Acoustic Waves with flow as a Gravity Analogue
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Acoustic Waves with flow as a Gravity Analogue

D26 — V26 =0
2D Oyp =0 for y=0
Oy¢ = —Dy(b(z) D) for y=1

Integrate the 2D equation along y leads to the exact expression:

D? (/01¢dy) o (/Olcbdy) — 9,6(2,1) = 0

+BC Oy = —D(b(x) D) for y=1
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Acoustic Waves with flow as a Gravity Analogue

assuming  Oyo(z,1) = a1V () + axF(xz)  where

a;, a2 € R V(z) = ¢(z,1) F(x) = /0 o dy

2 2 . . .
DiF — 0, F = a1V + agF for a parabolic approximation
Dt(thV):—(CL1V+a2F) ¢:Cl+02y2
a; = —ag = 3
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dispersion relation:

(Qz — k2 + CLQ) (bQ2 — al) + arag = 0
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Acoustic Waves with flow as a Gravity Analogue

[ =S3m (F*(axF — MD,F)+ 2 M bV*DwV>
az

) is conserved
along x

T =

Ly = (kpm (1 = M?) + MW)|Fpn|? + M b(w — kpy M) |V, |2
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Acoustic Waves with flow as a Gravity Analogue
Scattering problem
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White hole es(b1) = = < M < ——— = c5(by)
V1+b V1+by
(Deaf hole)
b1 + be by — by x
b(x) = + tanh [ —
(z) 2 2 dy
scattered waves
incident
waves
+ A ) +
a; Aw by aj
nz | = |fu au ’ n1
59 dw dw ) CL2_
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White hole

by +b by —b x
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