Chinese Physical Society
M!l ﬂ Acta Physica Sinica

. Institute of Physics, CAS

X SHE&SH S BF BRIR LA 4R
A xE FHE FEH REWN AR e FTE OFEEK
Quantitative analysis of the field of view for X-ray differential phase contrast imaging

Du Yang Liu Xin LeiYao-Hu Huang Jian-Heng Zhao Zhi-Gang Lin Dan-Ying Guo Jin-Chuan Li
Ji Niu Han-Ben

5| Fi{% K Citation: Acta Physica Sinica, 65, 058701 (2016) DOI: 10.7498/aps.65.058701
TEZ 7 132 View online:  http://dx.doi.org/10.7498/aps.65.058701
A 2% View table of contents: http://wulixb.iphy.ac.cn/CN/Y2016/V65/15

peaAl /\@H’JE@YE

Artlcles you may be interested in

T B AL RE B CT BURTTE
CT imaging method with varying energy based on logarithm demodulation
Y% 4.2015, 64(13): 138701  http://dx.doi.org/10.7498/aps.64.138701

—Fh%:T Radon 1047 # i) > 72 7 SR e HE R CT B 5k
A half-covered helical cone-beam reconstruction algorithm based on the Radon inversion transformation
VP 2E4%.2015, 64(5): 058704  http://dx.doi.org/10.7498/aps.64.058704

AR B X S 4 B A R A B B R PR S 5T
Algorithm of high-dynamic fusion image gray characterization based on variable energy
YE=4.2014, 63(20): 208703  http://dx.doi.org/10.7498/aps.63.208703

ST Mg AAL R TH ALK UG B A 58 4 1 B B 2Rih

Review of sparse optimization-based computed tomography image reconstruction from few-view projec-
tions

Yy 72422014, 63(20): 208702  http://dx.doi.org/10.7498/aps.63.208702

B XS5 A 73 RE AT FA PR e 7 AR A 2 A
Noise analysis of hard X-ray differential phasecontrast imaging
YEi=4.2014, 63(16): 168702  http://dx.doi.org/10.7498/aps.63.168702


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.65.058701
http://dx.doi.org/10.7498/aps.65.058701
http://wulixb.iphy.ac.cn/CN/Y2016/V65/I5
http://wulixb.iphy.ac.cn/CN/abstract/abstract64617.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64617.shtml
http://dx.doi.org/10.7498/aps.64.138701
http://wulixb.iphy.ac.cn/CN/abstract/abstract63457.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract63457.shtml
http://dx.doi.org/10.7498/aps.64.058704
http://wulixb.iphy.ac.cn/CN/abstract/abstract61499.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61499.shtml
http://dx.doi.org/10.7498/aps.63.208703
http://wulixb.iphy.ac.cn/CN/abstract/abstract61438.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61438.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61438.shtml
http://dx.doi.org/10.7498/aps.63.208702
http://wulixb.iphy.ac.cn/CN/abstract/abstract61210.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61210.shtml
http://dx.doi.org/10.7498/aps.63.168702

38 % 4R Acta Phys. Sin.

Vol. 65, No. 5 (2016) 058701

X S iting S AR B &A™

H o xlg EHEE EEH BRI MATE Fe)l
FEI FEX

(RINREDCHR TRESBE, SR TaFE R G (BAI. T ARH) EAsiRE, Wl 518060)

(2015 4E 10 A 10 HY; 2015 4E 11 A 29 AUREIE 56 )

X5 2 A BB FR A T A BRI S A BRI LA A eSO AR T LA I I 3, JEHLAE
JREAE B J12 W A 70 P R R i A1 FR) TE AR 0 S5 s 2 P s 0 K. KA AR R MAZ B R IS 2
[ S B N2 R LB 3R 0 KA R I /55K, 28 T SRR BAT S R BEAT IS M RRALE, 07 1 e
BB T M m sAG A I R 3R, St T SR R 1A &A%, AR St oo A A i

TR BRI N, T3 AR AR

KBEIR): XU EMR, et A R, B
PACS: 87.59.-¢, 07.85.Fv, 87.64.mh, 42.30.Rx

15 =

HASS R I X 26100 2 4F LK, X G2t
TR N 2 R D A AR B2
TEH, JCHRAEEIT W, LW Bop BLRE S T e
BRI DL K s U A A IR R I N ARS8
X5 R AR 3 AR 0 A e XA 2k 1) IR s 93 T
JAR, R ZE AR K I o BAT R 4 1 BB A
JE. SR, X ITCERBI S, Gl YR i B
LR IR A WL 2> T AR S SRR R s
PAEOGET FEREE, AT X 2 i RS 22 AR DN,
ARRE T IR T B UG A 2. S b, X iz i )
R Z )G IR IEATAR AL R A AR, TR R TR
BRI, HARGLPR 5 6 B02e & U R PR 7 B 2
AR R 1000 7 BA L U1, XSGR A A AR BAR R X
SR I MR 2 5 AR R AR A IRAS MG AS 2L
PG IR S RRAR AR IR R, 7T ASRAT A% SR U
FAG TCVE R e FE B

JUHEER, XBFERMAT B AR C e KR T

DOI: 10.7498 /aps.65.058701

LR TTE, FEL SR TR P A G 1 o
72: 001 B ER A AR T8 R M A 3 A et vk 0100
A S 2 B SRBORE 3745 J2. A4 AE 45 7 T AT
AP R AR T R B, K
7 i it BEAE R 2D R S R B el A R S ML
TPARANE TR T X S 2R PR 1, 7T AAE R X 5
B Lo sl M) Bk Rt T 0 7 ) 5 B B
IR A BAR T5 5.

