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MOTIVATIONS

» Strongly interacting quantum field theory with many light fermions

* Is the dynamics different from QCD?

 what Is the hierarchy in the spectrum!?

» is there a light scalar flavor-singlet?

» Phenomenology of physics beyond the Standard Model

« light Higgs from composite dynamics (pNGB or dilatonic nature)
» large anomalous dimensions

» expected (near-)conformal dynamics for consistency with experiments
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MOTIVATIONS

» Strongly interacting quantum field theory with many light fermions

* is the dynamics different from QCD? chiral symmetry breaking or not!

* what Is the hierarchy in the spectrum?

» is there a light scalar flavor-singlet? in QD there is a broad
resonance fo(500)

» Phenomenology of physics beyond the Standard Model

« light Higgs from composite dynamics (pNGB or dilatonic nature)
» large anomalous dimensions

* expected (near-)conformal dynamics for consistency with experiments
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LAT TICE RESULTS

» SU(3) gauge theory with many degenerate
fundamental fermions N=4, 8 and |2

Strong sector In isolation:

- focus on flavor-singlet states

no connection to the SM

* scalar O™ (also called “the sigma’")

. pgeudosca\ar O (also called “the eta prime’)

Have a look at the most interesting case of N—=8
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SUMMARY

Lattice results for the SU(3) N=4, 8 and |2 theories can be contrasted with
each other to learn more about the dynamics near the conformal window

There is a light scalar flavor-singlet state and a heavy pseudoscalar flavor-singlet
state, the dynamics Is different form QCD

The pseudoscalar flavor-singlet is showing enhancement with increasing number
of flavors, while the scalar flavor-singlet Is suppressed with respect to the pion

Comment: lattice results seem to align with expectations from ladder-SD
analyses [arxiv: | 508.0/6838]: a flavor-singlet scalar in a near conformal theory Is
ight similarly to a flavor-singlet pseudoscalar in the Witten-Veneziano [imit, but

a flavor-singlet pseudoscalar is heavier in the “anti”-Witten-Veneziano limit
(large N/N,)



Caveat: infinite volume limit, continuum limit and chiral limit

need to be worked on!

SUMMARY

Lattice results for the SU(3) N=4, 8 and |2 theories can be contrasted with
each other to learn more about the dynamics near the conformal window

There is a light scalar flavor-singlet state and a heavy pseudoscalar flavor-singlet
state, the dynamics is different form QCD

The pseudoscalar flavor-singlet is showing enhancement with increasing number
of flavors, while the scalar flavor-singlet Is suppressed with respect to the pion

Comment: lattice results seem to align with expectations from ladder-SD
analyses [arxiv:| 508.0/683]: a flavor-singlet scalar in a near conformal theory Is
light similarly to a flavor-singlet pseudoscalar in the Witten-Veneziano [imit, but

a flavor-singlet pseudoscalar is heavier in the “anti”-Witten-Veneziano limit
(large N/N,)
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KSRF relations hold at ~10% level,
suggesting vector meson dominance

[Phys. Rev. Lett. 16,255 (1966), Phys. Rev 147, 1071 (1966)]
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KSRF relations hold at ~10% level,
suggesting vector meson dominance

[Phys. Rev. Lett. 16,255 (1966), Phys. Rev 147, 1071 (1966)]
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All the states studied in the spectrum have Y~ |

except for the pseudoscalar.

Comparison with different lattice discretizations:
staggered and domain wall fermions
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