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ˆ¸Ìµ¤Ö ¨§ ±µ´Í¥¶Í¨¨ Î ¸É¨Î´µ£µ ¸¶µ´É ´´µ£µ ´ ·ÊÏ¥´¨Ö £²µ¡ ²Ó´µ° ¸Ê¶¥·¸¨³³¥É·¨¨ ¶µ-
¸É·µ¥´Ò ¸Ê¶¥·¶µ²¥¢Ò¥ Ê· ¢´¥´¨Ö ¤¢¨¦¥´¨Ö N = 1, D = 4 ¸Ê¶¥·³¥³¡· ´Ò, D2- ¨ D3-¡· ´
¨§ ´¥²¨´¥°´ÒÌ ·¥ ²¨§ Í¨° ¸µµÉ¢¥É¸É¢ÊÕÐ¨Ì ¸Ê¶¥·¸¨³³¥É·¨°. � °¤¥´Ò ¸Ê¶¥·¶µ²¥¢Ò¥ Ê· ¢´¥´¨Ö
N = 2 ¨ N = 4 É¥µ·¨° �µ·´ Äˆ´Ë¥²Ó¤  ¢ D = 4, µÉ±·ÒÉ ´µ¢Ò° ¡¥¸±µ´¥Î´µ³¥·´Ò° ²¨´¥°´Ò°
N = 4 ¸Ê¶¥·³Ê²ÓÉ¨¶²¥É, ¶µ§¢µ²¨¢Ï¨° ¸É·µ¨ÉÓ ¤¥°¸É¢¨¥ N = 4, D = 4 É¥µ·¨¨ �µ·´ Äˆ´Ë¥²Ó¤ 
¢ ²Õ¡µ³ § ¤ ´´µ³ ¶µ·Ö¤±¥ ¶µ ¶µ²Ö³.

The N = 1, D = 4 supermembrane and D2 and D3 branes are described within nonlinear real-
ization approach as theories of partial supersymmetry breaking. We constructed superˇelds equations
of motion for N = 2 and N = 4 BornÄInfeld theories in D = 4. A new linear N = 4 supermultiplet
was constructed.

