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Transformation thermotics!!! has achieved great success till

now, and the metamaterials based on it have also yielded FLIR E60®
fruitful results. However, the lack of intelligence is a sore
point for transformation-thermotics-based metamaterials.

They will fail if the backgroud materials changes. To overc-
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ome this problem, we propose a different mechanism!?, wh- 50 ==
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ich is to use transformation-invariant materials to improve ol TR
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intelligence.We theoretically design thermal rotator as an 20, |
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example to demonstrate the intelligence of designed metam- P
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aterials, and both simulation and experiment results confirm < (W m K1)
our theory, Fig. 2 Simulation and experimental results of chameleonlike rotator.
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I1 Materials and Methods

Fig. 2 (a) 1s a diagram of the experimental apparatus.To re-
alize highly anisotropic parameters, we use air and copper

as transformation-invariant materials, and fabricated a mu-

Isotropic shell i ' ' - : : :
oo she Chancleontke oo AS shown 1n Fig. 1 (a,b), tra-|| 1i1aver composite structure to realize a thermal rotator. Be-
£ y N nsformation-invariant mate- || ., ce the transformation-invariant material requires a high
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(\ | y rials are highly anisotropic || jeoree of anisotropy relative to the background, the rotator
N 4 materials, whose thermal c-
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we make whose thermal conductivity 1s diag(200, 0.052)
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Transformation-invariant shell

onductivity is diag(k ,k,) = || W mK-' can only work in backgrounds with thermal con-

diag(e,0) . Such materials ductivity between 1 and 5 W m'K-! after calculation. Expe-

do not its eigenvalues no m- || i ont results are consistent with the simulation results, as

atter what coordinate transt- || spown in Fig. 2 (c-f). The background is colloidal materials

ormation is applied to it, W- || gptained by mixing silica gel and white copper powder, wh-

Fig. 1 Schematic diagram of transformation-invariant hiCh means itS Original Char-

materials and thermal chameleonlike rotator.

ich is determined by the Bruggeman formula.

acter is unchanged after tra- |( y

nsformation. For 2D macroscopic heat transfer system, the- ]
ory proves that such materials are characterized by adaptive IV Conclusion

response to changes in the background, just like chameleons]
As an application of this theoretical method, an intelligent The proposed meta-device made of transformation-inva-
thermal rotator was designed by rotating the transformation riant metamaterials can work in different backgrounds.
invariant material, as shown in Fig. 1 (c,d), whose thermal Such designed meta-device avoids remanufacturing if
conductivity is background changes, which saves time and labor.

y . _T6o This scheme improves the intelligence of traditional the-
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© '8, '8, rmal metamaterials, and can be extended to other fields.
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