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he localized optical modes and low threshold lasing in spiral photonic media are studied. One of the most studied media

of this kind are the cholesteric liquid crystals (CLC). It is why the studying of the problem is performed for the certainty at
the CLCs example. A brief survey of the recent experimental and theoretical results on the low threshold distributed feedback
(DFB) lasing in CLC and new original theoretical results on the localized optical modes in CLC (edge (EM) and defect (DM))
related to the low threshold lasing at the frequencies of EM and DM are presented. An analytic approach to the theory of
the EM and DM optics in CLC is developed. The chosen model (absence of dielectric interfaces in the studied structures
and, consequently, no Fresnel reflection at the boundaries) allows one to get rid off the polarization mixing at the surfaces
of the CLC layer and the defect structure (DMS) and to reduce the corresponding equations to the equations for the light of
diffracting in the CLC polarization only. The dispersion equations determining connection of the EM and DM frequencies with
the CLC layer parameters and other parameters of the DMS are obtained.and analyzed. As specific cases are considered DMS
with an active (i.e., transforming the light intensity or polarization) defect layer. The DMS with birefringent, absorbing and
amplifying defect layers in a perfect CLC structure are studied. It is shown that the layer birefringence reduces the DM lifetime
in comparison with the case of DM at an isotropic defect layer. Correspondingly, the effect of the lasing threshold reducing
at the DM frequency is not so pronounced as in the case of the DMS with an isotropic defect layer. The case of DMS with low
defect layer bire fringence is studied in details. It is shown that adjusting of the lasing frequency to the DM frequency (for a
DMS with a dye used for the lasing placed in the defect layer) results in a significant lowering of the lasing threshold and the
threshold gain is lowering with increase of defect layer thickness. The case of CLC layers with an anisotropic local absorption
is also analyzed and the corresponding analytic expressions for the transmission and reflection coeflicients are presented. The
options of experimental observations of the theoretically revealed phenomena are discussed.
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