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The recently discovered tetraquark, Tþ
cc, has quark content ccū d̄ and a mass that lies just below open

charm thresholds. Hence it is reasonable to expect the state to have a significant molecular component.
We calculate the decay of the Tþ

cc in a molecular interpretation using effective field theory. In addition we
calculate differential spectra as a function of the invariant mass of the final state charm meson pair. These
are in good agreement with spectra measured by LHCb. We also point out that if shallow bound states of
two pseudoscalar charm mesons exist, then two-body decays to those bound states and a single pion or
photon can significantly enhance the width of the Tþ

cc.

DOI: 10.1103/PhysRevD.104.116010

The LHCb experiment has recently observed a narrow
resonance, Tþ

cc, in the final state D0D0πþ [1,2] (previously
announced in Refs. [3–5]). They use two different Breit-
Wigner line shapes to fit the data. Using a relativistic
P-wave two-body Breit-Wigner function with a Blatt-
Weisskopf form factor, they find the difference of the
resonance mass and the D0D�þ threshold, δmBW , and the
decay width, ΓBW , to be [1,2]:

δmBW ¼ −273� 61� 5þ11
−14 keV;

ΓBW ¼ 410� 165� 43þ18
−38 keV: ð1Þ

When using a unitarized Breit-Wigner profile, LHCb
obtains a much smaller width [2]:

δmpole ¼ −360� 40þ4
−0 keV;

Γpole ¼ 48� 2þ0
−14 keV: ð2Þ

The Tþ
cc is 1.7 MeV below theDþD�0 threshold. LHCb also

finds evidence for similar enhancements near theD0D0 and
D0Dþ thresholds [3–5]. The Tþ

cc clearly has the exotic
quantum numbers of a tetraquark. The closeness to the
D0D�þ and DþD�0 thresholds suggests that the Tþ

cc could

also be molecular in character. In this paper we use effective
field theory (EFT) to calculate the decays Tþ

cc → D0D0πþ;
DþD0π0, and DþD0γ in the molecular scenario. We also
consider the possibility of shallow bound states of D0D0

andD0Dþ that we will refer to as T̃0
cc and T̃þ

cc, respectively.
If these states exist with binding energies of a few MeV
then two-body decays Tþ

cc → T̃0
ccπ

þ and Tþ
cc → T̃þ

ccπ
0 can

significantly enhance the width of the Tþ
cc. For early work

on doubly heavy tetraquarks, see Refs. [6–15], and for
more recent theoretical work on the Tþ

cc, see Refs. [16–28].
References [16,19,22,23] have calculated partial decay

widths of Tþ
cc. We will compare their results to ours in more

detail below. All calculations of the widths are small
compared to the central value of the width quoted in
Eq. (1); however, they are consistent with the width quoted
in Eq. (2). Clearly the extracted width is quite sensitive to
how one chooses to fit the data. It is well known that in the
presence of multiple scattering channels more complex line
shapes are required to fit the data [29] and the choice of line
shape can have a significant impact on the extracted width.
For example, the LHCb experiment measured the line
shape of the χc1ð3872Þ in Ref. [30]. When fitting the data
with a Breit-Wigner, they find a width whose central
value is 1.39 MeV. This greatly exceeds a bound of
Γ½χc1ð3872Þ� ≤ 131 keV derived in Ref. [31]. This bound
was obtained by extracting Γ½D�0 → D0π0� from the
observed width Γ½D�þ� using isopsin invariance and
assuming Γ½χc1ð3872Þ→D0D̄0π0�≈ Γ½D�0→D0π0�, which
is expected on general grounds for a shallow molecular
bound state [32,33]. With this theoretical estimate of
Γ½χc1ð3872Þ → D0D̄0π0� one can use the branching frac-
tion quoted in the Particle Data Group [34] to obtain a
bound on Γ½χc1ð3872Þ�. Reference [30] also fits the line
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shape of the χc1ð3872Þ with the Flatté line shape which
properly accounts for two channels (in this caseD0D̄�0 and
DþD�−). In this case, they find a much narrower line shape
with FWHM (full width half maximum) equal to
0.22þ0.07þ0.11

