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Abstract We analyze the DD̄ mass distribution from a
recent Belle experiment on the e+e− → J/ψDD̄ reaction,
and show that the mass distribution divided by phase space
does not have a clear peak above the DD̄ threshold that jus-
tifies the experimental claim of a χc0(2P) state from those
data. Then we use a unitary formalism with coupled channels
D+D−, D0 D̄0, Ds D̄s , and ηη, with some of the interactions
taken from a theoretical model, and use the data to fix other
parameters. We then show that, given the poor quality of
the data, we can get different fits leading to very different
DD̄ amplitudes, some of them supporting a DD̄ bound state
and others not. The main conclusion is that the claim for
the χc0(2P) state, already included in the PDG, is prema-
ture, but refined data can provide very valuable information
on the DD̄ scattering amplitude. As side effects, we warn
about the use of a Breit-Wigner amplitude parameterization
close to threshold, and show that the Ds D̄s channel plays an
important role in this reaction.

1 Introduction

A recent experiment by the Belle Collaboration on the
e+e− → J/ψDD̄ reaction, looking into the DD̄ mass dis-
tribution, observes a broad peak close to threshold [1]. A
fit to the data in terms of a Breit-Wigner amplitude pro-
duces a mass and width M = 3862+26+40

−32−13 MeV, � =
201+154+88

−67−82 MeV. The J PC = 0++ hypothesis is favored
over the 2++. The peak is associated to a new charmonium
state X (3860) which the authors propose as a candidate for
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χc0(2P). In the present work we will show that these data are
not precise enough to support the existence of a resonance
state around 3860 MeV.

The issue of the χc0(2P) state has a long story. The char-
monium χc0(1P) state, with I G(J PC ) = 0+(0++), is the
well known χc0(1P) at 3415 MeV tabulated in the PDG [2].
The state χc0(2P) has been predicted in the Godfrey-Isgur
relativized potential quark model [3] to be around 3916 MeV.
This fact, together with the discovery of the X (3915) state
at Belle [4,5] in γ γ → J/ψω, prompted early suggestions
to associate the X (3915) to the missing χc0(2P) state [6].
This, together with the study done at BaBar [7], suggesting
that the spin and parity of the X (3915) were 0+, had as a
consequence the official introduction of the X (3915) state as
the χc0(2P) in the PDG of 2013, where it stayed till 2016
as a consequence of a study [8] which suggested that the
X (3915) state could be the same as X (3930) with quantum
numbers 2++. This latter scenario is also supported in Ref.
[9] and Ref. [10], where it is suggested that the X (3915) and
X (3930) resonances arise as different decay mechanisms of
the same 2++ state. The hypothesis of Ref. [6] was also chal-
lenged in Refs. [11,12] on the basis of the large width that the
χc0(2P) should have decaying into the DD̄ channel (see for
instance Refs. [13,14]), which has not been observed for the
X (3915), and possible inconsistencies in the mass compared
to other charmonium states. Actually, some quark models
get a reduced width to DD̄ of the radially excited χc0(2P)

state because of the node in the wave function [15], and the
enhancement of the OZI suppressed width into J/ψω can
also find an explanation in a generalized screened potential
model [16]. The χc0(2P) hypothesis for the X (3915) has
been reinforced by new studies in Refs. [17,18]. In Ref. [17]
assuming that the X (3915) and X (3930) are the χc0(2P)
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and χc2(2P) respectively, it is shown that the decay width of
X (3930) → J/ψω is at least one order of magnitude smaller
than that of X (3915) → J/ψω, which would justify why
only the X (3915) has been observed in the J/ψω invariant
mass spectrum for the process γ γ → J/ψω. In Ref. [18] it
is shown that the use of the unquenched quark model, where,
in addition to the quark components, the meson-meson com-
ponents are taken into account via loops with these inter-
mediate states [19–23], provides an answer to the problems
posed to the χc0(2P) hypothesis in Refs. [11,12], in par-
ticular the puzzle of the charmonium masses and the decay
widths discussed above. The former discussion is proper in a
paper that discusses the experimental claims for the χc0(2P)

state in Ref. [1], and a further discussion of these issues is
given in Ref. [18], but it serves the purpose to show that the
question of the assignment of the χc0(2P) state to some of
the observed states or experimental peaks is the object of an
intense debate at present.

