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Chapter one

Phonons and lattice vibrations

The thermal, Optical and Electrical properties of the solid materials depend
on lattice vibration . In this chapter we will take into account the lattice vibrations
and their influence between atoms.

In any crystal every atom move with a simple harmonic motion without
transferring from its position to another one in the crystal . this motion is called
The force which give the simple harmonic motion is called the elastic force which
know from Hook’s law: F= - k X , and we know that:

F=mx
mix=—-kx

Note : all the bonds or forces between atoms are electrical forces which work to
put the atom or molecule in equilibrium state .

105598 o sefa g (5 8 gdll a seia pm (3A Aol i o) W Y

3 sall g usadalina 5 Sl g ladV) el 3 jeday s a3 ) sed o jrua e pi Il o (53 gdl)

Osh 8l candi 3 sl 0l )3 ) Y (Baase A8la) AlaSa 48l Bas g 2a5 (A240)

lan B jpa AaaladV] ApaSll (0 5S5 Ladie 8 o3 51 Ay daly g a3 31 A Ba0aa A8 () 53 54) elliag
o 3l A Lgdle Bl

1-1



Tikrit university Prof. Assistant Dr. Abdullah M. Ali
Collage of Education for Pure Science

Physics Department Msc Lectures 2018/2019
Vg =groupvelocity=%=2—‘£ A sanede yu Liayl ) 53 gdl) llia

v= plasevelocity=% Jshll de g v=% 25005 oasall Sshll,

T30S G5l Sl Allaall JISY) gan ¢ 5 A8 5 o8 51 Jada () gl im0 53800 (8 Sl
0585l e \gialal Sy ¢ 58 sl 420 5 A2l i A all Al

Do skl )l e Juins LINA e G YA sl o

Tyl ded) ]
gl duasill 2
Gl gy guill 45 el yue 3 et 3

Inelastic scattering of photon by phonons :
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creation of phonon Absorbed of Phonon
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