
Exercise Sheet 10 (String theory, LVA Nr. 136.005)

due June 20

Exercise 16: Consider the three-dimensional round sphere on which the string
is defined (other directions are considered trivial) as follows:

a) the metric is given by:

Gµν dX
µdXν = R2

(
dψ2 + sinψ

(
dθ2 + sin2 θdφ2

))
b) the antisymmetric B-field is given by

Bµν dX
µ ∧ dXν = R2

(
ψ − sinψ cosψ

)
sin θ dθ ∧ dφ

• Show that
1

4π2l2s

∫
S3

H ∈ Z, H = dB (1)

and R2/l2 = k ∈ Z.

• Show that βG = βB = 0 and the central charge is

c = βΦ = 3− 6

k
+O(1/k2)

Exercise 17: Show that varying the effective closed string action (taken from
the lecture) and using

δR = (Rµν −∇µ∇ν)δG
µν +Gµν�δG

µν ,

one obtains the beta-functions as the equations of motion.
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