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Introduction

Nano-scale heat transport

Dimensions
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Beyond Fourier’s Law ... a dispersion relation perspective
Temperature waves: graphite and correlated materials

Temperonic Crystal
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Beyond Fourier’s Law
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Dual-Phase-Lag-Model

q(x,t) = —k;VT(x,t)

no causality

q(x,t+ Tq) = —k;VT(x,t + 11)

l + conservation of energy
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Beyond Fourier’s Law
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no causality

Dual-Phase-Lag-Model
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Accessing temperature waves: A dispersion
relation perspective
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Frequency w

Wave vector k

+ conservation of energy
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Dispersion relation:
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Dispersion relation perspective

Generality
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Dispersion relation perspective
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Layered Correlated Materials
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Layered Correlated Materials
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Heat diffusion regimes
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« Ballistic: large heat flux, no temperature dynamics

« Hydrodynamic: positive heat flux, temperature
oscillations

* Fourier: q x =VT
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Delay times for correlated materials

For SrV0O,

Tr ~ 5 fs (scattering time from optics)

7, ~ 500 fs (from neq. dynamics)
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Spatio-temporal evolution of temperature
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Temperonic crystal:

extendible to graphene...
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Conclusions

Beyond Fourier’s Law ... a dispersion relation perspective
Temperonic Materials
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