−0.06−0.13 MeV. Note that the DþD�− threshold is
8.2 MeV above the mass of D0D̄�0. The two thresholds
in the case of Tþ

cc are only 1.4 MeV apart so coupled
channel effects clearly need to be accounted for.
The point of this paper is to calculate the strong and

electromagnetic decays of Tþ
cc using an effective theory

which treats the constituents of the Tþ
cc as nonrelativistic

particles. We find that our leading order (LO) rates for
Tþ
cc → D0D0πþ; DþD0π0, and DþD0γ are comparable to

other recent analyses [16,19,22,23]. We also calculate
differential distributions in the invariant mass, mDD, of
the charm mesons in the final state. As argued in Ref. [35]
for χc1ð3872Þ, these distributions are strongly peaked near
maximal energy of the pion/photon and are sensitive to the
molecular character of Tþ

cc. If Tþ
cc is a shallow molecule of

D0D�þ=DþD�0, it is conceivable that shallow bound states
of D0Dþ and D0D0 could also exist, opening up another
decay channel for Tþ

cc. We calculate these decay rates,
which proceed through triangle diagrams in the EFT, under
the assumption that the binding energies are between 0 and
5 MeV. If these channels exist they could increase the width
of Tþ

cc by as much as 150 keV.
The effective field theory we will develop is essentially

XEFT, first developed in Ref. [33] and further applied in
Refs. [31,36–48]; for other EFT analyses of the χc1ð3872Þ
see Refs. [49–62]. The main difference here is that there are
two nearly degenerate channels so we will have to solve the
coupled channel problem for D0D�þ and DþD�0. Note in
this paper we will only be working at LO, and in this
approximation, the predictions can be obtained from
effective range theory, as first done for the χc1ð3872Þ by
Voloshin in Ref. [32]. EFT can be used to compute the
effect of loops with pions, range corrections, and rescatter-
ing effects which are not included in our calculations.
Previous experience using XEFT [35] will inform our
discussion of the uncertainties in the LO calculation of
this paper.
The Lagrangian for an effective theory for Tþ

cc is

L¼H�i†
�
i∂0þ ∇2

2mH�
− δ�

�
H�iþH†

�
i∂0 þ ∇2

2mH
− δ

�
H

þ g
fπ

H†∂iπH�i þH:c:þ 1

2
H†μDB⃗

iH�iþH:c:

−C0ðH�Tτ2HÞ†ðH�Tτ2HÞ
−C1ðH�Tτ2τaHÞ†ðH�Tτ2τaHÞ: ð3Þ

Here H and H�i are isodoublets of the pseudoscalar and
vector fields,

H ¼
�
D0

Dþ

�
H�i ¼

�
D�0i

D�þi

�
: ð4Þ

The first line of Eq. (3) contains kinetic terms for charm
mesons; δ and δ� are the diagonal matrices of residual

masses, whose entries are defined by δð�Þii ¼ MDð�Þi −MD0,
i ¼ 0;þ: The second line contains the coupling of charm
mesons to pions and photons. The pion field is the matrix

π ¼
�
π0=

ffiffiffi
2

p
πþ

π− −π0=
ffiffiffi
2

p
�
; ð5Þ

g ¼ 0.54 is the axial coupling of heavy hadron chiral
perturbation theory ðHHχPTÞ [63–65], fπ ¼ 130 MeV is
the pion decay constant, and the coupling is appropriate for
a relativistically normalized pion field. The kinetic terms
for pions are not shown since they will not be needed. In the
coupling to the magnetic field, B⃗, μD is the matrix of
transition magnetic moments, μD ¼ diagðμD0 ; μDþÞ. This
interaction can be derived from HHχPT [66,67]. Wewill fix
the numerical values of μDþ and μD0 to give the partial
widths Γ½D�þ → Dþγ� ¼ 1.33 keV and Γ½D�0 → D0γ� ¼
19.9 keV at tree-level. The first partial width is the central
value that can be obtained from the particle data group
(PDG) [34]. The second partial width is obtained by using
isospin symmetry to relate Γ½D�0 → D0π0� to Γ½D�þ →
Dþπ0� which can be extracted from the PDG. Then the
branching ratios for Br½D�0 → D0γ� and Br½D�0 → D0π0�
in the PDG can be used to determine Γ½D�0 → D0γ� [68].
Note that in HHχPT at tree-level

