
Femtoscopy as a probe of hadron–hadron interactions
J. Nieves

NSTAR2026: The 15th International 
Workshop on the Physics of Excited 
Nucleons (Sevilla, Spain)

PID2023-147458NB-C21,  CEX2023-001292-S CIPROM/2023/59



Outline
• Invariant mass distributions versus Koonin-Pratt CFs
• Limitations of the Koonin-Pratt formalism
• Finite-range improved Lednicky–Lyuboshits approximation for correlation 

functions
ü proton-proton CFs 

• Open problems: 𝜋±𝐾" CFs and 𝜅/𝐾#∗(700), 𝜋𝐷 CFs and the two-pole 
structure of the 𝐷#∗(2300)

• Conclusions



Femtoscopy
Koonin-Pratt equation
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● Measure C(k*), fix S(r*), study the interaction.
● Detailed studies of the source in pp:

ALICE Coll. Phys.Lett.B 811 (2020) 135849
Mihaylov and Gonzalez Gonzalez, EPJC 83 (2023) 7, 590

● CATS framework to evaluate the above integral Mihaylov et al. EPJC 78 (2018) 5, 394

two-particle wave function

Relative distance and ½ relative momentum
evaluated in the pair rest frame

Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005

Dimitar Mihaylov @ HIN 2025

source 𝑺(𝒓): probability density of finding
the two hadrons of the emitted pair at a
given relative distance r

quotient of the number of pairs of particles with
the same relative momentum produced in the
same collision event over the reference
distribution of pairs originated from mixed events
(pairs originated in different collisions)
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• Femtoscopy probes of 𝑍!(3900) and 𝑍!"(3985) and the isovector 𝑋(3872) partner from
𝐷#𝐷∗%, 𝐷∗#𝐷%, 𝐷#𝐷"∗% and , 𝐷∗#𝐷"% correlations, Pan-Pan Shi

• The nature of 𝛴 1430 	from 𝛬!& → 𝛬𝜋&𝜋&𝜋% reaction and correlation functions, Wei-Hong
Liang

• Quarkonium–nucleon femtoscopy as a probe of nucleon gravitational form factors, Daisuke
Fujii

• A unitary kaon-deuteron interaction for femtoscopy, Juan Torres-Rincon
• Femtoscopy in revealing the nature of exotic hadrons, Lisheng Geng
• Confusions in the strange baryons sector, Kanchan Pradeepkumar Khemchandani
• Constraining the low-energy 𝑆 = −2	meson-baryon interaction with two-particle correlations,

Albert Feijoo Aliau
• Femtoscopy as a tool to access the strong interaction among hadrons with ALICE, Oton

Vazquez Doce
• Finite-Range Effects and Coulomb Interactions in Femtoscopic Correlation Functions, Pablo

Encarnación
• Scattering and Femtoscopic Correlation Functions of the 𝛴!𝜋 Systems, Mikel F. Barbat
• Coulomb interactions in hadronic femtoscopy: applications to the 𝑝𝑝 and 𝛼𝛼 systems , Miguel

Albaladejo 04

Talks at this conference…. 



Assume an S-wave interaction 

We follow a different approach and first perform the 𝒅𝟑𝒓 integration

spherically symmetric source 

basic object: wave-function

half off-shell 𝑇 −matrix

Invariant mass distributions versus Koonin-Pratt CFs
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Albaladejo, Feijoo, 
Nieves, Oset, Vidaña,  
PRD 10 (2024) 114052



Gaussian source of radius R

'𝐹! 𝑘, 𝑝 =
𝐹!(𝑘, 𝑝)
𝐹!(𝑘, 𝑘)

𝐶(𝑘)

. 𝑑"𝑟 . 𝑑"𝑝 	⇒ .𝑑"𝑝.𝑑"𝑟	

Albaladejo, 
Feijoo, Nieves, 
Oset, Vidaña, 
PRD 110 (2024) 
114052
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Invariant mass distribution from a production 
experiment

𝑑𝜎
𝑑𝑚'(

) 	∝ 1 +	3𝑑*𝑝
𝑇+,(𝑘 ⟵ 𝑝)

𝐸 − 𝑝⃗)
2𝜇'(

+ 𝑖𝜀
	𝐹(𝑘, 𝑝)

