Table of Contents

Growth of Polytypic Crystals
Y.Tairovand V. Tsvetkov . . . . . . . . . oo e 1

Spectroscopic Investigations of Defect Structures and Structural Transformations
in Ionic Crystals

V.V.Osiko, Y. K. Voron’koand A. A.Sobol . ... ....... ... ... 37
Hydrodynamics, Heat and Mass Transfer During Crystal Growth

V.LPolezhaev . . . . o v v o o e e e e e e e 87
AuthorIndex Volumes 1-10 . . . . . . . v o o o v v i o i i 149

Bibliografische Informationen E I-LE
http://d-nb.info/840912358 datasiert durcn NS D O NE


http://d-nb.info/840912358

Growth of Polytypic Crystals

Yu. M. Tairov and V. F. Tsvetkov

Electrical Engineering Institute, 5 Prof. Popor Street, Leningrad 197022, USSR

1 INtroduction . . . . o v o v e e e e e e 3
2 Polytypism and Polytypic Structures . . . . . . .. .. ... .. L 4
3 Chemical Bond and Structure of A"B¥® Compounds . . . . . ... ... ... 6
4 Thermodynamic Properties, Parameters of Crystal Lattices and Polytypic
Crystal Composition . . . . . . . v . oo 12
5 Phase Transformations in PolytypicCrystals . . . . . .. .. ......... 16
6 Formation and Growth of PolytypicCrystals . . . . .. ... ......... 21
6.1 ProcessTemperature . . . . . . . oo oo oo i it o 22
6.2 GrowthRate . . . . . . v i e et e e e 23
6.3 Non-Stoichiometry and Impurities . . . . . ... ... ... ... ... 24
6.4 SubstrateSurface . . . . . . . . e 25
6.5 Controlled Formation of GrowthCentres . . . . . . .. ... ... ... 28
T ConcluSIONS . . . v v i v e e e e e e 31
8 REfEIENCES . . + v v o o o e e e e e e 32
Crystals 10

© Springer-Verlag Berlin Heidelberg 1984



Spectroscopic Investigations of Defect Structures
and Structural Transformations in Ionic Crystals

V. V. Osiko, Yu. K. Voron’ko and A. A. Sobol

P. M. Lebedev Physical Institute, Academy of Sciences, USSR

1 Introduction . . . . . . . . i v i e e e

2 Theoretical Basis for Investigating Defect Structures and Structural Crystal
Transformations by the Spectroscopic Indicator Technique . . . . . . . . . ..

3 Experimental Methods for Analyzing Spectra of Ln** Ionsin Crystals . . . . .

4 Character of the Distribution of Structural Elements in Crystals of Individual
Compounds . . . . . . ...

5 Distribution of Structural Elements in Solid-Solution Crystals . . . . ... ..

6 Crystals of Non-Stoichiometric Compounds . . . . . ... ..........
6.1 Inhomogeneous Splitting of Ln** Ton Spectral Lines in Garnet-Structure

CIYStals . . . o v oo
6.2 “Octahedral” Spectra of Rare Earth Ions in Garnet Crystals . . . . . ..
6.3 Effect of “Mutual Influence” of Rare Earth Ions in Crystals of Mixed

Rare Earth Garnets . . . v v v v v oo e e e i e e e e e e e

7 Investigation of Structural Transformations in Crystals by Raman

SPECLFOSCOPY . + .+ « o« v e o e e
7.1 Investigation of Solid-Solution (1 — x) ZrO,-xRE;O; Structures . . . . .
7.2 High-Temperature Polymorphous Transformations in Solid Solutions . .

8 RefOrenCes . . . . o v v v e v e e e e e

Crystals 10

39
42

46
57
63

64
69

® Springer-Verlag Berlin Heideiberg 1984



V. V. Osiko et al.

86

. Mitin, G. G. et al.: Zh. Prikl. Spektroskop. 21, 332 (1974)

- Ignatiev, B. V., Sobol, A. A.: Zn. Tekh. Fiz. (Lettr.) 4, 142 (1978)

. Aleksandrov, V. I, et al.: Fiz. Tverd. Tela 20, 528 (1978)

- Aleksandrov, V. L et al.: Current Top. Mat. Sci. 1, 421 (1978)

