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Section I – Magnetic Materials 
 

 
Magnetooptical Garnet Films: Preparation, Characterisation, Application 
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In contemporary magnetooptics both Kerr effect and Faraday effect are applied. The 

Kerr effect of metals and alloys - such as Fe, Ni, Co, FePt, CoPt, MnBi, PtMnSb - with 
thicknesses < 100 nm is used for magnetoptical discs. The Faraday effect of Bi substituted 
magnetic rare earth iron garnets (Bi-REIG) with thicknesses of 1 – 5 µm is utilized for sensors 
to visualize magnetic stray fields. Non-reciprocal optical elements of the same material with 
thicknesses > 300 µm are established as commercial isolators in optical systems and for 
developments of waveguide applications.  

Bi-REIG is prepared mostly by conventional liquid phase epitaxy (LPE) in PbO-
B2O3-Bi2O3 based solvents and sometimes by laser ablation and as nanocrystalline powders. 
In each case high Faraday rotation and low optical absorption is necessary. Additionally, 
magnetooptical sensors should possess high sensitivity and a large dynamic range. All these 
demands can be fulfilled with (REBi)3(FeGaAl)5O12 LPE layers. Here we discuss some new 
results concerning preparation, characterisation, and application of Bi-TmIG and Bi-DyIG 
LPE layers on high-quality gadolinium gallium garnet (GGG) or lattice matched Ca-, Mg-, 
Zr-substituted GGG substrates. Optimization of flux melt composition and undercooling 
result in sensor films with a Faraday rotation of e.g. –1.2 °/µm at a wavelength of l=590 nm 
and saturation induction of Bs=70 mT. Such films are already applied for forensic 
investigations. However, the responsivity of the garnet films is restricted by their coercitivity 
Hc. Surface defects are found to give rise to pinned magnetic domains correlated with typical 
hysteresis. Obviously, Hc and the formation of pits are due to misfit stress and substrate 
surface quality. Besides, it is shown that an increase of working temperature leads to smaller 
coercivities. 
 

 
Ferroelectric Quantum Criticality 
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Materials tuned to the neighbourhood of a zero temperature phase transition often 

show the emergence of novel quantum phenomena. Much of the effort to study these new 
emergent effects, like the break down of the conventional Fermi-liquid theory of metals, has 
been focused in narrow band electronic systems. Ferroelectric crystals provide another class 
of materials in which to study quantum criticality and its resulting effects. In many cases the 
ferroelectric phase can be tuned to absolute zero using hydrostatic pressure. Close to such a 
zero temperature phase transition, the dielectric constant and other quantities change into 
radically unconventional forms due to the fluctuations experienced in this region. 
Measurements in pure single crystals of SrTi16O3 and SrTi18O3 will be shown and a simple 
model for describing the Ferroelectric quantum critical point will be outlined. The expected 
1/T2 dependence of the dielectric constant in SrTi16O3 over a wide temperature range at low 




