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Abstract: Utilizing the mode filtering and power enhancement characteristics of the optical cavity, a
scheme for generating dual-color, high repetition rate femtosecond laser based on an external frequency-doubled
cavity was proposed. Firstly, the feasibility of this method was analyzed theoretically, showing that the mode
filtering can be realized by using an optical cavity with large free spectrum range (FSR), thus increasing the

repetition rate of the laser pulse; at the same time, the power enhancement factor in the cavity would decrease
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with the increasing of the repetition rate, leading to a limited frequency doubling efficiency. A six-mirror ring
cavity with a FSR of 300 MHz along with a piece of 1 mm-thick BIBO crystal was used in our experiment. As
the femtosecond pulse with a repetition rate of 75 MHz was injected into the cavity, the fundamental frequency
and its second harmonic were generated and then separated in space. The side-mode suppression ratios of 300 MHz
repetition rate signal of the fundamental frequency (815 nm) and its second harmonic (407.5 nm) reaches 30 dB
and 20 dB, respectively. Furthermore, the frequency doubling efficiency, resonance spectrum and beam profile
were measured and analyzed, which will lay the foundation for high repetition rate quantum optical frequency
comb generation.

Key words: femtosecond laser; optical cavity; second harmonic generation; high repetition rate
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