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3D situation Hypothesis 1D Radial situation Return to the equilibirum in the linear case ¢ = 0

e Axisymetry without swirl, With initial conditions (¢, q,d,0)=o = (0,0, # 0,0), ¢ reads in the
— Discharge: q(t,7)eér, Laplace domain 5( ) — H(S)50,

0 = (center of mass) - (center of mass).,
2. — Wayve’s elevation: ((t,r),

S o > < 272(0)s + RvV1 + k252 B(s)
= e

e¢ The fluid fit the bottom of the H(S)  — ,
solid in Z, s (272(0)s + RV1+ k2s2B(s)) + 2
¢ Regime: /

e€[0,1), ke(0,1). f; ﬁlﬁ 1. | Ko (\/1fzgsg>
7 /. £ K ()

22
( constraint, _ ¢ unknown, P constraint. Vitsis
P unknown. al;—r =0

p Vi ey Theorem on the decay of 9
_Z+C+%CI§hQLZR:O P —
alda:

g = limg, (R +1) = R Modelisation o 5 € H2(R"Y) but V8 € (0,2],6,5,5 ¢ L2(#Pdt,RT)

- 1n=0 2 . . .
e Boussinesq-Abbott e 5,0 and 0 decay slower than O(t~1/2).

s€{n+iw,n>0 U {iw,0 < |w| < k1.

< 0;¢C +d,.q =0, With viscosity, %) decays faster than O(t~17%) and slower than

modified Newton T2(e0)0\ S ; _3/9—k
( hidden trace eq ) ( ,{25 ) =3 (5’ 0,656, m_lf) ) (4) D,.0;q + 5dr% + hd,. = —h@rg, O(t ) for k € {0,1}.
: h =14 €C,

with R, a € {0, 1} dispersive nonlocal operators defined as d, =8, + >, D,=(1—-r2d.d,), Numerical simulations

Finite volume method of [3| adapted to the 2D situation, if we know

) . . . : g
[1 —h (a"'” T a;) (@ +(1 - a);)}ﬂ%au =u, Vr>1KR e Newton’s motion law (€™, q"™, 0", o™, ¢™, (™) at step n:
(1 - a)Rqu,_, +adRau),._, =0.

> 11 P 1. Solve the elliptic problems — R and Ry,
D,.G = 0, E 7 &€ . 0lve s W1 ,

and G dispersive boundary layer defined as {G(T R —1. 3. Solve ODE’s system (4) — 67+1, 5”“, g’”’“, énH,

Local wellposedness 1. Fill the ghost cell — (¢"*1, —Z§n+1)
With L2 = L? (rdr, (R, +0)), we define the norms:

How to get the modified Newton’s equation

Combining (2) with (1) in Z leads to obtain the modified Newton’s
equation with | =122+ lde - 122 1 a2 = 1 1z + 6700kd - |22

Settings of the simulation: ¢

0'37 50 — 017 (C7Q)t:O
Tf’inal — ]-O, R = 4, 200 cells.

(¢, g, 0,0, C, () €€’ ([O,T) JH! x H? x R‘L), Presentation of the simulation of %
o 6(t) for t in [0,Tfing) in the
T = ﬁ(min (6_1/4,, 5_1/2)) case of the return to the equi-

librium for different values of .

72(£6) = bzuoy 12 The Augmented formula is locally wellposed in

2
q : : : :
DiOq +edr > + h0r6 =0, Dy = (1 — k0rdr) Sketch of the proof: Fixed point argument based on the iterative
scheme
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452 EerJr%l (C n 8£ n €q2> | 8%2dr%0£ & Same for the linearized version of (4)



