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We investigate the mechanisms underlying exotic hadron formation via
the TQ4Q1.1 set of collinear fragmentation functions for fully charmed
or bottomed tetraquarks in three quantum configurations: scalar (071),
axial vector (177), and tensor (2t1). We adopt leading-power single-
parton fragmentation within a nonrelativistic QCD framework tailored to
tetraquark Fock states. Initial-scale inputs are constructed from updated
gluon and heavy-quark channels, and evolved through threshold-consistent
DGLAP within HF-NRevo. We present a systematic implementation of un-
certainty propagation from color-composite long-distance matrix elements
governing tetraquark hadronization. This study further develops the con-
nection between hadronic structure, precision QCD, and exotic hadron mat-
ter.
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1. Introduction

Hadrons containing heavy quarks play a central role in probing the fun-
damental dynamics of the strong interaction. Their large masses, lying well
above the nonperturbative QCD scale, enable a controlled separation be-
tween perturbative and nonperturbative effects, making them ideal systems
for precision studies. At the same time, their possible couplings to physics
beyond the Standard Model render them valuable tools in the broader search
for New Physics. A key open question in hadron physics concerns how QCD
organizes matter beyond the conventional quark—antiquark and three-quark
configurations. Exotic states such as tetraquarks and pentaquarks, charac-
terized by a genuine multiquark structure, challenge our understanding of
color confinement and hadronization mechanisms, due to their extended va-
lence content and internal complexity. Among them, fully heavy tetraquarks
provide a particularly clean laboratory, where the interplay between pertur-
bative production and nonperturbative binding can be investigated in a the-
oretically controlled setting. Theoretical descriptions of heavy-hadron for-
mation remain challenging. While significant progress has been achieved for
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quarkonia (often regarded as the “hydrogen atom” of QCD), no framework
fully captures all aspects of hadronization across different kinematic regimes.
Non-Relativistic QCD (NRQCD) [1, 2] provides a systematic approach by
organizing production processes in terms of perturbative Short-Distance
Coefficients (SDCs) and nonperturbative Long-Distance Matrix Elements
(LDMEs), summed over all possible Fock states. Within this framework,
quarkonium production can be described both at low transverse momenta,
dominated by short-distance heavy-quark pair creation, and at moderate-to-
high transverse masses, where single-parton fragmentation becomes the lead-
ing mechanism [3|. Early studies of fragmentation into quarkonia, starting
from leading-order calculations for gluon and heavy-quark channels [4, 5] and
later improved at NLO [6, 7], enabled the construction of the first variable-
flavor number-scheme (VFNS) consistent FF sets [8, 9], including extensions
to B, mesons [10, 11]. These developments, supported by comparisons with
LHC data, established the validity of fragmentation-based descriptions in
the high-energy regime and motivated the formulation of a consistent evolu-
tion framework. Building on this progress, the NRQCD-based description of
fragmentation has been extended to exotic multiquark systems. Experimen-
tal observations of double-J/ final states [12-14] have been interpreted as
signatures of compact tetraquark configurations [15, 16|, where two heavy-
quark pairs are produced at short distances and subsequently form either
bound or near-threshold resonant multiquark states. Initial NRQCD inputs
for gluon fragmentation into fully heavy tetraquarks were derived in [17],
paving the way for the first VFNS-consistent FF constructions for exotic
hadrons. This program led to the development of the TQHL1.0 sets for
heavy-light tetraquarks [18, 19], followed by the TQ4Q1.x and TQHL1.1 re-
leases [20-23], which incorporate NRQCD-based inputs for both gluon and
heavy-quark channels and extend the description to fully heavy configura-
tions. These developments have established a unified strategy for describing
exotic-hadron production within QCD, further extended to systems such as
fully heavy pentaquarks and triply heavy baryons [24, 25]. Recent studies
have also explored tetraquark production in forward kinematics [26], where
the interplay between gluon-initiated and heavy-quark-initiated channels re-
veals distinct sensitivities to the underlying partonic structure, including
possible intrinsic-charm contributions.

