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Motivated by a mathematical model of triangular electrostatic ion trap developed
in our previous papers, we present a few analogous results for three uniformly
charged coplanar discs. To this end, we elaborate upon several earlier results on the
Coulomb potential and equilibrium points of three non-collinear point charges. In
particular, we establish that the Coulomb potential of the so-called trapping charges
is a Morse function and give an explicit formula for its Hessian at the trapped
point. These facts, combined with the recent results of Y.-L.Tsai on three point
charges with equal magnitudes, enable us to establish that the Coulomb potential
of sufficiently small identical uniformly charged discs centered at the vertices of
regular triangle has exactly seven critical points. This implies that, for triangular
shapes sufficiently close to the regular triangle, the number of equilibrium points of
appropriately charged small discs centered at the vertices is not less than seven.

B pasButHe mMaremaTHuecKoH MOIENH TPEYTOJbHOH 3JEKTPOCTATHUECKOH HOHHOH
JIOBYILIKH, pPa3pab0TaHHOH B NpPebIAYLIMX CTATbsIX, IPUBOAATCH HECKOJBKO aHAJIOrHY-
HBIX pe3y/JbTaToOB [Js TPeX PaBHOMEPHO 3apsiaKeHHBIX KOMJaHAapHBIX AHWCKOB. C 3Tol
LeJIbI0 YTOUHSIOTCSA 60J1ee paHHHE Pe3yJbTaThl O KYJOHOBCKOM IOTEHIHaJ/le W TOUKaX
paBHOBeCHsl TpeX HEKOJIJIMHEeapHbIX TOYeYHBIX 3apsiioB. B uyacTHOCTH, ycTaHOBJIEHO,
YTO KYJOHOBCKHUH MOTEHLMAJ/ TaK Ha3blBA€MBIX JIOBYILLIEUHBIX 3aps0B ABJSETCS PYHK-
uuelr Mopca, ¥ naHa fiBHas (opMysa AJs ero reccHaHa B TOUKe, TJie HaXOLWUTCS 3a-
XBaueHHas 4acTHLA. DT (DaKThl B COUETAHHMM C HeflaBHUMHU pesyabratamu V.-J1. Llas
0 TpexX TOYEUHBIX 3apsfaX C pPaBHBIMH BeJHUYWHAMH [O3BOJISIOT YCTAHOBUTH, UTO
KYJIOHOBCKHH NOTeHLHaJ JO0CTaTOYHO MaJsblX OAMHAKOBBIX PaBHOMEPHO 3apsKeHHBIX
JUCKOB, C LIEHTPaM{ B BepUIMHAX [PaBUJbHOIO TPEyroJbHHKA, HMEEeT POBHO CeMb
KPUTHYECKUX TOUeK. DTO 03HAUAET, YTO [/ TPEYTOoJbHbIX (POPM, JOCTATOUHO OJIHU3KHUX
K TPaBUJBbHOMY TPEYroJIbHHUKY, KOJMYECTBO TOYEK PAaBHOBECHS MOAXOJSILIMX MaJsblX
3apsi’KeHHBIX JUCKOB, C LIEHTPaMHU B BepLIMHAX, He MeHbllle CeMHU.

PACS: 37.10.Ty

* E-mail: gia.giorgadze@tsu.ge
** E-mail: giorgi.khimshiashvi@iliauni.edu.ge





