Problem 7.13 Compare the polarization states of each of the following pairs of
plane waves:

(a) Wave 1:E; = X2cogwt — kz) +9y2sin(wt — kz).
Wave 2:E, = X2cogwt +kz) + 9 2sinwt + kz).
(b) Wave 1:E; = X2cogwt —kz) —y2sin(wt —kz).
Wave 2:E; = X2 cogwt +kz) — §2sin(wt + kz).
Solution:
(a
E1 =X2cogwt —kz) +y2sin(wt — kz)
=X2cogwt —kz) +y2cogwt —kz—11/2),
E; = %2e R4 g2eikeg im/2,
—tan () a1 —
Yo =tan (ax) =tan ~1=45,
0=—m/2.
Hence, wave 1 is RHC.

Similarly, N _ _ _
Ey = %26/ 4§ 2elk2g1T/2

Wave 2 has the same magnitude and phases as wave 1 except that its digection
along—2 instead of+2. Hence, the locus of rotation & will match the left hand
instead of the right hand. Thus, wave 2 is LHC.

(b)
E1 =X2cogwt —kz) —y2sin(wt —kz),
E1 = %2e 11 goeikeim2,
Wave 1 is LHC. N ' o
E, = %2/} 4 ¢ 2el*%ei™/2,

Reversal of direction of propagation (relative to wave 1) makes wavd@.R




