Flashtalk

Isospin breaking in the ELcM model

Péter Kovacs, Gyorgy Wolf - Wigner RCP

How well one can describe isospin breaking in a chiral meson model?

We use a Lagrangian that has global U(3); x U(3)g chiral symmetry — like in
QCD if the quark masses are zero — plus explicit symmetry breaking terms

UB)Lx UB)r~UB)v x U(B)a=SUB)v x SUB)ax U(l)y x U(1)a
U(1)y — baryon number conservation (exact symmetry of nature)
U(1)a — connected to axial anomaly

SU(3)a — broken down by any quark mass

U(3)L x U(3)r — broken to U(1)y x SU(2)y if m, = mg # ms (isospin symm.)
— or to U(1)y if m, # my # m;s (realized in nature)
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Particle content

e Vector and Axial-vector meson nonets
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p = p(770), K* — K*(894) a1 — 21(1230), Ky — K1(1270)
wy — w(782), ws — $(1020) fin — £(1280), fis — f1(1426)
e Scalar (~ §jq;) and pseudoscalar (~ §;ysq;) meson nonets
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multiple possible assignments m — 7(138), K — K(495)
mixing in the oy — os sector mixing: ny, s — 1(548), n’(958)

If (nys/3 # 0 — chiral symmetry is explicitly broken,
especially if (3 # 0 — and also d3 = §, — d4 # 0 — the isospin symmetry is violated

Consequently nonzero vev for scalar-isoscalar fields: ¢y,s = (on/s) and ¢3 = (aJ)

on/s = bnys tonys, ag — ¢3 + ag.

Different particle mixings appear:
» mixings between nonets V¥ +— S and A¥ +— P
» N — 3 sectors of V* and A*
» N — 3 — S sectors of S and P
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Determination of the parameters

There are 21 unknown parameters:

2 2 S 2 2 2
mg, my, Ci, 557 (>3> 81, 82, (bN? ¢5) @3, )‘15 )‘27 h17 h27 h37 Mem.ss» Mo ps Mem v
m?. 4. 0my,, dm3 —> determined by the min. of y*:

em,

. _ O%xP 2
X2(X1,...,XN):§ [Q’(Xlwlégy) @ ,

(X1, xn) = (Mo, A1, X2, ... ), Qi(xa, ..., xn) — calc. in the model, Q7P —
PDG value,
0Q; = error (e.g. max{5%,PDG value}) multiparametric minimalization —
MINUIT
» PCAC — 2 physical quantities: f;, fx
» Charged and neutral masses — 24 physical quantities:
My, mKJ7 mfoL7 mfoHv My, MK, My, My, My, MK+, My, Mo, My, MK, mle
» Charged and neutral decay widths — 21 physical quantities:
rp~>7r71'7 rw~>7r7r7 rK**}Kﬂ‘) r<l>~>KK7 ral—)pﬂ'a ralﬁw'yv rf1~>K*Ka rKg%KﬂW

rao%KK7 rao~>71"r[a raoﬁwn’a rfoL/H rbe/H
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