
Surface Solitons

i
dE1

dz
+ ↵E1 + E2 + �|E1|2E1 = 0,

i
dEn

dz
+ ↵En + (En+1 + En�1) + �|En|2En = 0

En(z) = exp(i�z)EnStationary mode:

g=0 : � = ↵ + 2 cos(k)En ⇠ sin(kn)

NO SURFACE MODE

k =
m⇡

N + 1



Surface Solitons

� 6= 0 Use Newton-Raphson + judicious 
initial condition (antiadiabatic limit
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Existence and stability: The constraint method
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(1) Compute an odd mode centered at n. Obtain all {En} and power P

(2) Fix amplitude at n+1 to be En+1 + ✏

(3) Solve all NR equations for Em (m 6= n+1) keeping power fixed at P, arriving

to intermediate state centered between n and n + 1.

(4) Obtain X and H for intermediate state.

(5) increase ✏ and repeat procedure until amplitudes at sites n and n+1 coincide

(even mode).

Stationary solutions
Ue↵ = H(X)
dH/dX=0
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P < Pc P > Pc

P < Pc : surface is repulsive

even modes unstable
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