‚ ¸É ´¤ ·É´µ³ ¶µ¤Ìµ¤¥ ƒ·¨´ Ä˜¢ ·Í  (ƒ˜) ² £· ´¦¨ ´Ò, µ¶¨¸Ò¢ Õ-
Ð¨¥ ¸Ê¶¥·¸É·Ê´Ò ¨ ¸Ê¶¥·¡· ´Ò, µ¡² ¤ ÕÉ ¤µ¶µ²´¨É¥²Ó´Ò³¨ ± ²¨¡·µ¢µÎ´Ò³¨
¸¨³³¥É·¨Ö³¨ (´ ¶·¨³¥· ·¥¶ · ³¥É·¨§ Í¨Ö³¨ ´  ³¨·µ¢µ³ µ¡Ñ¥³¥ ¨ ²µ± ²Ó´µ°
Ë¥·³¨µ´´µ° κ-¸¨³³¥É·¨¥°). �·¨¸ÊÉ¸É¢¨¥ ÔÉ¨Ì ± ²¨¡·µ¢µÎ´ÒÌ ¸¨³³¥É·¨°, ´¥
Éµ²Ó±µ ´¥¨§¡¥¦´µ¥,   ´ µ¡µ·µÉ,  ¡¸µ²ÕÉ´µ ´¥µ¡Ìµ¤¨³µ¥ ¢ ƒ˜-¶µ¤Ìµ¤¥, ¸ÊÐ¥-
¸É¢¥´´µ § É·Ê¤´Ö¥É § ¤ ÎÊ ´ Ìµ¦¤¥´¨Ö ´¥¶·¨¢µ¤¨³ÒÌ Ë¨§¨Î¥¸±¨Ì ¶µ²¥° É¥µ-
·¨¨ ¨ µ¸É ÉµÎ´ÒÌ, ´ ¨¡µ²¥¥ ¢ ¦´ÒÌ ¸¨³³¥É·¨°. �µ¸²¥ ¶µ²´µ£µ § ±·¥¶²¥´¨Ö
·¥¶ · ³¥É·¨§ Í¨µ´´µ° ¨ κ-¸¨³³¥É·¨° ¢ É¥µ·¨¨ µ¸É ÕÉ¸Ö Éµ²Ó±µ ¶µ¶¥·¥Î´Ò¥
± ¶µ¢¥·Ì´µ¸É¨ ¡· ´Ò ¡µ§µ´´Ò¥ ±µµ·¤¨´ ÉÒ ¨ ¶µ²µ¢¨´  Ë¥·³¨µ´´ÒÌ ±µµ·¤¨-
´ É ¨¸Ìµ¤´µ£µ ¶·µ¸É· ´¸É¢ , ¢ ±µÉµ·µ¥ ¤ ´´ Ö ¡· ´  ¢²µ¦¥´ . �·¨ ÔÉµ³ ¨¸-
Ìµ¤´ Ö ¸Ê¶¥·¸¨³³¥É·¨Ö ·¥ ²¨§Ê¥É¸Ö ¸¶µ´É ´´µ ´ ·ÊÏ¥´´Ò³ µ¡· §µ³. �µ²µ-
¢¨´  ¸Ê¶¥·¸¨³³¥É·¨° ¶µ-¶·¥¦´¥³Ê ·¥ ²¨§Ê¥É¸Ö µ¤´µ·µ¤´Ò³¨ (ÌµÉÖ ¢ µ¡Ð¥³
¸²ÊÎ ¥ ¨ ´¥²¨´¥°´Ò³¨) ¶·¥µ¡· §µ¢ ´¨Ö³¨, ¨ ¶µ µÉ´µÏ¥´¨Õ ± ÔÉµ° ´¥´ ·Ê-
Ï¥´´µ° ¸Ê¶¥·¸¨³³¥É·¨¨ µ¸É ¢Ï¨¥¸Ö Ë¨§¨Î¥¸±¨¥ ¸É¥¶¥´¨ ¸¢µ¡µ¤Ò µ¡· §ÊÕÉ
´¥¶·¨¢µ¤¨³Ò¥ ¸Ê¶¥·³Ê²ÓÉ¨¶²¥ÉÒ. ‚Éµ· Ö ¶µ²µ¢¨´  ¸Ê¶¥·¸¨³³¥É·¨° ¸¶µ´-
É ´´µ ´ ·ÊÏ¥´ . �´  ·¥ ²¨§µ¢ ´  ´¥²¨´¥°´Ò³¨ ¨ ´¥µ¤´µ·µ¤´Ò³¨ ¶·¥µ¡· §µ-
¢ ´¨Ö³¨, ¶·¨Î¥³ Ë¨§¨Î¥¸±¨¥ Ë¥·³¨µ´´Ò¥ ¶µ²Ö ¸É ´µ¢ÖÉ¸Ö £µ²¤¸ÉµÊ´µ¢¸±¨³¨,
É. e. ¸¤¢¨£ ÕÉ¸Ö ´  ´¥Î¥É´Ò¥ £·Ê¶¶µ¢Ò¥ ¶ · ³¥É·Ò ¶·¨ ¶·¥µ¡· §µ¢ ´¨ÖÌ ´ -
·ÊÏ¥´´µ° ¸Ê¶¥·¸¨³³¥É·¨¨¨.

