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INTRODUCTION

* Recently detected Resonanes:
=0(2930)(J =77) =,(6227)(J =?7)

Y.B.Li et al.[Belle],Eur.Phys.J.C78,252(2018) R. Aaijj et al.[LHCb], Phys. Rev. Lett.121, 072002 (2018)
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* Recently detected Resonanes:
=0(2930)(J =77)

Y.B.Li et al.[Belle],Eur.Phys.J.C78,252(2018)

=,(6227)(J =?7)

R. Aalj et al.[LHCb], Phys. Rev. Lett.121, 072002 (2018)

Many other resonances:

Ze(2790)(J = 1/27) Ze(2815)(J = 3/27) Ze(2070)(J =7') Z¢(3055)(J =7')
Ze(3080)(J =7)  Ec(3123)(J =7)
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O
Lypp =g (B V!, Bl + (By.B) (V1))

Phys.Rev.D97, 094035 (2018)
Phys.Rev.D98, 094017 (2018)
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JV=1/27, 3/2~
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Bottom case is the same but A ~ (.1
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RESULTS

Poles in the J© = 1/2~ sector from pseudoscalar-baryon interaction (all units are in MeV)

max

600

650

700

750

800

2684.23 +i89.72

2800.72 +1100.03

2880.76 +i10.31
2896.57 +i1.34
2969.50413.30
3171.55 +i32.48

2679.71 +i76.48
2801.80 +i86.16
2842.47 +i10.13
2870.10 +i10.64
2955.62 1510

31602 5T 77

2673.49 + i64.54
2803.28 +i72.06

2791.30 4+ i3.63

2850.70 +116.38

[ 2937.15 +i7.31 |

3148.11 +i41.88

2666.24 + i54.01
2803.31 +i57.77
2738.46 +i1.36

2830.84 +i23.17
2913.82 4:10.03
3135.67 +i44.96

2658.68 + i44.52
2794.76 +i31.06
2685.56 +i0.89

2817.77 + i40.45
2886.31 +i13.46
3125.96 4+ i47.18

=c(2790)(J = 1/27)

Rafael Pavao

=£(2930)(J =77)
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=,(2790)(J = 1/27)

['=9.51 £0.76MeV

The coupling constants to various channels and g; G ;"' forthe poleat 2191.304i3.63MeVinthe J© = 1/27 sector with ¢uc = 700 MeV

(all units are in MeV)

2791.30 + i3.63 o Bl A K . K AD
gi —0.01 —i0.03 0.39 —i0.44 —0.09 —i0.05 1.05 —i0.47 1.91 —i0.09
giGl! 0.78 +i0.53 ~3.98 +i14.85 2.70 +i0.73 ~11.27 +i4.95 ~7.45+i0.27
Ecn D 2.0 Q.K ED,
gi 0.23 +i0.03 8.82+i0.38 0.49 —i0.17 0.21 —i0.26 5.44 4 i0.20
giGl! —~2.00 — i0.26 -29.16 — i1.48 ~3.534i1.19 —1.42+i1.74 —11.96 — i0.49
Rafael Pavao HADRON2019 19




Only channel “seen”

Channel E.nr Elmr ALK

I 0.04 8.00 0.12

20
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=c(2930)(J =7") I =20.5 & 6MeV

The coupling constants to various pseudoscalar-baryon channels and g; G;’ I"for the pole at 2937.15 MeV in the J¥ = 1/2~ sector with
Gmax = 700 MeV (all units are in MeV)

