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1. Order + Number = Geometry

Discreteness ADDS information too (as well as removing degrees
of freedom)

Volume = number

2. Discreteness and Lorentz invariance can live together
In fact N=V requires Lor invar
= kinematic randomness
= UV-IR mixing
= locality must be given up (tho not causality)

Recovering approximate locality = intermediate length scale en-
ters on which nonlocality survives (cf non-commutative geome-
try)

By the way, nonlocality arguably does not cure the perturbative

infinities of qft, it worsens them! The cutoff cures them (but
they’re related)]



3. The “Problem of Time” is soluble in a discrete, past-finite cosmo.s

A background-free generally covarariant dynamics exists.

Its “observables” (label-invariant predicates) are not only formally
defined, but physically accessible (in terms of “stem predicates”)

(This dynamics is classical, but covariance and background-
independence aren’t issues for the quantal generalization)

4. Covariance and becoming can co-exist: dynamics as growth



5. The Cosmological Constant might be a (nonlocal & quantal) residue

of the underlying discreteness.

(i) A was predicted as a fluctuation effect (1/v/N)
(if so d = 4 is special, the “critical dimension”)
The supernovas are illuminating the underlying discreteness!

(ii) “Why continuum?” = “why is A ~ 0?”
(nonlocality might be key together with quantal interference)

N

6. The large numbers of cosmology might be understood without in-
flation as reflecting the large age of cosmos: its many cycles

— a new kind of renormalization induced by “bounce”

7. Causality + Covariance is restrictive — CSG

(causality in derivation of CSG is replacing locality in derivation

of GR)
we hope they will also lead us to QSG (if not then what? entropy

bound? OO07?)



8. Quantum Gravity needs Generalized Quantum Mechanics

It needs a histories formulation that can do without unitarity
QM as a generalized form of measure theory

We shouldn’t expect a unitary theory if we freeze the causet (resp
manifold) This is so even if full theory were unitary, but:

We shouldn’t expect unitarity in full QG either

9. BH entropy might be understood as “number of horizon molecules”
(cf LQG)

We also see hint of “holographic entropy bound”



10. Discreteness can have phenomenological consequences even while
respecting Lorentz-invariance

= diffusion in velocity space

= deviations from O¢ = 0
(maybe even too big)

= A fluctuations
incidentally, excludes “large extra dimensions”
Y, g
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(a) (b)

Diamond lattice before and after boost
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“Henson swerves” or the Lucretius effect
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