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Note: all the results shown here are preliminary and not  Note: all the results shown here are preliminary and not  
published. Please keep them privatively !published. Please keep them privatively !
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Who am I ?Who am I ?

At Nagoya Univ., I mainly do the At Nagoya Univ., I mainly do the hadronhadron physics analysis  physics analysis  
using Belle data. I enjoy the life here very much!using Belle data. I enjoy the life here very much!
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• X(3915)J/, X(4350)J/
 

observed in two-photon 
processes could be tetraquark states, with a pair of 
charm quarks and a pair of light quarks

• The XYZ (charmonium-like states) have mass above the 
open charm threshold, but usually we do not find a 
place for them in the charmonium model

• Recently Belle observed two charged Z states 
Zb(10610) and Zb(10650) in Y(5s) decays

• Is there state X decays into two pairs of light quarks: , 
, ? It is a nature extenation to the low energy 
region around 2 GeV/c2

• BES observed an X(1812)
 

in J/
 

radiative decays, 
but not confirmed in other mode. 

Motivation
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• Lowmulti-skim
• Exps.7-67 (Case B)
• Luminosity=870.41/fb
• MC: TREPS

– JP=0+/2+/0-/2-

– , 
 

and : Mass fixed to a few energy 
points to obtain the efficiency curve

– Width fixed to be zero

Data Sample
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Selection Criteria
• Ntrk =4, Net_chrg=0
• |dr|<0.5 cm, |dz|<4 

cm
• Pt >100 MeV/c
• Pion ID (both tracks)
• Kaon ID (both tracks)
• 0 reconstruction 

from , and 1C-fit to 
nominal mass

• |Σpt*|<0.1 GeV/c
0

 

signal:
•

 
M(): 0.120 –

 
0.15 GeV

•
 

2

 

of 1C 0

 

reconstruction<10

2 of 1C fit
Normalized to <10
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and 
 

signals


 

resolution ~ 3 MeV


 
resolution ~ 9 MeV


 

signal:
•

 
M():  0.762 –

 
0.802 GeV


 

signal:
•

 
M(KK):  1.012 –

 
1.027 GeV


 

Sidebands (twice signal range):
•

 
M():  0.702 –

 
0.742 GeV

or       0.822 –
 

0.862 GeV


 
Sidebands (twice signal range):

•
 

M(KK):  0.990 –
 

1.005 GeV
or      1.034 –

 
1.049 GeV
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•No significant charmonium 
states
•The red dotted shapes show 
the upper limit sizes of the 
signals 



 

·Br(X) Results:


 

invariant mass
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mass spectrum

• A new resonance have 
been observed around 
2.2GeV??

Method :Method :
fit fit ΣΣPt* distribution in each Pt* distribution in each 


 

mass regionmass region
to extract to extract ɣɣ

 
ɣɣ

 


 


 
signal signal 

eventsevents..
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1.1. We divide We divide transversitytransversity angle and polar angle in 2angle and polar angle in 2--d into 4x4 binsd into 4x4 bins
2.2. The compared results are much better for The compared results are much better for 0+ (S0+ (S--wave) and 2+wave) and 2+
3.3. With the limited statistics, we can not draw a conclusion that JWith the limited statistics, we can not draw a conclusion that JPP 

must be  0+ (Smust be  0+ (S--wave) or 2+ yet.wave) or 2+ yet.
4.4. We also show the fitted results with We also show the fitted results with 0+ (S0+ (S--wave) and 2+wave) and 2+ componentscomponents

2-d angular distribution analysis

For
 

the define of angles, please see BN#250 
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cross section results



12

Event Selection
• Good track: Pt >0.1GeV, |dr|<0.5cm, |dz|<4cm
• Ngood =4,Ncharge =0
• Kaon ID: prob(K;pi)>0.4
• At least 3 kaons are identified to reject possible 
kk, Ksk

 
backgrounds.

