
 
 
 
 
 
 
 

ERC$Advanced$Grant$(N.$339032)$“NewTURB”$$
(P.I.$Prof.$Luca$Biferale)!

Università!degli!Studi!di!Roma!Tor!Vergata!
C.F.!n.!80213750583!–!Partita!IVA!n.!02133971008!D!Via!della!Ricerca!Scientifica,!1!–!00133!ROMA!

European)Research)Council)
Established2by2the2European2Commission2

Università)di)Roma)Tor)Vergata)
Dipartimento2di2Fisica2

!
!
!
!

Seminar$
!

!
Thursday,!8!October!2015!D!h.!14:30!

!

Sala2Struttura2della2Materia2(Dipartimento2di2Fisica)2
)

)
Prof.)Patricio)Clark)di)Leoni)

Departamento2de2Física2C2Fac.2de2Ciencias2Exactas2y2Naturales2
Universidad2de2Buenos2Aires2(Argentina)$

)
)
)

“The spatio-temporal spectrum of turbulent flows” 
 
 
 

Abstract 
Understanding the interplay between waves and eddies is of crucial importance in many turbulent 
flows, ranging from geophysical to astrophysical ones. But, identification and extraction of vortical 
structures and of waves in a disorganized flow is a mayor challenge. We present a study of the 
spatio-temporal behavior of turbulent flows in the presence of different restitutive forces. Four 
cases are considered: rotating turbulence, stratified turbulence, water wave turbulence, and 
quantum turbulence. For rotating and for stratified turbulence, the spectrum allows identification of 
the waves, quantification of the energy in the waves and in the turbulent eddies, and identification 
of physical mechanisms such as Doppler shift and wave absorption in critical layers. For water 
wave turbulence the spectrum shows a transition from gravity-capillary waves to bound waves as 
the amplitude of the forcing is increased. Finally, in quantum turbulence we are able to directly 
detect the much sought after Kelvin waves. 
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