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| Motivation

All known consistent theories of quantum gravity
are supersymmetric at the Planck scale.

How then is supersymmetry broken?



The standard picture of SUSY breaking proceeds as
follows:

Compactify to D=4 on some
space perhaps with fluxes.

Typically preserve N=1 SUSY
and then study SUSY breaking
In effective field theory.

Alternatively, one cantry to
consider-non-SUSYmetastable
compactifications.

In all cases, quantum gravity is decoupled from SUSY breaking.
Equivalently backreaction is neglected.



Different compactifications can, in principle, give rise-to
many many possible effective field theories - at least In
the semi-classical approximation.

It is hard to find any unique signature of the underlying
ultraviolet theory given the plethora of possibilities.

On the other hand, it is extremely difficult even
semi-classically to engineer compactifications that are
stable and give rise to roughly the right particle physics
and cosmology.

Technical or conceptual?



Typical constructions involve a semtclassical two step process.

1. Find a static solution of string theory.
2. Break SUSY using the-resulting fourdimensional effective theory.

When is this valid? The Universe Is not static!

Neglecting the physics of singularities near the beginning
or end of time.

Essentially neglecting cosmology.

Upshot: we will find indications that this is not necessarily a valid
procedure and that quantum gravity does not decouple from SUSY
breaking.



What we will see suggests that we need the entire history of a string
solution to determine whether it is a solution.

It is likely that some compactifications are sensible and others are not
but you cannot necessarily tell from semi-classical considerations.

Supersymmetric and non-supersymmetric string theory are quite
different regardless of how low the SUSY breaking scale might appear
to be.
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Il Some Models of Stringy
Singularities

To start, let us very briefly overview some stringy descriptions
of Big Bang/Big Crunch singularities.
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There is a nNnCruncho as we go



In string frame, the metric is just flat but there is a
light-like linear dilaton.
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In the far past, the strings are strongly interacting and we
are beyond the realm of general relativity and effective

field theory.

How then is the singularity resolved?
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In this case, we can give a quite explicit description of the
right degrees of freedom near the singularity in terms of

Yang-Mills gluons.

The picture of space-time disappears entirely and we find
a kind of Matrix Big Bang governed by gauge theory.
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