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Single-Grating Interferometer for X-Ray Imaging



Abstract

X-ray imaging Is often based on the
Talbot effect, and the periodic self-
Imaging of gratings. Following the work of
N. Morimoto et al., we selected three
types of phase gratings, with cross,
checkerboard, and mesh patterns. The
gratings are employed in a single grating
Interferometer, modeled as phase-only
transmission functions (because the x-ray
wavelength is much smaller than the
smallest feature size of the grating), and
their self-images are examined in
VirtualLab Fusion.




Modeling Task
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The Phase Grating

If the smallest features of a grating structure are
larger than approximately five times the wavelength
of the incident light, the resulting phase values are
proportional to the structure.

As this condition is met in this use case, we simulate
the gratings via a functional approach.

We use an ideal component in our optical setups,
where the electromagnetic field is multiplied with a
phase-only transmission function, which can be
easily programmed.
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Summary — Components...

... of Optical System

... In VirtualLab Fusion
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Cross-Pattern Phase Grating

Cross pattern

phase
value
y
LX ________________________ 0
o 30mm 970mm
input field phase grating
* point source . « different patterns
* X-ray at 8keV y

wavelength 155pm X T
4

self-image of cross-pattern phase grating

s ~
u 36: Self-lmage (Cross Pattern Grating) — ] (=] @

Chromatic Fields Set

Data for Wavelength of 155 pm [1E-3 (V/m)*2]

Y [mm]

self image pattern from
N. Morimoto, et al., Opt.
Express 23, 29399-
29412 (2015) (different
axis scaling)




Checkerboard-Pattern Phase Grating
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Mesh-Pattern Phase Grating
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Workflow Iin VirtualLab Fusion

« Specify or customize transmission functions

- How to Work with the Programmable Function & Example

(Cylindrical Lens) [Use Case]

« Select proper detector for field visualization
— Electromagnetic Field Detector [Use Case]

« Set the Fourier transforms properly

— Fourier Transform Settings — Discussion at Examples

[Use Case]
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VirtualLab Fusion Technologies
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