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Motivation

Studying non-perturbative aspects of N = 1 SUSY gauge
theories is important for many reasons:

e Compactification of string theory on certain mani-
folds gives rise to 4D N =1 SUSY gauge theories.

e ADS/CFT correspondence for N' =1 theories.

e 4D N = 1 theories are the closest supersymmetric
theories to the real world physics.

e Exact results can be obtained in these theories.

e EXistence of a wealth of generic non-perturbative
phenomena such as dynamically generated super-
potential, confinement, deformed classical moduli
space, Seiberg duality, etc.



Structure of 4D N =1 SUSY gauge theo-
ries

® The basic field ingredients are chiral superfields P,
anti-chiral superfields ®; and vector superfields V2.

e The most general gauge-invariant action for the Pt
P, and V¢ takes the form
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e Our problem is to find the low energy behavior of
these theories, specially, we would like to know Wsr.

e The key observation is that Wes can often be de-
termined exactly by symmetry, holomorphicity and
smoothness constraints.

(Seiberg, hep-th/9309335)



Singular superpotentials
Despite much progress in the effective dynamics of these

theories, Wes'S are less understood for a large number
of flavors ny. This is manily because:

e Wes'S are singular when expressed in terms of the
local gauge-invariant chiral degrees of freedom.

For example, in SU(2) supersymmetric QCD, we have
Wesr ~ (PfM)= for n=mn;—2>1,

and a naive analysis shows that these singular Wes's
cannot correctly describe the moduli space of vacua.
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Singular Wg¢'S; no problem

® Although Wegs' are singular, they have a perfectly
well-defined minimum (supersymmetric vacuum).

o WS’ cusp-like singularity can be regularized by
turning on arbitrarily small masses (regularizing pa-
pameters).

e \We have shown that no matter how the regularizing
parameters are sent to zero, these superpotentials
always give the correct constraint equation(s) de-
scribing the moduli space.

(P. Argyres and M. E. hep-th/0510020)
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Higher-derivative F-terms

® Besides correctly describing the moduli space, our
Wesf'S are also consistent under RG flows and Kon-
iIshi anomaly equations.

e Also, they pass a different, more stringent, test (P.
Argyres and M. E. hep-th/0510020 and 0603025):

By a tree-level calculation, Weg's reproduce all the
higher-derivative F-terms introduced by Beasley and
Witten in hep-th/0409149, upon being expanded
around a gerenic ponit on the moduli space.
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