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motivation

Beyond SM: replace Higgs sector with new: gauge theory - technicolor
non-abelian gauge theories can be conformal, non-conformal or trivial

our recent work: test conformal/non-conformal behavior via spectroscopy
guark potential can be measured on - same ensemples - economic

potential connected to running coupling - QQ scheme

12-flavor fundamental rep: ongoing iInconsistencies among studies

2-flavor sextet rep: maybe more realistic BoM candidate
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simulation detaills

tree-level Symanzik-improved gauge action, stout-smeared staggered fermion

relatively long runs: 1-2 thousand trajectories

quark potential measurements: = 48> x 96,402 x 80, 32° x 64

ightest pion mass
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INks

im APE-smeared space links

L/ (mra) =6 —7

improve quark potential signal:

Y
APE smear space-like links: build correlation matrix

2 -smear time-like links: reduce quark pair self-energy

for Generalized Eigenvalue method
this talk; one diagonal of correlation matrix

Use Double Jackknife to estimate Covariance Matrix
for chi-sguared fitting of effective “mass”
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ohase diagram

our simulations here
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simulate at 1 bare coupling far away from bulk phase transitions, unusual phases
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12-flavor fungdamental

il
Ni=12 fundamental I% T

m.a ~ 0.10

ittle volume dependence seen for 2 lightest pion masses m=0.01,0.015

for larger masses, sufficient to extract potential from volumes 40° x 80
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mass depenaence

Kieran Holland

significant mass dependence in potential

M=0:01,0.015,0.02,0.025 mya ~ 0.16 — 0.30

these 4 runs close to Infinite volume

fit- V(r) separately for eacr

, then study

chiral limit of fit paramete

(S
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fit potential

Nf=12 fundamental

483 % 96
m = 0.01

magnify

Two V(r) parametrizations smalland larger Vi(r) =1 (:f For  x°/N =328/19

larger r only V(r)=Vo+or X>/N = 3.8/13

data at larger r do not show much curvature - linear fit better”
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fit potential

Nf=12 fundamental

40° x 80 magnify
m = 0.025

similar behavior at heavier mass - little curvature in data at larger r

@7 3
' ' i85 N =16.2/15
two parametrizations e e /

Vir)=Vy+or X2 /N =2.1/9
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fit string tension

Nf=12 fundamental Nf=12 fundamental
include 1/r ' omit 1/r

. . 2
— linear fit, y /dof = 2.7/1 —— linear fit, y /dof = 0.66/2

. l/ym 2 _
power fit co*ml/y‘“, xz/dof = 0.88/1 power fit c *m ", x /dof = 3.6/2
+ V(r) fits with 1/r term 4 V(r) fits without 1/r term

1/2 17/:2

non-conformal o /= =ay/ "+ aim conformal  o'/? =com'¥, y,, =1+~

fit V(r) with 1/r : neither form describes m=0.025 data
fit V(r) without 1/r : both forms can fit all 4 mass data
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running coupling

1-,2-,3-1o0p [Sqq function

Nf=12 fundamental r 1 i
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—— 1-loop running aqq(r)

+ 48%°%96, m = 0.01

3-loop QQ scheme, fundamental rep direct measurement from V(r):
R fixed point  ag, = 0.371 (g (r = 4.457...) = 0.393(11)

dV 8% (T) r /
Fir)=—— =0Cp qﬁz pert thy prediction: V(r) — V(rg) = Cr / O‘q;f,(; ) gr
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2-flavor sextet

Ni=2 sextet

m.,a ~ 0.14
F

a?ﬁiii%

+ 48°%x96 m = 0.003
X 32°%x64 m = 0.003

only 1 very large volume run 482 x 96 remainder of runs 32° x 64

do not have clear evidence that |. =32 sufficient for heavier masses
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fit potential

Ni=2 sextet

483 % 96
m = 0.003

Ni=2 sextet

323 x 64
m = 0.0006

ike fundamental: fit V(r) with & without 1/r term - 2 parametrizations

again, V(r) data at larger r show little curvature
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fit string tension

Nf=2 sextet ' Nf=2 sextet
include 1/r | | omit 1/r

. . 2 _
— linear fit, Xz/dOf =2.2/1 . linear fit, pé /dof = 4.0/1

. 1/y, 2 _
power fit co*mlhh, Xz/dof = 1.95/1 power fit cy*m ", x /dof = 4.0/1

+ V(r) fits with 1/r term + V(r) fits without 1/r term

both parametrizations: string tension has little mass dependence

M egmtvn g ey

conformal fit; o
include 1/r;  1/y,, = 0.051(39) omit 1/r;  1/y,, = 0.005(59)

inear 1its almost constant; - 100Ks like clear non-zero chiral limit

Kieran Holland L attice 2012



summary

12-flavor fundamental

- 2 methods to parametrize V(r}

- for both, conformal fit exponent inconsistent with spectroscopy

- for both, linear extrapolation to chiral limit gives non-zero string tension
- potential runs faster that pert theory, do not see IR fixed point

- consistent with spectroscopy:

2-flavor sextet

- again, 2 methods to parametrize V()

- for both, little mass dependence in string tension

- conformal fits give unacceptable exponent values

- string tension non-zero cniral imit; . Spectrum agrees

- are volumes large enough?
Kieran Holland Lattice 2012
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hotel down under

~

..///JjJJJJj//,.,,

L 000008 WS ~

4J~«JJJJ.~JJJ44444J~JJJJ JJJJJJJJ/

A S . - ~

...‘.‘.. 3 PN
: P4

‘cuo
uuquuquu 00

/Il/ll////
2 -89

{I((‘(‘l(( - -

dryer upside down

on ceiling

,JJJJJJJJJJJJJJJJJ,JJM,,dg,,,

eeeseseesesee

1

,,.JJJJJJ4J4JJ4444JJJJJ4

P -

4444444J4J

.-(/«(/4(4/(((((/(4

Y Y Y Y Y Y Y Y Y Y MY Y MY Y NYY Y Y Y NY SN

-
-

- ]
. . T
N\ YT YN L ...
, Y YY Y YT Y

. V.- - . -
- Y TYYrTYF YT TITTT™M™m

. OO0 0DO0OO0Y b

washing machine

a8 5

Y
g dg oy 4

.

-

44444J4J4/

/l(((

JJJJJJJJJJ,J

L attice 2012

Kieran Holland



