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BB E W o @ BEE 7 D2 OWMEPHRE, v U 3 (bAEWEERICkH
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[1] Keisuke Kobayashi, Nucl. Instr. Methods in Phys. Res. A 547 (2005) 98-112

[2] Jung-Jin Kim, et al, Phys. Rev. B76, 115124 (2007)
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Binding Energy (eV)
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Wave Vector
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[1] A. Chikamatsu et al., Phys. Rev. B Rapid Commun., in press.
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Binding Energy (eV)
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A RIZHRIET S > $EARIE LEED AR k.
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[1]J. Kraft et al., Surf. Sci. 340, 36 (1995).
[2] A. Pavlovska et al., J. Vac. Sci. Technol. B 20, 2478 (2002).
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[2] K.Amemiya, et al., Jpn. J. Appl. Phys. 46 (2007) 3640.
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[1] R. Meyer, C. Lemire, Sh.K. Shaikhutdinov, H.-J. Freund: Gold Bulletin. 2004, 37/1-2, 72
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ULSI 185 Si 7 —MRILIEDRARIZE>T. BRFEOYMERFRy— )L CHEET
BENFIETEELLOTETCVD AEFHRZEGREA. FEADEFREZRFR
T TRADITRBELEFETHAIN., BREADF V) TRHEIZLIYBRBERICE—IME
DEREELT HEVSHBEABITONLL, LHALID X BB FFRIRFEZFMICAN
5T, FEMTrYTEBRICET AFERNBONG[1], ZITSE. BAXAXLEFH
FIZ&Y. Si0, IRIZEITS Si 20 ARV LD IR ST - IEEKF 1% R MR FTMEL 1=,

KEK-PF BL-2C IZTHER X #REHXRELI=HBFHHKICELY. 1B5E Si0, fEIHITH Si 2p
ARGEILD X BB EFEIKFEEERIE Lz, 183 SO, [BIXFIERMRFHS S 850°CT
FRL. EEIX 1.0-5.0 nm THD. FEEDRAFZHTS Si2p ARIMLE 1 RF¥vT
DHRIEL. E—V T DM EILEEF LA,

11212 nm [ Si0, fRIZH1T5 Si 20 ARIMILD X BB HEIKTFHERT . SiH
RE—2Bulk)B LU Sio,

E—%(Oxide)ht X #REB& sss0 " Soh0 60 ) aor0
EREEHITER ST RIL
F—AIZ>TRL TS5
FHHEEIZHMND, Si &
RE—VDEIRLF—
AI~NDTTHE, BFFTY
TOEEEZTRETHLDE
Bbhdll, LHL, KE
KEMHDIRLIFENEND
BFLSYTETIVCEM

=&t Eﬂ'@%éiﬁ,%’@(iﬁ(\ 3940 Ktnségi%coﬁnersggf'FeV) 3076 H_C’;B"D—%‘(i;[’é%;chﬁnergos??eV) o
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[1] A. Y. Hagimoto et al, Appl. Phys. Lett. 74, 2011 (1999), ibid 77, 4175 (2000).
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LaNi; MnyOs 1EZ OFAAKITIE U T, Bk R &m0 btk £ T2 T 5, 72,
LaNipsMny. 503 VAR AAER R E B 2 DIV D TR 3B L. PR K & 7o
b & SIRAZIT VO BRI IR L (Te ~ 280 K) & FF-2 723 SRl 8Kk & L CoIS AR
Wrrshsd, L LR35, LaNip,MnO3 ODFEFIRIBIIRMFATH 0 | smparE-8 1k
ELTCOICHIZIZE FIREOMANBMETH H, £ Z TR TIE, LaNiO3;-LaMnOs
AURY v a AT by FERO B OGE T30, IREET 2 0GRIE 2170,

LaNij,MnO; D E IRAEZ b L7z, EHRIX 00 ovl
LaAlO3(100) 34 2 FEAIEE 600 °C. M%%F
100 mTorr CTT E X ¥ v ¥ VK & &7~ =1

