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The control of electric currents in solids is at the origin of the modern electronics which have
revolutionized our daily life. The transistor introduced by Bardeen and Brattain [1] in 1948 is
undoubtedly one of corner stones of modern information technologies. Such a device allows for
switching, modulating and even amplifying the electric current and is therefore one of the main
building blocks of a computer. Other well-known basic building blocks of a computer are diodes
and memories, for instance. Surprisingly, similar devices which would allow for controling the heat
current instead of the electric current are not so frequent at all in our every-day life.

In this presentation we first introduce the basics of thermal radiation at the nanoscale using
a Landauer-like approach [2,3]. In particular we will discuss the major impact of surface phonon
polaritons on the radiative heat flux for distances smaller than the thermal wavelength (the near-
field regime) which is one of the major heat flux channels for nanoscale photonic heat transport
leading to so-called super-Planckian radiation.

Sketch of a thermal transistor.

Finally, we will discuss the possibility to de-
velop a thermal analog of the fundamental buil-
ding blocks for controlling the heat current car-
ried by thermal photons in the near- and far-
field regime. In particular, we will introduce the
concepts of a thermal diode [4], thermal transis-
tor [5] and a thermal memory [6] based on phase-
change materials. As an outlook we will give a
brief overview of future concepts of further ther-
mal circuit devices such as thermal heat flux split-
ters [7].
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