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What are Positivity Bounds?

How are Positivity Bounds derived?

How can Positivity Bounds be applied in Cosmology?

What do Positivity Bounds mean for Inflation?
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What are Positivity Bounds?
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What are Positivity Bounds?

Particular

Top-Down ,
particle content,

EFT
o dF + o2 dE 4 -

“Wilson Coefficients”

symmetry group,
couplings, ...

Integrate out
heavy physics
Particular values

for Wilson coefficients



What are Positivity Bounds?
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What are Positivity Bounds?
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What are Positivity Bounds?

Positivity is increasingly important in the search for new physics

Need UV/IR relations to maximize discovery potential in cosmology
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How to derive Positivity Bounds?
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How to derive Positivity Bounds?
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How to derive Positivity Bounds?
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How to apply Positivity Bounds in Cosmology?
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How to apply Positivity Bounds in Cosmology?
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How to apply Positivity Bounds in Cosmology?
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How to apply Positivity Bounds in Cosmology?
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How to apply Positivity Bounds in Cosmology?

Also translational invariance
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How to apply Positivity Bounds in Cosmology?

Lorentz.
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What do Positivity Bounds mean for Inflation?

Small-scale (UV) Large—scale (IR) o
Unitary + Causal + Local 02Appr = ] L ImAyy 20
// \\‘ \‘ |
D G > 0T - <) e
L' == 7:[4 = azA = i =
Big impact on int = F1 S 2 B1 e
simple models Line = a7t > 924 = %af N a; =0
_ 2
= ZA=flsap) = Py =3a}—2a — 118
L S
2\

Trispectrum is bounded
by the bispectrum Lerrlm]

ﬁl = .Bmin(cs: al)

w [o'e}
aszAEFT Zj Im AEFT + J Im AUV Canbstrerc;g;hen
w oun y
2 >0 subtracting IR
information

181 - ﬁmin
(Not known)



What do Positivity Bounds mean for Inflation?
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New physics (Unitary+Causal)
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What do Positivity Bounds mean for Inflation?
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New physics (Unitary+Causal)
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What do Positivity Bounds mean for Inflation?

@ -
0y >< >< EFTdCI)o\:Vena ks

New physics (Unitary+Causal)

60H

10H

e

New physics (beyond single-field weakly-coupled inflation)
must complete EFT before:

4 2.4 -2 -1 0

w 30m“c 10 10 10
[ 1113 = > 3S > } (fr = 60H) c [Planck 2018]
In |1 — Cs T+ 5ayCg | S [SM+Grall 2021]

... independently of trispectrum (B;)! 10



Positive Outlook
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Stronger bounds? (crossing, arcs, EFThedron)
Other systems? (dark energy, condensed matter)

Beyond subhorizon scattering? (time translations)

Beyond decoupling limit? (include gravity/tensor modes)
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