Contents

Preface .. e ix

Chapter 1: Introduction

L1 HIStOrical TEVIEW ..ttt et e 1
1.1.1 Natural quartz crystals, birth of crystallography ................... 1
1.1.2 Synthesis of quartz single crystals  ........... ... ..o i 2
1.1.3 Previous books on growth and morphology of natural and synthetic

qUArtZ CTYStalS ..ottt e 12

1.2 High-temperature and low-temperature quartz, right-handed and left-handed
SITUCTUTES .+ ettt ettt ettt e ettt et ettt e e e e e 13

1.3 Single crystals and polycrystalline aggregates —......................... 16

1.4 Axial setting, indexing and notation of crystal faces ................... 19

1.5 Composition of the book ... ... i 22

Chapter 2: Growth of Crystals; Basic Concepts

2.1 Ambient phases ...t 25
2.2 Driving force, nucleation and epitaxy  ...........ooiiiiiiiiiiiieann. 27
2.3 Rough and smooth interfaces and growth mechanisms ................. 31

Chapter 3: Morphology, Perfection and Homogeneity of Polyhedral Single Crys-
tals

3.1 Structural and equilibrium form ....... ... ... . 37
3.2 Computer-simulated growth forms ........... ... . ... ... ... ... 41
3.3 Surface microtopography of crystal faces ............. ... .. ... ... 46
3.4 Physical perfection and chemical homogeneity in single crystals; internal
MOTPhOlOgY .. 49

Chapter 4: Growth Conditions and Ambient Phases; Natural and Synthetic
Quartz

41 Natural QUATTZ ..ot 55
4.2 Synthesis of quartz single crystals — .......... ... i 59



vi Contents

Chapter 5: Surface Microtopographs and Internal Morphology

5.1 Surface microtopographs of crystal faces, comparison of natural and
synthetic crystals . ... ... e
S2Prismfaces ...
5.2.1 First-order prism face, m{10-10} ........ ... ... oot
5.2.2 Second order prism faces, +X{11-20} (a) and —X{2-1-10} (a) ...
5.3 Positive and negative rhombohedral faces, r{10-11} and z{01-11} ......
5.4 Trigonal pyramid s{11-21} and trigonal trapezohedron x{51-61} faces .
5.5 S{11-22}F faCE et
5.6 Basal faces, {0001} . ...ooini i

Chapter 6: Morphology of Natural Quartz Crystals

6.1 Single crystals .. ...
6.1.1 Various forms ... ... .
6.1.2 ASPECETAIO .\ttt ettt ettt e e
6.1.3 Development of {10-11} and {01-11} faces .....................
6.1.4 Split growth .. ... .
6.1.5 Appearance of basal faces on natural quartz crystals .............
6.1.6 Scepter, skeletal, cathedral quartz and related morphologies ......
6.1.7 Twisted (Gwindel) quartz, and faden, sub-parallel platy quartz .
6.1.8 High-temperature quartz  ............c.ouiiiteeiiniineeeennnn.

6.2 Twinned crystals ... ...
6.2.1 Requirement for twinning  ...............oiiuiiiinaneennn...
6.2.2 Dauphiné law tWin ...........oiiii e
6.2.3 Japan law tWin ...
6.24 Brazil law twin ... ... ..

Chapter 7: Synthetic Quartz

7.1 History of quartz synthesis, from laboratory to industry ...............
7.2 Growth rate anisotropy and computer simulated morphology of synthetic
QUATEZ oottt et e e e e e e

Chapter 8: Texture Formation in Chalcedony

8.1 Chalcedony, fine-grained polycrystalline aggregates of quartz  .........
8.2 Textures of chalcedony in geode .............ooiiiiiiiiiiiiiinnn,
8.3 Mechanism of precipitation of fine-grained quartz in geode ...........



Contents vii

Chapter 9: Opal

9.1 Natural opal, modes of occurrence, and structure ..................... 177
9.2 Synthesis of opal .. ... .o 181
References ... o i 185

IndeX oo e 195



