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Preface

The Landolt-Börnstein Volume 27 deals with the magnetic properties of non-metallic inorganic 
compounds based on transition elements, such as there are pnictides, chalcogenides, oxides, 
halides, borates, and finally phosphates and silicates, the latter presented in this subvolume I. A 
preliminary survey of the contents of all subvolumes that have already appeared or have been 
planned to appear is printed on the inside of the front cover. 
The silicates are very complex systems, intensively studied in literature. They cover large 
classes of minerals as well as synthetic samples. In analyzing their magnetic and magnetically 
related properties we followed the classification given by the Mineral Reference Manual (E.H. 
Nickel, N.C. Nickols, Van Nostrand Reinhold, 1991). Individual chapters are dedicated to 
orthosilicates, sorosilicates, cyclosilicates, inosilicate, phyllosilicates and tectosilicates. Due to 
the huge amount of data these chapters had to be spread over several subvolumes I1, I2, etc.. - 
In each chapter the different groups of minerals and synthetic silicates were distinctly analyzed 
in various sections. For each group, additional silicate minerals, more recently reported, as well 
as synthetic samples having related compositions and/or crystal structures were also 
considered. The silicates included in each section were firstly tabulated, mentioning their 
compositions. The solid solutions between the end member compounds were also described. 
The space groups and lattice parameters for most silicates were tabulated. Crystal structures of 
representative silicates were discussed in more detail and the atomic positions were given. In 
addition to magnetic properties, the results of neutron diffraction studies, nuclear gamma 
resonance, nuclear magnetic resonance, transport properties, dielectric and optical data were 
reviewed. Short comments of the properties given by various authors were made, when the data 
reported by various authors were different. Then, representative results were given in tables 
and figures. For many systems, only crystal structures are known. Thus, further opportunities 
appear for analyses of their physical properties.  
The present volume I4 contains two indexes of substances covered herein: A) an alphabetical 
index of element systems (listing the systems of alphabetically ordered elements of the 
substances and their chemical formulae) and B) an alphabetical index of mineral names.  

Many thanks are due to the authors for the agreeable cooperation, the Landolt-Börnstein 
editorial office in Darmstadt, especially Dr. W. Polzin and Ms. R. Brangs, for the great help 
with the editorial work, and to Springer Verlag for their thoughtful help in the final preparation 
of this volume. 

Aachen, March 2006 The Editor 
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eff   mostly as subscript: effective 
emu  electromagnetic unit 
exp  experimental 
EFG  electric field gradient 
En   enstatite 
EPR  electron paramagnetic resonance 
EXAFS  extended X-ray absorption fine structure 
FC   field cooled 
Fs   ferrosilite 
FTIR  Fourier transform infrared spectroscopy 
FU, f.u.  formula unit 
Hd   hedenbergite 
HP   high pressure 
HPCEn  high-pressure clinoenstatite 
HPCFs  high-pressure clinoferrosilite 
HPCPx  high-pressure clinopyroxene 
HRTEM  high-resolution transmission electron microscopy 
HT   high temperature 
HTCEn  high-temperature clinoenstatite 
HTCFs  high-temperature clinoferrosilite 
HTCPx  high-temperature clinopyroxene 
HTOEn  high-temperature orthoenstatite 
IR   infrared 
IVCT  intervalence charge transfer 
Jd   jadeite 
Jo   johannsenite 
JT   jimthompsonite 
Kan  kanoite 
Ko   kosmochlor 
LCEn  low clinoenstatite 
LCFs  low clinoferrosilite 
LCPx  low clinopyroxene 
LRO  long-range order 
LTOEn  low-temperature orthoenstatite 
magn  mostly as subscript: magnetic 
max  mostly as subscript: maximum 
min  mostly as subscript: minimum 
M   metal 
MAS  magic angle spinning 
MD  molecular dynamics (simulation) 
MDO  maximum degree of disorder 
(M)HFD  (magnetic) hyperfine field distribution 
MIR  mid-infrared  
ND  neutron diffraction 
NGR  nuclear gamma resonance (Mössbauer effect) 
NIR  near infrared 
NMR  nuclear magnetic resonance 
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NN  nearest neighbor 
NNN  next nearest neighbor 
o   octahedrally coordinated cations 
obs   observed 
Obr   bridging oxygen 
O/D  order/disorder (process) 
OEn  orthoenstatite 
OFs  orthoferrosilite 
Onbr  nonbridging oxygen 
OPx  orthopyroxene 
ORTEP  Oak Ridge Thermal Ellipsoid Plot Program 
p   powder 
pc   polycrystal 
pfu   per formula unit 
PEn  protoenstatite 
PG   pargasite 
PIB  potential induced breathing (model) 
PPx  protopyroxene 
PWo  pseudowollastonite 
Pxm  Pyroxmangite 
QSD  quadrupole splitting distribution 
R   rare earth element 
RD   random distribution (model) 
Rhd  rhodonite 
RT   room temperature 
SAED  selected area electron diffraction 
sc, s.c.  single crystal 
SRO  short-range order 
SSMEG  shell stabilized modified electron gas (model) 
T   (sites of) tetrahedron, tetrahedral, mostly: tetrahedrally coordinated cations 
TCS  triple-chain silicate 
TEM  transmission electron microscopy 
TR, Tr  tremolite 
Wo  wollastonite 
XANES  X-ray absorption near edge spectroscopy 
XAS  X-ray absorption spectroscopy 
XRD  X-ray diffraction 
ZFC  zero-field cooled 
⊥, ||  perpendicular, parallel to a crystallographic axis 

