
�⃑� = (𝑥 − 2�̂�)𝑒𝑗𝑘𝑧 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{�⃑� 𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{(�̂� − 2�̂�)𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{(𝑥𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡 − �̂�2𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{𝑥𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 𝑅𝑒{�̂�2𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑥𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 2�̂�𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑥 cos(𝜔𝑡 − 𝑘𝑧) − 2�̂� cos(𝜔𝑡 − 𝑘𝑧) 

�⃑� = 𝐸𝑥�̂� + 𝐸𝑦�̂� + 𝐸𝑧�̂� 

𝐸𝑥 = cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑦 = −2cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑧 = 0 

�⃑� = 𝑥𝑥 + 𝑦�̂� + 𝑧�̂� = 0 <=> 𝑥 = 𝑦 = 𝑧 = 0 

𝐸𝑥 = cos(𝜔𝑡) 

𝐸𝑦 = −2cos(𝜔𝑡) 

𝐸𝑧 = 0 

𝜔𝑡 → 0 𝜋
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 𝜋 3𝜋

2
 

2𝜋 

𝐸𝑥 1 0 -1 0 1 

𝐸𝑦 -2 0 2 0 -2 

𝐸𝑧 0 0 0 0 0 
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Locus is plane => Linear polarization 

 

Ex: 

�⃑� = (𝑥 − 𝑗�̂�)𝑒𝑗𝑘𝑧 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{�⃑� 𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{(�̂� − 𝑗�̂�)𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{(�̂�𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡 − �̂�2𝑗𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑅𝑒{𝑥𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 𝑅𝑒{�̂�2𝑗𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑥𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 2�̂�𝑅𝑒{𝑗𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑥𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 2�̂�𝑅𝑒 {𝑒𝑗
𝜋
2𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

�⃑� (𝑧, 𝑡) = 𝑥 cos(𝜔𝑡 − 𝑘𝑧) − 2�̂� cos (𝜔𝑡 − 𝑘𝑧 +
𝜋

2
) 

�⃑� (𝑧, 𝑡) = 𝑥 cos(𝜔𝑡 − 𝑘𝑧) − 2�̂� sin(𝜔𝑡 − 𝑘𝑧) 

�⃑� = 𝐸𝑥�̂� + 𝐸𝑦�̂� + 𝐸𝑧�̂� 

𝐸𝑥 = cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑦 = −2sin(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑧 = 0 

�⃑� = 𝑥𝑥 + 𝑦�̂� + 𝑧�̂� = 0 <=> 𝑥 = 𝑦 = 𝑧 = 0 

𝐸𝑥 = cos(𝜔𝑡) 
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𝐸𝑦 = −2sin(𝜔𝑡) 

𝐸𝑧 = 0 

𝜔𝑡 → 0 𝜋
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�⃑� (𝑧, 𝑡) = 𝑥 cos(𝜔𝑡 − 𝑘𝑧) − 2�̂� sin(𝜔𝑡 − 𝑘𝑧) 

�⃑� = 𝐸𝑥�̂� + 𝐸𝑦�̂� + 𝐸𝑧�̂� 

𝐸𝑥 = cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑦 = −2sin(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑧 = 0 

(𝐸𝑥)
2

1
+

(𝐸𝑦)
2

22
= 1 =

(cos(𝜔𝑡 − 𝑘𝑧))2

1
+

(−2sin(𝜔𝑡 − 𝑘𝑧))2

22
 

(𝐸𝑥)
2

1
+

(𝐸𝑦)
2

22
= (cos(𝜔𝑡 − 𝑘𝑧))2 + (sin(𝜔𝑡 − 𝑘𝑧))2 = 1 

(𝐸𝑥)
2

1
+

(𝐸𝑦)
2

22
= 1 

Locus is an elipsoid => Elliptical polarization 
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𝐸𝑥 0 

𝐸𝑦 2 

𝐸𝑧 0 

 

yyy 


