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Ward Identities (WI) provide useful conclusions regarding chiral
symmetry restoration, including U(1)4 restoration, a relevant
open problem for the QCD phase diagram |1, 2, 3, 6]

* U(1)4 restored for exact chiral restoration of

scalar /pseudoscalar lightest nonet |2, 3|.
OK with Ny = 2 lattice.

* Sizable gap for N; =2 + 1 driven by strangeness.

* K /k degeneration suitable alternative sign for O(4) x U(1) 4.

Predicts x¢ peak and explains role of strangeness
through (ss) [6].
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Effective Theories allow to check O(4) x U(1)4 pattern and generate
thermal resonances dominating most relevant observables (3,4, 5, 6]:

* U(3) ChPT analysis confirms WI and lattice results |3,5,6].

reproduce expected peaks consistently with lattice [4,6].
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* Scalar susceptibilities saturated by thermal f;(500)(c) and K (700)(x)

'/// Chiral Symmetry Restoration, thermal resonances and the U(1)4 symmetry
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e I'=0 and thermal dependence captured by ChPT within uncertainties

e Dominated by light quarks. K,7n,7n loops and n — n’ mixing included.

e From WI x,,, = —; [mua(qq), +m?>,x"], T scaling dominated by
(qq), at low T', but second term relevant near 7.

— consistent with finite O(4)-U(1)4 gap in physical case

Scalar susceptibility and the (thermal) o/f;(500) state
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Saturated x scalar susceptibility in UChPT
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