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Introduction

Nano-scale heat transport

Dimensions
1nm 100 nm 1 mm
P
ps ns TS
Time

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

Temperonic Crystal
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Beyond Fourier’s Law

—

Dual-Phase-Lag-Model

q(x,t) = —k;VT(x,t) no causality

q(x,t +74)=—krVT(x,t +77)

l + conservation of energy
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Beyond Fourier’s Law

no causality

—

Dual-Phase-Lag-Model

q(x,t +74)=—krVT(x,t +77)

+ conservation of energy
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Accessing temperature waves: A dispersion

ELSEVIER

relation perspective
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Frequency w

Wave vector k
Dispersion relation:
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Dispersion relation perspective

Generality
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Layered Correlated Materials
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Thermal dynamics and electronic temperature waves
inlayered correlated materials

Giacomo Mazza , Marco Gandolfi, Massimo Capone, Francesco Banfi &2 & Claudio Giannetti

2 f(:old

T T T
-10 0 10
E-Ee (meV)

Hubbard Model

L—1
H = Zlh £ 3 zTnn—i—l

n Z [II ino ]no &R Uzannmi

<ij>0

. - .
Tn,n—l-l - Zo: t_l_(”inocin—i-lo i g h.c.

t; interlayer hopping
t, intra-layer hopping
U Coulomb interaction

G. Mazza et al., Nat. Comm. (2021)

Temperature Waves In Layered Correlated Materials And Temperonic Crystals



Layered Correlated Materials
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Heat diffusion regimes
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« Ballistic: large heat flux, no temperature dynamics
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Delay times for correlated materials

For SrVO,

7 ~ 5 fs (scattering time from optics)

7, ~ 500 fs (from neq. dynamics)
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Temperonic Crystal
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Temperonic Crystal
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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

Temperonic Crystal
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