In this work, we focus on collinear fragmentation into fully heavy tetra-
quarks using the TQ4Q1.1 FF sets, constructed within the HF-NRevo evolu-
tion scheme [27-32]. This approach consistently combines NRQCD initial-
scale inputs at NLO, threshold-aware DGLAP evolution, and a systematic
treatment of Missing Higher-Order Uncertainties (MHOUSs) through Monte-
Carlo-like methods [33], providing a predictive and uncertainty-controlled
description of exotic multiquark fragmentation.
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2. Heavy-tetraquark fragmentation from HF-NRevo

We present the DGLAP evolution of NRQCD initial-scale inputs leading
to the TQ4Q1.1 collinear FFs for fully heavy tetraquarks. In contrast to light-
hadron fragmentation, both gluon and heavy-quark channels are character-
ized by distinct evolution thresholds, fixed by the kinematics of the under-
lying perturbative splittings [¢ — (QQQQ)] and [Q, Q — (QRQQ) + Q, Q).
These mechanisms naturally set pr o(g = Tuc) = 4mg and pp o(Q — Tic) =
5mg as the initial scales for gluon and (anti)quark fragmentation, respec-
tively, introducing a genuine multi-threshold structure already at the per-
turbative level. To consistently account for this structure, we adopt the
HF-NRevo scheme [27-32], a framework designed for the evolution of heavy-
hadron FFs with nonrelativistic inputs. Building on the same conceptual pil-
lars developed in quarkonium studies, namely interpretation, evolution, and
uncertainties, HF-NRevo enables a coherent connection between low- and
high-transverse-momentum regimes while preserving the physical meaning
of threshold scales. In the tetraquark case, this interpretation is further en-
riched by the composite color structure of the final state, encoded in NRQCD
LDMESs, which act as genuinely nonperturbative inputs coupled to pertur-
bative short-distance coefficients. The evolution proceeds in two stages.
First, the gluon FF, initialized at ppr o = 4mg, evolves up to ppo = 5mg
through a single-channel dynamics driven by the LO P, kernel, generating
only collinear gluon radiation. This step, involving a decoupled evolution
sector, is handled analytically via the symJETHAD plugin [9, 19, 34-39],
which allows for exact control of threshold effects at the symbolic level (for
applications on precision QCD phenomenology and the hadron structure at
low-z with (sym)JETHAD, see Refs. [40-62] and [63-66], respectively). At
the heavy-quark threshold (Qo = 5mg), the evolved gluon FF is consis-
tently matched to the NRQCD input of the (anti)quark channel. From this
“evolution-ready” configuration, a full NLO DGLAP evolution including all
active parton species is performed numerically, yielding the final TQ4Q1.1
sets. Uncertainties associated with missing higher-order contributions in
the fragmentation sector (F-MHOUSs) are estimated through variations of
the initial evolution scale Q¢ by a factor of two around its central value.
This procedure primarily probes the scale-dependent components of higher-
order corrections, while largely scale-independent contributions remain be-
yond the present estimate. Each variation defines a replica that is inde-
pendently evolved, producing an uncertainty envelope that quantifies the
sensitivity of the FFs to threshold choices. This procedure closely parallels
modern PDF analyses based on theory-covariance matrices [67] or Monte
Carlo scale variations [68], and allows for a consistent propagation of un-
certainties to collider observables. These perturbative uncertainties com-
plement those arising from the nonperturbative LDMEs, which primarily
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affect the overall normalization of the FFs. Light-quark and nonconstituent
heavy-quark channels are not included in this release, as their contributions
are suppressed by one or more orders of magnitude relative to gluon fragmen-
tation. For simplicity, we present here two fragmentation channels. Left and
right plots of Fig. 1 respectively show [¢ — Ty.(277)] and [g — Ty.(211)]
TQ4Q1.1 NLO FFs for pp values ranging from 30 to 90 GeV.
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Fig.1. z-shape of the charm (left) and gluon (right) TQ4Q1.1 FFs for tensor
tetraquarks Ty.(27T) (left) at various energy scales. Main-panel bands include
both F-MHOU and LDME uncertainties, while the lower panels separately show
F-MHOU replica envelopes and LDME variations as ratios to the central prediction.