LMO

LaNiOs-LaMnO; 22 RT s g v A7 Ly Rk %
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W ART My, EFHFILELE AT hr
EZ1T o7 K 112 LaNixMnOs OAfi &7t
H AT MV &E7RT, LaNiO;IZ Mn & R—7'L
TWIZHES T, 7 =L I TERL L O ARABES B AT 0.3

WL, &EDDAEEIARIZERRE LT B2 B8 %
AT, F o MR LI S AR A(x = 0.3~ 1) x=0.1
[T T T 0D L — SR K m“”Mww\\xm
B EOEE L AREMELN, METEE T s o 2
T, BWEET AT FADD, x =05 BLi;NdiifjanOjg%%;‘gﬁ%
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X MIEEFEYT (XPD) (%, X MRZ2 NI RS LB O 712 X 2 Lo 8 %2 %
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ANF XIS E AW D EupdE 1 & down'ds DR N 72 5 N8 A B2 iR
WAEL D, AW TR, FMREEIZ L2 A e atmzFI A L7=XPDH &Mz L5
FEEME — WEME IR A SR DB IERRAT FTREME 2 M3 2

XPDM kL, BEHIR L T+ E —MmEERE L, B2 EMmE 1
COMEN AL FETH S, ZON EEOERIT, 4+ FFEEE — FREEDE
L ER AN L D FRBEDE N & | R B U R X372 Y T < BEMEIR DY & DA HR
RF U Y ITHTHENTEX B,

BEOERICEL D XPD " AMEZFRD Z LI LY, WEREOBSES & T T X

%o BIEDOBERIZ L D —atElX, REFRIREEICT S22 8K VMR D ENRTE,
WMRBEYOE RO A2 ETe XPD H —att: (K D)EHFL &N TX S,

ABFIE T, Z ORFBIRELE TOIEBMER 705 OB HHIRE, T(0,¢0)&
[(0,-¢)DIHRIZE Y, A& DR FESZHTIT 5 FECO N TEm T 5,
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B1. #HEIZAWL: Fe/Cu(00D)ETIL, LIBEBMA(T.T.7) OHRKRE—A2EEEDFe. TOT
D 3 EH Cu,

() Cumb Rz Fe BFDAEE, Oldup DHERE—AU FEHE->TWSIEETRT,
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order-disorder

360K (HT)
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[1] J. Martinez-Blanco et al., Phys. Rev. B 72, 041401(R) (2005).
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AR X W EEEEOBET T ARHREN SN TS 00, TOBET - JFr-HiE
FEERITIIH LT/ 5 TWH7e0.

2T IL, AESEIETEF S E(ARPES) & AER b o R VEEEE(STM) 2 VT
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ATy T RHAEC A BRI R E IS EOSRBIR 27857 5 &, &ER
FIEARAT Y FIC N7 vy 7SN TLRGTEIR FHETERT 5. @R OEERESAKE L — |,
R EmEOERAE (X7 v 7R SEOREEEXSHZ LT, RRILT / fEEERD
oA X, AN PAREBICa Yy he— L T& B[1]. AMFFE T, EARFEICH
RIFIZEEST 5 LIRTEDO&RT /) VA ¥ DV T2kt /7 v — F 2 AOBIZIEY H
L, TORMEmT / EEEROBESEEZ, ) X #gcH —atE (MCD) ZHWTH S
22 5H[2]. MCD HI%E 1% SPring-8 @ BL25SU TiTdiLi-.

NiZ1FE/ L AVY—2&EL, MCD 27 hMLZHIETSH L, T=25 K OIKIE,
H=1.9 T O T, M7 MCD B — 7 @il sz (K1), XBoFRm~DA
FAEL & BITHIMBG D FIma B LS ERE LT & Z A, AT MVITH LR
MERD B, RIEEE B THUNE 725 2 LD, RiEEE ST [R5 5
Ehyinote. Fio, WALHRARNET S L, mNJTIn & RmEE TR & TRALEIRRIZ
REREADBR O (K2). T70bb, REBEES M TIE, FHHRMER B LihRE &
720, 3kEHE 55 AL W mE NG IACIE, BEBIENSRBCHERE 2oz S5
AT v FIAT 2 TOIRE AT U ARSI Wb il S/, —J, Fe
R F-Jg Cld, REFEE S MDA LE S & 72 D REET N BLI S e, 35 T,
FOEAMIONT HEET 5. =
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[ 1 MCD spectra for Ni monolayers
[1] S. Shiraki et al., Surf. Sci. 552, 243 (2004); J. Phys. Soc. Jpn. 74, 2033 (2005).
[2] Fujisawa et al., Phys. Rev. B 75, 245423 (2007).

