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Supersymmetry:

Supersymmetry is based on the algebra:
N FREERRS e v, (l)
Q. is a spinorial quantity and Q = Q170 I shall talk about four-dimensional space,
m =0,1,2,3. It is remarkable that the spinorial charges can be expressed in terms of
local currents in a Lorentz-covariant quantum field theory. ~

2)

The supersymmetry algebra is then a consequence of the canonical commutation rela-
tions of the fields.

The beginning of supersymmetry, a brief history:
It was discovered independently three times in the second half of the last century.

I. By Golfand and Likhtman in Moscow in the year: 1971

II. By Volkov and Akulov and by Volkov and Sorokov in Kharkov in the year:

ITI. By Zumino and Wess at CERN, Geneva, and in Karlsruhe in the year:

The way that led to supersymmetry was different in the work of the three groups,
this might be the reason why each group was unaware of the work done by the other
groups. The reason why all three groups ended up by a version of supersymmetry in
the context of four-dimensional QFT has a deep reason which I will try to explain
later.

Golfand and Likhtmann where the first to envisage the concept of supersymmetry.
They tried to extend the Poincare algebra by spinorial charges. From an algebraic
point of view Berezin and Katz had already pioneered this idea and had published
a paper on “Lie groups with commuting and anticommuting parameters” in the year
1970. Golfand and Likhtman tried to use such algebras with spinorial charges in the
framework of quantum field theory and to generalize the Coleman-Mandula theorem to
such algebras. O’Raiffeartaigh, Coleman and Mandula had shown that the Lie algebras
that can be realized in a local Lorentz-invariant QFT are of the type of a direct product
of a compact group and the Lorentz group. Golfand and Likhtman were well on the
way to supersymmetric QFT.

Volkov, Akulov and Soroka invented supersymmetry in the spirit of nonlinear o-
models. In such a model Goldstone fields transform nonlinearly and are massless.
In nature fermions (neutrinos) are closest to have mass zero. Can they be Goldstone
fields for a spontaneously broken symmetry? Starting from this idea, Volkov et al. con-
structed a o-model type of interaction and the fermions transformed under a nonlinear
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