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d

dt

(
Â + B̂

)
=

dÂ

dt
+
dB̂

dt
,

d

dt

(
Â B̂

)
= Â

dB̂

dt
+
dÂ

dt
B̂.
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eÂB̂ e−Â = B̂ +
[
Â, B̂

]
+

1

2!

[
Â,

[
Â, B̂

]]
+ ...
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ei ϕ
2

σz σx e
−i ϕ

2
σz = σx cosϕ − σy sinϕ,

ei ϕ
2

σz σy e
−i ϕ

2
σz = σx sinϕ + σy cosϕ,

ei ϕ
2

σz σ± e−i ϕ
2

σz = e± iϕ σ±,

�
� σ± = (σx ± iσy)/2�
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�h(t) = (h0 cos(ωt), h0 sin(ωt), 0) .
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�P (t) = 〈χ(t) |�σ | χ(t) 〉 .
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Îo = | o 〉 〈 o | .
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� Ô1 = | ai 〉 ζij 〈 bj |
� Ô2 = | ci 〉χij 〈 dj | ����������� 	������ Sp

(
Ô1Ô1

)
= Sp

(
Ô2Ô1

)
�
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i�
∂ρ̂(t)

∂t
=

[
Ĥ, ρ̂(t)

]
.
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