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Experiments for negatively sheared current
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Linear background current: U = Uy + (2z.
Tilde denotes surface current reference frame: w=w +

Waves have potential: u = U(Z);J + Vo,



Governing equations and boundary condition

Laplace: Vng — 0 —d < z < 77(557 t)
Kinematic free surface boundary condition: 1)y + (@x + 077)77:1: —d

Dynamic free surface boundary condition: D, + 1@2 4+ 1@2 O
xZr z |

Free surface values: ¥ = w(Z — 77($,t)) b = gb(z :
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Laboratory experiments (UCL)

0.0m 1.3m 2.6m 3.9m

6.5m 7.8m &

F




Velocity profiles
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Linear dispersion relationship: &g + (©0f2 — gk




Vor-NLSE

Scaled space and time: & = €(T — ¢,t) T = €t

NLSE: iA,; + LAce — M|A[*A = 0.
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From envelope to free surface: 77(1) = Re [€A(¢, T)ei(koj_‘



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: & = 0
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Combined upper and lower sideband: 2 = —C
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Combined upper and lower sideband: 2 = —C
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Maximum amplification
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FIGURE 11. Maximum amplification factors, denoting the ratio b
amplitudes at the first and final gauges, as a function of the nor

parameter K = K/ (am/—]\l */ L*) and for the three shear rate:



Conclusions

* (Can robustly observed shear-modified linear dispersion relationship
currents).

* Negative shear stabilizes the modulational instability: vor-NLSE be
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