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Unitarity in WW scattering

Cutkosky et al, 1979

I a0 ∼ 1
32π
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8πv ∼ 1.2TeV

I a1 ∼ 1
32π
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16π2 log µ2

s =⇒ √s < 4πv ∼ 3.0TeV
I cf. QCD: 470 MeV < 770 MeV < 1170 MeV
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Is the Planck/weak hierarchy a red herring?
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I direct searches, & 100 GeV
I nucleon decay, & 1016 GeV
I flavour physics, & 106 GeV
I electroweak precision tests, & 103 GeV
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If SUSY, why haven’t we seen any
superpartners?

Figure 2: The phase diagram of the minimal supersymmetric SM, assuming a universal
scalar mass m2, a gaugino unified mass M , a Higgsino mass µ, and trilinear term A = 0,
with all parameters defined at the GUT scale. The top Yukawa coupling is fixed such that
mt = 172.7 GeV and tanβ = 10 in the usual phase with electroweak breaking. Some
contours are shown for masses of the lightest stop (Mt̃1), the gluino (Mg̃), and the lightest
chargino (Mχ+). The green (gray) area shows the region of parameters allowed after LEP
Higgs searches.

involved in the conventional SU(2) × U(1) breaking pattern (third-generation squarks and

the two Higgses).

More interesting is a special multi-critical point, separating the various Higgs phases,

that corresponds to vanishing Higgs bilinear terms (m2
1 = m2

2 = m2
3 = 0)2. This point,

which is actually a surface in the case of general soft terms, occurs at negative m2, in the

example we are considering. Moving away from the multi-critical point, different phases

emerge, depending on the signs and the values of m2
1 and m2

2 at the scale MS. For positive

2These three conditions cannot be in general satisfied in the case of only two free parameters. However,
fig. 2 corresponds to fixed tanβ, and thus m2

3 automatically vanishes, whenever m2
1 = m2

2 = 0.

5

Giudice and Rattazzi, 0606105
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If strong coupling, what about flavour and
EWPT?

I Symmetry for mW
mZ

: SO(4)/SO(3)
Sikivie et al., 1980

I Symmetry for Z → bb: O(4)/O(3)
Agashe et al., 0605341

I ‘Symmetry’ for S: SO(5)/SO(4)
Georgi and Kaplan, 1984

I Symmetry to hide the Higgs at LEP: SO(6)/SO(5)
BMG et al., 0902.1483



Discovering New
Physics at LHC

Expectations

Hopes

Methods

Something else?

I We only need one light d. o. f. to cancel the top
divergence

I One d. o. f. is not so hard to hide . . .
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How will we see it?

(Given that we don’t know what we’re looking for.)
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Devise methods that are as model-independent as
possible . . .
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The LHC-Dark Matter connection
DM pair-produced, invisible
Can we measure its mass?
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Barr, BMG and Lester, 0711.4008

Algebraic varieties Kim, 0910.1149
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Strongly-coupled models

Worked hard to make them like SM . . .
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Strongly-coupled models

Worked hard to make them like SM . . .

. . . so how do we distinguish them?!
I Flavour suggests fermion masses arise differently

from SM
I Bi-linear vs. linear Kaplan, 1991

I Lightest fermions are least mixed with strong sector
I Coloured, electroweak fermions =⇒ coloured,

electroweak scalars ?
I Composite leptoquarks: 2χ → 2(t ,b)+2(τ,ν)

BMG, 0910.1789
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Summary

I What can we expect to see?
I What can we hope to see?
I How will we see it?


	Expectations
	Hopes
	Methods

