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SUSY NATURALNESS FOR LHC 

• Gauge Field Theory + Spontaneous Symmetry Breaking + Renormalizable
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“Naturalness Problem”
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Naturalness is one of guiding principles to extend the SM.



• In a specific SUSY model, the starting point of discussing SUSY
naturalness is from the minimization condition of Higgs potential,
which determines the Z-boson mass.
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Tree level
1 loop level

2 loop level

In order to obtain the value of Mz without fine-tuning, each term of 
right-handed side should be on the order of Mz. Then, we will have 
upper bounds on sparticles. 
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NSUSY spectrum
(roadmap at LHC)
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Higgsino world





JHEP 1402 (2014) 049, [cites: 97] 
Cited by CMS Collaboration (arXiv:1709.04896)

Great Xmas gift from Lesya and Wolfgong, CMS convenor!

CMS PAS SUS-16-048

http://arxiv.org/abs/arXiv:1709.04896
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JHEP 1310 (2013) 216, [cites: 67] 
LHC-8TeV, 20 fb-1

Left-handed stop is constrained more tightly than right-handed stop!

arXiv:1711.11520

I need to complain a little bit, :-(
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right-handed

Inclusive SUSY analysis can give a stronger bound than specific stop searches

Phys.Lett. B755 (2016) 76-81, [cites 22] Eur.Phys.J. C77 (2017) no.2, 93, [cites 15]
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Mono-stop

Its cross section is larger than that of stop pair when stop heavier than about 1.2 TeV

Phys.Rev. D93 (2016) no.3, 035003, [cites 22]
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Mono-top Mono-b

Phys.Rev. D93 (2016) no.3, 035003, [cites 22]
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right-handed like left-handed like

JHEP 1703 (2017) 091, [cites 6]
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Stoponium

When two-body decay of stop are forbidden, the stops can form bound state 
near the threshold, if : 

(~1 GeV)
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In contrast to the existing direct
stop pair searches, stoponium if
formed, will resonantly decay to a
pair of the SM particles and can be
independent of the assumptions of
the LSP mass and the branching
ratios of the stop. Therefore, the
search of stoponium can provide a
complementary probe to the direct
stop pair production at the LHC.
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2σ

JHEP 1709 (2017) 037



Keep Your Faith:

“Naturalness 
&

Supersymmetry”

Wait for LHC Run-3 ! 

Thanks for your attention!
25

Conclusions
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