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I) Introduction -

String compactifications with internal background fluxes
constitute an interesting class of string vacua.

Several possibilities:

e Type IIA/B on K3 x T? or on Calabi-Yau 3-folds:

Fluxes of internal n-form field strength mw:wqm“

(Hrns) H\ Hs-
c.

(Polchinski, Strominger;, Michelson; Taylor, Vafa; ...)

e Heterotic/Type I strings on TS or on K3 x T2:

Fluxes of internal Abelian gauge field strength F':

En\ﬁﬁ EH\_@.

(Russo, Tseytlin, Bachas; ...)
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I) Introduction

Background fluxes cause in general several interesting
effects after compactification:

e Supersymmetry breaking — scalar potential

(Supersymmetry might be partially restored at some
points in the moduli space).

e Gauge symmetry breaking (Green-Schwarz terms)
e Generation of chiral fermions
e Introduction of warped space-times.
(Giddings, Kachru, Polchinski)
Further plan of the talk:

II) Type I string compactifications on non-commutative
tori (orbifolds) and intersecting D-branes

(Getting the standard model from strings?)

III) Type II/heterotic string duality in the presence of
fluxes

II) Type I String Compactifications

(Bachas; Blumenhagen, Gérlich, Kérs, D.L.; Angelantonj,
Antoniadis, Dudas, Sagnotti; Aldazabal, Franco, Ibdfez,
Marchesano, Rabadan, Uranga)

Consider a type I string with D9-branes and internal
magnetic background fields F; turned on.

= Non-commutative internal space

Type I string compactifications on non-commutative tori:

3
10 _ pl1,3 2
=1
Non-commutative torus ﬂ.@v“

[(X10-25, X11-25] = i 69, j=1,...,3
o) — _ 2mFD
14 (F(D)2

(No non-commutativity in :.:ooBUm_nﬂ_.,_ma space-time —

commutative effective gauge theories!)
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II) Type I string compactifications

Phenomenological advantages of these backgrounds:

Commutative torus:

e N = 4 supersymmetry

® Non-chiral fermions

e Large gauge group with rank 16
203-w033cnmz<m torus:

e Broken supersymmetry on D-branes (bulk is still
supersymmetric) ‘

e Chiral fermions (3 generations are possible)

e Small gauge groups (standard model is possible)
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