Equilibrium configurations of point charges in planar domains
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We discuss the possibility of stabilizing a given configuration 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 finite configuration 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 configuration
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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Ob6cyK1aeTcd BO3MOXKHOCTh CTaOUJIM3AIUN 33JaHHON KOH(MUTIYPAIME TOYCUHBIX 3ap/I0B B
BBIIIYKJION 001acT [ IJIOCKOCTH € TMOMOIIBIO JIEKTPOCTATUYIECKOTO MOTEHIINAJIA CHCTEMBI
3apgan0B Ha rpanuie B obnactu D. Byaer onncan obmumii agredpandecKuii moaxom K 9Tl
3a7a4e W B KaUeCTBe HJLIIOCTPAINH OYAyT IMPHBEIEHBI THIHYIHBIE PE3YyIbTaThl TPEX THUIIOB.
Bo-niepBbix, Oyger mokasaHo, 4YTO st J1000i KoHe4uHON KoHdurypamuun Todek X B D
CYIIIECTBYET CUCTEeMa 3aps10B S Ha rpanuIe B, Takas, 4To Bce TOYKU 13 X CYTh KpUTUYECKHE
TOYKH IOTEHIIHAJIA CHUCTeMBbI 3apsaaoB S. Bo-BTOpPBIX, aHAJOIMYHBIA pe3ysibTaT OyaeT
YCTAHOBJIEH B Caydae, Korjaa X COCTOUT U3 PABHBIX TOUEUHBIX 3aPS/IOB U PACCMATPUBACTCS
HOJTHBIH 9JIEKTPOCTATHYeCKU moTeHnuas Bcex 3apsygoB u3 X u S. Hakowen, OymayT
OIMCAHBI HEKOTOPHIE CUTYAIIMH, B KOTOPHIX BO3HHUKAIOIIAS pPaBHOBECHAS KOHMUIYPAIAA
YCTOIYMBA 110 OTHOIIEHHWIO K MAaJIbIM CMEIIEHUsIM JII0O0I0 M3 PacCMaTPUBAEMbIX 3aps/IOB.
B zakioyenue O6yAyT ykKaszaHbl BO3MOXKHBIE NMPUJIOXKEHHS HAIIETrO IOJIX0Ja K IMOCTPOCHHUIO
a0CTPAKTHBIX aHAJIOTOB 3JIETPOMATHUTHBIX JIOBYIINEK [lay/ist 1 mepcreKTUBLI UCIOIb30BAHNA
KOMIIBIOTEPHOI ajreOpbl I BBIYHMCJIEHHSI 3HAYEHUI W IOJOKEHUH CTa0WIU3UPYIONINX
3aps/I0B B KOHKPETHBIX CHTYAIUsIX.



