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Abstract: This paper introduces the design, analysis and experimental verification of focal spot X-ray in-line
imaging system. First of all, the object transmission function is fixed by the refractive index decrement and the
absorption index of tissue according to the previously selected energy. After the factors being analyzed, such as the
distance between the object and detector, and the object edge width, which can affect imaging quality, methods
presented to improve image resolution are validated. In the experiment, plastic set square is irradiated with X-ray
phase-contrast technique. The result is then compared with that using traditional X-ray imaging technique. The
experimental results exhibit considerable consistency with former numerical simulation, which proves that the
particular method can be used to determine the parameters of imaging system.
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Fig.2 Real and imaginary parts, dand g, of the complex refractive index of breast tissue
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Fig.4 Profile of phase shift and intensity attenuation
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Fig.5 Simulation results based on conventional intensity attenuation imaging,
in condition of planar wave and spherical wave
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Fig.6 Simulation results based on the effects of different object-to-detector distances to

phase contrast of imaging, in condition of planar wave and spherical wave
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Fig.7 Effects of different R, to phase contrast of imaging, in condition of planar wave and spherical wave
7 CSFTEANBRT AT B Ry 5 A A 80 1) 5% R

5) LSO AR I 5 A B JE SR AR A AR 15 )

Bl 8 J3 7~ Ay ST T B R R TR AN IR ASE UM A9 AR 3 2507 7 5 5 AR X A A ORI R (R1 2 1m,R2 2k 0.5m,
UL AR 31 253172 B FE 4390 24 10pum, 20pm 1 40pm. b —FH B ISP THI I8 1 00, — kB f B BR T 9 175 49). 24 Ry
HI R [i] 52 I, AL 8 b W B i AR AL A 3 ) U L 0 A 0 5 0 A% 0 P 048 RIS 2 9 59 AH A 2R AR i Willkins
13RSI K Ry T AR A 25 1) 5 5 00 1 (00 R 00 0 0 2 5 55 ) 0 et AR Ao 32 5 S -2z, BR824 5 4
PR (AR 32 A 55 B /N ) A B L ot/ Ry BITHT

1.1 r 1 11 1 1.05
210 210 €
g g 2 1.00
£ 09 € 09| i E
0.8 L - W) P R R Y | 0.95
40 80 120 0 40 80 120 0 40 80 120
Y’ axis Y’ axis Y’ axis
1.1 1.05 1.05;
| 1.04|
2 1.0 2 1.00 2 0al
5 @ % 1.03
[~ ey o= !
3 g 2 1.02|
£ 09 £ 095 =
1.01
;| B —— 090 1.00 |
0 40 80 120 0 40 80 120 0 40 80 120
Y’ axis Y’ axis Y’ axis
(a) Object edge width=10um (b) Object edge width=20um (c) Object edge width=40um

(2) ARILZIAL TE LN 10um (b) WAL ZHAZ 56 4 20um (c) PAILLRITAL TE LN 40um

Fig.8 Effects of different edge width to phase contrast of imaging,
in condition of planar wave and spherical wave
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Fig.9 Comparison of the phase contrast effects at different R, when edge width increased
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Fig.10 Intensity distribution and corresponding intensity profile obtained from lab system
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