�Éµ µ¡Ð¥¥ ¸¢µ°¸É¢µ ¢¸¥Ì ¸Ê¶¥·¸¨³³¥É·¨Î´ÒÌ ¶·µÉÖ¦¥´´ÒÌ µ¡Ñ¥±Éµ¢
²¥£²µ ¢ µ¸´µ¢Ê ´µ¢µ£µ ¶µ¤Ìµ¤  ± ¨Ì µ¶¨¸ ´¨Õ, µ¸´µ¢´ Ö ¨¤¥Ö ±µÉµ·µ£µ ¸µ-
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¸Éµ¨É ¢ ¨¸¶µ²Ó§µ¢ ´¨¨ ±µ´Í¥¶Í¨¨ Î ¸É¨Î´µ£µ ¸¶µ´É ´´µ£µ ´ ·ÊÏ¥´¨Ö ¸Ê¶¥·-
¸¨³³¥É·¨¨ ± ± µ¸´µ¢´µ£µ ¶·¨´Í¨¶  ¶µ¸É·µ¥´¨Ö ¤¥°¸É¢¨° ¸Ê¶¥·¡· ´ ¢ É¥·³¨-
´ Ì ¸Ê¶¥·¶µ²¥° ´  ³¨·µ¢µ³ ¸Ê¶¥·µ¡Ñ¥³¥. ‚ ¶µ¤Ìµ¤¥ ´¥²¨´¥°´ÒÌ ·¥ ²¨§ Í¨°
É ±¨¥ ¤¥°¸É¢¨Ö ¸É·µÖÉ¸Ö ¸· §Ê ¢ É¥·³¨´ Ì £µ²¤¸ÉµÊ´µ¢¸±¨Ì ¸Ê¶¥·¶µ²¥° ¨ µ± -
§Ò¢ ÕÉ¸Ö ¶µ ¶µ¸É·µ¥´¨Õ ¨´¢ ·¨ ´É´Ò³¨ µÉ´µ¸¨É¥²Ó´µ ´¥²¨´¥°´µ ·¥ ²¨§µ-
¢ ´´ÒÌ ¶·¥µ¡· §µ¢ ´¨° ¸¶µ´É ´´µ ´ ·ÊÏ¥´´ÒÌ ¸Ê¶¥·¸¨³³¥É·¨° ¨ ²¨´¥°´ÒÌ
µ¤´µ·µ¤´ÒÌ ¶·¥µ¡· §µ¢ ´¨° ´¥´ ·ÊÏ¥´´µ° ¸Ê¶¥·¸¨³³¥É·¨¨.

�¥·¢Ò³ ·¥§Ê²ÓÉ Éo³, ¶µ²ÊÎ¥´´Ò³ ¢ · ³± Ì É ±µ£µ ¶µ¤Ìµ¤ , Ö¢¨²µ¸Ó ¶µ-
¸É·µ¥´¨¥ ¸Ê¶¥·¶µ²¥¢ÒÌ ¤¥°¸É¢¨° ¸± ²Ö·´µ° ¸Ê¶¥· 3-¡· ´Ò ¨ ®§ ¶µ²´ÖÕÐ¥°
¶·µ¸É· ´¸É¢µ¯ (spacetime-ˇlling) „¨·¨Ì²¥ 3-¡· ´Ò ¢ D = 4 [1]. ‚ ¸¥·¨¨ · ¡µÉ
¤Ê¡´¥´¸±µ° £·Ê¶¶Ò (�. M. ‡Ê¶´¨±, E. A. ˆ¢ ´µ¢, ‘. O. Š·¨¢µ´µ¸) ¸Ê¶¥·¶µ²¥¢µ°
¶µ¤Ìµ¤ ± ¶µ¸É·µ¥´¨Õ ¤¥°¸É¢¨° ¸Ê¶¥·¸¨³³¥É·¨Î´ÒÌ ¶·µÉÖ¦¥´´ÒÌ µ¡Ñ¥±Éµ¢,
µ¸´µ¢ ´´Ò° ´  ¨¤¥¥ ¸¶µ´É ´´µ£µ ´ ·ÊÏ¥´¨Ö ¸Ê¶¥·¸¨³³¥É·¨¨, ¡Ò² · ¸Ï¨·¥´
¨ Ê¸¶¥Ï´µ ¶·¨³¥´¥´ ¤²Ö ¶µ¸É·µ¥´¨Ö ´µ¢ÒÌ ¤¥°¸É¢¨°.

