
 
                    iE


 = Em Cos( kx - t )  ŷ  

    

        iE


 = Em Cos( k x - t ) ŷ   

        rE


 = Em Cos( k x + t +R) ŷ     R  is included to account for 
possible phase shift upon reflection 

 

Using the identities    Cos(a+b) = Cos(a) Cos(b) - Sin(a) Sin(b)  

  Cos((a-b) = Cos(a) Cos(b) + Sin(a) Sin(b) 

gives                           Cos(a+b) + Cos((a-b) =  2 Cos(a) Cos(b) 

                                       Cos(A)  + Cos(B)   =  2 Cos[ (A+B)/2 ] Cos[ (A-B)/2 ] 

totalE


(x,t) = iE


 + rE


 = 2 Cos [ kx  +  R/2 ] Cos [t  +  R/2 ] ŷ     
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We require the total electric field to be zero at the metal plate (i. e. at  x=0 ) and at all 
time. 

At x=0: 

totalE


(0,t) = 2 Cos[R/2] Cos[t  +  R/2] ŷ  = 0 

This requires R=      

Thus, 

        iE


 = Em Cos( k x - t ) ŷ   

        rE


 = Em Cos( k x + t +) ŷ     = -Em Cos( k x + t ) ŷ      

totalE


(x,t) = iE


 + rE


 = 2 Sin( kx ) Sin (t )  ŷ  

On the other hand, before we also found that 

t

B

x

E
zy









 

From which  one obtains, 

2kCos( kx) Sin (t )  
t

B
z




  

Bz = 2
ω

k
 Cos( kx) Cos (t )   

 

totalB


(x,t)  = 2 Cos( kx) Cos (t )    ẑ  

 

 



 










