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3ynHuk B.M. E2-99-24
TapMOHHMYECKHE CYNEPIIOTEHIMATbI 1 CUMMETPHU
B KQTHOPOBOYHBIX TEOPHUSIX C BOCEMBIO Cylep3apsaamMmu

Mopenu B3auMoaeicTBHsl D-MEpHBIX T'HIIEPMYJIbTHINIETOB U CyNEPCUMMETPUYHBIX Ka-
JTMOPOBOYHBIX MYJIBTHILIETOB ¢ N = 8 cynep3apsiamu (D < 6) MOryT GbITh C(HOPMYIUPOBAHBI
B paMKaX rapMOHHYECKHX CYHNepIpOCTPaHCTB. DheKTHBHOE KYTOHOBCKOE HU3KOIHEPIeTH-
yeckoe aeiicteue 11t D = 5 BKITIowaeT cBo6oaHbIN wieH u wieH Yepna—CaiiMonca. M pac-
cMaTpHBaeM Takxe HeabeneBo cyneprionesoe D = 5 neiictue Yepna—Caiimonca. burapmo-
Hyeckoe D = 3, V' = § cynepnpocTpaHCTBO BBOAUTCS VISl ONIMCAHUS [ ¥ ' CYIIepMYIIbTHILIE-
TOB U 3epKalbHOU cummerpuu. D = 2,(4,4) kanubpoBouHas TEOpHsi U B3aUMOICHUCTBUS
TUIEPMY/IbTHIUIETOB PacCMaTPUBAIOTCd B TPUTAPMOHUYECKOM cymeprpocTpaHcTse. Ces3u
g D =1, N = 8 cynepMynbTHINIETOB pemiaiotcs ¢ noMomipio SU(2) x Spin(5) rapMOHUK.
D ekTrBHbIe KATHOPOBOYHbIE IEUCTBUS B TOMHBIX D < 3, AV = 8 cyneprnpocTpaHCTBax co-
JepXKar OrpaHUYeHHble (FapMOHUYECKME) CYyIEepIIOTEeHIMANbl, yrosierBopswomme (6 — D)
ypaBHenusm Jlarutaca  is KanuOpoBouHoil  rpymmbl U(l) WM COOTBETCTBYIOLIMM
(6 - D)p-mepubiM ypasaeHusaM uis rpynn [U(1)]P. O6o0mmeHHble TapMOHUYECKHE TpeacTa-
BJICHUSI CYIIEPIIOTEHIMAIOB CB3bIBAIOT SKBHBAJICHTHBIE CYIIEPIIOJIEBbIe CTPYKTYPhI 3THX TEO-
pHii B [IOJTHOM M aHAIUTUYECKUX CYNEpPIPOCTPaHCTBaX. ['apMOHMYECKUH MOAX0[ yInpoLaeT
JIOKa3aTeNIbCTBA TEOPEM HEIePEHOPMHPOBKHU.

PaGora BbionHena B JlaGoparopun Tteoperndeckoil ¢usuku uM. H.H.Boromo6osa
OUIHN.

IpenpunatT O6bEIMHEHHOTO HHCTUTYTA AIEPHBIX HccienoBanmii. y6na, 1999

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 V" = 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
Chern—Simons terms. We consider also the non-Abelian superfield D = 5 Chern—Simons
action. The biharmonic D = 3, 9 = 8 superspace is introduced for a description of / 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, V' = 8 su-
permultiplets are solved with the help of the SU(2) x Spin(5) harmonics. Effective gauge ac-
tions in the D < 3, 9V = 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(1)})". Generalized harmonic representations of
superpotentials connect equivalent superfield structures of these theories in the full and ana-
Iytic 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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