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If £ is gauge invariant, supersymmetry invariant, but has solutions that break the symmetry,
then we have spontaneous symmetry breaking.
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There is a unitary operator P J — J. J: multiparticle states.
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There is something called the super-charge @, which is an operator satisfying
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(", 04,0 ¢): superspace.
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The Hamiltonian H >0. Po=H. Py~ {Qa, Qg}ﬁoad'

Spontaneous supersymmetry breaking
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Only one ¢, v, F, W(¢) =a+ bp+ cd? + dp>.
V=|W(e)P
W’'=b+2ch+3d¢* =0 unless b+ 0,c=d=0.
V =1b|? = const # 0

Polony model.

Instead of looking at spontaneous supersymmetry breaking,

Laissm(dmssm) + Lextra( OMSSM s Pextra)

If the extra fields are very heavy > TeV,

Lefrective = Lassm (dmssm) + Lot (Prissm)s

where Ly, breaks supersymmetry explicitly.
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Simple example WZ
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Figure 2.

Lwz + oY) + cc would break the cancellation of A2, This term is no good. Not soft.

Lwz + p?d* ¢ soft

A term is soft if it has dimension < 4.
mAX. Home there is a better theory at higher energies that generates it.
mﬁ@*(b +mAN+m’? ¢? 4 complex conjugate + ¢>

SU(3) SU(2) U(1)

8gluons W+, Z, v
8 gluinos Wi,Z~7fy



Figure 3.

We will need at least two Higgs fields (H, H)
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Pick W (¢,...). Superpotential W (Q,d d,L,é, H [how many?]).
1) Holomorphic

2) Lorentz invariant (trivial)



3) At most cubic

4) Gauge invariant



