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Abstract
Large reductions in the thermal conductivity of thin silicon membranes have been demonstrated in various

porous structures. However, the role of coherent boundary scattering in such structures has become a matter

of some debate. In this talk, the first experimental observation of coherent phonon boundary scattering at

room temperature in 2D phononic crystals formed by the introduction of air holes in a silicon matrix with

minimum feature sizes >100nm. To delaminate incoherent from coherent boundary scattering, phononic

crystals with a fixed minimum feature size, differing only in unit cell geometry, were fabricated. A suspended

island technique was used to measure the thermal conductivity. Results are interpreted using a hybrid

thermal conductivity model that accounts for partially coherent and partially incoherent phonon boundary

scattering. Excellent agreement between this model and experimental data suggests that significant room

temperature coherent phonon boundary scattering occurs. These findings demonstrate a new path forward

for thermoelectric power generation – a clean energy solution. This work was performed in collaboration with

theoretical physicists at Sandia National Laboratories and published in Nature Communications.

This seminar counts towards the ME 600 seminar requirement for Mechanical 

Engineering graduate students.

www.me.iastate.edu 


