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Introduction to Gauge/Gravity Duality

Examples I

To hand in Thursday 29th October in the lecture

I. Conformal Symmetry

a) Show that a special conformal transformation may be written as a combination of
an inversion, a translation and another inversion.

(2 points)

b) Consider a curved space with a metric of Euclidean signature. An infinitesimal Weyl
transformation of the metric is given by

δgµν(x) = 2σ(x)gµν(x) , (1)

with a scalar function σ(x). Show that the conformal Killing equation may be obtained
by combining an infinitesimal diffeomorphism with an infinitesimal Weyl transforma-
tion, and subsequently reducing to flat space.

(5 points)

c) Show that the scalar two-point function on flat Euclidean d-dimensional space,

〈φ(x)φ(y)〉 =
C

(x− y)2∆
(2)

is covariant under conformal transformations.

(3 points)

Special question:

d) Graphical representation of special conformal transformations. Write a computer
programme which for a given vector bµ ∈ IR2 generates a graphical representation of
the special conformal transformation

x′µ =
xµ + bµx

2

Ωb(x)
, Ωb(x) = 1 + 2(b · x) + b2x2 , (3)

of a square lattice.

(3 additional points)


