


Linear background current:

Tilde denotes surface current reference frame:

Waves have potential:

Experiments for negatively sheared current

2



Governing equations and boundary conditions

Laplace:

Kinematic free surface boundary condition:

Dynamic free surface boundary condition:

Free surface values: 
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Laboratory experiments (UCL)
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Velocity profiles
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Linear dispersion relationship:
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Vor-NLSE

Scaled space and time: 

NLSE:

Coefficients: 

From envelope to free surface: 
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Linear stability analysis
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Matrix of experiments
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Example time series
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Example time spectra
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Combined upper and lower sideband: 𝛀 = 𝟎
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Combined upper and lower sideband: 𝛺 = −0.21 1/s

13



Combined upper and lower sideband: 𝛺 = −0.48 1/s
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Maximum amplification
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Conclusions

• Can robustly observed shear-modified linear dispersion relationship (for negative shear / opposing 
currents).

• Negative shear stabilizes the modulational instability: vor-NLSE better than NLSE.
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