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Charmonium Spectroscopy
BELLE
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Charmonium Spectroscopy
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B#Meson DecayBELLE
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New Charmonium Resonance
New Charmonium Resonance
New Charmonium Resonance
New Charmonium Resonance
New Charmonium Resonance
mbc Fits for 3845 < MX < 3900

0

5

10

0

5

E
ve

nt
s/

0.
00

2 
G

eV
/c

2

0

5

5.200 5.250
0

5

5.200 5.250

Mbc (GeV/c2)
5.200 5.250 5.300



BELLE

Unbinned maximum likelihood fit: 
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BELLE

Unbinned maximum likelihood fit: 
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X(3872) Parameters
BELLE



X(3872) confirmed by CDF
BELLE

Source: Fermilab Today !October 2"



X(3872) Production/Decay
BELLE
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Is it the 3Dc2 Charmonium State?BELLE
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Is it the 3Dc2 Charmonium State?BELLE
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  Discussed in literature since 1975, e.g.,
M. Bander, G.L. Shaw, P. Thomas, PRL 36, 695 !1976"

M.B. Voloshin, L.B. Okun, JETP Lett. 23, !1976", Pisma Zh.Eksp.Teor.Fiz.23, 369 !1976"

A.De Rujula, H.Georgi, S.L.Glashow, PRL 38 !1977"

BELLE A  DD*  Molecular Resonance? 

“Loose binding”c c–q q–



BELLE A  DD*  Molecular Resonance? 

c c–q q–

Törnqvist:  One#pion 
exchange can provide 

deuterium#like binding 
for !Qq"!Qq"!

Nils Törnqvist, Phys. Rev. Lett. 67 !1992" 556; Z. Phys. C61 !1994" 526; hep#ph/0308277

DD* JPC = 0#+, 1++ 3870 MeV
D*D* 0++, 0#+, 1+#, 2++ 4015 MeV
BB* 0#+, 1++ 10545-10562
B*B* 0++, 0#+, 1+#, 2++ 10582-10608

“Deusons”



Conclusions
BELLE

“If $this is% supported by the data, it would open up 
a completely new spectroscopy.”          & Törnqvist


