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st [ X __SGU - - - - - - - I - - -
SX U 1 0 3 2 2 0 1 0 0] 9 1.1
2 G |SX spectroscopy GIM__ U 7 16 10 20 26 17 25 15 4 136 17.0
3 A |materials structure science X SGU - - - - - B - 7 5| 7 70
3 B |VUVSX spectroscopy #EMBL|GIM B 3 6 8 10 2 6 4 2 3 41 5.1
3 C |X-ray optics development, magnetic Bragg X B 3 5 2 4 1 0 1 9 2 25 3.1
4 A |trace element analysis, microprobe X B 17 16 18 11 10 12 7 8 8 99 12.4
4 B |microcrystal, powder diffraction %E,‘SZT';JG’g X B 16 3 6 6 10 1 13 20 12 8 106
4 C |diffraction and scattering X B 7 19 15 10 10 13 19 14 6 107 13.4
5_A_|macromolecular crystallography X___MpPW - - - 13 35 52 70 67 29| 237 47.4
6 A |macromolecular crystallography X B 46 46 40 71 51 57 61 42 21 414 51.8
6_C |diffraction & scattering UGEHEST X ___B - - - - - | 14 17 14 31155
7 A|SX XAFS, XMCD, XPS(RCS) RRKE|GM B 13 9 14 11 17 9 4 12 7| 89 111
7 C [XAFS, scattering X B 44 32 34 28 53 33 46 34 12| 304 38.0
8 A |powder diffraction <continued from BL-1A> X B 0 2 2 4 7 8 1] 4 0 38 48
8 B_|powder diffraction <continued from BL-1B>. X B 5 11 17 11 6 15 15 5" 1 85 10.6
9 A [XAFS X B 26 28 37 19 44 32 34 34 15| 254 318
9 C |XAFS, SAXS X B 7 7 10 17 15 16 26 13 11 111 139
10 A [diffraction and scattering X B 7 10 1 6 4 4 5 3 0| 40 50
10 C |SAXS UGEEST X B 25 33 25 19 24 14 34 19 7 193 241
11 A|SX spectroscopy GIM B 9 11 13 11 15 12 8 7 5 86 10.8
11 B |SEXAFS, SX spectroscopy SX B 5 3 12 10 6 5 1 10 3| 62 78
11 C [VUV spectroscopy FEFE(NM B 7 6 3 3 5 4 4 2 0| 34 43
11.D|XPS, SAFE[GM__B 0 5 2 5 7 3 2 1 0) 25 3.1
12 A ;P;(aracterization of VUVSX optical elements, BRSETE | GIM B 4 8 1 5 4 4 1 0 o 27 34
spectroscopy
12 G |XAFS X B 36 29 39 33 56 43 52 22 16| 310 38.8
13 A |SX spectroscopy for organic materials X U - - - - - - - - - - =
14 A |crystal structure anal. X VW 18 8 8 14 7 8 10 1 0| 74 9.3
14 B |high precision optics X VW 8 14 1 12 21 13 10 3 1 92 115
14 ¢ |Begicallienlpessuiel SOl WEH | x ww | 13 2 7 18 8 10 12 16” o 110 138
= phase contrast imaging
15 A |SAXS X B 23 21 32 34 20 18 28 16 8 192 240
15 B |topography, magnetic scat., surface diff. X B 8 7 8 6 6 6 4 2 1 47 59
15 C |high resolution_diffraction X B 18 8 12 15 9 12 5 7 6 86 10.8
16 A |polarization varible SX spectroscopy X U - - - - - - - - 2| - -
. allography B X___SGU - - - - -l 1 14 30 20) 45 150
EXPE[GV B 6 T 9 4 9 3 5 7 1 54 6.8
18 B |Indian beamline Avk/skd| X B - - - - - - - - 0] - -
18 C|DAC UGEEST X B 20 13 12 16 9 9 9 6 0) 94 11.8
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NE5___C |high pressure (MAX80) X B 6 14 5 7 2 7 12 3 60 15
NE7___A |high pressure (MAX-III), imaging ] X B - - - - - - - - -l - -
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ergy XAFS X B - - - - - 4 13 27 13 44 14.7
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NW14 A [time-resolved experiments X U - - - - 1 1 3 3 4 8 2.0
Photon Factory total 597 565 600 650 668 573 616 518 249 4787 5984
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Members

