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Some vector identities:

∇ · (fA) = (∇f) ·A+ f∇ ·A (1)

∇× (fA) = (∇f)×A+ f∇×A (2)

∇× (∇×A) = ∇ (∇ ·A)−∇2A (3)

A ·∇A = 1
2∇|A|2 −A× (∇×A) (4)

∇ · (A×B) = B · (∇×A)−A · (∇×B) (5)

∇× (A×B) = B ·∇A−A ·∇B +A∇ ·B −B∇ ·A (6)

∇ (A ·B) = A ·∇B +B ·∇A+A× (∇×B) +B × (∇×A) (7)

In cylindrical coordinates (r, θ, z):
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êθ +

∂f

∂z
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In spherical coordinates (r, θ, ϕ):
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êϕ (18)

B ·∇A =

(
B ·∇Ar −

BθAθ

r
−

BϕAϕ

r

)
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Bessel functions: u(r) = Jn(r) and u(r) = Yn(r) are solutions to the ODE

r2u′′ + ru′ +
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u = 0. (20)

Both Jn(r) and Yn(r) → 0 as r → ∞; Jn(0) = δn0, and |Yn(r)| → ∞ as r → 0.


