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Electron Energy 750 MeV
Circumstance 53.2m

Emittance 27nm-rad since 2003
Straignt sectons AMXZ+L.5mx
Filling Beam Current 350 mA (multi-bunch)

Llnjection Interval 6 hours )
Top-up operation is partly started. | Since 2008

M geamGurrent  303.0 m

Life Time —1085min
Next Injection Time 0900

Beam Dump Time -
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Top-up test run, tonight.
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Electron Energy 750 MeV
Circumstance 53.2m
Emittance 27nm-rad
Straiaht Sections 4mx4+1.5mx4

' (multi-bunch)

UVSOR-II
| 27 nm-rad, 500 mA, 3% Coupling

|arted.

10 U7(Planar) .
Lst U3
U7(Herical)

=

10]6 [~

U5(Herical)

104 | US5(Planar)

| Reserved for
Future Undulator

Bending Magnet

10"

Brilliance(Photons/sec/mrad®/mm®/0.1%b.w.)
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13 Beamlines at UVSOR-II (pec. 18, 2009)

Beam- Monochromator, Energy Region
line Spectrometer (V) Lty
1A DoubleCrystal 6 Mm Solid (Absorption) =) Move to BL2A in FY2011.
1B ImSeya-Namioka “‘FS" v et m) To be replaced to a 2.5-m-NIM
- . — at BL3B in FY2011.
2B+ (Igm Sph)encal Grating 2 ﬂ)s ;};s‘gl;l’lmx;m;nmi;ﬂn,
ragon; e) 3 otodissociation '

Photon Emission)

e, from FY2011.

Varied-Line-Spacing

) ) ) Gas, Liquid, Solid
§ Varied-Line-Spacing (Absorption,
3uU g;::lfé?lflji:fon) 60 eV 800 ¢ Photoemission, T H Z-C S R + VU V-c H G B L
—

4B*  Plane Grating Photodissociation)

25

-
-3
<

o
=
o (Monk-Gillieson) Solid (Photoemission)
L
o Spherical Grating
E SU (SGM-TRAIN) 5 er 250 eV Solid (Photoemission)
8 .13 5B Plane Grating — Cn!ibrntion .
e E 6eV 600 eV Selid (Absorption)

LT
2 '& Variable-Included-Angle — Gas (Photoionization,
-5 - 6U*  Varied-Line-Spacing 30 eV 500 eV Photodissociation)

o Plane Grating Solid (Photoemission)
0 S—

3

o
% &S B Martin-Puplett FT-FIR 2.5V Solid (Reflection,

o Michelson FI-IR 0.1 meV Absorption)
o £3
BSSs 10m Normal Incidence ™ 4 Photoemissi
-3 = U (Modificd Wadsworth) 6 eV 40 ¢V Solid (Photoemission)
= - -

o 2 . 5 Solid (Reflection,
:E g .:.é 7B 3m Normal Incidence ;5 3755y Absorption)
e 2
Q S S 15m Constant Deviation i
E— i ; =) Shutdown in 2010.
v 8Bl Grazing Incldence 306V 800 €3 RREELETie)
—
-

Ee
(

8B2  Plane Grating Lo EFIF“ o Solid (Photoemission)




BLS5U@UVSOR-II (since 2004)

[T. Ito et al., AIP Conf. Proc. 879 (2007) 587. ]

MBS-Toyama ‘Peter’ A-1___.

am AE~1.2 meV
AB~x0.1°

’ p
A-DATA VUV5040
¥t e l

k¢
) =3 1

Lig-He flow cryostat .
T=5~400 K § & .
Present S\be\glflcathj e N

Polarization:  Horizontal linear pol.
Right/left circular-pol.
Photon Energy: ainly 20 — 200 eV)
< 3000
~10'2 ph/s @ hv/4hv~2000, hv <100 eV

Institute for Molecular Science

() Solid State Spectroscopy Group
UVSOR Facility Vs
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Electronic structure and magnetic transition

of a ferromagnetic semiconductor EuO
Fabrication of EuO thin films

h-situ 3D-ARPES apparatus

Molecular beam epitaxy
method (Vacuum: 2.0 x 108 Pa)

1. Anneal of SrTiO,

substrateL 11—
2. Evaporation of BaO

buffered layer(2 nm) R
S R

3. Evaporation of EuO (50
nm)

Magnetization Electrical Resistivity EuO as a next-generation

A. Mauger et al. (1978). M. R. Oliver et al. (1972).
—

euo | spintronics material

.’ *®000000000 ~

Soq, What’s the origin of
the physical properties?

