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We review various superspace approaches to the description of the low-energy effec-
tive action in N = 4 super Yang-Mills (SYM) theory. We consider the four-derivative
part of the low-energy effective action in the Coulomb branch. The typical components of
this effective action are the gauge field F4/X* and the scalar field Wess—Zumino terms.
We construct N' = 4 supersymmetric completions of these terms in the framework of dif-
ferent harmonic superspaces supporting A" = 2, 3,4 supersymmetries. These approaches
are complementary to each other in the sense that they make manifest different subgroups
of the total SU(4) R-symmetry group. We show that the effective action acquires an
extremely simple form in those superspaces which manifest the non-anomalous maximal
subgroups of SU(4). The common characteristic feature of our construction is that we re-
store the superfield effective actions exclusively by employing the A/ = 4 supersymmetry
and/or superconformal PSU(2,2|4) symmetry.

Ipencr BiieH 0630p p 37IMYHBIX CYHNEPIPOCTP HCTBEHHBIX HOAXOMOB K OIHC HHIO HU3-
KOBHEpreTHIecKoro apeKTHBHOro aeicTrst BN = 4 cynepcHMMeTpHYHOi Teopun SIHT —
Mumic . P ccMm TpuB ercd 9 CTh HU3KO®HEPreTHIecKoro ahheKTUBHOTO JEHUCTBHS B KyIIO-
HOBCKOH ¢ 3e, comiepX I s He Gosiee YeTblpeX MPOU3BOAHBIX Moseil. THITMYHBIMU mpen-
CT BHUTEISIMH KOMIOHEHTHBIX CII T eMBIX B 3TOM 3(h(heKTUBHOM JCHCTBHU SIBIIIOTCS WICH
F*/X* u unen Becc —3yMHHO 1 K NpHbIX nosteii. [ Hel N = 4 cynepcuMMeTpudHble
0600LIeHHsT TUX CII T €MBIX B P 3JIMYHBIX I' PMOHHYECKUX CYHEpIIpOCTp HCTB X, 0O -
I towwx seHbiME N = 2,34 p CIUMPEHHBIMH CYIEPCUMMETPUSMH. DTH CYNEpIIOJEeBble
(hOpMYIHPOBKH B3 MMHO JAOMONHSIOT APYr ApYr , obOecneduB s SIBHYI0O MHB DU HTHOCTb
OTHOCUTEJILHO P 3HBIX MOATPYIIT TOJNHOM rpymimsl R-cummerpun SU(4). DddektuHoe
IeiictBue mpuobper eT H mbonee MpocTyio (OpMy B TeX CyHEepIpoCcTp HCTB X, KOTOpPbIE
WHB PH HTHBl OTHOCHTEIBHO M KCHM JIbHBIX HE HOM JIBHBIX HOArpymm rpymmel SU(4).
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OCOOEHHOCTBI0O P CCMOTPEHHUS B p OOT X, KOTOPHIM B OCHOBHOM MOCBSIIEH JI HHBIA 00-
30p, SBISIETCA CHCTEM THYECKMI BBIBOA JAOIMYCTHMOH CTPYKTYphl HHM3KOSHEPIeTHYECKOro
3(pheKTUBHOTO AEHCTBUS UCKIIOYUTENLHO U3 TPeboB Huii N = 4 cynepcUMMETpUU /Uiy
CynepKOH(OPMHOIl CUMMETPUH OTHOCHTENBHO cyneprpymust PSU (2, 2[4).
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