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Thin film effects

Surfaces, Anisotropy, Coupling & Transport



2

Nano-structures

substrate

Thin film effects

Reduced co-ordination at the surface and interface

Quantum confinement

Strain: lattice distortion
meta-stable phases
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Curie Temperature  (TC)

Assume a film n atoms thick

Finite size effects
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Anisotropy

a

c

FePt magnetic   L 10 structure

K = 6.6 x 107 ergs/cm3
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Magneto-crystalline anisotropy energy
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Surface anisotropy
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Surface anisotropy

[Co(4)Pd(8)]x8
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Surface anisotropy

t KV

KS

KS

Includes: shape, magneto -cyrstalline 
and magneto-elastic 

(assumes t<lex )
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Surface anisotropy

KS independent of 
orientation

KV strongly 
dependent on 
crystal orientation
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Surface anisotropy
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Spin and orbital moments


