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Rome, Italy

Dissipative solitons are localized structures (LSs) found in a plethora of different fields of sciences, ranging
from plant population ecology to nonlinear optics [1]. These states form due to a double balance between antag-
onistic phenomena: on one hand dispersion counteract nonlinearity, while on the other hand energy gain balances
losses. In optical resonators, LSs appear in the form of dark and bright pulses of light, and underline impor-
tant applications such as the generation of frequency combs [2]. In the mean-field approximation, the modified
Lugiato-Lefever equation including second- and fourth-order chromatic dispersion
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describes the dynamics of such states [3]. Here, A is the complex electric field amplitude, t represents the slow
time coordinate, and x corresponds to the fast time in fiber cavities or angular variable in microresonators. The
second- and fourth-order dispersion coefficients are respectively β2 and β4, the non-linearity is of Kerr-type, the
gain is modeled by S, the losses are linear and ∆ describes the detuning.

When β4 = 0, and β2 = 1, this system supports dark LSs like those depicted in Figs. (i)-(ii). These states
undergo a collapsed homoclinic snaking bifurcation structure which is depicted in Figs. (a),(c), where stable (un-
stable) states are represented using thick (thin) lines [4]. The formation of these states is related to the locking
of fronts connecting two homogeneous states [5]. In this work we study the modification of this scenario when
β4 ̸= 0. Diagrams shown in Figs. (b),(d) illustrate such modification when β4 = 10. We have shown that at this
value dark LSs survive, and bright LSs arise, leading to the collapsed snaking depicted in Fig. (d). Two examples
of such states are shown in Fig. (iii)-(iv).

Fig. 1 Panels (a) and (c) show the collapsed snaking undergone by dark LSs [see (i) and (ii)] when β4 = 0. Panels (b) and (d)
show the modification of such structure. When β4 = 10, and the stabilization of bright LSs [see (iii), (iv)]. Here ∆ = 5.

We have performed a detailed bifurcation analysis of these states, computed their stability and established their
existence extension in the parameter space. Funding: Marie Sklodowska-Curie Actions (101023717).
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