Problem 7.9 For a wave characterized by the electric field
E(zt) = Xaxcoq wt — kz) + yaycog wt —kz+ 9)

identify the polarization state, determine the polarization angle®), and sketch
the locus ofE(0,t) for each of the following cases:

(@ ax=3V/m,ay=4V/m,andd =0

(b) ax=3VIm,ay=4V/m, andd = 180
(c) ax=3VIm,ay=3V/m, andd = 45
(d) ax=3VIm,ay=4V/m, andd = —135
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Figure P7.9: Plots of the locus oE(O,t).



Yo =tan Y(ay/ax), [Eq. (7.60)]
tan2y = (tan2yp)cosd [Eq. (7.59a)]
sin2x = (sin2yp)sind [Eq. (7.59Db)]

o Wo y X Polarization State
0 5313 | 5313 0 Linear
180 5313 | —531% 0 Linear
45° 45° 45° 22.5° Left elliptical
—135 || 5313 | —56.2° | —21.37° | Right elliptical

x3 os{wt kz
=X3c o:{wt kz

kz) 4+ y4cogwt — kz).
—Vy4cogwt —kz).
+93cogwt — kz+45).
kz) 4 y4 cogwt — kz—135).
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