Ernest Fontes (Cornell High Energy Synchrotron Source)
Hidetoshi Fukuyama (Tokyo University of Science)

Efim Gluskin (Advanced Photon Source)

Keith Hodgson (Stanford Synchrotron Radiation Laboratory)
Ingolf Lindau (Stanford University)

Kunio Miki (Kyoto University)

Toshiaki Ohta (Ritsumeikan University) (5 [EIRJE)
Moonhor Ree(Pohang Accelerator Laboratory)

Volker Saile (University of Karlsruhe)

Junichiro Mizuki (Japan Atomic Energy Agency)

Agenda
Friday, 18th September 2009
13:00-13:15
13:15-14:45

Introduction (O. Shimomura & K. Hodgson)
Status report of the Photon Factory (S. Wakatsuki)
Charge to the PF-ISAC

Response to the previous ISAC

Merging of the light source division to the Acc Lab
User support and dissemination system (M. Nomura)
Coffee Break

Update of light sources (Y. Kobayashi)

BL strategy and new developments (K. Ito)

cERL & ERL (H. Kawata)

KEK-X project (Y. Kobayashi)

Executive session <CLOSED>

Coftee Break

Science topics  (30min X2)

Dr. Takahisa Arima (Tohoku University)

[Synchrotron X-ray Studies on Magneto-electric

14:45-15:00
15:00-15:25
15:25-15:50
15:50-16:20
16:20-16:35
16:35-16:45
16:45-17:00
17:00-18:00

Multiferroics]
Dr. Masaki Kawano (Postech, Korea)
[X-ray observation of transient species trapped in
suplramolecules]
18:00-18:30  Executive session <CLOSED>
19:00 Dinner
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Saturday, 19th September 2009

08:30-09:30
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Figure 1

Mn L-edge XAS spectra of ZnO:Mn at room temperature recorded
using circularly polarized x-rays (a) and their difference spectrum, i.e.,
XMCD spectrum, and its integration (b). Here, u" and p- refer to XAS
spectra for photon helicity parallel and antiparallel to the Mn 3d spin,
respectively. (¢c) Comparison of the experimental XMCD spectrum at
H =5 T with theoretical one calculated using the cluster model of 7,

symmetry.
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Figure 1 O-K NEXAFS spectra obtained by 33 ms accumulation.
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Figure 2 O-K NEXAFS spectra measured by the dispersive mode
during the titration of an O overlayer with CO on Pt(111) (T
=400 K, P_, = 1x107* Torr).
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Figure 3 Time evolution of the coverages of O and CO observed by
dispersive NEXAFS spectroscopy at T =400 K.
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Figure 1 Schematic illustrations of optics in case of (a) conventional
scaning photoelectron microscope and (b) three-dimensional
(3D) nano-ESCA.

Figure 2

Photograph of optics in
the vacuum chamber of
3D nano-ESCA.
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Figure 3 (a) Schematic illustration of top view of 3D nano-ESCA.
(b) Photograph of 3D nano-ESCA at PF BL-16A.
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Figure 4 Schematic illustrations and screen images of (a) direct beam,
(b) beam through the FZP, and (c¢) beam through the FZP and
OSA.
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Figure 5 Intensity map of Si 2p photoelectron for poly-Si gate
electrode/HfO,/Si MOSFET structures with the gate width of
400 nm.
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Figure 1 Co L-edge XAS/XMCD spectra of Mo/Co/Au and Au/Co/Au
films measured at BL-11A.
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Figure 2 Co L-edge XAS/XMCD spectra of Mo/Co/Au and Au/Co/Au
films measured at BL-16A.
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Figure 3 Polar MOKE imaging of Ga' irradiated Pt/Co/Pt film. The
brightness of each pixel is proportional to the product of the
local remanence and the maximum value of Kerr rotation.
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Figure 4 Co L-edge XAS spectra of Ga irradiated Pt/Co/Pt film
measured at BL-11A.
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Figure 5 Co L-edge XAS spectra of Ga irradiated Pt/Co/Pt film
measured at BL-16A.

