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An Experimenter’s 
Wishlist

B. Knuteson, 2001

7 years on,  and none finished ...



More realistic
NLO calculation priority list from Les Houches 2005
                               G. Heinrich and J. Huston

pp->bBbB
pp->4 jets          (added in 2007)
gg->W*W* 

*
*

*

+

+

*completed since list
+ people are working

J. Huston, KITPC 2008



What is a realistic goal for 
BSM/DEWSB Lattice Calculations 

in the next decade?

Theory
Experiment

Computation

“Computation has become an 
important tool throughout the 
physical sciences. Computer 
simulations can bridge intellectual 
gaps, such as the relationship
between quantum-scale models and 
continuum-scale models of a 
physical process or material; 
moreover, computer simulations 
can be the most convenient channel 
for communications from theory to 
the design of experiments.”

NSF Theory Workshop Report, 2004



Lattice Contribution to EWSB

Dashen & Neuberger PRL 50 (1983) 1897

Kuti, et. al.  PRL 61 (1988) 678

Higgs Lagrangian: 



Technicolor: Higgsless since 1976!

(New Models in this decade from Extra D)



Strong Dynamics/Technicolor

(We know too much … this simplest theory is ruled out!)

Weinberg (1976) & Susskind (1979)



Dimopoulos and Susskind & Eichten and Lane (1979)









Walking Technicolor



Does            in a walking theory? γm = 1
• Chiral symmetry breaking in an approximately 

conformal theory
• Large anomalous dimension of 
• Can we calculate αS?
• What is the spectrum? PNGB masses?

ψ̄LψR

              Current Understanding from
“Gap Equation” in “Rainbow Approximation”

PDG2006: Erler and Langacker

QCD-like, ND=2 & NC=3



Extended TechniColor

Self-breaking through
        “tumbling”:

“Most Attractive Channel”

Chiral Symmetry Breaking 
@ Critical Coupling

Does tumbling occur, and in the
pattern predicted by this method?



Top Quark Mass Generation

Are new interactions required to explain top-quark mass?



Hill, hep-ph/9411426



Note:  
M >> 1TeV 
implies  fine 

tuning

Can we realize the NJL dynamics?

Is this truly 2nd order?



AdS/CFT Duality
Conjecture: Equivalence of 5D theory in AdS and 4D CFT

Strong evidence for N=4 SUSY YM string theory on AdS

Strongly-coupled CFT ⇔ Weakly-coupled 5D Theory!

NB: Rescaling Invariance!

ds2
=

(

R

z

)2
[

ηµνdxµdxν
− dz2

]

UV IR

R < z < R
′



AdS/CFT Dictionary

Csaki hep-ph/0510275



A Higgsless Theory on AdS could be “dual” to a conformally-
invariant model of dynamical EWSB : like walking TC!

Duality and Higgsless Models

Can we find a 4-D Conformal Higgless Theory?

See talks by E. Neil, A. Martin, D. Nogradi,  & M. Luty



Inspiration: Symmetries in QCD
Symmetry Anomaly?  Fate

Color (gauged) no unbroken
(confined)

Scale Invariance yes not a symmetry

SU(3)V x U(1)B no unbroken

SU(3)A no spontaneously 
broken

U(1)A yes not a symmetry

CP no?! not a symmetry!?

✔

✔

✔

✔

?

??



QCD: Unsolved Problems @ LHC

and jet fragmentation



The Holy Grail

A complete Yang-Mills Phase Diagram: 
for any group (will settle for SU(N)), any fermion 

representation(s), arbitrary gauge-symmetry breaking 
and 

relevant scaling dimensions, spectrum, 
& correlation functions

see Sanino, arXiv:0804.0182 for a recent review (analytic)


