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B nasepHoii cpelie ¢ HACBHILAKOIIMMUCSA YCUJIECHUEM U TOIVIOIICHUEM WIIH K€ B
Ja3epe ¢ TakoM Cpefod M JOCTAaTOuyHO OOJIBIION JIMHOM pe3oHaTropa aBTOpaMHU paHee
MIPOAEMOHCTPUPOBAH KJIACC JAUCCUIIATUBHBIX TPEXMEPHBIX TOMOJIOTHYECKUX COTUTOHOB
(Veretenov et al., 2016, 2017). Takue COTUTOHBI OOATAIOT «CKEIETAMIU» — HAOOPOM He-
CKOJIbKUX 3aMKHYTBIX M HE3aMKHYTBIX BUXPEBBIX JIMHUH, HA KOTOPBIX TOJE 0OpalaeTcs
B 0, a (haza nmpu 006X07Ie KOTOPHIX MOTyYaeT MpupalieHue, kparHoe 27. CymecTBEHHO, 4TO
00JIaCTH MapaMeTpPOB CXEMBI, B KOTOPBIX PAa3JIMYHbBIC THITHI TOMOJIOTUYECKUX COTUTOHOB
CYLIECTBYIOT U YCTOWUYUBBI, EPEKPBIBAIOTCSI. COOTBETCTBEHHO BO3HMKAET BOIIPOC O Xa-
pakTepe U3MEHEHUs! CTPYKTYPbI COTUTOHOB U MX CKEJIETOB IPU MEJJICHHOM W3MEHEHUU
napaMmeTpoB. OTBET Ha 3TOT BOIIPOC B OCHOBHOM B PaMKaX YMCJIEHHOTO MOJIEIUPOBaHUS
Y CIIy’KUT IPEIMETOM HACTOSIIETO TO0KIAAa.

HcxonHpiM ypaBHEHUEM CIYKUT OOOOIIEHHOE KOMIUIEKCHOE ypaBHeHHe [MH3-
Oypra-Jlanmay as MEUICHHO MEHSIIOIIIEHCST OrHOAlOIIEeH OIS, MPUIEeM IBOITIOIMOHHOMN
NEPEMEHHOM CITY)KUT MPOA0IbHAs KOOPAMHATA BJIOJIb TPACCHI IPEUMYILIECTBEHHOTO pac-
npoctpanenus z (Veretenov et al., 2017). KoHTponbHbIM mapaMeTpoM CIyKUT Kodhdu-
IIMEHT JIMHEHHOTO (HEHACHIIEHHOTO) yCuIeHus nous g . HadanbHoe 3HaY€HUE ITOro
napaMeTrpa OTBeYaeT LEHTPAIbHON YacTu 00NacTH YCTOWYMBOCTH UCXOJHOTO COJMTOHA
(U151 OLIPENENEHHOCTH — «COJIOMOHOBA COJIMTOHAY). 3aTE€M g, MEIUIEHHO BO3PACTAET, IIe-
pecekasi TpaHHIly YCTOHYHMBOCTH, IMOCIIE YETO CTaOWIM3HPYETCsl M MEUIEHHO yOBIBAET,
BO3BpAIlasACh B KOHIIE KOHIIOB K HCXOJHOMY 3HAU€HUIO.

MpbI AeMOHCTpHUPYEM, YTO B PE3yjbTaTe TAKOTO TMCTEPE3UCHOTO LMKIJIA COJTUTOH
HE BO3BpAIAETCA K UCXOJHOMY — €0 CTPYKTypa KapIWHAJIbHO YIpPOIIAeTCs. DTO BbI-
pakaeTcsi B YMEHbBILIEHUH 3HAYEHUHN Pa3IMUHBIX TOMOJIOTUYECKUX MHIEKCOB, a TAKXKE B
YMEHbILIEHUU HEPTHH IOJISI U YBEIMUECHUU YHEPIUH aKTUBHOU Cpelibl (3a BBIYETOM €€
nocTosHHOro (hona). Ha cramun yMeHbLIEHHs g, TONOJIOTUYECKME XaPAKTEPUCTUKH HE
MEHSIIOTCA ([1Ba «CONMTOHA-s0510Ka»). Ilepexoanblil mpolece BKIIOYAEeT CEPUI0 AIEMEH-
TapHbBIX peakUnii epe3aMblKaHNsl BUXPEBbIX JIUHHUHA U OTPbIBA 3aMKHYTBIX METEIb MOCIIe
CWJIBHOTO M3ru0a poinuTenbCKoM BUXpeBoil tnHuu. Kpome Toro, B TeueHHE NEPEXOTHOTO
IpoIecca BOSHUKAET PsIJi HOBBIX METACTaOMIIBHBIX TUIIOB JIOKATN30BAaHHBIX TOMIOJIOTHYE-

CKUX CTPYKTYD.
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In a laser medium with saturable amplification and absorption or in a laser with such
a medium and a sufficiently large cavity length, the authors previously demonstrated a
class of dissipative three-dimensional topological solitons (Veretenov et al., 2016, 2017).
Such solitons have “skeletons” — a set of several closed and unclosed vortex lines, on
which the field turns to 0 and the phase of which bypass is incremented by a multiple of
2m. It is significant that the regions of the scheme parameters in which different types of
topological solitons exist and are stable, overlap. Accordingly, the question arises about
the nature of changes in the structure of solitons and their skeletons with a slow change
in the parameters. The answer to this question, mainly in the framework of numerical
modeling, is the subject of this report.

The initial equation is the generalized Ginzburg-Landau complex equation for a
slowly varying envelope of the field, with the longitudinal coordinate along the path of
preferential propagation z (Veretenov et al., 2017) serving as an evolution variable. The
control parameter is the coefficient of linear (unsaturated) field gain g . The initial value
of this parameter corresponds to the central part of the stability region of the original
soliton (for definiteness, the “Solomon soliton”). Then g, slowly increases, crossing the
stability boundary, after which it stabilizes and slowly decreases, eventually returning to
its original value.
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We demonstrate that as a result of such a hysteresis cycle, the soliton does not return
to the initial one — its structure is drastically simplified. This is reflected in a decrease in
the values of various topological indices, as well as in a decrease in the field energy and
an increase in the energy of the active medium (minus its constant background). At the g,
reduction stage, the topological characteristics do not change (two “soliton-apples™). The
transient process includes a series of elementary reactions of reconnection of the vortex
lines and detachment of closed loops after a strong bend of the “parent” vortex line. In
addition, during the transition process, a number of new types of localized topological
metastable structures arise.
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