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TABLE I. Measured thermoreflectance coefficients for 2.8 mm compared to
value in the visible domain.

Al Cu Si

κ (K−1), at 2.8 mm −1.4 × 10−3 1.6 × 10−3 7 × 10−3

κ (K−1), average for visible
wavelength

1 × 10−5 21 . . . 4.5 × 10−5 23

κ (K−1), max for visible
wavelength

1 × 10−4 21 1.5 × 10−4 22 . . .

τ (s) −2.4 5.5 −1

Gauss-Markov algorithm20 is applied to fit the experimental
data and identify the 2 unknown parameters κ and τ as shown
in Figure 4.

The estimated values of κ and τ for Al, Cu, and Si are
reported in Table I.

The maximum thermoreflectance coefficient for a visible
wavelength is of the order of 10−5 K−121 for both metals and
Si. Using a millimetric radiation, the measured coefficient κ

is 7 × 10−3 K−1 for Si and about 10−3 K−1 for metals, those
values are 2 order of magnitude higher compared to visible
wavelengths. To our knowledge, such high values have never
been reported.

IV. CONCLUSION

In this paper, we have broadened the thermoreflectance
technique from visible to millimeter wavelengths. We have
demonstrated the ability of those millimetric radiations to
pass through a thick plate of Teflon opaque to visible wave-
lengths and perform transient temperature measurements of
metallic and semiconductor materials. By monitoring the tem-
perature of the sample, we have estimated the thermore-
flectance coefficient of aluminum, copper, and silicon. We re-
port giant thermoreflectance coefficients whose values are a
100 times higher at 2.8 mm compared to optimized coefficient
previously reported for visible wavelength. Theoretical stud-
ies are currently led to provide a clear explanation of those
effects and will be further presented.

The transparency properties and the high sensitivity of
millimetric thermoreflectance technique reported in this pa-
per open a wide range of applications in the domain of
heat transfer and transient thermal measurement of mate-
rials located behind opaque shields like plastics, wood, or
concrete.
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