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Table 1. History of Crystal Growth
2500 B. C. | Salt Purification by crystallization
1600 A. D. | Growth from aqueous solution

1800 High temperature solution growth
1850 Melt growth and Vapor growth

Vemeuil described flame fusion method (Verneuil process)

1900 | g synthetic rubies (Geneva Rubies) for jewelry, precise bearing
1905~1908 | Spezia laid the foundations of hydrothermal growth
1912-1918 Sauver & Pintsch developed the methods for growth from the

solid phase
1918 Czochralski grew metal crystals by crystal pulling method

1925 Bridgman & Stober developed melt growth in crucibles

1936 Stockbarger improved this method

many practical applications of crystals

World War [T | piezo-electric transducers for Sonar, resonant devices to control
RF, point contact diodes for radar, beginning of IR-detector
1948 Invention of the transistor and the beginning of semiconductor age

1950 Teal & Little Czochralski growth of Ge

Pfann invented zone refining

Theurer invented floating zone refining

Development of the methods to grow thin crystal layers
CVD, epitaxial growth, vacuum evaporation, MBE, sputtering efc.

1952

since 1950's

1955 High pressure synthesis of diamond

1966 ICCG-1 in Boston

1967 Starting of Jourmal of Crystal Growth
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Table 2. Some Uses of Crystals
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Property exploited Device Crystals used
. . X-ray prisms lithium fluoride
Spattl repetiton neutron collimators metals
o turbine blades metals
| gramophone styli sapphire
Absence of . \bean'ngs ruby
shortrange disorder | ey ferrites
(giving strength) wire drawing dies diamonds
abrasives | diamonds, sapphire
Uniformity lenscs, prisms and opical | 2 alkaline earth halides
(eliminating scatter | windows . .
of electro-magnetic yU:num alummum gamet
waves) lmicrowave filters Yrium 1ron gamet
Uniformity transistor, diodes, silicon, germaniurm,
(eliminating scatter | thyristors and i ide
of charge carriers) |integrated circuits gallium, arsent
" Anisoiropy resonant filters, delay  (quartz, lithium, niobate,
(allowing exploitation | lines Nicol prisms zinc oxide, fluorite
of vector and tensor |ultrasonic transducers Rochelle salt
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Fig. 2. Schematic drawing of a CZ silicon fumace with heat
shield. Thermocouples are installed in a prepulled 100
mm diameter crystal and in the lateral and bottom
insulation.
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Fig. 3. Computed (M1, M2, M3) and measured (TC) tem-
perature in one crystal with and one crystal without
heat shield.
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Fig. 4. Temperature distribution of a 4 inch crystal growth fur-
nace computed with simulation model M2, The
isotherms are spaced in steps of 25°C.
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