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Abstract: A recording method to suppress the zero-order diffraction term in an off-axial digital holo-
gram and to improve its effective bandwidth is proposed. The method records the hologram on the
condition that the reference intensity is more stronger than that of the object. Then, the recorded hol-
ogram is normalized by the recorded reference intensity beforehand. The natural logarithm operation
and Hilbert transform are applied to the normal hologram to suppress the zero-order diffraction and
the object complex field is recovered by an exponential operation. The theory of the method is ana-
lyzed. It shows that the logarithm operation can suppress the zero-order term and the Hilbert trans-
form can filter the desired term. Finally, the experiments are performed to validate the method. The

results show that the method can suppress the zero-order diffraction term efficiently even in the case of
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the strong spectral overlap between the zero-order term and the diffraction orders. The influence of

the intensity ratio of the light of reference to that of object on the suppression efficient of zero-order

diffraction term is analyzed. It shows that the zero-order term can be efficiently suppressed through

the proposed method when the intensity ratio is above 5.

Key words: Fourier optics; off-axial digital holography; zero-order diffraction; logarithm operation;
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(a) Reference intensity recorded beforehand
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(b) Digital hologram recorded with intensity ratio of
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(c) Hologram normalized by reference intensity and
taken by logarithm operation
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Fig. 2 Recording images and processing result
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Fig. 3 Comparison of single-sideband spectra for

duck down after Hilbert filtering and corre-

sponding reconstruction images
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Fig. 4 Comparison of holograms for scratch mirror

and corresponding spectra
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