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... Free running femtosecond laser
... Reference clock

... Frequency measurement unit

... Phase measurement unit

... Distance calculation unit
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(57) Abstract: The present invention relates to a dis-
tance measurement device using a free running femto-
second laser-based real-time determination of a syn-
thetic wave, which is capable of measuring a long dis-
tance with high resolution by real-time measurement
of the wavelength and phase of a long-wavelength syn-
thetic wave generated due to interference between fre-
quency modes in a free running femtosecond laser. In
the distance measurement device according to the
present invention, a free running femtosecond laser
light source emits laser light; a light splitting device
splits the laser light emitted from the free running
femtosecond laser light source into reference light and
measurement light reflected from a measurement tar-
get; a reference light detector and a measurement light
detector respectively detect the reference light and the
measurement light, and respectively convert the refer-
ence light and the measurement light to electrical sig-
nals; a frequency measurement unit measures the repe-
tition rate of the free running femtosecond laser and
also determines the degree of the synthetic wave to be
extracted; a phase measurement unit synthesizes the
detected reference light and measurement light re-
spectively with a high frequency signal, and measures
a phase difference between the synthesized reference
light and the synthesized measurement light; and a dis-

tance calculation unit calculates information regarding a distance between the light splitting device and the measurement target using
the repetition rate, the degree of the synthetic wave and the phase difference.
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