Spin-Polarized Transport in
Complex Oxides

John F. Mitchell, Coordinator
Materials Science Division, ANL
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Technology Driver: Magnetic Electronics
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*High TM_R | i
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Energy relevance: reduced power consumption,
improved manufacturability, quantum computing . . .
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What is our scientific motivation?
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*Potential for combined functionality
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“Jumpstart” Workshop: Santa Fe, Sept. 2003
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Workshop Outcome

Critical Issue: Poor Temperature Dependence
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Project Goal: Understand and improve T behavior
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Research Themes

Disorder and Phase Segregation
_O.r‘_
“Why are manganites so complex?”

Surface spin polarization:
materials and probes
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Microscale Phase Inhomogeneity

Bulk Crystals PLD Films
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Nanoscale Electronic Homogeneity

A. Baddorf, JX. Ma, Z. Gai,
M. A. Torija, E. W. Plummer,
and J. Shen
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Synthetic Control of Disorder
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Sub-Picoscecond Dynamics of Charge+Lattice
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Synthesis of Layered Manganites
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Surface Properties of Layered Manganites

J. Freeland, K. Gray, J.
Eckstein, J. Mitchell
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Surface Properties of Layered Manganites

3D Perovskite 2D Bilayer
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Atomic, Electronic Surface Structure
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Future Direction: Origin of Insulating Bilayer

Surface of Sr,RuQ,

R. Matzdorf, et al., Science 289 (2000) 746.
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Surface reconstruction: in
manganites could lead to M-I
transition.
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Future Direction: Characterization of Devices

neid Q=Q,=(4 /4 "sin(o) - -
incident reflecte < Il
beam beam i ; PNR

Fe304 —1100 A i i)
CoCr20d —170 A e e —— § =1 Ty f. il
a0~ . —— S e ey e Vb frg e N R

ey o H00 ] e £y

1 o
Explore interface chemistry/magnetism .. - XREF
*Polarized Neutrons: magnetism i E
«X-ray reflectivity: chemistry 2197
107 -
10" : e M?‘“’*‘“T‘““
0.2 0.6 0.8

04
Y. Suzuki, J. Freeland. D. Arena, E. VVescovo BaAh

CSP Center Review, Germantown, MD June 3, 2004




Other Future Activities

«Comparison of bilayer films and crystals (LANL, LBL + ANL)

*MTJ’s from bilayer crystals, films (ANL, LBL, ORNL)

«X-ray standing wave studies of buried interfaces (LBL, UIUC, others)
*Spin polarized photoemission (BNL, LBL, LLNL)

«Search for surface charge order (ORNL + ANL)

«X-ray imaging of phase inhomogeneity, avalanches (ANL, LBL)
*Dynamics of magnetism at grain interfaces (LANL)

~etc.
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