
𝐸⃑ = (𝑥 − 2𝑦̂)𝑒𝑗𝑘𝑧 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{𝐸⃑ 𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{(𝑥̂ − 2𝑦̂)𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{(𝑥𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡 − 𝑦̂2𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{𝑥𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 𝑅𝑒{𝑦̂2𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑥𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 2𝑦̂𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

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

𝐸⃑ = 𝐸𝑥𝑥̂ + 𝐸𝑦𝑦̂ + 𝐸𝑧𝑧̂ 

𝐸𝑥 = cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑦 = −2cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑧 = 0 

𝑅⃑ = 𝑥𝑥 + 𝑦𝑦̂ + 𝑧𝑧̂ = 0 <=> 𝑥 = 𝑦 = 𝑧 = 0 

𝐸𝑥 = cos(𝜔𝑡) 

𝐸𝑦 = −2cos(𝜔𝑡) 

𝐸𝑧 = 0 

𝜔𝑡 → 0 𝜋

2
 𝜋 3𝜋

2
 

2𝜋 

𝐸𝑥 1 0 -1 0 1 

𝐸𝑦 -2 0 2 0 -2 

𝐸𝑧 0 0 0 0 0 

 

 

 

 

 

 

 

 

 

𝑧̂ 

𝑥 

𝑦̂ −2 

1 

𝜔𝑡 → 0 

𝐸𝑥 1 

𝐸𝑦 -2 

𝐸𝑧 0 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑧̂ 

𝑥 

𝑦̂ 

𝜔𝑡 → 𝜋

2
 

𝐸𝑥 -1 

𝐸𝑦 2 

𝐸𝑧 0 

 

𝑧̂ 

𝑥 

𝑦̂ 

𝜔𝑡 → 𝜋 
𝐸𝑥 -1 

𝐸𝑦 2 

𝐸𝑧 0 

 

−1 

2 

𝑧̂ 

𝑥 

𝑦̂ 

𝜔𝑡 → 3𝜋

2
 

𝐸𝑥 -1 

𝐸𝑦 2 

𝐸𝑧 0 

 



 

 

 

 

 

 

 

 

Locus is plane => Linear polarization 

 

Ex: 

𝐸⃑ = (𝑥 − 𝑗𝑦̂)𝑒𝑗𝑘𝑧 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{𝐸⃑ 𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{(𝑥̂ − 𝑗𝑦̂)𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{(𝑥̂𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡 − 𝑦̂2𝑗𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑅𝑒{𝑥𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 𝑅𝑒{𝑦̂2𝑗𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑥𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 2𝑦̂𝑅𝑒{𝑗𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

𝐸⃑ (𝑧, 𝑡) = 𝑥𝑅𝑒{𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} − 2𝑦̂𝑅𝑒 {𝑒𝑗
𝜋
2𝑒𝑗𝑘𝑧𝑒𝑗𝜔𝑡} 

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

2
) 

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

𝐸⃑ = 𝐸𝑥𝑥̂ + 𝐸𝑦𝑦̂ + 𝐸𝑧𝑧̂ 

𝐸𝑥 = cos(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑦 = −2sin(𝜔𝑡 − 𝑘𝑧) 

𝐸𝑧 = 0 

𝑅⃑ = 𝑥𝑥 + 𝑦𝑦̂ + 𝑧𝑧̂ = 0 <=> 𝑥 = 𝑦 = 𝑧 = 0 

𝐸𝑥 = cos(𝜔𝑡) 

𝑧̂ 

𝑥 

𝑦̂ −2 

1 

𝜔𝑡 → 2𝜋 
𝐸𝑥 1 

𝐸𝑦 -2 

𝐸𝑧 0 

 



𝐸𝑦 = −2sin(𝜔𝑡) 

𝐸𝑧 = 0 

𝜔𝑡 → 0 𝜋

2
 𝜋 3𝜋

2
 

2𝜋 

𝐸𝑥 1 0 -1 0 1 

𝐸𝑦 0 -2 0 2 0 

𝐸𝑧 0 0 0 0 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑧̂ 

𝑥 

𝑦̂ 

1 

𝑧̂ 

𝑥 

𝑦̂ 

𝜔𝑡 → 𝜋

2
 

𝐸𝑥 0 

𝐸𝑦 -2 

𝐸𝑧 0 

 

𝜔𝑡 → 0 

𝐸𝑥 1 

𝐸𝑦 0 

𝐸𝑧 0 

 

𝑧̂ 

𝑥 

𝑦̂ 

𝜔𝑡 → 𝜋 
𝐸𝑥 -1 

𝐸𝑦 0 

𝐸𝑧 0 

 
−1 

yyy 

yyy 

yyy 

−2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

𝐸⃑ = 𝐸𝑥𝑥̂ + 𝐸𝑦𝑦̂ + 𝐸𝑧𝑧̂ 

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 

𝑧̂ 

𝑥 

𝑦̂ 

1 

𝜔𝑡 → 2𝜋 
𝐸𝑥 1 

𝐸𝑦 0 

𝐸𝑧 0 

 

𝑧̂ 

𝑥 

𝑦̂ 

yyy 

𝜔𝑡 → 3𝜋

2
 

𝐸𝑥 0 

𝐸𝑦 2 

𝐸𝑧 0 

 

yyy 


