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1 Introduction

2 Theory

The Lagrangian for N' = 4 Super Yang Mills with g = 0:
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The super-symmetry transformations of the fields up to constants.
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we need to compute
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3.1 Terms with no X45% and no F}¢
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this reduces to
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where we have used the anti-symmetry of Fj, to combine terms. This anti-symmetry
also implies that the terms with p*”F, are 0 since n*” is 0 when p # v. We also have
for each x that ""*d,Fy;, vanishes by the Jacobi identity. Using the product rule we

may write
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where the first term is a total derivative which upon integration becomes a boundary
term at infinity hence does not change the action assuming suitable decay conditions
on the fields. Finally using the fact that yo#¢t = —£7a#4) for any Weyl spinors 1, £ we
may simplify this expression to

yi b, el ahor AT oy, »Ey, Aigred — 2 Freg NG et — 2 Frvedl 50,0 (22)
The first and last terms clearly cancel if yf = 2z, and up to a total derivative
—le“V“ﬁuAZI&ﬁA = zlé‘uF””a)\LfﬁysA hence the middle terms cancel if y; = —2z;.

3.2 X459 terms

——a”XABaA(?#AB“ - 42 eABCDor x e T o AT
%EABCDWXAB%C&W\DG (23)

+iys0, X el ola" 0,0 + iy N ot o el a,0, X AP

—56#)(1“3% Qg —

Using the relations
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First let’s consider the term with y3. Using the identity
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Using our total derivative trick twice on the second term allows us to swap the derivatives
at the price of two minus signs, leading to a cancellation of the first two terms up to



a total derivative. Using the anti-symmetry of XEB we see that the remaining term
cancels with the first term in 26 provided that z; = 4y;. Similarly
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Now the first two terms immediately cancel by the commutativity of the derivatives
and up to a total derivative the last term cancels with the second term in 26 using
anti-symmetry of X458 if iy, = —z, which is consistent with z, = z%.

3.3 Fj terms
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Immediately there is a cancellation between the yi term and the w, term provided
we = 1yj. Similarly after swapping the derivative and the spinors in the wji term it
cancels with the y; term provided wj = —iy; which is consistent. We are left with two
terms who appear not to cancel
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4 Closure of the Super-symmetry Algebra on Shell

We will now show that the extended super-symmetry algebra relation
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holds on shell where we have the equations of motion
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