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Fig. 1 (Color online) (a) Crystal structures of CsCuCl;. (b) Scan
profiles of the 0014 reflection for P6,22 and P6s22 crystals.
Red and blue circles represent the intensities for Pc= + 1 and
Pc= —1, respectively.

HRHOXDICRAY, TIT, HED+ITP622 %,
=3 P6522 BT 5, O & EHEELWImE I

j—g=r%\AF|22(1+sin2 6)[1+sin2 6+ Py cos? 0

F 2P sin 0]

Lleh (BEAEIF), ChiVBEBIC, 000 (I=14) K4
Tk, AMRYE Pe=+1) KL TIEFRIEMH (P6s
22) A, MR (Pe=-1) I8 L T AT REM
(P6:122) PAREDBIPFTHRELX 5 25 L DPHEMBEIND
(Fig. 1(b) /&),

00! (I=6n+2) ZHKHNERAMARCICH L TR
EHTRE A 52, TN EIITHT RS T & 2T R85 7 #%
WTELZ ERbPot, 22T, EAMREICT S0
PE»S, RO XD 7kE

_I(PC=+1) —I(P(;:—l)
T I(Pe=+1)+I(Pe=-1)

R

AERLNEHEIT S LICd A, ST, PL=01CHEE
454+ 000 (I=14) KEOEEIL

_ F2 sin 9=
1+sin? @

+0.83

L h (BERIED . XA S TSI, 4
FRMMIETNFET H5E13 R=-083L7D, £FR
KIS EAET A5G R=+0.83L 705 C E P HIRFE
N5, ATREEEL & LT REEMOT D PMEET D55,
MHORE DR TEAT NI REHABE OGNS Z &I
%%,

o= ]
[ ]
oijey Buiddii4

Fig. 2 (Color online) The 00/ (/=14) screw axis forbidden reflec-
tion dark field image (270 X 160 um? with 10 um steps). The
scale is denoted by the color bar. Excerpt from!4.
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Fig. 3 (Color online) The reconstructed three-dimensional near-
surface image of the chirality-domain distribution in the
CsCuCl; crystal. a) The penetration depth of the 00/ (/=14)
reflection and the linear X-ray absorption coefficient of
CsCuCl;. The top surfaces are flipping ratio maps (40 x 10
um? with 2 um steps) obtained at different photon energies:
b) 8.992keV, ¢) 8.987 keV, d) 8.985 keV, and e) 8.984 keV.
The penetration depths of b) 10.8 um, ¢) 12.2 um, d) 13.2
um, and e) 14.5 um are schematically shown by colorization
for the reconstructed tomographic image of the chirality-
domain distribution. Excerpt from!¥.
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Fig. 4 (Color online) (a) All-in/all-out and all-out/all-in magnetic
structures of Cd,0s,0,. The magnetic moments (arrows) on
the vertices of tetrahedron aim their center (all-in) or the op-
posite direction (all-out). (b) Profiles of the forbidden 0010
reflection at the Os Lyj; edge (10.871 keV) and at 10 K in the
case of left-handed (LHCP) and right-handed (RHCP) cir-
cular polarized incident beam. The inset shows the same
measurement at the 006 reflection. Excerpt from!6.
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Fig. 5 (Color online) (a) FR map at the 0010 reflection, as measured experimentally by rastering the sample in a plane
perpendicular to the scattering vector. The ideal crystal is outlined and the orientation of the facets is shown.
Opposite signs of the FR indicate opposite pseudo-orientations of the magnetic domains (AIAO versus AOAI).
(b), (c) FR maps and (d), (e) normalized intensity on the top (111) and bottom (111) facets after correction of
the projection, respectively. The intensity is normalized to the average value on each facet to outline the deviation
from the average structure. All scale bars are 100 um across. (f) Line scan across the bottom (111) facet, indicat-
ed by the AB dashed line in (c), (e), for both right- and left-handed circular polarization and their average.
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Multiscale structural study using scanning X-ray
microscope

Hiroyuki OHSUMI RIKEN SPring-8 Center, Sayo, Hyogo 679-5148, Japan

Taka-hisa ARIMA Department of Advanced Materials Science, University of Tokyo, Kashiwa 227-
8561, Japan
RIKEN Center for Emergent Matter Science, Wako 351-0198, Japan

Abstract Correspondence between structures at the atomic- and meso-scales can be given by scanning X-
ray microscopy integrated with polarized X-ray diffractometry. Symmetry is the common structur-
al feature available across multiple hierarchies. This article introduces a symmetry evaluation
technique based on polarized X-ray diffractometry and describes two embodiments: chirality
domain observation and antiferromagnetic domain observation. Multiscale structural studies
would play an important role in uncovering universality of hierarchical structure.
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