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[TokazaHo aHATUTUYECKU M YUCICHHO, YTO MOHOXpOMAaTHYECKas HaKauka
BBICOKOJJOOPOTHBIX MUKPOPE30HATOPOB C KBAAPATUIHON HETMHEHHOCTHIO MOXKET
IPUBOIUTH K d(H()EKTHBHON TeHEpamuyu MPOCTPAHCTBEHHO Y3KHX JHUCCUIIATHB-
HBIX COJIUTOHOB M CBSI3aHHBIX C HUMH IIMPOKUX YaCTOTHBIX KOMOOB (IpeOEHOK)
[1-10]. Kaxxplit conmuToH (KOMO) 1yajieH — COCTOHMT U3 KOMIIOHEHT, OTHOCSIIIUXCS
K 1-if u 2-if rapMOHUKaM, CBSI3aHHBIM yCIIOBHEM cCUHXpoHM3Ma (puc. 1.2 u 1.3).
HaitnenHble HeMHEWHBIE COCTOSHUS HE TOJIBKO JIOKAJIbHO YCTOWYHUBBI, HO U pea-
JU3yeMbl TPU HE PE3KOM BKIIOYCHUH HAKAYKA W BBINIOJHEHUU YCIOBUMA:
a) Hakayka BO 2-10 FApPMOHHKY; 0) IpyINOBbIe CKOPOCTH 1-il U 2-i rapMOHHUK
Onu3Ku Mexay coOoil (s LiNbO3 PE30HATOPOB ATO COOTBETCTBYET IJIMHE

BOJIHBI Hakayku 1349 nm); B) 3Haku qucrepcuuil aus 1-if u 2- rapMOHMK IIpO-
THUBOIIOJIOXKHBI (BBITIOJIHSCTCS IS LiNbO3). HaiineHHbIE COJTMTOHHBIC PEIICHUS

MHOTronapaMeTpuyecKue — JJOMyCKaIle NepecTPOrKy BapbUPYEMBIX ITapaMeT-
poB. OHU OTHOCATCS K AABYM Kau€CTBEHHO Pa3IMYHBIM (TOMOJOTHYECKUM) TUIIAM
COJIMTOHOB — IEPUOANYECKUM U aHTUIepuoAnYecKuM. [lomyueHHbIe pe3ynbTaThl
IIPOPBIBHBIE, HE UMEIOLINE aHAJIOIOB B JIUTEPATypeE.
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Fig. 1.2. Principle scheme for
the generation of dual soliton-
comb states; R is the major ra-
R dius and ¢ is the azimuth angle
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Fig. 1.3. An example of dual soliton-comb states

It is shown analytically and numerically that monochromatic pumping of
high-Q microresonators with quadratic nonlinearity can result in an efficient gen-
eration of spatially narrow dissipative solitons and the corresponding broad fre-
quency combs [1-10]. Each soliton (comb) is dual — it consists of components
related to the first and second harmonics (FH and SH) linked to each other via the
relevant phase-matching conditions, see Figs. 1.2 and 1.3. The found nonlinear
states are not only locally stable but also self-starting — they can be accessed at
not very abrupt switching the pump on and fulfillment of the following conditions:
a) Pumping into the SH modes; b) Mutual proximity of FH and SH group veloci-
ties (for LiNbO, based resonators it corresponds to the pump wavelength

~1349 nm); The signs of the FH and SH dispersion coefficients are opposite (ful-
filled for LiNbO, based resonators). The found soliton solutions are multipara-

metric, i.e. allowing adjustment of the variable parameters of the system. They
are relevant to two qualitatively different (topological) types of solitons — periodic
and antiperiodic. The results obtained are of breakthrough kind, they have no
analogies in the literature.
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