2 XA Shn At kg R E

FE W R XS 2l b SRR Dt M o3 A A AR
ARG EER =AM R, RGE R BN 1B
s So NEIE XSG Go, G A G 53 53] R
JeAt AHGLEHEAN 2 A el 9 5 08 po, py AN
pa; AL N 0, 1 M ye; So I Go Z AR
BSH 20, Go, Gy M Go ZIAFIFEES 73 31N 21 FH 2.

Go 3T So 70 A NS FI LG, AN B
Vi R ARG R TR EOR, ANRZOEIE 2 18 AR

* ERAARERES (S 11404221, 11074172) P EE LS E EH4 (k5 2014M562204) b B B 5 L2525 R Bt B
(HEAES: 2015T80914) IR T AH ZE BRI 70T H 2 4 (HHES: JCYJ20150525092941019) . [ 5 H AR5 5 4R} 2 A A5 SE Rt
FOEER (HEHES: 61227802) FIE IR 5 mi FERIHH 70000 H 4R35 5 & (it 2012CB825802) #i M i

T EEME#H. BE-mail: liji@szu.edu.cn
© 2016 FEYIEF S Chinese Physical Society

http://wulizb.iphy.ac.cn

058701-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.65.058701
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 65, No. 5 (2016) 058701

AEEAMTY. G T s, B X LA
FIZAGIR, 2 Gy FIFAAE N m), B K IAT
SRR, 1 RIS REE (5 80% LA L L R ¥E
Talbot-Lau B JE 2, 75 Gy Ji& i Talbot B &9 4b 2>
TR E AR 2640 T H R SUR AR, Afg
WX SRR 2850 95, NIk, 16 [ R AL B AL TCE
Gy B AR A R 04 53 BT S R T8 oK & 1y
S moiré 480 M X HHEREE Wk G, BT
A (AR AZ AR Ak 23 51 moiré 26 SURAE, R 225 41
B Sk, {5 AT LA IR AR 1 2 8005 2 15 B R IR
UL AR RO I 22 4 A5 U2 12 BRI B SR A
MR TSR S BT AR N

I(z,y; zg)
= ao(z,y) + a1(z,y) cos [ng + gp(x,y)} , (1)

Horb, x, y 70 0l R IR 35 (AR R AAHR; g KR
KL B BT SEM AL AL ao, a1 A ag 53 013K
PRGN BE S IRIEFIAHAL. V = a1 /a0 Fon
SO L. _EAs s A b 2 B Ko i B AR A
BIEMAEES. PR T 5 AHAHE
O HHEE B So 5331l 9

o) = W@y
T(e.y) = B 2)
O.y) = 5@ y) ~ Pyl ()
Sa.y) = AV y) n

ay(z,y)ay(z,y)
FESCHH I AR AT UG TT ik, PR AE B 7R
moiré 2k SCPHR B, [R5 SO0 L B2 1 2 R Gy
P B R P02 RGO L W] AR R N
Imax - Imin
V= Imax + Imin' <5)

Go G

X
55
2%
J:;Fi
il
&

Feih

K1 XSO R HAT R R G R
Fig. 1. The principle of grating-based X-ray differen-

tial phase contrast imaging.
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Fig. 2. The principle of source grating.
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Fig. 3. The principle of phase grating.
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Table 1. The experimental parameters of grating-based hard X-ray differential phase contrast imaging [16—18],

TR SHL So po/pm p1/pm 20/mm 21 /mm 29 /mm
ZH1 35 kV /30 mA /4540 73 3.89 100 1600 44
ZH 2 40 kV /25 mA /E54E 14 3.5 100 1400 200
ZH3 60 kV/2 mA /£540 42 5.6 100 147 105
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Fig. 5. The fringe distribution of grating-based X-ray
differential phase contrast imaging in the field of 8
inches, and the Fig.5 (a), 5(b) and 5 (c) corresponds
to the simulation results of par 1, par 2 and par 3 in

Table 1 respectively.
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Abstract

Grating-based X-ray differential phase contrast imaging provides excellent image contrast for low-Z objects that

cannot be acquired by conventional X-ray imaging, which has great potential applications in the early diagnosis of cancer

and non-destructive detections of low-Z materials and devices. Large field of view imaging is a crucial factor for this

technology from the laboratory to practical application. For the objective need of large field of view, on the basis of

the Fresnel diffraction theory and the structure characteristics of gratings, we establish a quantitative physical model

to analyze the factors that affect the imaging field of view and give a feasible way for large imaging field of view. This

work provides a theoretical basis for the large field of view grating-based X-ray differential phase contrast imaging in the

future.
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