The reason to reopen the issue is that the analysis of a
structure close to threshold, as the one seen in the exper-
iment of Ref. [1], demands techniques that are consistent
with analyticity, unitarity in coupled channels and threshold
properties (cusps in amplitudes) that go beyond the simple
representation by a Breit-Wigner amplitude [24,25]. As an
example, in Ref. [26] a peak observed close to threshold of
the φω mass distribution in the J/ψ → γφω reaction [27],
associated there to a state with mass around 1795 MeV and
width around 95 MeV (with large uncertainties), was found
to be compatible with the effect of the f0(1710), which is
below the φω threshold.

In order to investigate the potential information of the
present data, we use a dynamical model with coupled chan-
nels and unitarity, including the D+D−, D0 D̄0, Ds D̄s chan-
nels, plus the ηη channel as a means to account for the contri-
bution of light channels to this process. We fit some parame-
ters of the model to the data, resulting in quite different DD̄
amplitudes, indicating that the data are not precise enough to
come with a unique answer.

In particular, dividing the cross section data by phase space
we clearly observe that there is no peak structure that justifies
the claim for the 3862 MeV state in Ref. [1]. The detailed
study also serves us to show the danger of parameterizing
amplitudes by a Breit-Wigner form close to threshold, and
the role that the Ds D̄s channel has in the interpretation of a
clear cusp at this threshold.

The study done here lays the grounds to obtain precise
information on the DD̄ scattering amplitudes from improved
data and this should serve to encourage the experimentalists
to give that step in the future.

e+
J/ψ

e−

D

D̄

Fig. 1 Diagrammatic representation of the e+e− → J/ψDD̄ reaction

2 Formalism

The e+e− → J/ψDD̄ process is depicted in Fig. 1. Ignoring
factors which depend on the energy

√
s of the e+e− system

or are constant, we can write the DD̄ mass distribution of
the reaction as [28]

dσ

dMinv(DD̄)
= C 1

(2π)3

m2
e

s
√
s

| �p | |k̃| |T |2, (1)

where �p is the J/ψ momentum in the e+e− center of mass
frame and k̃ the D momentum in the DD̄ rest frame,

| �p | = λ1/2(s, M2
J/ψ , M2

inv(DD̄))

2
√
s

, (2)

|k̃| = λ1/2(M2
inv(DD̄), M2

D, M2
D̄
)

2 Minv(DD̄)
. (3)

The experiment of Ref. [1] is done around the ϒ(1S) to
ϒ(5S) states, hence

√
s for e+e− ranges from 9.46 GeV

to 10.87 GeV. The value of | �p | is smoothly dependent on
Minv(DD̄) in this range and we take

√
s = 10 GeV for the

calculations. The magnitude T appearing in Eq. (1) is the
DD̄ → DD̄ amplitude to which we come below, but before
elaborating on it, we find most instructive to show the results
for |T |2 obtained from the data, dividing the experimental
cross section by the phase space factor of Eq. (1), | �p | |k̃|.
The results are shown in Fig. 2, where the experimental data
are taken from Fig. 6 of Ref. [1], from where the data of the
background shown in Fig. 5 of Ref. [1] has been subtracted. 1

What we see in Fig. 2 is that in the region around
3860 MeV where the χc0(2P) was claimed (yet, with a large
width of about 200 MeV), there is no peak that justifies the
existence of a state. We should note that there is an extra
experimental point close to threshold, but the bin of 50 MeV
does not allow one to get a meaningful value for the phase
space. We should also call the attention to the fact that the
sharp fall down of the data in Fig. 2, corresponds exactly
to the Ds D̄s threshold, where a cusp should in principle be

1 We thank K. Chikilin for informing us that this is the appropriate
procedure. We should also note that the data presented in this published
paper are not corrected by acceptance, hence, some caution must be
taken on the conclusions.
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Fig. 2 Data for dσ

dMinv(DD̄)
divided by the phase space of Eq. (1) [1]

expected. It should also be noted that this region is around
3937 MeV where another resonance, the χc2(3930), appears.
This resonance is narrow (� ≈ 35 MeV) and couples to DD̄
as clearly seen in the γ γ → DD̄ experiments of Belle [29]
and BaBar [30], and in pp collisions at LHCb [31]. One can
appreciate that the quality of the data is rather poor and the
peak, clearly seen in other experiments, is not visible here,
nor was claimed in the experimental analysis of Ref. [1]. We
shall come back to this point below.