HiEOMBN RSN, THUEA A T BIAFIC K 2 HE
filh, 5 WIEHE D intermixising I K > T Co DFE IR
D RKELZL LIS LICHKRTHEDEEZ BN, X
N7 MUVEEZEICEEL SBIET 25728, 16A TORIEZ

HE - G — LT A V2flioT

Fldr7zo Fig. 512 16A IC351F % Co L-edge XAS JITHE R %
RF . Fig 4 ITHANTHNVARY MUBSERR SR, B
— AR AT MIVDORMNZELE R EN5, FRC R
— ZBOEINLE-> T 783 eV HEDREEIINE < 72 Bk
FHMERE N, N 1-1 DFREHTHARTEWICE M
HbbHd, TITTE XMCD DERMMTICTIINA 2 5T —
REEDH T ENTE, 16A N D& S KSR S
ONEEBICR LIERICHATH 5 T & 2 FE L I,

2. ¥¢8

R ORI G TEICB T 2R LW e T 5 B, #
KR SAFIE DT % 17291 in-situ TOFEEREITS DB
KO —RAITH %, & TANSEIEN LTIz DDk,
K0 « EFHTOLEMITE DT %728 ex-situ DE D%
TR UTzo ZDTDRNMRHEREIC K > T, HEHLURWVIEE
M DESHRENTHD END LWV AN oD, 16A
TIEZ 5 Vo 2 7R U 5 2 R8T ORI FET
b3 MR Uz, SRR ZEEZ W, JEREERE
ISR E NI E DM INEE =2 R 5, HOFERE I L
W5,

RIZIC, WENSRITCER ETIHICTIRE RS>
Yokt - AT & B R, SURMERLE polar
MOKE #l] /& % L T N & - /2R — T ~ F - Biyalystok X
% o A Maziewski %, R—F 2 RR¥7H73I— LT
Baczewski [# 17 & A. Wawro 1L, fEATICILCTRAF
o e FIEREE < INEEAE L, HBOYR—F2 T
T BEHERE « BT O B L B 720,

5| Ak

[1] MEHA, PFnews 26 (2) p.8, 25 (3) p.9, PHifld —, PF
News 24 (3) p.9, 23 (2) p.10 %

[2] K. Amemiya, E. Sakai, D. Matsumura, H. Abe, T. Ohta, and
T. Yokoyama, Phys. Rev. B 71 (2005) 214420 %



PF NEWS Vol. 27 No. 3 NOV, 2009

HE - G — LT A V2flioT

BL-16A IZ31) 20k X Sl IZERIC DWW T

PYERGERI ARSI AREIEA

1. FCs&IT

X SRR OBt T 3V F—2IGHT 5 2 i kD,
BRI LY RO FEEL, EReE
B> 3d e Y A+ OHEIKEPHEER R L OB TED
BIREREREZ 5 T EDRETH S, REMNRE Y
MORBEFHICIE, HETHE, MCD, FENE, WMT
IR X AREEL R ENB %o Falt, PFICHT 72 IR X BRALIS
BELIRRG S 2 i U, iR E AR ks E Ose e
PR UTzo ARG T, E—LF A4V BL-16AICHEIF BT
NE TOW X FREELEEE O E IR IR D BIRIC DV
Tadd,

2. BIXIEHELDAY Y b

X e O T FEIRHGEL (CHEIS R X BREEL) 13ROk
AU MRB D, Y LERGRRFIETH S, 1)
Mg (FBY, W) W EIEREITRS T D A[ETH
D, VFT zuAy IR E RS, A - il
P75 EOIMGISEIC K 2YMEDIRZD FRN R Z 2 T N
ARET®H %o 2) B XHRAEBLIC LA X ARk, #oc
OBELWTHRN K Z2 VDT, AEMRSEAMENCEE T 2
RAF 27 AMBICHNTH %, 3) OFHAMBITEDN
HFLHARZ LIEFHICEVWDTY VT IVERE DTG RO 2
EZIFIC WV, HBTFEHANVEVDOTF Yy —U7 v T
WO TGN TS, RENEIR2 88072 R 3 Hes AR
~EER BB &V o TR E Z W T2 R/ i 7%
YITERZE N AT RE T %o

g U T LG H X AREGELEE I K 0, BEEZHBIT 5
DR Y A MBI 5 ETIKE L MEEROmH 242 A %
TEMTEZDT, B, KEEYITER R o R
i2iih, BIEEZRITL TN T EWARETH %,

