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Fig. 1. Phase portraits of System (15): (a) Homoclinic or-
bits (8 = —1/10, 82 = 1/18); (b) heteroclinic orbits (8, =
1, By = -5/9).
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Fig. 2. (a) Propagation of bright solitary wave via Solution
(22) with the parameters chosen as a; = 1, ap = 2, a3 = 1,
=8 a5=2,a;=6,a=4,a3=6,c=1,K=1, 0 =
51/16, ¢ = 1, a = 1; (b) propagation of dark solitary wave
via Solution (25) with the parameters chosen as a; = -1,
=2, 03=104=-8, a5=-2, 056 =6, a; =-4, ag =6,
c=-T,K=1, 0 =-123/32, e =1, a=1.
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PR EENTi (32) FUAYRFE S V, FAHEE V, 95R
ik

3 i (32) SRR — By IR T Bl Jy A AL, o2
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Fig. 3. The propagation of one breather via Solution (32)
with the parameters chosen as € =0, n=1/2, ¢=2/5

and a =0.
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+

a? +4c¢? — 4n? + 4a€ +4£2 + /D,

)

(33)
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BETE @ = —2 b AL, Jefbit, MHERE V, 7 0 = —2

— @3+ /(2 +a)*(20 + 4a + a2)]

—a{48+3[4+\/(2+a)2(20+4a+a2)] o
_2[48+5\/(2+a)2(20+4a+a2)]} g -ig
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B4 PRWF 00 R B V(40 554k ) RAH 3 BV, (B 0
L) BESH a IR R

Fig. 4. Group velocity Vg (red-solid line) and phase velo-
city Vp (blue-dot line) of the breather.

8o = \/(2+a)2(20+4a+a2) —4—4a - a?,
(39)
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Fig. 5. The propagation of first-order rogue wave via Solu-
tion (42) with the parameters chosen as £ =1, n=1,
c=1,a1=1,as=1and a =-2.
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Study on the generation mechanism of bright and dark
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Abstract

In this paper, we study the generation mechanism of bright and dark solitary waves and rogue wave for the
fourth-order dispersive nonlinear Schrodinger (FODNLS) equation, which can not only model the nonlinear
propagation and interaction of ultrashort pulses in the high-speed optical fiber transmission system, but also
govern the nonlinear spin excitations in the onedimensional isotropic biquadratic Heisenberg ferromagnetic spin
with the octupole-dipole interaction. Firstly, via the phase plane analysis, we obtain both the homoclinic and
heteroclinic orbits for the two-dimensional plane autonomous system reduced from the FODNLS equation.
Further, we derive the bright and dark solitary wave solutions under the corresponding conditions, which
reveals the relationship between the homoclinic (heteroclinic) orbit and solitary wave. Secondly, based on the
exact first-order breather solution of the FODNLS equation over a nonvanishing background, we give the
explicit expressions of group and phase velocities, and reveal that there exists a jump in both the velocities.
Finally, in order to verify that the breather becomes a rogue wave at the jumping point, we obtain the first-
order rogue wave solution by taking the limit of the breather solution at such point, which confirms the

relationship of the generation of rogue wave with the velocity discontinuity.

Keywords: homoclinic and heteroclinic orbits, solitary waves, rogue wave, velocity discontinuity
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