2937.15 +i7.31 B Elm AK LK AD

gi ~0.29 +i0.10 0.03 —i0.32 0.28 —i0.22 0.27 +i0.08 3.96 - i0.29

giGl! 0.83 —i9.44 6.42 +i6.63 0.31410.35 ~5.40 —i1.98 -27.75+i0.73
Ecn D o Q.K ED,

gi —0.07 +i0.39 —2.44+1i0.10 0.09 +i0.04 ~0.12-i0.26 3.55 —i0.13

giG!! [.11—i5.19 12.15 - i0.15 —0.85 — i0.40 0.98 +i2.23 —9.83 4i0.23

HADRON2019 21

Rafael Pavao




Only channel “seen”
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The poles in the J© = 1/27, 3/2~ sector from the vector-
baron interaction (all units are in MeV)

Gmax 600 650 700 750 800
3055.63 3016.46 [2973.76] 2928.28  2880.75
3117.37 3094.39 | 3068.21] 3040.89 3013.14
3121.75 3115.67 13109.04] 3100.55 3090.16

3234.03+10.22 320498 317450 3143.09 3111.43

=c(3080)(J =7") =(2070)(J =7") =(3055)(J =7 =e(3123)(J =7)
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2973.76 AD* A K* ¥ D* Bep . T.K*
gi 0 0.07 9.30 0.33 0.30 0.55
giG!! 0 —0.48 ~31.85 ~2.29 ~2.02 ~2.87
3068.21 AD* AK* ¥ D* E.p B0 T K*
gi 0.37 3.08 —0.26 3.57 —0.85 —0.04
giG!! -2.33 -30.22 1.20 -30.89 7.19 0.22
3109.04 AD* AK* Y D* 2.0 E.0 T K*
gi 3.05 0.05 0.03 —0.51 0.09 0.01
giG!! ~26.23 —0.60 —0.17 5.04 —0.81 ~0.05
REVERREVED HADRON2019
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=0(2930)(J =77)

-

[—
—i

(3055)(J =7

The poles in the J© = 3/2~ sector from the pseudoscalar-baron interaction (all units are in MeV)

dmax 600 650 700 750 800
2868.84 +1101.02 2869.69 +187.71 2870.00 +i71.15 2871.12 +155.04 2888.93 +i43.98
2950.39 4+111.19 2932.11 +115.01 2912.78 4+ 119.94 2891.71 4+i27.88 2855.31 +i26.46
3099.36 +i0.55 3059.03 +1:0.89 1 3015.18 +41.37 2968.69 +i2.98 2918.23 4+ i7.32
3243.94 +i32.64 323336 +138.32 322235 +i42.93 3211.05 +i46.56 3199.61 4 i49.32

Rafael Pavao
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The coupling constants to various pseudoscalar-baryon channels and g; G;,' !"for the poles in the J ¥ = 3/27 sector with ¢,,qc = 700 MeV
(all units are in MeV)

2912.78 +i19.94 Bt LK oM Y*D Q*K
g 0.41 —il1.28 3.78 — i0.47 1.87 —i0.12 —~1.09 —i0.83 0.16 —i0.85
giGl 11.65 +i36.25 —48.53 +i2.60 —14.80 +i0.42 3.17 +i2.60 ~1.344+i6.20
3015.18 +i1.37 Ot K O ¥*D Q'K
gi 0.03 —i0.24 0.11 +i0.07 0.42 +i0.03 8.94 — i0.04 —0.04 —i0.20
giGH 4.82 +i5.04 ~3.19—i1.64 —4.18 —i0.34 -33.36 +i0.03 0314+i1.72
o — . ?
=c(2930)(J =7") I =20.5 & 6MeV :C(BOSS)U :?*) ['=7.8=+1.9 MeV

HADRON2019 26
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RESULTS BOTTOM SECTOR




The poles in the J ¥ = 1/2 sector from the pseudoscalar-baron interaction (all units are in MeV)

max

600

650

700

750

800

6002.21 4-i81.90
6152.19 4 i91.66
6237.52 +i11.30
6263.48 +i0.07
6359.89 +i0.82
6513.45 4 i29.56

5997.45 +169.73
6152.17 +i78.48
6220.30 + 112.60
6205.08 +i2.94
6338.97 +il.44
6501.26 +133.87

