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An image reconstruction from an in-line soft X-ray hologram is investigated. An effect to
introduce a constraint of a finite object space is analyzed by the method of generalized analytic
reconstruction from discrete smaples (GRADS), and the improvement of the reconstructed image
quality is discussed. Results from the computer simulation using Fresnel phase-retrieval algorithm
on the condition of the space constraint show that noise caused by the unneeded diffraction
orders is eliminated and that the space constraint by object support is effective for improving

the quality of the image reconstruction.

An experimental image evaluation of HeLa cells using

4.5nm X-ray source is also demostrated to show the availability of the space constraint.
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Fig. 1
matrix. Order 7 is number of singular value. (a)
No aperture mask is used, and the width of the
object space is 144 um. (b) No aperture mask is
used, and the width of the object space is 40 #m.
(c) An aperture mask of 40 #um width is used and
the width of the object space is 40 ym.
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Fig. 2 The reconstructed images by GARDS method. Figs. (a), (b), (c) are reconstructed
images respectively corresponding to Fig. 1, (d) is original object.
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Fig. 3 (a) shows the two-dimensional original object with an aperture mask,
(b) is the same object without aperture mask, (c) and (d) are the corresponding
holograms, respectively. (e) shows the reconstructed image after 100 iterations
using the constraint of the circular object space. (f) shows the reconstructed
image after 100 iterations without the constraint of the object space. The dy-
namic ranges were linearly quantitized into 256 gray levels.
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Fig. 4 (a) shows an X-ray hologram of HeLa
cell. (b) is the reconstructed image by only the
inverse Fresnel transform. (c) is the recon-
structed image obtained after 500 iterations, us-
ing the constraint of the square object space. (d)
shows the reconstructed image after 500 itera-
tions without the object space constraint.
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