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Abstract In the ghost imaging, a pseudo-thermal light source is generated by illuminating a diffuser with coherent
light. However, in the X-ray region, the incident light of a pseudo-thermal light source is partially coherent, and the
spatially partial coherence of the light has a great influence on the imaging quality. The influence of the X-ray partial
coherence on the second order correlation function of pseudo-thermal light source is analyzed theoretically using the
Gaussian Schell model. The simulation results based on the statistical optics are also given. Both the theoretical and
simulated results show that the visibility and resolution of the ghost imaging are influenced by the X-ray spatial
coherence. In the case of limited spatial coherence, the visibility of X-ray Fourier-transform ghost imaging can be
improved by using a pinhole in front of the diffuser, and the width of the pinhole should be equal to the transverse
coherent length of the X-ray. It will be beneficial to achieve the wide applications of X-ray Fourier-transform ghost
imaging.

Key words imaging systems; ghost imaging; X-ray imaging; partially coherent; pseudo-thermal light source
OCIS codes 110.6820; 340.7440; 030.1640; 030.6600

15 5

1995 4, Pittman ¢ R B &S5 T e B2 7= 2 B B 7 20 9800 19 05 SO0 RN Bt 85 445 5
AR TR R 2 [ AR R X B R B AR (G B R RE SR AA . T A T Y AR
DL, B 5 52 BBOR B L B9 56 TE . BH) . AN X 2 — R it 7200 SR 1T 2002 4F , Bennink 45 ) ] 22 i
POCE ML T GL LG - M HOC I 1Y G AR 2 K 1 B IE W RS2 38 38 7- . 2004 4F, Cheng 451 M\

Wi B 2016-11-08; WRMEH A . 2016-12-16
E&TH: HEXAAR#E4SERMH(1162781D)
EE R RAERA992—) B BHFR A, FLENF RIS S B . E-mail: tanzj@siom.ac.cn
SUmE A W E1978 ) A A BIWRSE B A 2 5O, 32 A TR IR AR T T R BE T
E-mail: yuhong@siom.ac.cn GE{FECE A)

0411001-1



ot % % i1

GEitess B A B I L B BAEWT T ARAR OB IR AT LASE B GLL R HAg i T — Ml F T X O Y J0 3% 45 d B i
AR B SR AR (FGD J7 ik » T A 5 70 B X O AR BRI T — Ffli i S8 . FGT J7 ik 5k =3 1)
ARG A S 1 DR EORE fh 1) (8 5L ok 72 A S i P O S A B R A i S S R A TR G X
TSR AR AR LB T A SR AR R X FGT B A A BR 7 B3 A 52 BRI R
JRH AR BR T X6 AR A0 R SF . 2006 4, Zhang 2R K 532 nm /Y AT 0% 5230 T J0 35 55 1
R A A B BRI B IR S S i R L RIAH o B XUSE R . 2007 AR Liw S0 7R A 2 (A] 5 A L AR
e AR A 3 IR IE T ORI 22 SRS A X 45 R B S 2012 4F, Wang % 5l AR BLR R T 15 53K
WS RS ) 7 i B v e L I A 4 IR B SRR RICR AR T . 2016 4, Yu SR T B9 () A5 R S
£ 0.1 nm B X0, 58 1 X Ot FGT A B R SE86 , i ARAS 1 5 45 1 pom 4058 B4 08 AR 422341

G5 B3 AR T I 2% A, B 5 290 5% AR T I 18] A B8 563 20 A, K T 50 S RO A8 A ik ] 3 5, G o
ALK TR0 45 % o S R ]S SR B O 2 R N RO AR LS RO IO A 77 2R 8 R R ] Martienssen
SEUYT 1964 AF K BT 5 IR S WOGIE S e e BN B L 32 BB bR B JC AR /N ORI 1S O R 3  5E ad
T TS e B0 P T S B T IR )T 0 AR R R EOR K SRR L B X ORI B0 ' TR LR L A
1 X O UR n oR R Y [ 25 A S OB U NN XA, s (DA T PR LA BRYY L FE AT Y Xt FGT 5%
56 v o 3 e 7 S v P 4 I 40 Sk AR AG T AR S TRDAR T O TT A S D' ) s ] A T o TR RO R Y R I 7 I
RTAIBETE IR Z L

AR 30 S RS B HON B L B AR O D B AR O SR R B (GSMD L WERE B HE S T AT BROE
BEAY /IS AT R RO 788 70 A T D't i o 55 5 1 30k PRI TRT 114 9 S Ik BRI K i AT R L O 4 Hh AT R A
ORI BRPE o [R) I e e 5 T e T O A B BB, D5 ik B AEL T IR A XD e IR A i SR pR B S H: FGT &5 28R
FARS 7 1 e O e i B A FL A% I, R LA o 38 20 R T PR 2 L B FGT AT S R A W] WL BE . i 5 o
Bt £L 5E B XS FGT 7 58 BURE RS2 R 8 E T 76 A S 6AR T ROT8 2 591 20 F B FL A9 9 B2 508 A R 2R
25 (AR PR BRI XOEE IR R BGR B 19 Xt FGT Al BLM A2 e i 4]

2 BB

63 1) Bk T R P — AR Y Y DGR BRI R BB . LIS T b X TP I A R 2 B 2, AR
B SR HK pR BB E
T, (x) I, (x2)?
T ()2 (x))]
P o) KR R 0 — AR B SCHK sk B e 1 O ik P R T O ik BT L, g
(B R T GRS AT DL 2 T LA E U3 — £k 9 B G 106 iR 50 A 08 (i S e 1 X G, X Ok 72 ka7
4 5 1l 2 OGS I GE T B 6 e B8 SO Al A R L TR R A 0 AR T A ) R A R R T R D R
TR 25 BT 11 000G Y5 30 P R 5 1 A SR 2%, W JOE B 3 1 5 DA T T LB S ) R S Had g
8% T8 373 25 TR AH 1 ) 5

W1 7R s 5 R I RO IR SR T 2 8] AH 1 OG5 BRI B 72 HOS B U5 5 4R 45 HRE 37, (6 — D AR T I
() AR I 48 T DL s T AR RO BROBE 1, o @i ) BN B iz 8l B — R B ARIE E. (o) RAEMUE,
PLARAS AN 5] (4 HOBE PR 52 B 22 U L 7 38 22 W BRCBRE T X FE AT e 117 180T A4S 3

I, (x,) :deldxﬂEx () E] (x2)2h, (152, )R, (x252,) s (2)

Ry (e, ) S RO 5 P T 38048 000 S T ) K a7 R K 22006 5 R 07 TG O ) 00T

Q)

g2V (X)) =

h,.(Jc,\,JL',):exp[—;{ITTc (x, —x,) "], (€D)

KHCE, (20 E (x,)) R BIEH G AT — B S R4 1208 H &8 3 20 6« 31035 6 BICRS 1i 2 1h0 A9 A 596 1y
*Fﬁﬂ‘éﬁ%@ﬁ( J (Il ’Iz):<Eo (171 )Eo* (Iz)>$ﬂ%ﬁ%ﬁiﬁg,ﬁég/§%mg E( (f)y‘:’
(E;(x ) E] (x2)> = (x1sx:)E (x1)E (x2) ), )

0411001-2



ot % % i1

diffuser

light source

D, T‘—

B O R
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