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I The discovery of X(3872 :]

The experimental discovery of X(3872)

Belle Collaboration, Phys.Rev.Lett.91:262001,2003.

Observation of a narrow charmonium-like state in the B*¥ — K*X,
X — J/Wntr—, Mx = 3872.0 + 0.6(stat) + 0.5(syst) MeV, very
near the Mp + Mp« mass threshold. I < 2.3MeV. 77 produced
from p decay.
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Figure: My yr+,~ invariant mass spectrum
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Confirmed by B. Aubert et al. (BaBar Collaboration), Phys. Rev
D71(2005)071103; D. Acosta et al. (CDF Il Collaboration), Phys.
Rev. Lett. 93(2004)072001; V. M. Abazov et al., (DO
Collaboration), Phys. Rev. Lett.93(2004)162002

Newest results from BaBar, arXive: 0803.2838v1:
Br(B® — XK°) x Br(X — J/WrTr7) = (3.54+1.940.4) x107°
Br(Bt — XKT) x Br(X — J/Wntn~) = (84+15+0.7)x107°

Br(B® — XKO)

RIX) = Br(BT — XKT)

— 0.41 4 0.24 £ 0.05 . (1)
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X(3872) — J/W 7T n~ 70 channel

K. Abe et al. (Belle Collaboration), hep-ex/0505037, B. Aubert et
al., Phys. Rev. D74(2006)071101:

X(3872) — J/V mrn—70 (J/Ww)

X(3872) — J/ W~y

Br(X — nta—70J/V)
Br(X — ntn=J/W)
Br(X — yJ/V¥)
Br(X — ntn=J/V)

1.0+04+03,

= 0.141+0.05.

Strong isospin violation effects!
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I The discovery of X(3872 :]

X — D°D%70 decays
S. K. Choi et al. (Belle Collaboration), Phys. Rev. Lett.
97(2006)162002:
Br(Bt — KTD°D%70) = (1.27 + 311022y x 107 . (2)

Myx = 3875.2 + 0.7792 + 0.8MeV (3)

Roughly 4 MeV greater than the mass determined from J/Wrm
and J/VWrnm decays!
A puzzle has to be understood!
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Figure: Mpopo,0 invariant mass spectrum
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I The discovery of X(3872 :]

New measurement on X — D°DO%70
BABAR Collaboration, Phys. Rev. D77: 011102,2008.
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Theoretical explanations

1. Normal c¢ state. (C. Meng and K.T. Chao, PRD75, 114002)

2. Tetra quark model predicts two branching ratios equal. See
Eq. (1) (L. Maiani et al., Phys. Rev. D71(2005)014028.)

3. Molecule model predicts the neutral mode much smaller than
the charged mode. (E. Braaten and M. Kusunoki, Phys. Rev.
D71(2005)074005).

4. Dynamical complexity: couple channel effects, cusp, etc.
(D.V. Bugg, e-Print: arXiv:0802.0934 [hep-ph])
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Complicated cuts and couple channels effects
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Figure: Cut structure around X(3872)
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The X (3872) vs. X (3875) ‘“~zemmus A)
Can signal in DDz (at 3875 MeV) and in .J/ U (at 3872 MeV)
come from the same state?
We have

M (3g72) — Mpo — Mp.o = —0.4 £ 0.6 MeV

M (3svs) — Mpo — Mpeo = +4.0 £ 0.7 MeV

Analysis tool:
Flatte analysis: F;; o (E — Ef —i/2(g(k1 + k2) +T))*
where )
ki = 2 E (for X — DYDY#),
ko =/ 2us(E —0) (for X — DYD=* 4 h.e),
I" for remaining inelastic channels (J/Urx and .J/ Urnr)

ind A. Nefediev (2007)

CH., Y. Kalashnikova, A. Kudryavisev, a
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Results o el 0
Fits individually to Belle and Babar with different assumptions
Here: Fit to Babar assuming non—interfering background
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bound vs. virtual state

 Theoretical investigations|

[Dispersive analvsig

Forschungszentrum Julich , '

in der Helmhaltz-Gemeinschaft

Change pole position from virtual to bound state:
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Bound state, virtual state, resonances
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Figure: Typical behavior of pole trajectories w.r.t. coupling strength.
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Dispersive part important, provides cusp at threshold!

(D.V. Bugg, e-Print: arXiv:0802.0934 [hep-ph])

: 1M k(E)

Rewrite Breit-Wigner propagator; Refit with new data!
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New Flatte Parametrization

with Dispersive integral,Breit-Wigner propagator:

1 (N igki(E') + gke(E)) |
D(E):E—Ef—i—ﬂ/tth' EFE i +§F(E) (5)

Based on Belle and Babar new measurement on X(3872) decay,
g ~0.11, Ef ~ 3.41,fp ~ 0.00079,fw ~ 0.0060
Attention:g, smaller, and cut-dependence to some extent
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New Results

Based on Belle and Babar new measurement on X(3872) decay
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[The discovery of X(3672) [Mheorefical nvestigationd Dispersive analysTs

Bound or Virtual State, or Resonances?

Hunting poles on Riemann surface for coupling channels,

1. On the Third Sheet ( J/Wrt7~ and D°D® threshold),
a= —17.0440.17/, far below D°D% threshold, crazy
resonance!

2. On the Second Sheet (for only J/Wrt 7~ threshold),
a = —0.45 £ 0.04/, close to threshold

Not virtual state for D°D%, but typical molecular bound state!
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Bound or Virtual State, or Resonances?
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Figure: the Third Sheet of Riemann Surface:(a)for both J/Wr* 7~ and

DO D% threshold
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Bound or Virtual State, or Resonances?

(b)

Figure: the Second Sheet of Riemann Surface:(b)for only J/Wntn~

threshold
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Thank youl!




