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Bifurcation from the
essential spectrum

Edge bifurcation
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Potential is NOT small
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Standing Wave

φ(x, t) = e u(x)−it

where

Golovanich and Marzuola:

0 < ε≪ 1



Linearization at wave and spectrum

Rotating frame --> Re and Im parts --> Linearize at 

σess
GAP EIGENVALUES??

Schlag, Simpson-Marzuola



soliton only potential only

No gap eigenvalues
No end-point resonance

# gap eigenvalues = # positive
eigenvalues of Schr  dinger eq. = 
Gap eigenvalues are             from end-
points of the essential spectrum

ö

Theorem (Fleurantin, Marzuola, J.) There are at least (exactly?)  

gap eigenvalues in 

Contrast with Kapitula and Sandstede (1998)



Interesting Aspects

1. Resetting into DS framework: compactification and
desingluarization

2. Maslov Index: invariance of space of Lagrangian planes
3. Separation of soliton and potential: GSP
4. Estimates for gluing: blow-up at end-point of essential

spectrum and bootsrapping estimates

see difference with Kapitula and Sandstede's work on
bifurcation from the essential spectrum
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WLOG can take    real
and     imaginary (note
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Setup
 

1. Write as a system and append equation for
2. Campactify by introducing
3. Desingularize by changing independent variable to

r

s = r + ln r



BC for eigenvalue:

regularity as

decay as

BC conditions correspond to 2D subspaces

Natural to consider flow induced on G ×2,4 0, 1[ ]

The space of Lagrangian planes is an invariant submanifold

ω is an eigenvalue if



EIGENVEALUE       is an eigenvalue if there is a heterocliniciω

Σ =0 {R = S = 0} ∈ {σ = 0}

Σ =1 {P = Q = 0} ∈ {σ = 1}

soliton

potential

σ0

σ =1 1 − ε

0 < α < 1

finite but bdd
away from 1

σ =ε 1 − εα



Rescale for potential part:

ρ = εr

τ =
ρ+ 1
ρ

covering space of  Λ(2) is S × 0, 12 ( )



Coordinates on
2-plane determined by 2 linearly

independent 4-vectors ( a1
b1

a2
b2

a3
b3

a4
b4

)
global but awkward as needs

projectivizing and use of
quadratic G-condition

easy to compute
with but local

subspace is the graph of A



Blue curve is governed
by soliton only and so

has nice limit as 

s→ +∞
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(soliton only) and no potential

From soliton's viewpoint,     is smallω

So, look in neighborhood of fixed point at
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Blow up singularity at 



Key is to understand flow on

ζ

→ cst

ζ

→ cst

3D 1D

No end-point
resonance 
⟹ A ω = 00 ( )
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Alles Gute zum Geburtstag
Text

Vielen Dank,


