
7.15 Compare the polarization states of each of the following pairs of plane waves:

(a) Wave 1: E1 = x̂2cos(ωt − kz)+ ŷ2sin(ωt − kz).
Wave 2: E2 = x̂2cos(ωt + kz)+ ŷ2sin(ωt + kz).

(b) Wave 1: E1 = x̂2cos(ωt − kz)− ŷ2sin(ωt − kz).
Wave 2: E2 = x̂2cos(ωt + kz)− ŷ2sin(ωt + kz).

Solution:

(a)

E1 = x̂2cos(ωt − kz)+ ŷ2sin(ωt − kz)

= x̂2cos(ωt − kz)+ ŷ2cos(ωt − kz−π/2),

Ẽ1 = x̂2e− jkz + ŷ2e− jkze− jπ/2,

ψ0 = tan−1
(ay

ax

)
= tan−1 1 = 45◦,

δ = −π/2.

Hence, wave 1 is RHC.

Similarly,

Ẽ2 = x̂2e jkz + ŷ2e jkze− jπ/2.

Wave 2 has the same magnitude and phases as wave 1 except that its direction is

along −ẑ instead of +ẑ. Hence, the locus of rotation of E will match the left hand

instead of the right hand. Thus, wave 2 is LHC.

(b)

E1 = x̂2cos(ωt − kz)− ŷ2sin(ωt − kz),

Ẽ1 = x̂2e− jkz + ŷ2e− jkze jπ/2.

Wave 1 is LHC.

Ẽ2 = x̂2e jkz + ŷ2e jkze jπ/2.

Reversal of direction of propagation (relative to wave 1) makes wave 2 RHC.


