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I. Motivation

1. How to resolve the sign of the puzzle of w — ¢ mixing angle in LCQM,

dy = —3.3°, which is OPPOSITE to the usual convention that is based upon

1YLl

e Since the LCQM][1] fitting of the w — ¢ mixing angle has included the effect of SU(3)

breaking, i.e., m,/myg) ~ 1.5, it would be the right way to analyze the meson mass spectra

based on the SU(3) breaking not on the Gell-Mann-Okubo(GMO) mass formula, which does
not account for SU(3) breaking.
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2. How to implement a dynamical mechanism on LCQM ?
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light pseudoscalar(w, K, n,n) and vector(p, K*, w, ¢) mesons:
(1) Harmonic Oscillator(HO) + spin-spin(S-S)
(2) Coulomb + HO + S-S
(3) Coulomb + linear confining + S-S
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II. Quadratic mass formula and SU(3) breaking b
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The generic two particle (fi, f2) mixing is given by

\ fiy= —sin Spiy- cos 665 )
‘\f27= cos S sin 0k3,) | | (2.1)

where nfi = (u@i + dd)/v/2 and and § = fsu(3) — 35.26°. We shall identify

(f1, f2) with (¢,w) and (n,n’). The quadratic mass eigenvalue equation i§

given by
M2 fi> = MAfi> (1=1,2), (2.2)
with
/ /3 \
M2 +2) V22X ]
M? = [ ” (2.3)
| varx M2 +ax?
The parameter X characterizes the strength of the quark-annihilation graph
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which couples the {=U uu state to 1=V uu, aa, ss st
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in the SU(3) limit. The parameter X pertains to SU(3) breaking, i.e., X — 1
in the SU(3) limit, such that the quark-annihilation graph factors into its

flavor parts, with

A : ud — uii(dd)

AX : ut — s§(or s5 — u)
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M} = (M2, +2))sin® 6 + 2V2AX siné cos§ + (ML + AX?) cos?s,  (2.4)
M} = (M2, +2)) cos®§ — 2v/2) X sin cos § + (MZ + A X?) sin? (2.5)
and d
tan®s = M’% — EM’%‘ (2.6) |
eM? — M}’
where € = (M2, + 2))/(MZ + AX?). The constraint requires the invariance

of the trace of quadratic mass matrix:
M2, + M2+ 2+ AX? = M}, + M} (2.7)

How to determine the sign of § in quark model?

220X
M2 — M2+ AX2 —2)’
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(A) w — ¢ mixing with dy = —3.3°(or sy (3) = 31.96°)

Av <0, Xy >0(?) or

Ay >0, Xy <0 (?)
while for 6y = +3.3°

.. V.S
AyAy >

N
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(B) 7 — 7' mixing with 6p = —54.26°(or gy (3 = —19°)

ApXp >0




1e eff lamiltonian f 1 iption he meson mass spectra is
defined by
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and the mass-squared operator is given by
V2 — Al L 12
Mgp = 4(m” + k" + mVyq). (3.2)
Three different types of potentials are as follows
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(A) Vog=Vsmo+Vs-s
S, 5;
_ 2 g Pio2
= Ay + Bir® + V*Voouls (3.3)
Mgy
(B) Vig = Voou + Vsmo + Vs—s
K S, 5;
= Ay — =+ Bor* + LIV, (3.4)
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(C) Vig = Voou + Viin + Vs-s
A K ) . SG - Sﬁ —r r e
=A3—;+53T+—~—‘—‘V“Vcoul, (3.9)

Using the ground-state S-wave variational wavefunction,
1/2
2y _ 4 \) 2 1932
oK) = (=g5)  exp(-k*/26%), (3.6)
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we obtain

3
<Vg> =Ai+ 5B +4k—2-5, .5, for A
Baa mgV'T
~ PN 2
2645 3 A
= Ay — m—‘—/% + 53 By + 4ﬁm2qqf;5q - Sy, for B,
V it u/\/qq— o ‘v i
3
= Az — 52'8(”— + 2 Bs +4x—4=5, - qu, for C,
ﬁ ﬁqf?ﬁ gVvVTm
where
(
§.3 J 1/4 for vector
< a* > =
l —3/4 for pseudoscalar.
and
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where we use myg= 0.25 GeV, my= 0.37 GeV, Buz= 0.3194 GeV and SB,;=

0.3478 GeV.

i
(-
s
(=
[
=]

ag
[l
b
=
j=—
@]
[¢]

T
o]
]
=
=
(o]
d».
o
f‘"

u

M2 — a2 Ag2 . Y )
Lypa = iy, M ppy A K — 1 p*

(M2) Fittingﬂrﬁd K meson mass®s,

% = m,?h ‘7‘”/1277177 = m721'? and 17\"{1233§ = 277’%( ‘QM%

(A, i,fi)(i = 1,2,3)2




¥ Methods of fitt‘mg Parameters,
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