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cf. UV-SOR BL-4B, BL-8B2
SPring-8 BL-17SU
HiSOR BL-3, BL-13
PF BL-7A, BL-8A, BL-11A, BL-11B, BL-13C, BL-27A
Bending M agnet S
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ID BL strategy
Medium (~5m) and long (9m) straights

« 5 for VUV/SX, among 7
BL-2, 13, 16, 19, 28
* Full use of elongated straight
» Solve the hybrid problem; dedicate to U
* One application-specific, one semi-specific
or rather versatile branch in a BL

Short (~1m) straights

* Newly constructed 4 straights
* Dedicated for (soft) X-ray experiments
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Renewal of Beamlines ID-BL /Bend

FY EE% Esfi|

2002 |NW12A

2003 |BL-5A BL-28A, 28B

2004 (BL-28A BL-17A, 17B, 17C,
18B

2005 |BL-17A, 18B, NW14A, |BL-12B, 10B, 6B, 6C

2006 (BL- A, 6C BL-16A, 3A

2007 (BL-16A BL-16B

2008 |NE3A NE3A

R |(BL-1A, BL-13, NE1) |ZAZECREEBL
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Dedicated Use of BL-28 for ARPES 2004

Until June, 2004

28A: circularly polarized VUV/SX; MCD, NCD... 30~250 eV
28B: circularly polarized X-ray; MCD... 2~10keV

A dedicated beamline for high energy-resolution ARPES/PES
constructed at BL-28 to study nano-material science.

BL-28 layout
Source: EU (Au=16mm, N=12, —
Bx=1T, By=0.12T) (oprien) M1y
Toroidal VLSG .
to be replaced R=2000m P2 Y30 mm
_ _ o r=0.8186 m 800 /fmm S -
Optics: varlqble -deV|at|on S . plane
angle varlgd line spacing | g%g::;g'm
L r=0. m
plane grating (side view) 200X30 mm e - VY
Flux: 210%ph/s [ — P 162-176° (IR f) 87.0°
310X30 mm 100X30 mm 150X30 mm
(l) 15|.5 17I.5 Sé.O 34|.0 SE;.Om
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High-resolution ARPES beam line : BL-28A

Commission: Oct. 2004 - P g g— -
i | A e
Open for users: Apr. 2006 :7\' 8 =

= [y

Ar 3s — np

 Energy resolution

UV TS | s ‘l 0.9 meV LE+13
lr | U I“ ! ‘1‘ :f\
| 4 " 20 \ (VAR 2

i | | 1 _ SE
[ | H | o 25 \"’A

Photoionization Yield (arb. units)

pavifipialasasipinslinsatasaslonibinialasaetoiviloosabarasloinibonsalosasisanifinialaris
2915 2806 20017 2808 09 2020 291 2022 2021 MM 29,225
Photon Energy (aV¥]

E / AE > 30,000 250um X 50pm 1.E+10

0 100 200 300
E/ev

Now constructing the second branch | _ 1012 photons/sec @ 100eV
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A new BL-16 soft X-ray spectroscopic variable-polarization
with a fast polarization switching system

FAST SWITCHING OF POLARIZATION - orbital Twin APPLE Il type undulators

XMCD (soft X-ray magnetic circular dichroism)
Nano-scale magnets ’_l 'I 1

Strongly correlated electron system
XNCD (soft X-ray natural circular dichroism)

Chiral molecules, biomolecules I
VARIABLE POLARIZATION \u—l—l
SPPD (spin polarized photoemission diffraction) I

Undulator | Undulator I

PEEM (photoelectron emission microscope) f G O
Atomic & molecular science with CD Kicker magnet
1019 HU: Au=60mm, N=58W 2004/6/3 S.Yamamoto, KEK 1
(top view) S1 = Kymax=2.2, Pt=1.7k\M ‘ }
S |
_w— | —|"— 3
~ MO M1 Q 82 M3 S
Source plane ‘plane B 5
500 I/mm e @
1000 /mm_.-~ N £
(side view) | - NE o
. = R T e
B /‘Eﬁ 160176 88.0° 2 3
o , A0S0 L £ 107 | EU: Au=60mm, N=58 |
P Kymax=2.2, Pt=1.1kw/| | %
0 15.0 20.0 24.525.0 27.0 30,0 345 36.0m g Ky/Kx=2 PF: E=25GeV, 1=400mA
hv: 200-1200 eV = [ S g,=27nm, k=1% - 075
o U16: L=3.5m
Photon flux: 102 photons/s with E/AE=3000 10 i L i 0.7
0 500 1000 1500 2000

E/AE: 104 at 400 eV 19 Energy (eV)
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Undulat Undulator Il
orl

f o 9

Kicker
magnet

B3R
E—LSA4
ID(1)

IDA k., FRiE
FyA—
ID(2)

EHBL-16

I (top view) S1
to = i — -
-~ MO M1 S2 M3
BL Toroidal Cylindrical M2\ /)"'a s . Toroidal
Source plane plane ~
500 //imm i
1000 //mm :
(side view)
I : | - ————
| - 24 160176 88.0°
I 88.0 88.0 100X30 mm?
L 1 | 1 | 1 1 1 ]
0 150 200 245250 27.0 300 345 360m

TEBRE BRE
2006~2007 2007EFE

2006
2007 2008.3F %
2007
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High Energy Accelerator Research Organization (KEK)
Institute of Materials Structure Science (IM55)

Perspective of ISAC Since Photon Factory

3-2006 Meeting

* |SAC now acknowledges and strongly supports the management’s
strategy of developing hard x-ray beam lines on the AR and expanding the
undulator-based SX beam lines on PF. This strategy takes advantage of
the unique short-bunch capabilities of the AR for innovative x-ray science
In the short time domain and the expansion capacity for undulators on PF
and AR.

