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We have a Higgs!

• 126 GeV

• Upper end of MSSM

• Lower end of SM to 
1014 GeV               
(+ν mass from dim 5 
operators, + DM with 
uberweak interactions)
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SM to high scales

Patrick Draper
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P.Draper
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Naturalness
• SM parametrizes Higgs potential with 2 renormalized 

parameters

• No mathematical/logical necessity for renormalized 
parameters to be predictable

• If there is an underlying finite UV complete theory, the 
renormalized parameters can be computed from the 
fundamental ones

• finely tune fundamental parameters to get hierarchy?

• landscape: emotional reason                                      
to be ok with finetuning
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Alternatives to fine-tuning are 
LHC testable, (but hiding)

• SUSY

• Little Higgs/composite Higgs

• New dimensions

• low quantum gravity scale
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MSSM P.Draper

Saturday, August 17, 2013



light stop?

• Electroweak baryogenesis in MSSM predicts light 
right handed stop (lighter than top!)

• NMSSM allows stops to be light with Higgs at 126  

• ‘natural’  and motivated to have stop be only light 
squark or slepton 

➡ only scalar with large coupling to Higgs
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RPV Angelo Monteux
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Brock
Tweedie
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Using jet substructure

Text

Brock
Tweedie

High pT “boosted” signal

SUSY hiding in plain sight?

analysis which can be 
done now with exclusion
sensitivity to ~300 GeV!
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theoretical constraints on light stop/large mixing
Blinov/Morrissey

possible true ground state has color 
and charge breaking
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new results including more reliable numerics,     
loop corrections... Blinov/Morrissey
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Electroweak Baryogenesis

• new colored scalar (stop?) coupled to Higgs can make 
phase transition strongly enough 1st order for 
electroweak baryogenesis

• The viable regions of parameter space lead to changes in 
the Higgs gluon fusion rate and branching ratio to di-
photons ofO(50%) or more with respect the standard 
model values.

•This statement applies to the MSSM in the baryogenesis 
window

Cohen, Morrissey, Pierce
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Flavor (and CP)
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Flavor Changing Neutral Currents

• generic argument that new physics scale > 10000 TeV

• “Minimal Flavor Violation” Assume new physics at TeV 
scale respects same approximate symmetries and has 
same symmetry breaking pattern as SM

• Frogatt-Nielsen U(1) symmetries: e.g. in SUSY can 
enforce quark-squark alignment, produce 
phenomenologically viable/interesting patterns of flavor 
violation

• Little Flavor: large approximate symmetries of Little 
Higgs theories kill generic argument
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Generic argument
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Focus on Top

• top fcnc motivated by flavor models, and 
naturalness

• just getting started

• fcnc in charge ⅔ quark sector?

• CPV in D →KK, ππ could be BSM?
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up sector minimal flavor violation 
(Bai, Berger, Hewett, Li)
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(Bai, Berger, Hewett, Li)
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lots to do!

• single top

• corections to top cross section

• rare top decays to new particle

(Bai, Berger, Hewett, Li)
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Testing top FCNC at LHC
Martin and Kidonakis
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Little Flavor/Little Higgs
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“Little Flavor”: use LH ingredients for flavor

• Little Higgs theories have large approximate 
global symmetries

• Same approximate symmetry that protects 
Higgs mass in Little Higgs theories forbids 
fermion masses

• sparse pattern of spurions

• fermion masses

• higgs potential 

• suppression of FCNC with flavor at TeV

Kaplan, A.N., Sun
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From Snowmass

Gerstein,Luty,Narain,Wang,Whiteson...
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Conclusions

• Congratulations to the LHC experiments!
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