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A search for the exclusive production of the Z±
c (3900) hadron by virtual photons has been performed 

in the channel Z±
c (3900) → J/ψπ±. The data cover the range from 7 GeV to 19 GeV in the centre-

of-mass energy of the photon–nucleon system. The full set of the COMPASS data set collected with 
a muon beam between 2002 and 2011 has been used. An upper limit for the ratio BR(Z±

c (3900) →
J/ψπ±) × σγ N→Z±

c (3900)N/σγ N→ J/ψN of 3.7 × 10−3 has been established at the confidence level of 90%.

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/by/4.0/). Funded by SCOAP3.
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The Z±
c (3900) state was recently discovered by the BES-III 

and Belle Collaborations in e+e− → π+π− J/ψ reactions at 
√

s =
4.26 GeV [1,2] via the decay channel

Z±
c (3900) → J/ψπ±. (1)

It has been interpreted as a tetraquark state [3–6], although other 
explanations like a molecular state [7–11], a cusp effect [12]
and an initial-single-pion-emission mechanism [13] were also pro-
posed. According to the vector meson dominance (VMD) model, 
a photon may behave like a J/ψ so that a Z±

c (3900) can be pro-
duced by the interaction of an incoming photon with a virtual 
charged pion provided by the target nucleon

γ N → Z±
c (3900)N. (2)

The corresponding diagram is shown in Fig. 1a.
Based on the VMD model, the authors of Ref. [14] predict a siz-

able cross section of the reaction in Eq. (2) for √sγ N ∼ 10 GeV. 
Under the assumption that the decay channel of Eq. (1) is dom-
inant and that the total width Γtot of the Z±

c (3900) particle is 
46 MeV/c2, as measured by BES-III, the cross section reaches a 
maximum value of 50 nb to 100 nb at √sγ N = 7 GeV. The J/ψ
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