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A Simulation Study on the Transfer Characteristics of the Talbot Pattern Through
Scintillation Screens in the Grating Interferometer

Kim Daeseung-Kim Youngju-Lee Seho-Lee Seung Wook

School of Mechanical Engineering, Pusan National University

Abstract Grating interferometry based imaging technology is a kind of radiation imaging system, which can acquire not
only absorption image but also phase difference and dark field image using the Talbot pattern. However, because of the
technological difficulties and high cost of fabricating the gratings that make up the system, much efforts are being made
to look for ways to replace them, The is a preliminary study to see how the Talbot pattern transfer through various
kinds of scintillators and if the optical grating can be a way to replace the conventional absorption gratings. The geome-
try of the interferometer, the scintillator model, and the scintillator thickness are the main inputs for our simulation. We
have used the concept of modulation for quantitative analysis of the contrast ratio of the Talbot pattern. This research is
expected to provide very useful information on the design of optical gratings, which is an alternative way to analyze the
Talbot pattern, which we have filed a patent on,

Key Words : Grating interferometer, Scintillator characteristic, Contrast, Modulation, Modulation transfer function
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Fig. 1. (a) Grating interferometer system structure with a conventional absorption grating, (b) Grating interferometer system with
an optical blocker after a scintillator screen, and (c) Grating interferometer geometry with no analyzer grating
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Fig. 2. Classification of grating interferometers by their
geometry: (a) the conventional geometry, (b) the
symmetric geometry, and (c) the inverse geometry

Table 1, Parameters for the grating configurations

Conventional Symmetry Inverse
Geometry Geometry Geometry
Effective 28
energylkeV]
Talbot order 3
phase shift T
L1+L2 [mm] 983
L1 [mm] 955 494 38
2l |3 494 950
pl [um] 29.05 5.4 1.08
p2 [um] 1.94 5.4 2.08
p3 [un] 1.00 5.4 27.0
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Fig. 3. Schematic of the Talbot pattern and grating
interferometer
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Talbot Signal Thickness(un) Case 1 (%) Case 2 (%) Case 3 (%)
5 3.8 3.1 0
Conventional 10 1.9 1.2 0
Geometry 15 1.3 0.6 0
20 1.0 0.3 0
5 424 40.3 18.6
Symmetry 10 31.0 26.9 13.7
Geometry 15 23.8 17.7 10.5
20 18.9 11.5 8.3
5 49.9 49.1 34.1
Inverse 10 42.4 39.8 29.6
Geometry 15 36.9 32.4 26.3
20 329 26,6 23.7
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