
Field equations for a general radially symmetric scalar field. The line element is

ds2 = −C2(r, t)dt2 + A2(r, t)dr2 + B2(r, t)r2(dθ2 + sin2 θdϕ2) (1)

The φ(scalar field) variation equation is
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Building up the field equations. From here on, ’′’ denotes a partial derivative with respect to t, and r denotes a partial
derivative with respect to r.
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A

)
+ 2

˙( Ḃ
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B

)
Ċ
C +

(
C′

C + A′

A + 2 (Br)′

Br

)
C′C
A2

(
Ċ
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Ċ2

C2 + 2C′2

A2 + Ȧ2
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Then the 00 equation is
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− Ḃ2

B2C2
+

(Br)′2

A2B2r2
− 1

B2r2
=

8π

M2
p

[
φ̇2

2C2
+

φ′2

2A2
− V (φ)

]
(22)
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Restating, the scalar field equation is

− φ̈

C2
+

φ′′

A2
−

(
− Ċ
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