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e (Consider universal masses at fixed scale or universal at GUT scale

Part 2:

W DYy H,QU + Y1, H,QD.
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Predictions for weak scale parameters based
on particle content
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- in the range for Higgs mass

Consider vector-like
matter at a universal
weak scale value or
universal at the GUT
scale
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Mvruniversal at GUT scale
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o Mvruniversal at GUT scale
e Mouusyvaried at GUT scale

o can get Wino LSP lowering M2 20/%




vector-like matter decouples
o Possible to obtain predicted gauge couplings

within 1.97 of experimental values with
Mvrclose to 10TeV

Can adjust GUT scale parameters over large ranges and still learn
something about the scale of vector-like matter!
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Fixed point: v, vrs50 = 1.2

+1VF: Yt = 0.87
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- y: in at low energies defined by m; = y,vsin g
~ Indication of scale to decouple VF
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Fixed point predictions for M; for tan 5 = 2, 10

Yo Myp (TeV) | My (GeV), tan =2 | M; (GeV), tan 5 = 10
1 6.3.379 164.70°5 181679
2 5.61 157 164.7-0°8 182.0, 0%
—2.0 —0.6 —0.9
3 B3 o 164.7,0'g 182.1, 774
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o Weinberg angle within 5%

 Scale for vector-like matter that gives best prediction for
gauge couplings - 10TeV
o extremely robust, not sensitive to GUT scale parameters

e IR fixed point for the top-yukawa gives another prediction
that is insensitive to the GUT scale
o Find again that the best scale for VF fo decouple - 10TeV

MSSM*1VF = 10TeV



