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Abstract (less than 300 words): As shown in the following Figure, since the seminal article by V. G. Veselago in 1968 and especially the other two seminal articles by J. B. Pendry and coauthors in 1996 and 1999, the field of metamaterial physics has grown vigorously until today. With the aid of the concept of metamaterials, many fundamental physics have been discovered in various branches of physics, ranging from optics/electromagnetics to elasticity/acoustics/mechanics/…… for wave systems, and from thermotics to particle dynamics for diffusion systems. As a result, various kinds of metamaterials were theoretically designed and experimentally fabricated in such branches. Here we focus on the branch of thermotics, namely, thermal metamaterials. The phrase “thermal metamaterial” was first adopted in Ref. [1] to name thermal cloaks (shields) and relevant devices designed by using transformation thermotics for heat conduction (diffusion) studied in Refs. [2–6]. Owing to the existence of three basic ways of heat transfer (i.e., conduction, convection, and radiation), nowadays the connotation of “thermal metamaterial” has naturally been extended to include metamaterials for controlling heat convection and radiation [7]. Incidentally, thermal metamaterials also contain some thermal metadevices (whose novel functions are realized mainly because of specific geometric structures), to comply with the common usage in the literature. We will conclude the talk with some personal views on the future for the exciting field of thermal metamaterials for controlling heat transfer at will.

Figure (with figure caption; only one):
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A large number of novel physics and applications have arisen from metamaterials with artificial structures for wave systems and diffusion systems since 1968 (electromagnetic wave) and 2008 (thermal conduction), respectively. Both waves and diffusion are two important methods for transferring energy.
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