— ¸É¨Î´µ¥ ¸¶µ´É ´´µ¥ ´ ·ÊÏ¥´¨¥ N = 1, D = 10 ¸Ê¶¥·¸¨³³¥É·¨¨ ¨
¥¥ · §³¥·´µ-·¥¤ÊÍ¨·µ¢a´´ÒÌ ¢¥·¸¨° ¡Ò²µ · ¸¸³µÉ·¥´µ ¢ [2]. �¸´µ¢´Ò³
£µ²¤¸ÉµÊ´µ¢¸±¨³ ¸Ê¶¥·¶µ²¥³ ÔÉµ° ¸¨¸É¥³Ò Ö¢²Ö¥É¸Ö N = 1, d = 6 £¨¶¥·-
³Ê²ÓÉ¨¶²¥É, Ê¤µ¢²¥É¢µ·ÖÕÐ¨° ¸¢Ö§Ö³, ´¥²¨´¥°´µ µ¡µ¡Ð ÕÐ¨³ ¸É ´¤ ·É´Ò¥
¸¢Ö§¨ ¤²Ö £¨¶¥·³Ê²ÓÉ¨¶²¥É . �É¨ µ¡µ¡Ð¥´´Ò¥ ¸¢Ö§¨ ¶·¥¤¸É ¢²ÖÕÉ ¸µ¡µ° ±µ¢ -
·¨ ´É´ÊÕ ¸Ê¶¥·¶µ²¥¢ÊÕ Ëµ·³Ê Ê· ¢´¥´¨° ¤¢¨¦¥´¨Ö ¤²Ö ¸Ê¶¥· 5-¡· ´Ò É¨¶ 
I ¢ D = 10.

� §¢¨¢ Ö ¨ µ¡µ¡Ð Ö ·¥§Ê²ÓÉ ÉÒ, ¶µ²ÊÎ¥´´Ò¥ ¢ [2], ³Ò Ê¸É ´µ¢¨²¨, ÎÉµ
¸É ´¤ ·É´Ò° Ëµ·³ ²¨§³ ´¥²¨´¥°´ÒÌ ·¥ ²¨§ Í¨° µ± §Ò¢ ¥É¸Ö ¢¥¸Ó³  ¶µ²¥§-
´Ò³ ¤²Ö ¶µ²ÊÎ¥´¨Ö ¢ ±µ¢ ·¨ ´É´µ° Ëµ·³¥ Ê· ¢´¥´¨° ¤¢¨¦¥´¨Ö ¨ Ê¸²µ¢¨°
´¥¶·¨¢µ¤¨³µ¸É¨ ¤²Ö £µ²¤¸ÉµÊ´µ¢¸±¨Ì ¸Ê¶¥·¶µ²¥° [3]. ‚ · ¡µÉ¥ [4] ¸Ê¶¥·¶µ-
²¥¢Ò¥ Ê· ¢´¥´¨Ö ¤¢¨¦¥´¨Ö N = 1, D = 4 ¸Ê¶¥·³¥³¡· ´Ò ¨ É ± ´ §Ò¢ ¥³ÒÌ
®§ ¶µ²´ÖÕÐ¨Ì ¶·µ¸É· ´¸É¢µ¯ D2- ¨ D3-¡· ´ ¡Ò²¨ ¶µ²ÊÎ¥´Ò ´ ²µ¦¥´¨¥³
±µ¢ ·¨ ´É´ÒÌ ¸¢Ö§¥° ´  ¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ 1-Ëµ·³Ò Š ·É ´ . ‚ Éµ ¦¥ ¢·¥³Ö
¢ · ³± Ì ÔÉµ£µ Ëµ·³ ²¨§³  ¶µ¸É·µ¥´¨¥ ¸Ê¶¥·¶µ²¥¢ÒÌ ¤¥°¸É¢¨° ¤µ¢µ²Ó´µ
§ É·Ê¤´¥´µ. Š²ÕÎ¥¢µ° ¨¤¥¥° ¶µ¸É·µ¥´¨Ö ¸Ê¶¥·¶µ²¥¢ÒÌ ¤¥°¸É¢¨° µ± § ²µ¸Ó
´ ¡²Õ¤¥´¨¥, ÎÉµ ¡ §¨¸´Ò° £µ²¤¸ÉµÊ´µ¢¸±¨° ¸Ê¶¥·³Ê²ÓÉ¨¶²¥É ¸µ¢³¥¸É´µ ¸ ² -
£· ´¦¥¢¸±µ° ¶²µÉ´µ¸ÉÓÕ µ¡· §ÊÕÉ ¸Ê¶¥·³Ê²ÓÉ¨¶²¥É µÉ´µ¸¨É¥²Ó´µ ¸¶µ´É ´´µ
´ ·ÊÏ¥´´µ° ¸Ê¶¥·¸¨³³¥É·¨¨.

