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Introduction

Observation of the charged κ in J/ψ→K*±Kπ, 
using 5.8 X 107 J/ψ @ BESII.

Direct measurements of a0-f0 mixing via 
J/ψ→φf0→φa0 and χc1→π0 a0→π0 f0, using 2.26X108

J/ψ & 1.06X108 ψ’@ BESIII.

2010-7-232 LIU Beijiang      ICHEP 2010

f0 (600) (σ)

f0 (980)    a0 (980)

K*
0 (800) (κ)

Scalars below 1GeV

Do they 
exist?

What is 
their 

nature?



κ
 

was first found in Kπ
 

scattering data. However, 
there have been hot debates on its existence. 

In recent years: 
Evidence for κ found in

D+ →K-π+π+ [E791 PRL 89(2002) 121801]

D+→K-π+μ+νμ
 

[FOCUS PL B535(2002) 430]

J/ψ→K*(892)0K+π- [BESII PL B633(2006) 681]

Kπ s-wave component found in
D+→K-π+e+νe . [CLEO PR D74(2006) 052001]

τ- K0
Sπ-ντ, [BELLE PL B654(2007) 65]

No evidence of κ found in
D0 →K-π+π0 [CLEO PR D63(2001) 090001]

Observation of charged κ
 

at BESII
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• CLEO reported the necessity of                            in  
 [CLEO PRD 74 031108R] .

• However, no charged κ
 

is needed in BABAR 
 

data
 [BABAR PRD 76 011102R] .

• BESII studied charged κ
 

in

0πκ ±± → K 00 π−+→ KKD

The existence of charged κ
 

is expected !

0*/ ππκψ ∓∓ KKKJ s
±± →→

M(Kπ)  GeV/c2κ±

K*(1410), K*(1430)
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Resonance parameters of charged κ
(BW with constant width)

For reference, resonance parameters of neutral κ

Different parameterizations of κ give consistent 
results on the  pole of charged κ .

The pole position for charged κ is consistent with 
that for neutral κ within the error.

BES2
arXiv:1002.0893
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Observation of charged κ
 

at BESII

[BESII PL B633(2006) 681]



a0 (980) – f0 (980) mixing
a0 / f0 : qq, four quarks, KK molecule, hybrids,…

Study of the mixing of a0 and f0 will shed new 
light on the enigmatic light scalars. No firm 
experimental determination.

A narrow peak (8MeV) between the charged and 
neutral kaon thresholds (987~995 MeV).
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a0 (980)–f0 (980) mixing: f0 a0 transition

J/ψ φf0 φa0 φηπ0 BESIII
Preliminary
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…. Mixing signal
--- a0 (980) contribution from 

J/ψ γ*/K*K φa0(980)
--- Background polynomial 

Significance:

3.3 σ
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a0 (980) – f0 (980) mixing: a0 f
0

transition

ψ’ γχc1, χc1 a0π0 f0π0 π+π-π0 BESIII
Preliminary

2010-7-238 LIU Beijiang      ICHEP 2010

…. Mixing signal
--- f0 (980) contribution 

from other processes
--- Background polynomial 
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Zoomed in

BESIII
Preliminary

a0 –f0 mixing: 

a sensitive probe

shaded region: BES3 measurements

red line: BES3 upper limit

dots: various predictions

Models of a0 /f0 give different resonance parameters
Comparison with ξfa /ξaf from those parameters



Summary

The charged κ particle is found in J/ψ K*±Kπ.
The pole position of the charged κ is consistent 
with that of neutral κ.

Study the f0 a0 transition in J/ψ φ f0 φ a0 and 
the a0 f0 transition in χc1 a0π0 f0π0. The mixing 
intensities are extracted from experiment, which
will be very useful for pinning down the 
resonance parameters of a0(980) and f0(980).
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Thank you



Backups
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World J/ψ
 

and
 

ψ(2S) Samples (×106)

BESIII: J/ψ
 

2009 –
 

~226M
 

ψ(2S) 2009 –
 

106M
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Partial wave analysis results 

BES2 arXiv:1002.0893

M(Kπ) (GeV/c2)

M(K*(892)K) (GeV/c2)

M(K*(892)π) (GeV/c2)
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Backup
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Complementary study of a0 -f0 mixing


	Study of light scalar mesons at BES 
	Introduction
	Observation of charged  at BESII
	Slide Number 4
	Slide Number 5
	a0(980) – f0(980) mixing
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Summary
	Backups
	Slide Number 12
	Slide Number 13
	Partial wave analysis results 
	Backup
	Complementary study of a0-f0 mixing

