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What is an Air- wedge? 

      A thin film of air having zero thickness at one end and      
progressively increasing to a particular thickness at the other 
end is called air wedge.                                                                                                                Google photo 

       Here an air wedge is  formed 

    between two glass plates. If a piece 

    of paper or wire is kept in between  

    the two glass plates at one end and  

    tighten at the other end we get  

    air wedge 

     
 Wedges are used to push materials 

 

 apart or cut things. Scissor is a good example for wedge.  

.   



                                     Explanation of air-wedge  
          Consider two plane surfaces OA and OB inclined at an angle θ                                             
enclosing a wedge shaped air film.  
       The thickness of the air film increases from O to A. 
 
 
• Here one wave is reflected from 

the upper surface of the air film 
and the other wave is reflected 
from the lower surface of the air 
film.    

•  When the air film is viewed with 
reflected monochromatic light, a 
system of bright and dark 

     interference fringes are observed. 

• The fringes are equidistant and 
parallel to the line of intersection 
of the two surfaces. 

 

 

 



                                      
 
 

                                      Theory of air-wedge 
 
Suppose the nth bright fringe occurs at Pn, the thickness of the air film  
at    Pn is Pn Qn. As the angle of incidence is small, we have Cos r = 1  
 
In case of reflected light, for bright fringe, the optical path difference 

                 2 µ t Cos r  - λ/2 = nλ 
or             2 µ t Cos r  =  (2n + 1) λ/2 
       Here for air  µ = 1, Cos r = 1 and t = Pn Qn  
        Therefore    
          2 Pn Qn = (2n + 1) λ/2          ………….(1) 
 
 The next bright fringe ( n + 1 ) will occurs at Pn+1 

 such that 
  
 
 
 

 
 
 
2 Pn+1 Qn+1  = *2(n+1)+1+ λ/2     …………(2) 

       Equation (2) – (1) gives 
  Pn+1 Qn+1 – P nQn=  λ/2            ………….(3) 

 



 
 
  
 
 
                           Theory of air-wedge(contd):  
 
            Thus, the next bright fringe will occurs at a point where the       
thickness of the air film increases by λ/2. Suppose the (n + m)th bright 
fringe is at Pn+m, then there will be m bright fringes between Pn and 
Pn+m,   such that  
  

 

               Pn+mQn+m –  PnQn  =  m λ/2 ……(4) 

             

              If the distance Q n+m Qn= X,    then  

 

              θ = (Pn+m Qn+m  –  PnQn) / QnQn+m= (mλ/2)/X  = mλ/2X  ……….(5) 

  

Or         X/m = λ/2θ , here X is the distance corresponding to m fringes.  

            

              The fringe width,  β= X/m = λ/2θ                                ………….. (6) 

  

  

 



Theory of air-wedge(contd):  
 

 Suppose the thickness of the air film at Pn+m  is t and the length  

         

 of the air wedge at Q n+m from O is  ɭ  then             θ = t/ɭ 

         Therefore the equation (6) becomes,              β  = λ ɭ /2t 

          Or the thickness of the air film  

           at a distance  ɭ is given by ,                                Google photo 

                                 t = λ ɭ  /2β 

This picture shows the interference 

Pattern produced by an air-wedge.   → 

 

                Thank you 
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