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Figure 3: Lattice, basis, and structure for the 2-D oblique surface net,
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Crystalline Defects

The ideal crystal has an infinite 3D repetition of

identical units, which may be atoms or molecules.

Real crystals are limited in size, and they have some

disorder in stacking which are called defects.
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An empty lattice site is a vacancy
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which may be a foreign atom or a
regular atom

J=a\ Interstitials AMa of A1y



B3 i) 510 G 5 JS58 e ¢ ing Mg, L A3
LSl i ga g LaS Lgd) g ASBIA (o)
Lgilsa 8,3 jalgd Of Jgm s JS 3 e 2l 55 La | S
Ay (e Aaidla SIS AJ) 3 SIS gk g (e B Rl )
Mo cya biie gl §1 anlg o) B BIAT o ) all L Sualiaall o) ) ks

) ARyl 4y ol Ay

= (Sa B o2 gha Lgd oS

.Ao.A ‘ uﬂw&;\yh\g&\gu&\.\h

) s Lgdld S o) S5 g

An interstitial may form by an atom

moving to an off-lattice site anc_i PR L'GJ 3y gaall 48k Ay g

create a vacancy at the same time
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Point Defects

A



\ A Point Defect involves a
single atom change to the

normal crystal array.

An empty lattice site is a vacancy

There are three major types of

point defect: Vacancies, Interstitials and Impurities.

They may be built-in with the original crystal growth,
or activated by heat. They may be the result of

radiation, or electric current etc, etc.

Vacancies: A Vacancy is the absence of an atom from a

site normally occupied in the lattice.

Interstitials:An Interstitial is an atom on a non-lattice
site. There needs to be enough room for it, so this type of
defect occurs in open covalent structures, or metallic

structures with large atoms.
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Line Defects ( Dislocation )

A Dislocation is a line discontinuity

in the regular crystal structure.

There are two basic types: Edge dislocations, and Screw

dislocations. An Edge dislocation in a Metal may be

regarded as the insertion (or

removal) of an extra half plane

of atoms in the crystal

structure. In lonic and

Covalent solids edge dislocations involve extra half

planes of unit cells. The regions surrounding the

dislocation line are made of essentially perfect crystal.

1)



The only severe disruption to the crystal structure

occurs along the dislocation

lin(perpendicular to the page). |

Note that perpendicular to the

page, the line may step up or
down. These steps are known as jogs.eA Screw
Dislocation changes the character of the atom
planes.The atom planes no longer exist separately from
each other.They form a single surface, like a screw
thread, which "'spirals™ from one end of the crystal to
the other. (It is actually a helical structure because it
winds up in 3D, not like a spiral that is flat.) In the
average crystal structure, there are ~10”m of
dislocation lines per m® of crystal. Combinations of edge
and screw dislocations are often formed as edge
dislocations can be formed by branching off a screw

dislocation
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Bragg Diffraction: Bragg's Law

Bragg's Law
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Bragg Spectrometer

Bragg Spectrometer

Much of our knowledge about crystal structure and the structure of molecules as
complex as DNA m crystalline form comes from the use of x-rays in x-ray
diffraction studies. A basic mstrument for such study is the Bragg spectrometer
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