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𝑩𝑩 = 𝑩𝑩𝟎𝟎�𝒛𝒛
𝓗𝓗 = −𝝁𝝁 � 𝑩𝑩

�𝓗𝓗 = −𝜸𝜸𝑩𝑩𝟎𝟎
ℏ
𝟐𝟐

𝟏𝟏 𝟎𝟎
𝟎𝟎 −𝟏𝟏

𝝌𝝌 𝒕𝒕 = 𝐜𝐜𝐜𝐜𝐜𝐜 ⁄𝜶𝜶 𝟐𝟐 𝒆𝒆𝒊𝒊𝝎𝝎𝑳𝑳 ⁄𝒕𝒕 𝟐𝟐

𝐜𝐜𝐬𝐬𝐬𝐬 ⁄𝜶𝜶 𝟐𝟐 𝒆𝒆−𝒊𝒊𝝎𝝎𝑳𝑳 ⁄𝒕𝒕 𝟐𝟐

�̂�𝑆𝑥𝑥 = 𝜒𝜒† 𝑡𝑡 �̂�𝑆𝑥𝑥 𝜒𝜒 𝑡𝑡 =
ℏ
2 sin 𝛼𝛼 cos𝜔𝜔𝐿𝐿𝑡𝑡

�̂�𝑆𝑦𝑦 = 𝜒𝜒† 𝑡𝑡 �̂�𝑆𝑦𝑦 𝜒𝜒 𝑡𝑡 = −ℏ
2

sin 𝛼𝛼 sin𝜔𝜔𝐿𝐿𝑡𝑡

�̂�𝑆𝑧𝑧 = 𝜒𝜒† 𝑡𝑡 �̂�𝑆𝑧𝑧 𝜒𝜒 𝑡𝑡 = ℏ
2

cos 𝛼𝛼

𝜔𝜔𝐿𝐿 = 𝛾𝛾𝐵𝐵0
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𝑩𝑩𝒓𝒓𝒓𝒓 ≪ 𝑩𝑩𝟎𝟎

�𝓗𝓗𝒑𝒑𝒆𝒆𝒓𝒓𝒕𝒕 = −𝜸𝜸�𝑺𝑺 � 𝑩𝑩𝒓𝒓𝒓𝒓 𝐜𝐜𝐜𝐜𝐜𝐜 𝝎𝝎𝒓𝒓𝒓𝒓𝒕𝒕
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