)

form-factor associated to the 
production of the virtual pair

half off-shell 𝑻 −matrix

𝑘 = 2𝜇'( 	𝐸	 (on-shell momentum)

	
𝛼45
𝛼466
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-𝐹" 𝑘, 𝑝 =
𝐹"(𝑘, 𝑝)
𝐹"(𝑘, 𝑘)

=
∫𝑑#𝑟 𝑆(𝑟)𝑗$(𝑘𝑟)𝑗$% (𝑝𝑟)
∫ 𝑑#𝑟 𝑆(𝑟)𝑗$(𝑘𝑟)𝑗$%(𝑘𝑟)

• 𝐶 𝑘 = 	𝑪𝐩𝐫𝐨𝐝 𝒌 + 𝛿𝐶(𝑘)

• :;
:<'(

) 	∝ 𝑪𝐩𝐫𝐨𝐝 𝒌 , with

	 𝐹 𝑘, 𝑝 = ;&'
;&((

= @𝐹< 𝑘, 𝑝
• @𝐹< 𝑘, 𝑝 	: form-factor that 

accounts for the off-shell 
production of 𝑎 and 𝑏 in the 
first step, with a regulator 
determined by the size of 
the source R
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Assuming that only the 𝑆-wave part of the wave function is modified by the hadronic
interaction, 𝑪𝐩𝐫𝐨𝐝 𝒌 	can also be written as

For point-like sources	 𝐥𝐢𝐦
𝑹→𝟎

𝑺 𝒓 = 	𝜹𝟑(𝒓)

Koonin–Pratt 
correlation 
functions and 
invariant-mass 
distributions are 
distinct 
observables; they 
coincide only in 
the zero-source-
size limit.
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𝑪𝐩𝐫𝐨𝐝(𝒌):  coherent sum of amplitudes. This is correct for exclusive processes where only the observed particles 𝑎 and 𝑏
are produced

This is obviously not necessarily the case in high-multiplicity event experiments. For inclusive reactions, for example
initiated by 𝑝𝑝 collisions, the coherence is still preserved when the real and virtual production vertices, 𝛼'( and 𝛼')) stand
for the 𝑝𝑝 →	𝑋 +𝑎𝑏 (real) and 𝑝𝑝 → 𝑋 +𝑎𝑏 (virtual) processes, respectively, with the rest of the particles (𝑋) in the final
state being the same for both reactions. In that case, the two Feynman amplitudes must be coherently added since both of
them contribute to the same quantum amplitude of the reaction 𝑝𝑝 → 𝑋 + 𝑎𝑏 (real).

In high-multiplicity events of 𝑝𝑝, 𝑝𝐴 and 𝐴𝐴 collisions, where the hadron production yields are described by statistical
models which lead to the extended sources 𝑆(𝑟), it is unlikely that the coherent sum of amplitudes, which is assumed in
𝑪𝐩𝐫𝐨𝐝(𝒌), is still appropriate.

The Koonin–Pratt scheme implies some kind of summation of probabilities, and not of amplitudes, since 𝐶(𝑘) is obtained 

from the spatial superposition between the extended source and the squared modulus of the wave-function pair 𝜓(𝑟; 𝑘)
*
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Limitations of the Koonin-Pratt formalism
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Otón Vázquez Doce, LNF -INFN
Present and future perspectives in Hadron Physics, Frascati, 19 june 2024



−𝑢++ 𝑘; 𝑟 + 2𝜇𝑉 𝑟 𝑢 𝑘; 𝑟 = 𝑘*𝑢 𝑘; 𝑟

lim
,	→/

𝑢(𝑘; 𝑟) = 	 𝑢𝐚𝐬𝐲 𝑘; 𝑟 = 𝑓345 𝑘
sin 𝑘𝑟 + 𝛿3

𝑘

𝑓345 𝑘 = 𝑘 cot 𝛿3 − 𝑖𝑘  

phase-shift determines 𝒖𝐚𝐬𝐲 𝒌; 𝒓

𝑆 𝑟 =
𝑒Z[,/(]𝑹𝟐)

