The Sextet Model

An overview of the phase structure with Wilson fermions
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Motivation

® Minimal Walking Technicolor model
® SU(3) with two flavors of two-index symmetric fermions
® Near the conformal window

® Possible walking behavior Dietrich, Sannino 2006

® Might have a light scalar
® [his would be the Higgs particle

® Small § parameter




Old phase diagram

® Bulk phase identified from peak in plaquette susceptibility
® Chiral line identified from PCAC relation

Wilson fermions
_|_

Plaguette gauge




New simulations

® Large number of new simulations (around |50)
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New phase diagram

® Phase diagram with 4 regions of interest
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| st order transition
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Spectrum

® Spectrum across transition at f = 4.3
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Spectrum

® Spectrum across transition at B = 5.5
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Spectrum

® Spectrum across transition at f = 6.0
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Ratio |

® Ratio between My and Mps for B = {3.0,4.0, 4.6, 4.8, 5.0}

® [his Is In the strong coupling phase (Region |)




® Ratio between My and Mps for B = {5.1, 5.2, 5.3}

® [his is in the weak coupling region (Region |l)
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Gradient flow

® Use gradient flow to measure change in lattice spacing

E(t) = (t"E(?))

W(t) = tdeit)
g(tO) e gref

W(wg) = Whet

L Uscher 2010
BMW Collaboration 2012



Gradient flow

® Chiral IImit with tg observable.
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Gradient flo

® Chiral IImit with wo observable.
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L arge Volume Runs



Spectrum

® Meson and baryon spectrum for f = 5.4
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Spectrum

® Meson and baryon spectrum for f = 5.5
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Ratio

® Ratio between My and Mps for B = {5.4, 5.5}
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Chiral behavior

® Conformal fits
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® [eading order pion mass and log term
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Conformal fits

® Combined fit to 6 channels for B = 5.4 X%/dof = {7.04, 2.62}
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Chiral fits

® Combined fit to fps and mps for f = 5.4
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Conclusions

® [he phase structure Is non-trivial
® Different behavior in different regions of the parameter space

® [he model looks conformal in the weak coupling phase

® [hings to consider includes:
® Open boundary conditions

® Finite volume effects



Thank you



