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The present report summarizes the outline and details of synchrotron soft X-ray micro-XAFS (X-ray
absorption fine structure) system installed at the synchrotron beamline (BL-27A) of the Photon Factory
_(PF), High Energy Accelerator Reséarch organization (KEK). The system was installed for the purpose of
measuring morphology, element-selective and chemical-state-selective rﬁappings of solid surfaces at
micrometer or nanometer scale. In this report, the detailed outlines, specification, and operation manual
are firstly described. Then the experimental data about the observations on Si micro-pattern and estimation
of spacial resolution using ultraviolet light are presented. Preliminary experimental results for chemical-

state-selective mappking of Si/SiO, micro-patterns using synchrotron radiation are also presented.

Keywords: Synchrotron Radiation, X-ray Photoemission Miéroscopy, X-ray Absorption Fine Structure,

Nanotechnology, Micro-XAFS, Nano-XAFS
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Side view of PEEM optics and photographs of PEEM apparatus. (A) and (B) show
the directions from which the photographs were taken.

Details and photographs five-axis manipulator.

(a) Front view of sample stage. (b) Schematic. (c) Cross view. (d) Side view.
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(c) Schematic.
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PEEM image of Si micro-pattern and estimation of spacial resolution by spherical Pb
cluster using ultraviolet light D -

PEEM image of Si micro-patterh and estimation of spacial resolution by spherical Pb
cluster using ultraviolet light@

PEEM image of Si micro-pattern and estimation of spacial resolution by Si micro-
pattern edge using ultraviolet light. The measurements were conducted at the
beamline of the Photon Factory. k
PEEM image of Si micro-pattern and estimation of spacial resolution by by spherical
Pb cluster using ultraviolet light. The measurements were conducted at the beamline
of the Photon Factory. ' v '

PEEM images of Si-SiO, vmicrd-pattern using Hg lamp (hv=4.8 eV). FOV (field of
view) is 50 um. (a) Room temperature. (b) After heated at 470°C

Si K-edge X-ray absorption spectra for Si(001) and SiO,. Spectra were measured by
plotting sample current as a function of photon energy (total electron yield mode).
PEEM images of Si-SiOz micro-pattern uéing synchrotron.radiation. FOV is 50 pm.
(a) hv=1838 eV, (b) hv=1847 eV

PEEM images of Si-SiO, micrb-pattern using synchrotron radiation around the Si K-

edge. FOV is 50 um. Photon energy is shown under each image.

Left: PEEM image of Si-SiO, micro-pattern. using 1847 eV phdtons./ Right: Photon

energy dependencies of brightness of the points (a) and (b), indicated in the left

image.
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Table 2 PEEMF = N—&ZHDOER

DWG/MODEL No.

SUPPLIER

ITEM ' DESCRIPTION MATERIAL .
1 SHFF T N— M040071-011-01A SUS304
2 A—REE M040071-020 SUS304
3 INAREE M040071-020 SUS304
4 S A M040071-045 SUS304
5 mEH M040071-026 ' SS
6 AT—Y M040071-030A SUS304 -
7 HEEAFI/N— M040071-040 - sUS304 ,
8 PEEMSPECTOR ’ - Elmitec
9 TSP SUS304 Gamma.
10 1) E—MTSP-NEG Gamma
11 1A T Titan150Tall Gamma
12 Ea—A2IR—+ VP-150QZ BRASR MDC
13 BNAMRAR Oriel
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17 ARA—ZX—JLNT SS-4BG-VD Swagelok
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No. | ks wEE | T K- bEE | firflE (6) | BA (o) #
1 CF114 a $50.8% 1.5t 200 0.9 60 AT
2 CF70 b D 45X 1.5 135 0 90 DEXE
3 CF70 ¢ ®45X 1.5t 180 40 60 &
4 CF70 c 45X 1.5t 180 90 60 B
5 CF70 c 45X 1.5t 180 125 60 K
6 CF70 a $ 45X 1.5t 160 180 60 UVIGIR
7 CF70 a D45X 1.5t 170 180 90 AEPEATF = N —
8 CF114 a $50.8 X 1.5t 160 180.9 120 & ip s
9 CF152 d ®101.6X2.0t | 160 -125 65 DEER
10 CF152 e ®101.6X2.0t | 150 -55 90 DEEE
11 CFI52¥fl | a - - - 180 PEEM-STAGE
12 CF203 7L a $2163%X12.7 | - - 0 PEEM
t
14 | CF70 f 45X 1.5t 80 - -90 T
15 CF70 f ® 45X 1.5t 80 - 180 T
16 CF152 a ®101.6X2.0t | 335 - - AFReT
Fig.s PEEM SHrF v > /3—2fkR, WK & U — kOl
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Calculation of 16 8 % Proﬁ
B

Intensity [a.U.]
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100 120 140 160 180 200 220 240 260 280 300 320

Distance [nm]
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200 - .
180
— 160
-
3
e
& 140-
95}
(o
= |
4o
o
= 120 -
1 dx= 38.9 [nm]
100 -
1 ‘ L ' 1 I ¥ I L I 1 ' T I 13 | 1]
0 20 40 60 80 100 120 140 160

Distance [nm]

et

W43 fiEAE 39 [nm]

Fig.19 PRIZBIT AUVE W =SivA /a2 — 2 OPEEMB B L OPhy 7 AZ —IZ
D228 7 R RE T 2 '



JAEA-Technology 2006-058
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