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PH 304 CONDENSED STATE PHYSICS

Time: 01 hour.

Answer ALL Questions



1. [a) Define the terms lottice, basis, conuentional un'it cell o: a crl"sral
' ' structure. What do you undeisi,and by Miller indices lhftl) o[ a

crystal plane? Show ihat the spacing between consecul;iue parallel

pla,ne6 ;f Miller indices (h&l) in a cubic crystal of latticr: constant

o is given by
d'rkt = - 

-:=.:=Jh2+k2L12

(b) What do vou understand by packing lraction o[ a clyrital etltc-
ture? Crystal structure ofametal is/cc The spacing drr"r betwecu

adjaceni (100) planes of the crystal is 2/0' Ca'lculate

(i) radius of the atom"rlin Jthe crystal

(ii) packing fraction of the cry8tal sinlcture

' What are the sssumptiotrs you have Irrade in these calfirlations?

(a) If lhe Alurninium lalLice is /cc and the nea'rest neiShbur disl'ance

betx,een Alumirium atoms is 2.86,40 lind

(i) The laitic€ constart

(ii) The spacing between (111) planes.

(iii) The number of atoms per unit volume

(iv) The densiiy of Aluminium

You may assume that atomic mass o{ Aluminiurn is 26 ?89 and

the Avogadro's number ie 6.023 x Lozsmol'e-L

(b) Brie8y describe the Bragg'6 difra(tion in cry6tal6 and show Ihat

the Bragg condil,ion for cry6ral difiraclion on (ft&/) pla' es is

2da14sdn01"6 = 1

The symbols have their usual mearrings.

K" - X Rays ftom a target are ilcident on a cubh crystal of

lattice coustant 4.06-40 and the diffracted beam from (1 i1) planes

is observed a,t a Bmgg angle 8.C. Assuming order of difiraction

n = 1 determire the wave length of ?(" - -t Ray


