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Logarithmic Schrodinger-Langevin Equation

et + 380 = N log(uf?) + g ()| (1)

for t € Ry and x € RY.
= physics : > 0. Influence of A >0and A <07

e well-posedness ?
e |ocal/global existence ? long time behavior 7
e stationnary solutions ? stability ?

e numerics ?



@ Schrédinger-Langevin Equation
@ Gaussian solutions and related ODE
@ A\ <0 case
@ A\ > 0 case

© Quantum Hydrodynamics Systems
@ Isothermal Euler-Langevin-Korteweg Equation
@ Long-time Behavior
@ Splitting Method
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Logarithmic Schrodinger Equations and Quantum Fluids

@ Schrédinger-Langevin Equation
@ Gaussian solutions and related ODE
o )\ <0 case
@ )\ >0 case
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Gaussian solutions and related ODE

Plug
b(t, x) = b(t)e 2%

into (1), a, b € C. After calculations, you get

2
p= 00y 200y @)
where
a(t) = 20 _ )
()2 r(t)

(o) = Itnleso (3 1mA(D).

with A(t fo s)ds, ag = Reag >0 and r € R.
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A < 0 case
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Figure — Dynamic of equation (2)
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A < 0 case

Proposition
g
r(t) t—:}oo —2A
r(t) t—:)oo 0

As a(t) — —2\, every Gaussian solution 1) tends to a Gaussian

2
¢(X) = C)\,ao,ﬁoe)\x )

uniquely determined by the IC oy and by.
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A > 0 case
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A > 0 case

Proposition

Corollary
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© Quantum Hydrodynamics Systems
@ Isothermal Euler-Langevin-Korteweg Equation
@ Long-time Behavior
@ Splitting Method
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Isothermal Euler-Langevin-Korteweg Equation

We recall :

K2 Y
ihow) + A@Z} M log(|9)?) + mlllog(w*>

Madelung transform ) = \/ﬁe"s/h, and define J = pVS/h, then :

Bep + div) =0 (3)

J®J K2 A

Pathological 3rd order quantum potential pV (A\/ﬁ/\/ﬁ)
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Long-time Behavior

A < 0 case : the density p of every solution of (3)-(4) converges to
a stationary Gaussian ¢(x) = Ce*—<* weakly in L}(RY).

| A\

Proposition

A > 0 case : define

where 7 is the unique solution of the nonlinear ODE : 7 = % — ut.
Then

x\z

R(t,x) — Ce % weakly in L*(RY).
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Splitting Method

et + 380 = N log((uf?) + v g ()

We solve :
e Owp = —1iAy by FFT,
o 0:¢ = —iMylog(|Y|? + <) by the explicit solution

¢(t + At, ) = ¢(t7 .)e—l')\AtIog(wj(t,.)‘Z_i_E)’
e and 0 = —2M¢ log (w*) by an explicit solution
Y(t + At,.) = a(t, .)eie(t,,)ewmj

where we decompose 1(t,.) = a(t,.)e™(t),
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A < 0 case
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Figure — Solution of equation (1) with initial datum g in the focusing
case (A = —0.1, p = 1).
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A > 0 case
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Figure — Solution of equation (1) with initial datum g in the defocusing
case (A=0.1, p=1).
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Thank you for your attention.
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