ISR Studies of the Charmonium
Region at Belle

Timofey Uglov

MIPT

18/ 06 / 2015 T. Uglov Photon 15 Novosibirsk



D

o KEKB accelerator

Integrated luminosity of B factories

Superconducting
cavities (HER

>1ab"
l On resonance :
p—=y Y(55): 121"
wa< > Y(4S): 711 ™!

1000 e Y(3S): 3!
Y(2S): 25 b
200 Y(1S): 6 fb'!

Belle detector 1200 ! !
| —KEkB

KEKB B-Factor
v Off reson./scan:
o -1
ARES copper - ) 100 b
cavities (HER) | r
~ 550 fb!
' 400 N ———— On resonance:
s, Y(4S): 433 th !
. =1
ARES copper g - i — | Y(3S): 30 b
. 200 / e i
cavities (LER) e {)[fis}' 14 b '
TRISTAM P 10;;)?;111013.
tunnel 0 =t i

1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010/1 2012/1

Gey e+

g Gey e‘h\

18/ 06 / 2015 T. Uglov Photon 15 Novosibirsk 2/15



D i
o> Belle achievements

e Heavy hadrons
o _~* Aerogel Cherenkov cnt.
<c _ ‘*"’“’ p ]]\} n=1.015~1.030 . =P ectroscopy
solenoid A - ﬁrﬁ} 7 L=0 L=1
Tl 3.5GeV et 3
Csi(T) 16x, oLl _TINANEHE =y | e

TOF counter
8GeV e~

racking + dE/dx 35 CP lati
small cell + Hel{Cth_) V|O ation |n

B-mesons
- 400F B° _, JpyK® 4 B tag
W g 300F BY tag
. 0 200
. i/ K, detection 2
Si vtg. det. . E ol

4lyr. DSSD == 14/15 lyr. RPC+Fe
) o

New charmonium-like states: X, Y,.

[ Ldt> 1000 b

18/ 06 / 2015 T. Uglov Photon 15 Novosibirsk 3/15



D

¥s] ISR measurements: technique

BELLE

Y

18/ 06 / 2015 T. Uglov Photon 15 Novosibirsk 4/15



3- 3 ‘
L *N*
2 5L
1 1 )
+ ++ + :I A ey
L \ co b b e T by T o
0 4 4.2 44 4.6 4. s 5

Excluswe Cross sectlons contrlbutlon
to the total cross section Fg=3

g L[ BELLE
A4 @&H
E
#*J,’r*
01'3? a2 46 B
\fs,GeV

Contributions of D*D*, D*D*, D°D-1t* and D°D*T1t*
are scaled following isospin symmetry

18/ 06 / 2015 T. Uglov Photon 15 Novosibirsk 5/15



Hidden charm: 1~ Y-family
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Y-family puzzles
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D

o Summary

 Increased reconstruction efficiency and huge data sample allows Belle
to improve latest results of the charmonium studies with ISR photon.

e In ere-—- J/P T+TT- + Y sg channel Y(4008) and Y(4260) are confirmed,;
Y(4260) decay to a new Zc(3900) state is observed.

e In ete-— P(2S) T+1T- + Y,g Channel Y(4360) and Y(4660) are confirmed,;
evidence for Y(4360) decay to a new Zc(4050) state Is observed
(3.50).

» Cross-sections for ete-— J/Y 11+11, ere-— YP(2S) 1+1T, ere-— J/P KK, e+e-
- J/Y n are measured

 New data from Belle2 could solve problems in charmonium region,
clarify the nature of the exotic charmonia
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