( 4𝜋)_𝑹𝟑
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−𝑢++ 𝑘; 𝑟 + 2𝜇𝑉 𝑟 𝑢 𝑘; 𝑟 = 𝑘*𝑢 𝑘; 𝑟

lim
,	→/

𝑢(𝑘; 𝑟) = 	 𝑢𝐚𝐬𝐲 𝑘; 𝑟 = 𝑓345 𝑘
sin 𝑘𝑟 + 𝛿3

𝑘

𝑓345 𝑘 = 𝑘 cot 𝛿3 − 𝑖𝑘  

phase-shift determines 𝒖𝐚𝐬𝐲 𝒌; 𝒓

𝑆 𝑟 =
𝑒Z[,/(]𝑹𝟐)

( 4𝜋)_𝑹𝟑

Short-distance 
physics is not 
unambiguously 
determined  
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−𝑢++ 𝑘; 𝑟 + 2𝜇𝑉 𝑟 𝑢 𝑘; 𝑟 = 𝑘*𝑢 𝑘; 𝑟

lim
,	→/

𝑢(𝑘; 𝑟) = 	 𝑢𝐚𝐬𝐲 𝑘; 𝑟 = 𝑓345 𝑘
sin 𝑘𝑟 + 𝛿3

𝑘

𝑓345 𝑘 = 𝑘 cot 𝛿3 − 𝑖𝑘  

Short-distance 
physics is not 
unambiguously 
determined  
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−𝑢++ 𝑘; 𝑟 + 2𝜇𝑉 𝑟 𝑢 𝑘; 𝑟 = 𝑘*𝑢 𝑘; 𝑟

lim
,	→/

𝑢(𝑘; 𝑟) = 	 𝑢𝐚𝐬𝐲 𝑘; 𝑟 = 𝑓345 𝑘
sin 𝑘𝑟 + 𝛿3

𝑘

𝑓345 𝑘 = 𝑘 cot 𝛿3 − 𝑖𝑘  

Short-distance 
physics is not 
unambiguously 
determined  

Hadronic EFTs constrain only on-shell observables (phase 
shifts).The off-shell behavior is scheme dependent, as is 
the short-distance behavior of the wave function.
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−𝑢++ 𝑘; 𝑟 + 2𝜇𝑉 𝑟 𝑢 𝑘; 𝑟 = 𝑘*𝑢 𝑘; 𝑟

lim
,	→/

𝑢(𝑘; 𝑟) = 	 𝑢𝐚𝐬𝐲 𝑘; 𝑟 = 𝑓345 𝑘
sin 𝑘𝑟 + 𝛿3

𝑘

𝑓345 𝑘 = 𝑘 cot 𝛿3 − 𝑖𝑘  

Short-distance 
physics is not 
unambiguously 
determined  

small sources probe short distances, where the 
wave function carries renormalization-scheme 
dependence.
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A ratio of two 
event yields, 
providing a 
robust 
observable that 
contains highly 
valuable 
information on 
the underlying 
hadron–hadron 
interaction.

The source must depend on the renormalization scheme (i.e. the off-shell prescription of  
the interaction) in such a way as to compensate the scheme dependence of the wave-function 
squared, ensuring a scheme-independent result and, hence, a physical observable.

Otón Vázquez 
Doce, LNF -INFN
Present and future 
perspectives in 
Hadron Physics, 
Frascati, 2024
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Hadronic EFTs constrain only on-shell observables (phase 
shifts).The off-shell behavior is scheme dependent, as is 
the short-distance behavior of the wave function.

Small sources probe short distances, where the wave function is 
renormalization-scheme dependent. Therefore, the theoretical 
uncertainty of the KP calculation may become uncontrolled….

(See also: E. Epelbaum, S. Heihoff, U.-G. Meißner, 
and A. Tscherwon, Can the Strong Interactions 
between Hadrons Be Determined Using 
Femtoscopy?, Phys. Rev. Lett. 136, 212301 (2026), 
arXiv:2504.08631)

Correlation 
function: ratio of 
two event yields, 
providing a 
robust 
observable that 
contains highly 
valuable 
information on 
the underlying 
hadron–hadron 
interaction.

The source must depend on the renormalization scheme (i.e. the off-
shell prescription of  the interaction) in such a way as to compensate the 
scheme dependence of the wave-function squared, ensuring a scheme-
independent result and, hence, a physical observable.

simultaneous fit of the ultraviolet cutoff and source radius (R. Molina and E. Oset, 
Phys. Rev. D 112, 096006 (2025), arXiv:2506.03669 [hep-ph])
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See also the recent density-
operator–measurement 
formulation of two-particle 
femtoscopic correlations, 
extending beyond the Koonin–
Pratt formalism, by H.-N Liu, 
D.-L Ge, Z.-W- Liu, J.-X. Lu, and 
L.-S. Geng.



