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Introduction

(Pre-) Conformal Gauge Theory
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Introduction

Motivation and Goal
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Motivations

@ Application to the Walking Technicolor Model.
o Fundamental Question: Is there Conformal and/or Walking?
o Connection to the AdS/CFT Conjecture.

Goal of Our Project

@ To study the (pre-) conformal dynamics in lattice gauge theory at finite T.
@ To elucidate the Braun-Gies (T. — Nf) phase diagram.
o To reveal the Miransky-Yamawaki (Nr — gc) phase diagram.
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Results

Finite T Chiral Phase Transition
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o Larger B, — Larger T = [a(ﬁL)Nt]_l, with Ng > N;.
@ In the chiral limit (ma — 0),
0 (Chiral Broken)

Re= 2 = . : (3)
X 1 (Chiral Restored)
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Results

From (3¢ to T.(Nf)

Table: The summary table of 3. which has been obtained by using the same action
except a choice of N¢. Blue: Deuzeman-Lombardo-Pallante ('08).

NA\N; 4 6 8 12
0 - 7.88 £ 0.05 8.20 £ 0.10 -
4 - 5.8 + 0.03 -
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B2 B+ 2Ncby /b ) B — B
ref cy ~o c cP1/ 00 _ ML T ML
M(BL ) X a(/BL ) - <b1 ﬁLref 4L 2Ncb1/b0> eXp|: 4Ncb0 :| . (4)

1 T

N, WE‘?f)(Nf) x M(B.") a(Bi’ (N, Ne)) - (5)

Kohtaroh MiuraA. M. LumhardoA, E. PallanteB A. Deuzeman(. and T. Si Thermodynamic Lattice Study for Walking Dynamics in Strongly Flavored



Results

Reference-Scale M
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Results

T./M as a function of Ny
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Results

Critical Flavor Number N
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Results

Miransky-Yamawaki Phase Diagram
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Results

AdS/CFT: As a Guide (Kiritsis et.al. ('08))

@ 5D Einstein-Dilaton Action:

~ tore | VB[R 5007 + V(@) - (8)
o Black-Hole Metric Ansatz:
ds* = b(2) [~ F(2)de> + dx® + %] (9)

Outputs from Einstein Eqgs. are f(z), b(z), and A(z) = e*® ~ N.g*(2).
o beta-function Ansatz, (Alanen et.al. ("10)):

@ Thermodynamics:
Ax Ty = —df(zn)/dz, f(zx) =0, s(Tp) = %éjh)) . (11)
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Results

Walking Signal in MY Phase Diagram, From AdS/CFT
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Results

Trace Anormaly, From AdS/CFT

Based on the model proposed Alanen et.al. ('08), we investigate the trace
anormaly with variations of conformal breaking effects e:
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Summary and Future Works

Summary

@ We have investigated the chiral phase transition (crossover) at finite T in
the strongly flavored QCD-Like theory by using the lattice gauge theory.

@ We have discussed the lower edge of conformal window N by using our
lattice data with the generalized 2-loop asymptotic scaling. We have
obtained Nf ~ 9.8 —12.4

@ We have discussed the signal of the walking dynamics in the Miransky
Yamawaki Diagram and the Trace Anormaly with a help of AdS/CFT.

V.

o To set a scale a—! and complete T — N¢ Phase Diagram:
The potential measurement is on progress.

o Critical behavior near the IR-Fixed Pt.
o The color SU(N, = 2) with 8 flavors at finite T.

A
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Summary and Future Works
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Computers and Code

@ MILC Code: http://www.physics.utah.edu/~detar/milc/milc_qcd.html
@ Argolithm: Rational Hybrid Molecular-Dynamics with Omelyan-Integrator

o Computers: SP6 and BG/P in CINECA, SP16000 in YITP, and
Italian-Grid-Infrastructures
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