* ISAC recognizes the prioritization of SX at PF is addressing the concerns
raised earlier about the VUV/SX community and its access to cutting edge
resources. PF is encouraged to make this role a more visible part of its
overall mission and identity — at minimum this global strategy should be
considered by the Japanese science community.

* |ISAC supports the efforts towards prioritization, consolidation and
reduction in the number of operational stations on PF and AR. More effort
In this direction is strongly needed with the involvement of the planned
ISAC subcommittees.

21



Renewal of Beamlines ID-BL /Bend
ENENEE NEEE
VSX BL-28B('06) BL-28A('04).
BL-16A('07)
X-ray  |BL-5A(03). NW12A(02)
BL-17A(05). BL-3A(05)
NW14A('05).
NW10A(05).

NE3A(08)
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BL-13MDF| A
o BIERLMBL: BL-13%2VSXTERTAZELE
EL.NE3¢LT-,

e BL-13AIZDUVTIZ[EIT., ZEBFHAEHET
NE1TRERT 5 EERETH,
Compton—SPring-8, MCD —BL-16

e BL-13BIZDUWTIFEEEXAFS-BLEED S TRET
HoEEtRETH,

o EOLVOT-MRIRZE CLIR.BL,. ZEE. EE)ZEHT
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IRINF—SHXTREBHSEIREZORME

gt

1. EUBIC:

UVSOR 1982-86
8B2
1983
HASYLAB E.E. Koch

(NEXAFS)

2 AREBRCAEOBECETHEE

NEXAFS NEXAFS

NEXAFS [1]
(2] [3.4]
[5,6]

[9, 10]
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hv=20eV

a=60°, 6=58°
IP(-:Int:—.llcelneI I $=0°
90° (1ML) / Cu(110) hv=20eV (0), 30 eV (o)
CT? | 4= or
75° 900 i
Cu(110 12
u(110) [12] wkw’ 3
45° V\ ELL :
u\\ 60° g 1 i
30° & |
45° 2
150 5
[13,14] 5 [
£ |
o 2 . 1
nm W%l B ]
'2|10 12 14 16 18 20
Binding Energy Momentum k; / nm’
(vs.Ef) / eV
Cu(110)
UuPs ()
(1 ) ()
3)
“4) ®)
[15]
[16] (PYS) [17, 18]
(SXE)
[19]
X
NEXAFS (CIS)
[20, 21]
Ceo [22], [23] LUMO
[24] HOMO [25]
NEXAFS
(CIS) 20 DESY
[26]
LUMO
(IPES) (2PPE) [27] (STS) [28]
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He

(BEEM) [29]
(TNAP) IPES
[30]
(0.4 nm)

TNAP (1 nm, 10 nm)
3 . ERBSEMR

(1)
DNA G

3)
NEXAFS

[31]
4 . TOMOFEE. SBORE

(32]
(1
(Si, P, CI)
NEXAFS
(@)
(a) (b)
c
(d) (e
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Intensity [arb.unit]

Energy above E.s'b/eV

TNAP
DFT

TNAP
2
[33]
C F
NEXAFS, UPS

UPS

)



3) XPS, MAES, SPM (STM, STS,
KFM, AFM, BEEM ) IPES LEED AES RHEED HREELS IR-RAS

2)(3) in situ
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FETHREZRAV -1/ A, B/ BEATOREHEDERE
RAASEEBHBHRR MEXS. FARH. OBKER

AL UDRIDEEDERIIOVTUOVEEICHY .. CORADERBICFv) VYEETE
FTHLICKOT NIV DRBFEREF A T7THRAVFELTEMET D, COREZIG
RATEHILICEST MV DRIBENBOER/ EHRAEO. AR/ ERA~ATOR@TIC.
Tl BEZ (T 59 B AT DLTHA LTz,

[£5h52 52 5] A,
AHISOORAE, 2LDGE . ERNGR—E T ETH T,
ABFERTEMFERELTHWNS, ZDE=H, TN RE
BEICEHBEGTIRELI- LT, BUGN\IT7RENMEITIE
EBFETAERABICFSYSRAFrRILIZERT LN o
BEIZH D, CDEE. ARITRLI=ESIZ, ZRIEBMSIEFLAS.
GRIEBMNASEFIFIASINDZOH. FrRIILFRETHEF D, P
v )XIEHEN, BEEAT AT THEANET S, KD -4
EEIE. TSV BEESR FET OFRLBRES M THAH, COFN FET 2RI 5H1=OIZIL.
BENOARFBARADTYIVYOIAL ERFIER/MEBARBDORELIZKY., @+
Y)XDXY)VDEALEELFETILENHD, F1=. FET DFEHLLHIEESY.
A ) VELITT—FERICL > THER/FEBZGAEFRMAEIZESE nm RBEICHLMATS
NTHRNWND, CD=86. EFEABHKEEILIIFESICHEVIEMNHALM Gz, N5
DRI, BN RIDOMEEER EICE-T, AHFEEKR/MBBARTOHHARNE
MICEELG/RBNZR-TIEERELTLS,