Correlation 
function: ratio of 
two event yields, 
providing a 
robust 
observable that 
contains highly 
valuable 
information on 
the underlying 
hadron–hadron 
interaction.

The source must depend on the renormalization scheme (i.e. the off-
shell prescription of  the interaction) in such a way as to compensate the 
scheme dependence of the wave-function squared, ensuring a scheme-
independent result and, hence, a physical observable.

THEORETICAL OBJECTIVE
Develop an improved Koonin–Pratt framework to systematically and consistently extract 
hadron–hadron phase shifts as physical observables.
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half off-shell 𝑻 −matrix

On-shell factorization scheme [R. Lednicky, V.L. Lyuboshits Yad. Fiz. 35, 1316 (1981)]

If the half off-shell	𝑇ab(𝑘 ⟵ 𝑝) is approximated by the on-shell amplitude 𝑇ab 𝑘 ⟵ 𝑘 the 
integrations can be done analytically…. 

𝑥 = 2𝑘𝑅, 𝐹5,* analytical known functions

asymptotic wave function

≈ 𝑇ab 𝑘 ⟵ 𝑘

on-shell 𝑻 −matrix

21



proton-proton CFs: deficiencies of on-shell Lednicky & 
Lyuboshits model (green curve) for 𝑅~1.25 fm

ALICE data: PLB 805 (2020) 135419 

− *
*+7

Re 𝑓#%,(𝑘 ) = − *
*+7

− ,
-
+ ,
.
𝑟#𝑘. + 𝑣𝑘/ +⋯ = ∫#

&0𝑑𝑟 𝑢. 𝑘; 𝑟 − [𝑢𝐚𝐬𝐲 𝑘; 𝑟 ].

𝐶 𝑘 = 	𝐶ff 𝑘 + 	𝛿𝐶g<(𝑘)

Lednicky & Lyuboshits

∝ I
h

ij
𝑑𝑟	𝑺(𝒓) 𝑢k 𝑘; 𝑟 − [𝑢𝐚𝐬𝐲 𝑘; 𝑟 ]k

≈ −𝑆 0 	× :
:I) Re 𝑓#

JK(𝑘 )

FINITE-RANGE 
CORRECTIONS

[R. Lednicky, V.L. Lyuboshits
Yad. Fiz. 35, 1316 (1981)]



Albaladejo, García-
Lorenzo and  Nieves, 
PTEP 2025 (2025) 
093D02

proton-proton CFs: deficiencies of on-shell 
Lednicky & Lyuboshits model (green 
curves) for small source radius!

ALICE data: PLB 805 (2020) 
135419 S. E. Koonin, PLB 

70 (1977) 43 
(NN Reid Soft 
Core potential)
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− :
:I)

Re 𝑓#JK(𝑘 ) = 	∫#
LM 𝑑𝑟 𝑢) 𝑘; 𝑟 − [𝑢𝐚𝐬𝐲 𝑘; 𝑟 ])

𝐶 𝑘 = 	𝐶ff 𝑘 + 	𝛿𝐶g<(𝑘)

Lednicky & Lyuboshits

I
h

ij
𝑑𝑟	𝑺(𝒓) 𝑢k 𝑘; 𝑟 − [𝑢𝐚𝐬𝐲 𝑘; 𝑟 ]k

≈ −𝜷𝑆 0 	× :
:I) Re 𝑓#

JK(𝑘 )

FINITE-RANGE 
CORRECTIONS

[R. Lednicky, V.L. Lyuboshits
Yad. Fiz. 35, 1316 (1981)]

Phenomenological 
parameter

S. E. Koonin, PLB 70 (1977) 43 
(NN Reid Soft Core potential)

𝑅~0.7	fm



Albaladejo, Canoa, 
Nieves, Peláez, Ruiz 
Arriola,  Ruiz de Elvira, 
PLB 866 (2025) 139552

ALICE data 𝜋±𝐾9 CFs
[PLB 856 (2024) 138915]

