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A /2 : Half-wavelength plate L:Lens
M : Mirror
BS : Beam splitter

PBS : Polarization beam splitter
PZT : Piezo mirror
PD : Photo detector
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Fig. 1. Experimental setup of phase measurement system.
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Fig. 2. Photograph of volume phase holographic grating.
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Fig. 3. Measurement results of volume phase holographic
grating with 2.2 ym pitch.
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Fig. 4. Photograph of 8 level zone plate.
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Fig. 5. Measurement results of 8 level zone plate.
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(b) Side view

Fig. 6. Optical micrograph of PLC.
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Fig. 7. Measurement results of PLC.
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Measurement of Refractive-index Modulation Type Optical Device
Using Phase Measurement System Based on Closed Loop
Feed-Back Control
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Abstract: The refractive index modulation type optical elements with microstructure, including the optical waveguide
devices and the high dispersion Volume Phase Holographic (VPH) grating, are developed with the advancement of
optical communications system. Since optical devices are often manufactured using optical sensitization resin, they
do not have mechanical structure. Therefore, stylus method and a scanning electron microscope (SEM) can not be
used for evaluation. The structure is estimated by comparing the characteristic with simulation results. Therefore, a
simple method to directly measure the refractive index distribution is desired. We have measured directly the small-
scale variation of optical path lengths in transparent phase objects. The system is an interferometer based on closed
loop feed-back control and can measure the changes in optical path length and by scanning the sample across the
optical axis evaluate the distribution of optical path length difference. We measured Volume Phase Holographic

(VPH) grating and multi level zone plate to evaluate the system.

Key words: Phase measurement, Interference measurement, Optical device, Biological cell



