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Development of three-color laser interferometer for high accuracy electron
density measurement
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In order to reduce a noise floor in the interferometer and measure the
plasma in high accuracy, the three-color laser interferometer which is the improved one of the
two-color laser interferometer has been developed. This interferometer consists of three one-color
laser interferometers with coaxial laser beams, and be considered as three sets of a two-color laser

interferometer. From the two sets of the two-color laser interferometer, the value consisting only
of the noise floor can be assessed. The noise floor can be reduced by subtracting the value
consisting only of the noise floor from the measurement value obtained with the other two-color
laser interferometer.

In the demonstration, a noise floor reduction by 15%, and a 100-Hz noise reduction by 53% were
achieved. The 100-Hz noise floor is caused by the vibration noise, which remains because of the
non-coaxiality of the three beams.
This result is published in Review of Scientific Instruments.
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