𝜅/𝐾3∗(700)
Within the on-shell scheme:
i) improve on the ALICE 
𝜋𝐾	BW interaction and use 
realistic 𝜋±𝐾9 , 𝜋±𝐾; , 𝜋3𝐾±	
interactions obtained from a 
dispersive analysis of 
scattering data
[J. R. Peláez and A. Rodas, 
Phys. Rept. 969 (2022) 1]
“QCD spontaneous chiral 
symmetry breaking threshold 
suppression”
ii) relativistic corrections  
We get smaller-than-usual 
source radius which  should 
raise concerns about its 
applicability

ALICE
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Femtoscopy results are in tension 
with robust, independent 
predictions from Unitarized ChPT, 
LQCD, and LHCb	( X𝐵 ⟶ 𝐷𝜋𝜋) 
decay amplitudes! 25



Amplitudes 
−𝑖 𝑝tt 𝑠 𝑇tt 𝑠
= 4𝜋 𝑠 𝜂t 𝑠 𝑒ktu.. v − 1

Lower pole, 𝑠 = (2.1 − 𝑖 0.1) GeV

o 𝑻𝟏𝟏(𝒔) 𝟐 peaks at 𝒔 ~ 𝟐. 𝟏 GeV
o 𝜹𝟏𝟏 𝒔 = ⁄𝝅 𝟐 at 𝒔 ~ 𝟐. 𝟐 GeV

Higher pole, 𝑠 = (2.45 − 𝑖 0.13) GeV

o small enhancement in 𝑻𝟏𝟏(𝒔)
o clear peak in the 𝑫𝒔e𝑲 amplitude. 

Narrow, non-conventional shape, 
stretched between thresholds 
cusps.

o Tests: FSI in 𝑩 ⟶ 𝑫𝝓𝝓 decays

Phys. Lett. B767 (2017) 465



• Koonin–Pratt vs. production observables: Koonin–Pratt femtoscopic correlation functions and invariant-mass 
distributions from production experiments are different observables. They become equivalent only in the zero-
source-size limit.

• Short-distance sensitivity: Small sources probe short distances, where the wave function is renormalization-scheme 
dependent. Consequently, the theoretical uncertainty of standard Koonin–Pratt calculations may become 
uncontrolled.

• A consistent framework:The source must consistently account for the renormalization scheme (i.e. the off-shell 
prescription of the interaction) so as to compensate the scheme dependence of the wave function and ensure a 
scheme-independent, physical correlation function.

• Beyond Lednicky–Lyuboshits: Off-shell and finite-range effects neglected in the on-shell Lednicky–Lyuboshits
approximation can be essential for realistic femtoscopic correlation functions, particularly for small source radii.

• Physics opportunity: High-statistics femtoscopic data, such as those from ALICE for 𝜋±𝐾9 and 𝜋𝐷 pairs, can provide 
valuable information on hadron–hadron interactions, especially where scattering data are scarce or unavailable. A 
proper calibration requires testing the method in systems where phase shifts and inelasticities are known.

Theoretical objective: Develop an improved Koonin–Pratt framework to systematically and consistently extract
hadron–hadron phase shifts as physical observables.

Conclusions



Backup



ü Free energy levels:  𝑬𝒏,𝐟𝐫𝐞𝐞
𝒊 𝑳 = 𝝎𝒊

𝟐𝝅
𝑳
𝒏 + 𝝎𝒊

� 𝟐𝝅
𝑳
𝒏

ü Interacting energy levels 𝐸� 𝐿 such that: o𝑇 Z� 𝐸�k 𝐿 , 𝐿 = 0 [ poles of  the o𝑻 matrix]

LQCD: G. Moir et al., JHEP 10 
(2016) 011 (Hadron Spectrum 
Collaboration). 
𝐷𝜋, 𝐷𝜂, 𝐷v e𝐾 coupled-channels

M. Albaladejo, P. Fernández-Soler,  F.-
K. Guo and JN, PLB767 (2017) 465
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Chiral 𝐷(v)
(∗)𝜙 molecular structure natural solution to 

three (experimental) puzzles:

ü Why are the 𝑀�/0∗ (k_��) & 𝑀�/2(k]�h) ≪ CQM 𝑐 ̅𝑠
0i and 1i mass predictions

ü Why (𝑀�/2(k]�h)−𝑀�/0∗ k_�� ) ~(𝑀�∗ − 𝑀�)
within 2 MeV (binding energies are independent 
of the heavy meson spin, as the leading spin 
symmetry breaking interaction is also of NLO in 
the chiral expansion).

