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The second variation of an energy functional
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Kinks: second variation
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Kinks: second variation
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Kinks: second variation
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Kinks: second variation
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A surprising theorem
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A surprising theorem
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Vortices: second variation of the energy
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Vortices: second variation of the energy
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Another surprising theorem
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Another surprising theorem
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Vortices: second variation of the energy (take 2)
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Vortices: second variation of the energy (take 2)
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Vortices: second variation of the energy (take 2)
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Extending %
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Extending %
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Extending 4

oo miL (TN 9: CIL)— TN
X +—> (f&e'x) dx)

(T NAUACE = G = D,
=, %*H = D

$o H(E,x):l(?,.{):ﬁo =) %+(f,¢)=o
('L et o)

J.M. Speight (University of Leeds) 12



Extending %

oo miL (TN g: CIL)— TN
X +—> (f&e'x) dA)

/ﬁ Tloed'it) — Q' (v@Cr) @™ ()
T Tog"

J.M. Speight (University of Leeds) 12



Extending %

oo' ML (TS 9: CIE)—= T L W]
p X v—> (X, dr)

/i Tled'it) — Q' (v@Cr) @™ ()
T - Togt
=T = haggt:- =P

J.M. Speight (University of Leeds) 12



Extending %
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A symmetry of H
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Proof of the (second) surprising theorem
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Proof of the (second) surprising theorem
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Proof of the (second) surprising theorem

: (‘i% | © '1
o | H e
S, 7 G —> G
Se ) Fr=ds = Shed ksa-A)

J.M. Speight (University of Leeds) 14



Proof of the (second) surprising theorem

. (‘i‘% | o 1
oIH Cn
S. C»-’Qi’

§eCs.. Fg=\5 = S’(;)e&. HS @)= ASk)
ﬁx X = qux)’ %Qx k%fX) Geoet,.

J.M. Speight (University of Leeds) 14



Two-vortex scattering
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Two-vortex scattering
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Let us “generalize”: CP! vortices
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Let us “generalize”: CP! vortices
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Let us “

generalize”: CP! vortices
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Two winding numbers (n., n_)
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Let us “generalize”: CP! vortices
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Let us “generalize”: CP! vortices
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Shape mode is very lightly bound
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(ny,n_) =(2,0): spectral
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