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X(3872)
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X(3872): properties



X(3872): JPC



Search for X(3872)→p p



Search for X(3872)→π+π-χc1

If X(3872)= χc1
’,

 
we may observe it decaying to π+π-χc1

No peaking structure could
Be observed !



Search for C‐odd X(3872) partner

With all of current Belle data:
No clear Ψ(4040) and Ψ(4160).
No evidence for C-odd partner of
X(3872) and other state.



B0→X(3872)K+π-

signal

combinational

other

arXiv:0809.1224



Search for X(3823) in more channels



X(3823) in B0
 →ɣχc1/c2 K+π-
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X(4140) and X(4270)





arXiv:1309.6920



arXiv:1309.6580



Not very consistent
each other.



Four resonances ?!

Nucl.Phys. A919 (2013) 1-14



Resonant structure of (5S)→(bb)+–
_

(5S) (1S)+- (5S) (2S)+- (5S) (3S)+-

(5S)  hb (1P)+- (5S)  hb (2P)+-

Two peaks are observed
in all modes!

phsp

note  different  scales

phsp
no non‐res.
contribution

Dalitz plot analysisM[ hb (1P) π

 

] M[ hb (2P) π

 

]

Zb (10610) and Zb (10650)
should be multiquark states

Belle:  PRL108, 232001 (2012)
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1+ -- black
1- -- red
2+ -- blue
2- -- pink

L values for fits to corresponding models:



(5S)Zb‐(10610)+  BB* + 

Zb‐(10650)+  B*B*+



(5S)→B*B(*)π: Fit

21

Red histogram – right sign Bπ combinations;
Hatched histogram – wrong sign Bπ combinations;
Solid line – fit to right sign data.

B*B*π

BB*π

Fit yields:   N(BBπ)     =  0.3 ± 14
N(BB*π)  = 184 ± 19  (9.3σ)

 
N(B*B*π) =   82 ± 11  (5.7σ)        

MC: 
 B*Bπ

MC: B*B*π

Data

(shifted by 45MeV)

Belle PRELIMINARY



(5S)→B*B(*)π: Search for Zb
B*B*πBB*π

points – right sign Bπ combinations (data);
lines    – fit to data with various models (times PHSP, convolved with resolution

function = Gaussian with σ=6MeV).
hatched histogram –

 
background component

Belle PRELIMINARY
PhSp

PhSp

Zb

 

(10650)
alone

Zb

 

(10650)+
PhSp

Zb

 

(10610) +
Zb

 

(10650)

Zb

 

(10610)+
PhSp

Zb

 

(10610) +
Zb

 

(10650) +
PhSp
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Zb (10610) Zb (10650)

6.8



Zb
 

branching fractions
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Assuming Zb
 

decaying to (nS)π, hb
 

(mP)π and B(*)B* only:

B(*)B* channels dominate Zb
 

decays !

Belle PRELIMINARY

(5S) Brs: 
BB

 
< 0.60% (90%CL)

BB*
 

= (4.25 ± 0.44 ± 0.69)%
B*B*= (2.12 ± 0.29 ± 0.36)%



(5S)(nS)00

(1,2,3S)+‐, e+e‐, (2S)(1S)+‐

+‐00 e+e‐00 Y(1S)[l+l‐]
 

+‐

 

00

reflection(2S)

(2S)

(3S)

(1S)

(1S)

(2S)

[e+e‐(5S)(1S)00] = (1.160.060.10) pb
[e+e‐(5S)(2S)00] = (1.870.110.23) pb
[e+e‐(5S)(3S)00] = (0.980.240.19) pb

Consistent with
 

½
 

of
 

Y(nS)+‐

24
Phys. Rev. D 88, 052016 (2013)
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4-track 
vertex

primary
vertex

(2S)/Xb

(1S)

PLB 727 (2013) 57 





Rb
 

Measurements

NEW!

29

121.4  fb‐1

Better statistic errors, but covers a smaller energy range compared to Babar

Rb

 

is slightly higher by 0.0185

No Ali’s  Yb
 

(10900)  (Phys.Lett. B 684, 28‐39 2010)   ee

 

<36eV
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