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Study of High-Resolution Spectroscopy
using Frequency Tunable Gigahertz Optical Frequency Comb
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High-resolution spectroscopy based on a Single-SideBand (SSB) optical
modulator combined with an optical frequency comb was proposed. A frequency
tunable comb was developed with a spectral resolution of less than 1 MHz on
the absolute frequency axis ensured by the combination of the SSB optical
modulator and frequency-locked laser diode. Also, the measurement frequency
range was determined by the frequency band of an optical frequency comb, in
which the peak intensity was individually measured by the optical heterodyne
detection method. The performance was experimentally confirmed using a
1-MHz-width resonator and a H"®*C"N gas cell.
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Figure 2 (a)lnsertion loss and(c)S/N of the SSB optical modulator against input RF frequency.(b)Insertion loss and(d)S/N of the SSB optical modulator

against input optical wavelength.
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Figure 3 Input(dashed line)and output(solid line)spectra of 5 GHz driven
SSB optical modulator driven by 5 GHz RF signal.
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Figure 4 RF power against the input optical power of the tooth in the
comb. The gray zone represents the dynamic range, in which a

linear relationship is maintained between RF power and input
optical power.
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exper;mental data(circle)are fitted by a Lorentz function (solid
curve).
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