Strings and Branes Madrid lectures, March 12-16, 2001

Exercise V : SL(2, R ) Consider the following action in D dimensions:

L = −^1_2 √ −g [ (∂ϕ)^2 + e^{aϕ}(∂ℓ)^2 ] . (1) We are going to determine for which value of a this action exhibits an SL(2, R ) symmetry. Consider the general SL(2, R ) matrix: M = e^{βϕ} ( ℓ^2 + e^{−2βϕ} −ℓ −ℓ 1 ) (2) with

M^′ = (Λ^{−1})^T MΛ^{−1} , Λ = ( d c b a ) , ad − bc = 1 (3)

(1) Show that L = −^1_4 √ −g Tr ∂M∂M^{−1} , (4) provided that β = 1 and a = 2 . (5)

(2) Show that L =^1_2 √ −g ∂λ∂λ̄ (Im λ)^2 with λ = ℓ + ie^{−ϕ} . (6)

(3) Show that λ^{SL(2,} R ) −→ aλ + b cλ + d . (7)

(4) Show that, for ℓ = 0, e^{ϕ SL(2,} R ) −→ e^ϕ(c^2e^{−2ϕ} + d^2) . (8)