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Fig. 1. Space for X-ray Talbot Interferometer using LCS at AIST

Vacuum Air

SOURCE !
< > < > &
1.7m 2.55m
2 m (normally) 2. 25 m (normally) '
Window
Wall

Source size, gls: 40~ 100 um
Because the Spatial Coherence Length is less than 1um, Talbot-Lau Configuration must be used.
One option is by using a source grating, GO.
1.a. GO is inside the vacuum chamber
1.b. GO is outside the vacuum chamber

Fig. 2. X-ray Talbot-Lau Interferometer
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When GO is outside the vacuum chamber, the maximum allowed R2 is 1.95 m
(1.65m for normal settings).
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Simulation parameters
Simulation of Moiré Fringe Visibility
0.4 Source standard deviation: 10 um/ 2.35
g G1: Au (rt/2 phase grating)
£ 038 d1: 4.5 um, opening: 2.25 um
= G2: Au (height: 40 um)
= * o,
g 036 . ** * * d2: 5.3 um, opening: 2.65 um
2 * Talbot order: 1/2
g 0.34 ¢ © /
®p=1/2
g 0.32 ¢ P X-ray attenuation of 200-um Si
:% ~ substrates and air were accounted for
> o3 b e
20 25 30 35 Detector: 40-um Gd20S scintillator

X-ray Energy (keV)

where G1 has pi/2 phase shift ] ] . .
Gratings distances for 29 keV is optimal.
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1,600x 6.25 2 m WD:28.7mm
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visibility duty cycle in one pixel in one unit time
Simulation Parameters: Fixed Values
Design wavelength, A Working Equations: * Design wavelength, 4/ E: 25- 35 keV
Source grating opening, sJ0 =2.350ls 42 /dil =RI2 /RI1 * Grating pitch, d1, d2:
Source grating pitch, 440 (1) combination chosen from existing masks
Phase grating pitch, @/1 RI2 =RI1 12 /RI1 —p(di1 2.40,3.57,4.12,4.37,4.80, 5.00, 5.40, 5.80, 7.49,
Phase grating height (/2 shift) 2 /1) (2) 10.0, 14.54, 15.03, 24.39 um
Talbot order, p=0.5 1/di0 =1/di1 —1/di2 Constraint
Phase grating position, 2J1 3) * R2<195m
Absorption grating pitch, &2 Assumption
Absorption grating position, 242 * sample position is Rs=R1

do, q,: Fourier coefficient of moiré fringes



sensitivity of XTLI vs R2/R1
Design Energy: 29 keV
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