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arXiv:1010.5827
Many XYZ states in these years !
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Exotic States Production
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1– – Y states
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Y(4008),  Y(4260) 
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Previous Y(4008),  Y(4260) results
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454fb-1

Updated Y(4260) results from Babar
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Lum: 967.02fb-1Event selections are almost the same 
as in previous Belle published paper 
PRL99, 182004 (2007)PRL99, 182004 (2007)

▼ Clean (2S) signal events are 
obtained, purity>99%.
▼ Fit data with double Gaussian 
yields M((2S))=(3686.1±0.2)MeV, 
=4.8MeV
▼ We calculated ISR Ψ(2S) production 
cross section:

Updated Y(4260) results from Belle

Belle:Belle: arXiv:1304.0121
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Two resonances fit
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1. Fit with two coherent resonance |BW1 +BW2 *exp(i)|2+bkg.
2. Mass of Y(4008) is smaller than 4008 MeV
3. Fit quality: 2/ndf=101/84, confidence level of 9.3%

R1 =Y(4008)
R2 =Y(4260)

We still observed two 
resonances, Y(4008) and 
Y(4260) , which agrees  
with Belle’s previous 
results.
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The Z(3895) signal
Belle:Belle: arXiv:1304.0121Significance 

>5.2
• Couples tocc
• Has electric charge
• At least 4-quarks
• What is its nature?


 

S-wave Breit-Wigner
 

convolved with 
a Gaussian (7.4 MeV); background: 
a cubic polynomial


 

Mass  =  (3894.5±6.6±4.5) MeV


 
Width =  (63±24±26) MeV


 

Fraction = (29.0±8.9)% (stat. error only)

•Similar to Zb state observed 

in Y(nS) and hb ? 

•For details, please see 

Zhiqing’s talk.
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Y(4360),  Y(4660) 



16

Previous Y(4360),  Y(4660) results

?
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Updated Y(4360) and Y(4660) results from Babar
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Y(4360) and Y(4660) results from Babar and Belle

Updated results with full Belle data sample will be available soon ! 
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C=+ XY states
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Y(4140)
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•
 

Belle: B→J/ψK  with 772M BB
M(J/ψ) fit with Y(4140) parameters fixed
[but low effciency at J/

 
threshold]

Y(4140) not significant at Belle
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25May we search for it at BESIII ?
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X(3915)
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30May we search for it at BESIII ?
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X(4350)
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Some Z states
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Belle observed Z(4430)±→ψ(2S)π±


 

Found in ψ(2S)π+

 

from B→ψ(2S)π+K. Z parameters from fit to M(ψ(2S)π+)


 
Confirmed through Dalitz-plot analysis of B→ψ(2S)π+K


 

B→ψ(2S)π+K amplitude: coherent sum
 

of Breit-Wigner
 

contributions


 
Models: all known K*→Kπ+ resonances only

all known K*→Kπ+ and Z+→ψ(2S)π+
 

 favored by data


 

[cu][cd] tetraquark? neutral partner in ψ’π0 expected


 
D*D1

 

(2420)
 

molecule?
 

should decay to D*D*π

PRL100, 142001 
(2008)

PRD80, 031104 (2009)

Significance: Significance: 6.46.4σσ
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657M B657M BBB –– ̶̶̶̶̶̶̶̶̶̶̶̶ –– ̶̶̶̶̶̶̶̶̶̶̶̶ fit fit for model with K*for model with K*’’s onlys only
–– ̶̶̶̶̶̶̶̶̶̶̶̶ –– ̶̶̶̶̶̶̶̶̶̶̶̶ fit fit for model with K*for model with K*’’s and Zs and Z
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BaBar
 

doesn’t see a significant Z(4430)+

“For the fit … equivalent to the Belle analysis…we obtain mass
& width values that are consistent with theirs,… but only ~1.9
from zero; fixing mass and width increases this to only ~3.1.”

Belle PRL:  (4.1±1.0±1.4)x10-5

PRD79, 112001 (2009)
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Measurement of Z(4430)+
 

quantum numbers

preliminary

Fit result without Z+

Fit result with Z+ (JP=1+)

711 fb‐1
★ Amplitude analysis in 4D phase: 
(M2
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). 
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: angle between Ψ’
 

and K* decay planes
θ
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: Ψ’
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angle

★

 

The 1+ hypothesis is preferred 
★

 

Exclusion levels are calculated from toy MC
★

 

0-

 

is not excluded; significance of 1+

 

over 0-

is 2.9σ. 1-,2-

 

and 2+

 

are excluded at levels of 
5.5σ, 4.3σ,and 5.4σ

★

 

We also calculated some Brs:

K* veto
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Belle observed Two Z±→χc1
 

π±


 

Dalitz-plot analysis of B0→χc1
 

π+K-
 

χc1
 

→J/ψγ
 

with 657M BB


 
Dalitz plot models: known K*→Kπ

 
only 

K*’s + one Z →χc1
 

π±

K*’s + two Z±
 

states 
 

favored by data

M(M(χχc1c1ππ++) ) 
for 1<Mfor 1<M22(K(K--ππ++)<1.75GeV)<1.75GeV22

– ̶̶̶̶̶̶ – ̶̶̶̶̶̶ fit for model with K*’s

– ̶̶̶̶̶̶ – ̶̶̶̶̶̶ fit for double Z model

– ̶̶̶̶̶̶ – ̶̶̶̶̶̶ Z1 contribution

– ̶̶̶̶̶̶ – ̶̶̶̶̶̶ Z2 contribution

PRD 78, 072004 (2008)

Significance: Significance: 5.75.7
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BaBar
 

doesn’t see significant Z±→χc1
 

π±

“We find that it is possible to obtain a 
good description of our data without 
the need for additional resonances in 
the c1 

 
system.”

PRD85, 052003 (2012)

Belle:  (3.0+1.5
-0.8

+3.7
-1.6

 

)x10-5

Belle:  (4.0+2.3
-0.9

+19.7
-0.5

 

)x10-5

for 1<Mfor 1<M22(K(K--ππ++)<1.75GeV)<1.75GeV22
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Lots of pieces

Y(4360)

Y(
46

60
)

Y(4260)

Y(
40

08
)

X(3872)

X(3
94

0)

X(
41

60
)

Y(4
140

)
Y(3940)

Z(4
430

)

Z 1(4
050

)

Z 2(4
250

)



39

Summary
• Here I just review some latest updated XYZ 

experimental results.
• Some XYZ states have been confirmed, some are 

still need further studies to confirm or deny them.
• Some quantum numbers of some states are still 

need to be determined by PWA or angular 
distributions with more data 

• What can we do with more BESIII data at >4GeV?
• What can we do with current full of Belle data ? 

And further BelleII data ?
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