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Table 3. Summary of quarkonium-like states. For charged states, the C-parity is given for the neutral members of
the corresponding isotriplets.

State M (MeV) � (MeV) JPC Process (mode) Experiment (#�)

X(3823) 3823.1± 1.9 < 24 ??� B ! K(�c1�) Belle23 (4.0)

X(3872) 3871.68± 0.17 < 1.2 1++ B ! K(⇡+⇡�J/ ) Belle24,25 (>10), BABAR26 (8.6)

pp̄ ! (⇡+⇡�J/ ) ... CDF27,28 (11.6), D029 (5.2)

pp ! (⇡+⇡�J/ ) ... LHCb30,31 (np)

B ! K(⇡+⇡�⇡0J/ ) Belle32 (4.3), BABAR33 (4.0)

B ! K(� J/ ) Belle34 (5.5), BABAR35 (3.5)

LHCb36 (> 10)

B ! K(�  (2S)) BABAR35 (3.6), Belle34 (0.2)

LHCb36 (4.4)

B ! K(DD̄⇤) Belle37 (6.4), BABAR38 (4.9)

Zc(3900)+ 3888.7± 3.4 35± 7 1+� Y (4260) ! ⇡�(DD̄⇤)+ BES III39 (np)

Y (4260) ! ⇡�(⇡+J/ ) BES III40 (8), Belle41 (5.2)

CLEO data42 (>5)

Zc(4020)+ 4023.9± 2.4 10± 6 1+� Y (4260) ! ⇡�(⇡+hc) BES III43 (8.9)

Y (4260) ! ⇡�(D⇤D̄⇤)+ BES III44 (10)

Y (3915) 3918.4± 1.9 20± 5 0++ B ! K(!J/ ) Belle45 (8), BABAR33,46 (19)

e+e� ! e+e�(!J/ ) Belle47 (7.7), BABAR48 (7.6)

Z(3930) 3927.2± 2.6 24± 6 2++ e+e� ! e+e�(DD̄) Belle49 (5.3), BABAR50 (5.8)

X(3940) 3942+9

�8

37+27

�17

??+ e+e� ! J/ (DD̄⇤) Belle51,52 (6)

Y (4008) 3891± 42 255± 42 1�� e+e� ! (⇡+⇡�J/ ) Belle41,53 (7.4)

Z(4050)+ 4051+24

�43

82+51

�55

??+ B̄0 ! K�(⇡+�c1) Belle54 (5.0), BABAR55 (1.1)

Y (4140) 4145.6± 3.6 14.3± 5.9 ??+ B+ ! K+(�J/ ) CDF56,57 (5.0), Belle58 (1.9),

LHCb59 (1.4), CMS60 (>5)

D?61 (3.1)

X(4160) 4156+29

�25

139+113

�65

??+ e+e� ! J/ (D⇤D̄⇤) Belle52 (5.5)

Z(4200)+ 4196+35

�30

370+99

�110

1+� B̄0 ! K�(⇡+J/ ) Belle62 (7.2)