2 Magnetization curves for Ni monolayers
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B - ALFIREE DM T AL TV, & 2 CREBUKREXGRZ AR EIRE L, 4
HHNE T - AR R — B L BEMBISPELEEM Z W HIEIC L > T a7,

AFMBIZE L B0 D, REHIEA Inm, SR LZ 5X5um?e ., fid TR
PEDENY — MR CHRERZHE L TWD 2 & 2R L, MERIR 2R RT Ofs
X, T /U= RENOLDOHCO-pEEITETHNE AT MEG. F2, A
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Bi SREARR LY iR BB, BT 5 CuO, i DR () (12967358 S 4 CuO, 1 %
—# b > Bi,Sr,Cul,,s (Bi2201) . —# @ Bi,Sr,CaCu,045Bi2212) . & L CT=& bt >
Bi,Sr,Ca,Cu;0,,5 (Bi2223) 72 EAFN HN TS, T4 H Bi FD g F— 73 08HZ, Cuo,
N 2 5 12660 T=34K (1=1) . 94K (1=2) . 110K (12=3) & B RIRLEE (T) 73 154 % fe
g, Ll £ @ Cul, I8 < FEAAEH & BB R O RUR AR IR I F 7288
fift SILTUVRUN,

I E T, A E O E F 4t (Angle-resolved photoemission
spectroscopy:ARPES) Ti%. Bi2201. Bi2212 OEIREDHIZEIKE IR T, F
¥ v T ORIGELET v v TR EORRBRBRNP LN SN TE 2, 75, Bi2223
ITEORWVEGE S ER T 5 2 NN EE 72012, ARPES TOMFZEEE 135511 £
STWA[L, 2], FEED Bi2212 < La,,Sr,Cu0, ® ARPES Tk, 2 MO = 3L ¥—%
YN, BT HX— R=THEBETCHET 2 2 ERBHl SN TEY [3,4], @55
Xy v 7YXy v THOEERERZ G250 LTHEHINTWD, LR
T, ZEROBEBIRBERERIZENT, 20 250X ¥ v 7 OREN EO L 5 128l &
LD BT, AROFZE TR, REZRA&E N—7 0 Bi2223 (T=110K) Z v THELHI S
72 ARPES 27 bLinG | =X VF—F v v T OB, 0 7GR LT
WS Do
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YR Ti0,12 Co & R—7 L72 R T, BIRMHEMENBN S IER 2EDH TN D
[1]. Ti,,Co0, s TIE, MEABTERIF DEEFR D E (B, Z#ZEHT 2 Z & THEXM%E
FEmTPIZEANTDHZENTE, P, O/, BEXREPZIBEAINTLERT
Ti,.Co0, s ATRBEMERINC 72 D Z EBNHEINTWD [2],

AT 138725 Co B x & P, TYER S 7z Ti,Co,0,5l2%F L XMCD HIE %
iTo72, x=0.10, £, = 10" Torr OFREHIB W TRIGIKFHEEZBII L7 & 2 A
30K, 300K D] J5 T Co WM C D FRMENERD 72 XMCD 2B S iz, £ 7= i Bart ik
FHEP S, ZNEDOARNRT MUK A T D &, 5RBEMER Y & B RS
DA CEANDIREE TH D MR &7z, x = 0.05, P, = 10" Torr Mkl & D Eig
TIEANRT FVIIR, BERE— A Y MOGEWDEIHI S,

[1] Y. Matsumoto et al., Science 291, 854 (2001)
[2] H. Toyosaki et al., Nature Materials 3, 221 (2004)

= o Tt
£ 02 Chain
Q™ =
0.3
2-04 |
%'06'—1T * 202 «=010 -8 30K
N gglL—o05T x=010 201 7 A 300K—
T 0.2T P,=10 Torr Poe=10 Torr
10k M ol— 11|

Photon Energy (V) Magnetic Field (T)

