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We find 4-parameter non-hermitean N = 1 transformations, under which the first-order
equations of motion for N = 2 supersymmetric Yang—Mills (YM) theory in N = 1 superspace
are invariant.

One of the essential features of non-Abelian gauge theories is the existence of classical so-
lutions with non-trivial topological properties (monopoles, instantons). Their importance en-
courages mathematical and physical community to further investigations in this domain. But
searching the solutions of YM equations is very difficult task because of their non-linearity. As
usual, to gain the goal one tries by finding the solutions of simpler equations, for example,
first-order equations, which satisfy the second-order equations of motion. Thus the problem of
finding corresponding first-order equations arises.

In pure YM theory they usually deal with self-duality equation. In YM theories with scalar
fields the first-order equations are mainly generalizations of self-duality equation. One of such
generalizations, quasi-self-duality equation, was introduced by V.A. Yatsun [1]. He proposed
the additional term in the equation of self-duality have to be added, which is properly chosen
combination of scalar fields. In the case of vanishing scalar fields the quasi-self-duality equation
boils down to self-duality equation. The quasi-self-duality equation together with constraints
on scalar fields form the system of quasi-self-duality equations.

In this report first we deal with N = 2 YM theory in N = 1 superspace with the Lagran-
gian [2]:
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The theory (1) is invariant under N = 1 supersymmetry transformations:
0e(A—iB) =28,  Ge(A+iB) =280,  6Vaa = —2i(Eada + Eada),
6eD = —E°Doa o + ED™Na,  b¢(F +iG) = 2i€ (Da%a g\ A z’B]) :

Se(F —iG) = 2ig® (Daﬁw + gas A+ z’B]) . e = %55 (fap + 2icasD), (2)
%SB (fap — 2ieggD),  Octha = i€ DA — iB) + &a(F +iG),

Setba = —i€%Dos(A +iB) + E4(F —iG),
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where &, €4 are 4 parameters of the transformations.
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It was found that the equations of motion, corresponding to Lagrangian (1), are satisfied by
the following system of first-order equations [3] (they are first—order quasi-self-duality equations):

fap = 29¢aslA, Bl,  (Cap —ap)DPP(A—iB) =0,  (cap+cap)D*P(A+iB) =0,
D+iglA,B]=0, F=G=0, D\ —glta, A+iB] =0, (3)
D+ 9N A—iBl =0,  (cap—eap)t® =0,  Ao=1a=0,

where ¢, are complex constant coefficients, satisfying the conditions

L a8

5C" Cap = —1. (4)

Ca = CBas det ||cagl| = 11 - c22 — C%Q =

The system (3) is not invariant under transformations (2). But it is invariant when the following
constraints on the parameters of these transformations are imposed

(Cap +€ap)€” = 0. (5)

In other words, the system (3) is invariant in 3-dimensional subspace of 4-dimensional space of
parameters of transformations (2). Our aim is to find such N = 1 transformations depending
on four parametrs under which the system (3) to be invariant.

The N = 2 supersymmetric YM theory in N = 2 superspace, given by the Lagrangian [4]
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is invariant under N = 2 supersymmetry transformations [5]:
6C = =8N, 5eC* = =LA, 0cVaa = 2i(ELAai + Eaidh),

. 1 .. . o ..
SeXiy = =56 fap + 2ig€4[ €', O] = €077 + 2i¥Dag

14 .- i Ao .
Sedai = —552.5 fop — 21980 [C, C*] + &L.CTj + 2i& Do C™,
0eC = —i€(D, ;M7 + 29 (M, C¥)) 75 + EL(DON] — 29[M9, O]V 7,
where £, &4 are 8 parameters of N = 2 supersymmetry transformations, and f'l] are Pauli

matrices.
The theory (1) can be obtained from (6) by the replacement

1 1 1
C:§(A_ZB)7 C*:E(A+1B)7 9[070*]:_§D7

Ci1 = —iG, Cy=—iF, C3=0, (8)
As = Aa, A% = Yas Aal = Aa, Aa2 = Ya-
Using (8) we rewrite the system (3) in terms of N = 2 fields

faﬁ = 4igco¢ﬁ [0*7 C], (cozﬁ - Eozﬁ)DﬁBC =0, (Caﬁ + Eaﬁ)DﬂBC* =0,

C=0, D)2 -2\2C]=0, D, ;\?+29[\2,C% =0, (9)
(Caﬂ - Eaﬂ))\iazl =0, )\(11 = 5\0'[2 =0.
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The system (9) is invariant under N = 2 transformations (7) only in 4-dimensional subspace of
8-dimensional space of parameters of transformations. This subspace is defined by

=0, 51 =0, &w=0. (10)
We can identify these four N = 2 parameters that survived with four NV = 1 parameters
=677 &=&7 =i (11)

Now in transformations (7) we make the substitution of parameters (10), (11) and the substi-
tution of component fields (8) and obtain

6e(A —iB) = 28, 5¢(A+iB) = 28y,

0eVaa = 2i(Eatha — Eada), 6eD = £%DoaP® + £ D,

Se(F +1iG) = 2ig® <Daﬁ-5\5 — g[tha, A+ iB]) + 2i€ (D“%a +g[M A iB]),
5e(F —iG) =0,  beha = &u(F —iG),

Oeha = 5% (f15 — 2ic,5D) — i€%Daa (A +iB),

Oetha = —%fﬁ(faﬁ + 2ieqp D) + i€Daa(A —iB),  deha = Ea(F —iG).

(12)

The transformations (12) are non-hermitean transformations depending on four N = 1 parame-
ters. These transformations form Lie algebra. The equations of motion of the theory (1) as well
as the first-order equations of motion (3) are invariant under transformations (12).
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