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We keep U as constant and drop it for convenience

( )2

, ,
2

i i

i

k qA
E i x y z

m

−
= =∑

ℏ

1i

i

i

i

dx E

dt k

dk E

dt x

∂=
∂
∂= −
∂

ℏ

ℏ



We change i to j in the E expression to avoid confusion
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More formally
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Vector notation then follows naturally
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Subtracting B from A

Adk A ∂ ∂

Some Tensor notations:

Kronecker delta

Levi-Civita tensor
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More generally:
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Area in k-space

Integrate over T
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Integrating over time T
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