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| We study NLSE with nonvanishing boundary conditions. |
:Instead of NVBC we use the term “in presence of condensate” !
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Previous works. General one-solitonic solution
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0 NLSE via dressing method
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NLSE via dressing method

Suppose we know some solution g of the NLSE
together with a fundamental solution Wy
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Then we introduce "the dressing function”
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We demand tPat v 1s regular at infinity
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NLSE via dressing method




N-solitonic solution on condensate

Since this moment we study dressing only on the condensate background
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Notice that E*(—A") = —k(A), s"(=A") = —s(A), &"(=A")=—o(A)

Thereafter we denote for simplicity.
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! N-solitonic solution on condensate

One can check that
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N-solitonic solution on condensate (uniformization)
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N-solitonic solution on condensate (uniformization)
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General one-solitonic solution
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“Species” of one-solitonic solution
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o Kuznetsov-Ma soliton
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Kuznetsov-Ma soliton at the moment of minimum (left) and
maximum (right) of its amplitude. Re — green, Im — Red, Abs”2 - Blue
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Peregrine breat

her
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Akhmediev breather
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¢ Akhmediev breather
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! Near-Akhmediev solution
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General solution
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Time averaging
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Time averaging




41 Two-solitonic solution
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We study only regular two-solitonic solution
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Two-solitonic solution

01 = U1 + i By = Uz + ivg
1

Uy = @21 — 7t v = kixr —wqyt + 591
1

Uy = @91 — ol vg = koxr — wol + 592

sy = %(Rl _ Ril) cos(a) = A sinh(z1) cos(a)

A 1
ki = =—| R + — | sin(a) = A cosh(z; ) sin(c)
2 Ry

2 2
" o= i (R ;%) sin(2a) = —% cosh(2z; ) sin(2a)

Ay o1 A2
w1 =~ (R R‘E) cos(2a) = ?smh(izl) cos(2a)

g = %(Rg _ Rig) cos(a) = A sinh(zp) cos(a)

ko = A Ry + 1 sin(a) = —A cosh(zg) sin(a)
2 R,

2

g = (R 12) sin(2a) = A— cosh(2z9) sin(2aq)

R3 2
2

A [ 1 A
wo = — (R§ — R_i) cos(2a) = ?sinh(ng) cos(2a)




Regular two-solitonic solution
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Regular symmetric two-solitonic solution

Re(p), Im(yp), |¢|*, A=1 Re(p), Im(p), |¢|°, A=1
10[
8_
6_
= —4 =10
4_
% 2- W
—15 —10“(_;5 i\)l/ 0 15 —-15  —10 10 15
2L
—4t
Re(p), Im(p), |¢|* A=1 Re(p), Im(p), |¢]*. A=1
10} 10}
8_
6_
=1
4_
2_
X
15 —-10 -5 10 15
2_
—4tL




o] Regular two-solitonic solution

p=A—2A

M+ ik

H

H = 4cos?(a) + sinhg(z)] [CDSI]EI:E] sin®(c) cosh(4ax) — sinh?(z) cos?(a) cos(dkz + 67)]
+ sinh®(22) cosh(4~t) — sin®(2a) cos(dwt — #7T)

[cosh(2zr — 27t) cos(2kx + 2wt — Ba) + cosh(2ax + 29t) cos(2kx — 2wt + 6;)]

sinh(2eex — 2+t) sin(2kz + 2wt — ) + sinh(2&x + 2vt) sin(2kr — 2wt 4 6;)]

+2sinh(2z) sin(2a) sinh(z) sin(a) x

+2sinh(2z) sin(2a) cosh(z) cos(a) x




Regular two-solitonic solution
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i) Annulation of solitons
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Small perturbation of condensate
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Small perturbation of condensate

If R, #1, R, #1 interference of solitons is not complete, and the
dressing is not trivial. It is given by expression:

ON
0P = —2— NOW:
v A

A, = Acos(a) +1gAsin(a) A, = Acos(a) —l1caAsin(«)
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_i(a+D)esin(a) 190 — G
N = > ( 3 2) A= 2 2
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Small perturbation of condensate

cosh(&eax +l1a)sin(\Wx—6,)
—cosh(éex—la)sin(Wx+6,) —sin(S)

o =A—cAi(l+a) cosh((L+ @)z x) — Cos(S)

Here:
&=-2Acos(a) Y =2Asin(a)

One can simplify ¢ at 6, =6, :%, a=1:

cosh(&ex) cos(Wx) cos(ax)

@ =A+4eAl
cosh(2&ex) +1




41 Small perturbation of condensate
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Small perturbation of condensate
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Small perturbation of condensate
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Small perturbation of condensate
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Small perturbation of condensate (2N-solitonic case)
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Small perturbation of condensate (2N-solitonic case)
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Solitonc atom
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