1 (@)L L7= Co LsWRIUii TD XMCD %<7 k/L(b)XMCD #Fnl & TR o -1
KE—AU B



RXBEIA—aEZAWE Zn_Fe 0 7/ HFDEFREDIHTE

JFrRaREsE W) RIER @, R ®, IWARBEXRY, EBAREY®, F.-H. Chang®,
L. Lee®, H.-J. Lin®, D.-J. Huang®, C. T. Chen®, K{mIPN#MEY, #rmsEia®?,
FAFRHTICW, FEAEAEIRE Y, b FyE&E®, D, Karmakar®, S. K. Mandal, © 1. Dasgupta®

B S NE Y NE S e et gl f e SRE G
ORI RFRFRE BRI ER
®National Synchrotron Radiation Research Center (NSRRC)
@B AR T
©®Bhabha Atomic Research Center
©®Indian Institute of Technology
@Indian Institute of Technology Bombay
e-mail: kataoka@wyvern. phys. s.u-tokyo. ac. jp

BRGNE & R T A TR REME S ER DNS) 1T A B hr = 20 AME L L TR
EHED TS, BT In0 2 _X— A & L7 DMS 1XZ=RIB A B 2 7= T, & £ osifart 23 5% <
WEINTEY ., &I TIED. Karmakar & 1% Zn, Fe,0 7 / ki - BIRREE 2R 2
EaHE LTS (1], DMS (2R TRt Tt E R O B/ ER IR 5 LB %
HILDH M, T RFORRFEIZE L L TREOF DR E S EMETH 2238102, DS
DF 7R FALIC L DBRBIME~DO BT WE R STV Ry, =2 THA I
In,_Fe 0 7/ K OREEMEIE ARG 2RI 2 Z L 2 AR & L, Fe OEFIRREZ Xifi
WL 5y Y (XAS) . PRI A P — (aE (XMCD) 2 F VTRl 7=,

X 1 {2 SRR CMIE L= Zn, Fe 0 7/ K10 XMCD OBESHETE (0.5-1.0T) %53,
DD A =1 v — {3 XAS
IZB W TR bIRE DRV E— 7 TH L L
72, F 7= XMCD D58 I/ e o & &
HLIZHWMLTBY, INH0EGNLED
MBS B 1 IR LTV 5, D
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gnl-xFEXO *i‘/*%%ﬁk@fFe L3 Wi [1] D. Karmakar et al., Phys. Rev. B 75,
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L 2R b ORI bR SRR, (2007) 144404,
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SPring-8 ¢ BL25SU |{Z% & L 7= WRIeF M 70 Ares (DIANA) & F vy
T Fe(11l) DNAKRBEE AR LT-, Fe 3p & Fe 3d OYCE T4 B 4547 2 1
ELT, BEFOEEH = XLEF—(T 600 eV & 800 eV OIFEITDOWT#E
Mri7-.

Fig. 11X Fe 3d Zhit L7=2BRONMKREETH D, Fig. 1 OHF RO S
WAIE[111]TH D, ZTNFNOER = RV —|ZOWT AT o 72,
Table 1 IZ[111] DREITEGELOREM S 7 FOEEZR LT,

WIZMHZEA T 7 N OBEEHE & JEE & & i L7z, Fe 3d DA 800 eV
DIF Ap = 3.06°, 600 eV DIF Ap = 3.53° ThH 5, HFHELY HHIE
1L, 800 eV D51 0.66 fHEAA/ NS 72D, —J7. 600 eV OPFHGRHH &
HIEMOZIT, 0.98 izl 705, 800 eV DD 600 eV LV & ARG E
Ny —FICRZTWA, UL, BEREEOENITVDIL 600 eV D
Thb,

AL, FDOZEVPEIZHOWT Fe 3d DA T2 < Fe 3p AT
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Hard X-ray Photoelectron Spectroscopy (HAXPES) (=15 keV) at SpLine, the
Spanish CRG Beamline at the ESRF: First Results

Rubio-Zuazo, Juan!; Castro, German?!; Escher, Matthias?; Oiwa, Retsu?

