


Super symmetry breaking

In our body, there electrons but no selectrons!

Why is electron stable?

Obviously supersymmetry is broken but we want the
breaking to be soft.

What is the meaning of “soft” breaking?
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Hard symmetry breaking
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Lagrangian invariant under (oo

Still invariant
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Soft symmetry breaking
Soft breaking

Can this term also give a huge radiative
correction’

How about a small one?



Soft supersymmetry breaking terms
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What are the dimensions of the different terms:

Flavor violation??? R-parity violation???
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Non-holomorphic terms
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Tadpole contribution
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How to get soft terms
Adding by hand??

Spontaneous symmetry breaking
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O’Raifeartaigh model:

W = Ago + mo102 + gpooq

A+ g3
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No solution! SUSY is broken. Vacuum is degenerate.
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For bosons

m?2 — 2\g. /m? +2Xg, m. m
For fermions

Two massless fermions

A Dirac fermion with mass m



Sum rule

For any set conseving a global charge

Tree level
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Consequence of the Sum rule

MSSM cannot be complete!

There should be a hidden sector that breaks SUSY

The super symmetry breaking shall be transmitted to
our world through a messenger .

(Gravity is most natural candidate)
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Messenger scale




What determines electroweak scale?

Hidden sector parameter and messenger scale

Spectrum of SUSY

Radiative electroweak symmetry breaking
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Masses for scalars
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D-term Why not from other terms???
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Masses for gaugino
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A- and B-terms
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Flavor violation

Turning off FV terms

From about
parameters
To

parameters
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Stermion mass spectra




Partners of light fermions
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Partners of heavier fermions
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Similar for the tau




Danger

For some parameter space stau can be LSP.

Charge and Color breaking vacuum
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soft SUSY-breaking:  — L5 = mow L et

superpotential: —Ly = ,L,f.'h.;Tc:-h..-:[

kinetic terms:  —[ = \[f< >u_*+T }ziJr(HD)Ui_Trfj)
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Subtle point

However
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gaugino region: 711,72 < a

Higgsino region: 71, M2 > |p]
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Running of the gaugino masses
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Which one is heavier? However, at the LHC...



Running of sfermion masses
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