� ¸¸³µÉ·¨³, ± ± É ±µ° ¶µ¤Ìµ¤ · ¡µÉ ¥É ¢ ¶·µ¸É¥°Ï¨Ì ¸²ÊÎ ÖÌ N = 1,
D = 4 ¸Ê¶¥·³¥³¡· ´Ò ¨ D2-¡· ´Ò.

� §¨¸´Ò³ £µ²¤¸ÉµÊ´µ¢¸±¨³ ¸Ê¶¥·¶µ²¥³, µ¶¨¸Ò¢ ÕÐ¨³ Ë¨§¨Î¥¸±¨¥ ¸É¥-
¶¥´¨ ¸¢µ¡µ¤Ò N = 1, D = 4 ¸Ê¶¥·³¥³¡· ´Ò, Ö¢²Ö¥É¸Ö ¸± ²Ö·´µ¥ ¡µ§µ´´µ¥
¸Ê¶¥·¶µ²¥ ρ(x, θ), § ¢¨¸ÖÐ¥¥ µÉ ±µµ·¤¨´ É N = 1, d = 3 ¸Ê¶¥·¶·µ¸É· ´-
¸É¢ 

{
θa, xab

}
(a, b = 1, 2). �¥·¥°¤Ö ¤²Ö Ê¤µ¡¸É¢  ± Ë¥·³¨µ´´µ³Ê ¸Ê¶¥·¶µ²Õ

ξa(x, θ):

ξa = Daρ, D2ξa = ∂abξ
b (D2 ≡ DaDa), (1)
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²¥£±µ ´ °É¨ ²¨´¥°´ÊÕ ·¥ ²¨§ Í¨Õ ¥Ð¥ µ¤´µ° N = 1, d = 3 ¸Ê¶¥·¸¨³³¥É·¨¨
´  ¸¶¨´µ·¥ ξa ¨ ´¥±µÉµ·µ³, ¶µ±  ¶·µ¨§¢µ²Ó´µ³, ¸± ²Ö·´µ³ ¸Ê¶¥·¶µ²¥ Φ(x, θ).
�µ² £ Ö, ÎÉµ ¢Éµ· Ö ¸Ê¶¥·¸¨³³¥É·¨Ö ¸¶µ´É ´´µ ´ ·ÊÏ¥´ , ´ ¨¡µ²¥¥ µ¡Ð¥¥
²¨´¥°´µ¥ ¶·¥µ¡· §µ¢ ´¨¥ ξa ³µ¦´µ § ¶¨¸ ÉÓ ¢ ¢¨¤¥

δξa = ηa + AD2Φηa + ∂abΦηb, (2)

