PIIREAA BRI

HEATE PR REER S

1 Email: jphuang@fudan.edu.cn

(tﬁﬂ{ﬂ%!i ﬁ_flil:qzj DOI:10.7693/w120130302
(EHRFYH A MHARAYHER ERERE L 200433)

Research progress in thermal metamaterials

SHEN Xiang-Ying HUANG Ji-Ping’

(Department of Physics and State Key Laboratory of Surface Physics, Fudan University, Shanghai
200433, China)

W' BTt Ak WIRBRUKMEREIER N TR, LA, 2006 45
Jef i B A& (optical cloak) B FE Science 76 LR KT, JesrFa S AR BB R Pk
MEHIEIEIAHE)F] T3 HURB AR, AR, BTG SR
YO R, IR SR ST RO R ELE] R, Xt R
AHET B P R S RI 2R A HE R A R Rkl TREHIE A ant,
I B b R A9 BB SE AR 2218 . FLAE 2008 41, kA2 & AL R B KAy
JART, B A RITEL, 18R T Pl B RN I 55 i AT RE S
R, Mifide th v B (thermal metamaterial)(FHE&:, {H&, AHFI20124F, 3%
AHESA BRIE TR, TP S E ERIEERAOE, ZRETIERE
J&, BEAMEIT R B E PR RATH R . ORI % H A [0 13535 /28
XTI REM B —— R B AR ORI BEJSRE  J J F R BRI N SR SR AT
.

xigin  PeEAAEL, WRLREE, HRITEER

Abstract The principle of optical cloaking, first published in Science in 2006, has been
quickly extended from light waves to acoustic, seismic, and water waves, as they all obey the wave
equations. Because thermal conduction satisfies diffusion equations as well as wave equations, and
the former have different physical mechanisms, the extension from optical cloaking to thermal cloak-
ing is a greater challenge. Thus, research on thermal metamaterials has been very slow. As early as in
2008, various counter-intuitive functions and properties like thermal cloaks and thermal inverters
were proposed on the basis of finite element simulations, and the concept of thermal metamaterials
was introduced. However, this concept was only demonstrated experimentally in 2012. On account of

their potential applications, thermal metameterials soon received much attention from the internation-

al community. The main aim of this review is to describe this new type of functional material
thermal metamaterials. We shall present an overview of their physical principles, history, and prog-
ress in both theoreical and experimental research.
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