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Where	
  does	
  Higgs,	
  SUSY,	
  Xdim,	
  etc.	
  fit	
  in?	
  	
  

What’ll	
  be	
  most	
  important	
  physics	
  >2020?	
  

No	
  answer	
  can	
  be	
  given	
  now.	
  

LHC	
  will	
  guide	
  us.	
  Limits	
  guiding	
  us	
  now	
  

We	
  are	
  showing	
  that	
  LC	
  can	
  make	
  new	
  discoveries*	
  of	
  the	
  leading	
  
theories	
  of	
  today	
  beyond	
  the	
  experiments	
  that	
  precede	
  it.	
  

*	
  “discoveries”	
  is	
  all	
  encompassing	
  (e.g.,	
  new	
  parAcles,	
  new	
  interacAons,	
  precision,	
  etc.)	
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“Leading	
  Theories	
  of	
  Today”	
  

Standard	
  Model	
  	
  

Supersymmetry	
  

AlternaJves:	
  Xdims,	
  SCTs,	
  etc.	
  

Higgs	
  boson	
  physics	
  

3	
  

chcr.umich.edu	
  



Higgs	
  limit	
  ATLAS	
  



Higgs	
  limit	
  CMS	
  



mH	
  =	
  120	
  GeV	
  

Higgs	
  will	
  be	
  discovered	
  
at	
  LHC	
  eventually,	
  and	
  
can	
  be	
  studied	
  very	
  
precisely	
  at	
  CLIC.	
  





Rizzo	
  

Z':	
  Easy	
  physics	
  well	
  above	
  LHC	
  capabiliAes	
  



ImplicaJons	
  of	
  Large	
  Extra	
  Dimensions	
  

Kaluza-­‐Klein	
  copies	
  of	
  
The	
  graviton	
  accessible	
  

At	
  high-­‐energy	
  colliders.	
  
(Giudice,	
  Ra[azzi,	
  JW;	
  Hewe[;	
  Peskin,	
  Perelstein,	
  etc.)	
  

Landsberg,	
  2001	
  

Higgs	
  boson	
  can	
  be	
  SM-­‐like,	
  
and	
  no	
  quadraJc	
  divergences,	
  
but	
  no	
  addiJonal	
  explanatory	
  
power.	
  (Explaining	
  V	
  is	
  hard.)	
  



LHC	
  can	
  probe	
  up	
  to	
  8-­‐10	
  TeV,	
  CLIC3	
  up	
  to	
  20-­‐30	
  TeV	
  



Minimal	
  Supersymmetric	
  Standard	
  
Model	
  ParJcle	
  Content	
  

MarJn,	
  hep-­‐ph/9709356	
  



Nice	
  Features	
  of	
  Supersymmetry	
  

1.  Higgs	
  boson	
  naturally	
  light	
  (Z	
  data	
  compaJble).	
  
2.  Dynamical	
  explanaJon	
  of	
  Higgs	
  vev.	
  
3.  MoJvated	
  by	
  string	
  theory.	
  
4.  Lightest	
  supersymmetric	
  parJcle	
  good	
  CDM.	
  
5.  Gauge	
  couplings	
  unify.	
  





Data 

•  Electroweak precision 
observables 

•  Flavour physics 
observables 

•  gµ - 2 
•  Higgs mass 
•  Dark matter 
•  LHC 
MasterCode: O.Buchmueller, JE et al. 
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NUHM	
  Model	
  



MODEL	
  I	
  Benchmark	
  of	
  CLIC	
  CDR	
  



Thresholds	
  Crossed	
  as	
  a	
  funcAon	
  of	
  Energy	
  (GeV)	
  



Jan	
  Strube	
  plot	
  of	
  cross-­‐secJons	
  

Rich	
  and	
  almost	
  
conJnuous	
  set	
  of	
  
thresholds.	
  

Staging	
  of	
  collider	
  
energy	
  would	
  work	
  
well	
  generically	
  for	
  
these	
  types	
  of	
  
theories.	
  



Conclusions	
  

LHC	
  will	
  guide	
  us	
  to	
  the	
  new	
  physics	
  

Much	
  to	
  discover	
  well	
  beyond	
  LHC	
  capabiliJes	
  
(e.g.,	
  in	
  susy,	
  the	
  sleptons	
  for	
  example,	
  heavier	
  Z',	
  etc.)	
  

Precision	
  studies	
  require	
  CLIC	
  as	
  well	
  
(e.g.,	
  in	
  Higgs	
  physics,	
  establishing	
  its	
  full	
  coupling	
  
pa[erns,	
  composite	
  nature,	
  triple	
  gauge	
  couplings,	
  
etc.)	
  