FIUORABEF FBERITHENLGN—ETY  Anion - Solvent

EISTINAATHEH. FRMENBEXUY Sy My 0 SO +Helmholtz plane
HIIHTLEEL<EN, F2T. REXSEDIY ®+® 00 g@@@p A
FoHELTERSA TS, BER2EEFv Electrode

ROBEGALEBER2EBMNUCRIMNTESATINS, BR2EBET. ERERRIC
P ERERBESERTUIVILENMMT AL CE>THEINS, InmBEDEAELDE
FD2EBTHA. LHIC. EERERELICHHEENAANILLRLYELEREAEHEOER
RATRENTVED, ChARLEEILSN-BER2EBTHD. COLSITHENBRERBIC
(X3OMV/cmIBEDEEIXEEICENMTHIEMNTE, #ER FET ZHELULDOFYIY
BERBIAIREICLD, TORR. AMBEHKERILILUOFAV-ER2ERY —MNEATIE, #
EBODFET % LEZY —MeBRMNEREINT, T, BIEWEER ZnO ITHLTIDHE
EEATHEICEY. DHTOY - FREEBIEAERSNT,
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REBLEFANEICKDARFBIRAEDHAIR -
BHREERAROEFIKE

B
FEALALE BAHNPHER

2 FREULOERSFHABREIN TV IAELANFATEZLOETO—BTHD, COLS ITEAH
HOHFRNEET PEENABNICHTOROSHATREMESIZTH L S5 2N TLHS. H&T 60 F7l
[CHh % > =AML BEOTRL CW. Tang[1] SOHARERHE LT 20 2R LEREORIZHY . =5
FHOBVRERANZRT 53> FO—5 I UEENENSZOBENRKRITE> TV S, BEFHMHATL
LEMROYMERDD & AREBOARBEEL V> HEICEEELIAAL THLH, KEMEEIZH
PERFERIERNAENAY FXr vy TRETHINOZITTOUENBERESE LD TFRAKE ZHED
ENPHEEhD, HFHOBLETFHHREFRICLIEMEEE YL EBSTHARBOERICL>TKE

BEEER TS, CORBRAREENTEACERLBONTEAHROMENBRIVDETHY. BhE
bNEBERIOLTA7TEHS. flAlE. AREAOBSHMEORRICHTT. RABTFEMOIES
BNOET-HRTRERRARLELY . —BUISHE IS PS A FOBKOCEOEORRBRBENER S A
TEr[2], FEABEEETEIRLE—NY FOERAB]LEH TRELHEARTHS.

ARLEERDOR—ILORY €V TBEER. HFRBEERRSSHERHMN) O F5 VR T 7—HSH
t]1E HOMO R—JLE T4/ L EDRBAI LIS > TRENEEEE ST 50D TINSONEEDEBHHZE
BRETHD, BITERRTINTRD (BET4/ ) OIRLE—PEFI+/ D OIRLE—LYK
EVOTHTFRBE AL LEDBANEMEEXRT 5. SO &S 4 HONO R— L IRBIES (1 4 ALk S
TORBES) &, UPS RS FLOHONO > FORBY F54 & LTRASNZETTHEA, S
FEARTHMDOBERICEBRRY FLOBEAY DF-HRERTELNERLEZ SN TE, CORE.
ERMER— - RBESHER. SKCTEZRFICHLTOATOA, BRHBTREAOERERNH
BEOHECHASNTELL 5], LHL, SETESFARBEIA TS L VS HELS FRMEEER
E%étﬂﬁbtmé&miﬁﬁﬁ%é B8, {ERI2H 75 HONO h—)L-RBIS A DBEMA L &K L LB
ENLDITHE->THEY . L3O SBEHTEBISHLT
TOERBUFENTEEISHYDOOHB06,7], BETEFR  |@umsc  eol[oox | poo L
SBEU/T5T7 A FOHNO N KOS AREEUPS B ‘ )

~ s-pol.¢ m/ 45°
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R/t UED reorganization energy (A o) &, I FOERBA Y TU 2T GABLERE : 298K (a), 49K (b))
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PbPc layers (ML)
2 3 4

EB A e BEBENTHY . REEED D1 o 'l

Ry YBLR—LBBESEHSN 2 g o

3. E5I2. ChOOF—SOBMNS. | |u

HOWO R—L DFe ) EENSHFAOE ¢ : %ﬁ

TEARE) ABBNB[T]. ChOORES S S SN

HEE, PS I2EBRABTHIEE HOMO 2o o b oy -
_)l/% ) a)#ﬁﬂi[?]b .2 3'-1‘?& Deposition amounts of PbPc (nm) ﬁﬁuﬁﬁ

2 Pb 740 F7=U(PbPe) /TS5 774 FOEZEEM (L),
HOMO /N> RDIEEKRF (8], ML, BLIZZENhEh 1 DFE2 HF
BZrdy. AICHFOAIER(REF) . M. BL ORKXRZERT,
BL CIEETDRFART -4 T —F/ BEEHAK,

