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Table 1 Research Subjects for Nanotechnology Support Project

N1: Element selective magnetization measurements: BL39XU

N2: Surface and interface study of semiconductor nano-layers:
BL13XU

N3: Photoemission of novel functional nano-materials, and soft
XMCD measurements: BL25SU

N3: Nanoanalysis by Photoemission Electron Microscope
(PEEM): BL25SU

N4: High precision crystal structure analysis of novel nano-
materials: BL0O2B2

NS5: Microscopic spectroscopy and tomography by X-ray
focused beam: BL47XU

NS5: Analysis of nano layers and their interfaces by high energy
X-ray photoemission spectroscopy: BL47XU

N6: Soft X-ray spectroscopy of nano-particles and nano layers:
BL27SU

N7: Fluorescence X-ray trace element analysis: BL37XU

N8: Studies on local structures and electronic states using
nuclear resonant scattering: BL11XU [JAERI beamline]

NO9: Structure analysis between solid/liquid interfaces in the elec-
trochemical system: BL14B1 [JAERI beamline ]

N10: In situ photoemission spectroscopy for ultra-thin layer for-
mation processes: BL23SU [JAERI beamline]

N11: The nano aggregate analysis by a high-precise small angle
scattering: BL15XU [NIMS beamline]

N12: High energy inner shell photoelectron spectroscopy:
BL15XU [NIMS beamline ]

N13: In situ observation of layer-by-layer crystal growth:
BL11XU [JAERI beamline ]

N14: Static and dynamical structure study on nano-particles and
nano-domains: BL22XU [JAERI beamlin |

(C) 2005 The Japanese Society for Synchrotron Radiation Research
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Fig. 1 Schematic figures of experimental setup for X-ray magnetic circular dichroism measurement in (a) H, (a=0°)

and (b) H; (a=84") configurations.
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Fig. 2 X-ray magnetic circular dichroisms of Pt(x nm)/Co bilayers
in (a) H, (a=0") and (b) H, (a=84") configurations.
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Fig. 3 Photograph of the large Debye-Scherrer camera.
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Fig. 4 In-situ X-ray diffraction profiles of anhydrous CPL-1 with oxygen at 80 KPa over a temperature range of 300 to

90 K.
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Fig. 5 One-dimensional array of oxygen molucules in the porous
coodination polymer (CPL-1).
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Fig. 6 Schematic figure of experimental setup for hard X-ray pho-
toemission spectroscopy.

v A% (MOSFET) O#ALAHERL, 7 — ik
EOFHBALIC X 0 BEAEAL L 72V — 7 BIROBE KA I 7%
5> TW5h, SiOBEKEZNL20m LT & 7% 5 kAR
MOSFET &% — h#uighi & L Clid, HIO, & ¥ DEB S
Bt H 575 HIEE 3-4 nm O EFERMALIE AT H S
NTW5, TOLDHEHBERBILE VU oV EEEEIC
VL d AEEEOE N LDICT A7, YU —FRED
EWEANREW A T 5 EiAsREMLIEOBY, mfEER
ALl & vV a v ER EOFRMICEE Lom DUFONY 7
BafHAL CEAREREEL VY a ViR E OERGE I
FITELHEOMRB R ENfTIbN T 5, TNbHDVY
OVHER ETORBRERETRLIC0E, SFERE LY
OV FENR L O REIC 51 S M BER T8 O BT A )
CETHALEIPDH, L2rL, AlKaZw B iFic L T
ESCA3000 & S i N /2@ & VT, BEED 3-4 nm
D Eh AR E b7 R BB O LS & IRE %
B+ A5 LRRETH -7, T, BXHEHEETD
KB L BBEEFT 72 - 720

#AkHT 1 nm @ Si0, # IR L 7z Si(100) ZE# EIZ 4 nm
@ HIO, % ALD #: THERE L 724 ©121000°C, 5 FSfE D 2k
M E L 72D Th %, Fig. 7(a)ix, &kt 5o Sils
AR P IVONBEFEEAEREEOHERZR R TH 5, &
V— 7 BRIE IO~ THIELL TWwW5, HE VU 7-
FOALEY 7 F L7273 2 GO bnb0, K%
DO R E O BERAF L Fig. TN ICR T KO0 8 k- T
W5, ZOREERD LBYLEL L 72 HfO,/Si0,/Si TlZ M D
R DZHE V- DR 2BEEYTERL TWA T E0b
Db, TNHORKICE T HHBEEOKEIEIT 5nm TH
%o ft- TFig. T OB A 8 DT -4 T EAMIC35 nm
TOERDOSIIst-V MEZ AT LERLTED, BX
KBTI R EIRE L BIIE T 5 ECIEFICHR T 70y —
Wi 0B L DG %5,

5. BDYIC

SPring-8 Tfiabh TWbF /57 /By —faEE
Ty P ERNMTHEEDIC, —~FOF /Ty /m
VB RHC R A TFFERS R B L7, SIS < —
HOBIEH L BN T E 7 - 72 h, SPring-8 T 2D
i b EHELT /57 / aV—HEPEE fTlhbhTw»

190 © &+ May 2005 Vol.18 No.3

(a)

P.:'M-SMS Spectra sy Q

B os- i || Bulk Si

i -
2 0=g Hf-Si 2

= o8 5i02

b 15

ﬁ 04+ 20

E

5 0.2

=

(=]
=3

1844 1840 1836
Binding Energy (e

®) “

=
-]
1

e
-]
1

— 1 T T T T 1 ¥ T T 1
1845 1840

Binding Enargy {eV)

o
i

o
8]

Normalized Integral Intensity
(=]
-]

10 20 3 40 50
Take Off Angle (deg)

Fig. 7 (a) Si 1s spectra of annealed HfO,/SiO,/Si for various
take-off angles. The smooth curves indicate curve fits using
Voigt functions. (b) The chemical shifted Si 1s peaks were
decomposed into two peaks (I and II) as shown in the in-
set. The integral intensity of each component is shown as a
function of the take-off angle.
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Nanomaterials research activities at the SPring-8
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Abstract The Ministry of Education, Culture, Sports, Science and Technology, Japan started the ‘’Nano-
technology Support Project’’ from 2002 for the purpose to support nanotechnology researches. As part of the
nanotechnology support project, SPring-8 has supported nanotechnology researches using synchrotron radia-

tion. In this article, some research activities of the project are introduced.
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