After this observation, let us present our analysis. Fol-
lowing Ref. [32], we construct the DD̄ amplitude using the
Bethe-Salpeter equation in coupled channels,

T = [1 − VG]−1 V, (4)

with the channels D+D−, D0 D̄0, Ds D̄s , and ηη, where
Vi j are the transition potentials and Gi the diagonal matrix
accounting for the two-meson loop function for each chan-
nel. The important channels for the threshold behaviour are
D+D− and D0 D̄0. In Ref. [32], in addition to the DD̄, Ds D̄s

channels, other light pseudoscalar-pseudoscalar (PP) chan-
nels are considered, including ππ, K K̄ , ηη. Their couplings
to the DD̄ channels are very much suppressed and their roles
around the DD̄ threshold are negligible.2

The only effect of these light PP channels is to provide a
small imaginary part to the DD̄ amplitude below threshold,
and, thus, a width to a potential DD̄ bound state. Due to this,
in Ref. [35] all light channels considered in Ref. [32], that led
to a width of the DD̄ state of about 36 MeV, were integrated
in just one channel, the ηη, and the transition potential from

2 One should note that in Ref. [32] the η was considered as an SU(3)
octet, as in most works using chiral Lagrangians. However, the peculiar
nature of the DD̄ bound state as an SU(3) singlet made the coupling
to the ηη channel very small. In Ref. [33] the standard η − η′ mixing
of octet and singlet [34] was assumed, as a consequence of which the
couplings to ηη, ηη′, and η′η′ became sizeable, although still small
compared to those to DD̄ and Ds D̄s .

DD̄ → ηη was tuned such as to give that width. Here we
follow the same strategy but take this transition potential as
a free parameter. Then, as in Ref. [35] we take the Vi j matrix
elements between D and Ds from Ref. [32] and VD+D−,ηη =
VD0 D̄0,ηη = a, VDs D̄s ,ηη = Vηη,ηη = 0.

It should be stressed that, Eq. (4), factorizing the DD̄ →
DD̄ T matrix, relies upon the Migdal-Watson approxima-
tion, which is justified close to threshold when the scattering
amplitude is large [36–39], as it is expected here where there
is a bound state close to threshold [32]. It is often used in the
literature [28,40] and improvements when this condition is
not fulfilled are also considered in the literature [39,41–43].

For the G function of the rest of the channels, we use
dimensional regularization as in Ref. [32], but with the scale
mass μ fixed to μ = 1500 MeV, and the subtraction constant
α, common to the D+D−, D0 D̄0, Ds D̄s channels, as a free
parameter. For α = −1.3, a DD̄ bound state was found in
Ref. [32]. For the ηη channel, we use the same subtraction
constant as in Ref. [32]. The real part of Gηη plays a negligi-
ble role in the results. We have checked that using only the
imaginary part,

i Im Gηη(Minv) = − i

8π

1

Minv
qη, (5)

with qη = λ1/2(M2
inv,m

2
η,m

2
η)/2Minv, gives results undis-

tinguishable to the sight, which we will show in the next
section.

3 Results

The procedure followed has three free parameters, the con-
stant C in Eq. (1), the transition potential a between DD̄ and
ηη, and the subtraction constant α. The amplitudes that our
model produces have a limited range of validity and should
not be used much above the Ds D̄s threshold. It should be
noted that we rely only on DD̄ S-wave interaction and hence
we cannot obtain the χc2(3930) resonance which couples to
DD̄ in D-wave. There are few experimental points in that
range, with large errors and furthermore there is the hand-
icap of not having the acceptance corrected data. It is then
not surprising that we can get many different fits to the data.
Given the few parameters of the theory and the limited range
of our formalism, we consider for the fit the points below
Minv = 3900 MeV. This leaves four data points, and the low-
est energy one is not very indicative given the large binning
of the experiment. One is then left with three significative
points to make the fit, which gives us much freedom and
this is why we choose values of α in a range of values around
those used in other analyses. The idea is to inspect how much
freedom we have to obtain a reasonable agreement with the
data. An interesting side comment on this approach is that,
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Fig. 3 The differential cross section of the reaction e+e− → J/ψDD̄.
The line labeled as ‘CC’ is the result obtained in the coupled channel
method, where only the imaginary part of Gηη is taken, and the line
labeled as ‘CC-Gηη’ corresponds to one where both the real and imagi-
nary parts of Gηη are taken. The curve labeled as ‘BW’ shows the results
of a Breit-Wigner form, where MX = 3706 MeV, and �X = 50 MeV.
The parameters are a = 50 and α = −1.3

