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Interferometric Measurement of Thickness using a Pico-second Pulse Laser

Yoshihiro OSHIDA

In this paper, a thickness measuring system using a pico-second pulse laser is proposed. The properties of the Pico-
second Pulse Laser are narrow pulse width, high energy density, high peak power and broad bandwidth of oscillation.
The pulse laser is used for micromachining. But, the coherency of the pulse laser is low due to broad bandwidth.
Moreover, two light waves with optical path difference over the pulse width cannot interfere, then the interference
fringes are not observed. Therefore, in the interferometer using the pulse laser, two path lengths (reference beam,
object beam) must be equal to obtain the interference fringes. In this method, by maximizing the contrast of the
interference fringes, the interferometer with zero path difference between two paths can be constructed. When the
transparent media is placed in the object beam of this zero path difference interferometer, the contrast of the fringe
decreases or vanishes. In this case, zero path difference is achieved by moving the reference mirror to the position
where contrast of fringes is maximum value. The amount of displacement of the reference mirror corresponds to the
path difference occurred by the transparent media. Consequently thickness of the object can be measured by the

amount of the displacement of the mirror. To demonstrate the validity of this method, we show the experiment to
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measure the thickness of plastic plate. Experimental results show the validity of this method.
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PPL: Pico-second Pulse Laser

FL: Field Lens

HM1,HM2HM3 HM4- Half Mirror
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