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Fig. 16. Distributions of M
max

(J/ ⇡±), i.e. the larger one of the two M(J/ ⇡±) in each event,
according to BES III40 (left) and Belle41 (right) in the Y (4260) ! J/ ⇡+⇡� decay. The red
solid curve is the result of the fit, the blue dotted curve is the background component, the green
histogram shows the normalized J/ sideband events.

Since some theoretical papers82 cast doubts on the resonant nature of the peak,
in this analysis the complex value of the Z(4430) amplitude has been plotted as
a function of M( (2S)⇡) (Fig. 15). The behaviour is compatible with the Breit-
Wigner prediction with the fitted values of mass and width. The same analysis also
shows hints for a Z(4200) peak with quantum numbers likely JP = 0�, mass and
width M = (4239±18+45

�10

)MeV, � = (220±47+108

�74

)MeV; however, since the Argand
diagram is not conclusive about its resonant nature, LHCb has decided not to claim
the discovery of another state.

Recently, Belle published a similar analysis of the B ! J/ ⇡K decays.62 Hints of
a Z(4430) have been reported in M(J/ ⇡) invariant mass, with branching fraction

B �
B0 ! K+Z(4430)�

�⇥ B �
Z(4430)� ! J/ ⇡�� =

�
5.4+4.0

�1.0
+1.1
�0.6

�⇥ 10�6. (39)

The fact that the Z(4430) is found in di↵erent decay channels gives solidity to its
existence. In the same analysis, Belle claimed the discovery of a broad Z(4200) state
with quantum numbers likely JP = 1+, mass and width M = (4196+31

�29

+17

�13

)MeV,
� = (370+70

�70

+70

�132

)MeV, with a significance of 6.2�, possibly related to the LHCb
hint. The reported branching fraction is

B �
B0 ! K+Z(4200)�

�⇥ B �
Z(4200)� ! J/ ⇡�� =

�
2.2+0.7

�0.5
+1.1
�0.6

�⇥ 10�5. (40)

3.2. Charged states in the 3900-4300MeV region

In March 2013, BES III40 and Belle41 claimed the discovery of a charged resonance
in the channel J/ ⇡+ at a mass of about 3900MeV, i.e. slightly above the DD⇤

threshold (Fig. 16). BES III takes data at the Y (4260) pole, and analyzes the
process e+e� ! Y (4260) ! J/ ⇡+⇡�; Belle instead produces Y (4260) in addition
with initial state radiation (ISR), and analyzes the process e+e� ! Y (4260)�

ISR

!