Bl Z X, sEFHBEE TR 3d BREEREBIEMIC BN T,
2p>3d B (L W) 1T & D BRI 3d 5B HIRREZ #E
ABNBDT, WkfiFEEfHsrabEskickd (Z
NE TORE X FIEISHGEL (KIS TOHRELL D) 7
HNCHOEIRREZ fRIHS 2 C LW ATRETH %, T, WIAE
BEREODT, BAHEGELFERZT TR0 ARGl & &
MRS EHEZ % T EDAJHETH %o

3. KEDHA

BL-16A Tl U7ci X AREELEEE X, RELDTTD
MR, 2T IV d=FNy R, 3)EHKED 3 DD
VK=Y FHOSBEREINTV S (Fig. Do 1) Bz,
BEMEORESICED MCP (ERER N7 R) &7 %
k24— R (ART) ZEVDNT T3, £z, 20 7—LE
F I SRR E TOHEE & 130 mm TH DO, 13

Figure 1 View of soft X-ray scattering equipment

SR A PEHIPH I, 0-170 ETH B 2) Y2 T IVIETD
Y=L ARy b YA R, 50-100 pm FiE) X 100-200 pm (55)
THb, d=F~\v RIZET 3 XYZ JTHOEREE b %
HWT, Y7 )UhiEZ e hiEic bt %, 3) ¥k
DIREZALAIEX, He 7 0—Hnwikz FV %,

4. REBROZFFTOMLS - FE

KEBDHE D FTICTDNT, #HHT %, T IV,
10mm x 10 mm (J£&E 0.5 mm) OFMICHH—R>T—TT
HEL, Y TIHRIVE—ICEET S, BBy > 7
ZXw MBI, EEY Y TIVKRIVE—ICEET ST
LEA[RETH B, IRFTEERICHE VT, WmHIDZDHANY v
LS VART 7 —F a— T2 EGHEICH LT, WIkNY Y
Lzz7u—XgTniizetts (RIKRE (~10K) £ToO
FERFZ, K450 THB). HERREIGELES, Y
TIVONBRERITS . V2 T IVIHIZEFHES L TEE 0 1
¥ZIT9, TN, FRICHODNITTHSE 7+ MXAA—
RICABEEED (EEED) FnOEEIc /a5 K5Iy
VIINIE T B TH S, kI, EETHWS
BT IV F— « (72BN U CRBZHGT %, HIE
&, BEHTEFY 7k SPEC _ETY > 7L - M aRmliLfn R
BHIDAIRMCONT AV a—ZHIBLTHEDT, <
rarabs L iz lEZ BT %,

HEHI & LT, polystyrene and polyvinylpyridine D A £
i (BE 600 A) B2 KGHRNEZRT (Fig. 2).
R A A UHEED K E ZITHIG LTz 0.005 A JEHAD K%
DTOT 7 AIVHEHENT NS, F—m T & OBIHIRER]
1% 100 msec TH B M, # 6 HiigH ORSHFHEITIC BN T
GIANRIRE 7 07 7 A VDB N T0 3 GRESIR).
CNE CIBMHBE T ROEIR~ > 4 VBt~ )V F 7



PF NEWS Vol. 27 No. 3 NOV, 2009

0°
3 510°
-1
10 ]
'%4106 .
2 2
_ 1071 S ]
s
g10° L
2
()
e

10 |

0 01 02 03 04 05
QA

10'67””\””\”‘

Figure 2 Reflectivity of a hybridized thin film of polystyrene and
polyvinylpyridine with a photon energy of 543 eV for
100 msec. A clear periodic oscillation is observed as shown
in the inset.
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Figure 1

Schematic of a normal Auger-stimulated ion desorption (ASID)
mechanism; that is, 1) core-electron ionization, 2) an Auger transition
leading to a two-valence-hole state, and 3) ion desorption along the
repulsive potential energy surface of the two-valence-hole state. APECS
as well as PEPICO and AEPICO spectroscopy provide direct information
on the correlation among the photoemission, the Auger decays and the
ion desorption.
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Figure 2

