
Equilibrium con�gurations of point charges in planar domains

G.N. Khimshiashvili (Ilia State University, Tbilisi)
G.K. Giorgadze (Tbilisi State University, Tbilisi)

E-mail address : gogikhim@yahoo.com, gia.giorgadze@tsu.ge

We discuss the possibility of stabilizing a given con�guration of point charges in convex planar
domain D using the electrostatic potential of point charges placed on the boundary B of D.
An algebraic approach to this problem will be described and illustrated by typical results of
three types. First, we prove that, for any �nite con�guration X of points in D, there exists
a system S of charges on B such that all points of X are critical points of the electrostatic
potential of S. Second, a similar result will be established in the case where X consists of
equal point charges and one considers the total electrostatic potential of all charges in X
and S. Finally, we will present some situations where the arising equilibrium con�guration
is stable with respect to small displacements of any charge considered. In conclusion we will
indicate possible applications of our approach to constructions of abstract analogs of Paul
electromagnetic traps and perspectives of using computer algebra for calculating the values
and positions of stabilizing charges in concrete situations.
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Îáñóæäàåòñÿ âîçìîæíîñòü ñòàáèëèçàöèè çàäàííîé êîíôèãóðàöèè òî÷å÷íûõ çàðÿäîâ â
âûïóêëîé îáëàñòè D ïëîñêîñòè ñ ïîìîùüþ ýëåêòðîñòàòè÷åñêîãî ïîòåíöèàëà ñèñòåìû
çàðÿäîâ íà ãðàíèöå B îáëàñòè D. Áóäåò îïèñàí îáùèé àëãåáðàè÷åñêèé ïîäõîä ê ýòîé
çàäà÷å è â êà÷åñòâå èëëþñòðàöèè áóäóò ïðèâåäåíû òèïè÷íûå ðåçóëüòàòû òð¼õ òèïîâ.
Âî-ïåðâûõ, áóäåò ïîêàçàíî, ÷òî äëÿ ëþáîé êîíå÷íîé êîíôèãóðàöèè òî÷åê X â D
ñóùåñòâóåò ñèñòåìà çàðÿäîâ S íà ãðàíèöå B, òàêàÿ, ÷òî âñå òî÷êè èçX ñóòü êðèòè÷åñêèå
òî÷êè ïîòåíöèàëà ñèñòåìû çàðÿäîâ S. Âî-âòîðûõ, àíàëîãè÷íûé ðåçóëüòàò áóäåò
óñòàíîâëåí â ñëó÷àå, êîãäà X ñîñòîèò èç ðàâíûõ òî÷å÷íûõ çàðÿäîâ è ðàññìàòðèâàåòñÿ
ïîëíûé ýëåêòðîñòàòè÷åñêèé ïîòåíöèàë âñåõ çàðÿäîâ èç X è S. Íàêîíåö, áóäóò
îïèñàíû íåêîòîðûå ñèòóàöèè, â êîòîðûõ âîçíèêàþùàÿ ðàâíîâåñíàÿ êîíôèãóðàöèÿ
óñòîé÷èâà ïî îòíîøåíèþ ê ìàëûì ñìåùåíèÿì ëþáîãî èç ðàññìàòðèâàåìûõ çàðÿäîâ.
Â çàêëþ÷åíèå áóäóò óêàçàíû âîçìîæíûå ïðèëîæåíèÿ íàøåãî ïîäõîäà ê ïîñòðîåíèþ
àáñòðàêòíûõ àíàëîãîâ ýëåòðîìàãíèòíûõ ëîâóøåê Ïàóëÿ è ïåðñïåêòèâû èñïîëüçîâàíèÿ
êîìïüþòåðíîé àëãåáðû äëÿ âû÷èñëåíèÿ çíà÷åíèé è ïîëîæåíèé ñòàáèëèçèðóþùèõ
çàðÿäîâ â êîíêðåòíûõ ñèòóàöèÿõ.
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