
 

3. CRYSTALLOGRAPHY AND CRYSTAL GROWTH 

 

Module I  (10 hrs) 

Crystal Morphology: Internal Order in Crystals,  Crystallographic Axes, Form, Zones, Crystal Habit, 

Crystal projections (Spherical Projection, Stereographic Projection), Crystal Symmetry operations and 

Symmetry Elements(Translation, Rotation, inversion, reflection), Rotation Angle Restrictions, 

Symmetry Content of Planar Motifs, Hermann-Mauguin notation, Point Groups,  Space Groups, 

Illustration of Crystal Structures, Isostructuralism, Polymorphism, Polytypism, 

Module II  (7hrs) 

Introduction : Crystallization,  Crystal growth, velocity of growth , theories and mechanism of growth, 

twinning, growth twins, deformation twins, transformation twins, growth in the solid state 

recrystalization and grain growth.   

Module III  (14 hrs) 

Crystal Growth Techniques: Growth from melt, thermodynamic principles and crystal growth 

equilibria, nucleation from solution, melt, vapour and solid phase.  Preparation of Single Crystals; 

Czochralski method, Bridgman method growth from epitaxy.  Purification: Zone refining and floating 

zone methods.  Epitaxial Growth: Lattice matching in epitaxial growth, liquid -phase epitaxy, vapour 

phase epitaxy, molecular beam epitaxy, growth for polycrystalline materials. photochemical 

deposition.  Growth and characterization of large crystals for devices.   

Module IV  (5 hrs) 

Quality assessment by X-ray diffraction and optical techniques.  Current trends in crystal growth, 

quantum wells and superlattices, heterostructures, Quasicrystals, Liquid Crystals,  
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