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TUT

Physical Picture vs. Lattice Picture ___, 2005)

lattice data taken from Phys.Rev.D 71 (2005)
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BOEFT Lagrangian
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BOEFT Lagrangian

Charmonium spectrum

TUT

Mixing potentials

SESAM (2005)

fit function from
Phys.Rev.D 106 (2022)

charmonium
nL| Eepp(MeV) || Eyp(MeV)
1s 3068 3095
2s 3674 3686
3s 4039 4128 0.00
4s 4421 4507 .
5s 4848 0051
1p 3525 3502 -0.10
2p 3927 3967 015
3p 4359 3
4p 4711 '2" —0:20
5p 5033 > _o2s
1d 3823 3794 —0.30
2d 4202 .
3d 4565 -035
4d 4896 —0.40 -— .
5 d 5904 0.0 0.2

Experimental values taken from R.L.
Workman et al. (Particle Data Group)
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BOEFT Lagrangian: mixing potentials TUT
SESAM (2005)

fit function from
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Coupled system approach

Bound state (below threshold) e. 0. m.
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Coupled system approach TUTI

Thresholds corrections in STA

nL||ABS (MeV) | AETS (MeV) | AESESAM (MeV) nL||AESS* (MeV) | AELL (MeV)|AESESAM (Mev)
1s 9 ~30 1s 14
2s —1 —6 —15 2s —1 —6
1p -3 22 1p ~10
1d 1 6 ~15 1d -1 6

Full thresholds corrections

nL||AESS(MeV)|AEL ™ (MeV)| AESESAM (M eV)
1s -2 —43
2s = | —6 —20
1p -3 —32
1d =] —6 ~20




Self-energy approach TUTI

Exact charmonium propagator
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Self-energy approach

Thresholds corrections in STA

TUT

nL||AES®*° (MeV) | AEL® (MeV) | AESESAM (MeV)|  |nL||AES™S(MeV)|AESL (MeV)|AESESAM (MeV)
1s -3 —55 Ls —26
2s 1 6 28 2s -1 ~13
Ip —10 —83 1p =4 —40
1d -2 ~12 40 1d -1 18

Full thresholds corrections

nL|AEZ®**(MeV)|AESS (MeV)| AESESAM (pfeV)
1s -3 —80
2s -1 —6 —40
1p = ~120
1d —2 13 —57
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Self-energy approach

Decay rates for above threshold states

TUT

nL|[T9%5° (MeV) | P14 (MeV) | DSESAM (MeV)
3s 6 11
4s 12 14
5s 10 12
2p 5 44 95
3p 62 103
4p 3 A7 75
5p 1 35 55
2d 13 72 79
3d 2 A7 62
Ad 2 33 48
5d 2 25 37

nL||T9"5% (MeV) [TL%] (MeV) | TSESAM (MeV)
3s 1 1

4s 4
5s 1 5
2p 1 5

3p 3 33
4p b5 34
op ) 28
2d 6 23
3d 7 28
4d 6 25
5d 5 21
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Comparison of the results

1s-state gaussian mixing potential
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Comparison of the results
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Conclusions TUTI

Different approaches to study the problem

LQCD inputs needed for the BOEFT lagrangian

Different predictions for different mixing potentials, SESAM mixing

potential predicts:

o stronger corrections for lowest bound states (AESESAM 5 ApSEsAM)
contrarily to the gaussian one;

o stronger mixing with of thresholds with charmonium states
w.r.t. gaussian one;

Same predictions from the different methods (coupled system,

self-energy) in the weak-coupling limit

Decay rates key observable to identify the type of mixing potential
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