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Correlated Electrons: Project 1

Hybridized Orbital Ordering in SCES
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Correlated Electrons: Project 2
Geometrical Correlation of Itinerant Electrons

Antiferroic correlation “Heavy Fermion” State in Metallic Spinels
(Local picture) YMn,(’89), LiV,0,(97)

Mass enhancement ~102!
(according to specific heat, etc.)

Project goal: Determine the
characteristic time scale of
fluctuation in frustrated systems

Frustration
(=Large scale Correlation Time of Fluctuation
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Pyrochlore lattice



Correlated Electrons: Project 3:
Charge, Spin and Orbital Order in Molecular Crystals

Charge Ordering under Pressure

harge Fluctuation in charge ordered phas

and Supercoducting phase-
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CDW Sliding under Electric Field
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Photon Factory 25115
XfREFXERDEMIFIAZBELT

PF PF-AR

||||||

PF (2.5/3 GeV, 450 mA, MB(SB))
48 (45 independent) stations

L . : Experimental Stations for Hard X-rays
. : Experimental Stations for VUV and Soft X-rays Sept 2009
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Future Plans: BRX§R EUXHER/N A (H018) BLEL
Small Angle Resonant Soft X-ray Diffraction glﬁéﬁ;

Sample holder
manipulatio
(w-rotation)

Helmholtz coil L

Direct beam _
catcher ‘

PD detector
manipulation

+ 2D CCD detector

Sample
Soft X-ray

Temp: 5-300K, Mag: =04 T



Future Plans: gm3||-angle Resonant Soft X-ray Scattering
BRXHR
Resonant Soft X-ray Scattering
- Elements selective
- Valence electron density: charge ordering
- Site symmetry: orbital ordering 3d Transition Metal Compounds
- Spin density: magnetic ordering
circular pol. -> spin helicity

do

' b il | | 2
—~|f. + f'+

L,;edge 2p =2 3d
500 eV = 900 eV

Energy 4  2dsin@=\ : : X 20A > 1; A
10 keV : > : ! Rare Earth’s (4 compounds)
M, ; edge 3d = 4f
< 800 eV = 1800 eV
1keV [~ 2A>8A

0.1 keV

1 nm 10 nm 100 nm  Period



Future Plans:

BRXHR

Skyermlon Lattlce

XZ.Yu et al.,,
Nature 465, 901 (2010)

Magnetic Domain

FePd wire

AL

.l‘mll\ l

K. Chesnel et al.,
PRB 66, 172404 (2002)

<111>

500
<110>] K&

715 0
1271 2

387m
11478
0553
0218

S Mihlbauer et al.,

Science 323, 915 (2009)

«—>
6q,
Surface, quantum dot...

Phase separation, surface, guantum dot...

Resonant Soft X-ray Scattering
: Charge/Orbital/Spin order
Small Angle: 10~100 nm
Coherent Soft X-ray

: Speckle Scattering

XPCS

: Domain dynamics, fluctuation

Under electric and magnetic field...



Future Plans:  Coherent Soft X-ray Scatterin
BOXHR Y °

Fraunhofer diffraction
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780eV, Slit si X2 Ph F BL-16A
Slit Fraunhofer diffraction 80eV, Slit size 5X20um, Photon Factory, 6
Magnetic Domain RSXS Speckle Pattern Domain Reconstruction

Prof. Sawatzky’s Group

Fe L-edge



Future Plans:

X Soft X-ray holography

Lensless imaging of magnetic
nanostructures hy X-ray
spectro-holography

S. Eisebitt’, J. Liining”, W. F. Schiotter>, M. Lorgen’, 0. Hellwig'*, >
W. Eberhardt' & J. Stohr

STXM image

\ﬂ)ﬂ)inhole

Mask and sample |

SiN, membrane
ngneuc film

_

Eisebitt et al. Nature (2004) 432, 885.

|
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1,000
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Future Plans:  X_rgy photon correlation spectrosco
g Y P P Py

Magnetic Domain Fluctuation in AFM Self correlation function

- ' sample CCD detector

<I(Q,I)I(Q,t+f)>
(1)

Domain Fluctuation, Dynamics
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S. Konings et al., PRL 106, 077402 (2011)
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