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Laue method 
 

Principle: 

             In this case the crystal is kept stationary(ie., θ is constant ). A heterogeneous (or) a white X-ray is allowed 

to fall in the crystal which is kept stationary ( ie., λ is variable).Each sets of planes select only a particular 

wavelength from the source  and diffracts only that particular  wavelength in order to satisfy Braggs relation. 

 

Experimental set up:  

 

Source: 

            A Heterogeneous or a white X-Ray of wavelength in the range 0.2 to 2 A0   is used as a source.   

 

Collimator:                    

 A pinhole arrangement in the lead diaphragm acts as collimator, which is used to collimate the X-

Rays in order to get sharp diffraction pattern. 

 

Sample: 

             The sample used here is a crystal (Zn S). 

 P 

Experimental arrangement: 

 C1 C2 

White X-Ray( 0.2 to 2 A0) 

 

C1,2 – Collimator 

S- Sample  

P – Photographic plate 

 

Procedure: 

 

Transmission Laue Method: 

                                            The X-ray ( White X-ray which  is coming from the sample penetrates the crystal 

and gets scattered from different diffraction planes, each sets of diffraction plane selects only a particular wave 

length and diffracts it in order to satisfy  Braggs relation. 

 

The diffraction pattern consists of a central bright spot and sets of spots arranged symmetrically around the 

central spot. 

 

The diffraction pattern will be elliptical in shape in the case of transmission Laue method. 

 

Result: 

 

From the method we can calculate “ θ” using the expression 

 

tan 2θ =    r1  

      D 

 

S 
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‘r1’  is thedistance between the central bright spot  and the spot under consideration. 

‘D’ is the distance between the sample and the photographic plate.(nearly equal to 5 cm ). 

 

Back reflection method: 

 

 The experimental setup for the black reflection method is shown below. 

 

 P 

 

 

White X- ray  

 S 

 

 

 

 

 

 

 

 

 

 

From this method the” θ” value is calculated using the expression 

 

tan(180- 2θ) =    r2 

 

    D 

  

“ r2“ is the distance between the central bright spot and the spot under consideration. 

“ D” is the distance between the sample and the photographic plate. 

 

The diffraction pattern in this case is Hyperbola in shape. 

 

D ≈ 5 cm  



 

Miller Indices 

Miller indices are nothing but 3 smallest integers used to represent the crystal planes. The Miller indices  

are 3 small integers; they are the reciprocals of the intercepts along the 3 co-ordinate axes. 
 

Procedure to find Miller indices: 
 

Step 1: Find the intercepts of the plane along the 3 co-ordinate axes in terms of cell dimensions a, b & c . 
 

For example 

Intercept on X- axis= p a  

Intercept on Y- axis= q b  

Intercept on Z- axis= r c 
 

            Where p,q &r are the intercepts of the plane along 3 axes. 
 

            Step 2: Take the reciprocals of the intercepts 
 

            For example 
1

𝑝
,
1

𝑞
,
1
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             Step 3: Reduce the reciprocals into smallest integer values by tacking LCM 
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             Step 4: Enclose them inside the parenthesis without commas ( h k l) 

 

 

1) For the plane ABCD 
 

The intercept along X-axis is= ∞ a 

The intercept along Y-axis is= ∞ b 

The intercept along Z-axis is= 1 c 
 

2) The reciprocals of the intercepts  
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3) The plane is  (0 0 1) 
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Different planes of a crystal 

 

      Interplanar distance (or) ‘d’ spacing in cubic lattice 
 

      Definition: The distance between any two successive planes is called “d” spacing  

      or interplanar   distance. 

       Let us consider a cubic lattice of length “a” with a plane ABC and cubic lattice with length              

     “2a” has a plane Aʹ Bʹ Cʹ.  

       The normal drawn to plane ABC is “ON” and its length is  “d1” 

       The normal drawn to plane A’B’C’ is “OM” and its length is “ d2” 

 

                            Z 

 

 

 

 

 

 

 

 

 

                                 Y 

 

 

X 

                The   intercept of the  plane ABC , along  

                 X- axis is   OA = 
𝑎

ℎ
 

                 Y- axis is   OB = 
𝑎

𝑘
 

                  Y- axis is   OB = 
𝑎

𝑙
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The angle made by the plane ABC along X, Y, Z is 

 Z 

          γ        N 

                          β 

 O       α Y 

 

                X 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



 
 

 

 

 

            

               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Interplanar distance d: 

We know interplanar distance is the distance  

between two successive planes. Since ‘d’ is the 

distance between the two planes ABC and 

A’B’C’, we can write the interplanar distance ‘d’ 

as 

         d =d2-d1 

Interplanar distance 

 

 

 

 

 

 

 

 

 

 

    


