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1.1 Tail Current Sheet

Bx = A1Bx1 +A2Bx2 +A16Bx3 +A17Bx4, (1)

By = A1By1 +A2By2 +A16By3 +A17By4, (2)

Bz = A1Bz1 +A2Bz2 +A16Bz3 +A17Bz4, (3)

Bx3 = Bx1ψ
2 (4)

Bx4 = Bx2ψ
2 (5)

By3 = By1ψ
2 (6)

By4 = By2ψ
2 (7)

Bz3 = Bz1ψ
2 (8)

Bz4 = Bz2ψ
2 (9)

Bx = (A1 +A16ψ
2)Bx1 + (A2 +A17ψ

2)Bx2 (10)

By = (A1 +A16ψ
2)By1 + (A2 +A17ψ

2)By2 (11)

Bz = (A1 +A16ψ
2)Bz1 + (A2 +A17ψ

2)Bz2 (12)

Bx1 =B(C1)
x cosψ +B(C1)

z sinψ (13)

Bx2 =B(C2)
x cosψ +B(C2)

z sinψ (14)

By1 =Q
(C1)
T yzr (15)

By2 =Q
(C2)
T yzr (16)

Bz1 =B(C1)
z cosψ −B(C1)

x sinψ (17)

Bz2 =B(C2)
z cosψ −B(C2)

x sinψ (18)
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QT =
W (x, y)

ξTST

[
C1

ST + aT + ξT
+
C2

S2
T

]
(19)

=Q
(C1)
T C1 +Q

(C2)
T C2 (20)

Q
(C1)
T =

W (x, y)

ξTST (ST + aT + ξT )
(21)

Q
(C2)
T =

W (x, y)

ξTS3
T

(22)

ST =
√
ρ2 + (aT + ξT )2 (23)

ξT =
√
z2r +D2

T (24)

zr =z − zs(x, y, ψ) (25)

zs(x, y, ψ) =0.5 tanψ(x+Rc −
√

(x+Rc)2 + 16)−G sinψ · y4(y4 + L4
y)

−1 (26)

∂zs
x

=0.5 tanψ

[
1− x+Rc√

(x+Rc)2 + 16

]
(27)

∂zs
∂y

=
4Gy3L4

y sinψ

(y4 + L4
y)

2
(28)

DT =D0 + δy2 + γThT (x)[+γ1h1(x) not included] (29)

∂DT

∂x
=

γTL
2
T

2(x2 + L2
T )

2/3
(30)

∂DT

∂y
=2δy (31)

B(C1)
x = Q

(C1)
T xzr (32)

B(C2)
x = Q

(C1)
T xzr (33)

B(C1)
z =

W (x, y)

ST
+

x∂W
∂x + y ∂W

∂y

ST + aT + ξT
+B(C1)

x

∂zs
∂x

+B(C1)
y

∂zs
∂y

−Q
(C1)
T DT

(
x
∂DT

∂x
+ y

∂DT

∂y

)
(34)

B(C2)
z =

W (x, y)(aT + ξT )

S3
T

+
x∂W

∂x + y ∂W
∂y

ST (ST + aT + ξT )
+B(C2)

x

∂zs
∂x

+B(C2)
y

∂zs
∂y

−Q
(C2)
T DT

(
x
∂DT

∂x
+ y

∂DT

∂y

)
(35)
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