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Outline

® SUSY and Naturalness

® Fighting the LHC

® Split Families
® Baryonic RPV

® Dirac Gauginos

® SUSY and Unnaturalness



SUSY and Naturalness:

higgs mass contributions

® tree level

® one-loop

® two-loop




® tree level
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SUSY and Naturalness:

higgs mass contributions
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SUSY and Naturalness:

RG evolution

Decades of Running
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Gluino dominates RG running: strong attractor in the IR



SUSY and Naturalness:

tuning

® Tune with respect to UV parameters; sum in quadrature
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® Multiply independent observables

FT = FTm2 XFTm%L
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SUSY and Naturalness:
MSSM and NMSSM
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SUSY and Naturalness:

MSSM and NMSSM
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SUSY and Naturalness:

MSSM and NMSSM
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SUSY and Naturalness:

MSSM and NMSSM
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SUSY and Naturalness:

MSSM and NMSSM
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SUSY and Naturalness:

MSSM and NMSSM
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Outline

® Fighting the LHC
® Split Families
® Baryonic RPV

® Dirac Gauginos



Split Families

® Keep only particles required for
naturalness ©

® No associated production or
squark pair production ©

® Possible flavor problems @




Mstop1 (GeV)

Split Families
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Baryonic RPV

W D 1)\ U; D3 Dy

® No MET from neutralino © iJk
® Mostly hadronic final states ©

® Stops, higgsinos lead to t, W, Z’s in
cascades: MET and leptons ©@

® Decays to the gravitino ®

|0



Baryonic RPV:

limits on A
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Baryonic RPV:

limits on Ag
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Baryonic RPV:

limits on Ag
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No allowed parameter space for RPV couplings at colliders
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Baryonic RPV:

limits on Ag
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Mstop1 (GCV)

Baryonic RPV

RPV Tuning
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Mstop1 (GCV)
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Dirac Gauginos

® Finite gluino contribution to stops a ! A

VVVVVV

at 1 loop © gluino M D adjoint

® Perturbative unification difficult ®
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Dirac Gauginos

® Finite gluino contribution to stops
at 1 loop ©

® Perturbative unification difficult ®
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Dirac Gauginos

e Finite gluino contribution to stops %, .../ .
at 1 loop © gluino M D adjoint
® Perturbative unification difficult ® #
e Supersoft limit not protected by - my
symmetry @
********** B,



Dirac Gauginos

® Finite gluino contribution to stops a ! A

VVVVVV

at 1 loop © gluino M D adjoint

® Perturbative unification difficult ®

® Supersoft limit not protected by m%
symmetry @

® Adjoint scalar masses
parametrically large ® g .



Dirac Gauginos
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Conclusions

® Tuning no longer dominated by higgs mass
® Relaxing limits on sparticles

® imposes new constraints

® does not significantly improve tuning
® 3% tuning....

® natural or anthropic!?

19



Stay Tuned!

In the soviet era agricultural land was
increasingly intensively cultivated. Drainage
robbed the huge fields, which had been
created, of the last vestiges of naturalness.
Most landscapes became more natural; at
the same time agricultural land

became more and more unnatural.

- Estonian Biodiversity Strategy and
Action Plan, 1999

20



Stay Tuned!

In the LHC era, model-building was

increasingly intensively cultivated. Experimentalists
robbed the huge fields, which had been

created, of the last vestiges of naturalness.

Most landscapes became more natural; at

the same time natural model-building became
more and more unnatural.

- Estonian Biodiversity Strategy and
Action Plan, 1999
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Backup
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Baryonic RPV:

validation of recasting

Same sign lepton validation, § - y, t?
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RPV

model
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Dirac Gauginos
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Split Families

model

Wiess = Xp(D'D' + LI'T) + XyNN.

ms, ~ QECa(i) (Cﬁi)z + (014 + 62:) (%LY

4T mp 41 my

Waissm =y5s HuQiU; + y§ HuQ3sUs + v HyQiD; + y§HyQs D3+
yijHaLi E; + ysHyL3E3 +~ pH Hy (3,5 = 1,2)

W D \HyQ;D" +®D" D3+ mprD"D" + V(®)y(1y-breaking (¢ = 1,2).

P
Wmixing - AZQHszD3
mDH

mpr > mp > my 2 (D).
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