   vacancy 



Definitions, units and conversion factors

In the SI, units are given for both defining relations of the magnetization, B = µ0(H + M) and
B = µ0H + M, respectively. µ0 = 4π⋅10–7 Vs A–1 m–1, A: molar mass, ρ: mass density, P: magnetic
moment, M: magnetic moment per unit volume (magnetization, magnetic polarization).

Quantity cgs/emu SI

B G = (erg cm–3)1/2

1 G =
T = Vs m–2

10–4 T
H 1 Oe = (erg cm–3)1/2

1 Oe =
A m–1

103/4π A m–1

M B = H + 4πM
G
1 G =

B = µ0(H + M)
A m–1

103 A m–1

B = µ0 H + M
T
4π⋅10–4 T

P P = MV
G cm3

1 G cm3 =

P = MV
A m2

10–3 A m2

P = MV
V s m
4π⋅10–10 V s m

σ σ = M/ρ
G cm3 g–1

1 G cm3 g–1 =

σ = M/ρ
A m2 kg–1

1 A m2 kg–1

σ = M/ρ
V s m kg –1

4π⋅10–7 V s m kg –1

σm σm = σA
G cm3 mol–1

1 G cm3 mol–1 =

σm = σA
A m2 mol–1

10–3 A m2 mol–1

σm = σA
V s m mol–1

4π⋅10–10 V s m mol–1

χ P = χH
cm3

1 cm3 =

P = χH
m3

4π⋅10–6 m3

P = χµ0H
m3

4π⋅10–6 m3

χv χv = χ/V
cm3 cm–3

1 cm3 cm–3 =

χv= χ/V
m3 m–3

4π m3 m–3

χv= χ/V
m3 m–3

4π m3 m–3

χg χg = χv/ρ
cm3 g–1

1 cm3 g–1 =

χg = χv/ρ
m3 kg–1

4π⋅10–3 m3 kg–1

χg = χv/ρ
m3 kg–1

4π⋅10–3 m3 kg–1

χm χm = χg A
cm3 mol–1

1 cm3 mol–1 =

χm = χg A
m3 mol–1

4π⋅10–6 m3 mol–1

χm = χg A
m3 mol–1

4π⋅10–6 m3 mol–1

Experimental errors

In this volume, experimental errors are given in parentheses referring to the last decimal places. For
example, 1.352(12) stands for 1.352 ± 0.012, and 342.5(21) stands for 342.5 ± 2.1.
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