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String Theory Practice Exam

Amihay Hanany∗

March 5, 2008

1. Write down the equations for branes ending on branes for the case of
a Dp-brane ending on a NS5-brane. Please include:

(a) The source equation.

(b) The term in the action which indicates the interaction between
the bulk gauge field and the field strength which is localized on
the brane.

(c) The corresponding Gauss Law, either in differential form or in
integral form.

2. 11-dimensional supergravity.

(a) Write down the massless field content for this theory.

(b) Count the number of degrees of freedom for each massless field
and write them as irreducible representations of the little group.

(c) Verify that the number of bosonic degrees of freedom is equal to
the number of fermionic degrees of freedom.

3. Using tension formulas write down the S-duality relations in Type IIB.
Write down all possible branes and their corresponding transformation
laws under S-duality.

4. (a) Compute the matter content of the supergravity multiplet in 8
dimensions and with 32 supercharges. Specify the different fields
and their multiplicity. What is the dimension of the moduli space
of vacua?
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(b) Find the coset space, G/H which is the scalar manifold of the the-
ory, with G the maximally non-compact version of the En algebra
and H is it maximal compact subgroup.

(c) How many different 2-branes are there?

5. SYM actions in various dimensions.

(a) Write down the classical, 16 supercharges, SYM action for a vector
multiplet in 10 dimensions for an arbitrary simple gauge group G.
Please include the kinetic term for both the gauge field and the
gaugino.

(b) By applying dimensional reduction to this theory compute the
action for a vector multiplet in 9 dimensions. Find the moduli
space of vacua for this theory.

(c) Compute the mass of a W-boson for the special case G = SU(2).
Generalize this computation to W-bosons for a gauge group G =
SU(n).

(d) Apply again dimensional reduction and compute the action in 8
dimensions. What is the moduli space of vacua in this case?

(e) Write down the bosonic part of the action for any dimension d <
10.
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