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Îïèñàíèå ìåõàíèçìà âîçíèêíîâåíèÿ ðàçíîñòè ýëåêòðè÷åñêèõ ïîòåíöèàëîâ, îñíîâàííîå íà ãèä-
ðîäèíàìè÷åñêîé ìîäåëè çàðÿæåííîãî ãàçà, áûëî ïðåäëîæåíî Â.È. Ïóñòîâîéòîì â ðàáîòå [1]. Èì
áûëî ïîëó÷åíî ñëåäóþùåå íåëèíåéíîå äèôôåðåíöèàëüíîå óðàâíåíèå äëÿ îïèñàíèÿ ðàñïðåäåëå-
íèÿ ýëåêòðè÷åñêîãî ïîëÿ ïðè îäíîìåðíîì äâèæåíèè çàðÿæåííîãî ãàçà:
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ãäå y(ξ, τ) � áåçðàçìåðíàÿ íàïðÿæåííîñòü ýëåêòðè÷åñêîãî ïîëÿ, ξ, τ � ïðîñòðàíñòâåííàÿ è âðå-
ìåííàÿ êîîðäèíàòû, y0 � ïîñòîÿííàÿ.
Â äîêëàäå ïðåäñòàâëåí ìåòîä ïîñòðîåíèÿ òî÷íûõ ðåøåíèé óðàâíåíèÿ (1), îñíîâàííûé íà òåîðèè

ñèììåòðèé [2].

Òåîðåìà. Àëåãáðà Ëè òî÷å÷íûõ ñèììåòðèé óðàâíåíèÿ (1) áåñêîíå÷íîìåðíà è ïîðîæäåíà âåê-
òîðíûìè ïîëÿìè
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ãäå F1(τ), F2(τ), F3(τ) � ïðîèçâîëüíûå ôóíêöèè, à òî÷êà � ïðîèçâîäíàÿ ïî τ .
Ýòà àëãåáðà ñèììåòðèé ïðèìåíÿåòñÿ äëÿ ïîñòðîåíèÿ òî÷íûõ ðåøåíèé óðàâíåíèÿ (1). Íàïðè-

ìåð, ðàññìàòðèâàÿ ñèììåòðèþ X2 è ïîëàãàÿ F2(τ) ≡ 1, ïîëó÷èì ïîòîê ϕt, ïîðîæäàåìûé ýòèì
âåêòîðíûì ïîëåì. Îí èìååò ñëåäóþùèé âèä
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ãäå p � ïàðàìåòð ñäâèãà âäîëü òðàåêòîðèé. Òîãäà èíâàðèàíòíîå ðåøåíèå èìååò âèä
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ãäå J(z) � ïðîèçâîëüíàÿ ôóíêöèÿ.

Ïîëó÷èì ðåäóöèðîâàííîå îáûêíîâåííîå äèôôåðåíöèàëüíîå óðàâíåíèå, êîòîðîå èíòåãðèðóåòñÿ
â êâàäðàòóðàõ, îäíàêî ââèäó ãðîìîçäêîñòè îáùåå ðåøåíèå çàïèñûâàòü íå áóäåì. Îäíî èç ÷àñòíûõ
ðåøåíèé èìååò âèä
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ãäå KummerM(µ, ν, z) � ôóíêöèÿ Êóììåðà, ðåøåíèå âûðîæäåííîãî ãèïåðãåîìåòðè÷åñêîãî óðàâ-
íåíèÿ
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Ðåøåíèå èñõîäíîãî óðàâíåíèÿ ïîëó÷èì, ïîäñòàâèâ âûðàæåíèå z ÷åðåç èñõîäíûå ïåðåìåííûå
ñèñòåìû τ, ξ
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Ðèñ. 0.1. Ãðàôèê íàïðÿæåííîñòè ýëåêòðè÷åñêîãî ïîëÿ

Ìîæíî óâèäåòü, ÷òî íà ãðàôèêå ïðèñóòñòâóåò îñîáåííîñòü â âèäå êðèâîé, îïðåäåëÿåìîé íóëåì
çíàìåíàòåëÿ 4

√
τ + ξ+2 = 0. Èìåííî íà ýòîé êðèâîé íàïðÿæåííîñòü ïîëÿ ñòðåìèòñÿ ê áåñêîíå÷-

íîñòè � ñêàïëèâàþòñÿ çàðÿäû è âîçìîæíî ïîÿâëåíèå ìîëíèè.
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