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Study on Digital Holography with Conjugated Hologram
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In this paper we have applied phase conjugated holographyto DHM (digital holography microscopy) to remove phase aberration
and noise. Generally,digital holographyincludes the phase information of the object, phase aberration terms introduced by the
measurement system and noise terms (DC term and twin images). These aberrations and noise terms decrease the quality of the
reconstructed phase image. We could obtain a conjugated hologram which includes only phase information of object. Experi-
mentally we show that distortion of image and aberration of phase in a measurement system are removed using the conjugation
hologram.

Keywords: Holography, Digital holography, Image reconstruction
OCIS codes: (090.0090) Holography; (090.1760) Computer holography; (100.3010) Image reconstruction techniques
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FIG. 1. Digital holography. a; distance between object and hologram,
b; distance between CCD and reconstructed image plan.
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FIG. 2. Schematic diagram of transmission digital holography micro-
scope. M1,M2 : mirrors, NI1,N2; Neutral density filters, ML1, ML2;
micro lenses, L1; lens, P1; Pin hole, BS1,BS2; Beam Splitters.
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FIG. 3. Complex conjugate hologram and reconstructed image. (a)
hologram(7;;), (b) hologram in spatial frequencies, (c) filtered holog-

ram(7%), (d) reconstructed phase image without object( R 0,,), (€) com-
plex conjugated hologram(1°47};), (f) reconstructed phase image with
complex conjugated hologram.
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FIG. 4. Reconstructed image in off-axis digital holography. (a)
reconstructed contrast image with hologram, (b) reconstructed cont-
rast image with complex conjugated hologram, (c)reconstructed phase
image with hologram, (d)reconstructed phase image with complex con-
jugated hologram, (e) reconstructed phase image with TFT hologram,
(freconstructed phase image with TFT complex conjugated hologram,
(g) photography of TFT.
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FIG. 5. Reconstructed image with hologram and complex conju-

gated hologram in in-line digital holography. (a) hologram, (b) holo-
gram without object, (c) reconstructed phase image with holog-
ram, (d)reconstructed phase image with complex conjugated hologram.
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