Transfer Function Analysis for Holographic Tomography
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Single-shot holographic imaging is rather restricted in 3D performance as only spatial
frequencies on the cap of Ewald Sphere are captured. Holographic tomography improves this
[1] by mapping the complex refractive indices within an object to its 3D spatial frequency
support, but diffraction effects in the regime of optics must be accounted. There are two ways
to achieve tomography in holographic system, either by rotating the sample or by scanning
the illumination beam. The case of rotating the object has been recently investigated by Vertu
et al [2] and they showed that in this case a diablo can be formed in Fourier domain and a
region of missing spatial frequencies resembles the shape of an apple core. In this paper, we
consider the case of scanning the illumination in one direction. The 3D coherent transfer
function (CTF) was derived firstly under paraxial approximations. The shape of the
calculated 3D CTF takes on a form of what we might call a
“peanut” [3]. Compared with the shape of an apple core, the
' peanut is non-isotropic, and it extends to non-symmetry in s
direction generally. Interestingly, when considered at
high-aperture imaging conditions, the “peanut” takes on a
slightly different shape and the spatial frequency singularity
is no longer observed. The analytically derived 3D CTFs
and their spatial cutoffs from both the apple core and the
peanut can be used to give an insight into the behaviors of
Fig.1. Spatial cutoff of the 30 CTFfor  the imaging systems. Resolution as well as the capacity for
paraxial peanut 3D object information reconstruction can be compared.
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