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Zupnik B.M. E2-99-24

Harmonic Superpotentials and Symmetries

in Gauge Theories with Eight Supercharges

Models of interactions of D-dimensional hypermultiplets and supersymmetric gauge
multiplets with N = 8 supercharges (D £ 6) can be formulated in the framework of harmonic

superspaces. The effective Coulomb low-energy action for D =5 includes the free and
Chern¾Simons terms. We consider also the non-Abelian superfield D = 5 Chern¾Simons
action. The biharmonic D = 3, N = 8 superspace is introduced for a description of l and r

supermultiplets and the mirror symmetry. The D = 2,(4,4) gauge theory and hypermultiplet
interactions are considered in the triharmonic superspace. Constraints for D = 1, N = 8 su-
permultiplets are solved with the help of the SU Spin( ) ( )2 5× harmonics. Effective gauge ac-
tions in the D ≤ 3, N = 8 superspaces contain constrained (harmonic) superpotentials satis-
fying the ( )6 − D Laplace equations for the gauge group U( )1 or corresponding ( )6 − D p-di-
mensional equations for the groups [ ( )]U p1 . Generalized harmonic representations of
superpotentials connect equivalent superfield structures of these theories in the full and ana-
lytic superspaces. The harmonic approach simplifies the proofs of non-renormalization
theorems.

The investigation has been performed at the Bogoliubov Laboratory of Theoretical

Physics, JINR.
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Ãàðìîíè÷åñêèå ñóïåðïîòåíöèàëû è ñèììåòðèè

â êàëèáðîâî÷íûõ òåîðèÿõ ñ âîñåìüþ ñóïåðçàðÿäàìè

Ìîäåëè âçàèìîäåéñòâèÿ D-ìåðíûõ ãèïåðìóëüòèïëåòîâ è ñóïåðñèììåòðè÷íûõ êà-
ëèáðîâî÷íûõ ìóëüòèïëåòîâ ñ N = 8 ñóïåðçàðÿäàìè (D ≤ 6) ìîãóò áûòü ñôîðìóëèðîâàíû
â ðàìêàõ ãàðìîíè÷åñêèõ ñóïåðïðîñòðàíñòâ. Ýôôåêòèâíîå êóëîíîâñêîå íèçêîýíåðãåòè-
÷åñêîå äåéñòâèå äëÿ D = 5 âêëþ÷àåò ñâîáîäíûé ÷ëåí è ÷ëåí ×åðíà¾Ñàéìîíñà. Ìû ðàñ-
ñìàòðèâàåì òàêæå íåàáåëåâî ñóïåðïîëåâîå D = 5 äåéñòâèå ×åðíà¾Ñàéìîíñà. Áèãàðìî-
íè÷åñêîåD = 3, N = 8 ñóïåðïðîñòðàíñòâî ââîäèòñÿ äëÿ îïèñàíèÿ l è r ñóïåðìóëüòèïëå-
òîâ è çåðêàëüíîé ñèììåòðèè. D = 2 4 4, ( , ) êàëèáðîâî÷íàÿ òåîðèÿ è âçàèìîäåéñòâèÿ
ãèïåðìóëüòèïëåòîâ ðàññìàòðèâàþòñÿ â òðèãàðìîíè÷åñêîì ñóïåðïðîñòðàíñòâå. Ñâÿçè
äëÿ D = 1, N = 8 ñóïåðìóëüòèïëåòîâ ðåøàþòñÿ ñ ïîìîùüþ SU Spin( ) ( )2 5× ãàðìîíèê.
Ýôôåêòèâíûå êàëèáðîâî÷íûå äåéñòâèÿ â ïîëíûõ D ≤ 3, N = 8 ñóïåðïðîñòðàíñòâàõ ñî-
äåðæàò îãðàíè÷åííûå (ãàðìîíè÷åñêèå) ñóïåðïîòåíöèàëû, óäîâëåòâîðÿþùèå ( )6 − D
óðàâíåíèÿì Ëàïëàñà äëÿ êàëèáðîâî÷íîé ãðóïïû U( )1 èëè ñîîòâåòñòâóþùèì
( )6 − D p-ìåðíûì óðàâíåíèÿì äëÿ ãðóïï [ ( )]U p1 . Îáîáùåííûå ãàðìîíè÷åñêèå ïðåäñòà-
âëåíèÿ ñóïåðïîòåíöèàëîâ ñâÿçûâàþò ýêâèâàëåíòíûå ñóïåðïîëåâûå ñòðóêòóðû ýòèõ òåî-
ðèé â ïîëíîì è àíàëèòè÷åñêèõ ñóïåðïðîñòðàíñòâàõ. Ãàðìîíè÷åñêèé ïîäõîä óïðîùàåò
äîêàçàòåëüñòâà òåîðåì íåïåðåíîðìèðîâêè.
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