
Problem set 3 FYS9130 – Week 37-38

1. Weyl transformations

A transformation of a D-dimensional metric is given by

g̃µν = Ω2gµν (1)

where Ω = Ω(xµ). Show that we have the following relationships between
tilded and untilded quantities:

a) The determinant of the metric

√

−g̃ = ΩD
√

−g (2)

b) The Riemann tensor

R̃αµβν =Ω2Rαµβν + Ω
(

gανΩ;µβ + gµβΩ;αν − gαβΩ;µν − gµνΩ;αβ

)

+ 2
(

gαβΩ,µΩ,ν + gµνΩ,αΩ,β − gανΩ,µΩ,β − gµβΩ,αΩ,ν

)

+
(

gανgµβ − gαβgµν

)

Ω,σΩ,σ

(3)

c) Ricci tensor

R̃µν =Rµν − Ω−1
[

(D − 2)Ω;µν + gµν¤Ω
]

+ Ω−2
[

2(D − 2)Ω,µΩ,ν − (D − 3)gµνΩ,σΩ,σ
] (4)

d) Ricci scalar

R̃ = Ω−2R − 2(D − 1)Ω−3
¤Ω − (D − 1)(D − 4)Ω−4Ω,σΩ,σ (5)

e) Finally, calculate φ;̃µν and ¤̃φ in terms of untilded metrics and derivatives.
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