Institute for Molecular Science

UVSOR Facility

FM
o 1 Eu-(;ich Eu-rich EuO Direct observation of
l | Eu - i -
—= :>100 e T ssoelectronic structure by 3D-ARPES

() Solid State Spectroscopy Group
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Temperature (K)




3D-ARPES of single crystalline EuO thin films

[ H. Miyazaki, SK et al., PRL 102, 227203 (2009). |

Band dispersion Temperature-dependent band
along k,-direction dispersion near the I" and X points.
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A user activity at BL5U, UVSOR-II

A topological metal at the surface of an ultrathin Bi,_,Sb, alloy film

T. Hirahara,m* Y. Sakamoto,! Y. Saisyu,! . Miyazaki,? S. Kimura.?
T. Okuda.® T 1. Matsuda,® S. Murakami,* and S. Hasegawa'
! Department of Physics, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku. Tokyo 113-0033, Japan
*UVSOR Facility, Institute for Molecular Science, Okazaki 444-8585, Japan

YSynchrotron Radiation Laboratory, 1SSP, University of Tokyo, Kashiwa 277-8581, Japan
4 Department of Physics, Tokyo Institute of Technology, Tokyo 152-8551, Japan

[submitted. ]

R ol g
> Em\ﬁ 5o g, §
5 EW\‘“ m\‘vu.s*’ ;
g -E-"*\_J/'\ W\\ :
© ok o \—4-« :
[ £ £t o w\» ;
L BT 0 | £ “"«’f\\w 2 I\
£ Angle (degree) 2 D\w\, c _\_‘
: ; A B
e — < ' c g 0o
5 (b) BioaaSbesc - RS WS m&
-S (@ [i § EW\“M EM\-‘_ Ml
g s g el N
S g EMM 2 M"M\,\M
a E 2 = it bieo | r0.5° 0.5°
= o @ R Lt AT T
E '9\ Angle (degree) Bmdi%g%nergff (meV) Bind\ln%oenerﬁy (meV)
(]
& 5 . .
a .:.:.'a‘ FIG. 2: (Color online) (a, b) Fermi surfaces of 43 A thick Bin.o2Sbo.os (a) and 39 A thick Bio.s4Sbo.1s (b) ultrathin films. (c, d)
g [l I — 0 band dispersions for the cuts shown in (a) and (b), respectively. (e, f) Energy distribution curves for the images shown in
—

(c) and (d), respectively. (g) Schematic drawing of the band dispersion of (¢)-(f). (h) Schematic drawing of the Fermi surface
shown in the surface Brilloiun zone. The photon energy was hv = 20 eV.
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VUV-ARPES beamline BL7U at UVSOR-II

(SAMRAI: Symmetry And Momentum Resolved electronic
structure Analysis Instrumentation) i -

[S. Kimura et al., to be submitted;
S. Kimura et al., AIP Conf. Proc. 879, 527-530 (2007). ]

High resolution and
bulk sensitive area

Energy resolution (meV)
Mean free path (nm)

103 ““I1 . ...““IZ . ...““I3 — JO-’I
10 10 10 10

Photon/electron energy (eV) :
able photon®high flux®high resolutlon®varlable polarlzatlon®ARPES
= Determination of three-dimensional electronic structure and Fermi surface
= elucidation of the mechanism of transport and magnetic properties.

Institute for Molecular Science

UVSOR Facility

ure) Real space imaging of electronic structure using micro-optics
= Direct observation of phase separation of materials.

'

hv=6~40eV
Npn>10"2~10™ ph/s on sample
®
E/AE>10* (<1meV @ 10 eV) JEE 1w ;
Polarization: PL(H/V)+CL(L/R) AR ¥ T
®
low temperature (< 12 K).

