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Hyperbolic plane

Real hyperbolic space

Noncompact symmetric space of rank 1



𝐿2-Spectrum
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Euclidean setting



𝐿2-Spectrum

Euclidean setting

Real Hyperbolic space
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Characterization in Dimension 2

Theorem [Elstrodt '73 Math. Ann., Patterson '76 Acta Math.]



Characterization on G/K of Rank 1

Theorem [Elstrodt '73, Patterson '76, Sullivan '87 JDG, Corlette '90 Invent. Math.]



Temperedness （柔曼性）



Temperedness
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By definition



Question



Noncompact (Riemannian) Symmetric Space
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Noncompact (Riemannian) Symmetric Space



Locally Symmetric Space

Noncompact symmetric space
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General Characterization

Theorem [Anker-Z. '22 Geom. Dedicata]



Critical Exponent



Critical Exponent
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Critical Exponent
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Temperedness

Equivalence

• [Edwards-Oh '23 Commun. Am. Math. Soc.] : if Γ is Anosov

• [Lutsko-Weich-Wolf '24] : in general



Growth Indicator Function

34 [Quint '02 GAFA]



Theorem [Wolf-Z. '24 PAMS]



Theorem [Wolf-Z. '24 PAMS]



Kunze-Stein Phenomenon



Kunze-Stein Phenomenon



PDE Motivation

Strichartz estimate
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In ℝ𝑛 […, Strichartz '77 Duke, …, Keel-Tao '98 AJM]



In ℝ𝑛

Strichartz on manifolds

Compact manifold (𝑀, 𝑔)
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In ℝ𝑛

Strichartz on manifolds

Compact manifold (𝑀, 𝑔)



Strichartz on G/K

[Anker-Meda-Perfelice-Vallarino-Z. '23 JDE, Anker-Z. '24 AJM]



On Locally Symmetric Space

Strichartz estimate

[Burq-Guillarmou-Hassell '10 GAFA, Fotiadis-Mandouvalos-Marias '18 Math. Ann.]



On Locally Symmetric Space

Strichartz estimate

[Burq-Guillarmou-Hassell '10 GAFA, Fotiadis-Mandouvalos-Marias '18 Math. Ann.]
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