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?Puede el calor ser controlado como una onda?

La ecuacion de calor usualmente tiene soluciones
en donde el calor se “desparrama”

Gran parte de la energia en los dispositivos
electronicos se pierde como calor de joule.



  

Se conoce como efecto Joule al fenómeno irreversible por el cual si en un conductor circula corriente eléctrica, parte de la energía cinética de los 
electrones se transforma en calor  debido a los constantes choques que sufren con los átomos del material conductor por el que circulan, elevando 
la temperatura del mismo. El movimiento de los electrones en un alambre es desordenado; esto provoca continuas colisiones con los núcleos 
atómicos y como consecuencia, una pérdida de energía cinética y un aumento de la temperatura en el propio alambre.

El nombre es en honor a su descubridor, el físico británico James Prescott Joule. 

El calor de Joule

What is Joule Heating?
Joule heating is the physical effect by which the pass of current through an electrical conductor produces thermal energy. This thermal energy is then evidenced through a rise in 
the conductor material temperature, thus the term “heating”. One can see Joule heating as a transformation between “electrical energy” and “thermal energy”, following the 
energy conservation principle.



  

Las perdidas de energia por calor son inevitables?



  Narrow low-frequency spectrum and heat management by thermocrystals, 

Martin Maldovan,  Physical review letters, 2013, 025902



  

Revoluciones industriales

Revolucion 0: La agricultura. Fue posible por el control del flujo de agua.

Primera revolucion. Fue posible por el control del vapor

segunda revolucion. Fue posible por el control de electricidad y la luz



  

Recent research has focused on the possibility of using interference effects in phonon waves to control heat transport in 
materials. 

Wave interference is already used to control electronic, photonic and acoustic devices. 

If a similar approach can be used in thermal transport, that could facilitate development of more efficient thermoelectric and 
nanoelectronic devices, improved thermal barrier coatings, and new materials with ultralow thermal conductivity.

interferencia
Difraccion de rayos X: los electrones interfieren co una red cristalina 



  

Semiconductor

A semiconductor material has an electrical conductivity value falling between that of a conductor, such as metallic copper, and an insulator, such as glass. Its resistivity falls as its 
temperature rises; metals behave in the opposite way. Its conducting properties may be altered in useful ways by introducing impurities ("doping") into the crystal structure. When 
two differently doped regions exist in the same crystal, a semiconductor junction is created. The behavior of charge carriers, which include electrons, ions, and electron holes, at 
these junctions is the basis of diodes, transistors, and most modern electronics. 

https://en.wikipedia.org/wiki/Semiconductor

https://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity
https://en.wikipedia.org/wiki/Electrical_conductor
https://en.wikipedia.org/wiki/Insulator_(electricity)
https://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity
https://en.wikipedia.org/wiki/Doping_(semiconductor)
https://en.wikipedia.org/wiki/Crystal_structure
https://en.wikipedia.org/wiki/Semiconductor_junction
https://en.wikipedia.org/wiki/Charge_carrier
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Electronics


  

A photonic crystal is a periodic optical nanostructure that affects the propagation of light in the same way that the structure of natural crystals gives rise to X-ray diffraction and that 
the atomic lattices (crystal structure) of semiconductors affect their conductivity of electrons. Photonic crystals occur in nature in the form of structural coloration and 
animal reflectors, and, as artificially produced, promise to be useful in a range of applications. 

https://en.wikipedia.org/wiki/Optical
https://en.wikipedia.org/wiki/Nanostructure
https://en.wikipedia.org/wiki/Crystal_structure
https://en.wikipedia.org/wiki/X-ray_crystallography
https://en.wikipedia.org/wiki/Semiconductors
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Structural_coloration
https://en.wikipedia.org/wiki/Animal_reflectors


  

An phononic crystal, is a material designed to control, direct, and manipulate sound waves or phonons in gases, liquids, and solids (crystal lattices). Sound wave control is 
accomplished through manipulating parameters such as the bulk modulus β, density ρ, and chirality. They can be engineered to either transmit, or trap and amplify sound 
waves at certain frequencies. In the latter case, the material is an acoustic resonator. 

https://en.wikipedia.org/wiki/Acoustic_wave
https://en.wikipedia.org/wiki/Phonon
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Crystal_structure
https://en.wikipedia.org/wiki/Bulk_modulus
https://en.wikipedia.org/wiki/Mass_density
https://en.wikipedia.org/wiki/Chirality_(electromagnetism)
https://en.wikipedia.org/wiki/Resonator


  

Recent research has focused on the possibility of using interference effects in phonon 
waves to control heat transport in materials. Wave interference is already used to control 
electronic, photonic and acoustic devices. If a similar approach can be used in thermal 
transport, that could facilitate development of more efficient thermoelectric and 
nanoelectronic devices, improved thermal barrier coatings, and new materials with 
ultralow thermal conductivity

https://www.eurekalert.org/news-releases/804559

"If you can make heat behave as a wave and have interference while controlling how far it moves, you could 
basically control all the properties behind heat transport," said Martin Maldovan, an assistant professor in 
the School of Chemical and Biomolecular Engineering and School of Physics at the Georgia Institute of 
Technology, and the paper's author. "This would be a completely new way to understand and manipulate 
heat."

"Considering the remarkable success achieved when using electronic, photonic and phononic wave interference to manipulate electrons, light and sound waves, it is certainly 
valuable to extend these theories to thermal vibrations, thereby creating a fundamentally new approach for manipulating heat flow," Maldovan wrote in the paper.

"These new wave phenomena can be used to create materials with low thermal conductivity," said Maldovan. "We are trying to create a thermal bandgap, but that is not so easy to 
do." 

The search for thermal phononic wave materials will focus on semiconductors much like those used in microelectronics, Maldovan said. But while the silicon used in 
microelectronics had a natural bandgap, scientists had to create a band gap in photonics and acoustic materials, and the same will be true for thermal materials. Likely materials 
include silicon-germanium, gallium and aluminum arsenide and certain oxide superlattices. 

"It's now a very cool thing to understand heat," he said.



  
Maldovan, Martin (2013). Sound and heat revolutions in phononics. Nature, 503(7475), 209–217. doi:10.1038/nature12608  



  
Maldovan, Martin (2013). Sound and heat revolutions in phononics. Nature, 503(7475), 209–217. doi:10.1038/nature12608  



  
Maldovan, Martin (2013). Sound and heat revolutions in phononics. Nature, 503(7475), 209–217. doi:10.1038/nature12608  



  



  



  



  



  



  



  



  



  



  



  

Quieren venir a hacer su maestria y/o doctorado con nosotros?
     Tenemos becas para estudiantes nacionales y extranjeros

Esta presentacion esta disponible en http://manza.space, me pueden contactar a jesus.manzanares@unison.mx

http://www.posgrado.cifus.uson.mx/

http://manza.space/


  

http://www.posgrado.cifus.uson.mx/wp-content/uploads/2021/11/Convocatoria-Posgrado-Fisica_2022-2.pdf

Esta presentacion esta disponible en http://manza.space, me pueden contactar a jesus.manzanares@unison.mx

http://www.posgrado.cifus.uson.mx/wp-content/uploads/2021/02/Convocatoria-Propes-2021.pdf

http://manza.space/


  

Si existe alguien interesado en hacer su maestria o doctorado en la Universidad de Sonora, 
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