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Propaedeutical Course in String Theory Giulio Bonelli

The course was intended to give a short overview on basic topics in string theory for phe-
nomenology oriented PhD students. Therefore, its aim was to introduce, avoiding technicalities, to
general concepts, superstring compactification and low energy spectra, D-branes and holography.

The course went along the following items:

• Introduction: Motivations & point particles vs strings.

• Classical strings : equations of motion & boundary conditions, solutions in flat spacetime,
global symmetries, gauge symmetry, Polyakov action, fermionic strings & supersymmetry,
heterotic string.

• Quantum strings : BRST quantization, critical vs non-critical strings, the central charge of
free CFTs in D=2, Spectrum of open and closed bosonic string, tachyon instability.

• Low energy effective theories: Ricci flatness from conformal invariance in the general σ -
model, open and closed bosonic strings, summary of massless spectra for superstrings.

• D-branes: Dirichlet boundary conditions for open strings, low energy and dimensional re-
duction, black p-brane metric.

• String interaction: Riemann surfaces and their moduli space, the torus case and one loop.

• T–duality: free bosons on the circle.

• Compactification: Planckian and Kaluza-Klein modes, massless spectra of type II A & B on
tori, Calabi-Yau manifolds and type II A & B on CY3.

• Maldacena conjecture: D3-branes near horizon, the decoupling limit, N = 4 super Yang-
Mills and its global symmetries, the conjecture.

• Conclusions on scattered topics.

At the beginning of the course a set of string theory classics has been listed [1].
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