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Light mesons: Multiplet order
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Multiplet order
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Multiplet order
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... and widths
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Are they tetraquarks?
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Results in BSE/DSE

strange charm
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Eichmann, Fischer, Heupel Phys. Lett. B753:282-287, 2016
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Calculation roadmap

* Quark propagator (DSE)
- -

* Bound states (BSE) for mesons, baryons,

tetraquarks...
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Quark DSE -
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Quark DSE -
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Quark DSE —

DM = ) Z(k?) T"(q, k)| o< v oerp (k)

¢’ Rainbow-Ladder In RL + MT only A,B unknown
-> solve for A,B

+ Maris-Tandy
-> quark propagator
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Quark DSE, results:
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Meson BSE setup S
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Meson BSE solve it a
@1’
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Tetraquark BSE(s) —

A. Khvedelidze, A. Kvinikhidze, Theor. Math.
Phys. 90, 62 (1992)
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2-body full equation
approximation
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Phys. Lett. B753:282-287, 2016

Heupel, Eichmann Fischer Wallbott, tetraquarks in a DSE, BSE approach
Phys. Lett. B718:545-549, 2012
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Tetraquark BSE, setup
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Tetraquark BSE, setup
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Importance of multiplets
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Why is D important?
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Poles!

fiV3¢* — p*,p* + ¢* — 2k*) = f1(D)

diquark

4
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Poles!
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Summary of results

* Light scalars, because
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generated meson ]
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Outlook

* Technical improvements
— Analysis of higher partial waves
— More systematic studies of results
— Rigorous calculation of decay properties

o — TT
e Establish method for heavy-light systems
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Outlook
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Outlook

e Establish method for Y (4660)
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Outlook (approach)
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Outlook (approach)

“Physical construction” + poles

1
I' = Z fi(Q)71; ® color ® flavor
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PW, Tetraquarks in a DSE/BSE approach

1" ®1 =0"

Now back to s-wave truncated amplitude



Summary

e Strength:
— Once truncation is set, no further input necessary
— System chooses configuration dynamically (m-m)
— Growing computation power -> full solution possible

* Challenges:
— heavy-light systems
— Decays (extrapolation)
— Mixing
— Redo lots of coding
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Also interesting



Why D? Poles!
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Tetraquarks in a DSE BSE
approach

(31)(42) {(41)132) (21)134)

| Wallbott, tetraquarks in a BSE/DSE approach
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Tetraquarks in a DSE BSE
approach

* still strong doublet D
dependence of results

* Problem: Symmetries!

-0.05

Wallbott, tetraquarks in a BSE/DSE approach
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BSE eigenvalue/
extrapolation
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BSE eigenvalue/
extrapolation
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