even fitting only the lowest invariant mass data, the results
obtained for large invariant masses are not too bad compared
with experiment, particularly when compared with just phase
space as we shall see below. We show three of them that cor-
respond to quite different DD̄ amplitudes. In the first place,
we fix α = −1.3 as in Ref. [32] and fit C and a. The param-
eter C fixes the global strength and is irrelevant comparing
to data in arbitrary units. The parameter a turns out to be
a = 50. The results for the differential mass distributions
are shown in Fig. 3. From the figure, we also find that the
real part of the Gηη plays a negligible role, by comparing
the ‘CC-Gηη’ curve, where the real part is taken, to the ‘CC’
curve, where the real part is not taken. In Fig. 4, we show
the results for |T |2 for different channels, with the T matrix
found in Eq. (4), and we see that the amplitude corresponds
to a DD̄ bound state with mass MX = 3706 MeV, and width
�X = 50 MeV.

Next, we take a Breit-Wigner amplitude,

T = β

M2
inv(DD̄) − M2

X + iMX�X
, (6)

the parameter β gives the strength, and we take MX =
3706 MeV and �X = 50 MeV, the mass and width of the
DD̄ bound state, as determined previously in the coupled
channel approach.

We show the results of the Breit-Wigner amplitude in
Fig. 3 compared to those of the coupled channel approach. We
see that the Breit-Wigner amplitude and the coupled channel
approach give rise to very different shapes in spite of shar-
ing the same mass and width of the state. This exercise is
very illuminating concerning the use of Breit-Wigner ampli-

tudes close to threshold, something strongly discouraged in
Refs. [24,25] (see also Refs. [44–47]). We should also note
the strong Flatté effect in the coupled channels amplitudes
in Fig. 4, due to the opening of the DD̄ threshold. Certainly
one can improve the Breit-Wigner amplitude using energy
dependent widths as done in Ref. [1] and Ref. [11], and even
incorporate the Flatté effect allowing the coupling to the DD̄
channel, but the effect of having at the same time the two cou-
pled channels DD̄ and Ds D̄s is not easy to incorporate unless
an explicit unitary approach in coupled channel is considered,
as done here (see a very recent discussion on thresholds and
coupled channels in Ref. [48]).

The other comment worth making is that the coupled chan-
nel approach, that contains the Ds D̄s channel explicitly, pro-
duces a cusp at the Ds D̄s threshold, and with the crudeness of
the data, there seems to be a clear indication of such a cusp in
the experiment. We should stress that only an approach which
contains the DD̄ and Ds D̄s channels explicitly, with a tran-
sition potential between the two channels, can give rise to
this cusp. The coupling of the DD̄ bound state in this case to
Ds D̄s channel should be found as mostly responsible for the
strength of the coupled channel amplitude close to the Ds D̄s

threshold compared to the simplified Breit-Wigner ampli-
tude. As mentioned above, one should also be careful about
taking too seriously the apparent cusp in the experimental
data given the fact that there is no peak for the χc2(3930)

that one would expect in that region. The presence of this
state, together with an experimental resolution of 50 MeV,
bigger than the χc2(3930) width of 35 MeV, could have some-
thing to do with the experimental jump seen around the Ds D̄s

threshold, such that not all these effects should be attributed
to a Ds D̄s cusp in S-wave.

In Fig. 5, we make another fit with the value for α = −0.8.
We can get an acceptable fit to the data to the expense
of changing a bit the transition potentials VD+D−,Ds D̄s

and
VD0 D̄0,Ds D̄s

of Ref. [32], multiplying them by a factor 1.6,
which stresses more the cusp effect. The value of a is 0.07.
The interesting thing is that now we do not have a DD̄ bound
state. The D+D− → D+D− amplitude is shown in Fig. 6,
where clearly there is no peak in the DD̄ bound region, but
there are two very distinct cusps at the DD̄ and Ds D̄s thresh-
olds.