μD0 ¼ 2e
3
β þ 2e

3mc
μDþ ¼ −

e
3
β þ 2e

3mc
; ð6Þ

where the parameter β is defined in Refs. [66,67]. In the
heavy quark limit μD0 > 0 and μDþ < 0; our values for
these parameters are consistent with this.
The terms in the last line of Eq. (3) are contact

interactions that mediate DD� scattering. The term with
C0 mediates scattering in the I ¼ 0 channel,
D0D�þ −DþD�0, the term with C1 mediates scattering
in the I ¼ 1 channel, D0D�þ þDþD�0. The τa are Pauli
matrices acting in isospin space. In terms of the charm
meson fields, the relevant interactions can be written as

L ¼ −ðD0†D�þ† Dþ†D�0† Þ
�

C0 þ C1 −C0 þ C1

−C0 þ C1 C0 þ C1

�

×
�
D0D�þ

DþD�0

�
: ð7Þ

A similar coupled channel problem appears in, for
example, Ref. [69]; solving it yields a T-matrix of the
form of Eqs. (15)-(17) of that paper. Parameters of that
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T-matrix must be tuned so that there is a pole in the
T-matrix corresponding to the Tþ

cc. In the vicinity of the
pole the T-matrix can be parametrized as

T ¼ 1

Eþ ET

�
g20 g0g1
g0g1 g21

�
: ð8Þ

Here ET is the binding energy of the Tþ
cc, and g0 and g1 give

the coupling to each of the channels. The subscript 0ðþÞ
refers to the charge of the pseudoscalar meson in that
channel. These couplings obey the relation

g20Σ0
0ð−ETÞ þ g2þΣ0þð−ETÞ ¼ 1; ð9Þ

where the derivatives of the self-energies are given by

Σ0
0ð−ETÞ ¼

μ20
2πγ0

Σ0þð−ETÞ ¼
μ2þ
2πγþ

: ð10Þ

Here the reduced masses are μ0 ¼ ð1=mD0 þ 1=mD�þÞ−1,
μþ ¼ ð1=mDþ þ 1=mD�0Þ−1, and the binding momenta for
each channel are given by:

γ20 ¼ 2μ0ðmD0
þmD�þ −mTÞ

γ2þ ¼ 2μ0ðmDþ þmD�0 −mTÞ: ð11Þ

The mass of the of Tþ
cc, mT , is taken to be the central value

of the Breit-Wigner distribution in Eq. (1). To satisfy
Eq. (9) we define

g20 ¼
cos2θ

Σ0
0ð−ETÞ

g2þ ¼ sin2θ
Σ0þð−ETÞ

; ð12Þ

and in what follows we will abbreviate sin θ ¼ sθ and
cos θ ¼ cθ. If the Tþ

cc is a pure I ¼ 0 state g0 ¼ −g1, which
is obtained if θ ¼ −32.4°. This is the most likely isospin
assignment for the Tþ

cc. In the tetraquark picture of the Tþ
cc

the light ū d̄ are in an I ¼ 0 diquark configuration and the
I ¼ 1 diquark is expected to be heavier by ≈ 205 MeV (this
is the Σ − Λ mass difference in the light quark as well as
bottom and charm quark sectors).
With all relevant terms in the Lagrangian described,

obtaining the decay rates is straightforward. The tree-level
diagrams for the decays involve the Tþ

cc coupling to one of
the two channels followed by a D� decay to a D and a pion
or a photon (see Fig. 1). For the strong and electromagnetic
decay rates we find:

