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Positivity bounds

Theoretical bounds that any
unitary, local and causal
gravitational theory has to satisfy
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Scattering amplitude: A = c,,s? + ..., where s = —(p1 + p2)?

cf. Adams et al. 06 08, Baumann et al. 15, Bellazzini et al. 17" 19°, de Rham et al. 17 18’,
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A case study
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x-axis ~ how much does the graviton interact with DE scalar.
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cf. Bellini et al. '15, Zumalacarregui et al. '16, Kreisch, Komatsu '17, Peirone et al. 177, Arai, Nishizawa 17, Reischke et al. 18, Spurio Mancini et al. 197, ...
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with positivity priors. CpB
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Constraints Improvement
Present cosmological data
(Cl\dB LSS) x 1 JN, Nicola '18b
Forecast future data 20 Alonso, Bellini,
(+ CMB S4, LSST, SKA) X Ferreira, Zumalacarrequi 17
Present data o .
+ 2 (out of many!) positivity constraints. x 110 Melville, JN '19




Precision constraints for DE and MG
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e Current cosmological data constraints for dark energy at O(1) level — no ‘precision cosmology’ yet.
e Additional ‘theoretical’ constraints — e.g. positivity, (radiative) stability — can drastically improve bounds.

e Together with the next generation of surveys, expected to reach percent level precision.

Thank you!
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