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@ Motivation of SUSY

_ _ tension with LHGC;
- Fine-tuning Problem =) but better than non-SUSY

* well studied; consistent if its pure Higgsino

- Dark Matter (~1TeV) or pure Wino (~3TeV)

- Gauge Coupling Unification
not well studied compared to the other two
» How is the condition of GCU formulated?
» Is there an upper/lower limit on SUSY masses from GCU?

» Any relation between low energy SUSY and proton decay?
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SUSY spectrum GUT spectrum
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Q =’mz Ag
GCU gives constraints on SUSY and GUT spectrum.

Can we formulate such a constraint analytically?
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The condition of GCU (2-loop level)
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General solution to RGE
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The condition of gauge coupling unification:
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The unified coupling at A
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Uncertainty of a,(mz)
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Application to Minimal SU(5)



Minimal SUSY SU(5)
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Minimal SUSY SU(5)

D=5 proton decay rate can be calculated from the SUSY masses!

D=5 proton decay
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Orbifold SUSY SU(5) GUT

S/ (Zy x Z}) orbifold in the fifth dimension [Hall, Nomura ’01]
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Mc: = 1/R, (i.e. X,Y boson mass) can be predicted from SUSY
spectrum, allowing to predict D=6 proton decay



D=6 proton decay
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A SUSY plane with GCU
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A SUSY plane with GCU
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Conclusions

- We have derived an analytic formula for the condition of GCU
including the 2-loop effect and as(mz) uncertainty.

Ts(mg) = Mg(ag'”) Qg (me)

To(me) = M¢(ag'”) 2s(mg)

« Minimal SU(5):

The coloured Higgs mass is given as a function of low energy SUSY masses:
D=5 proton decay can be predicted by the SUSY spectrum.

* Orbifold SUSY SU(5):

There is a non-trivial constraint on the SUSY spectrum. The X,Y boson mass is
given as a function of low energy SUSY masses: D=6 proton decay can be
predicted by the SUSY spectrum.



