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We review various superspace approaches to the description of the low-energy effec-
tive action in N = 4 super YangÄMills (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 ˇeld F 4/X4 and the scalar ˇeld WessÄZumino terms.
We construct N = 4 supersymmetric completions of these terms in the framework of dif-
ferent harmonic superspaces supporting N = 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 superˇeld effective actions exclusively by employing the N = 4 supersymmetry
and/or superconformal PSU(2, 2|4) symmetry.

�·¥¤¸É ¢²¥´ μ¡§μ· · §²¨Î´ÒÌ ¸Ê¶¥·¶·μ¸É· ´¸É¢¥´´ÒÌ ¶μ¤Ìμ¤μ¢ ± μ¶¨¸ ´¨Õ ´¨§-
±μÔ´¥·£¥É¨Î¥¸±μ£μ ÔËË¥±É¨¢´μ£μ ¤¥°¸É¢¨Ö ¢ N = 4 ¸Ê¶¥·¸¨³³¥É·¨Î´μ° É¥μ·¨¨ Ÿ´£ Ä
Œ¨²²¸ . � ¸¸³ É·¨¢ ¥É¸Ö Î ¸ÉÓ ´¨§±μÔ´¥·£¥É¨Î¥¸±μ£μ ÔËË¥±É¨¢´μ£μ ¤¥°¸É¢¨Ö ¢ ±Ê²μ-
´μ¢¸±μ° Ë §¥, ¸μ¤¥·¦ Ð Ö ´¥ ¡μ²¥¥ Î¥ÉÒ·¥Ì ¶·μ¨§¢μ¤´ÒÌ ¶μ²¥°. ’¨¶¨Î´Ò³¨ ¶·¥¤-
¸É ¢¨É¥²Ö³¨ ±μ³¶μ´¥´É´ÒÌ ¸² £ ¥³ÒÌ ¢ ÔÉμ³ ÔËË¥±É¨¢´μ³ ¤¥°¸É¢¨¨ Ö¢²ÖÕÉ¸Ö Î²¥´
F 4/X4 ¨ Î²¥´ ‚¥¸¸ Ä‡Ê³¨´μ ¤²Ö ¸± ²Ö·´ÒÌ ¶μ²¥°. „ ´Ò N = 4 ¸Ê¶¥·¸¨³³¥É·¨Î´Ò¥
μ¡μ¡Ð¥´¨Ö ÔÉ¨Ì ¸² £ ¥³ÒÌ ¢ · §²¨Î´ÒÌ £ ·³μ´¨Î¥¸±¨Ì ¸Ê¶¥·¶·μ¸É· ´¸É¢ Ì, μ¡² -
¤ ÕÐ¨Ì Ö¢´Ò³¨ N = 2, 3, 4 · ¸Ï¨·¥´´Ò³¨ ¸Ê¶¥·¸¨³³¥É·¨Ö³¨. �É¨ ¸Ê¶¥·¶μ²¥¢Ò¥
Ëμ·³Ê²¨·μ¢±¨ ¢§ ¨³´μ ¤μ¶μ²´ÖÕÉ ¤·Ê£ ¤·Ê£ , μ¡¥¸¶¥Î¨¢ Ö Ö¢´ÊÕ ¨´¢ ·¨ ´É´μ¸ÉÓ
μÉ´μ¸¨É¥²Ó´μ · §´ÒÌ ¶μ¤£·Ê¶¶ ¶μ²´μ° £·Ê¶¶Ò R-¸¨³³¥É·¨¨ SU(4). �ËË¥±É¨¢´μ¥
¤¥°¸É¢¨¥ ¶·¨μ¡·¥É ¥É ´ ¨¡μ²¥¥ ¶·μ¸ÉÊÕ Ëμ·³Ê ¢ É¥Ì ¸Ê¶¥·¶·μ¸É· ´¸É¢ Ì, ±μÉμ·Ò¥
¨´¢ ·¨ ´É´Ò μÉ´μ¸¨É¥²Ó´μ ³ ±¸¨³ ²Ó´ÒÌ ´¥ ´μ³ ²Ó´ÒÌ ¶μ¤£·Ê¶¶ £·Ê¶¶Ò SU(4).
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�¸μ¡¥´´μ¸ÉÓÕ · ¸¸³μÉ·¥´¨Ö ¢ · ¡μÉ Ì, ±μÉμ·Ò³ ¢ μ¸´μ¢´μ³ ¶μ¸¢ÖÐ¥´ ¤ ´´Ò° μ¡-
§μ·, Ö¢²Ö¥É¸Ö ¸¨¸É¥³ É¨Î¥¸±¨° ¢Ò¢μ¤ ¤μ¶Ê¸É¨³μ° ¸É·Ê±ÉÊ·Ò ´¨§±μÔ´¥·£¥É¨Î¥¸±μ£μ
ÔËË¥±É¨¢´μ£μ ¤¥°¸É¢¨Ö ¨¸±²ÕÎ¨É¥²Ó´μ ¨§ É·¥¡μ¢ ´¨° N = 4 ¸Ê¶¥·¸¨³³¥É·¨¨ ¨/¨²¨
¸Ê¶¥·±μ´Ëμ·³´μ° ¸¨³³¥É·¨¨ μÉ´μ¸¨É¥²Ó´μ ¸Ê¶¥·£·Ê¶¶Ò PSU(2, 2|4).
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