
Rectangular Coordinates

g =

 1 0 0
0 1 0
0 0 1


R = xex + yey + zez

a = axex + ayey + azez

A = −k(a ·R)R2ez = −k
(
axx3 + axxy2 + axxz2 + ayx2y + ayy3 + ayyz2 + azx2z + azy2z + azz3

)
ez

B = ∇×A = −I ∗ (∇∧A) = −k
(
2axxy + ayx2 + 3ayy2 + ayz2 + 2azyz

)
ex + k

(
3axx2 + axy2 + axz2 + 2ayxy + 2azxz

)
ey

Cylindrical Coordinates

g =

 1 0 0
0 r2 0
0 0 1


R = rer + zez

a = (ax cos (θ) + ay sin (θ)) er + (−ax sin (θ) + ay cos (θ)) eθ + azez

A = −k(a ·R)R2ez = −k
(
axr

3 cos (θ) + axrz
2 cos (θ) + ayr

3 sin (θ) + ayrz
2 sin (θ) + azr

2z + azz
3
)
ez

B = ∇×A = −I ∗ (∇∧A) = k
(
axr

2 sin (θ) + axz
2 sin (θ)− ayr2 cos (θ)− ayz2 cos (θ)

)
er + k

(
3axr

2 cos (θ) + axz
2 cos (θ) + 3ayr

2 sin (θ) + ayz
2 sin (θ) + 2azrz

)
eθ

Nonorthogonal Coordinates

g =

 1 0 cos (θ)
0 1 0

cos (θ) 0 1


R = xaea + xpep + zez

a = aea

A = −k(a ·R)R2ez = −ak
(
(xa)

3
+ 3(xa)

2
z cos (θ) + xa(xp)

2
+ 2xaz

2cos (θ)
2
+ xaz

2 + (xp)
2
z cos (θ) + z3 cos (θ)

)
ez

B = ∇×A = −I ∗ (∇∧A) = −2akxp (xa + z cos (θ)) ea + ak
(
3(xa)

2
+ 4xaz cos (θ) + (xp)

2
+ z2

)
sin (θ)

2
ep + 2akxp (xa + z cos (θ)) cos (θ)ez