1SpLine Spanish CRG Beamline at the ESRF, Grenoble, France

2FOCUS GmbH, Huenstetten, Germany

30micron NanoTechnology Japan, Inc., Japan

First results of bulk sensitive hard X-ray photoelectron spectroscopy (HAXPES) at the
Spanish CRG beamline (SpLine) at the European Synchrotron Radiation Facility (ESRF)
using the HV CSA, a newly developed high energy electron analyzer, are presented.
The analyzer in use is a cylinder sector analyzer (FOCUS HV CSA) designed for energies
up to 15 keV [1]. This analyzer is capable both for HAXPES and standard methods like
XPS, AES and UPS. Equipped with a five-element retarding zoom lens with variable
magnification (M= 1..60) and retardation (R=0.01..1500) it enables high transmission
in all spectroscopy modes. It represents the first commercially available analyzer to be
operated routinely up to 15 keV electron kinetic energy.

Thin Au layers deposited onto a Cu substrate have been used as a model system for
bulk sensitive photoemission. The simultaneous XRD measurements give access to film
thickness at exactly the same sample position.

Valence band spectra with binding energies up to 120 eV were taken for different
photon energies from a 210 A gold layer deposited onto a copper substrate. The
comparison of the Cu3s and Aub5s peaks show the energy dependence of the depth
information. It is seen that substrate properties can be probed effectively for kinetic
energies = 10 keV.

The energy dependence of the effective attenuation length (EAL) for electrons in Au was
determined. Core level spectra of different energies are taken for different film
thicknesses. The extracted EAL of Au shows an energy dependence of (En)%%%2. This is
in good agreement with literature data.

[1] J.R.Rubio-Zuazo and G.R.Castro, Nucl. Instr. and Meth. A 547 (2005), 64-72



Spectromicroscopy with the NanoESCA on nanostructured
heterogeneous materials

N. Barrett’, O. Renault?, L. F. Zagonel®, A. Bailly?, B. Kroemker®, D. Funnemann®, K. Winkler?,
J. Schuler®
'CEA-DSM/DRECAM-SPCSI, CEA-Saclay, 91191 Gif sur Yvette, France
2CEA-LETI, MINATEC, 17 rue des Martyrs, 38054 Grenoble cedex 9, France
*Omicron NanoTechnology GmbH, 65232 Taunusstein, Germany
E-mail: j.schuler@omicron.jp

In this contribution we present first results achieved at the ESRF ID08 beamline with a newly
developed imaging ESCA spectrometer, the NanoESCA. This instrument allows imaging of the
elemental composition and chemical bonding-state mapping with a resolution of better than 200 nm
[1,2], as well as small spot XPS spectroscopy.

The distribution of electro grafted Polymethacrilonitrile (p)MAN) on a Gold/Titanium structure
deposited by PVD on a Silicon wafer was revealed by mapping the Au4f, Si2p, Ti2p, and C1s core
levels. The Ols core level is resolved into two different peaks originating from SiO, and TiO,
bonds, the lateral distribution of the different bonds corresponds with the Si and Ti distribution.
After the grafting pMAN is only found on the Au, the TiO; is free of carbon.

Commissioning experiments on a Au on CdTe film structured by 30k eV focussed ion beam
etching demonstrate lateral resolution of 120 nm, with acquisition times of about 15 min for a
typical core level, and 0.6 eV energy resolution. Furthermore we distinguish Te-Cd environments
revealed by the FIB etching from the Te-O sites at the surface of the CdTe substrate, through the Au
overlayer.

Finally, we compare the lateral resolution achieved at the synchrotron with results taken in the
laboratory with an AlKa. monochromator (hv = 1486.7 eV) on the same sample. Due to the lower
photon density with the laboratory excitation source the contrast aperture of the electron lens system
had to be increased to achieve higher count rates. The best resolution was about a factor of five
lower than at the synchrotron. However, the achieved 650 nm is still the best lateral resolution
reported in literature for any laboratory XPS instrument.

This research is supported by the French National Research Agency PNANO2005 XPEEM
project.

[1] Escher et al., J.Phys.:Condens. Matt 17 (2005) 1329-1338
[2] Escher et al., J.Electron Spectrosc. Relat. Phenom. 144-147 (2005) 1179-1182