[SPb 752 0OL7 ZERTOHOMO @ 2t 7%
[BIDBE~NERFASN TS,

ARBETEH, BOTH-LHEHREEE (B
DFBHEE) OERES L UVE 2R UPS E
BRICEEEZR Y. LRICMALUTO FEY I XIZDOWTHRBNT 5,

* Well-defined 2 TR ENIBFDIEHEIZ & & T EFEN 1%
BRI, N> FF+ v TREDRR - REIF & VL [9-11]

o EF-HEFFHEIMH: reorganizationenergy, ;i—ILEFm [6, 7]

o N EINY R E BB BRTDRKREEESR]I, 12]

* FEATRLATVBARFDIFE VIR
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SIRMEMIZKE LI-AHMESFEADK—E Y  UPSIZ& H2EER
OFE = mHZ=, FIAEHEK, LWTRZY
(ERAREMMEER, FET oy —, “FEYs 48 SPr ings)

FEERREIILERE LEAREDFRBIZTI LTI —DFE2HBTIHLI2EY, BREBADF
—EVIHMBEHME L. Si(100) x) ICEHAFMWMELIZIFLUOEEARESFRBELE L. TFLUE
Si(100)c(4x2) MIERFA A ¥ —IZHREMAMLTETODE VT ) U FRY K#8EINT 5 [1-3]. £-o
T, o0V RVFICERYT 2REREBITEEX LEGRNGRE LGS, RAICIKi-cfEEL
EIFLUNTAR=FICF>T—RITMESI L, RS EILsp’BI%CH-CH,EMNEHL TS (K 1-
inset). AENSMBAEFAHNICLY, CORBERIE1RTHNEEFKREZTRI ZLEABRESIATNS

[4,5]. F4&-TCNQIZKREHLEF
BHNERSL, ToETa— AR
AFELTERABBRHEKE A
BHRTHZEAMONTINS.
Tz, AREFHMHICEA—L
EZEATHBEEOOHRFELT
LFESN TS [6-8].

AEBTEIFLY
/Si (100) (2x1) W% & M@ IZ F4-
TCNOZ2%E L, MEFFDNE
FIKEE ZHel-UPS TN 1=
F4-TCNQZ R ET 5 &, {LEMHE
(X490 2L (ML: 5%/ & @S|
[R¥F) ETHEAICEMNL, %
DEITA d~2eVETEoT=.
1 DOUPSH 5 F4-TCNQAYO0. 2ML LA
L+ TIXF4-TCNOZ BIE D UPS &
FEFRCARY FILEFRT Z

F4-TCNQ

Intensity (arb. unit)

(f) 0.36ML F4-TCNQ/ethylene/Si(100)(2x1)
(€) 0.25ML F4-TCNQ/ethylene/Si(100)(2x1)
(d) 0.18ML F4-TCNQ/ethylene/Si(100)(2x1)
(c) 0.11ML F4-TCNQ/ethylene/Si(100)(2x1)
(b) ethylene/Si(100)(2x1)

PR M v S SR PR B (a) clean Si(100)c(4x2)

EbHh oz [8]. 0.2MLLT 8 6 4 2 0

TIZHOMO L L [ 25 4 AV 38 Binding energy (eV)
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BT 2L, Fi-TONOAD B 1 :F4-TCNQ/ethylene/Si(100)(2x1)F&E M He-IUPS A X747 +
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Xk
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AHEFTEL & B O G SRR AR G AT OB TREEICET A1
W, AL 7 fbr= &xﬁn IEWCEMEMEZ MG L7720 PEREM L2 1302 ECEETH S,
_Mifi’”%t sk (UPS) 2k - T, ﬁ%IV7FD 7 AOFEx DET VSO E A

EHE B0 éﬂf%tw\&ﬁ%%ofwé —-2l%, UPS HIE Tix, k2 &b mBEdER
H%K%O%Eﬁ%ékw\%W®%%ﬁ%¢¢ékwfﬁkiﬁﬁé%%f@ﬁ%ﬁLﬂﬁﬂéﬂ
TWHRTHD, SHIT, UPS TIHRABHFEDEE L T WIZ OB WHRE ORIENE S TRh
otb\@m%éﬁ@wtw\%ﬁiigﬁ“@%ntﬁﬁ”%ﬁmﬁémﬁxﬂ?%éﬁﬁa%ﬁ
BEE7poTUW A,

AEHC AN A B L, SN d E OB FINEE AF O3 X —Df%E L TllES
LtEFINESE (PYS) Tl $@ixw% DRI W& FIZBIT 572, UPS [k
NRTHHEERINEL 20, REFEICE L TWnWbd 2 Endifansd, £, Bx 3o ERTZ2 A0
THREBFHHEZRKTHEZETHHETEX 5 PYS EEZER L, fEx OFHEERD L7 OFE T
EEHEDTEZ, ZoEETHIE, KAFHK FOREE HEEOHIE L AHEE 70D Z L HFES
nz,

AGEE TIE, AR EOEAHEEEZRTT D FEE LTO PYSIEOAH M A RGE L - fk R 2 W4
%o MITICRTELIIC, BEEKR EICHERBEZZAE L, PYS AT M2 AHEEOBIEDOR% L LT
METDHE, ERDOART MLVEFED AT MLOEREDLEINTZHONEBHIENS, 25D A
N7 MAEEOHEIER EERT T A Z LI XD, R COEERENO X L0, IFEFLEAFERE S & )~
ETED, EEE, K 1IZhd Loty &R EmD PYS AT MANRGLIT, XH O
TRLECZOORMEEZMNT T4 LT, REETHEEMNT T2 2 N TE Tz, #HETIE, YoikE
IECHEER%#1T 5 Z & T “Metal on Organic” i OHIER] & 5T 5,
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LEEM/PEEM investigations of the nucleation and growth
of thin organic films

