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Running of the gauge couplings
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Minimal SUSY SU(5) is the simplest SUSY GUT!
Field content: ¢; (5), ¥, (10), ¥ (24), H (5), A (5)

1

W = MTr(Z?) + M Tr(Z3) + MaHZH + MyHH
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3714 1[Amaldi, de Boer, Fiirstenau, 1991]
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» Constraint on MHC lead [Goto, Nihei, 1999] and [Murayama, Pierce, 2002]
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to the exclusion of minimal SUSY SU(5).

2[Bajc, Fileviez Perez, Senjanovic, 2002], [Emmanuel-Costa, Wiesenfeldt, 2003]
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Proton decay
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» Constraint on My, lead [Goto, Nihei, 1999] and [Murayama, Pierce, 2002]
to the exclusion of minimal SUSY SU(5).

» Later careful analyses® showed that those constraints were too
strong and that minimal SUSY SU(5) is still perfectly viable.
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» Goal: Predict My, from the knowledge of as, a and sin 6y at Myz.
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» Goal: Predict My, from the knowledge of as, a and sin 6y at Myz.
> A consistent RGE analysis requires n-loop running and (n — 1)-loop

decoupling.
run dec run dec run
Mz — rsusy @i — “E‘MSSM) HSUSY — HGUT QE-MSSM) -l gyt — Mt
EW 2(3 1(2 3
QCD ‘ 56) 3¢ 3 1(2) 3

6/ 14 3B.C. Allanach, 2001



Nald Martens - Minimal Supersymmetric SU(5) and Gauge Coupling Unification at Three Loops

L Setup and|analysis

Setup and analysis

» Goal: Predict My, from the knowledge of as, a and sin 6y at Myz.
> A consistent RGE analysis requires n-loop running and (n — 1)-loop

decoupling.
run dec run dec run
Mz — rsusy @i — “E‘MSSM) HSUSY — HGUT QE-MSSM) -l gyt — Mt
EW 2(3 1(2 3
QCD ‘ 56) 3¢ 3 1(2) 3

» Use SOFTSUSY? for the generation of the sparticle spectrum.

6/ 14 3B.C. Allanach, 2001



Nald Martens - Minimal Supersymmetric SU(5) and Gauge Coupling Unification at Three Loops

L Setup and|analysis

Setup and analysis

» Goal: Predict My, from the knowledge of as, a and sin 6y at Myz.
> A consistent RGE analysis requires n-loop running and (n — 1)-loop

decoupling.
run dec run dec run
Mz — rsusy @i — “E‘MSSM) HSUSY — HGUT QE-MSSM) -l gyt — Mt
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» Use SOFTSUSY? for the generation of the sparticle spectrum.

» Proton decay yields a lower bound on My_.

6/ 14 3B.C. Allanach, 2001
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SUSY spectrum: SPS1a
psysy = 500 GeV

» GUT threshold corrections can be huge for certain models!
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Conclusions

» We have performed the most precise RGE analysis for minimal
SUSY SU(5) up to date.

» Minimal SUSY SU(5) cannot be ruled out by present experimental
datal!

> The three-loop effects can raise the prediction of My, significantly.

> HSUSY = Mz is NOT a good choice when performing 2-loop RGE
running.

» GUT threshold corrections can be huge for certain models!

Thanks for listening!
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