ü Why are the 𝐷h∗(2300) [0i] and 𝐷�(2430) [1i]
masses (higher members of the two-pole
structure) almost equal to or even higher than
their strange siblings despite of �/

�3
~20

…confirmed by LHCb data  [R. Aaij 
et al. PRD 94 (2016) 072001] for 
the 𝐵Z → 𝐷i𝜋Z𝜋Z reaction

(𝜋4𝜋4) ⇒ 𝐼 = 2
FSI between the two 𝜋4is negligible 
𝐵4 → 𝐷5𝜋4𝜋4provides access to the
𝑫𝝅 system and thus to the charm-nonstrange
mesons

28



the LHCb data [R. Aaij et al. PRD 90 (2014) 072003] for the angular moments for 𝐵vh ⟶
e𝐷h𝐾Z𝜋i can be easily reproduced in the same framework with the untarized chiral e𝐷e𝐾
coupled-channels S-wave amplitude

see also the works by M.-L Du, F.-K. Guo and U.-G. Meißner, PRD 99 (2019)  114002 (detailed 
combined chiral analysis  of LHCb data for 𝐵Z ⟶ 𝐷i𝐾Z𝜋Z, 𝐵vh ⟶ e𝐷h𝐾Z𝜋i, 𝐵h ⟶ e𝐷h𝜋Z𝜋i

and 𝐵h ⟶ e𝐷h𝐾i𝜋Z) and M.-L. Du, F.-K. Guo, C. Hanhart , B. Kubis and U.-G. Meißner, PRL 126 
(2021) 192001 (discussion of great deficiencies of BW parametrization to describe the  LHCb 
data for   𝐵Z ⟶ 𝐷i𝜋Z𝜋Z)
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𝓐𝟎 (S-wave) from UHMChPT

𝓐𝟎 (S-wave) 

< 𝑷𝟎 >
< 𝑷𝟐 >
< 𝑷𝟏𝟑 >

cusps: opening of the 
𝑫𝟎𝜼 and 𝑫𝒔>𝑲4

thresholds enhanced 
by the higher 
𝑫𝟎∗ (2300) pole

M.-L.Du, M. Albaladejo, P. Fernández-
Soler, F.-K. Guo, C. Hanhart, U.-G. 
Meißner, JN and D.-L. Yao, PRD 98 
(2018) 094018 29



üFor lattice 
masses, we find 
a bound state 
(000) and a 
resonance (110)

[2016]      
( isospin 
avg)

M. Albaladejo, P. Fernández-
Soler,  F.-K. Guo and JN, 
PLB767 (2017) 465
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The 𝑫𝟎∗ (2300) structure 
is actually produced by 
two different states 
(poles), together with 
complicated 
interferences with 
thresholds. This two-
pole structure was 
previously reported, and 
receives now a robust
support

Kolomeitsev, & Lutz, PLB 582 (2004) 
39 
Guo et al., PLB 641 (2006) 278;  Guo 
et al., EPJA 40 (2009) 171

[2016]
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𝐶 𝑘 = 	𝑪𝐩𝐫𝐨𝐝 𝒌 + 𝛿𝐶(𝑘)

• isoscalar 𝐷𝐷∗	contact
interaction regularized 
with hard-cutoff of 
around 400 MeV, which 
gives rise to a 𝑇��(3875)i
bound by 860 keV

• The differences arise 
mostly from the 𝑇–matrix 
quadratic terms and 
increase with the source 
size
𝐷𝐷∗ SINGLE channel

Albaladejo, Feijoo, Nieves, Oset, 
Vidaña, PLB 846 (2023) 138201



𝐶 𝑘 = 	𝑪𝐩𝐫𝐨𝐝 𝒌 + 𝛿𝐶(𝑘)

• 𝐷h𝐷∗i and 𝐷i𝐷∗h
correlation functions of 
interest to unravel the 
dynamics of the exotic 
𝑇��(3875)i. 

Interaction inspired from 
the realistic model of   
A. Feijoo, W. H. Liang and
E. Oset, Phys. Rev. D104,
114015 (2021). It gives
rise to a 𝑇��(3875)i
bound by 354 keV

𝐷$𝐷∗5 − 𝐷5𝐷∗$ COUPLED channels

DhD∗i

DhD∗i

DiD∗h

DiD∗h
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