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Outline

MWT model

Chirally rotated SF scheme

Preliminary results (tuning + coupling) 
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Minimal Walking Technicolor

SU(2)TC + 2 Dirac Adjoint fermions
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Minimal Walking Technicolor

close/inside the conformal 
window by analytic estimates 

SU(2)TC + 2 Dirac Adjoint fermions
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Minimal Walking Technicolor

close/inside the conformal 
window by analytic estimates 

minimum value of the naïve S-parameter:  

SU(2)TC + 2 Dirac Adjoint fermions
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Minimal Walking Technicolor

close/inside the conformal 
window by analytic estimates 

minimum value of the naïve S-parameter:  

expected SB pattern:                                               3+6 GBs 

SU(2)TC + 2 Dirac Adjoint fermions

S =
NDdR
6⇡

SU(4) ! SO(4) )
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Minimal Walking Technicolor

close/inside the conformal 
window by analytic estimates 

minimum value of the naïve S-parameter:  

expected SB pattern:                                               3+6 GBs 

glue-fermion composite states

SU(2)TC + 2 Dirac Adjoint fermions
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MWT Spectrum
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IR conformal scaling
What we know or should expect... Some cartoons

Some cartoons
IR conformality

at all scales
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String Tension vs mPS
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Vector vs Pseudoscalar
Vector over Pseudoscalar
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Schrödinger Functional coupling
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Schrödinger Functional coupling
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Chirally rotated 
Schrödinger Functional
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! S F
We consider the functional integral on a hypercylinder with periodic spacial B.B. 
and Dirichlet B.C. in time with boundary fields C(η) and C’(η):

For SU(2) we use:

with

We will also consider HALF background field configurations with:
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! S F
For the fermions B.C. we have for Nf=2:

with:

This is related to the standard SF via a chiral rotation:

and the projections are:
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! S F
O(a) improving requires 3 boundary counterterms: ct, zf, ds

In perturbation theory:

We use ds=1/2 and the 1-loop expression for ct. 

We remain with one parameter zf we tuned non-perturbatively.

This is done tuning to zero a              -odd operator. 

In this work we use 

ct = 1+c(1)
t g 2

0 +O (g 4
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! S F
The !SF coupling is defined as usual:

From the step scaling function: 

we can obtain the beta function:

ḡ 2 =
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Preliminary Lattice results

R. Arthur, L. Del Debbio, B. Lucini, A. Patella, CP, A.Rago, S. Sint, P. Vilaseca in preparation
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For fermion fields we use spatial B.C. periodic up to a phase: 

to maximise the lowest eigenvalue of the Dirac operator.

Simulation details
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Figure 5: Cuttoff effects in the fermionic part of the SSF for SU(2)F and SU(2)A,
χSF, for the original BF (top panels) and the BF/2 (bottom panelts).

4 Precision needed for zf and mc

We estimate the precision needed in the determination of zf and mc according to the
following criteria.

An uncertainty in the step scaling function∆Σ can be unterpreted as the inhability
to resolve the nuber of flavours in a theory [4] up to a given precision. For instance,
cutoff effects of 100% induce uncertainties in Σ that can mimic a change in the number
of flavours by a factor 2, which is unacceptable (specially If one intends to distinguish
between a theory displaying an IRPF from a theory that doesn’t).

Here we require to be able to resolve the number of flavours to uncertainties of
Nf ± 0.2 or Nf ± 0.4.

The lattice SSF is a function Σ = Σ(a/L, u,m0, zf ). Ideally, in a non-perturbative
calculation, we want m0 = mc (so that mPCAC = 0, zf = z∗f (so that guu

′
P = 0, for

example), and u = cte (condition of constant physics). But we will allways have
uncertainties in the conditions to determine mc, zf amd u which induce uncertainties
in Σ.

∆Σ = ∆u
∂Σ

∂u
+∆(Lmc)

∂Σ

∂(Lm0)
+∆zf

∂Σ

∂zf
(13)

Since the tunning of mc and zf is done by solving simultaneosly 2 conditions that
depend on (mc and zf ), the uncertainties ∆mc and ∆zf will be interlinked, such that:

8
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L = 6, 8, 12, 16 ; we plan also L = 24

β = 2.25 ... 8

s = 2 (scaling factor)

 

Simulation details

Figure 4: Plot of the m∗ versus β on 84.

4

Figure 3: Plot of the z∗ versus β on 84.

3
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For each volume and bare coupling, we tune 2 parameters: m0 and zf.

This is done by imposing the vanishing of the PCAC mass and of 
 

Tuning
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Coupling
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Step scaling
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2-loop beta function
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Conclusions
!SF tuning seems to work as expected, but expensive 
at stronger couplings

need more statists to reduce errors on the step 
scaling functions

continuum extrapolation is needed to investigate the 
presence of the IR fixed point

models close or inside the CW are expensive to study 
on the Lattice!


