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Internal gravity waves
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Experimental setup & parameters 
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Data processing

𝐼(𝑧) light intensity
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LIF results: Vertical Velocity

Vertical
velocity Theory 1st Harmonic

𝜔/𝑁 = 0.85

𝑆𝑡 = 222

𝜔/𝑁 = 0.45

𝑆𝑡 = 117

Total

𝐾𝑒 = 0.15

𝐾𝑒 = 0.17



LIF results: Vertical Velocity, comparison with 
linear theory
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 Amplification of amplitude in focal zone
 Good comparison with linear theory
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LIF results: Second harmonics

Evanescent second harmonic

Propagative second harmonic
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LIF results: slopes, nonlinear effects

Slope

𝑆𝑎 = arctan 𝐾𝑒
𝜕𝑊𝑎
𝜕𝑋

Theory 𝐾𝑒 = 0.15

 Steep slopes at moderate 𝐾𝑒
 Breaking of waves in the focal region 

𝐾𝑒 = 0.52

𝐾𝑒 = 0.7



PIV: Linear approach
Side view

Theory Experiment, 𝐾𝑒 = 0.19
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From linear to weakly nonlinear
Side view

Theory Experiment, 𝐾𝑒 = 0.6
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Weakly nonlinear effects
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breaking before reaching the maximum amplitude;
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Weakly nonlinear effects

 𝑔  𝑔

𝑈, front view

𝐾𝑒 = 1𝐾𝑒 = 0.95

 Internal waves propagation from the focal region

Instantaneous 
velocity at
𝜑 = 𝜋/2

𝑈, top view



Conclusions 

Linear case

• Amplification of the amplitude in focal zone

• Good comparison with linear theory

Weakly nonlinear effects

• Presence of higher harmonics in the focal zone

• Horizontal radiation of waves from the focal zone

• Steep slopes at moderate Ke

Next step: strongly nonlinear effects and turbulence 

Need higher St, Re → larger radius of generatrix a



Experimental study of wave induced 
turbulence on the Coriolis platform

Horizontal velocity Vertical velocity

1. Internal gravity waves and higher harmonics;      
breaking and generation of momentum

2. Turbulence generated by
• Internal gravity waves
• Inertia-gravity waves
• Inertial waves

Small Tank Coriolis platform

𝑎 2 cm 15 cm

𝑏 10 cm 75 cm

𝑆𝑡 250 9900

𝑅𝑒𝑓𝑜𝑐𝑎𝑙 150 3000

Main view 3m


