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A brief reminder on light scalar mesons

• Nonet of light scalar mesons: a0(980), f0(980), σ(600), κ(800)

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

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

• Perturbation theory and sum rules don’t work

• The σ(600), a0(980), and f0(980) are studied in ϕ → Sγ
decays, ππ scattering, γγ → ππ, ηπ0 and other processes
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Light scalars in γγ → ηπ0 and ϕ → ηπ0γ decay

2015: N.N. Achasov, A.V. Kiselev, and G.N. Shestakov, simul-
taneous description the Belle data on γγ → ηπ0 and the KLOE
data on ϕ → ηπ0γ, signal reactions are γγ → a00(980)+a′00 → ηπ0

and ϕ → [a00(980) + a′00 ]γ → ηπ0γ. Consideration of γ∗(Q2)γ →
ηπ0 reaction.
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Results of the fit-2016: a) the Belle data on γγ → ηπ0 cross-section; b) the KLOE data on ϕ → ηπ0γ decay, cross points are omitted in
fitting, m is the invariant ηπ0 mass.
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Two-particle correlation

C(Q) =
A(Q)

B(Q)
.

Here A(Q) represents the distribution of the invariant rela-
tive momentum Q =

√−qµqµ, qµ = p
µ
1 − p

µ
2 , for a pair of par-

ticles from the same event. B(Q) is a reference distribution of
the pairs of particles taken from the different events.
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K0
SK

± correlation in Pb-Pb interactions
2017: ALICE Collaboration measured K0

SK
± correlations in

Pb-Pb interactions.
The approach is based on R. Lednicky and V. L. Lyuboshits,

Yad. Fiz. 35, 1316 (1982). The correlation C(k∗) is

C(k∗) = 1+
λ

2
(
1

2
|f (k

∗)
R

|2+2
Ref (k∗)√

πR
F1(2k

∗R)−Imf (k∗)
R

F2(2k
∗R)),

(1)
where k∗ is the kaon momentum in the kaon pair rest frame,
kπη is the corresponding πη momentum, R is the radius pa-
rameter from the spherical Gaussian source distribution, λ is
the correlation strength, and

F1(z) =
e−z2

z

∫ z
0 ex

2
dx, F2(z) =

1− e−z2

z
.
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The scattering amplitude used by experimenters is

f (k∗) =
γa0→KK̄

m2
a0 − s− i(γa0→KK̄k∗ + γa0→πηkπη)

. (2)

We use

f (k∗) =
2√
s

∑
S,S′

gSK0
SK

+G
−1
SS′gS′K0

SK
+

16π
. (3)

where S, S′ = a+0 , a
′+
0 , and the constants gSK0

SK
+ = −gSK0

LK
+ =

gSK+K−. The matrix of the inverse propagators is

GSS′ ≡ GSS′(m) =


Da′0

(m) −Πa′0a0
(m)

−Πa′0a0
(m) Da0(m)

 , (4)
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(a) The γγ → ηπ0 cross section. (b) The ϕ → ηπ0γ decay.
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New data description

Recently BES Collaboration measured the decays D0 →
dū e+ν → a−0 e

+ν → π−ηe+ν and D+ → dd̄ e+ν → a00e
+ν →

π0ηe+ν for the first time.

In arXiv:1805.10145 we present a simultaneous description of
γγ → ηπ0, ϕ → ηπ0γ and K0

SK
+ correlation in agreement with

BESIII current results. λ = 1, a0(980) has no qq̄ component at
all (g(0)a0γγ = 0, gdūa−0

= gdd̄a00
= 0).
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Properties of the resonances and the description quality
ma0, MeV 999.5 ma′0

, MeV 1439.4

ga00K+K−, GeV 3.50 ga′00 K+K−, GeV 4.45

ga0ηπ, GeV 3.42 ga′0ηπ
, GeV −0.20

ga0η′π, GeV −3.64 ga′0η′π
, GeV 0.41

g
(0)
a00γγ

0 g
(0)
a′00 γγ

, 10−3GeV−1 −14.62

λ 1 R, fm 6.3

χ2sp / 24 points 25.3 χ2corr / 29 points 17.2

χ2γγ / 36 points 10.9 (χ2γγ+χ2sp+χ2corr)/n.d.f. 55.5/75
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(a) The γγ → ηπ0 cross section. (b) The ϕ → ηπ0γ decay.
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