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Introduction \ 4 Experimental Results )

Efficient thermal management under fluctuating ambient conditions 1s crucial, yet (h) 3000 e siDei
most thermal metamaterials exhibit only positive feedback, causing object ——

temperatures to follow environmental variations and limiting adaptive controllll. .
Here, we propose a thermal inverter based on a negative-thermal-coupling
mechanism, which realizes counteraction of ambient-temperature fluctuations by
inducing an inverse correlation between its central temperature and the environment.
Both simulations and experiments confirm this counteractive inverse thermal
response. Furthermore, we realize an inverse-temperature cloak that maintains an
undisturbed background while exhibiting negative thermal coupling at its core. By
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/ i, dT = f kcdT. . . R3 + R5 Ko — K4S Compared with a conventional
Ta T 46 = K0 , Kip = K , .
R? — R} LT L) cloak!®], the inverse cloak keeps
y 1sasmall value, 7, < Ty < Ty, (ko — k45)e'T=T8)  the background undisturbed
1 eTv—Tp . i K43 = K0 | + 77 >  while the core temperature
n — — — — . .
T e Ts 1(la = 1) =n(la = TIp) (k46 — Kko)eT=T8)  responds oppositely to boundary
— |
Ty ~ T. \ T 1 oT-Tp) changes.
Ts ~ T, ~ T
° . . O
Fl%l. 2 The therme.tl-mlve.rter d6311gn Ty ~ Ty = Ty(Tu, To). Conclusion
and temperature simulation results. Ts = 304 + 40(263/T;, — Ty /345) @ Established a configurable theoretical framework for temperature management.

© Demonstrated a thermal inverter with counteractive response to ambient fluctuations.

© Extended to an inverse-temperature cloak with background preservation.
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