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e Many as-yet unobserved but expected cc states:
bl a1 il = R R G D I RIS o
e Could be produced in B decays, then decay to wmw J /¢
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5B m, . Fits for 3845 < M, < 3900
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BT _, KT wl lal mee

Unbinned maximum likelihood fit:
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N = 49423 events My = 3685.5+ 0.2 MeV
Mpe = 5279.1 £ 0.1 MeV 0/, = 3.34+0.2 MeV
AE = —2.0+0.4 MeV




Unbinned maximum
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N = 35.7 £ 6.8 events
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X(3872) Parameters

Adjust fitted M (X) upward by 0.5 MeV to account
for observed M (") shift from PDG value

Refit with resolution-broadened Breit-Wigner
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X(3872) confirmed by CDF

Run Il --- CDF Preliminary ~220 pb’
™ 1 2
L 2500 3678 99 y(2S) M( =) > 500 MeVic
[} ] Mass: 368567  0.08 [slul}leU‘v’fU
E | b o 3.41 3 0.09 (stat) MeV/c
E EGDD_: 704 ; 67 Candidates :
o 1 1 Mass: 3871.4 0.7 (stal) MeVic™
% 1 5{]0_' o [Fixed): 43 MeVic™
= ]
ol :
E 1000
] ]
o ]
g ]
= 200

DB.BS 3.7 3.75 3.8 3.85 3.9 3.95 4

Mass of J/ wx'n- Candidates [GeVic 7]
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X(3872) Production/Decay

B(BT — KT X) -B(X — ntn™ J/y)
B(BT — Kt ¢/)- By — mto— J/4)

= 0.063 == 0.012 &= 0.007
(stat) (syst)

e Looks like BT — KT X
| LA
. 5 L,[i_f_

Tt

Events/0.005 GeV
N
(@3]
|
|

0.40 0.50 0.8(

M(O'T) (GeV)




Is 1t the °D_, Charmonium State?

3D — v X1 18 allowed E'1 transition
expect F(BDCQ — Y Xel) > B X F<3D02 — J/)

e Unbinned max £ fit to My, and M, , 4 in the ¢’ region
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Is 1t the °D_, Charmonium State?

3D — v X1 18 allowed E'1 transition

expect F(?’DCQ — Y Xel) > B X F(gDCQ B

T J/Y)

e Unbinned max L fit to My, and M, ,~ in the X region
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A DD” Molecular Resonance?

M(X) = 3872.0 £ 0.6 (stat) + 0.5 (syst) MeV
M(DD*Y) = 3871.3 £ 0.5 MeV

“Loose binding”

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)




A DD” Molecular Resonance?

M(X) = 3872.0 £ 0.6 (stat) + 0.5 (syst) MeV
M(DD*Y) = 3871.3 £ 0.5 MeV

Tornqgvist: One-pion
exchange can provide
deuterium-like binding

for (09)(0g)!

Nils Tornqvist, Phys. Rev. Lett. 67 (1992) 556; Z. Phys. C61 (1994) 526; hep-ph/0308277

“Deusons”
DD* PC=07 17 3870 MeV
D*D* o i 4015 MeV
BB* i 10545-10562
B*B* Lo, 2 10582-10608




Conclusions

e Observation of new charmonium resonance

X(3872)in BT — Kt (ntn J/)
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* ' < 2.3MeV (90% CL)

* 10.3 o significance

x Appears to decay preferentially to p J/v

* Unlikely to be 3D

+ Molecular DY D*V ?2?

“If {this is} supported by the data, it would open up
a completely new spectroscopy.” —Tornqvist




