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Abstract

Progress in laser stabilization, optical frequency measurement, femtosecond laser
development and stabilization, nonlinear optics, and related topics has been grown in
the past five years. Therefore, the maintenance of the optical frequency standard was
necessary immediately. The world was excited at the technique of the optical frequency
comb that won the Nobel Prize in 2005.

The spectrum of a mode-locked laser consists of a comb of equidistantly spaced
frequencies. This comb has only two degrees of freedom, its offset frequency at zero and
the spacing of the teeth of the comb. While the spacing of the frequencies is simply
determined by the repetition rate of the laser and can be relatively easily controlled, the
offset frequency is governed by phase round trip through the laser cavity. This
carrier-envelope offset (CEO) phase is measured via heterodyning different harmonics
of the mode-locked laser spectrum. The passive stability with respect to CEO
fluctuations can be greatly improved by suitable cavity design, which greatly simplifies
the stabilization of the CEO phase.

We stabilized the carrier-envelope phase of the pulses emitted by a femtosecond
mode-locked laser by using the powerful tools of frequency-domain laser stabilization.
We confirmed control of the pulse-to-pulse carrier-envelope phase using temporal cross
correlation. This phase stabilization locks the absolute frequencies emitted by the laser,
which we used to perform absolute optical frequency measurement that were directly

referenced to a stable microwave clock.
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