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Different Interaction at Surface
Duffy and Stoneham J. Phys. C16 4087 (1983) 

Altieri...Sawatzky PRB 59 2517 (1999)

U=E2+E0-2E1  reduced by image 
charges in polarizable medium
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Different Interaction at Surface
Altieri...Sawatzky PRB 59 2517 (1999)

Auger

S-D multiplet splitting unchanged
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Surface differs from bulk II  
Photoemission

Lower photon energy: 
more bulk sensitive.

More surface DOS 
=>surface is metallic 
although bulk is 
insulating
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Surface different from Bulk: III
Surface-bulk difference 
attributed to lattice effects
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‘Spin Valve’

Ferromagnet

Ferromagnet
Barrier

Parallel spin: more current
Antiparallel spin: less current
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Device properties 
controlled by many 
body physics (here, 
magnetism) at the 
interface
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CMR spin valve
Noh, Nath, Eom, Sun....

APL 79 233 (2001) Device dies by 100K 
although Tc~350K

Something new happens at interface

TEM of Device
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Motivation II: Nanoparticles

Claim: for small particles, 
AF “skin” => exchange fieldTEM: 

Core: FM 
Co-Ni metal

“Skin”: AF 
Co Oxide 

Luna et al, Nanotechnology 
15, S293 (2004)

Simple messages: 
 --”skin” different from core
 --interplay=>interesting properties

Example: Co80Ni20
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Surface Differs from Bulk:
Resonant X-Ray scattering
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Electric field doping
(Triscone and Ahn, Nature 424 1015 2004)

Natural questions: 

•what really happens 
at interface??
•how much doping can 
you get??
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?New Phenomena?

S. Parkin: what interface do I have to 
make to get an electron gas which 
superconducts at room temperature??
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“Material by design”

Symmetry breaking from 
superlattice picks out dx2-y2 
orbital ?=>? high Tc


