Title: A Generalized Hartle-Hawking State
Speakers: Stephon Alexander

Series. Quantum Gravity

Date: April 01, 2021 - 2:30 PM

URL: http://pirsa.org/21040007

Abstract: The Hartle-Hawking-Vilenkin state is defined on mini-superspace and is semiclassically related to inflationary theory.& nbsp; However,
the state suffers afew problems connected to the path integral of Euclidean or the L orentzian measure of metrics.& nbsp; In thistalk, we will explore
away around these issues by working in the (Ashtekar) connection representation, areal Kodama-Chern-Simons state.& nbsp; We find a generalized
"Fourier Transform” that related the Chern-Simons-Kodama state to the Hartle-Hawking state beyond mini-superspace.& nbsp; We end with some
discussion and open ended questions for cosmology and quantum gravity.
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* The paradigm of cosmic inflation relies on a quantum origin

Qu antum of cosmic structure.

* The wavefunction of universe is a framework to realize a
quantum early universe beyond perturbation theory.

Cosmology

* But can we go beyond mini-superspace?
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Review : Wavefunction of the Universe
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Minisuperspace WDW equation




Wavefunction and Boundary Conditions
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The Kodama-Chern-Simons State
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The Kodama-Chern-Simons State
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e
Minisuperspace WDW equation
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The Generalized Fourier Transform Reduces to:
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e
Minisuperspace WDW equation
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* We Propose a “Fourier
Transformed” Kodama-Chern-State
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e —
WDW equation

Had we chosen the metric representation versus connection
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The Generalized Fourier Transform Reduces to:
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Minisuperspace WDW equation

A0 B - BT )
ﬁ¢:(i§?%+k+b2)w:0. 8=;£_122d(jz)

Its most general solution has the form:

3 N
Yos = N exp [@(i‘lg" (% + kb) —I—«fbo)]
P

irsa: 21040007 Page 23/32



The Generalized Fourier Transform Reduces to:
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Hartle-Hawking corresponds
- :
r Re(b) To real axis contour
Im(b)
\
Vilenkin State corresponds to
- Negative imaginary to positive
Re(b) real contour
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The Generalized Fourier Transform Reduces to:
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Hartle-Hawking corresponds

- :

Re(b) To real axis contour

Im(b)
\
Vilenkin State corresponds to

- Negative imaginary to pojitive

Re(b) real contour
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e
Minisuperspace WDW equation
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But we can go beyond mini-superspace and consider anisotropic spacetimes

ds® = —dt* + a(t)dz;.
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& Hartle Hawking State Exists for Bianchi | and IX spacetimes
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Observation

* [In mini-superspace the abelian part of CS state dominates over non-
abelian

* In anisotropic case, the non-abelian parts dominate

* Does the non-abelian CS state encode a quantum version of the BKL
conjecture?

* Work in progress with Laurent Friedel

Yog = —fA1A2A3
j(ch) — —VC(—blbgbg + b1cocs + bacics + 536162)
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