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Opti 501 Solutions 1/1 
 
Problem 7.46) 

a) 𝝈𝝈 ∙ 𝝈𝝈 = 1    →      (i𝜎𝜎𝑥𝑥𝒙𝒙� + 𝜎𝜎𝑧𝑧𝒛𝒛�) ∙ (i𝜎𝜎𝑥𝑥𝒙𝒙� + 𝜎𝜎𝑧𝑧𝒛𝒛�) = −𝜎𝜎𝑥𝑥2 + 𝜎𝜎𝑧𝑧2 = 1     →      𝜎𝜎𝑧𝑧2 = 1 + 𝜎𝜎𝑥𝑥2. 

b) 𝜵𝜵 ∙ 𝑬𝑬 = 0    →      𝝈𝝈 ∙ 𝑬𝑬0 = 0       →       i𝜎𝜎𝑥𝑥𝐸𝐸𝑥𝑥0 + 𝜎𝜎𝑧𝑧𝐸𝐸𝑧𝑧0 = 0. 

c) 𝜵𝜵 ∙ 𝑩𝑩 = 0    →      𝝈𝝈 ∙ 𝑯𝑯0 = 0      →       i𝜎𝜎𝑥𝑥𝐻𝐻𝑥𝑥0 + 𝜎𝜎𝑧𝑧𝐻𝐻𝑧𝑧0 = 0. 

d) 𝜵𝜵 × 𝑬𝑬 = −𝜕𝜕𝑩𝑩 𝜕𝜕𝜕𝜕⁄  →  i𝑘𝑘0𝝈𝝈 × 𝑬𝑬0 = i𝜔𝜔𝜇𝜇0𝑯𝑯0 → (i𝜎𝜎𝑥𝑥𝒙𝒙� + 𝜎𝜎𝑧𝑧𝒛𝒛�) × (𝐸𝐸𝑥𝑥0𝒙𝒙� + 𝐸𝐸𝑦𝑦0𝒚𝒚� + 𝐸𝐸𝑧𝑧0𝒛𝒛�) = 𝑍𝑍0𝑯𝑯0 

 →    i𝜎𝜎𝑥𝑥𝐸𝐸𝑦𝑦0𝒛𝒛� + (𝜎𝜎𝑧𝑧𝐸𝐸𝑥𝑥0 − i𝜎𝜎𝑥𝑥𝐸𝐸𝑧𝑧0)𝒚𝒚� − 𝜎𝜎𝑧𝑧𝐸𝐸𝑦𝑦0𝒙𝒙� = 𝑍𝑍0𝑯𝑯0 

 →   𝑍𝑍0𝐻𝐻0𝑥𝑥 = −𝜎𝜎𝑧𝑧𝐸𝐸𝑦𝑦0;      𝑍𝑍0𝐻𝐻0𝑦𝑦 = 𝜎𝜎𝑧𝑧𝐸𝐸𝑥𝑥0 − i𝜎𝜎𝑥𝑥𝐸𝐸𝑧𝑧0;      𝑍𝑍0𝐻𝐻0𝑧𝑧 = i𝜎𝜎𝑥𝑥𝐸𝐸𝑦𝑦0. 

e) If 𝐸𝐸𝑧𝑧0 = 0, then from (b) we have 𝐸𝐸𝑥𝑥0 = 0, and from (d) we find 𝐻𝐻𝑦𝑦0 = 0. 

f ) If 𝐻𝐻𝑧𝑧0 = 0, then from (c) we have 𝐻𝐻𝑥𝑥0 = 0, and from (d) we find 𝐸𝐸𝑦𝑦0 = 0. 
 


