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Fig. 1 PEEM image of a patterned silicon sample using newly deve-
loped mobile-PEEM system. The spatial resolution is esti-
mated to be 27 nm.

Fig. 2 The mobile-PEEM system at NE1B of the PF-AR.
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Fig. 3 PEEM image of a patterned Ni sample observed at PF-AR.
The spatial resolution is estimated to be 130 nm.
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Fig. 4 Schematic diagram of magnetization distribution in a nano
disk (up and middle) and a chirality-controlled devices
(down).
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Fig. 5 Micromagnetic simulation results for the chirality controlled
device. A vortex chirality can be controlled by the direction
of an applied magnetic field.

elojele

Fig. 6 The designed chirality controlled devices (up) and XMCD-
PEEM image of the chirality controlled devices. It is clearly
observed that the vortex chirality is perfectly controlled.
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Fig. 7 Mobile-PEEM system at BL39XU of SPring-8.
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Fig. 8 A schematic diagram of the beamline and PEEM control sys-
tem.
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Fig. 9 PEEM image of Co line and space samples taken at BL39XU
of SPring-8. The spatial resolution of hard x-ray imaging is
estimated to be 40 nm.
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Fig. 10 Hard x-ray magnetic image of a CoCrPt thin films with per-
pendicular magnetic recordings.

WRA A=YV IRV, kitROBSEEER
SR & U CIEH SN T 5 CoCrPt #IIC HiE 35 L O
T ARG A T - 7o b D&\ Wis, BURMER s &
UKL 8k 3 AL K8 Kl 15 BT JE T A R BF 98 =5 C1T >
7oo £, MEMZAEL 72 CoCrPt HIKOBERA A —
VT EAT o T2, Fig. I ON/WEA A—VEkmrT, Pt
D Ly & Loy WIRH O TR rtsd /N 7 — v BB S
Niz, 72, Ly & Ly BRI T XMCD D5 O E Wi
WL TaV FSAFBRELTWA T ERGn5, ZOfE
BN BEFBFMESY LB\ X BRI BV TL
A A=V T (T T EDRBETHH LB ProT,

WICTTH N I R AE 8 % AT - 7oiRHE D W CRE SR A
A=V T %fT - 1o AR TH W2 PEEM ¥ A7 Al
BWTIE, ALY VTV EDRIOAEILE0°TH 5,
ZDIzDHMNOBALB I L TOMER IV PS5 AR L
DEIRICIS DN B, Pt Ly WU T8 72 1 N XL s i I
DOWRA A— V% Fig. MR, MEBKLEREOSE
EFRARICHAIR I S Z — VR BA 2 ENTE, FHNK
DT W E D VI WEERETA A=YV 7 IPA[RETH
D, BEOFY T ML DERSREOIE T AT Hh
72e ZD72H600nm ¥y FTEEZIATN/INT—V L]
BIHLENTEL, TOLEERBONIWRA A—VITH
+ 422 e, Fig. 21274 L 512136nm T -
7oo AWFFRIC LD, HEFHMEES A\ CE\ W22/ 5 s
THE X MEROMRA A=V T ®4TD T LRAETH
BT EDGT T,

Fig. 12 [C#6BEHICH 1T 5 Fe 5 LU NI Db A A—
V7" & nano-XAFS OfER %R, $EAITHEAKORLS
FeNi &R I 70 A — )V CHERBLZZLDOTH Y, #
% OB 331 HALZIRAE « 45 0i8E - BIREE - it %
HEFTAHZELFINETHETH > 72, £ Thhbhid
B X # PEEM # JH\ T, Zh b OM/NEEKD 5O EX-
AFS 8 LU XANES A7 FIVEBHIEST A 2 LI2 LD,
RS SRL O %2 OALIRES J U REE ZHL2IC T 5
CEICEII Lo, HARKUBEZEFICER L 2 HEBRED
BT, LA EHWAC E3ENT, Ml

182 © #5435 May 2005 Vol.18 No.3

2000 2400 2800 3200

Fig. 1 Hard x-ray magnetic image of a CoCrPt thin films with in
planemagnetic recordings. The spatial resolution of hard x-
ray magnetic imaging is estimated to be 136 nm.
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Fig. 2 Chemical imaging and nano-XAFS of Fe and Ni in iron meteorite.
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Fig. 13 Cross-sectional schematic diagram of buried Au nanostruc-
tures.
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Fig. 14 Hard x-ray PEEM image of a buried Au nanostructures
capped with a 50 nm Co layer.
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Fig. 15 Nano-XAFS spectrum from the buried Au nanostructure.
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Imaging of nanostructures using synchrotron
radiation photoelectron emission microscopy

Kanta ONO

Institute of Materials Structure Science, High Energy Accelerator Research
Organization (KEK) 1-1 Ono, Tsukuba 305-0801, Japan

Masaharu OSHIMA School of Engineering the University of Tokyo
7-3-1 Hongo, Bunkyoku, Tokyo 113-0033, Japan

Abstract Synchrotron radiation photoelectron emission microscopy (PEEM) is widely used as a tool for im-
aging of nanostructures. In this article, we briefly introduce the principle and the distinctive characteristics of
PEEM. We show the two examples of our PEEM study. One is observation of the vortex chirality in nanoscale
magnetic disk and development of the vortex chirality controlled devices. Another example is chemical imag-
ing and nano-XAFS using PEEM with hard x-rays. We have developed a technique for chemical/magnetic im-
aging, nano-XAFS, and visualization of a buried interface with hard x-ray PEEM.
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