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XPM-Induced Nonlinear Coupling (1)

Nonlinear refractive index:
Electric field: 1
— E(r,t) = > X[E, exp(-iawt) + E, exp(—imw,t)] +c.C.
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Nonlinear part of the refractive index:
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Inensity-dependent nonlinear phase shift: «—j=12
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XPM-Induced Nonlinear Coupling (2)

Coupled NLSE:
Electric field:

Propagation equation:
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Coupled NLSE:
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XPM-Induced Modulation Instability (1)

Linear stability analysis:

Steady-state solution:

- A(2)= [P, explig; ()], ¢;(2)=7,(P, +2P, ))z

With a small perturbation:

- A =(\/Ej+aj)exp(i¢j)
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General solution:
—a; =Uu, exp[i(Kz - Qt)] +v; exp[-1(Kz - Qt)]

Dispersion relation:
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XPM-Induced Modulation Instability (2)

Linear stability analysis:

Dispersion relation: 1/2
SK=Q/v +{%(f1+ f)£[(f,—f,)?/4+C,,, ]1/2}
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XPM-Paired Solitons (1)

Bright-dark soliton pair:
Incase: > 3, <0& f,, >0, oy =a,=0, v, =V,
— A(z,t) =B, tanh W (t — z/V )] exp[i(K,z - Q,t)]
— A (z,t) =B, sech[W (t—z /V)]exp[i(K,z — Q,1)]
B =218y +7,|Bu)W* 1 (3117,)
< B; =27, + 11| B )W 1 (3717,)
— K =1Bl =8| 12, K, =p,(Q;-W?)/2
«V =vg‘l — Bl =V +[ B, «sON(Q, /Q,) =1
Bright-gray soliton pair:
—> A(z,1)=Q;(t—z/V)exp[i(K;z-Q;t +¢,)]

< Q(r) =B1-b’sech*Wr)], Q,(r)=Bsech(Wr) «z=t-z/V

—W =

12 12
[ 3717» j B, b= ( 27Bp% = V2P j B,

2y B — 4725 V1B =272 B,
Conditions:

—>Py<0&pB,>00) —pB,>0&4,<0 (x
= 115 > 27,05 (Normal GVD)  — 27, |B,,| <7, |Bu| (Anomalous GVD)):



XPM-Paired Solitons (2)

Periodic solitons:
Coupled NLSE: —>¢&=12z/L,, z=(t—-z/vy)/T,, A =plyu,
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— Periodic solitons in terms of the elliptic functions

Multiple coupled NLSEs:

Coupled NLSE:
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— Multicomponent vector solitons



