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Fig. 3 The frequency spectrum for off-axis hologram; (a) overall frequency band; (b) frequency band
after filtering and shifting
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Fig. 4 In-line holography for a little disc. (a) object; (b) hologram; (c¢) reconstructed image field
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Fig.5 Off-axis holography for character “F”; (a) object; (b) hologram; (c) direct reconstruction(bf
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Fig. 6 Reconstructing off-axis holography by frequence filtering, (a) object, word “HOLO”; (b)
hologram; (c¢) frequency spectrum distribution of the hologram; (d) frequency spectrum after

filtering; (e) reconstructed image from the filtered frequency spectrum
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Fig. 7 Direct reconstruction of hologram for complicated object; (a) object; (b) hologram; (c)
directly reconstructed image field

Fig. 8 Reconstruction of hologram for complicated object by frequency filtering; (a) object; (b)
hologram; (c) frequency spectrum distribution for the hologram; (d) frequency spectrum after

filtering; (e) reconstructed image from the remained frequency spectrum



134 A I . 15%

ELREET, EREANNERERK, XRABMRGPETROEIBER/D. &
o TP E X R DL, BT 1 RMEAXET, BRT —1 RELHEEE. IRE
KESRHRE, SHEETX.

W it 2RECRABRMRBNEETHRSEERERFSHATENLEE, mMEFEL
BERE. H 256 MRKEFREABINLEA, +HEERALLER. €5 A W. Lohmann
ik AT AL 2 B RA LA X —RIINGHE, RIB&HELE, BRENEY. WH.

EXATFERNLFABREAGHERR AN, M TFLRENLBEXRE, IRE
— A REORBMAELR ., REML, BEAKEMFSCGENTHTFREFEER X HLe
BEAS. W, XTAMLENYECTEEENHXN, BMBRAERR. X X HE
L8R, BRAA XHFLRENLARERK, Y20 ANERNRR/D. XREREAR
BAZIERR . RAZRAETHERFAME E"P$$ﬁﬂ‘3ﬂ"ﬁ] KBRAZTFROEAR. X
RIEET B ILIE.

2 % X W

[1] A. Tonomura, T. Matsuda, J. Endo, Spherical-aberration correction of an electron lens by holography. Japan. J.
Appl. Phys. , 1979, 18(7) 1 1373~1377

(2] Q. Fu, H. Lichte, E. Volkl, Correction of aberration of an electron microscope by means of electron holography.
Phy. Rev. Lett . , 1991, 87(17) : 2319~2322

[3] Hk7F, B0, RERY, FAHXHRALBEPREAPFHREL LF MR, 1994, 1412) + 1247~
1253

[4] Xiao Tigiao, Chen Jianwen, Xu Zhizhan ef al . , Theoretical study on the direct reconstruction of LLFT X-ray
hologram with visible light. Acla Physica Sinica(overseas edition) , 1994, 3(10)  736~745

[5] C. Jacobsen, M. Howells, J. Kirzetal., X-ray holographic microscopy using photoresists. J. Opi. Soc. Am. (4) ,
1990, 7(10) + 1847~1861

[6] I. McNulty, J. Kirz, C. Jacobsenet al. , High-resolution imaging by Fourier transform X-ray holography. Science
, 1992, 256 : 1009~1012

Digital Reconstruction of Hologram"

Xiao Tiqiao Xu Zhizhan Chen Jianwen Zhu Peiping
Kou Leigang Cheng Ya
(Shanghai Institute of Optics and Fine Mechanics, Academis Sinica, Shanghai 201800)
(Received 21 July 1994)

Abstract There are many advantages while reconstructing hologram in digital way, such
as the easy elimination of aberrations, noises, and nonlinearity etc. As to short
wavelength holography ( X-ray holography, electron holography ), resolution can be
greatly improved by means of digital reconstruction. The theoretical formulae for digital
reconstruction of hologram are given. Reconstructions of in-line and off-axis hologram
respectively are brought out successfully from ideal holograms in digital way. All the
results are also analyzed.

Key words hologram, digital reconstruction.