Jerzy T. SADOWSKI

Institute for Materials Research, Tohoku University, 2-1-1 Katahira, Aoba-ku, 980-8577 Sendai

Pentacene (Pn — CyH)4) is attracting great interest since it has been successfully used in
the organic field-effect transistors, having field-effect mobilities surpassing that of amorphous
silicon. Pn films are becoming a promising material for the practical realization of cheap and
versatile organic devices. However, a major challenge remains — we need to understand the growth
of organic materials as thin films to fabricate high-quality films for the practical realization of the
organics-based electronic devices.

Our low-energy electron microscope (LEEM) and photoemission electron microscope
(PEEM) investigations of Pn growth show that a disordered, insulating wetting layer is formed
initially by Pn molecules dispensing the Si dangling bonds, in the case of chemically active surfaces,
such as Si(111)-7x7. Subsequently, monolayer-high, fractal-shaped islands form. Since diffusion of
the molecules is inhibited by the rough interface (rough wetting layer), the anisotropy in the growth
rate manifests itself by aligning the fastest growth direction with the b-axis of the Pn in-plane unit
cell. When pentacene is deposited on semimetallic Bi(001)/Si(111) template, it grows into a well
ordered, “standing-up” layer, having a bulk-like structure and a “point-on-line” epitaxial relation
with the substrate (Figs.1a and 1b). Moreover, the very low nucleation density observed in LEEM
and the high diffusion mobility of Pn molecules on the Bi(001) surface result in first-layer Pn island
growth exceeding 0.2 mm in diameter.

Upon the deposition of Pn on the hydrogen-terminated Si(111), the nucleation of the
islands starts without forming the wetting layer. Pn island growth exhibits a three-fold symmetry
(Fig.1c), having preferential growth orientations. Three distinctively different contrasts are observed
within the individual dendritic branches of the fractal Pn islands (Fig.1d). Each individual contrast
observed in the LEEM image can be assigned to the specific type of the three micro-beam
low-energy electron diffraction (u-LEED) patterns, corresponding to the three different Pn epitaxial
domains. These observations suggest that the Pn grains are polycrystalline even though they
develop from a single nucleus. This polycrystallization is a result of the kinetic growth processes in
conjunction with the intrinsic anisotropy of the crystal (in crystal structure or bonding energy).

© w
\[1TZ]Si 6oV W Mo,
Fig.1. (a) LEED pattern taken from the Bi(001) surface partially covered by the first Pn layer; spots
originating exclusively from the Bi(001) surface are marked with circles, while spots coming from the
overlapping Bi and Pn patterns are marked by dotted circles; (b) High-resolution STM image (sample bias
+1.6 V) of the Pn layer; each protrusion corresponds to a single Pn molecule; (¢) LEEM image of the
pentacene island grown on H-Si(111) surface; (d) Tilted-beam LEEM image showing three different
domains: I, II, and III, within a single branch of fractal-shaped Pn island.

*In collaboration with Y. Fujikawa, G. Sazaki, S. Nishikata, A. Al-Mahboob, K. Nakajima and
T. Sakurai.
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BTS2 8 Y 7 M~ Z —ROBERERE BT DRk, 262 bEEEE LTT S
ZAEIME L T D &V BRI AT, ALY T Th D Z L Dikx M7 X — 2 DFEE IZH
HARECTH D Z ENBT D, T HEMEOSELRMNEDR, RETLRTHEFEBE= LY — t, B
BIU,V, B THAEER R SRR p VX =055 EHEL TV 2 AT D, MERGHEITO 12
DIZIE, REFLIBT DTG A=FBYMEL EO LI ITHHEOM L DD, S HICINHEDO/NRT A—=FDIRDH TN
ZEDOLITEBII LHE L TW ODEI LR TIUTR 5720, ARHEHETIE, W< OO BENHEERLT
WD RITEBORFER DML N2 D, RREE LTUIH I LA THLWIREZIV G5 Z & 2R
L, 6o BHEOBMZ B YETED X 5 I1ZIT 5 DI HOWTHEEYMED LG Bk ) 5,

RO EAR Y, ARIR T/ VAR ZEM I K D EMBEEREZTERT D22 EDE<Nbmb TN,
—J7, 1/4 filled D5 FHAREROIEFIRIEIC DN TR, t, U, VIS K D Eix R R IRIEN EH SN D 2 L2V EE
MANC T ENTVD[L], ZD72RHT, (DI-DCNQI),Ag Dt A KREDS Wigner il T 5 Z & 23, BLimiy72
FRNFERE - @I LV [2], FERITIEINMR ORIENGH - BEFHIC L > CRIIRES N, ZOET
VX, ROV T < e E B ES HRH TW S, DO BMELFRENET LT DH Z LTk
—HLERMTHY, ZEHRREMEFIREICEENEN S,

