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Light scalar mesons

e Nonet of light scalar mesons: ay(980), f3(980), o(600), x(800)

e Were discovered ~ 50 years ago and became hard problem
for the naive quark model from the outset

e Elucidation of their nature can shed light on confinement
and the chiral symmetry realization way in the low energy
region

e Perturbation theory and sum rules don’t work

e The ¢(600), ap(980), and fy(980) are studied in ¢ — Sy
decays, mm scattering, vy — 7, 777TO and other processes
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Light scalars in v+ collisions

Let’s S = 0(600), ag(980), fy(980) and T = ay(1320), fo(1270).

In the ¢¢ model I'g_,. are originated from direct Sy cou-
pling. From the experimental results

1t was found Ff()<980> > 3.4 keV FUJO<98O>%’Y”Y > 1.3 keV.

—VY =

Four quark model: Ffo(980)%w ~ Fa0(980)—>w ~ 0.27 keV
(Achasov, Devyanin, Shestakov, 1982)

These widths are caused by rescatterings:
fo—- K"K +ntn~ = vy, a0 — KK~ —|—777T —|-777T — Y
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The Belle data (2003-2009)

The data are extracted from the

ete™ — ete vy = etenaY, ete 77 reactions. The sam-
ple is 100 fb~! (hundreds thousand events). It was shown
that these data supports the four quark model of light scalars

a(600), ag(980), fp(980) (Achasov Shestakov, 2005-2010).
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Data description

o(vy — nr) = oy + 09, where

S my + my)?
aA—ngfS)/erdcose;pm<s>—J<l—( 1+ )
/ Born/ Born
Born K

33 direct <
Born




Mo(yy = 7'n;5,8) = MpO™V (47 — 7n; 5, 0)
+]7‘T/on(8) T o0,y r0p(8) + ]7‘T/O77/(S> T 0,y 70 (5)

— T ¥+ —17*0 — 1+
(T () = TS go(s) + TR e (5,20))
X Tyt g (8) + MEEEEY(s), (1)

Mo(yy — 7'n; 5,0) = M BOTV (9 — 70: 5, 6)
+807Td%0<9)M77—>a2(1320)—m077(8)7 (2>

B30(0) = (v/6/4) sin? 6
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Kaon form factor

pK(S)
1 — p3 | L+ 52
Mo%mnKJr(S/,xl) — Aoy pic(s) In + pK(S) n 1+2x<1§3)
pi(s) — 1—pg(s) — 1- PELS
1+227/s
_I_
K S oo PE(S)ME™ R (s 1)

]K+K—<8, 331) = - 4m%( /

s'(s' — s —i€)

New data description

We get rid of the a(, and the kaon formfactor and arrived to
the following description (y?/n.d.f. = 6.9/23).
Keeping the a)) leads to fantastic y2/n.d.f. = 1.3/17.
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The dependence on k3 = —Q?

MH(WV — CL2<1320) — 77077><37 (97 ¢7 Q) — _A(S)S<COS2 6’7—3

681_1&2_)77(8)1—1@2%7]7(0 (S)
P ()

A(s) = 20m
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So tensor contribution will be dominant at large Q2.
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Summary

1. The Belle data on 7y — 57’ have been reanalyzed. The
description without a, and the kaon formfactor G j+ (¢, u) is
obtained.

2. The Q¢ dependency has been predicted for the near future
experiments.
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