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DESCRIPTION
Frequency-Domain Photothermal Infrared Radiometry (FPIR) is 
a powerful tool for exploring the thermal properties of materials. 
This technique involves shining a modulated infrared light on a 
sample and measuring the resulting thermal emission. By 
analyzing the frequency response of the thermal emission, can 
gain insight into the material's thermal properties such as its 
thermal conductivity and heat capacity. FPIR can be used to 
study both single-layer materials and multi-layer materials known 
as super lattices. Super lattices are made up of alternating layers 
of two or more different materials, typically with different 
electronic or optical properties. These layered structures have 
unique thermal properties that can be studied using FPIR. By 
varying the thicknesses of each layer can tailor the overall thermal 
properties of a super lattice to fit their application needs. FPIR 
has been widely used to study single-layer materials such as metals 
and semiconductors, but its use in studying super lattices is 
relatively new. This technique allows measuring not only the 
thermal conductivity of each layer in a super lattices but also how 
it changes with temperature and frequency. This information can 
then be used to optimize the performance of these layered 
structures for specific applications such as thermoelectric energy 
harvesting or photovoltaic. In conclusion, FPIR is an invaluable 
tool for exploring the unique thermal properties of super lattices. 
By measuring how these layered structures respond to different 
frequencies and temperatures, can gain insight into their 
potential applications and optimize their performance 
accordingly.

Super lattices are nanostructured materials consisting of 
alternating layers of two or more distinct materials. They are an 
important class of materials used in a variety of applications, such 
as optoelectronic devices, catalytic converters, and solar cells. 
However, their thermal properties remain poorly understood due 
to the difficulty in measuring them accurately. In this study, 
Frequency-Domain Photothermal Infrared Radiometry (FD-
PTIR) was used to explore the thermal properties of super 
lattices. FD-PTIR is a noncontact optical technique that measures

thermal diffusivity and heat capacity by using infrared radiation 
to detect changes in temperature induced by light pulses. The 
authors demonstrated the ability of FD-PTIR to measure the 
thermal properties of super lattices with high accuracy and 
resolution. The results show that FD-PTIR can accurately 
measure the thermal conductivity and specific heat capacity of 
super lattices over a wide range of temperatures and frequencies. 
The authors also found that super lattices exhibit anisotropic 
thermal behavior due to their layered structures; this has 
important implications for their use in optoelectronic devices. 
Overall, this study demonstrates the potential for FD-PTIR to be 
used as a powerful tool for exploring the thermal properties of 
super lattices and other nanostructured materials. It provides 
valuable insight into how these materials behave thermally and 
could lead to further improvements in their design, fabrication, 
and performance.

Frequency-Domain Photothermal Infrared Radiometry (FPIR) is 
a powerful technique used to explore the thermal properties of 
super lattices. Super lattices are materials that consist of 
alternating layers of two or more materials, such as 
semiconductors and metals. FPIR is used to measure the optical 
and thermal properties of these materials. The advantages of 
using FPIR for exploring the thermal properties of super lattices 
include its ability to measure temperature changes with high 
accuracy and sensitivity, its wide dynamic range, and its ability to 
capture data over a wide range of frequencies. FPIR is also 
capable of measuring temperature changes in both the time 
and frequency domains with high accuracy. This allows to 
accurately measuring small temperature changes over time, as 
well as larger temperature changes over a wider range of 
frequencies. This makes it possible to better understand how 
different materials interact with each other at different 
temperatures. In addition, FPIR has a wide dynamic range which 
allows studying materials at various temperatures without having 
to switch instruments or adjust settings. This makes it easier for 
to get accurate measurements from a single instrument across 
multiple temperatures and frequencies. Finally, FPIR can be used 
in combination with other techniques such as Scanning Electron
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properties of super lattices. By combining the advantages of 
PIRT and FD-PIRT can accurately measure the thermal 
conductivity and other thermal properties of super lattices over a 
wide range of temperature. The ability to measure these 
properties at different temperatures allows gaining insight into 
the behavior of these materials under different conditions. FD-
PIRT also provides with a reliable means for studying the effects 
of changes in temperature on super lattice performance. As a 
result, this technique is an invaluable tool for studying super 
lattices and their properties.
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Microscopy (SEM) or Transmission Electron Microscopy (TEM). 
This allows to more accurately measure changes in material 
properties at different temperatures and frequencies than would 
be possible with just one technique alone. Overall, FPIR is an 
invaluable tool for exploring the thermal properties of super 
lattices. It provides with an accurate way to measure temperature 
changes over time and frequency, has a wide dynamic range, and 
can be combined with other techniques for even more accurate 
measurements. Frequency-Domain Photothermal Infrared 
Radiometry (FD-PIRT) is a powerful tool for exploring the thermal
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