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Experiments for negatively sheared current
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Linear background current:

Tilde denotes surface current reference frame:

Waves have potential: u = U(Z)’z + Vo,

U=Uy+ (2z.
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w = w + Uyk,

Surface Current Frame
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Governing equations and boundary conditions

Laplace: VQ(/b = ( —d < z < 77(56, t)

Kinematic free surface boundary condition: 7+ (P +21n)n; —P. = 0 z =n(x,t),

: . 1 1
Dynamic free surface boundary condition: P, L — @2 - @2 Ond QU =0 s — (.t

Free surface values: ¥ = w(z = 77(«77715)) O = ¢(Z — 77(%15))



Generating conditioner
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Laboratory experiments (UCL)
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Velocity profiles
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Linear dispersion relationship: &g + (@02 — gko) tanh kod = 0.




Vor-NLSE

Scaled space and time: & = €(T — C,4t) T = €t

NLSE: iA,; + LAce — M|A[A = 0.

wo(1+ 2)? wok?
— _ d M= _
k3 (2 + 2)3 . 8(1+ {2

Coefficients: L = ) (4 + 1002 + 80 + 393) ;
Q2 = 2/

From envelope to free surface: 77(1) — Re EA(f, T)ei(koi_@ot)}



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 = —0.21 1/s
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Combined upper and lower sideband: 2 = —0.48 1/s
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Maximum amplification
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FIGURE 11. Maximum amplification factors, denoting the ratio between the maximum envelope
amplitudes at the first and final gauges, as a function of the normalised sideband wavenumber

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



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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