5991.25 +158.74
6152.24 4 164.42
6201.74 4 i19.00
6141.06 4 i1.73
6312.50 +i2.42
6488.63 +137.17

5984.13 4-i49.02
6150.40 4 i48.36
6183.11 +i27.85
6073.96 +i0.17
6280.97 +i3.77
6482.88 4 139.75

5976.61 +140.29
6137.15 +127.48
6175.03 4 i40.45
6004.35 4 i0.44
6244.54 +i5.65
6482.86 +141.90

=,(6227)(J =77)

['=18£ 06 MeV

Rafael Pavao
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The coupling constants to various pseudoscalar-baryon channels and g; GI.[ I'for the poles in the J¥ = 1/2~ sector with gax = 650 MeV
(all units are in MeV)

6220.30 + i12.60 Epm 8,7 ApK K AB

gi 0.01 +:0.02 0.34 —i0.91 0.01 —i0.01 3.53-i0.14 ~1.03 +0.61

giG!! ~0.60 +i0.05 10.08 +i25.84 0.42 41015 ~44.85 - i0.67 1.47 —i0.78
Epn) YR i QK E B,

gi —~0.00 +i0.04 ~2.09+i4.72 1.80 +0.02 0.09 — i0.63 ~1.93 +i2.81

giGl! 0.02 - i0.38 2.54 - i5.25 ~13.14-i0.55 ~0.74 +i4.33 1.45 - i2.02

B(6220.30 — ApK) B
B(6220.30 — Epm)

0.5 1 £+ 0.5

R. Aaij et al.[LHCb], Phys. Rev. Lett.121, 072002 (2018)
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The poles in the

JP =1/27,3/2 sector from dmax 600 60 700 70 800
the vector-baron interaction (all 6342.09 6295.86 6244.94 6190.01 6131.80
units are in MeV) _ _ _
6425.22 6407.58 6379.79 6351.13 6322.26
6434.39 6417.24 6406.58 6393.82 6378.88
6579.47 +10.05 6548.79 +i0.03 6516.72 6484.01 6451.25
The poles in the J© = 3/2~ sector from the pseudoscalar-baron interaction (all units are in MeV)
Gmax 600 650 700 750 800
6169.97 4-192.88 6169.85+i80.29 6168.88 4 166.55 6166.89 +i49.80 6155.48 +i29.00
6258.53 +110.88 6240.21 + i14.65 6221.49 +119.71 6203.04 +i27.94 6193.81 +139.67
6474.16 +10.14 6424.37 4-10.20 6369.22 +10.34 6309.51 +10.68 6245.85 412.08
6538.85 4-130.15 6527.01 4 134.64 6514.86 4 138.05 6502.41 4 i40.62 6500.43 4 i42.56

Rafael Pavao
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The coupling constants to various pseudoscalar-baryon channels and g; G ;' I for the poles in the J ¥ = 3/27 sector with g, = 650 MeV
(all units are in MeV)

6240.21 + i14.65 Cheu TiK Ef T*B QK
gi 0.23 - 0.93 3.39 - i0.36 1.74 - i0.10 ~0.78 - i0.36 0.03 - i0.65
giGl! 13.03 +i24.31 ~43.16 + i1.85 ~12.78 4+i0.27 0.63 +i0.30 —0.29+i4.27

=,(6227)(J =7°) T =18+ 6 MeV

Rafael Pavao HADRON2019 31




e —
CONCLUSIONS

» Used the Bethe—Salpeter coupled channel formalism to study the =, states,
considering three types of interactions (PB, V B and PB*)

e Calculate the couplings of the poles, the wave function and evaluate decay widths
to the open channels

* Only one free parameter and cutoffs in the charm and beauty sectors
* Good agreement with some of the already observed states

* Predictions of spin and parity of these states

* Future experiments should tell us more

Rafael Pavao HADRON2019 32
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