We perform yet another fit, having the strength of α

smaller, taking this time α = −0.4. We can see the result
for the mass distribution in Fig. 7. We have also performed
another fit by increasing the transition potentialsVD+D−,Ds D̄s

and VD0 D̄0,Ds D̄s
by a factor 1.45. The value of a is now

a = 0.02. Given the crudeness of the data, the fit results
are still acceptable. Here we would like to show how much
the shape and strength of |T |2 has changed compared to the
former case, which we can see comparing Figs. 6 and 8.

The three cases studied clearly show how far we are from
being able to determine the DD̄ → DD̄ amplitude from the
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Fig. 4 (Color online) The modulus squared of the amplitudes: a |TD+D−→D+D− |2, b |TD+D−→Ds D̄s
|2, and c |TD+D−→ηη|2. The parameters are

a = 50 and α = −1.3

present data and the need for more precise data to be able to
determine this amplitude unambiguously. Yet, the potential
of this reaction to determine whether there is or not a bound
DD̄ state should stimulate further experimental work on this
reaction.

In a different line we perform now another three fits using
the conventional approach where only the strength has to be
adjusted: (a) fit with just phase space, (b) fit with the mass
3862 MeV and the central width 201 MeV of Ref. [1], (c) fit
with mass 3862 MeV and the width 300 MeV, well within the
error bars of � = 201+154+88

−67 −82 MeV of Ref. [1]. The results
can be seen in Fig. 9. As one can see, if one looks only to the
lowest invariant mass points, the phase space alone gives a
fair description. Certainly it deviates grossly from the data as
we go above the Ds D̄s threshold. The fits involving a state
with mass 3682 MeV and widths 200 MeV or 300 MeV,
produce a qualitative agreement with the data, but a closer
look shows that it is not as good as for instance the results of
Fig. 5 at low invariant masses below 3900 MeV, although at
higher invariant masses it fits the data better. First, to look for
a resonance it is better to look at data divided by phase space,
as in Fig. 2, where no obvious peak is devised. Second, the

low invariant mass results are not good and the phase space
alone looks better. Also, the seeming agreement with the data
above the Ds D̄s threshold should be taken with care after the
discussion made above on the role of the Ds D̄s threshold
and the possible contribution in this region of the χc2(3930)

state, which has not been disentangled in the experimental
analysis. Actually, in this context it is worth mentioning that
in the work of Ref. [11] a Breit-Wigner fit was done to the
γ γ → DD̄ data, providing a possible χc0(2P) state with a
lower mass, 3837 MeV, than Ref. [1]. However, the authors
were cautious quoting “More refined analysis of the data
with higher statistics is definitely necessary to confirm our
assertion”. On the other hand one can make the arguments
in a different direction, showing that the agreement seen in
Fig. 5 with our model at low invariant masses can also be
obtained with phase space alone. Only one conclusion is clear
from this discussion and it is that the quality of the data is too
poor to obtain any conclusion concerning states of any type.
Yet, the shapes obtained with the different assumptions are
quite different and could be discerned with more data with
much smaller errors. The potential of the reaction to provide
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Fig. 5 DD̄ mass distribution for the case of α = −0.8 and including
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and VD0 D̄0,Ds D̄s

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 1.4

 3400  3500  3600  3700  3800  3900  4000  4100

|T
i,j

|2
× 

10
-4

Minv (MeV)

D+D--D+D-

Fig. 6 Modulus squared of the D+D− → D+D− amplitude for
the case of α = −0.8 and including the factor 1.6 for the potentials
VD+D−,Ds D̄s

and VD0 D̄0,Ds D̄s

this information is there but any claims at present with these
data are premature.

Finally, it would be interesting to put together several reac-
tions producing DD̄ close to threshold and analyzing them
together. Some steps in this direction have been given in Ref.
[49], where the γ γ → DD̄ reactions using data from Belle
[29] and BaBar [30] have been analyzed, supporting a DD̄
bound state in I = 0, yet with large errors. An extra fit is done
in Ref. [49], fitting the e+e− → J/ψDD̄ data studied here
together with the γ γ → DD̄ data. The higher quality of the
γ γ → DD̄ data makes the effect of the e+e− → J/ψDD̄
data in the fit moderate, but the global fit still prefers a bound
DD̄ state, yet with errors that do not allow a precise quantifi-
cation of the position and width. Complementing the message
of the present paper, it was also shown in Ref. [49] that the
data of Belle and BaBar divided by phase space did not show
any bump to support a state at 3862 MeV as claimed in Ref.
[1] and mildly suggested in Ref. [11].
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Fig. 7 DD̄ mass distribution for the case of α = −0.4 and including
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We should note that a DD̄ bound state, in analogy to the
K K̄ bound state that stands for the f0(980) [50–54], was
predicted in Refs. [32,55,56]. A boost to this idea has been
given recently with the finding of a DD̄ bound state in the
Lattice QCD calculation of Ref. [57] with a binding of B =
4.0+5.0

