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What is the energy reactance? Why is it important?

When is it manifested?

How to probe it ?



What is the energy reactance? Why is it important?

When is it manifested?

Maria Florencia Ludovico, Liliana Arrachea, Michael Moskalets, and David Sdnchez.
Phys. Rev. B 97,041416(R), 2018



Experimental activity on-demand quantum transport

in the time domain
(quantum capacitors, single particles emitters,
g P glep

generation of levitons)*

Study and control of time-dependent charge and energy flows

Nanoscale systems Energy transport beyond the usual thermodynamics

Role of the tunneling region

\
Ac-driven
Nanoscale Macroscopic
system
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Conservation laws
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Adiabatic regime Sm

Ur(t)
2

Q) =U(t) + — uN(t)

T =0

v Q(t) — Rq [N(t)]2 Blttiker resis};cance

. R, = —
/ Leadsto S > () T 2e?

v Reconciles Green function and
scattering matrix formalisms

v Correct frequency parity properties of
the response functions
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Probing the energy reactance
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With the energy reactance

Qu(t) = U + = e
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Without the energy reactance
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Tc and ,LLE follow a non-universal time-dependent pattern
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Fluxes: J(t) — (Nc(t), Qc(t)) Affinities: X' = (5T£, 5#2, hﬂ)
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Electrical conductance Seebeck Pumping of charge
A11 Ao A3 Onsager relation
Peltier —< Pumping of heat

Thermal conductance
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Relations for the coefficients

Independent of
I'. and T

Without the energy reactance

We replace

Aoj(t) — Agj(t)
i=1.2.3

Qe(t) = Uu(t) — phN(t)
Aga(t) = Aga(t)
Aor () = Ao (t)

Do not change
A~ dc-transport
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Changes on the
nanosecond scale
Fast thermometry:
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We showed that the behavior of the time-resolved chemical potential and

temperature of the floating contact is strongly sensitive on the definition of the
instantaneous heat flux

the definition of the heat flux can be verified by measuring T and ,ui

If the energy reactance is taken into account, then the temperatu retof the p
floating contact T = T', while its chemical potential evolves as ft,. = f + fGV
If the energy reactance is not taken into account, these two quantities follow a
non-universal time-dependent pattern.
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