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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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ÍÅËÈÍÅÉÍÛÉ ÏÅÐÅÍÎÑ ÈÇËÓ×ÅÍÈß Â
ÐÅÇÎÍÀÍÑÍÛÕ ËÈÍÈßÕ Ñ ÍÅÊÎÃÅÐÅÍÒÍÛÌ

ÐÀÑÑÅßÍÈÅÌ

À.Õ.ÕÀ×ÀÒÐßÍ

Â äàííîé ñòàòüå ðàññìàòðèâàåòñÿ ðåøåíèå óðàâíåíèÿ íåëèíåéíîãî  ïåðåíîñà

èçëó÷åíèÿ â ðåçîíàíñíûõ ëèíèÿõ ïðè ÷àñòè÷íîì ïåðåðàñïðåäåëåíèè ÷àñòîòû.

Ñóùåñòâîâàíèå êîíñòðóêòèâíîãî ðåøåíèÿ äâóìåðíîãî èíòåãðàëüíîãî óðàâíåíèÿ

äîêàçàíî äëÿ îáùåãî ñëó÷àÿ íåëèíåéíîñòè ñ íåêîãåðåíòíûì ðàññåÿíèåì.

Îñîáîå âíèìàíèå óäåëåíî ðàçëè÷íûì âèäàì íåëèíåéíûõ çàâèñèìîñòåé ôóíêöèè

èñòî÷íèêà îò ñðåäíåé èíòåíñèâíîñòè. Ïîìèìî íåëèíåéíîñòè, îòäåëüíî ðàññìîò-

ðåíû òàêæå ñëó÷àè êîãåðåíòíîãî, ïîëíîãî è îáùåãî ÷àñòîòíîãî ïåðåðàñïðå-

äåëåíèÿ. Íà îñíîâå òåîðåòè÷åñêèõ ðåçóëüòàòîâ ïðîâåäåíû  ÷èñëåííûå ñèìóëÿöèè

äëÿ äåìîíñòðàöèè êà÷åñòâåííûõ è êîëè÷åñòâåííûõ ðàçëè÷èé ìåæäó ëèíåéíûìè

è íåëèíåéíûìè ðåøåíèÿìè. ×èñëåííûå ðàñ÷åòû âûïîëíåíû äëÿ ðàçëè÷íûõ

ñïåêòðàëüíûõ ëèíèé, âîçíèêàþùèõ â ìàçåðàõ, à òàêæå äëÿ ñîëíå÷íûõ è

çâåçäíûõ õðîìîñôåð.

Êëþ÷åâûå ñëîâà: óðàâíåíèå ïåðåíîñà: íåëèíåéíîñòü: íåêîãåðåíòíîå ðàññåÿíèå:

      èòåðàöèÿ: ñõîäèìîñòü: ðåçîíàíñíûå ëèíèè
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