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Refractive media flatness measurement by phase shifting digital holography

AR, A% s’ AT, ST, v

y 1 O

i)

Sungbin Jeon, Do-Hyung Kim, Janghyun Cho, No-Cheol Park, Hyunseok Yang,
Kyoung-Su Park, and Young-Pil Park

(20124 92102 H%;2012 92 17 Y AlAREZE; 20121 9 2 20 2 7 A &)

Abstract

We measured the surface flatness of both sides for refractive media using the transmitted digital holography
method. To enhance the accuracy of the result, phase-shifting system was used. With two different phase
modulation of reference beam, the phase profile of object can be easily obtained. Thus, we proposed the surface
measurement method which can measure large area fast, compared with conventional methods. To guarantee the
reliability of obtained result, we compared with Zygo measurement system. With the proposed method, the surface

flatness of 3.45um resolution could be obtained.
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iEJEHEI(DigitaI holography), ?|&&0[ ZHd A
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Fig. 1 Schematic diagram of digital holography.
BS: beam splitter, Eg: reference wave, E :object
wave, BS: beam splitter
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Fig. 2 Schematic diagram of transmitted phase-shifting digital holography system with

Piezoelectric transducer (PZT) actuator.
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Fig. 4 Glass plate surface flatness measurement result: Captured hologram image of glass plate with the
reference phase of (a) 0 and (b) —7 / 2. Restored image of (c) amplitude and (d) phase. 2D-plot
image of surface profile measurement using (e) digital holography and (f) Zygo system.
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image of surface profile measurement using (e) digital holography and (f) Zygo system.
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Table 1 Flatness measurement of digital holography

and Zygo.

Glass Quartz

Ra RMS Ra RMS
Digital | 579 | 7384 | 6177 | 7038
Holography
Zygo 68.70 | 82.23 | 74.82 | 92.96
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