Perturbative unitarity bounds on field-space curvature
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We investigate unitarity bounds
for a field-space curvature model
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We derive the bounds using momentum-space purity y
rather than scattering amplitudes.
(following an approach developed at Cambridge!)
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HOW CAN GRAVITON FLUCTUATIONS Samuel Ramos

INDUCE A SPREAD OF THE LIGHTCONE?

Scalar field ® coupled to thermal gravitons = corrections to scalar field commutator
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Reheating after axion inflation Tenta Tsuiji

KEK Theory Center
¢+ 3Ho + F(ﬁgb + V() =

thermal frlctlon from thermal bath

- The completion of Reheating? [2503.01228, JCAP07(2025)002]
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We study this question in axion inflation set up



Thermal Equilibrium Open EFT of de Sitter and Warm Inflation
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How many Nambu—Goldstone modes?

Goldstone theorem

SSB = gapless Nambu—Goldstone modes (NGMs)

But in general Nnam < Npe.

Known reduction mechanisms

Two reduction mechanisms are known:

(Q, Q) #0 = Leg D ni' (BWM pairing)

[PQ ~Q = = ~on (inverse Higgs)

New mechanism: geometric pairing

[P,Q]~P => LoD i

A general counting formula for NGMs in many-body systems follows.
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