dΓ½Tþ
cc → D0D0πþ�
dp2

D0
1

dp2
D0

2

¼ c2θ
g2

ð4πfπÞ2
2γ0p2

π

3

�
1

p2
D0

1

þ γ20
þ 1

p2
D0

2

þ γ20

�
2

; ð13aÞ

dΓ½Tþ
cc → DþD0π0�
dp2

Dþdp2
D0

¼ g2

ð4πfπÞ2
2p2

π

3

� ffiffiffiffiffi
γ0

p
cθ

p2
Dþ þ γ20

−
ffiffiffiffiffi
γþ

p
sθ

p2
D0 þ γ2þ

�
2

; ð13bÞ

dΓ½Tþ
cc → DþD0γ�
dp2

Dþdp2
D0

¼ E2
γ

6π2

� ffiffiffiffiffi
γ0

p
cθμD0

p2
Dþ þ γ20

−
ffiffiffiffiffi
γþ

p
sθμDþ

p2
D0 þ γ2þ

�
2

: ð13cÞ

In Eqs. (13a) and (13b), if we take cθ ¼ −sθ ¼ 1=
ffiffiffi
2

p
and γ0 ¼ γþ ¼ γ we recover the expression for the differ-
ential rate for χc1ð3872Þ → D0D̄0π0 found in Ref. [33].
Integrating these expressions over three-body phase space
yields the results shown in Table I. The results are given for
θ ¼ −32.4° ðI ¼ 0Þ, θ ¼ þ32.4° ðI ¼ 1Þ, and θ ¼ −8.34°,
which turns out to maximize the total width of the three-
body decays. We find the total strong decay widths are
47 keV, 36 keV, and 57 keV, respectively, and the
electromagnetic decay widths are 6.1 keV, 2.8 keV, and
1.9 keV. For the I ¼ 0 case, the total decay width for all
three tree-level decays is about 52 keV, which is close to the
width in the LHCb unitarized Breit-Wigner fit in Eq. (2).

FIG. 1. The tree-level and one-loop diagrams for the decay of
the Tþ

cc. The thick lines represent Tcc and T̃cc tetraquarks, the
single thin lines represent D mesons, the double lines represent
D� mesons, and the dashed lines represent pions or photons.
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Next we compare our results to previous theoretical
calculations. Of the four papers previously cited for
calculations of the decay [16,19,22,23], Ref. [16] uses
methods that are most similar to ours. They solve a
nonrelativistic coupled channel problem to infer the cou-
pling of the Tþ

cc to the DD� states and evaluate diagrams
that are identical to ours, albeit with relativistically invari-
ant interactions. Since the charm mesons in the final state
are highly nonrelativistic, this should not be an important
difference. They calculate the strong and radiative decay
widths for all values of θ and their results are consistent
with ours. Reference [19] convolves the same Feynman
diagrams with a bound state wave function for the Tþ

cc.
They also fix the coupling of the Tþ

cc using the compos-
iteness condition. Their predictions for the strong decay
width and electromagnetic widths are very close to ours for
the I ¼ 0 case. Reference [22] solves the Bethe-Salpeter
equation for a potential between D�D mesons obtained
from vector meson exchange and short distance inter-
actions. These are tuned to produce a pole in the T-matrix
at the mass of the Tþ

cc. Feynman diagrams identical to ours
with a relativistic Breit-Wigner for each D�-meson propa-
gator are evaluated and a strong decay width of 80 KeV,
slightly larger than ours, is extracted from the line shape.
Reference [23] convolves the D�Dπ amplitude with an
effective range theory wave function to calculate a strong
decay width of about 50 keV at LO, which increases to
57 keV when next-to-leading-order (NLO) diagrams
involving two-body operators are included. They also
argue final state D0D0 interactions can further increase
the width.
We now turn to a brief discussion of uncertainties which

will be qualitative. Reference [35] studied the decay
Γ½χc1ð3872Þ → D0D̄0π0� including NLO corrections.
There are several effects that appear in the NLO calcu-
lation: loops with pions, range corrections, and final state
π0D0; π0D̄0, and D0D̄0 rescattering. Pion loops have a
negligible effect on the width [33]. Information on πD
scattering lengths from the lattice [70,71] is used to
constrain π0D0 and π0D̄0 rescattering. D0D̄0 rescattering
is unconstrained by experimental data or lattice simula-
tions. The coefficient of a contact interaction mediating
D0D̄0 scattering is arbitrarily varied between �1 fm2 and
this turns out to dominate the uncertainty. The total

uncertainty in the decay rate is þ50%−30% when the binding
energy of the χc1ð3872Þ is 0.2 MeV. We expect similar
uncertainties in the prediction for the width of Tþ

cc as D0D0

scattering is also not constrained. Also it is not clear that the
range over which the contact interaction in Ref. [35] is
varied is sufficiently large. The quoted range assumes the
D0D̄0 scattering length is not larger than 1 fm, and hadron
scattering lengths have been observed to be larger than that
in many cases. Finally, extrapolating from the calculations
in Ref. [35] is not totally straightforward because there is
no coupled channel problem in that case. It would be
interesting to perform a study similar to Ref. [35] for Tþ

