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Abstract: | describe recent progress on a program of research aimed at finding a simultaneous completion of quantum mechanics and general
relativity, while also addressing the question of how the universe chose its effective laws out of a vast landscape of possible laws.& nbsp; & nbsp;
This is based on a few principles: &nbsp; time in the sense of causation is fundamental, as are events, and the views&nbsp; of events (their
backward celestial spheres.) Further the view of every event must be distinct from that of every other.&nbsp; This is enforced by a choice for
potential energy that maximizes the diversity of views of events, called the variety.& nbsp; & nbsp; Given these postulates, everything else emerges
dynamically, including space, spacetime, and quantum dynamics; as the variety turns out to reduce appropriately to BohmaE™s quantum potential,
which in turn is responsible for quantum non-locality, entanglement etc. & nbsp;

A consequence of theseideas is that the effective low energy laws, including the values of the dimensionless constants of the standard model,& nbsp;
should evolve dynamically.&nbsp; &nbsp; | present three redlizations of this idea: cosmological natural selection (1992), the principle of
precedence (2005), and the hypothesis that the universe may learn how to choose its vacuum out of alandscape of possible vacua through a process
formally analogous to machine learning (2021). & nbsp; | discuss the prospects for observational tests of these ideas.

At the technical level,& nbsp; some of these ideas are related through the use of matrix modes whose actions are cubic in the matrices, which are tied
to topological and gravitational theories.& nbsp; At a methodological level, issues involving an interplay of reductionist and functionalist reasoning
may be discussed. & nbsp;

Collaborators on recent work include Stephon Alexander, Marina Cortes, William Cunningham,&nbsp; Stuart Kauffman, Jaron Lanier,& nbsp;
Andrew Liddle,&nbsp; Joao Magueijo, & nbsp; Stefan Stanojevic,& nbsp; Michael W. Toomey, CleliaVerde and Dave Wecker.
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Collaborations with: Marina Cortes, Andrew Liddle, Roberto Mangabeira Unger, Fotini
Markopoulou, Stuart Kauffman, Jaron Lanier, Julian Barbour, Stephon Alexander, Joao

ata Wecker. Thanks also to: Wolfgang Wieland, Tad Homer Dickson Carlo Rovelli,
Laurent Ereidel, for encouragement.
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Quantum gravity: I1+I1+1V tell us already the basics of what a Wi

quantum theory of gravity should look like. ie a theory of relational, discrete, = eI
topological structures with intrinsic dynamics, no fixed background etc.....

# Background -
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Quantum foundations: I+Il teach that we should look for a realist
completion of QM defined in terms of intrinsic dynamics of topological structures,
with space emergent, with non-locality and entanglement explained by the
disordering of spacial relations.

Particle theory, I+I11 require that there be a dynamical mechanism which
drives and determines the actual values of the standard model parameters.

ie the only sufficient reason possible for Why these laws? is a dynamic history.
ie the laws must evolve.

Ve The nature of time: If laws evolve then time is real and the future is at
b B least a little open.
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We can represent the directional information as points on
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Connects to boundary
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Notice that space has completely disappeared from the above description.

The succession of endowing creates a partial order, ie a causal set.
This is reflected in the views of each event, which is their causal past.
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The views are well defined observables in GR. But they exist prior to
space time and at this stage are not embedded in any *“‘space”.

We will trade near and far in space for similar and different views.
Roughly, you are likely to see the world similarly if
you are nearby.

But because similarity of views only approximately tracks nearness,
locality is disordered. These we will show can give rise
to entanglement.
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® Space, spacetime,
® particles,

® interactions

® Jocality —> non-locality,
® guantum mechanics
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The space of possible views in our universe is very sparse occupied,
almost none of the possible views are actual. The universe is highly
non-ergodic,

All views are distinct. Therefore an event’s view labels it, indeed
overdetermines it. So there are many local observables of the
form: If there is an event whose view contains,A,B and C, it

also contains D and E.
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