£¤¥ ηa Å ¶ · ³¥É· ¶·¥µ¡· §µ¢ ´¨Ö ¨ A Å ±µ´¸É ´É . ’·¥¡ÊÖ § ³Ò± ´¨Ö ÔÉµ°
¸Ê¶¥·¸¨³³¥É·¨¨ ¨ ¸µÌ· ´¥´¨Ö ¸¢Ö§¨ (1), ¶µ²ÊÎ ¥³, ÎÉµ A = 1,   ¡µ§µ´´µ¥
¸Ê¶¥·¶µ²¥ Φ ¨³¥¥É ¸²¥¤ÊÕÐ¨° § ±µ´ ¶·¥µ¡· §µ¢ ´¨Ö:

δΦ =
1
2
ηaξa =

1
2
ηaDaρ. (3)

‘· §Ê ¦¥ µÉ³¥É¨³, ÎÉµ ¸Ê¶¥·¶µ²¥ Φ ³µ¦¥É É· ±Éµ¢ ÉÓ¸Ö ± ± ² £· ´¦¨ ´,
¶µ¸±µ²Ó±Ê ¤¥°¸É¢¨¥

S =
∫

d3xd2θ Φ (4)

¨´¢ ·¨ ´É´µ µÉ´µ¸¨É¥²Ó´µ ¶·¥µ¡· §µ¢ ´¨° (3). Š²ÕÎ¥¢Ò³ ³µ³¥´Éµ³ Ö¢²Ö-
¥É¸Ö ´ ¡²Õ¤¥´¨¥, ÎÉµ ÔÉµ ¸Ê¶¥·¶µ²¥ ³µ¦¥É ¡ÒÉÓ ¢Ò· ¦¥´µ Î¥·¥§ ξ. „¥°¸É¢¨-
É¥²Ó´µ, ²¥£±µ ¶·µ¢¥·¨ÉÓ, ÎÉµ ·¥±Ê··¥´É´µ¥ Ê· ¢´¥´¨¥

Φ =
1
4

ξ2

1 + D2Φ
(5)

¨´¢ ·¨ ´É´µ µÉ´µ¸¨É¥²Ó´µ ¶·¥µ¡· §µ¢ ´¨° (2). “· ¢´¥´¨¥ (5) ³µ¦¥É ¡ÒÉÓ
²¥£±µ ·¥Ï¥´µ, ¨ ¤¥°¸É¢¨¥ (4) ¶·¨µ¡·¥É ¥É ¢¨¤

S =
∫

d3xd2θ Φ ≡ 1
2

∫
d3xd2θ

ξ2

1 +
√

1 + D2ξ2
, ξa = Da ρ. (6)

„²Ö Ë¨§¨Î¥¸±µ° ¡µ§µ´´µ° ±µ³¶µ´¥´ÉÒ ρ|θ=0 ¤¥°¸É¢¨¥ (6) ¨³¥¥É ¢¨¤ ¤¥°¸É¢¨Ö
� ³¡ÊÄƒµÉµ, ± ± ¨ ¤µ²¦´µ ¡ÒÉÓ.

‘²¥¤Ê¥É ¶µ¤Î¥·±´ÊÉÓ ¥Ð¥ · §, ÎÉµ § ±µ´ ¶·¥µ¡· §µ¢ ´¨Ö (2) µ§´ Î ¥É,
ÎÉµ ²¨¤¨·ÊÕÐ Ö ±µ³¶µ´¥´É  ¸Ê¶¥·¶µ²Ö ξ Ö¢²Ö¥É¸Ö £µ²¤¸ÉµÊ´µ¢¸±¨³ Ë¥·³¨-
µ´µ³, ¶·¨¸ÊÉ¸É¢¨¥ ±µÉµ·µ£µ ´¥¨§¡¥¦´µ ¸µ¶·µ¢µ¦¤ ¥É ¸¶µ´É ´´µ¥ ´ ·ÊÏ¥´¨¥
¸Ê¶¥·¸¨³³¥É·¨¨. ‚ ¶·¨´Í¨¶¥, £µ²¤¸ÉµÊ´µ¢¸±¨° Ë¥·³¨µ´ ³µ¦´µ ¶µ³¥¸É¨ÉÓ,
±·µ³¥ ¸± ²Ö·´µ£µ ¸Ê¶¥·¶µ²Ö, É ±¦¥ ¢ ¢¥±Éµ·´Ò° ¸Ê¶¥·³Ê²ÓÉ¨¶²¥É, ±µÉµ·Ò°
µ¶¨¸Ò¢ ¥É¸Ö N = 1 ¸¶¨´µ·´Ò³ ¸Ê¶¥·¶µ²¥³ µa, ¶µ¤Î¨´¥´´Ò³ ¸¢Ö§Ö³:

