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This paper addresses to the solving of the nonlinear radiative transfer equation in resonance
lines under partial frequency redistribution. The existence of a constructive solution to the two-
dimensional integral equation is proven for the general case of nonlinearity with non-coherent
scattering. Special attention is focused to different kinds of nonlinear dependencies of the source
function on the mean intensity. Along with nonlinearity, we also separately consider the cases of
coherent, complete, and general frequency redistribution. Based on the theoretical results, numerical
simulations are implemented to demonstrate the qualitative and quantitative differences between the
linear and nonlinear solutions. Numerical calculations are carried out for the different spectral lines
arising in masers, as well as in solar and stellar chromospheres.
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HEJIUHEWHBIN ITEPEHOC M3JIYVYEHUY B
PE3OHAHCHBIX JIMHUAX C HEKOTEPEHTHBIM
PACCESIHUEM

AXXAYATPAH

B nanHoI1 cTtaTthe paccMaTpUBaeTCsl pelieHre ypaBHEHWST HEJIMHEMHOro mepeHoca
U3JIyYeHUs] B Pe30HAHCHBIX JIMHMUSX TTPU YaCTUYHOM Mepepacripeie/leHUU YacTOThI.
CylecTBOBaHUE KOHCTPYKTUBHOTO PELIEHMS IBYyMEPHOIO MHTETPATILHOIO YpaBHEHUSI
JIOKa3aHO JJIs OOILero ciydyash HeJIMHEMHOCTUM C HEKOTePEHTHBIM PacCesTHUEM.
Ocoboe BHUMaHKe yAeJIeHO pa3IndHbIM BUIAM HETMHEWHbBIX 3aBUCMMOCTEN (DyHKIIUKU
HCTOYHUKA OT CpeTHEl MHTEHCUBHOCTU. [1OMMMO HEJIMHEMHOCTH, OTAEIBHO PacCMOT-
pPEeHBbI TaKKe clydyau KOTepeHTHOTro, MOJHOIO M OOLIEro YacTOTHOIO Iepepacipe-
neneHust. Ha ocHOBe TeOpeTMUeCKMX pe3yJbTaToOB MPOBEIEHbI UMCIEHHbBIE CUMYJISILIMN
JUTSI IEMOHCTPALIMY KAUECTBEHHBIX U KOJMYECTBEHHBIX PA3TUUMA MEXITY JIMHEHHBIMU
W HEeJIMHEUHBIMU pellieHUsIMU. YHCIeHHbIe pacyeThl BBITOJIHEHBI UISI pa3IMYHbIX
CMEKTPaIbHBIX JMHUM, BOZHUKAIOIIMX B Ma3zepax, a TakxKe ISl COJTHEUHBIX U
3BE3HBIX XpoMocdep.

Kitto4eBhbIe CIIOBA: YpaeHeHUe NepeHoca: HeAUHEUHOCb: HEKOREPEHMHOEe PACCEsHUe:
umepayus: CXo0UMOCMb: Pe30HAHCHble AUHUU
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