XHREPTER AT O & L IRGCH N 2 (5 OBIE EEZ & > T D Z LR DnD, —Ru#H M OB
Eb+aRELTEY, FxITUYZOROERIREOHITIZIIIZEH L WETIEIRNWEER L, £25
DS, FEEIIRT 21T 9 LT 2 LREEM 2RI DB OZED A TREZFLIRT D 2 LN TE RN, 21U,
AT AR B BRI TE = AT RS M8 & R CREERNR 7 7 A M L—rva Y ERNTELTWAD Z
LIZRERLTWD, Foxidd LWz ~7 < 2 h L—3 3 > & LT Spiral Frustration & ATV 5,

INEER L CHEEICHFEOHIFIZ LD > T 725 R, RIEMA Tl 3 EOEMFNIFET D 2 &
DS E e o72(Figl), T7bbh, O $HIROGFALE NI EART O 5347 721 3 —rich— poor —rich —
poor— & S EERRTEH (CO chain), @ $H L5y FRICAIE T D2 /FRLIC L > THEM TH D 2 /508 &
b3 % bond-CDW (BOW), @ D& @D —>OEEIRENFEB T L8O =FHTH D, = D 3FIHDEHIRIE
95 2 &I L o THEIERY 7 frustration 235 TE 4L, == MBIV CEUE O B B E A2 FFOER S, RFTIICR
D& 2 4T Wigner i sa b 23 EBL L TV 5 [4],

IR D ENIHREEE 2R fEHT O IR TR, — AT
DEBESER Lo i LokiEa a5 a101E, 4 RS I
BOFHEORBHRFIANE D THS, HHIE, 2T PRI S
R U L 0 b o FB SISV o7 7 IR | '

0—Ft, W ONENTETETH S, _-

CO CO+BOW BOW
B Xk Fig.1. (DI-DCNQD:2Ag DERERITARIZIS S
[1] H.Seo, etal., Chem. Rev. 104, 5005(2004) % 3 FROHO AT LALE O(LIBIR. =
[2] H. Seo and H. Fukuyama, JPSJ 66,1249(1997) DERERSZ LITL Y unit cell PITH
[3] K. Hiraki and K. Kanoda, PRL 80, 4737(1998) Wigner fiidn & I LT %,
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27— -an)VNEEDREVIRFLELEE

O A" EHF B WAFHL' =ZBHWAE° SR’ #EX F
FREZEE® KRR #&° BiHHE° ATEES
'EFAEBRIRER CRIAKRER RFARBEFE—L, "RRIRILF—

E-mail: sakai.seiji@jaea.go.jp

]

BILRFEFOFEMESIZLIREST/Fa—TCONT-BEEBEOMESRICRITIHIIERIED
EENILIE,. AN FLEBERDEAREFRALLREVEAENRFEIND LSz, REDE
FIEREHEIZEDMER]IT CNT-TM RTELZISEVREC D BREDEENF RSN LLE. E#S
F-EBBRERRICLHIERMSIENRDROERINHAFINTE, LML, THETIZ CNTI]PTS—L
(Ceo)[3]. PTFE[4]L BB ERBDRICTOVTHRESNHBTIERORES(E 5-30% LU T T, KRMLE
BRN RIVHESIERTMRM I THS Co-TILIBILIEEREH T : 30% L T[] OHKHTD MO [E
BEAVEEMKIER:70%) 6] B L TH/NTH -T2, 2006 &, ESIERKREREETHERLE:
Cer—Co RN I 10K U T DRE THRK 80%D E R G KIEMMRERT CEERVELIZ[78]. BRI
BEORERFEECHINEENDS., CrCo BIRNDEBESITEMA Co F/HFRDLRILIZEIZE
K9 B EMERSNA, BRIEROKRESIE Co BREDAEVHIBRTHBETELRWFEFEKREL
MEEARELEUH THIERNEEZDERELITERTIERANELNGLE, BAlSh 5L
BRI D EHERM B ERECERLDEDTH 1=,

RIADHET, LEDRERFELLBELTHE - SANGHMNGEONIHEFEZLTHAOTERL
= Ce=Co EIEICDWT E-BEEEEICESIERCEMEHMSIIERNRDBIEZEITL., SHICKEG
BMSERESAL. BMRERAEEITIKELTREEB T HIRDIEVEHAD M LT, CywCo EENH
ELGAENMKFLEERZDAN=XLOBRRIZE. ARSI F-EBRERROEFH-HSMEEICET
BZAMBICEDEERMPTARTHY . MEHAFICLINHTARDOERISEVAFELAH D, KRRDIEE
LT AREFTOHMRIIBEMTHSN., FBETIE. REVIKGLENDRHFTOHEREHETHRETS
LT HMREOEKREMELZL,

[SRER]