Daµa = 0 ⇒
{

D2µa = −∂abµ
b

∂abD
aµb = 0.

(7)
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�É¨ ¸¢Ö§¨ ¢Ò¤¥²ÖÕÉ ¢ µa ¶¥·¢ÊÕ Ë¥·³¨µ´´ÊÕ (£µ²¤¸ÉµÊ´µ¢¸±ÊÕ) ±µ³¶µ´¥´ÉÊ
¢³¥¸É¥ ¸ ¡¥§¤¨¢¥·£¥´É´Ò³ ¢¥±Éµ·µ³ Fab ≡ Daµb|θ=0. �  ¸Ê¶¥·¶µ²¥ µa ¨
¤µ¶µ²´¨É¥²Ó´µ³ ¸± ²Ö·´µ³ ¸Ê¶¥·¶µ²¥ φ ³µ¦´µ ·¥ ²¨§µ¢ ÉÓ ¥Ð¥ µ¤´Ê ¸Ê¶¥·-
¸¨³³¥É·¨Õ:

δµa = ηa − D2φηa + ∂abφηb, δφ =
1
2
ηaµa. (8)

�´ ²µ£¨Î´µ ¶·¥¤Ò¤ÊÐ¥³Ê ¸²ÊÎ Õ ¸Ê¶¥·³¥³¡· ´Ò ³µ¦´µ ´ ¶¨¸ ÉÓ ±µ¢ ·¨-
 ´É´µ¥ Ê· ¢´¥´¨¥

φ =
1
4

µ2

1 − D2φ
(9)

¨ ·¥Ï¨ÉÓ ¥£µ:

φ =
1
2

µ2

1 +
√

1 − D2µ2
. (10)

‚ ¸¨²Ê § ±µ´  ¶·¥µ¡· §µ¢ ´¨° φ (8) ¨ ¡ §¨¸´ÒÌ ¸¢Ö§¥° (7) ¤¥°¸É¢¨¥

S = −
∫

d3xd2θ φ = −1
2

∫
d3xd2θ

µ2

1 +
√

1 − D2µ2
(11)

µ± §Ò¢ ¥É¸Ö ¨´¢ ·¨ ´É´Ò³,   ¥£µ ¡µ§µ´´ Ö Î ¸ÉÓ ¨³¥¥É ¢¨¤ ¤¥°¸É¢¨Ö �µ·´ Ä
ˆ´Ë¥²Ó¤ 

S =
∫

d3x
(√

1 + 2F 2 − 1
)
, (12)

£¤¥

∂abFab = 0 → Fab = ∂acG
c
b + ∂bcG

c
a. (13)

‹¥£±µ ¶·µ¢¥·¨ÉÓ, ÎÉµ ¤¥°¸É¢¨¥ (11) ¸¢Ö§ ´µ ¸ ¤¥°¸É¢¨¥³ ¸Ê¶¥·³¥³¡· ´Ò (6)
¶·¥µ¡· §µ¢ ´¨¥³ ¤Ê ²Ó´µ¸É¨.

