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SM corresponds to

Giardino et al., (2013),
Ellis & You (2013),  
Djouadi & Moreau (2013), 
Falkowski et al. (2013), 
Alanne et al. (2013),
.
.



Even if we know the mass of the Higgs boson, we do 
not know what is the origin of it!
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Dark matter?
Origin of matter over antimatter?

Neutrino masses?
Flavor physics?

Further puzzles:
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2. Example of a viable model
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A BSM model: bosonic NMWT

LTC = �1

4
F a
µ⌫F

aµ⌫ +Q(i�µDµ)Q

LYuk,Q = yTCQLHQR

A simple model for EW symmetry breaking and fermion masses

+

Antola et al. (2009), Fukano et al. (2011), 
Alanne et al. (2013)

SU(2)⇥ SU(2) ! SU(2)
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To distinguish BTC from 2HDM:  Vector mesons

(Belyaev et al. 2008)
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(Belyaev et al. 2008)

mW 0 ⇠ 1TeV

OK with ATLAS search on sequential W’
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The naturality paradigm (simplified):

- New physics needed to explain the origin of 

- Typically implies a rich spectrum around

- SM is an eff. theory below
  No hierarchy problem

vweak ⇠ F⇡

⇤ ⇠ 4⇡F⇡

⇤



The naturality paradigm (simplified):

- New physics needed to explain the origin of 

- Typically implies a rich spectrum around

- SM is an eff. theory below
  No hierarchy problem

vweak ⇠ F⇡

⇤ ⇠ 4⇡F⇡

⇤

But SM never had the hierarchy problem! 

(-- all radiative corrections are logarithmic if 
there is no physical scale above EW scale.)



3. A paradigm shift?
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Can we explain the origin of the EW scale,
weakly coupled dark matter, 
and have no obvious new dofs (beyond Higgs)?

Proposal: everything is scale invariant at tree level.

All scales generated quantum mechanically.

Coleman--Weinberg ’73,
Bardeen 95,

C.T. Hill 05,...

(Compare with the copernican principle in cosmology)
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A hidden
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Simplest possibility: a singlet scalar

ghS
2|H|2

(e.g. Silveira & Zee 85, Mcdonald 94,...)

A novel possibility: complex scalar with U(1) charge & BEC.
Leads to EW scale and protects it from radiative corrections.

(Sannino, Tuominen 2003)

To explain absence of new states....
...and weakly coupled dark matter...

Combine this picture with scale invariance.
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Several novel dark matter candidates:
- Lightest (pseudo) goldstone boson
- Lightest dark baryon

Maybe we should consider a dark sector?
(Weniger, 2012)

(CDMS collab. 2012)



Discovery of only SM-like Higgs leads to stringent cuts in theory space.

Origin of Fermi scale remains unexplained; need new physics.

Some traditional models of DEWSB remain viable 
and predict states accessible to LHC.

New directions needed?; revised paradigm of naturality?; a sector of dark matter?

(Quasi) Conformal (gauge) theories expected to play a major role.

Conclusions