cc
and also obtain constraints on charm meson scattering
lengths from the lattice.
Reference [35] argues that while the partial width suffers

from considerable uncertainty, the prediction of the energy
spectrum of the pion in the final state is robust, up to
normalization. The spectrum is highly peaked near maxi-
mal energy and the location of the peak and shape of the
distribution are not affected by NLO effects. They also
observed that the location of the peak in the distribution is
sensitive to the binding of the χc1ð3872Þ, which provides an
alternative way of extracting this quantity from data. In this
paper, for the case I ¼ 0, we plot the differential decay rates
for the three decays as a function of the invariant mass of
the DD pair, mDD, in Fig. 2. Note that maximal pion or
photon energy corresponds to minimal mDD. By analogy
with similar conclusions about the χc1ð3872Þ in XEFT [35],
the sharpness of the peaks is due to the molecular nature of
the Tþ

cc. The decay is via an intermediate state with a virtual
D� and the pole in the propagator is responsible for the
sharpness of those peaks in the strong decays. The peak is
not so pronounced in the electromagnetic decay.
In Fig. 3 we compare our results to data on the invariant

mass spectra from Fig. 4 of Ref. [2]. We have taken the
experimental data and subtracted the background extracted
from that figure and superimposed our mD0D0 and mDþD0

distributions. For the mDþD0 distribution we combine the
contributions from Tþ

cc → DþD0π0 and Tþ
cc → DþD0γ.

The curves are each scaled by a factor of 4.2 so that the
peak of our mD0D0 distribution is approximately the same
height as the peak of the mD0D0 distribution extracted by
LHCb [2]. We see that the shapes and relative normaliza-
tion are in very good agreement with the mass distributions
observed by LHCb, especially for D0D0.
Finally we consider the possibility that in addition to Tþ

cc

there are also shallow bound states of D0DþðT̃þ
ccÞ and

D0D0ðT̃0
ccÞ. As stated earlier, the total decay rate in the

I ¼ 0 channel for the three three-body processes is 52 keV,
which agrees well with the LHCb width in Eq. (2), but is
considerably lower than the width in Eq. (1). The large
discrepancy between the two fits to the experimental data
makes it worthwhile to consider other possible decay
channels which could increase the predicted decay width
of the Tþ

cc. So we will consider two-body decays involving

TABLE I. Partial and total widths in units of keV for three
choices of θ. The angle for Γmax is chosen to maximize the total
decay width for these channels.

I ¼ 0 I ¼ 1 Γmax

θ −32.4° 32.4° −8.34°
Γ½Tþ

cc → D0D0πþ� 32 32 44
Γ½Tþ

cc → DþD0π0� 15 3.8 13
Γ½Tþ

cc → DþD0γ� 6.1 2.8 1.9
Γ½Tþ

cc� 52 38 58
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the T̃cc bound states. Reviewing the theory predictions
collected in Ref. [1] most I ¼ 1 JP ¼ 0þ doubly charm
tetraquarks are predicted to be a few hundred MeV above
the DD threshold, though Refs. [72,73] have predictions
for an I ¼ 1 JP ¼ 0þ tetraquark less than 1.5 MeV above
threshold. Given theoretical uncertainties it seems at least

conceivable that shallow bound states of pseudoscalar
charm mesons could exist. The triangle diagram mediating
the decays Tþ

cc → T̃ccπ; T̃ccγ is shown in Fig. 1. Using the
same coupled-channel analysis used for the three-body
decays, the rates for two-body strong and electromagnetic
decays are

Γ½Tþ
cc → T̃þ

ccπ
0� ¼ jpπjmT̃

6πmT

�
gffiffiffi
2

p
fπ

�
2

jcθFðmD0 ; mD�þ ; mDþ ; mT̃Þ − sθFðmDþ ; mD�0 ; mD0 ; mT̃Þj2; ð14aÞ

Γ½Tþ
cc → T̃0

ccπ
þ� ¼ jpπjmT̃

6πmT

�
g
fπ

�
2

jcθFðmD0 ; mD�þ ; mD0 ; mT̃Þj2; ð14bÞ

Γ½Tþ
cc → T̃þ

ccγ� ¼
jpγjmT̃

3πmT
jμDþcθFðmD0 ; mD�þ ; mDþ ; mT̃Þ þ μD0sθFðmDþ ; mD�0 ; mD0 ; mT̃Þj2: ð14cÞ

3730 3735 3740 3745 3750
0

5

10

15

20

25

FIG. 2. Differential decay rates for Tþ
cc three-body decays.

