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Field theory on non(anti)commutative (NAC) superspace arises in string theory as low energy
effective theory on D-branes in the presence of a constant graviphoton field strength background
[1]. NAC deformation of 4d N = 1 SYM theory is called N = 1/2 SYM theory, which is realized
by the following star product of N = 1 superfields : f ∗g = f exp(P )g, P = −1

2

←−
QαCαβ−→Qβ, where

Qα is the (chiral) supersymmetry generator and Cαβ is the NAC parameter. Imaanpur has
argued [2] that in this theory the anti-self-dual (ASD) instanton equations should be deformed:
vSD
µν + i

2Cµν λ̄λ̄ = 0, λ = 0, Dµσµλ̄ = 0, D = 0, where Cµν ≡ Cαβσµνα
γεβγ .

By extending the super ADHM construction [3] (see also [4]), we formulate [5] a way to
construct all the exact solutions to the deformed ASD equations. Given a connection one-form
superfield φ, the curvature two-form superfield F can be costructed by F = dφ + φ

∗∧φ, where
∗∧

denotes the deformed wedge product [5]. It turns out that the deformed instanton configurations
are equivalent to the curvature F satisfying Fµα̇ = 0 and ?Fµν = −Fµν , as well as the “Yang-
Mills constraints” Fαβ = Fα̇β̇ = Fαβ̇ = 0. Our deformed super ADHM construction gives such
curvature superfields. We denote the bosonic and fermionic ADHM data (matrix) as aα and M
respectively. Define the “zero dimensional Dirac operator” ∆̂α as a chiral superfield extension of
the one in the purely bosonic ADHM costruction: ∆α(x) = aα +xαβ̇bβ̇ −→ ∆̂α ≡ ∆α(y)+θαM.
With the use of the (normalized) zero mode matrix superfield v̂ of ∆̂α such that ∆̂α ∗ v̂ = 0, the
connection one-form for the deformed instanton is given by φ = −v̂‡ ∗dv̂ as long as the condition
∆̂(α ∗ ∆̂‡

β) = 0 is satisfied (‡ is explained in [4]). This condition encodes the bosonic and
fermionic ADHM constraints and it is found that the bosonic ADHM constraints are modified
by terms proportional to k × k matrices such as C12MM‡. To explore the consequences of the
deformation terms in the bosonic ADHM constraints would be interesting, because they may be
directly contrasted with consequences of noncommutative space by NS-NS B field.

References
[1] H. Ooguri and C. Vafa, Adv. Theor. Math. Phys. 7 (2003) 53 [arXiv:hep-th/0302109];
N. Seiberg, JHEP 0306 (2003) 010 [arXiv:hep-th/0305248].
[2] A. Imaanpur, JHEP 0309 (2003) 077 [arXiv:hep-th/0308171].
[3] A. M. Semikhatov, JETP Lett. 35 (1982) 560, Phys. Lett. B 120 (1983) 171;
I. V. Volovich, Phys. Lett. B 123 (1983) 329, Theor. Math. Phys. 54 (1983) 55.
[4] T. Araki, T. Takashima and S. Watamura, JHEP 0508 (2005) 065 [arXiv:hep-th/0506112].
[5] T. Araki, T. Takashima and S. Watamura, to appear.

1


