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What are the QFTs on the sphere which continue to “good”
QFTs on de Sitter?

For simplicity, focus on properties of scalar two-point functions




Flat space review

Euclidean flat space Minkowski spacetime
Osterwalder-Schrader Axioms Convergent N Wi ightman Axioms
) | Killén-Lehmann
* Temperedness representation * Temperedness
* Euclidean invariance —<4ammm) | * Poincaré invariance
* Reflection positivity l * Unitarity
* Spin-statistics * Microcausality
l Analyticity * Spectral condition
Positive Hamiltonian
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The status in dS/Sphere

Sphere de Sitter
Euclidean Axioms Convergent ] 399 Lorentzian Axioms
_ Kallén-Lehmann _

* Temperedness representation * Temperedness

« SO(d+2) invariance —> - e SO(d+1,1) invariance
 Reflection positivity 27?7 l???  Unitarity

« Spin-statistics m—) | . Microcausality

* Analyticity +—Speetral-condition
Bosicive Harmiltoni
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The status in dS/Sphere

Sphere de Sitter

Euclidean Axioms Convergent 399 Lorentzian Axioms
: Kallén-Lehmann
* Temperedness representation * Temperedness

« SO(d+2) invariance —> - e SO(d+1,1) invariance
* Reflection positivity 27?7 l * Unitarity

* Spin-statistics * Microcausality

* Analyticity +Speectral-condition
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Our work

Bositive Hamiltoni
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Starting point: Kallén-Lehmann on the sphere

Solutions to exceptional
casimir



Starting point: Kallén-Lehmann on the sphere




A useful change of variables




The argument for Analyticity

Free propagators happen to have a positive series expansion p Galp) = Z bu(A)p" b (A) >0
in (very nontrivial fact, bulk of our paper)

Go(|p|) converges because 0 < [p| <1

Golp)l < [ daagm(a Zb ol + / aA (A Zb ol = Gl

We can swap sums and integrals

Any two-point function with a convergent Kallén-Lehmann decomposition on the sphere is analytic in
the full complex cut domain, including paths traced for the Wick rotation to de Sitter and to EAdS
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Some open questions

* Absence of exceptional series
* Euclidean Axioms o) Kaillén-Lehmann

* Lorentzian Axioms =) Kaillén-Lehmann
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