Challenges in Theoretical Physics










Trajectory not meaningful, at best “fuzzy”
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Energy of radiation now
depends on wavelength
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Quantum Mechanics + SpecialRelativity
= Quantum Field Theory

At each point in space-time there are
quantum degrees of freedom interacting
with their nearest neighbor

What can we calculate?

What are meaningful questions?
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Is quantum mechanics in the presence of black holes
unitary?

The far away observer has no access to the events
beyond the horizon.

The infalling observer has no way to detect the
horizon. He is seen from far away as eventually
burning up near the horizon.



The challenge in bringing fogether quantum
mechanics and gravity:

In quantum mechanics in the absence of gravity, one
uses "heavy” systems, to be used as classical
measuring devices, "light” ones would fluctuate
quantum mechanically.

On the other hand in classical gravity, when
measuring the geometry of space-time one uses
light rods and clocks such as to minimize the
influence on the geometry.



If space-time is asymptotically flat, one can
define a mathematically precise quantity:

The S-matrix

Our universe Is accelerating!

No S-matrix!






Onto the Static Frame
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- Limitation on measurements!

- What is the quantum theory of
asymptotic de Sitter space-time?

- Is there such a theory?

- What does this mean for String
Theory?

Stay tuned...



"And, as imagination bodies forth
The forms of things unknown, the poet's pen
Turns them into shapes, and gives to airy nothing
A local habitation and a name”

- William Shakespeare, A Midsummer Night's Dream



