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What is QG phenomenology?

Ideally we could calculate from our favorite QG model (strings, LQG, causal sets)

What is the state corresponding to our universe?

How did we get to it?

What are the testable unique predictions?

The search for effects at low energies(<< Planck scale) induced by quantum gravity.

Phenomenology:  The translation of theory to observations
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What is QG 
phenomenology?

We still pick a QG theory, but relax our standards

What qualitative characteristics might the quantum state 
for our universe have?

Do these characteristics deviate from classical general 
relativity/QFT?

Look hard for these deviations even though they are not 
firm predictions but educated guesses.
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Where should we look?
Easiest place:  A number of QG ideas hint that the local symmetries 
of the solution to classical gravity that describes our universe 
(Minkowski space on small scales) may not be exact.

Other possibilities:  early universe cosmology, brane worlds, decoherence,etc.

Ɇ4ÅÎÓÏÒ 6%6ȭÓ ÖÉÏÌÁÔÉÎÇ ,ÏÒÅÎÔÚ ÉÎÖÁÒÉÁÎÃÅ
(Kosteleckyand Samuel 1989)String theory

ɆViolations of Lorentz invariance in LQG?
ɆDSR as flat space limit of QG?  (Freidel et al. 2003)Quantum gravity

ɆStatistical violation of translation invariance
(Sorkin, Dowker, and Henson 2004)Causal sets

ɆNon-commutativity tensor is Lorentz violatingCanonical N-C 
geometry
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An analogy with 
particle physics

Information about quantum theory

Gauge invariance required, restricts 
hypercharges in the Standard Model Should classical symmetries be respected?

Quantization

Gauge invariance broken Spacetime symmetries broken/modified

Classical symmetry of the theory

Gauge symmetry Spacetime symmetry

Classical Action

Classical gauge field theory General relativity

Gauge anomaly with
chiral fermions
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