6 AR 2011, 40(4) 627-635 DOI: ISSN: 1004-4213 CN: 61-1235/04

AWIH | PIHS | SRR | g [ATERAT]  [RH)

2 6] AT 5 A 5% T 58 8 6] s R 28 [R] il X5 28 AH 4 45 3

S

HRAP a2kl 0 E 2 Mg # 50 } Supporting info
C W T RS a tH 2R b By 25 & i 2, i 200093) } PDFE(2559KB)
W b HTML
b S 3R
TR PR 55 s N o X el — A BAT AT BRI 2 8065 56 T Fresnel-Kirchhof i 56 318, 2% L8 7 (R AH T 115% k555 R dst

U 994 A XS A 5 2 2 5 530 PR3 5 MR AR WS A bR SRR A BER I B R g o it
WG 2 5B 1 RV 3 6 00 st Ml s R IR R BB
B HTEE AT T 11D U0 2 R 05 I 24 ) T8N % 18 RN T £ T AR B B 1 2) VB8 15 0 -
AR B B A T 52 9 2, FEAEA ST 13D YRS AN MU S SR TR 14D W AT ko Tag F IIAS I RS
g T R R A LA 200 Bk 4 57 47 S, DAL, 3 450 T DU P B R T S BIie 46 b B FACE

S AL TR A TR A2 BB R AT Ao 1 1 S 6 5 1L e e 20 4 R 15 B8 43 74 £ TR 1

N - g F Email Alert
WAy —LES G R TE B Y, AR SR AR SO S aa .

b SCE KA
N T T —— b B Bt
KB ARG R BEAL IS R R A o AR pR E A 2 S 25
) ) ) ) o b AR B
Effect of Spatial Coherence and in Incident X-ray Photon Energies on Clinical X- b ORI P B
ray In-line Phase-contrast Imaging o o
b ARRLAS 2 A% 328 B B

XI1A Tian®®,ZHANG Xue-long?,MA Jun-shan® CHENG Jing-hai®, HUANG YongP . -
9 9 9 SN S

(a.School of Optical-electrical and Computer Engineering|b.Shanghai Medical Instrumentation College, b ER
University of Shanghai for Science and Technology,Shanghai 200093,China) b Bk
%

F S

X-ray source is usually considered as a monochromatic point source,regardless of whose size b REAL
effect.However,in clinical practical applications,an X-ray tube is a polychromatic source with a finite 35
focal spot.The incident X-ray source was supposed as the average intensity distribution of a qusi-
monochromatic light circular source in the beginning,and then it was extended to the polychromatic
case.Based on Fresnel-Kirchhoff diffraction theory,taking the spatial coherence into account,the new in-

line X-ray Phase-contrast imaging formula was derived by Fourier transform.The absorption contrast
transmission function yre and phase contrast transmission function yre2nAR2u2/M were obtained from

the new formula,which represented absorption effect and phase effect,respectively.The curves of the

above functions for different radiuses were given by software Matlab and the optimal positions for

different source radiuses were also calculated.The theoretical analysis results are as follows:1) the

spatial coherence effect should be considered when source radius is bigger enough,and decreasing the

source radius would increase phase effect|2) there is the definitive relationship between the radius and

the optimal imaging position,which has been presented in a special case|3) the effect of source size on

phase effect is not infinite,which could be ignored when the size is equal to a suitable value.The suitable
radius is given in a special case|4) decreasing incident X-ray photon energies would strengthen PE
obviously,and the variation of photon energies has no effect on the optimal imaging position|as a

result,the new formula could be extended to the polychromatic case.In order to verify the theoretical
results,the micro-focus X-ray phase-contrast imaging experiments for the breakage surface of optical

glass detection were carried out.Some experimental results are in good agreement with theoretical
analysis,while some do not meet our expectations.The related explanations were also presented.
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