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Looking for a more diverse landscape:

Special thank to Beate Naroska initiative!
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Why string theory !

Quantum General
mechanics relativity
ED, QCD
(Q ? Q ) gravitational
strong electroweak force
force force

10-15 m 10-10 m 1m 106 m 1072 m 1078 m

We could be happy with two theories, except...
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graviton

1030 m

They are all strings!

They are so small that we cannot observe them directly



String theory

* A remarkable theory of quantum gravity, calculable



String theory

* A remarkable theory of quantum gravity, calculable

* |ts spectrum contains the graviton, gauge fields, fermions
and scalars



String theory

* A remarkable theory of quantum gravity, calculable

* |ts spectrum contains the graviton, gauge fields, fermions
and scalars

* First superstring revolution (‘85): quantum consistency



String theory

* A remarkable theory of quantum gravity, calculable

* |ts spectrum contains the graviton, gauge fields, fermions
and scalars

* First superstring revolution (‘85): quantum consistencyif. ..



String theory

* A remarkable theory of quantum gravity, calculable

* |ts spectrum contains the graviton, gauge fields, fermions
and scalars

* First superstring revolution (‘85): quantum consistency if. ..
there are 10 space-time dimensions!



String theory

* A remarkable theory of quantum gravity, calculable

* |ts spectrum contains the graviton, gauge fields, fermions
and scalars

* First superstring revolution (‘85): quantum consistency if. ..
there are 10 space-time dimensions!




String theory

* Second superstring revolution (‘95): unique theory!

11D supergravity
T EaxE: heterotic
Type A" R
f ™.  M-theory i T-duality
H
Type lIB—=__
=777 80(32) heterotic

P
e
.-
.-
Prae
.-
.
e

Prae
.
.
.
e



String theory

* Second superstring revolution (‘95): unique theory!

Type A=
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Consistent and Unique
theor), in I O d 6d compact space Mio=M4 x Mg

Geometry of Mg

determines physics
in 4d

v 4d universe

Multiple possibilities :10°90

Landscape of possible 4d “universes”
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Eqg. of motion:

E< M, S Mp
e M,y = M, X M
Mio M6 . Rmn=0 Ricci-flat
Richer than tori,
v can overcome Calabi-Yau
problems manifolds
4D:

Still supersymmetric (less than for tori, /' = 1)

Massless particles (e.g. the volume)

4D space-time= Minkowski (no cosmological constant)
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Both together..?
s this all the landscape!?
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