“U7 APPLE-II
ndulator

* APPLE-II type undulator

* Wadsworth type
monochromator

* MB Scientific A-1 analyzer

* R-deci-GONIO 6-axes
manipulator with cryostat

Plane mirror
M1, 9 set)

Institute for Molecular Science

UVSOR Facility
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Recent ARPES result: Bi2201 (OP31K)

Takeuchi Group @ Nagoya Univ.
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3D-band structure of CeTe,

k, dependence of CDW gap  T.Ito @ UVSOR — Nagoya Univ.
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Beamlines at UVSOR-II (pec. 11, 2009)

Beam- Monochromator, Energy Region
line Spectrometer (eV) e
1A Double-Crystal 600 eV 4 key Solid (Absorption)
. Solid (Reflection,
1B 1m Seya-Namioka 2 B\F 30 eV Absorption)
2B 18m Spherical Grating Gas (Photoionization,
(Dragon) 24eY 205e Photodissociation)
Varied-Line-Spacing (Ew Liql.ljd’ Suic
(Absorption,
3U*  Plane Grating i
o 60 eV BOD ¢ Photoemission, H
(Monk-Gillieson) Photon Emission) In-house beamline
Q Varied-Line-Spaci ionizati 1
-| pacing — Gas (Photoionization,
g 4B*  Plane Grating 25 eV 1 keV! Photodissociation) ( KOS u g I g rou p ’
G (Monk-Gillieson) Solid (Photoemission) S h |g emasa g rou p )
- sU fggﬂ?ﬁ;ﬂ';‘g . erzsu - Solid (Photoemission)
o o|n-
8 . - P p— In-vacuum undulator
o ] GeV 600 eV Solid (Absorption) *\/LG monochromator
L7 .
2 ‘& Variable-Included-Angle o Gas (Photoionization, . M ain | y use fO r
-5 - 6U*  Varied-Line-Spacing 30 eV 500 eV Photodissociation) . .
O ._g Plane Grating Solid (Photoemission) Chem |Ca|_phyS|CS
o
% & 6B Martin-Puplett FI-FIR 2.5V Solid (Reflection,
o 2 § Michelson FI-IR 0.1 meV Absorption)
® 3 5 10m Normal Incidence u
P a U (Modificd Wadsworth) 6 eV 40 ¢V Solid (Photoemission)
(7 -
3 q Solid (Reflection,
:E g .%: 78 3m Normal Incidence | 5 /55 v Absorption)
3 SR 15m Constant Deviation . 3
L) 8Bl Grazing Incldence 306V 800 €3 S GEEERiC)
=
“"— 882  Plane Grating Lo EFIF“ o Solid (Photoemission)
Top View E Slﬂ XES Setup
BL3U at UVSOR-II A= e A
| o . ./ _gample
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(a)

Hein

Liquid sampl
f } -
| Lo E
Soft X-ray (40 - 800 eV) Tubing pump
BL3U at UVSOR-11
Photodiode
0.3Nm
SiN, membrane 2 mm?)

SiN, membrane (200 = 200 pm?)

He out
\I‘Inhl’ \:}L’

2BDSINAVTLUHEWHEIZ BT EITERY,
100 — 800 nm®D ;&K EEFEIH

BRIARERTEICKY, ABEBRBICEE AR/
BEEIEIEBITELREE (6-54°0)
O KIRUIHIZH 1T BKD3DDE—H %R

M. Nagasaka et al. J. Electron Spectrosc. Relat. Phenom., in press.
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BL6U : ERXHRE — LS 1> (2008~)

(BB ILV—T + I\ IL—7F
Layout of BL6U

Top view : | == 5m
P B5m S . My_Pline Sm 55 ™ py: Toroidal
My: Toroidal G: Plane «=88.0"
it 167" <176 r=r=1500
r=r'=6500 M=Ng-(1+arx+arx’+azx’) R=422806
R=186249.1 Ng=500 limm p=52.3
£=219.0

Side view Sp f 5.‘
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Institute for Molecular Science
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UVSOR Facility

() Solid State Spectroscopy Group .
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Conclusion: Undulators at UVSOR-II

0 vsorn Electron Energy 750 MeV
27 nm-rad, 500 mA. 3% Coupling Circumstance 53.2m
T s U Planan Emittance 27nm-rad
§ UT(Herical) i _m Straight Sections 4mx4+1.5mx4
e = 3 Filling Beam Current 350 mA (multi-bunch)
R . Injection Interval 6 hours
§ US(Herical) | I Top-up operation is partly started.
é 1o | US5(Planar)
% Bending Magnet
Q- = |
= He 2.3 m Variably
(o] i _ Polarized Undulator]
G 1000 Im —vacuum (SPring-8 type)
Undul
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v 3
Q 3
w > "6 3m Variably
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