−3.7 MeV. Simultaneously the LHCb Collaboration has
started a thorough program studying the B → DD̄h, with
h a different hadron, where a large strength is observed at
the DD̄ threshold [58]. Although an explanation was given
in Ref. [58] in base to the decay of the ψ(3770) resonance
into DD̄, the advent of the results of Ref. [57] has motivated
the experimental team to measure the threshold region with
more precision to investigate a possible signal of a bound
DD̄ state [59].

4 Conclusions

We have done a reanalysis of the e+e− → J/ψDD̄ data
[1], by looking at the DD̄ mass distribution, from where the
existence of a new charmonium state X (3860) was claimed
[1]. This conclusion was based on a fit to the data with a
Breit-Wigner structure. However, we argue that structures
close to threshold require a more sophisticated treatment,
demanding unitarity in coupled channels, something which
has been further stressed in Ref. [48].

We have performed this work using the channels D+D−,
D0 D̄0, Ds D̄s , and in addition the ηη channel, used solely as
a means of providing a small imaginary part to the DD̄ →
DD̄ transition below threshold. The Bethe-Salpeter equation
in coupled channels is evaluated taking the same transition
potentials from early work on meson-meson scattering in the
charm sector that describes basic phenomenology [32], and
fitting the free parameters to the data.

We can summarize our findings as follows:

(1) The data of Ref. [1] divided by phase space did not show
any obvious peak which could justify the claims of a
χc0(2P) state. Certainly, the poor quality of the data does
not exclude such a possibility, or even the possibility to
have a bound DD̄ state and another broad state. Yet, the
fact that the data does not show the χc2(3930), clearly
seen in other experiments, makes the interpretation of
the results of any fit to data including the region of 3900
MeV to 4000 MeV more questionable.

(2) We clearly showed that a Breit-Wigner amplitude in the
case of poles close to threshold is not appropriate to rep-
resent the results that one gets with a coupled channel
unitary approach for energies close to threshold. A gen-
eral study of this problem, in line with the claims of this
point has been recently done in Ref. [48].

(3) In the same way that we questioned the claim of a state at
3860 MeV made in Ref. [1], we also showed that, even
in the dynamical picture of unitary coupled channels, the
quality of the data did not allow us to get any conclusions
on whether there is or not a DD̄ bound state.

(4) The analysis also showed that the data, even with the
limited accuracy, seems to show the existence of a clear
cusp at the Ds D̄s threshold. However, it could mask the
contribution of the χc2(3930) which is not identified in
the analysis of Ref. [1]. In any case, this fact indicates
the convenience of making an analysis using coupled DD̄
and Ds D̄s channels.

(5) The study shows the potential of this reaction to extract
information on the existence or not of a bound DD̄ state
with more data and more precision around threshold. 3

This should work as an incentive for the experimentalist
to look again into this reaction to provide this improved
statistics.

(6) The data used here were also taken in connection with
the γ γ → DD̄ data of Belle [29] and BaBar [30], and a
global fit to the data showed a preference for a bound DD̄
state very close to the threshold [49], yet with large errors.
Ultimately, the information obtained from all these reac-
tions, measured with much better statistics, should bring
a definite answer to the question of the DD̄ bound state.
Yet, concerning the existence of the state at 3862 MeV,
the study done in Ref. [49] with the γ γ → DD̄ reac-
tion agrees with the present one, and also disfavors the
existence of that state.

NOTE: After this work was completed, a detailed analysis
of the B+ → D+D−h (h an extra hadron) reaction has
been conducted, leading to the publication of the papers [60,
61]. From the invariant mass and angular distributions, two
χcJ resonances are reported, sitting at the same mass, the
χc0(3930) and the χc2(3930), with widths around 17 MeV
and 34 MeV, respectively. Fits with the χc0(3860) of Ref. [1]
are explicitly conducted and found unfavorable, concluding
with the statement “There is no evidence for the χc0(3860)

state reported by the Belle Collaboration [1]”.
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