





Motivation

A fundamental problem in particle physics: Quantum Gravity

* StringTheory is perhaps already close enough

-> QF work

s it possible to have QG within QFT ?
* Asymptotic safety (wWeinberg ‘79) ?
e ‘Horava Gravity’ (Hofava ‘o9)

-> Lore rance

a non-relativistic QG field theory which
is (power-counting-) renormalizable
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Motivation

Horava's proposal: Anisotropic Scaling

inthe UV, W~ k% z>1
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> are renormalizable!
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‘ => Lifshitz exponent z > 1 assists renormalizability ‘

‘ => Lorentz Invariance ‘emerges’ @ low energies ‘
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Non-Relativistic Gravity

Horava ‘o9
?;;;Ap)"t: ds* = (N*= N'N)dr* ~y, (d' + N'de) (d'+ N dr)
§=[dxdt NJy [Kl.].Kij— Ry -0V(7,.R)]
R’ R’
6V(yij,R) =4t
MP MP
eg, sound : 0) 1-1 Original proposals
speed for coz(a—l 3 —1 0 =0 O —> oo
scalar graviton N (Projectable, N(1))
=>0<0<?2 ‘ ‘




Non-Relativistic Gravity

Isolating the new scalar mode (Stuckelbergization)

S=S.+S[o;0,A...] (p)=1
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Strong coupling scale A=



Non-Relativistic Gravity

Present status:

4 1 formulation that is free from instabilities, strong coupling ....

(“Projectable” version supplemented with
all the operators allowed by symmetries )

Blas, OP & Sibiryakov 0909.3525

@ low energies: Lorerttz scalar-tensor theory
deviations from GR (parameterized by ¢, A—1...) can be small

first observational tests place mild bounds ¢, A-1=10"-10""
( G}l\?cal £ szosmo)



QG at a Lifshitz point?

problems [ questions :

- is it really renormalizable?

- is it consistent with observations ?

probably stronger bounds from solar system tests

- recovery of Lorentz Inv in matter sector: fine tuning

L=@r+ciong+ 920,

2
C

» are (running) coupling constants; generically different in the IR









