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Three-dimensional soft X-ray imaging of a thick specimen using an ellipsoidal
mirror and multi-slice approach
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3,300,000

NA

SPring-8
2000

We numerically simulated the correlation between the numerical aperture (NA)
of an ellipsoidal mirror used in the illumination optics and the spatial resolution of the
reconstructed images in the ptychographic geometry. The results showed that the spatial resolution
improves as the NA increases for the identical incident photons. Furthermore, we carried out
ptychographic measurements of magnetic thin films at SPring-8 using a large-numerical-aperture
ellipsoidal mirror as the illumination optics. By applying the phasing method to the measured
dataset (approximately 2,000 diffraction patterns), we could visualize magnetic nanodomain
structures, which were not visible in the simple transmission image.



X 100 eV 2 kev

10 nm~100 nm

4

10 nm~100 nm

SPring-8 BL25SU X

NA
2 X
2.
1 NA
X Photons/(2x2 pixels)
10 104
[ O S
2 0.10 , »
3 :
Eoos
>
2
5 0.00
o
T
NA &-0.05
Q.
/ 3 Z
0.10 e —
-0.10 -0.05 0.00 0.05 0.10
2 Spatial frequency (nm™)
X 3
XMCD
SPring-8 BL25SU XMCD-
~100 nm
1 NA
Fourier ring correlation®
NA
/

NA



2 Pt/Co

4 2000
@7 um

[1] F. Pfeiffer, Nat. Photonics, 12, 9 (2018).

[2] A. M. Maiden et al., Nat. Commun., 4, 1669 (2013).
[3] M. Odstreil et al., Opt. Express, 27, 14981 (2019).
[4] N. Banterle et al., J. Struct. Biol., 363, 183 (2013).

Mag. Cont.




ISSP Workshop 2021

2021

SPring-8/SACLA

12

2021

Researchmap
https://researchmap.jp/akihiro.suzuki







