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Development of atomic clocks by quantum interference effects: We investigate
quantum interference effects for multi-level systems in, for example, Lambda-type,
ladder type, and V-type configurations. In particular, by using nonlinear optical
phenomena such as electromagnetically induced transparency, we perform high-
resolution spectroscopy of hyperfine splitting or Zeeman splitting. By using such
measurements, we will develop compact frequency standards and atomic clocks.
Furthermore, even higher resolution may be expected by using Raman Ramsey
fringes or N-type resonances. Experiments are performed by using a hot atomic Na
vapor (Figure 1) or a laser-cooled atom cloud at 200 micro-Kelvin.

High-resolution nonlinear laser spectroscopy: By using nonlinear optical effects
such as two-photon absorption, high-resolution spectroscopy can be realized for
energy levels which would otherwise be covered by the Doppler broadening. New
information should be obtained, for example, Zeeman sublevels of excited states.

Figure 2 Laser-cooledNa atom cloud