3. Towards multimodal fragmentation

Using HF-NRevo, we developed the TQ4Q1.1 collinear FF sets for fully
heavy tetraquarks, based on NRQCD inputs for gluon and constituent-
heavy-quark channels. The framework consistently incorporates the multi-
threshold structure of fragmentation and enables a unified DGLAP evolution
from the matching scale to collider energies. Uncertainties are quantified
through a replica-like approach, combining F-MHOUs from threshold vari-
ations with nonperturbative LDME effects. The TQ4Q1.1 functions provide
the first robust and publicly available description of fully heavy tetraquark
fragmentation, offering a baseline for studies of exotic production at current
and future facilities. They allow for a systematic exploration of the interplay
between perturbative dynamics and nonperturbative formation, with appli-
cations at the LHC, its high-luminosity upgrade, and future colliders. More
generally, this work opens the way to a multimodal description of heavy-
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hadron fragmentation, where different production mechanisms (direct, di-
quark, and higher Fock states) are consistently combined. This approach
connects precision QCD with exotic-hadron phenomenology and provides a
basis for future data-driven and machine-learning developments.

This work is supported by the Atraccion de Talento Grant No. 2022-
T1/TIC-24176 (Madrid, Spain).

REFERENCES

[1] W.E. Caswell et al., Phys. Lett. B 167, 437 (1986).
[2] G.T. Bodwin et al., Phys. Rev. D 51, 1125 (1995), arXiv:hep-ph/9407339.
[3] M. Cacciari, M. Greco, Phys. Rev. Lett. 73, 1586 (1994), arXiv:/9405241.
[4] E. Braaten et al., Phys. Rev. Lett. 71, 1673 (1993), arXiv:hep-ph/9303205.
[5] E. Braaten et al., Phys. Rev. D 48, 4230 (1993), arXiv:hep-ph/9302307.
[6] X.-C. Zheng et al., Phys. Rev. D 100, 034004 (2019),
arXiv:1901.03477 [hep-ph].
[7] X.-C. Zheng et al., J. High Energy Phys. 2205, 36 (2022),
arXiv:2112.10520 [hep-ph].
[8] F.G. Celiberto et al., EBur. Phys. J. C' 82, 929 (2022),
arXiv:2202.12227 [hep-ph].
[9] F.G. Celiberto, Universe 9, 324 (2023), arXiv:2305.14295 [hep-ph].
[10] F.G. Celiberto, Phys. Lett. B 835, 137554 (2022),
arXiv:2206.09413 [hep-ph].
[11] F.G. Celiberto, Fur. Phys. J. C 84, 384 (2024),
arXiv:2401.01410 [hep-ph].
[12] LHCb Collaboration (R. Aaij et al.), Sci. Bull. 65, 1983 (2020),
arXiv:2006.16957 [hep-ex].
[13] CMS Collaboration (G. Aad et al.), Phys. Rev. Lett. 131, 151902 (2023).
[14] CMS Collaboration (A. Hayrapetyan et al.), Phys. Rev. Lett. 132, 111901
(2024).
[15] H.-F. Zhang et al., Sci. Bull. 70, 1915 (2025), arXiv:2009.08376 [hep-ph].
[16] R. Zhu, Nucl. Phys. B 966, 115393 (2021), arXiv:2010.09082 [hep-phl.
[17] F. Feng et al., Phys. Rev. D 106, 114029 (2022),
arXiv:2009.08450 [hep-ph].
[18] F.G. Celiberto et al., Phys. Lett. B 848, 138406 (2024).
[19] F.G. Celiberto, Symmetry 16, 550 (2024), arXiv:2403.15639 [hep-ph].
[20] F.G. Celiberto et al., Eur. Phys. J. C 84, 1071 (2024),
arXiv:2405.14773 [hep-ph].

[21] F.G. Celiberto, Phys. Rev. D 111, L111501 (2025),
arXiv:2504.03949 [hep-ph].