Schematic diagram of the new EEICO analyzer and the measurement
system for APECS [9]. The trajectories of electrons and ions simulated
with the SIMION 3D Version 7 are also shown.
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Figure 3

(a) The front view of the ASMA [9]. (b) The side and (c) back view
of the ASMA with a built-in DP-CMA and TOF-MS. (d, e) The inner
electrodes of ASMA, where the apertures are covered with meshes.
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Figure 4
(a) The front, (b) the side, and (c) the back view of the DP-CMA. (d)
Inner electrode with meshes [9].
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shield, an ion extraction
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and MCPs [9].
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Figure 6

Si 2p core-level photoelectron spectra of Si(001)-2x1 measured with
the ASMA and the DP-CMA using synchrotron radiation at 130 eV [9].
Fitting curves are also shown.
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Figure 7

The filled-circles and the solid line represent Si-L,,V'V-Si-2p APECS of
Si(001)-2x1 at Av = 130 eV [9]. The solid-line represents singles AES.
The accumulated time at each datum was 300 s.
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Figure 8

Cross section of a polar-angle-resolved miniature TOF-MS with four
anodes [11]. The TOF-MS consists of a shield for the electric field, an
ion drift electrode with three meshes, and MCPs with four concentric
anodes. Trajectories of ions with a kinetic energy of 3.5 eV from a
pointed source are shown for the desorption polar angles of 0° ~ 55° with
a 5° step based on a simulation using SIMION (Ver. 7.0). The voltage
of the sample is 0 V, that of the drift electrode is -30 V, and that of the
MCPs entrances is -2000 V. The distance between the sample and the top
of TOF-MS is 3.5 mm.

Anode 3
Anode 4

Figure 9

(a) Front and (b) Side view of a polar-angle-resolved miniature TOF-
MS with four concentric anodes. (c) Front and (d) Rear view of the four
concentric anodes [11].
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Figure 10

TOF contour map of H* for a polar-angle-resolved miniature TOF-MS
with four anodes as a function of the desorption polar angle and kinetic
energy of desorbed ions [11]. The geometry and the electrode voltages
are the same as those in Fig. 8.
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Figure 11

Cross section of electron polar-angle-resolved-ion coincidence analyzer
[11], which consists of an ASMA and a miniature polar-angle-resolved
TOF-MS with four anodes. Trajectories of electrons with a kinetic
energy of 181.6 eV from a pointed source are shown for the desorption
polar angles of 48.2° ~ 65.7° with a 2.5° step based on a simulation using
SIMION (Ver. 7.0). The voltage of the sample and the inner electrode of
the ASMA is 0 V and that of the outer electrode of the ASMA is -100 V.
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Figure 12
Photograph of an electron polar-angle-resolved-ion coincidence analyzer

[11].
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Figure 13

Auger electron yield (electron kinetic energy is 490 eV) and total ion
yield spectra with anodes 1, 2, 3, and 4 for condensed H,O [11]. The step
of photon energy was 0.1 eV and each datum was recorded over 5 s. The
voltage of the sample was 0 V, that of the drift electrode was -30 V and
that of the MCPs entrance was -2000 V.
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Figure 14

Normal Auger electron spectrum at O 1s ionization (v = 546.9 eV, solid
line), a resonant AES at 4a, <- O 1s (hv = 532.9 €V, dash-dot line), a
spectator AES (dotted line) and H* Auger electron photoion coincidence
(H" AEPICO) spectra at the 4a, <— O 1s resonance with anodes 1, 2, 3,
and 4 (solid circles) [11]. The time required to obtain each datum for
the AEPICO spectrum was 690, 450, 450, and 690 s for anodes 1, 2, 3,
and 4, respectively. The electrode voltages and the distance between the
sample and the top of TOF-MS were the same as those of Fig. 13.
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Figure 15

Auger electron photoion time-of-flight difference spectra with anodes 1
(thick solid lines), 2 (dash-dot lines), 3 (dotted lines), and 4 (thin solid
lines) at the 4a, <— O 1s resonance of condensed H,O [11].
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