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Parallel Sessions 
 

Section I – Magnetic Materials 
 

 
Magnetooptical Garnet Films: Preparation, Characterisation, Application 

 
P. Goernert, A. Lorenz, M. Lindner, H. Richert 
Innovent e.V. Pruessingstr. 27B, D-07745 Jena, Germany  

 
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 

 
Stephen Rowley, Leszek Spalek, J.F. Scott. G.G. Lonzarich, S.S. Saxena 

 
Cavendish Laboratory, University of Cambridge, Cambridge, CB3 0HE, UK 

 
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 



MSM07 a conference devoted to the 1000thAnniversary of Khorezm Mamun Academy 

Khiva, Khorezm, 25-30 September 2007 16 

temperatures will be highlighted as well as some further novel features. Looking to the future, 
one might imagine that quantum paraelectric fluctuations could lead to new low temperature 
states and mediate novel interactions in ferroelectric crystals supporting itinerant electrons. 
 
 

Magnetic-Field-Induced Quantum Paraelectric State in Multiferroic BiMn2O5 
 

Author: Jae Wook Kim, S.Y.Ham, Y.S.Oh, S.Park, S.W.Cheong, P. Sharma, M. Jaime, N. 
Harrison, and Kee Hoon Kim 

Address: CSCMR & FPRD, Department of Physics and Astronomy, Seoul National University, 151-
742, Seoul, South Korea. 

Department of Physics and Astronomy, Rutgers University, NJ 08854, USA. 
National High Magnetic Field Laboratory, LANL, Los Alamos, NM 87545, USA. 

 
Quantum paraelectrics constitutes a unique material system that remains as a 

paraelectric state down to a proximate zeroj temperature without developing a long range 
order of electric dipoles predicted by mean-field interaction, due to large zero-phonon 
vibration amplitude (i.e. quantum mechanical fluctuation of ionic position). To realize the 
zero temperature paraelectric state from the neighboring ferroelectricity, researchers have 
often used pressure or doping as a control parameter, as the responsible source of quantum 
fluctuation is in the lattice degree of freedom. Herein, we report a novel route to realize the 
first magnetic field-tuned quantum paraelectric state in a multiferroic compound BiMn2O5.  

 
 

Nonmagnetic High Pressure Cells For Neutron and Magnetic Measurements 
 

R.A.Sadykov 
Institute Nuclear Research RAS, prospekt 60-letiya Oktyabrya 7a, Moscow 117312 

 
High pressure clamp cells for neutron scattering was made from TiZr zero alloy, hard 

Al and hard nonmagnetic NiCrAl (40HNU) alloy for TOF-method on the pulse and a constant 
power neutron sources (SINQ(Swiss) , ISIS(UK), HMI(Germany) and ILL(France)) are 
presented in this report. All this is cells possible putting in the standard cryostats and high 
magnetic fields cryostat up to 10T and possible for magnetic measurements. 
1.  For powder diffraction. 
The two cells has a steel support around the TiZr inner part and a window in the support for 
neutron scattering- 90 and 180. The cells was tested under pressure up 15kbars at temp. 1.5K. 
All these cells were tested in PSI and were used for the investiagations of the magnetic spiral 
in ZnCr2Se4, MnSi and TN in the colliner antiferromagnetic Cu0.5In0.5Cr2S4 under 
pressure.  
 2.For inelastic scattering. 
a) For powder: 
We have made a clamp cell from Al alloy, allowing the pressure up to 15 kbar (the sample 
diameter is 7.2 mm and the height is 35 mm). This is cell were tested in PSI and were used for 
the investiagations of the NdAl 3 under pressure with powder NaCl (a pressure calibrant) and 
Fluorinert FC77 (a pressure medium).  
b)For single crystal: 

The next cell is made from nonmagnetic 40HNU alloy-insert and support from hard 
Al-alloy for investigation of magnetic scattering of single crystal CePd2Si2 at pressure more 
higher that of QCP(28kbar) at low temp. The cell is tesed up to 33kbar at 1.5K. 

3.For single crystal . 
For increase of the hydrostatic pressure range in the neutron studies of single crystals 

different composite nonmagnetic cells from TiZr and NiCrAl(40HNU) alloys were designed 