http://dx.doi.org/10.1016/0370-2693(86)91297-9
http://dx.doi.org/10.1103/PhysRevD.51.1125
http://arxiv.org/abs/hep-ph/9407339
http://dx.doi.org/10.1103/PhysRevLett.73.1586
http://arxiv.org/abs//9405241
http://dx.doi.org/10.1103/PhysRevLett.71.1673
http://arxiv.org/abs/hep-ph/9303205
http://dx.doi.org/10.1103/PhysRevD.48.4230
http://arxiv.org/abs/hep-ph/9302307
http://dx.doi.org/10.1103/PhysRevD.100.034004
https://arxiv.org/abs/1901.03477
http://dx.doi.org/10.1007/JHEP05(2022)036
https://arxiv.org/abs/2112.10520
http://dx.doi.org/10.1140/epjc/s10052-022-10818-8
https://arxiv.org/abs/2202.12227
http://dx.doi.org/10.3390/universe9070324
https://arxiv.org/abs/2305.14295
http://dx.doi.org/10.1016/j.physletb.2022.137554
https://arxiv.org/abs/2206.09413
http://dx.doi.org/10.1140/epjc/s10052-024-12704-x
https://arxiv.org/abs/2401.01410
http://dx.doi.org/10.1016/j.scib.2020.08.032
https://arxiv.org/abs/2006.16957
http://dx.doi.org/10.1103/PhysRevLett.131.151902
http://dx.doi.org/10.1103/PhysRevLett.132.111901
http://dx.doi.org/10.1103/PhysRevLett.132.111901
http://dx.doi.org/10.1016/j.scib.2025.04.035
https://arxiv.org/abs/2009.08376
http://dx.doi.org/10.1016/j.nuclphysb.2021.115393
https://arxiv.org/abs/2010.09082
http://dx.doi.org/10.1103/PhysRevD.106.114029
https://arxiv.org/abs/2009.08450
http://dx.doi.org/10.1016/j.physletb.2023.138406
http://dx.doi.org/10.3390/sym16050550
https://arxiv.org/abs/2403.15639
http://dx.doi.org/10.1140/epjc/s10052-024-13345-w
https://arxiv.org/abs/2405.14773
http://dx.doi.org/10.1103/ympl-ly2l
https://arxiv.org/abs/2504.03949

4-A4.6 F.G. CELIBERTO

[22] F.G. Celiberto, Phys. Rev. D 112, 074041 (2025),
arXiv:2507.09744 [hep-phl].

[23] F.G. Celiberto et al., Phys. Rev. D 111, 034037 (2025),
arXiv:2412.10549 [hep-phl].

[24] F.G. Celiberto, Eur. Phys. J. C 85, 1395 (2025),
arXiv:2502.11136 [hep-phl].

[25] F.G. Celiberto, Phys. Rev. D 112, 074023 (2025),
arXiv:2506.00776 [hep-phl].

[26] F.G. Celiberto et al., Phys. Rev. D 113, 054014 (2026),
arXiv:2511.18984 [hep-phl].

27] F.G. Celiberto et al., Phys. Rev. D 112, 114040 (2025),
arXiv:2510.10593 [hep-phl].

[28] F.G. Celiberto, arXiv:2405.08221 [hep-ph].

[29] F.G. Celiberto, PoS (DIS2024), 168 (2025), arXiv:2406.10779 [hep-ph].

[30] F.G. Celiberto, Acta Phys. Pol. B Proc. Suppl. 18, 1-A22 (2025),
arXiv:2412.05661 [hep-phl].

[31] F.G. Celiberto et al., PoS (EPS-HEP2025), 191 (2026),
arXiv:2510.22449 [hep-ph].

[32] F.G. Celiberto et al., arXiv:2603.28389 [hep-ph].

[33] S. Forte et al., J. High Energy Phys. 2002, 062 (2002),
arXiv:hep-ph/0204232.

[34] F.G. Celiberto, Fur. Phys. J. C 81, 691 (2021),
arXiv:2008.07378 [hep-phl].

[35] F.G. Celiberto, Phys. Rev. D 105, 114008 (2022),
arXiv:2204.06497 [hep-phl].

[36] F.G. Celiberto, Particles 7, 502 (2024), arXiv:2405.09526 [hep-ph].

[37] F.G. Celiberto, Particles 9, 23 (2026), arXiv:2604.13769 [hep-ph].

[38] F.G. Celiberto, Symmetry 18, 29 (2025), arXiv:2604.01871 [hep-ph].

[39] F.G. Celiberto, Universe 12, 13 (2026), arXiv:2604.01865 [hep-ph].

[40] F.G. Celiberto, Ph.D. Thesis, Calabria University, 2017,
arXiv:1707.04315 [hep-ph].

[41] F.G. Celiberto et al., Eur. Phys. J. C 75, 292 (2015),
arXiv:1504.08233 [hep-ph].

[42] F.G. Celiberto et al., Eur. Phys. J. C 76, 224 (2016),
arXiv:1601.07847 [hep-ph].

[43] F.G. Celiberto et al., Phys. Rev. D 106, 114004 (2022),
arXiv:2207.05015 [hep-ph].

