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Why do we still care about string theory?

* Experimental evidence: none.... (e.g. no hints of SUSY or higher
dimensions)

=% Not a problem, string theory not ruled out @

My personal opinion: an incredible hypetrain which came to an
abrupt end
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* New point of view: try to take away general lessons from ST as it
IS a consistent theory of quantum gravity

=% Swampland program
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What is the swampland program?

» Seperate effective theories
which are compatible with M\l
quantum gravity in the UV from
the ones which aren‘t

e Distinction between the two via
conjectures, e.g. no global
symmetries, weak gravity
conjecture, SDC ...

e Usually we have:

Soarpland

String theory = quantum gravity
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Some general quantum gravity argument:

Scalar Distance Conjecture

* Consider a theory, coupled to gravity, with a moduli space M
parametrized by some scalar fields without potential. Starting
from any point P in M there exists another point Q in M such that
the geodesic distance between P and Q is infinite.

* Then, there exists an infinite tower of states scaling as

M~ A % 18
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* Consider a theory, coupled to gravity, with a moduli space M
parametrized by some scalar fields without potential. Starting

from any point P in M there exists another point Q in M such that
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What is a geodesic ??

* Shortest distance between two points on a curved space, i.e. the
geodesic equation lets you find the shortest path on a curved
space

* Physical interpretation: a geodesic is how a particle moves, of no
force is acting on it

* Geodesic equation: R r .x'. = 0

Q
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Circle compactification

Q- &(&A ﬁw\"y) & 3tuv\\y\ v (B\\)
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But where is the massless tower?
 And what about R—) o ov 4’-7-90 l..

* There are also winding states:

X'\
/( X xo\-l\

o ef
1°*

* This is inherently stringy (or inherent to QG)
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Outlook

 Add a potential for the moduli, i.e. the scalar fields parametrizing
the compact geometry v

— }
%+ x=0 %+ 1 3=

* There is an effective scalar theory with a potential:

- _ Inflation






