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What does this mean for gravity theories?

Scalar case clearest; full theory is Horndeski gravity.

f(R)�RfR� = fR 0

f [R] gravity fits the template, so it survives.⇒
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mg . 10�32 eV

For bimetric theories, get a bound on graviton mass (1606.08462):

mg . 10�22 eV

This is not competitive with 
existing Solar System bounds:

(from Lunar Laser Ranging & 
Earth-Moon precession) 

Image: Yicai Global
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Vainshtein screening broken inside matter:
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Recall for Horndeski:

Survivors: frozen fields
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0    On a cosmological background, make:

⇒ Frozen/slowly-evolving scalar can have                  .↵T ' 0
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Parameterised tests of gravity. 

So What’s Next?

⇒ Map multiple models onto a common set of parameters.

No 100% perfect solution, but can find parameter set for each 
family of scalar-, vector-, and tensor-tensor theories.

Parameterisation 
space

Theory 
space

theory A

theory B

theory C

Patch selected 
by data
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↵B(t) `braiding’ — mixing of scalar + metric kinetic terms.:

kinetic term of scalar field.↵K(t) :

speed of gravitational waves,                            .  ↵T (t) : c2T = 1 + ↵T

↵M (t) =
1

H

d ln M2(t)

dt
: running of effective Planck mass.:

↵H(t) disformal symmetries of the metric.:

Five parameters describe scalar-tensor theories.
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Conclusions

✦ MG is alive and well, BUT motivations no longer focus 
solely on cosmic acceleration.

✦ GW results have pruned the model space and sparked 
new growth areas.

✦ Parameterised tests are emerging as the smart way to test 
for new, unknown physics.

tessa.baker@physics.ox.ac.uk

mailto:tessa.baker@physics.ox.ac.uk
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Caution: stability 
conditions lead to 
non-trivial contours.


