Embedding with Vaidya geometry
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Locally a four-dimensional pseudo-Riemannian spacetime can be isometrically embedded in a higher dimensional
Euclidean space for a spherically symmetric spacetime. The class one embedding equations are given by

Gauss equation: Rµνγδ = ± bµγ bνδ − bµδ bνγ ,
(1)
Codazzi equation: bµν;γ = bµγ;ν ,

(2)

where Rµνδγ is Riemann tensor, and Greek indices correspond to [t, r, φ, θ]. The generalized Vaidya metric is important
in describing the exterior of a radiating star with a generalized atmosphere containing both a null dust and a null
string fluid. The metric for the generalized Vaidya spacetime is



2m(ν, r)
ds2 = − 1 −
dν 2 − 2dνdr + r2 dθ2 + sin2 θdφ2 ,
(3)
r
with energy momentum tensor
Tµν = εkµ kν + (ρ + P ) (kµ lν + kν lµ ) + P gµν ,

(4)

where lµ lµ = 0 and lµ kµ = −1. In the above ρ is the null string energy density and P is the null string pressure. The
matter tensor (4) describes an atmosphere which is a superposition of null dust (with ε), and null string fluid (with
ρ and P ).
It is therefore important to study the embedding properties of this geometry. We had shown that the class one
embedding condition for the generalized Vaidya metric is a particular case of the Karmakar condition [1, 2]
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By solving the embedding conditions we get a subclass of the generalized Vaidya metric which is class one,



2
ds2 = − 1 − C2 (ν) (r + C1 (ν)) dν 2 − 2dνdr + r2 dθ2 + sin2 θdφ2 .

(5)

(6)

Substituting into the Einstein field equations and solving, we obtain an equation of state for the corresponding
generalized star atmosphere
P =


p
1
C ± 2 C (ρκ + C) .
κ
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