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A study published in "Science Advances" reported for the first time an unexpectedly observed thermal wave in the semiconductor material germanium. This phenomenon may 
significantly improve the performance of our electronic devices in the near future. The research was led by researchers from the Institute of Materials Science of Barcelona 
(ICMAB, CSIC) in collaboration with researchers from the Autonomous University of Barcelona and the University of Cagliari.

　 As we know, heat originates from the vibration of atoms and is transferred through diffusion at ambient temperature. The trouble is that heat is difficult to control, and there is 
currently no effective way to control heat. This is why a lot of waste heat accumulates in our computers, mobile phones, and most electronic devices in general.However, if heat 
is transmitted through waves, such as light, this will provide new alternatives to control it, especially through the unique and inherent characteristics of waves.

To date, thermal waves have only been observed in a few materials, such as solid helium or more recently in graphite. Now, researchers from the Institute of Materials Science 
of Barcelona (ICMAB, CSIC) collaborated with researchers from the Autonomous University of Barcelona and the University of Cagliari, published in the "Science Progress". 
This study reports the thermal effects of solid germanium at room temperature. Wave observation.

　　 Germanium is a semiconductor material commonly used in electronic products, similar to silicon. Sebastián Reparaz, the person in charge of this research, said: “On this 
type of material and under this condition, I did not expect to encounter these wave-like effects, the so-called second sound.”

This observation occurred when studying the thermal response of a germanium sample under the action of a laser, and a high-frequency oscillating heating wave was generated 
on its surface. Experiments have shown that, contrary to what has been believed so far, heat does not dissipate through diffusion, but propagates into the material through 
thermal waves.

　　 In addition to the observation itself, in this study, the researchers unlocked the way to observe thermal waves in any material system.

　　 The second sound is a heat transmission mechanism, first observed on solid helium in the 1960s, and refers to heat transmission through waves. For a long time, 
researchers have tried repeatedly to prove that it also has a second voice in other materials.

　　 "The possible applications of the second voice are limitless," Sebastián Reparaz said. However, realizing these applications requires a deep understanding of how to unlock 
this heat propagation mechanism on any given material. The ability to control heat propagation through the characteristics of waves opens up new ways of designing future 
generations of thermal equipment, similar to the established light developments. "Specifically, the second acousto-thermal mechanism can be used to rethink how we deal with 
waste heat," he added.

　　 The findings of this research can be integrated with the current theoretical model, so that the second sound observed in different materials can be described by the same 
equation. This observation establishes a new theoretical framework that may significantly improve the performance of our electronic devices in the near future.



  

Anuncios:

- Se les invita a dar platicas en nuestro Seminario de Divulgacion de la 
Ciencia.  Viernes a las 12:00 

- Se les invita a un “verano de la ciencia”
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