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• Very broad time window, typically 
from 10−9 to 10−3 s.

• Nanoscale thermal diffusion.

• Excellent signal-to-noise ratio.

• Test of hydrodynamic approach for the 
nanochannel flow.

• Measure of acoustic, viscous and thermal       
phenomena in the times domain.

Heterodyne detected Transient Grating ( HD-TG )

• New insights into the nano-heterogeneous 
materials in new time window and in a 
new q-vector range (q = 0.63 – 2.5 µm-1).

Motivations

• Acoustic propagation.



Sound propagation Sound velocity and acoustic 
wave  damping 

Thermal diffusion q2 scaling law of the time τt

Good agreement with the 
effective medium theory. 

time evolution � e (-t / τt )

time evolution � e (-t / τv )
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T = 20 °C, q = 1.00 µm-1

Damped acoustic oscillations

Thermal diffusion

Viscous flow

Viscous flow q2 scaling law of the time τV

Good agreement with the 
hydrodynamic prediction, 
even in nanoconfined systems
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Scaling of 
continuum dynamic 
equation down to 
nanoscale lengths 
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T = 20 °C, q = 1.00 µm-1
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