[44] F.G. Celiberto et al., Phys. Rev. D 94, 034013 (2016),
arXiv:1604.08013 [hep-ph].

[45] F.G. Celiberto et al., Eur. Phys. J. C 77, 382 (2017),
arXiv:1701.05077 [hep-ph].

[46] A.D. Bolognino et al., Eur. Phys. J. C' 78, 772 (2018),
arXiv:1808.05483 [hep-phl].


http://dx.doi.org/10.1103/375n-fw5h
https://arxiv.org/abs/2507.09744
http://dx.doi.org/10.1103/PhysRevD.111.034037
https://arxiv.org/abs/2412.10549
http://dx.doi.org/10.1140/epjc/s10052-025-15079-9
https://arxiv.org/abs/2502.11136
http://dx.doi.org/10.1103/sb8n-9nt6
https://arxiv.org/abs/2506.00776
http://dx.doi.org/10.1103/tq47-w7jn
https://arxiv.org/abs/2511.18984
http://dx.doi.org/10.1103/rmsq-bq3b
https://arxiv.org/abs/2510.10593
https://arxiv.org/abs/2405.08221
http://dx.doi.org/10.22323/1.469.0168
https://arxiv.org/abs/2406.10779
http://dx.doi.org/10.5506/APhysPolBSupp.18.1-A22
https://arxiv.org/abs/2412.05661
http://dx.doi.org/10.22323/1.485.0191
https://arxiv.org/abs/2510.22449
https://arxiv.org/abs/2603.28389
http://dx.doi.org/10.1088/1126-6708/2002/05/062
http://arxiv.org/abs/hep-ph/0204232
http://dx.doi.org/10.1140/epjc/s10052-021-09384-2
https://arxiv.org/abs/2008.07378
http://dx.doi.org/10.1103/PhysRevD.105.114008
https://arxiv.org/abs/2204.06497
http://dx.doi.org/10.3390/particles7030029
https://arxiv.org/abs/2405.09526
http://dx.doi.org/10.3390/particles9010023
https://arxiv.org/abs/2604.13769
http://dx.doi.org/10.3390/sym18010029
https://arxiv.org/abs/2604.01871
http://dx.doi.org/10.3390/universe12010013
https://arxiv.org/abs/2604.01865
https://arxiv.org/abs/1707.04315
http://dx.doi.org/10.1140/epjc/s10052-015-3522-6
https://arxiv.org/abs/1504.08233
http://dx.doi.org/10.1140/epjc/s10052-016-4053-5
https://arxiv.org/abs/1601.07847
http://dx.doi.org/10.1103/PhysRevD.106.114004
https://arxiv.org/abs/2207.05015
http://dx.doi.org/10.1103/PhysRevD.94.034013
https://arxiv.org/abs/1604.08013
http://dx.doi.org/10.1140/epjc/s10052-017-4949-8
https://arxiv.org/abs/1701.05077
http://dx.doi.org/10.1140/epjc/s10052-018-6253-7
https://arxiv.org/abs/1808.05483

Heavy-flavor Fragmentation: The QCD Portal to Exotic Hadron Matter 4-A4.7

[47] A.D. Bolognino et al., PoS (DIS2019), 049 (2019),
arXiv:1906.11800 [hep-ph].

[48] F.G. Celiberto et al., Phys. Rev. D 102, 094019 (2020),
arXiv:2008.10513 [hep-ph].

[49] F.G. Celiberto, Eur. Phys. J. C 83, 332 (2023),
arXiv:2208.14577 [hep-ph].

[50] F.G. Celiberto et al., Eur. Phys. J. C' 81, 293 (2021),
arXiv:2008.00501 [hep-ph].

[51] F.G. Celiberto, A. Papa, arXiv:2305.00962 [hep-ph].

[52] F.G. Celiberto et al., arXiv:2305.05052 [hep-ph].

[563] F.G. Celiberto et al., PoS (RADCOR2023), 069 (2024),
arXiv:2309.11573 [hep-ph].

[54] F.G. Celiberto et al., PoS (EPS-HEP2023), 390 (2024),
arXiv:2310.16967 [hep-ph].

[55] F.G. Celiberto et al., PoS (RADCOR2023), 091 (2024),
arXiv:2309.07570 [hep-ph].