Ce—Co SEIE(JE[E: 50-500 nm)lL. BEEZE(107 Pa) T Cy (99.99% FEHEH)E Co(99.99%)%
MgO(001) Bi g R B AR EICHABLTHERL:, BIROMAIE. BMEDERBEL—FEREICHIELT
x=0-30 (C,Co,: x [X Coo B FH D Co RFHERT)DEFETHE LIz, BIELEFIE. KERRFITLD
KD FDRFPEELARE DIREEZEL[9)Z B (T 5H1=6. RE I HE L TELLIRERE(SIO, AgFBREBELT-
%, BEBRICAVV:, EIEFD C,, AMEBO#EEE. BHMI T aNiE. X BRINS IERVEEFHE
BRAIEICKYRANTz, ERICEMLESIERYDROBIE X, BERLICEBELBEBICLS ZinFiE
(FyyT&K:30-250um)%F FALNT, BITE R E:2-300K, ENNREIS:0-5T D& TITo1z, MKIERIX. B
ERORKEICH T SHIGHNMICLIZERIEBEROEERELTERL,
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LATFIZ, &L T, #RAY CgoCoyy D Cg—Co SHIR(EE 50nm, Frv T & 30um) D SIEHREIZ DL
TERBRBRETT . IIVARIMLOETBILBER /R HFEN D 3T CiHCo 1L EH(ChCos) D
SEIE(Z Co T /R FCEHFIE  2nm)HSF Y 2nm DR TR BILIIRED S=25—KRE)THAHIEM
M7z, CeCo ILEYID R FHIFEEIZDULNT, Co [RFH Co-C FERITKY Cy N FRHIZTZEIBLIARY
T—ROBHRILEMTHAHIEN . X BRIV HEEDFEM10ICEFILZEENMITREA TS,
1.E 2 [CEGDNMEBEECTHON-HKIER-HIGRENMEIEN 5 TASTORIIEROERE
KEFEEERT  BMRIEREERICHLTERHGERFEZRL. R2([CRVT,BIEREN 2K TOMSKIE
filE. EE~0V TOE 7105 BEDERELICKECHADLTH 7V THE/ME 45%I12ZF T 5L, KUE
WEEEETEERLRITEARLTRK 90%E Lz, AME THLNT 0D KIERIEIS5=25—
BELLTEHAREDETH D, CCT AHADEMEEZEZER S D CoF/HIF/CxCo L &M/ CoF
JRFORRLNIEESBOEERTENBICHET LI LEDETHZETH mV DEARKRLLONT-,
EMEmVOEEBRTOEFETHIERMN 2 EICLER T DESMEMKEREIERRTHHTRIVES
NFBRETHD, =, IMEE OV DFHETOHSIERT%) (&, P RILESERNROERETIL
(Julliere mode ) CREV R BEDMRIZLYA LB HIHTIEID LR 50%(57 483 100%E)[12]4 B A TH
Y. CNEFEREICKIEIJEREBRODRUNCAKROEFHEECHEXT IERKECRESERE
LTS, B REL D BONR CTHATELRVVHESIER O XKESOERICHRLIERDAN=X L
[FRAZBATHAMN, Co T /R FEEMBBIRTILIBIEYE) PICHBLIEETIIELUDBRHIE
BIENENIEMND, Cpr—Co L EMBEIRELLIL Ci—Co ILEWE Co F/HIFDREBEE DI IILILA
IHEDBEFHBECREL MBIKE., MRS ELOBEENERIND,

Bias voltage
- 10V
Rima=5.3 MQ
—0— 55V
Rimax=1.3 MQ

> 116V
Rmax=100 kQ

MR, AR/ Rys (%)

P S N RN N S RS N
40 -20 0 20 40
Magnetic field, H (kOe)

1 B45FEFE0.0, 55 11.6 V)TRIEL=
R IEHR(MR)-H4 5B #R () LR RIS ER 7 DIE K R(ET)
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OFfMEE— 12, IAAEGL L, KR 1, MR 3, [ —Rg 12
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(7] SRXHERBEUR OB ez W TR 81X, W E 7B ORHEEFIIH L TR Z <RSI TN D, 720> THER
XI55t (XAS, XAFS) R0 & 1458 (XPS) | Auger 1/ (AES) LU o2 TR L —R AL TD4y
HIEF, ST FIEEL UIAZ A H =R b DELTEE LTS, — T o hEX—AE LT Nk 5y
T OFRBEECHLBER LS . KAFERCFR 57 155 TR A HFZESITOD, EDONRER O R BN Z D% DX
JEZ AT IZATED IR TODNTNEE REHOEETHD,

THELNHE T EIT, WEE B F 20 TN TIEFITREL THDIEND, i i &1L R 5 )5
FTHI7RE 1B ThY | 10 T INORFED IR T2 BRI 352 EN ATRE Th D, LLRBZE D itk
REDFITIEF L A D IR T HE N TIHTEAE D Auger AREEICIY ., MELEIC 2 (E L E
DIEALES DAF L RIESTIET D, LA IEFLA L R 7R OGS EfE I RfEL TAEL S AT,
FEE NI RE e —ay OB @<z ez7e0 | BOfE G HEIE S A #0E ~O LIS I L o85G ) DR T &4
Fo TR A OUIW LB RISDOfE— R AIREIC/RDEZE 2 Hib,

TIVETE A 1L, ZO NN IR A 7ot A MR IIHRE & OISR 17 50 1R DA BEROS TR IR 2
HZEEFHL, EDOEFIOYRR EFIEME DRI ZER % 7253 7% - BB FIEZBMEL TITo TE e, 22T
LITRULIZ =IO AT AL EY) ., () PMMA &5 15, (b) AT /L= A7 )UEARL 7= B AR L HL )1
5 (MHDA SAM) . (o) =F L= 27 /L&A SAM  (EHDA SAM) 335 0% (d) PMMA O B & K2 &b 7= 2 AF L
AV 7 F L —h (MIB) OAKIREEHE N C R S 7R R el RO E A 7~ 970,