FIG. 3. The differential curves for Tþ
cc decays predicted by EFT superimposed on the binned experimental data from LHCb.
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Here mT̃ is the mass of the T̃cc in the decay and the function Fðm1; m2; m3; mT̃Þ comes from evaluating the triangle
diagram. The function Fðm1; m2; m3; mT̃Þ and its various parameters are given by

Fðm1; m2; m3; mT̃Þ ¼
ffiffiffiffiffiffiffiffiffiffiffiffi
γ12γ13
b2

r �
tan−1

�
c2 − c1

2
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c2b2p2

π

p
�
þ tan−1

�
2b2p2

π þ c1 − c2
2

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
b2p2

πðc2 − b2p2
πÞ

p
��

;

γ12 ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
−2μ12ðmT −m1 −m2Þ

p
γ13 ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
−2μ13ðET̃ −m1 −m3Þ

p
μ−1ij ¼ m−1

i þm−1
j c1 ¼ γ212 c2 ¼

μ13
m3

p2
π þ γ213 b ¼ μ13=m3: ð15Þ

We plot the decay rate for these processes as a function
of the binding energy of the T̃þ=0

cc . In the I ¼ 0 channel,
shown in Fig. 4, the decay rate strictly increases with the
binding energy in the domain ½0; 5� MeV. The I ¼ 1
channel is shown in Fig. 5; we see that the neutral pion
decay is greatly suppressed and has a local maximum at
very small binding energy. This is presumably because of
an accidental cancellation between the two amplitudes for
this process at this particular angle. If we choose
θ ¼ −8.34°, shown in Fig. 6, the plots of the width as a
function of binding energy are very similar to Fig. 4. In the
I ¼ 0 channel the decay width of the Tþ

cc could be

enhanced by as much as 150 keV if the binding energy
of T̃0

cc and T̃þ
cc are as large as 5 MeV. This would bring the

EFT prediction for the width much closer to the exper-
imental result in Eq. (1), including the uncertainty, albeit far
above the unitarized Breit-Wigner result in Eq. (2). If the
binding energy of these states is the same as Tþ

cc, the width
will be increased by about 80 keV. Note the effect of two-
body decays to bound states on the total decay rate is much
larger than the error estimate ofD0D̄0 rescattering effects in
Ref. [35]. The range of values for the contact interaction
mediating D0D̄0 scattering in Ref. [35] does not include

0 1 2 3 4 5
0

20

40

60

80

0 1 2 3 4 5
0

10

20

30

40

50

60

0 1 2 3 4 5
0

2

4

6

8

10

FIG. 4. Decay rates for the Tþ
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scattering lengths that are sufficiently large to accommo-
date shallow bound states.
To summarize, we have developed an EFT for the

Tþ
cc which is applicable if it is primarily a molecular state

coupled to the D0D�þ and DþD�0 channels. This theory is
used to calculate the partial widths for the decays Tþ

cc →
D0D0πþ; DþD0π0 and DþD0γ. The calculated total width
from these three decays is close to the value of the width
extracted from fitting experimental data with a unitarized
Breit-Wigner line shape [2]. Furthermore, our calculations
are consistent with other theoretical calculations assuming a
molecular interpretationofTþ

cc [16,19,22,23].We emphasize
that the uncertainties on the total width due to final
state rescattering effects are potentially quite large by
considering aNLO calculation for a similar χc1ð3872Þ decay
in Ref. [35]. Our EFT predictions for the differential spectra
as a function of the invariant mass of theDD pair show good
agreement with the LHCb mass distributions [2]. Finally,
we entertained the possibility of shallow bound states of

pseudoscalar charm mesons. If such states exist, the two-
body decay of Tþ

cc to these bound states would greatly
enhance its width. If the width of Tþ

cc is confirmed to be
≈ 50 keV, our calculation provides strong evidence that
these states do not exist.
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