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X-RAY  DIFFRACTION

A TECHNIQUE USED TO DETERMINE THE ATOMIC AND MOLECULAR STRUCTURE OF A

CRYSTAL, IN WHICH THE CRYSTALLINE ATOMS CAUSE A BEAM OF INCIDENT X-RAYS

TO DIFFRACT INTO MANY SPECIFIC DIRECTIONS.

MAX VON LAUE (1912) SUGGESTED THAT

X-RAY MIGHT BE DIFFRACTED WHILE PASSING

THROUGH A CRYSTAL WHERE IT ACTS AS A THREE

DIMENSIONAL DIFFRACTION GRATING AND

PRODUCE INTERFERENCE EFFECT. HE REALIZE

THAT THE WAVELENGTH OF THE X-RAY ARE

COMPARABLE TO THE SEPARATION OF LATTICE

PLANES.



ORIGIN OF XRAY



BRAGG’S LAW 

➢ BRAGG’S LAW :

Bragg’s law states that the x-

rays reflected from different

parallel planes of a crystal

interfere constructively when

the path difference is integral

multiple of the wavelength of

x-rays.

nλ=2dsinθ
Where,

λ = wavelength of x-ray

d = interplanar spacing

θ = incident angle

n = integer



Formula: 1. nλ = 2dsinθ
Where,

λ = wavelength of x-ray

d = interplanar spacing

θ = incident angle

n = integer

2. θ = ½ tan-1 (r/D)

Where,

D = distance between the specimen and the film.

r = distance of Laue's spot from centre of film.

FORMULA



APPLICATIONS OF BRAGG’S LAW

➢It is used in the construction of instrument such as Bragg’s

spectrometer.

➢Lattice parameters can be determine using Bragg’s law.

➢In X-ray diffraction:

▪ The interplanar spacing of a crystal is used for

characterization and identification purpose.

▪ Also it is used to determine the intermolecular distance

between the liquid.



X-RAY DIFFRACTION METHOD

X-Ray 
Diffraction

method

Laue method

Orientation single 
crystal 

polycrystalline beam 
fixed angle.

i.e θ-fixed

Rotating Crystal 

Method

lattice constant single 
crystal monochromatic 

beam variable angle

i.e θ- vary

Powder 

Method

Lattice parameter 
polycrystal 

monochromatic beam 
variable angle

i.e θ vary



LAUE PHOTOGRAPHIC METHOD



LAUE DIFFRACTION



ROTATING CRYSTAL METHOD





POWDER  DIFFRACTION METHOD



APPLICATIONS OF X-RAY  DIFFRACTION
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