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CRYSTALSTRUCTURE-1

CrystalPhysics’or‘Crystallography’isabranchofphysicsthatdealswiththestudyof

allpossibletypesofcrystalsandthephysicalpropertiesofcrystallinesolidsbythe

determinationoftheiractualstructurebyusingX-rays,neutronbeamsandelectron

beams.m

Solidscanbroadlybeclassifiedintotwotypesbasedonthearrangementofunitsof

matter.Theunitsofmattermaybeatoms,moleculesorions.Theyare,

Crystallinesolidsand(ii)Non-crystalline(or)Amorphoussolids

CRYSTALLINESOLIDS

Acrystallinematerialcaneitherbeasingle(mono)crystalorapolycrystal.Asingle

crystalconsistsofonlyonecrystal,whereasthepolycrystallinematerialconsistsof

manycrystalsseparatedbywell-definedboundaries.ExamplesMetalliccrystals–Cu,

Ag,Al,Mgetc,Non-metalliccrystals–Carbon,Silicon,Germanium

NONCRYSTALLINESOLIDS

Inamorphoussolids,particlesarearrangedinanorderlymanner.Theyarerandomly

distributed.Theydonothavedirectionalpropertiesandsotheyarecalledas̀ isotropic’

substances.

Theyhavewiderangeofmeltingpointanddonotpossessaregularshape.Examples:

Glass,Plastics,Rubberetc.

SINGLECRYSTALS

Singlecrystalshaveaperiodicatomicstructureacrossitswholevolume.

Atlongrangelengthscales,eachatom isrelatedtoeveryotherequivalentatom inthe

structurebytranslationalorrotationalsymmetry

POLYCRYSTALLINESOLIDS

Polycrystalline materials are made up ofan aggregate ofmany smallsingle

crystals.Theyhaveahighdegreeoforderovermanyatomicormoleculardimensions.

Grainsareseparated bygrainboundaries.Theatomicordercanvaryfrom one

domaintothenext.Thegrainsareusually100nm -100micronsindiameter.Poly

crystalswithgrainslessthan10nm indiameterarenanocrystalline

SPACELATTICE

Alatticeisaregularandperiodicarrangementofpointsinthreedimension.Itisdefinedas

aninfinitearrayofpointsinthreedimensioninwhicheverypointhassurroundings



identicaltothatofeveryotherpointinthearray.TheSpacelatticeisotherwisecalledthe

Crystallattice

TWODIMENSIONALSPACELATTICE

BASIS

Acrystalstructureisformedbyassociatingeverylatticepointwithanunitassemblyof

atomsormoleculesidenticalincomposition,arrangementandorientation.

Thisunitassemblyiscalledthèbasis’.Whenthebasisisrepeatedwithcorrect

periodicityinalldirections,itgivestheactualcrystalstructure.Thecrystalstructureis

real,whilethelatticeisimaginary.

UNITCELL

Aunitcellisdefinedasafundamentalbuildingblockofacrystalstructure,whichcan

generatethecompletecrystalbyrepeatingitsowndimensionsinvariousdirections.

LATTICEPARAMETERS

Thethreeinterfacialanglesandtheircorrespondinginterceptsareessential.Thesesix

parametersaresaidtobelatticeparameters.
SimilarlytheanglesbetweenXandYandZaxesaredenotedbyα,βandγrespectively

asshownintheabovefigure.Theseanglesα,βandγarecalledasinteraxialanglesor

interfacialangles.

CRYSTALSSYSTEMS

ThesevensystemsareCubic,Tetragonal,Orthorhombic,Trigonal(rhombohedral),



Hexagonal,MonoclinicandTriclinic.

Primitivelattice:Ithaslatticepointsonlyatthecornersoftheunitcell.

Bodycentredlattice:Ithaslatticepointsatthecornersaswellasatthebodycentreof

theunitcell.

Facecentredlattice:Ithaslatticepointsatthecornersaswellasatthefacecentresof

theunitcell.

Basecentredlattice:Ithaslatticepointsatthecornersaswellasatthetopandbottom

basecentresoftheunitcell.




