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The answer is NO



Dispersion relations
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Crossing symmetry — only one branch cut
Unitarity —— positivity

Conclusion : 82 coefficient is strictly positive
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Going beyond
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K-V More strongly coupled, stronger bounds

Very useful when LHS suppressed > RHS unsuppressed
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Can the mass deformation be arbitrarily small?
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The massless limit is not smooth. As m — 0 the interactions switch off.




Example Il : dRGT massive gravity

We explicitly break diff-invariance by adding a mass term to the Einstein Hilbert action
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® Coefficients fixed to
propagate only 5 d.o.f.’s

® Only two independent
coefficients c3, ds

We can reintroduce diff-invariance  hy, — h{E? + 0, AT + 8,0,
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Decoupling the scalar dof by taking m — 0 and keeping A2 = m?Mp; fixed —  Galileon structure
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Example Il : dRGT massive gravity
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We can derive a lower theoretical bound on the graviton mass
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The most conservative bound is obtained by picking the maximum of minimums of F;(cs, ds)
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Graviton mass bound
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The experimental bound on the graviton mass is m < 107°%eV —4 ¢, <4.5-10"°

In the literature it is assumed O(1) coupling, or As = (m?Mp;)Y/3 = A Such scenario is ruled out!

A® = g, A3 |:{> A <« A3 Who cares about the strong coupling scale?
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The fate of massive gravity
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The computation shown so far has been performed in flat space-time.

What about physics around massive bodies?
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Gravitational potential for a test massive body
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Conclusions

® Dispersion relations provide a powerful method to establish the space of inconsistent EFT theories

ds

E2<<A2
° imi =
We can go beyond the forward limit /0 52 Tiot () ~——, [ntegral over all possible values of ¢

® |n absence of ad-hoc assumptions dRGT-massive gravity as EFT is ruled out

Future applications (work in progress) : higher spins, conformal anomalies in 6d...

Consistent EFTs for massive higher spins : open problem

1
Gauge invariant self-interactions of higher spins are very soft ~ @34%4

Mass term affects the IR residue of the 2-2 amplitude; expectation: m < A, < A

Proof of the a-theorem in d=6 : open problem

Going beyond positivities one can prove the conformal anomaly cannot be arbitrarily negative;

Still the a-theorem lacks a proof

Thank you!
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Crossing symmetry

Crossing scalars is very simple Mrg—ng(s,t,u) = M, 5 5(u,t,s)

What about spinning particles ?

® Polarizations are non-trivial and carry non-analyticities

® Crossingisnotijust s <+t < u

Forward scattering is special M articles (S, = 0) = Mantiparticles(4, t = 0)
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What if we assume ad-hoc Vainsthein screening?
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