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Abstract: Familiar textbook gquantum mechanics assumes a fixed background spacetime to define states on spacelike surfaces and their unitary
evolution between them. Quantum theory has been generalized as our conceptions of space and time have evolved. But quantum mechanics needs to
be generalized further for quantum gravity where spacetime geometry is fluctuating and without definite value. This talk will review a fully
four-dimensional, sum-over-histories, generalized quantum mechanics of cosmological spacetime geometry. In this generalization, states of fields
on spacelike surfaces and their unitary evolution are emergent properties appropriate when spacetime geometry behaves approximately classically.
The principles of generalized quantum theory would allow for further generalization that would be necessary were spacetime not fundamental.
Emergent spacetime phenomena are discussed in general and illustrated with the examples of the classical spacetime geometries with large spacelike
surfaces that emerge from the “no-boundary' wave function of the universe. These must be Lorentzian with one, and only one, time direction. The
question will be raised as to whether quantum mechanics itself is emergent.
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1. QUANTUM MECHANICS |S PROBAS
THE MOST SWCLESSFUL OF PHYSI
THEORIES , PAST OR PRESENT.

9. DESPITE THIS, MANY OF OUR MOST
BRILLIANT MINDS HAVE SOUGHT TO

REPLACE IT:
EINSTEIN LEGGETT
SLHRODINGER >4 HOOFT
DE BRIGUE PENROSE
ROHM ADLE R

3. DESPITE THIS, AFTER 70 VEARS
THERE IS NO VIABLE ALTER}UATJV
T0 QM THAT FITS WELL WITH .
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