by irradiating them with energy concentrated on their natural frequencies.
In particular, to enhance the performance, we are planning to develop a device that concentrates the intensity on a specific
frequency component by a high repetition rate optical frequency comb by synchronizing the intrinsic phases between
pulse generated at about 3 GHz repetitions. As a preparatory step, we are currently developing a phase correlation test
system to enhance the performance of the device. In order to detect the interference between different pulses, it is
necessary to set up a delay path for pulse time durations of 100 fs or less.
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Figure 1: Overview of optical frequency comb.
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Figure 2: Resonator overview.
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Figure 3: Overview of interference systems.
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Figure 4: Interference result (June 22).
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Figure 5: Interference result (June 29).
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Figure 6: Interference result (July 18).
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Figure 7: Self pulse correlation.
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Figure 8: Two other pulse correlations.
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