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ωLHC ςblack holes?  New particles?

ωEot-wash

QG at a TeVvia large extra dimensions

ωUHE Neutrinos

ωIceCube

ωNeutral mesons

ωSpace based atomic interferometry(GAUGE)

Decoherence

ωImprints on CMB

QG and cosmology

ωLorentz invariance violation 

ωTranslation invariance violation

ωTabletop experiments

ωAstrophysics

ωCosmology

Deformations/violations of spacetimesymmetries

ωFluctuating light cones

ωCausal set swerves

ωFluctuating particle dispersion

ωAstronomical interferometry

ωCosmic rays

ωRelic neutrinos

Stochastic particle propagation/metric fluctuations

Some possible QG phenomenology

How precisely does local physics 
in vacuum obey the isometries
of  Minkowskispace?



Lorentz symmetry as an inexact symmetry 

ωTensor vacuum expectation values (Kostelelcky& Samuel)

ωNoncritical string theory (Ellis, Mavromatos, Nanopoulous)

ωSome warped braneworldbackgrounds (Burgess)

String Theory

ωNC tensor beaks LI

Non-commutative field theory

ωExcitations around proposed semi-classical states (Gambini/Pullin, Alfaro/Morales-Tecotl/Urrutia)

ωExcitations around states with positive cosmological constant (Smolin)

Loop quantum gravity

ωKappa-deformed Poincare algebras (Kowalski-Glickman, Amelino-Camelia)

ωNonlinear realizations of Lorentz (Smolin/Maguejio, Amelino-Camelia)

Deformed Poincare groups

ωFinite patch experiments (minimal violation) (Sorkin/Dowker/Henson)

Causal sets

ωAnalog models from condensed matter systems  (Liberati/Visser/Weinfurter, Unruh)

Emergent spacetimeideas

QG ideas where Lorentz symmetry ƛǎƴΩǘκƳƛƎƘǘ ƴƻǘ ōŜ ŜȄŀŎǘΧΦ



Lorentz symmetry as an inexact symmetry 

Useful tricks with LV fields

ωAlternative to GR not yet ruled 
out

ωModels for dark matter

ωModels for dark energy

ωGhost condensates and variants

BH entropy and trans-
Planckianmodes

ωHawking emission with Planck 
scale cutoff

Symmetry non-compact

ω/ŀƴΩǘ ǘŜǎǘ ŜƴǘƛǊŜ ƎǊƻǳǇ ŜǾŜƴ ƛƴ 
principle.  Why assume our low 
boost physics holds exactly?

.ƻǘǘƻƳ ǳǇ ƛŘŜŀǎ ŀƴŘ ƛǎǎǳŜǎΧƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ vD ǊŜƭŀǘŜŘ



Testing Lorentz symmetry

Standard 
model + 

LV

Constrained

Unconstrained

Conservative More radical

Standard 
model + 
CPT + 
SUSY +  

LV

K-Poincare, 
non-critical 

strings

Fluctuating 
dispersion, 
causal set 
swerves, 

fluctuating 
light cones

Standard 
model
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