[56] F.G. Celiberto et al., PoS (DIS2024), 126 (2025),
arXiv:2408.08757 [hep-ph].

[57] F.G. Celiberto et al., PoS (DIS2024), 101 (2025),
arXiv:2408.08731 [hep-ph].

[58] F.G. Celiberto L. Delle Rose, A. Papa, PoS (EPS-HEP2025), 352 (2026),
arXiv:2510.22445 [hep-ph].

[59] A.D. Bolognino et al., Phys. Rev. D 103, 094004 (2021),
arXiv:2103.07396 [hep-ph].

[60] F.G. Celiberto et al., Eur. Phys. J. C' 81, 780 (2021),
arXiv:2105.06432 [hep-ph].

[61] F.G. Celiberto et al., Phys. Rev. D 104, 114007 (2021),
arXiv:2109.11875 [hep-ph].

[62] F.G. Celiberto, Acta Phys. Pol. B Proc. Suppl. 16, 5-A41 (2023),
arXiv:2211.11780 [hep-ph].

[63] A.D. Bolognino et al., Eur. Phys. J. 78, 1023 (2018),
arXiv:1808.02395 [hep-ph].

[64] F.G. Celiberto, Nuovo Cim. C42, 220 (2019), arXiv:1912.11313 [hep-ph].

[65] A.D. Bolognino et al., Eur. Phys. J. C' 81, 846 (2021),
arXiv:2107.13415 [hep-ph].

[66] F.G. Celiberto et al., Phys. Lett. B786, 201 (2018),
arXiv:1808.09511 [hep-ph].

[67) NNPDF Collaboration (R.D. Ball et al.), Eur. Phys. J. C 84, 517 (2024),
arXiv:2401.10319 [hep-ph].

[68] Z. Kassabov et al., J. High Energy Phys. 2303, 148 (2023),
arXiv:2401.10319 [hep-ph].


http://dx.doi.org/10.22323/1.352.0049 
https://arxiv.org/abs/1906.11800
http://dx.doi.org/10.1103/PhysRevD.102.094019
https://arxiv.org/abs/2008.10513
http://dx.doi.org/10.1140/epjc/s10052-023-11417-x
https://arxiv.org/abs/2208.14577
http://dx.doi.org/10.1140/epjc/s10052-021-09063-2
https://arxiv.org/abs/2008.00501
https://arxiv.org/abs/2305.00962
https://arxiv.org/abs/2305.05052
http://dx.doi.org/10.22323/1.432.0069 
https://arxiv.org/abs/2309.11573
http://dx.doi.org/10.22323/1.449.0390
https://arxiv.org/abs/2310.16967
http://dx.doi.org/10.22323/1.432.0091
https://arxiv.org/abs/2309.07570
http://dx.doi.org/10.22323/1.469.0126 
https://arxiv.org/abs/2408.08757
http://dx.doi.org/10.22323/1.469.0101
https://arxiv.org/abs/2408.08731
http://dx.doi.org/10.22323/1.485.0352 
https://arxiv.org/abs/2510.22445
http://dx.doi.org/10.1103/PhysRevD.103.094004
https://arxiv.org/abs/2103.07396
http://dx.doi.org/10.1140/epjc/s10052-021-09448-3
https://arxiv.org/abs/2105.06432
http://dx.doi.org/10.1103/PhysRevD.104.114007
https://arxiv.org/abs/2109.11875
http://dx.doi.org/10.5506/APhysPolBSupp.16.5-A41
https://arxiv.org/abs/2211.11780
http://dx.doi.org/10.1140/epjc/s10052-018-6493-6
https://arxiv.org/abs/1808.02395
http://dx.doi.org/10.1393/ncc/i2019-19220-9
https://arxiv.org/abs/1912.11313
http://dx.doi.org/10.1140/epjc/s10052-021-09593-9
https://arxiv.org/abs/2107.13415
http://dx.doi.org/10.1016/j.physletb.2018.09.045
https://arxiv.org/abs/1808.09511
http://dx.doi.org/10.1140/epjc/s10052-024-12772-z
https://arxiv.org/abs/2401.10319
http://dx.doi.org/10.1007/JHEP03(2023)148
https://arxiv.org/abs/2401.10319

	1 Introduction
	2 Heavy-tetraquark fragmentation from HF-NRevo
	3 Towards multimodal fragmentation

