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A plane wave ˆ ˆ60cos( 20 ) 80cos( 40 ) (V/m)i x za t y a t yω β ω β= − − + + −   is incident on 
an infinitesimal dipole located at the origin and oriented along the z-axis.  What direction 
is the plane wave traveling?  Sketch the polarization ellipse of the incident plane wave w/ 
wave propagating into page and annotate with its polarization.  Next, find ˆwρ , ˆaρ , and the 
PLF when θ = 90° and φ = 270°.  [Hints: Look at Chapter 4 section on infinitesimal dipoles 
and remember how to convert from spherical to Cartesian unit vectors.] 

• From the ‘-β y’ term, the plane wave is traveling in the +y-direction. 
• At y = 0, ˆ ˆ( 0, ) 60cos( 20 ) 80cos( 40 ) (V/m)i x zy t a t a tω ω= = − + +   

 
• From plot, the plane wave has RH elliptical polarization. 

• At y = 0, the phasor electric field of the incident plane wave is- 
ˆ ˆ( 0) 60 20 80 40  (V/m)i i x zE y E a a= = = ∠− + ∠   

• Per (2-69), ˆ ˆˆ ˆ60 20 80 40  (V/m) /i x z w i w i iE a a E E Eρ ρ= ∠− + ∠ = ⇒ =   

• * 2 260 80 100 (V/m)i i iE E E= = + =  

• ˆ ˆˆ ˆ ˆ ˆ60 20 80 40 /100 0.6 20 0.8 40w x z w x za a a aρ ρ= ∠− + ∠ ⇒ = ∠− + ∠     
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