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3-5 Development of an Ultra-Narrow Line-Width Clock Laser
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An optical lattice clock and a single ion optical clock are being developed in National
Institute of Information and Communications Technology (NICT). Diode lasers are used for the
development of extremely narrow linewidth clock lasers for optical frequency standards. Using
the Pound-Drever-Hall technique, the required reduction of linewidth was achieved by locking
the laser to an ultrahigh-finesse ultralow-expansion glass (ULE) reference cavity, which is set in
the high vacuum chamber with a constant temperature and isolated against environmental
noise and vibration. As a result, the laser linewidth is decreased down to several Hz. The Allan
deviation is less than 4 Xx10-15 at an averaging time over 100 s. A vibration-insensitive optical

cavity has been designed, aiming the linewidth below 1 Hz. In this chapter, we report the
present status of development of the clock lasers at NICT.
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High frequency stability
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