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A new type of laser called "optical frequency combs", which were invented around 2000, can be
applied to exploration of planets around stars outside the solar system and precise measurement
of acceleration of the expanding universe (called "astrocomb"). Traditional astrocombs have a very
limited range of wavelengths available (wavelengths 800 nm-1100 nm, 1500 nm-1600 nm, etc.).
The eventual goal of this study is to realize astrocombs in various wavelength ranges such as
ultraviolet and mid-infrared as well as visible. Precise spectroscopic astronomical observations in
ultraviolet can greatly increase the number of star systems that can be explored and contribute to
the development of exoplanet search. For example, exoplanet search of high-temperature stars,
which emit ultraviolet rays, can be considered.

Astrocombs are optical frequency combs used for calibration of astronomical spectrometers. The
current problem with astrocombs is that the optical frequency intervals are too narrow. Then the
wavelength resolution of the spectrometer is insufficient to resolve the optical comb modes
separately, and the whole spectrum looks continuous. Therefore, when actually using astrocombs,
it is necessary to thin out the number of modes (for example, mode number is reduced down to
1/100 , and then the optical frequency interval is multiplied by 100). However, in the case of mode
number reduction of 1/100, the optical power will also be reduced down to 1/100 with the current
scheme to thin out the mode number. In this study, we propose and implement a new thinning
scheme without optical power loss.

In this study, we used a novel scheme called "interleaving" to multiply the mode intervals of the
optical frequency comb. It is found that fast control of the polarization and phase of light at the
same time is necessary. This has been carried out by using a waveguide electro-optic modulator.
As a result, we successfully quadruple the optical frequency interval of the optical frequency comb.
Further multiplication is possible. In principle, there is no power loss with this scheme, and the
optical power of the astrocombs can be increased.
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A new type of laser called “optical frequency combs”, which were invented around 2000, can be applied to exploration of planets
around stars outside the solar system and precise measurement of acceleration of the expanding universe (called “astrocomb™).
Traditional astrocombs have a very limited range of wavelengths available (wavelengths 800 nm—1100 nm, 1500 nm-1600 nm, etc.).
The eventual goal of this study is to realize astrocombs in various wavelength ranges such as ultraviolet and mid—infrared as well as
visible. Precise spectroscopic astronomical observations in ultraviolet can greatly increase the number of star systems that can be
explored and contribute to the development of exoplanet search. For example, exoplanet search of high—temperature stars, which
emit ultraviolet rays, can be considered.

Astrocombs are optical frequency combs used for calibration of astronomical spectrometers. The current problem with astrocombs is
that the optical frequency intervals are too narrow. Then the wavelength resolution of the spectrometer is insufficient to resolve the
optical comb modes separately, and the whole spectrum looks continuous. Therefore, when actually using astrocombs, it is necessary
to thin out the number of modes (for example, mode number is reduced down to 1/100 , and then the optical frequency interval is
multiplied by 100). However, in the case of mode number reduction of 1/100, the optical power will also be reduced down to 1/100
with the current scheme to thin out the mode number. In this study, we propose and implement a new thinning scheme without optical
power loss.

In this study, we used a novel scheme called “interleaving” to multiply the mode intervals of the optical frequency comb. It is found
that fast control of the polarization and phase of light at the same time is necessary. This has been carried out by using a waveguide
electro—optic modulator. As a result, we successfully quadruple the optical frequency interval of the optical frequency comb. Further
multiplication is possible. In principle, there is no power loss with this scheme, and the optical power of the astrocombs can be
increased.
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