B.3: Hadronic molecules with heavy meson loops
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Result |: Exotic candidates in heavy quarkonium sector
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F.K. Guo, C. Hanhart, UIf-G. MeiBner, QW, Q.Zhao, B.S.Zou, arXiv:1705.00141[hep-ph], review for RMP
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Result |: Identify hadronic molecules

F.K. Guo, C. Hanhart, UIf-G. MeiBner, QW, Q.Zhao, B.S.Zou, arXiv:1705.00141[hep-ph], review for RMP

= poles of the S-matrix

Bound
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= the pole counting approach

bi=iv, ke =iy (5)
— molecule: A =0 — 1 pole, ger T

— compact: A =1 — 2 poles, gefr |

s a2 (1) (1-02)
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Result |: Identify hadronic molecules

F.K. Guo, C. Hanhart, UIf-G. MeiBner, QW, Q.Zhao, B.S.Zou, arXiv:1705.00141[hep-ph], review for RMP

= poles of the S-matrix = the pole counting approach
N L ki =iy, ke =—iy (2;?2)

Bound state — molecule: A =0 — 1 pole, ger T

y P — compact: A =1 — 2 poles, gef |
s a2 (1) (1-02)

= characterize the line shapes in inelastic channels
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Result Il: The line shapes of Z,
A: Contact potential
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Result Il: The line shapes of Z,
B: Contact potential+.S-wave 1-m-potential
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* Include full dynamic 1-m-potential (1-7-potential)
* Contrast with the 30% expectation of OPE near threshold

M.B. Voloshin, PRD92(2015)114003
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Result Il: The line shapes of Z,
C: Contact potential+S- and D-wave 1-m-potential
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* Include full dynamic 1-m-potential (1-7-potential)
* Contrast with the 30% expectation of OPE near threshold

M.B. Voloshin, PRD92(2015)114003
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Result Il: The line shapes of Z,
D: Contact potential+S- and D-wave 1-7- and 1-n-potential
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* Include full dynamic 1-m-potential (1-n-potential)
* Contrast with the 30% expectation of OPE near threshold
M.B. Voloshin, PRD92(2015)114003
* Equally good fit for these four fit schemes, as Vo is driven by
the pole positions
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Result Il: The line shapes of Z,
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* Include full dynamic 1-m-potential (1-n-potential)
* Contrast with the 30% expectation of OPE near threshold
M.B. Voloshin, PRD92(2015)114003
* Equally good fit for these four fit schemes, as V7 is driven by
the pole positions
* The Z, state behaves as a virtual state
* By, ~ Ez except for Fit D, as mf]/(2u) ~ mp+ —MpB
F.K. Guo, C. Hanhart, Y.S. Kalashnikova, R.V. Mizuk, A.V. Nefediev, QW, J.-L. Wynen, PRD93(2016)074031,
C.Hanhart, Y.S. Kalashnikova, P. Matuschek, R.V. Mizuk. A.V. Nefediev. QW, PRL115(2015) 202001

QW, C.Hanhart, A.\F\NefedieV and J.-L Wynen, 'in preparatior
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Result I1l: HQSS for (B, B*) and (B, B*) scattering

— Potential S-wave B™*) B*) hadronic molecules
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= Two low-energy parameters in the heavy quark limit

= No new parameter from meson exchange

PDG(from D* — D), ALPHA coll. PLB740(2015)278

= No significant impacts @ line shapes of the two 7, states

= Impacts @ poles of their spin partners

all partial waves @ Baru et al. PLB763(2016)20

V.Baru, E. Epelbaum, A.A Filin, C.Hanhart, A.V. Nefediev, JHEP1706(2017)158
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Result Ill: HQSS violation

Location of spin partners is sensitive to z binding energies
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Result Ill: HQSS violation

When lifting spin symmetry, specific pattern emerges:
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Result 1V: Absence of the Z.(3900) in B decays
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= analyse the isospin amplitudes
of the B — D*DK process

= qq from vacuum is [ =0

= include D*D interaction

= the production of isospin
triplet D*D is very tiny

= absence of the Z.(3900)
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Z.Yang, QW, UIf-G. MeiBner, arXiv:1706.00960(2017)
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Milestones
2016/2

*

2017

Full analysis of the interaction between the (B, B*) spin doublet and its
anti-doublet with fully dynamic 1-7- and 1-n- exchange potentials

— Fully achieved v/

Extend the fully dynamic 1-7- and 1-n- exchange potentials to the charm
system (D, D*) which needs to deal with the three-body unitarity
self-consistently as well as the pion mass dependence of the physical quantities.

— started (with Bonn/Jiilich/Bochum/ITP/ITEP Moscow people)

Extengl tlje above formulas to the scattering between the (D1, D2) doublet and
the (D, D*) doublet.

— will start (with Bonn/Jilich/Bochum/ITP/ITEP Moscow people)

Include the w7 and K K final state interaction in addition to the
parametrisation we have for the two pion transition between heavy quarkonia.

— in collaboration with A.1

Y.H. Chen, M. Cleven, J.T. Daub. F.K. Guo, C. Hanhart. B. Kubis, U.-G. MeiBner, B.S. Zou,
PRD95(2017)034022
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Summary and Outlook

* Project B.3 is on a good track

* Fruitful collaborations (discussions) with other projects:
A.l— mr /KK FSI
A.5 — three-body unitarity and the pion mass dependence
B.7 — employ the knowledge of nuclear physics

B.2 — compare with the results in the tetraquark scenario
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