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Qutl 1 ne

| ntroduction to the nodel (s)

-nlomw extra SU(2)’s
- More SU(2)’s = extra Ws and Z' s
Loop corrections to self-energies, S and T

_ ngauge—dependence?

- Unitary gauge — renornalizabl e?

“Pinch” Technique...”one piece at a tine”.
Exanpl e: 3-site H-ggs nodel

— Chivukula et al., hep-ph/0607124(191)

- M Perelstein, JHEP 0410: 010, 2004

- Foadi et al., JHEP 0403: 042, 2004



The Mbdel (s)
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nlem

e GGauge structure =
SU(2)" x U(1)

e Mass m xing = “towers” of
Ws/Z s
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Coupling Fermons and Generic Feynman Rul es

« Assurme fermons only couple to SU(2) and U(1)

e However, mass-m xing results in couplings of
fermons to “new triplets:
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e eneric Feynman rul es:
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Generi c couplings
functions of g's,

L\ qj’s and Mj’s




(;auge- dependence of S and T7?

e Sand T witten in terns of ILj’s:
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e Contributions to J] 's:
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(Gauge Bosons
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e (Zauge- boson propagat or:
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ILj’s are gauge-dependent!

(e.qg.,
Sirlin, NP8383(1992),73)J/

see Degrassi &




Non-renornali zabl e, too?

e« Unitary gauge (& — «): non-physical states
decoupl e...fewer diagrans to cal cul at e!

e As q » o, D ~1...disaster for |oop-diagrans!

e Self-energi es devel op g* and g° (non-
renornal i zabl e) terns.

e Gauge-invariant & renormalizable S/T dooned?

e Consider 4-fermon scattering:
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Gauge- i nvari ant | ndi vi dual I y, gauge- dep.
and Renornal i zabl e and non-renornali zabl e




The Pinch Techni que

e PT. i1solate propagator-1like, or pinch,
contributions in vertex/box diagrans...e.g.,
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Pinch terms carry the
exact € dependence and
q*/q° dependence needed
to cancel “bad” terms in

two-point functions.
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PT Sel f-Energies

e« PT sel f-energy: é + ? 4 § §

e Consider Wself-energy:
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e Two-pt. Function contains 3 tvpes of diagrans:
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q* and q° pi eces g° I ndependent



"2 One Pilece at a Tine 27
(Johnny Cash)

e |n particular, the poles:
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e Oganize in a “diagram by-di agrani nanner:
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Bl oody Det ai |

o PT “dlaqrans”'
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( Neutral SE’'s contain these same

structures with
(Mvi’ MVO)—><MVT’ Mvj)




Buil ding the Self-Energies

e Wth the PT “diagrans”, we can construct gauge-
i nvari ant” and renormalizabl e sel f-energi es:

e For n=2 (SU(2) x SU(2) x W(1)):
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(Blue = SM triplet + photon) (Red = “new” triplet)



Results for a 3-site H-ggs Mdel...again

Apply our results to the deconstructed 3-site
H-ggs nodel (wth “localized” ferm ons).
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Sand T in the 3-site Hggs Mdel
CZ—S2
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e Inthe large mass Iimt, we find:
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Chiral Log Contributions to S

e Subtract Hi ggs
pl ece:
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e Tree-| evel
contri buti on:
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3-site Higgless Model

I 1 e Bound on S for
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Sunmary

Gauge boson contributions to EWcorrections
contain non-trivial Qﬁgauge-dependence.

Also, Iin the Unitary gauge, two-point functions
are non-renornmal i zabl e.

Pi nch Techni que: conbi ne propagator-like terns
from Vertex/Box corrections wth traditional
SE' s.

PT self-energies and, thus, S and T are gauge-
| nvari ant and renormal i zabl e quantiti es.

3-site H-ggs Model (wth localized ferm ons):
si zeabl e one-1oop corrections to S, while
contributions to T decoupl e.

(Special Thanks to Sekhar and Shinya)



The Rest of the SE' s
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3-site H-ggs Model
e nl om based on SU(2)° — SU(2) (Custodial)
e (auged sub-group: SU(2) x SU(2) x U(1)

e Symmetry breaking achieved by 2 X fields:
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e 3's acquire vev's: (2)=(X)=diag(l,1)
« M(9,9,9.,1,1T) - g(M's), e.g.

e Al so, nust add higher-derivative terns
(paraneteri ze strongl y-coupl ed physics):
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