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PHONON ENGINEERING

Conversion of DT into 
electricity through the 

Seebeck effect

THERMAL 
MANAGEMENT

Heat dissipation at the 
nanoscale is becoming a 

major issue 

New generation electron 
devices must be cooled

PHONONICS

Manipulating heat flow
to code and transmit 

information

THERMOELECTRIC 
DEVICES

MEASUREMENT METHODS FOR 
PHONONS AND PHONON 

TRANSPORT
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ØThe concept of phonon engineering in nanowires

ØExperimental techniques

ØPhonons and thermal transport in engineered nanowires
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PHONON DISPERSION

PBGs occur for phonon wavelengths 
comparable to the structure periodicity a

PHONONIC BAND GAP
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New material with its own phonon dispersion 
arising from phonon interference

Coherent phonon regime

Diffusive scattering
Lost of phase information

Casimir limit

: ballistic wavepackets of compressive/tensile 
stress.

: standing waves of in-phase atomic oscillations, in 
which the adjacent atoms swing against each other.

SrTiO3/CaTiO3

Science 338, 936 (2012)

Nature Mater. 13, 168 (2013)
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ØThe concept of phonon engineering in nanowires

ØExperimental techniques

ØPhonons and thermal transport in engineered nanowires



Ilaria Zardo 8

Stokes Scattering
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Raman effect is a 2-photon scattering process

Photon loses energy
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Photon gains energy
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Relative orientation of 
heterostructures

Nano Lett. 18 (11), 7075-7084 (2018)
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