• Initial selection: |Pt*|<0.9 GeV/c in e+e- c.m. frame.
• Select two 

 
candidates:  Choose the minimal 

value 

to determine the best combination.
• eid<0.9 for each track to reject *e+e- events.
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invariant mass distribution when 

1(2) in signal region and sideband region     

2. A little peak in sideband (blank 

histogram) distribution indicate there are 

some KK events.


 

mass window: 
[1.012,1.027] GeV/c2


 

mass sidebands (twice 
signal region): [0.99,1.005] 
GeV/c2 or [1.034,1.049] 
GeV/c2

(a) (b)
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Here we require |Here we require |ΣΣPt*|<0.1 Pt*|<0.1 
GeV/cGeV/c and subtractand subtract thethe 
normalized normalized 

 

and and 
 

mass mass 
sidebands events.sidebands events.

BN# 921

  invariant mass
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·Br(X) Results:

c: 7.48±0.64 eV
c0: 1.70±0.34 eV
c2: 0.60±0.08

Good consistence between each other!

Method : fit Pt
* distribution 

to extract 
 

signal 
events.

• Structures 
at around 
2.4GeV??
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mass < 2.8 GeV

2-d angular distribution analysis

1.1. We divide We divide transversitytransversity angle and polar angle in 2angle and polar angle in 2--d into 5x5 binsd into 5x5 bins
2.2. Only one simple component can not describe the data well Only one simple component can not describe the data well 
3.3. We tried to fit use different JWe tried to fit use different JPP component and found the mixture of component and found the mixture of 

0+ S0+ S--wave and 2wave and 2-- PP--wave can describe the data well with wave can describe the data well with 
chi2/ndf=1.3 chi2/ndf=1.3 
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cross section results
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Fake photon
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  invariant mass

It is the first time we It is the first time we 
observedobservedηηcc

 

(2S) signal in (2S) signal in 
2(2(ππ++ππ--ππ00) mode) mode
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  mass spectrum
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Spin-parity analysis
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cross section results
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Summary


 
X(1812): No signal in , efficiency low. 


 

events accumulate at 2.2 GeV in 
 

mode,  at 2.35 GeV in 


 
mode, and at 2.0 GeV in 

 
mode,  some structures are 

significant


 
Spin-parity analyses for those structures have been done. 
What are the natures of them? [X(3915), X(4350)-like?]


 



 

B(X→, , ) for c , c0,  c2 are given. For 
 

mode, 
the results are consistent well with the published results. For 
, 

 
modes, they are the first measurements


 

Cross sections of ɣ ɣ →, , 
 

have been measured 
(most important)


 

BN is completely ready and has been uploaded into BN web 
page (BN#1139). UnderUnder refereereferee stage.stage.
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So maybe dibaryon bound state 
production rate in Y(nS) is also 
not small.



27



28



29



30

Y(1S) dataY(1S) data
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The shaded yellow histograms are 
normalized \Xi mass 

sidebands. No bound state !

The green shaded histograms are 
from events with N(\Xi)>0 and 

N(Λ)>1 with MC Truth information. 
The peak at 2.45 GeV

 
is fake!

Y(2S) MC inclusiveY(2S) MC inclusive

Y(1S) MC inclusiveY(1S) MC inclusive Y(1S) dataY(1S) data

Y(2S) dataY(2S) data
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The shaded yellow histograms are 
normalized \Xi mass 

sidebands. No bound state !

Y(2S) dataY(2S) data

Y(1S) dataY(1S) data

Y(2S) MC inclusiveY(2S) MC inclusive

The green shaded histograms are 
from events with N(\Xi)>0 and 

N(P)>1 with MC Truth information. 
The peak at 2.27 GeV

 
is fake!

Y(1S) MC inclusiveY(1S) MC inclusive
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Y(2S) data
Y(2S) MC inclusive

The normalized Lambda and Lambda masses 
sidebands can describe the data well. No bound state !

Y(1S) dataY(1S) MC inclusive
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The normalized \Omega mass 
sidebands can describe the data well. No bound state !

Y(1S) data

Y(1S) MC inclusive
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Summary
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Spin-parity analysis

For more details, please see BN#250 
•

 
Thanks Uehara-san
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