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Development of Frequency Stabilized Laser System for Long-lived Isotope Analysis

(2) Simultaneous Locking System for Multiple Diode Lasers Using Zeeman Effect and Interferometer

Masabumi MIYABE, Masaaki KATO, Masaki OBA, Ikuo WAKAIDA and Kazuo WATANABE

Department of Environmental Sciences
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received September 17, 2004)

In nuclear waste materials there are various radionuclides to which standard analytical techniques are difficult
to be applied. The analysis of such nuclides is expected to be of more importance in near future considering
that the clearance system permitting the recycling of the waste materials without regulatory control will be
adopted in Japan. We are developing an analytical technique where such nuclides are ionized and
mass-analyzed using diode laser based multi-step resonance photoionization mass spectrometry. The diode
laser, however, has one drawback, i.e. its oscillation wavelength is readily drifted by acoustic, electric and
optical noise, and thus the laser without frequency stabilization is not suitable for the analysis. In the present
study, we have developed (1) the diode laser whose frequency is stabilized to an intense resonance absorption
line of mbiciium by Zeeman effect and (2) the stabilization system in which diode lasers for 3-step
photoionization of calcium are locked to the Rb-stabilized laser using etalon interferometer. Additionally, to
evaluate overall frequency stability of the stabilization system, fluctuations in the photoion and fluorescence

signals arising from 3-step RIMS of calcium were simultaneously observed.

Keywords:  Diode Laser, Frequency Stabilization, Resonance Ionization Mass Spectrometry, Calcium
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