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Abstract: The talk will discuss the rotation of the contour of
functional integration in quantum gravity from Lorentzian geometries to
Euclidean geometries. In the usual framework of metric tensors the
functional integral does not have a good definition and so the formulas
are necessarily heuristic. However it is hoped that these formulas will
provide exact mathematical results when applied to theories that are
constructed with a fundamental Planck scale cut-off.

The Euclidean contour rotation in quantum gravity
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Euclidean signature ++++

Euclidean QG (Hawking)•

Heat Kernel Expansion•

NCG & Connes-Chamseddine spectral action•

Euclidean "Physics"
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Formula to "prove"
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Functional integrals heuristic•

Euclidean E-H action not bounded below•

Planck scale•

Issues

Euclidean talk 2 Page 4



Embed ௅ ௅

Rotate to ௅
ᇱ

௅

Euclideanisation ௅
ᇱ

ா

Proof

Euclidean talk 2 Page 5



Locally,

Contour rotation
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History
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More history
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... unbounded below
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Wick Rotation

This is not
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Hawking, Cargese lectures 1978

Even more history
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4-manifold
Vector fields ଴ ଵ ଶ ଷ

Spin connection

Minkowski metric
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Frame field
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On , fields , real

Actions

Euclideanisation (c.f. Samuel 2015, D'Andrea, Kurkov, Lizzi 2016)

Imaginary contour
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Spinors
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Spinors on manifold
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Euclidean spinors
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On ௅
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Calculation: ா

Euclideanisation - chiral
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