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Plane-Wave Reflection from flat surface is fully described by a

2x2 reflection matrix R (applies to any optical element)



Light Reflection

Reflection from a flat surface

sample

p-polarized light (TM) i/%
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Plane-Wave Reflection from flat surface is fully described by a

R depends on geometry (6) and material € or €(z)

Ellipsometry: methodology to measure R to determine € or €(z)
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Fundamentals of Magneto-Optics

Materials Optics: EM-wave propagation in the presence of matter
- Maxwell’s equations: contain E, D, H, B

- linear materials relation: D =€ E; B=pyH - €, y are 3x3 tensors

- Optics: p=1

- Materials Optics (incl. Magneto-Optics): €

- non-magnetic material: isotropic, cubic —> reflection matrix
e 0 O
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Materials Optics: EM-wave propagation in the presence of matter

- magnetic material: BB iOom. —iQm.|
(1storder terms) ) ’
g

[
™M
L

-

3

S

S

- Q is the magneto-optical coupling constant (A)
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Fundamentals of Magneto-Optics

Materials Optics: EM-wave propagation in the presence of matter

- magnetic material: BB iOom. —iQm.|
(1storder terms) Z '
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- Q is the magneto-optical coupling constant (A)
- m,, m,, m, are the components of M
- Q is of the order of 104 - 10-3 for ferromagnets

-> Optical Activity: M orientation dependence



Fundamentals of Magneto-Optics

Nomenclature of Magneto-Optical effects
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Fundamentals of Magneto-Optics

Nomenclature of Magneto-Optical effects

longitudinal configuration

Dielectric Tensor Reflectivity matrix
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Fundamentals of Magneto-Optics

Nomenclature of Magneto-Optical effects

transverse configuration

Dielectric Tensor Reflectivity matrix
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Experimental Magneto-Optics

crossed Polarizer set-up

Sample

S’
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Polarizer | Polarizer 2

Laser source

Photodetector

Top View

Performance: 30 nm Co-film
- complete hysteresis loop in 10 ms
- S/N-ratio = 48.2 (30 us)

- optical noise level 1urad/VHz (DC)
(1/30 monolayer signal)



Experimental Magneto-Optics
. Generalized Magneto-Optical Ellipsometry (GME)
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see A. Berger et al., APL 71, 965 (1997)
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, Generalized Magneto-Optical Ellipsometry (GME)
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Experimental Magneto-Optics

= , Generalized Magneto-Optical Ellipsometry (GME)
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GME efficiency:
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GME efficiency: data map
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