. Boganov, A. G., Rudenko, V. C., Makarov, L. P.: Dokl. Akad. Nauk SSSR 48, 1065 (1965)
. Teufer, G. J.: J. Amer. Ceram. Soc. 15, 1187 (1962)

. Wolten, G. M.: ibid. 46, 418 (1963)

. Collongues, R. et al.: Bull. Soc. Chim. France 1, 70 (1961)

. Collongues, R.: Ann. Chim. 8, 395 (1963)

- Scott, H. G.: J. Mater. Sci. 10, 1527 (1975)

. Kuznetsov, A. K., Keler, E. K.: Izv. Akad. Nauk. Ser. Chim. 12, 2073 {1966)

- Smith, D. K., Newkirk, H. W.: J. Amer. Ceram. Soc. 18, 983 (1965)

- Keramidas, V. G., White, W. B.: ibid. 57, 22 (1974)

. Anastassakis, E., Papanicolaou, B., Asher, I. M.: J. Phys. Chem. Solids 36, 667 (1975)

- Glushkova, V. B. et al.: Izv. Akad. Nauk. SSSR, Ser. neorg. mater. 13, 2197 (1977)

. Maity, H. 8., Gokhale, K. V., G. K., Subbarao, E. C.: J. Amer. Ceram. Soc. 55, 317 (1972)



Hydrodynamics, Heat and Mass Transfer
During Crystal Growth

V. 1. Polezhaev

1 Infroduction . . . . . . . . o o i e 89
2 GeneralTheory . . . . . . . . ..o 90
2.1 The Motion of Liquids (Gases). Preliminary Remarks . . .. ... ... 90
2.1.1 Various Transport Processes . . . . . .. ..« .. o 91
2.1.2 Simplified Conditions for Crystal Growth . . . . ...... ... 92
2.2 Mathematical Statement of the Problem . . . . . . .. .. .. .. ... 2
221 Similarity . ... 96
222 SIMUlZtON . . . . o e e e e 99

2.3 Regularities and Characteristic Properties of Motions Relevant to Crystal
Growth . . . o e e e e 100
2371 INrOdUCHON . « v o o v v v v e e e e e 100
2.3.2 ForcedIsothermalFlows . . . . . ... ... v 100
2.3.3 Thermal Convection . . . . .« v v o v v v v v v e o 102
2.3.4 Thermocapillary and Capillar-Concentrational Convection . . . . 108
2.3.5 Interaction Effects . . .« - v v v v v e o 111
2.3.6 Magneticand ElectricFields . . . . .. .. ..o 116
3 Special Models . . . . . . o oo 116
3.1 Uniaxial Crystallization Techniques . . .. ... .......ovo - 116

3.1.1 Convection, Heat and Mass Transfer in a Horizontal Layer with

116

SideHeating . . . -« - v« o v mn s e
3.1.2 Convection, Heat and Mass Transfer in Vertical Growth Methods . 123

3.1.3 Convection and Impurity Distribution in Melt and Crystal During
Interface MOtOM . o+ v v o v v v e v vm o e 124

Crystals 10
@ Springer-Verlag Berlin Heidelberg 1984



V. L. Polezhaev

32 CzochralskiGrowth . . . . . . . .. .. ... ... .. ......... 125
3.2.1 IsothermalMeltRotation . ... ... ... ........... 126
3.2.2 Thermal, Thermoconcentrational and Marangoni Convections . . 129
3.2.3 Interaction Between Different Kinds of Convection and Rotation . 130

3.2.4 Influence of Hydrodynamics on Impurity Distribution and
HydrodynamicMeltControl . . . . ... ... ... ... .... 133
3.3 OtherCrystal GrowthMethods . . . . . . ... ... ... ... ... 136
4 Crystal GrowthinReduced Gravity . . . . ... .. ... ... ....... 136
4.1 New Results on Non Gravitational Convection . . . . . ... ... ... 137
4.1.1 Floating Zone TechniqueModels . . . .. ... ... ... ... 137
4.1.2 HeatTransferwithGases . . .. ... ... ... ... . ... 138
4.2 Gravitational Convection Effects of Parameters . . . . .. . . . .. .. 138
4.3 Uniaxial Crystallization . . . . . .. .. ... ... ... ... .. .... 139
4.4 MacrosegregationEffects . . . . .. ... ... ... . L. 139
5 Swmmary . ... ... 140
6 References . . . . . . ... ... .. ... 141

88



