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Measurements of photo-induced thermal radiation in optical thin-films
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Draft of the experimental setup for the PhTR measurements

First results

Temporal characterization of PhTR

Temperature elevation in thin films are the consequence of interaction between an external light source and a sample. We developed a simulation tool that can predict the photo-induced temperature elevation in monolayers, as a function of source (energy, duration, repetition, spot size, polarization and incidence) and sample (complex indices and optical design, thermal coefficients) parameters.

Temperature elevation in a SiO 2 monolayer, Response to a ns pulse with 1 mJ energy (PhD Thesis P. Rouquette [START_REF] Rouquette | Photo-induced temperature in optical interference coatings[END_REF])

Temperature elevation in a Ag monolayer, response to a ns pulse with 1 mJ energy Interaction between a thin film and an external light source, inducing temperature elevation

Below we show plots of measured PhTR (magenta curve), in comparison with simulated PhTR (cyan curve), on response to a ns pulse (green plot). The uncertainties and standard deviation of pulse energy and spectral voltage responsivity are taken into account with a root mean square error for each curve.

We have conducted PhTR measurements on broad band absorbers (see the right figure) in addition to metallic monolayers and bilayers. The results are satisfactory, even if the values of the thermal parameters still need to be properly framed. The next step will be to analyze all dielectric multilayers whose absorption losses are lower by several decades. The signal must be maximized while respecting the thermal and dielectric damage thresholds, which leads to compromises and favors spectral windows in connection with the choice of detectors.

Absorber sample used for the measurement of PhTR [START_REF] Krol | Dense black absorbing coatings for parasitic light reduction[END_REF] Temporal measurements of PhTR of a metallic monolayer (left) and an absorber (right)

Context

Multilayer Interferential filters are today currently used in many domains (defence, space, energy…). However, contrary to absorption, scattering and laser induced damage, PhTR has not been deeply studied yet in optical coatings.

Every object at a non-zero temperature exhibits thermal emission according to Planck's law. Thermal radiation is usually a broadband phenomenon, the most well-known example is the sun, at 6000 K, the thermal spectrum is broad between 250 nm and 2500 nm with a peak around 500 nm.

Being able to tailor (spectrally and/or angularly) thermal radiation could contribute to a large number of applications such as energy conversion, thermal camouflage or gas sensing.

Furthermore, the study of thermal radiation can be useful to solve inverse problems in order to retrieve the physical parameters that causes thermal radiation, such as extinction coefficient, thermal properties… Typical coating for daytime radiative cooling [START_REF] Rephaeli | Ultrabroadband Photonic Structures To Achieve High-Performance Daytime Radiative Cooling[END_REF] Optical coating structure for thermal camouflage [START_REF] Zhu | High-Temperature Infrared Camouflage with Efficient Thermal Management[END_REF] 
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