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1 Consider the effective action of two parallel, coincident D-branes

S = (27Ta)2Tp/dp+1§Tr 1FabFa” + %DagbIDagb] - i > (67,67 | . (1.1)
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(a) Show that taking ¢' =0 for i = 0,...,24, A, =0 and

¢ = <%1 ;32> (1.2)

with ¢1 and ¢9 constant is a solution of the effective action (1.1). Interpet the configuration
(1.2) in terms of the position of the D-branes.

(b) Compute the spectrum of the gauge fields around the vacuum (1.2). Interpret this result.

(c) Compute the level 1 spectrum of the quantised strings ending on the D-branes. Compare
this to the spectrum obtained from the effective action in (b).

2 Consider the spacetime R"?* x S' with S! of radius R. The most general metric can be
written as

ds® = G dX"dX" + ¥ (X + A,dX")? (2.1)
with p,v =0,...,24 and X?° the local coordinate on S, such that X?® ~ X?° 4 27R.

(a) Let éum Ay, and o be independent of the ST coordinate X2°. How do the fields é/w’ A,
and o transform under the 25-dimensional diffeomorphisms?

(b) Decompose the Kalb-Ramond 2-form B(y) analogously to (2.1). What fields do you get in
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(c) Perform a Fourier expansion of the dilaton ®(X*, X2°) along S'. Evaluate the kinetic term
of the dilaton

Skin.® = / d*X 0,00"® (2.2)

where 1t = 0,...,25 and we ignore the coupling to gravity, for the Fourier modes of the dilaton.
Interpret this result.

(d) How do the Fourier modes of ®(X*, X?°) along S! transform under 25-dimensional diffeo-
morphisms? Interpret this result.
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