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Kerr Microscopy
on Magnetic Multilayers

R. Schéafer, IFW-Dresden



Classification of Magnetic Multilayers
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Contrast Enhancement in Kerr Microscopy
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Kerr-Microscopy: Examples
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High-resolution Kerr microscopy
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Kerr microscopy on small Co-elements (sample: A. Carl, Duisburg)
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Magnetization process in NiFe/SmFe exchange spring system
rom Permalloy side




Magnetization process in NiFe/SmFe exchange spring system,
seen from SnFe side
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Magnetization processes in exchange biased FM-AFM systems
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Domain Observation in Optical Cryostat
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Processes In NiFe/Ni1O with reduced exchange biasing
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Hard axis magnetization process
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Easy axis magnetization process
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Switching in rotating field
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Magnetization processes in spin-valve meanders
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Domain nucleation at 360° walls
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Rotational Hysteresis
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difference image between
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On depth-sensitivity of m.o. microscopy

Observation

Glass-substrate /

Ta (5 nm) /
NiFe (4 nm) / }free

—Co (1 nm) | layer
Cu (3 nm)
Co (3nm) Y }

pinned
layer

FeMn (10 nm)

Observation

/
Ta(5 nm) /

FeMn (10 nm)

NiFe (50 nm)

Samples: R. Mattheis, IPHT-Jena

600 —= 340

10 pm

Kerr effect

300 A/cm

pinning direction



NiFe (3 nm) . M Ao
“Ruem  ae f Birection
— NiFe (10 nm) I

Sample:
S Parkin,
|BM



Destroyed

Ferromagnetic Antiferromagnetic antiferromagn. coupling
coupling coupling (after annealing)

Sputtered
multilayers

NiFe (1.9 nm)

Cu (X nm)

40 X 20 pm
ey
axis

samples:
D. Elefant, IFW-Dresden




— GMRIN%

Magnetization processes in AF-coupled multilayers
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Kerr Effect
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Depth-selective Kerr microscopy
In epitaxial Fe/Cr/Fe-layers

(Sample: P. Grinberg, Julich)
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Selective imaging of whisker- and film domains

[ by proper phase selection in the Kerr microscope, using a
phase-shifter (compensator) between polarizer and analyzer]
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Remagnetization of Fe-film by 180°-wall in whisker
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Structure of 180-vortex wall
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Mechanism of whisker wall writing in Fe-film  _ ,_
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Weak coupling: charge compensation by superimposed walls
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Oscillating coupling
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Phenomenological description of Kerr-, Voigt-, and Gradient effect
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Kerr effect Voigt effect
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Possibilities of Kerr microscopy
for domain studies in magnetic multilayers

Fast and versatile method,
observation at wide temperature range

Compatible with fields,
study of magnetization processes at reasonable resolution (300 nm)

Depth sensitivity (20 nm) can be exploited by using compensator

Combination of m.o. Kerr-, Voigt-, and Gradient effects
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