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Walking versus Running
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Oftset the first term

Rule:

Find Walking Theories with EW embedding minimizing S
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The most economical W'T theory

Compatible with precision measurements

Possible DM candidates and Unification investigated
Can support 1st order Electroweak Phase Transition
Can support exotic electric charges

Lattice studies have begun



Ultra Minimal Walking Technicolor

Ryttov and F.S. 08

Eichten and Lane



| The standard model

N

—

. v
g
- + | E

!ectron i

=
+
{iForce canriers = .y C o o

¥

Source: AAAS *Yet to be confirmed

u(l)

SU(2)

SU(3)



| Themsmtandard model
| '~ Elementary particles '
; phzon
- e
3 0 @ rZ‘
A |
¥ r ‘ -
E m, VT ‘AN(-'- §
| § gt‘aeuc rrtcr)\rc; ‘ng:Jl;?t?\(i] neu:nno' &OSOEA o |
ron Y = % .
e futt "W g
lelectroni | muong B tau haoséu
A
L%‘J
; Source: AAAS *Yet tobecon!_i_r_rpe_cid

U and D: Fund of SU(2)

t-lambdas: Adj of SU(2)
Singlet of SM
Weyl Fermions

U

t-up G
t-glue
D 1 \2
) AT
tdown ") bda

u(l)

SU(2)

SU(3)

SU(2)



UMT Features



UMT Features

The most economical “2 rep” WT theory



UMT Features

The most economical “2 rep” WT theory

Smallest narve S-parameter & # of fermions



UMT Features

The most economical “2 rep” WT theory

Smallest narve S-parameter & # of fermions

Natural DM candidate visible at LHC



UMT Features

The most economical “2 rep” WT theory
Smallest naive S-parameter & # of fermions

Natural DM candidate visible at LHC

Order of the Electroweak PT under investigation



UMT Features

The most economical “2 rep” WT theory
Smallest narve S-parameter & # of fermions
Natural DM candidate visible at LHC

Order of the Electroweak PT under investigation

Rich unexplored Collider Phenomenology
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MWT etfective lagrangian

(L(Composites) + L£(Mixing with SM))+ L(New Leptons) + L(SM — Higgs)

Initial investigation we include:

Composite Higgs H

Composite Axial - Vector States Rq -
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Comprehensive Effective Technicolor Lagrangian

Vector Mesons

Yukawas

K Link to MWT via Modified Weinberg Sum Rules **
Written in a renormalizable form

With imposed constraints from Precision Data

A working technicolor benchmark

Foadi, Frandsen, Ryttov & ES. 07
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Heavy Vectors Signals

Drell-Yan production of heavy vectors
Vector Boson Fusion production ot heavy vectors

Can be seen via HW and HZ production
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Composite Higgs Signals
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Further Signatures

New SM Fermions
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Walking/Higher dim. rep. can allow for:

Light Composite Higgs  Fs. 08
Hong, Hsu, ES. 04
Dietrich, ES., Tuominen 05

nght Composite Axial Foadi, Frandsen, Ryttov ES., 07



Preliminary V-A Spectrum from Lattice
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Summary

* (Ultra) Minimal Walking Technicolor

* Associate Production of the Composite Higgs

» Heavy Vectors are best produced and detected via Drell-Yan



