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SUSY spectrum : CMSSM
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SUSY spectrum : CMSSM
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breaking
Little hierarchy problem = definite SUSY structure

MSSM. 105 +(19) Parameters

M: Za;z,z+2bM ¥

gWB

—~2

M
M.>1TeV = A>b— ~100
‘ M

Z

—> Correlations between SUSY breaking parameters
and/or additional low-scale states
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Little hierarchy problem = definite SUSY structure
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Fine tuning from a likelihood fit:

If vincluded as a “Nuisance” variable
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® The CMSSM - before LHC
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e The CMSSM - after Higgs discovery
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Reduced fine tuning (c.f. CMSSM)

* New focus points?

Gauginosz Méﬁ’g Non-universal gaugino correlations

* New degrees of freedom



I. Reduced fine tuning : nonuniversal gaugino masses
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I. Reduced fine tuning : nonuniversal gaugino masses
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I1.Reduced fine tuning : New heavy states - higher dimension operators
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SUSY extensions of the Standard Model

W =h"LH ,E+h°QH ,D+h"QH U+ uH H,
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R-parity: Z, H, H,+1 SUSY states odd
L,E,Q,B,ﬁ, 9 _1 Weinberg, Sakai




SUSY extensions of the Standard Model
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SUSY extensions of the Standard Model
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Fine tuning in the CGNMSSM  (2<0.7)
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Fine tuning in the (C)GNMSSM  (A1<0.7")
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Fine tuning v/s gaugino mass ratios
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Dark matter
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Summary

O GUTs —» SUSY-GUTS (hierarchy problem)

O Fine tuning sensitive to SUSY spectrum

..scalar and gaugino focus points

P ACMSSM > 350 X A(C)MSSM > 60 X

X 4
ACGMSSM > 60 A(C)GNMMS > 20

Low scale

c.f. AP™M —=(10-30), m. = (1-5)TeV

Barger et al



Summary

O GUTs —> SUSY-GUTS (hierarchy problem)

O Fine tuning sensitive to SUSY spectrum

..scalar and gaugino focus points

P ACMSSM > 350 X A(C)MSSM > 60 X

X 4
ACGMSSM > 60 A(C)GNMMS > 20

c.f. AP™M —=(10-30), m. = (1-5)TeV

Low scale

Well motivated SUSY models remain to be tested
LHC14?

Compressed spectra, TeV squarks and gluinos
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Fine tuning in General Gauge Mediation
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