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Radiative decay and
X+J/\Y modes observed.

Scan for new structure,
including Y(4260)
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“Recent Results”

A lot has been happening in
the past few years!

| will present my own personal
selection of highlights, but many
stories will go untold here.



Discovery of |'P; Charmonium:

E835: Phys.Rev.D72 CLEO-c: Phys.Rev.D72
(2005)032001 (2005)092004
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Precision Measurements: Xc(*Po) = Y}/Y
CLEO-c: Phys.Rev.Lett. 94(2005)232002
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Note: Radiative Iransitions
Calculated in Lattlce QCD
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Decays of the Y(3770)
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(e"e™ — DD) = 6.39£0.10707 nb PRL 95(2005)12180]
Graa(W(3770)) = 6.38 +£0.081041 np  PRL 96(2006)092002

Not a lot of room left See also hep-ex/0605 105
for any other decays! . and hep-ex/0605107 (BES)




Two Examples (Both from CLEO-c)
L|)(3770)—>TI'ITJ/L|)

2540805 01 2

Events / 2 MeV

k (MeV)

Phys.Rev.Lett.96(2006)082004

P(3770)2YXqy

Number of events / 5 MeV

= 0
370 110 290 470
Ey (MeV)

Phys.Rev.Lett.96(2006) | 82002

and hep-ex/0605070



Testing “Survival Before Annihilation”
by Searching for P(2S)—nc3m

CLEO-c (brand new) Artoisenet, et al.,
| Phys.Lett. B628(2005)21 |

‘I_ Upper limit of 6.7 events

This gives a 90% CL limit
on the branching ratio of
|.1x10-3

H}. Histogram shows a signal

275 28 285 29 295 3 3.05 3.1 . Ievel Of Io/o Which is the
N Candidate Mass model prediction.
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Charmonium from the B-Factories

Examples:
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Summary (from Helmut Marsiske, FPCP 06)

Mass

Width

Decay

PC
A | (MeV) | (MeV) | Modes | |

/P

X(3872) [3871.2£0.6 | <23 | ypp | I**
DODOM

X(3940) (394319 <52 | D*D | 0

Y(3940) [3943+17 | 87434 | w)ip | C=+I

7(3930) [3929¢6 | 2910 | DD | 2*

Y(4260) 4259*8.,0 | 882y  mm/w | |




Phys.Rev.Lett. 96(2006) 162003

2540606 004

e*e™ = {mm,KK}/Y, and...
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“New Opportunities”

® CLEO-c plans to take 30M P (2S) this summer

After that, our remaining running time
(through March 2008) will be devoted to
production of D and D..

® Expect more from the B-Factories, but...

® The future belongs to BES IlI!

More precision measurements, decays of the
Xg and hg, investigations of higher charmonia.
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Examples for e*e™ Colliders

Higher charmonia

M2/EI in Xc{l 2y decay via radlatlve decay
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Conclusions

Charmonium has seen many recent discoveries
and a lot of renewed interest.

It is a testing ground for many models of hadronic
physics, including calculations in Lattice QCD.

The future has a lot to offer! g SC magnet
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