[=3
?:J"-"_"ISI*’

Absolute Distance Measurement using Synthetic Wavelength of Femto-second Laser

Yun Seok Kim*, Jonghan Jin, Ki-Nam Joo, Seung-Woo Kim (KAIST)

ABSTRACT

Technological feasibility of using recently-available femtosecond ultra short pulse lasers for advanced precision

length metrology is investigated with emphasis on absolute distance measurements with 10 pum resolution over
_extensive ranges. The idea of, using femtosecond lasers for the measurement of absolute distances is based on the fact

‘that a short pulse train is a mode-locked combination of discrete monochromatic light components spanning a wide

spectral bandwidth. The synthetic wavelength is created from the repetition frequency, f, of the femtosecond laser
and for more precise resolution, higher-order harmonics of the repetition frequency may be selected as the synthetic

wavelength by using appropriate electronic filters.
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Fig. 1 Frequency comb of femtosecond laser in the
frequency domain
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Fig. 2 Optical part of the synthetic interferometry
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Table 2 Uncertainty induced by stability of mode
spacing (U,;), power splitter( U/, ), phase meter( U/, )
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Fig. 4 Measurement result using 13th harmonics
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harmonics
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