[ERAA A BiBERS] PMMA 3550 MHDA SAM, EHDA SAM T3, 45 E DB I 12 k- CRIRK
ARG S OIS B [ Z R ZSNAZEN, Bl A A DR B AN B 53035, X 2 12 PMMA & MHDA
SAM OEAFMEIOMREN2fEREZRT, 7805, 6*(COO-R) « Cls, O1s(OR) I HEEIZ L~ TxifG 3
% COO-R #EADSRINAIITAEREL . 6*(CO-OR) — O1s(OR) LM HALR TITHEIRNAY7e CO-OR Bl g &=
S5 (ZZTR=CHs %213 CoHs), 2D MHDA-d, SAM
Lhsh, AR D Auger HABERS LU 1 o]
T MR L\ NS T PSS AT 2% 09

‘ n*(‘C:O
BT T, AR RIS LB R DS ‘ /\“—

REFSITODIEN DD, LU BB CHs*
DIHERIREOF BT, AT 2T 1AL \ CHjs
6*(0-CH3)\ —{ - hv

EYTHS THREBHIEZREIZL > TRRH- T
B, Bl KIREE MIB CILBIRAR A4

excitation assaseS—

A ) 3 . . 0]
CH' / \'& e :—DJ - ¢*(C-OCHg) —|
f\.Z /./,./& " \,.__M f excltatmy Q:O

J,'LJ- ./ k\.:.,“’\ 1 [co; :,\/ul OCH™* !
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CH; CH CH CH \ ,,.
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c|::o tl,:o (l=o l:o e, f' s ;’J
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Since 1998
3d generation synchrotron light

BERLIN
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Th. Schmidt, U. Groh, H. Marchetto, E. Umbach

SMART project

r

Y ‘aﬁectrom'icroé;copﬁe for all relevant techniques
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High Resolution XPS/NEXAFS

Beamline: (UE52-PGM)

» soft X-ray : 100 — 1200 eV
Linear/circular polarization

» spectral resolution:
E/AE > 10500 @ N-K edge
(cff = 10, 10um exit slit)
24meV@300eV, 56meV@530eV

» spot  100x50pum

( MaxLAB(1311) 35-800eV )

UHV chamber

> SCIENTA SES200 analyzer xps ~ Since 2006 - scIENTA R4000

» total-/partial-/Auger-electron/fluorescence yield NEXAFS
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High Brilliance
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Results

First observation of vibronic coupling at N-K edge for n-conjugated molecule

Partial Electron Yield (arb. unit)
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Goal:

To utilise both the monochromator dispersion and the energy dispersion
of the electron analyser to detect the electron energy distribution as a
function of photon energy: The complete dataset both CFS and CIS information.

« The high brilliance of third generation SOR and modern monochromator design

« 2D detection of Electron energy analyser. Modern electron transfer lens design

Outline

 Toroidal solution proposed to replace Cylinder-Sphere combination.
Monochromator dispersion dependent on Cff value. New Switch Mirror Unit.

 New Electron Analyser GAMMADATA R4000 with spatial resolving capability
of = 10um.

« Pilot Experiment low Cff values and small ID apertures.

BESSY
D.R Batchelor, DPG‘06 @
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Universitét Wiirzburg
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Plan View

UES52

Elevation view

17000

Proposed Toroid Solution
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176°
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Undulator

g~
storage ring

Cylindrical Mirror

UESZ/PGM

Electron Energy Analyser
Spatial resolution of 30pm
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350eV

283.4eV

Photon Energy (V)

240

D.R Batchelor, DPG'06

Carbon 1s Edge

250 260 270
Kinetic Energy (aV)

200eV

NEXAFS structure clearly visible over a large
energy range with appropriate normalisation.
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MAX-lab

&> CHIBA UNIVERSITY
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MAX-lab &> CHIBA UNIVERSITY

@ MAX-T

S ERX

BL-31; scanning photoelectron microscopy

BL-33; angular resolved photoelectron spectroscopy
(Av=15-200 eV, E/AE=4 x 103 - 15 x 104, 1010 -10" ph/s)

BL-41; angular resolved photoelectron spectroscopy

BL-52; angular resolved photoelectron spectroscopy

BL-72; infrared spectroscopy
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MAX-lab &> CHIBA UNIVERSITY

@ MAX-II

@ MAX-ITI

S ERX

BL-I311; PES, XAS, (PEEM 2006 summer)

(Av=30-1500 eV, E/AE=5 x 103 - 2 x 104, 1011 -1013 ph/s)
BL-I411; PES, XAS, and coincidence spectroscopy
BL-I511-1; PES, XAS, and XES

(Av=50-1500 eV, E/AE=5 x 103 - 2 x 104, 1011 -1013 ph/s)

-3; XAS and XES
BL-D611; ultra-fast time-resolved X-ray diffraction
BL-I711; protein crystallography
BL-D811; lithography
BL-I811; XAFS
BL-I911-1-5; macromolecular crystallography
BL-D1011; XMCD, PES, XAS

1. New NIM beamline
(Av=5-40 eV, E/AE~109)
2. Moving BL-33 from MAX-I
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MAX-lab
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Figure 9. Normal emission C1 s spectra from Rh(111)-(2 x 2)-C2H3 and Rh(111)-(2 x 2)-C2D3

overlayers. Measured at 100 K.
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