ˆ¤¥Ö ¸µ¢³¥¸É´µ£µ ¨¸¶µ²Ó§µ¢ ´¨Ö ³¥Éµ¤  ´¥²¨´¥°´ÒÌ ·¥ ²¨§ Í¨° ¨ ²¨´¥°-
´µ° ·¥ ²¨§ Í¨¨ ¸¶µ´É ´´µ ´ ·ÊÏ¥´´µ° ¸Ê¶¥·¸¨³³¥É·¨¨, ¸ ² £· ´¦¨ ´µ³ ¢
± Î¥¸É¢¥ µ¤´µ° ¨§ ±µ³¶µ´¥´É ¸Ê¶¥·³Ê²ÓÉ¨¶²¥É , µ± § ² ¸Ó ¢¥¸Ó³  ¶²µ¤µÉ¢µ·-
´µ°. ‘·¥¤¨ ´ ¨¡µ²¥¥ ¨´É¥·¥¸´ÒÌ ·¥§Ê²ÓÉ Éµ¢, ¶µ²ÊÎ¥´´ÒÌ ¢ · ³± Ì ¶·¥¤²µ-
¦¥´´µ£µ ¶µ¤Ìµ¤ , ´¥µ¡Ìµ¤¨³µ µÉ³¥É¨ÉÓ ¶µ¸É·µ¥´¨¥ · ´¥¥ ´¥¨§¢¥¸É´ÒÌ ¸Ê¶¥·-
¶µ²¥¢ÒÌ Ê· ¢´¥´¨° N = 2 ¨ N = 4 É¥µ·¨° �µ·´ Äˆ´Ë¥²Ó¤  ¢ D = 4 [5],
µÉ±·ÒÉ¨¥ ´µ¢µ£µ ¡¥¸±µ´¥Î´µ³¥·´µ£µ ²¨´¥°´µ£µ N = 4 ¸Ê¶¥·³Ê²ÓÉ¨¶²¥É , ¶µ-
§¢µ²¨¢Ï¥£µ ¸É·µ¨ÉÓ ¤¥°¸É¢¨¥ N = 4, D = 4 É¥µ·¨¨ �µ·´ Äˆ´Ë¥²Ó¤  ¢ ²Õ¡µ³
§ ¤ ´´µ³ ¶µ·Ö¤±¥ ¶µ ¶µ²Ö³ [6], ¶µ¸É·µ¥´¨¥ ´µ¢µ£µ ¢¥±Éµ·-¢¥±Éµ·´µ£µ ¶·¥¤-
¸É ¢²¥´¨Ö N = 2, D = 3 ¸Ê¶¥·¸¨³³¥É·¨¨ ¸ ´¥É·¨¢¨ ²Ó´µ ·¥ ²¨§µ¢ ´´Ò³
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Í¥´É· ²Ó´Ò³ § ·Ö¤µ³ [7], ¢Ò¢µ¤ ¨  ´ ²¨§ ¸Ê¶¥·¶µ²¥¢ÒÌ ¤¥°¸É¢¨°, µÉ¢¥Î -
ÕÐ¨Ì · §²¨Î´Ò³ ¢¥·¸¨Ö³ ¸¶µ´É ´´µ£µ ´ ·ÊÏ¥´¨Ö ¤¢Ê³¥·´ÒÌ N = (1, 1),
N = (2, 0) ¨ N = (2, 2) ¸Ê¶¥·¸¨³³¥É·¨° ¸ Í¥´É· ²Ó´Ò³¨ § ·Ö¤ ³¨ [8]. � -
±µ´¥Í, § ³¥É¨³, ÎÉµ ¤ ´´Ò° ¶µ¤Ìµ¤ ¶µ§¢µ²¨² É ±¦¥ ¶µ¸É·µ¨ÉÓ ¸Ê¶¥·¶µ²¥¢Ò¥
¤¥°¸É¢¨Ö ¤²Ö ´¥¸É ´¤ ·É´µ£µ ´ ·ÊÏ¥´¨Ö ¸Ê¶¥·¸¨³³¥É·¨¨ ¸ ¸µÌ· ´¥´¨¥³ 1/4
Î ¸É¨ ¨¸Ìµ¤´ÒÌ ¸Ê¶¥·¸¨³³¥É·¨° [9].
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