
Exercises CFT-course fall 2013, set 2.
Due on friday, september 27.

1. The infinitesimal form of the special conformal transformations.

Write the most general from of the quadratic part of εµ, namely εµ = cµνρx
νxρ, to derive

the infinitesimal transformation

x′µ = xµ + bµx2 − 2xµ(b · x) ,

and give the explicit form of bµ in terms of the tensor c.

2. The (finite) special conformal transformations (in d dimensions) have the form

x′ =
x + bx2

1 + 2b · x + b2x2
.

a. Derive the scale factor Ω(x) for this transformation: Ω(x) = (1 + 2b · x + b2x2)2

b. Show that |x′1 − x′2|2 = |x1−x2|2
γ1γ2

, where γi = (1 + 2b · xi + b2x2i )

3. ‘Quasi-primary’ fields transform under (passive) global conformal transformations in d
dimensions as follows

φi(x)→
∣∣∣∂x′
∂x

∣∣∣hid φi(x′) ,
where the hi are the scaling dimensions of the fields φi.
Show that the three point functions of quasi-primary fields have the following form

〈φ1(x1)φ2(x2)φ3(x3)〉 =
C123

xh1+h2−h312 xh2+h3−h123 xh1+h3−h213

,

where we introduced the notation xij = |xi − xj|.
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