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1. Introduction

String theory as of 1995:

Five consistent superstring theories
(1A, 1B, 1, heterotic Eg x Es and SO(32))

® Describe on-shell scattering of gravitational quanta in 10
to space-time dimensions
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® Successful quantum theories of gravity, best candidates to
unify gravity and QFT of standard model
1. Introduction Dkl

® Which of the five theories describes nature?

2. Matrix theory

® Only perturbative expansion—no fundamental description

3. String field theory
® No mechanism for choosing specific 4D compactification
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“Second superstring revolution” (1995-present)

Fueled by two new realizations:

i) Dualities: All 5 string theories are related
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® Strings & M-theory limits of unknown underlying theory
® Perturbative/nonperturbative dualities relate theories

® Example: M-theory (in 11D) as strong coupling limit of IIA
i == (R"/[“):‘Vz_

® Answers: “which theory” question.

ii) Theories contain higher-dimensional branes
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IIA: Dp-branes: p = 0,2,4,6,8, NS5-brane, strings
IIB: Dp-branes: p =1,3,5,7,9, NS5-brane, strings
M-theory: M2-brane, M5-brane (no strings)

® In SUGRA: multi-dimensional charged extremal black holes

® |n string theory: D-branes = boundaries for strings

® D-branes: nonperturbative structures in string theory
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