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Background: Phase-Change Materials

+ Goal: Material that passively stabilizes Homeostasis idea in optics Insulator Metal
its temperature within target range Dramatic change in optical
« Approach: Phase-change material + properties due to phase transition'-
nanostructure *Tc can be engineered via doping,
annealing, structuring
eLatent heat provides hysteresis
*For VO,, hysteresis range can be
reduced <5K
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Thermal-optical Model Sample Design: Planar Structure and Micro-Cone
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PradlT) i
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Metallic VO,: F.O.M. (P,,,)=0.56
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* Calculated Psolar and Prad for « Micro-Cone 4 VO, thickness (um)
different structures ' T ' T Z_F_ insulator ]
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Temperature Regulation Using Ideal Nanostructured PCM Conclusions
Time varying heat input
e vanyne e ]p , * Mapped out general
* Equilibrium .tgmperature is determined by — | conditions for thermal
phase'-tr:?m5|t|on temperature (T, = 340K homeostasis
for thin film VO,) and steepness of the = L ]
transition curve E * Showed that
. 220 } nanostructured VO,
* ldeal Homeostasis P,,; Model: os . .
- | satisfies required
0, T<T(insulating State) | emission characteristics
FO.M. (P.,4) = . . .
(Prad) ' o * Further designs will tailor
1, T>T,(Metallic State) . .
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* Size of the hysteresis window controls temperature fluctuations




