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Young Interferometer
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Figure 7: Colorized image from CCD for double
pinhole with 7um separation distance at 12.7%
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Figure 9: Horizontal line cut plot of
intensitv vs nosition from 7.

L-YRTDZ ETIEH B A, BLOTLSU D Visibility (30,




sV

H>27)L 3(a)
Al)syk 20 um x 20 ym

= R—ILIZ&KB-




\\‘:-OF'

FIIER—ILIZEKSD T
FEE A[A]

H2 7L 3(a)
100 ym % 100 pm

S 680nm @ 4

-
T
e
e
e
e
ey =
N
W ————
e
b
_= e
(—
—




\\‘:-OF'

FIINETHR—ILIZEST;
FEEH A

YT 2
AJyk 100 um x 100 ym

Cas @ s et S B T o R

®170 nm




OE—LURAERBDOEED

+HEaAe—L U RAENFOoNDEN IO,

SFEHMERIMETHHTELLY,
MNEYDRITEEIDE,
50 nm UL T DM TIZIXEAGEANE

WMLVFE, ER/RAAVE—L (FIB) EEFZEALTLY,

C JYKRKETIE PF THHAHGFIAE—LVARMNMIoND,
BIZIX. A =10 nm, 1m LD 100 um Ev—ILZ{RIEBIIRET HE
JE—L2RAK E=100 um




Use of coherent x-rays

Small Angle Scattering
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Pd/Pt Shadowed Polystyrene LAT




Ferritin molecules
- Single molecular 1imaging -
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Image reconstruction from speckles
— Phase recovery —

Reconstruction from speclkes (Phase recovery) Reconstructed image
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sample speckles reconstructed image
Au nano dots on SiN membrane A=17A coherent beam at X1A Oversampling reconstruction

(0.1 um diameter, 80 nm thick) (NSLS), 1.3-10° ph/s 10um pinhole
24 uym x 24 um pixel CCD

Miao, Charalambous, Kirz, Sayre, Nature, 400 (1999)



Phase recovery

‘Real’ Space ‘K’ Space
NxN FFT
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J. Miao et al, Phys. Rev. B 67, 174104 (2003)



Phase recovery test

Fienup Hybrid Input Output
(HIO) algorism

5 um pinhole, A =1 nm

Courtesy Dr. Sebastien Harasse



1. NRA (Non Redundant Array), URA (Uniformly Redundant Array)
AW -ZEROE—L 2 A D E =1

2. X 7— )T E#BRAOT 574 (FTH) DT ALEER

3. Massively parallel holography (URA + FTH)

4. Coherent x-ray MAD imaging (FTH + MAD)

5. Keyhole coherent diffractive imaging (XCDI + Fresnel)
6. 3D diffractive imaging (XCDI + CT)

/. Phase contrast magnetic imaging
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