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Xcj— BgBg, B1oB10

SU(3) amplitude:
BS B 8 Bl 0 B 10

TABLE I: Amplitudes for the x.s — BsBs decays. Ay = go, Dy = g./3, F7 = —g., D; = —¢.,,/3, and F} = g,,. TABLE IL AfAnphtUdGS for the Xe] ™ 810810 decays- AJ = 90>
D;=§,/3, and D, = §,/3.

Decay modes Amplitudes
Xes = PP Aj+Ds+F;—Dj+Fj Decay modes Amplitudes Decay modes Amplitudes
XeJ — NN AJ—QDJ—DZ]‘FFL,] — —
_ ++A—— A 3 ] 050 A

Xes = SYE" As+ Dy +Fy +2D) )(cJ_)A+_A Aj+2D; =D ey = Z §+ A

—— y - / *— k
Xes =+ 55 As+ Dy = Fy 420 Xel = AO _AO Alj_DJA_/DJ Xeg = X 0; . 41—12{
XCJ—>EE AJ—QDJ—DJ—FJ _)AA — _)E* E*
BBt A+ Dy —Fy — D — Xed A—A+ . AJA DJA/ }(CJ_):*_E*+ . AJj_DJA,

- ¥°58° Ay + Dy + 2D Ky =8 8 Aj=D,-D) xg—>E"E" A,-D,+ D)

XeJ J J J * 4§k — A a -0+ 2 ~ N/
Xes — AA A;—Dy—2D/ )(CJ_)Z = AJ+D‘, )(CJ_)Q - AJ_DJ+2DJ

07 0
Xoy 2 B ASA /3Dy R. H. Dalitz and F. Von Hippel, Phys. Lett. 10, 153 (1964).
Xes — 2080 Ay + (cos 20 + +/3sin 20) Dy + (2cos 2a) DYy
Xes = AN Ay — (v/3sin 2004 cos 2a) Dy — (2 cos 2a) Dy A. Gal and F. Scheck, Nucl. Phys. B2, 110 (1967).
Xes — SOA 4 SOA (v/3 cos 2cc — sin 2a) Dy — (2sin 2c0) D

N. Isgur, Phys. Rev. D 21, 779 (1980); 23, 817(E) (1981).
I 0 o3
A - A cosa Z Sin «&, . J. Gasser and H. Leutwyler, Phys. Rep. 87, 77 (1982).
The «a cite from:

2/0 = A Sin o+ ZO COS . N. Yagisawa, T. Hatsuda, and A. Hayashigaki, Nucl. Phys.A699, 665 (2002).

The quark model,
Chiral perturbation theory’ S. L. Zhu, W. Y. P. Hwang, and Z. S. Yang, Phys. Rev. D 57,1524 (1998).
QCD sum rules,

The mixing angle & : [0.14,2.0] X 1072 Lattice QCD

M. Radici, Nucl. Phys. A699, 144 (2002).

T. M. Aliev, T. Barakat, and M. Savci, J. High Energy Phys. 08 (2016) 068.

. -2
We ChOOSC @ . (15 i 01) X 10 T. M. Aliev et al. (QCDSF-UKQCD Collaboration), Phys. Rev. D 91, 074512 (2015).




Xej™ B8§8

Branching ratio:

BgBg

Exp. data 2022| case I (1) case I (20) |case II (10) case II (20)

Br(xeo — pp) 2914008 [4.41+1.68% 2.2140.16/4.39 £ 167" 2.21+0.16

. . . Br(xeo = nit 3314134 3.98+2.00[3.32+£1.33 3.97+1.99

Case I: No mixing  Case II: A — X° mixing [BTEXC(] —>A<)>‘U) 359015 |359%0.15 350£030] 359 % 0.1 3.59i0.30]
Br(xeo — 5050 4684032 |4.68+032 4.67+063]4.68+032 4.66+0.62

. 0 - . L. Br(xso = XE7) 46408 |4.60+£0.80 3.91+£0.91|4.57+£0.77 3.94+£0.94

The impact of the A — X" mixed effect is not significant Br(xe — 3°57) 51405 |5.104050 5.10+1.00[510£050 5.10+1.00
Br(xe — ="2" 31408 [3.10£0.80 4.04+0.66/3.10+0.80 4.05+0.65

Br(xe = 5E%) 48407 |4.80+0.70 4.80£1.40(4.80£0.70 480+ 1.40

[ Br(yo = AVE0 4 e 0.25+025 0.13+0.13/0.244+0.24 0.26+0.26 |

Exp. data 2022] case 1 (10) case I (20) |case 11 (1) case 11 (20) Exp. data 2022| case I (1g) case I (20) |case Il (10) case Il (20)
Br(xe1 — pp) 7604034 | 7564030 7.60+068 | T.60+033 7.60%0.68 Br(xez — pp) 7.33+033 |7.33+033 7.33+£066 7332033 T7.33+0.66
(Br(x, = na) . [520£05 5755190513406 59=18) Xpq (B2~ nd) o |B52£375 8264404 8574378 8234379
Br(xe — AURY) 127408 [13.24£0.26 12,99+ 1.31|13.19 £ 0.31 12.99 £ 1.31 Br(xe2 = A AV) 18316 118.30+1.60 18.82+3.18/18.30 £ 1.60 18.35+ 3.15
Br(xe — 20500 12406 |2534028 4204120 2574035 4182118 X 107> Br(ye -5 3706 |370£060 3.70£120|3.70£0.60 3.69+1.19
Br(xe = £T87) 36407 [3124022 3.71+£1.29 3204030 3.71+£1.29 Br(ye = X™87) 34407 3404070 3514129 (3404070 3.514+1.29
Br(ya — £78%) 57415 [2134045" 4.334+1.63(2.3240.64° 433+ 1.63 Br(xe — Y7%7) 44418 [387+£127 3.3841.66|3.86+126 3.36+1.67
Br(xa — 2°&° <6 3.2040.28 3.77+1.21 [3.2740.36 3.76+1.12 Br(ye — =0 <10 743+251 T.03+£2.977.31£239 7.11+289
Br(xa = E2"E") 80+£21 |6.18+0.28 5.19+1.396.184+0.28 5.23+143 Br(xe —» Z7ET) 142432 [6.84+348" 9.93+2.13|6.78+3.53" 9.93+2.13
| Brixa - AUS + cc) 0.1140.02 0.0640.06]0.1640.03 018+0.15] (Br(xe = AOS 4 ¢ ) 010£010 0.024£0.12]0.11£0.11 027+0.27)

Xco
x 1074

XCZ
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Xej™ B8§8

Branching ratio:

BgBg

Exp. data 2022 Exp. data 2024| SU(3) (1o)
Br(Xeo — pp) 2.21 + 0.08 2214014 | 2214014 4
Br(xco — nﬁ/) / e e 4.10 +0.43
The latest experimental data provides Br(xeo — A VA) 3594015  3.61+£0.16 | 3.61+£0.16 x 1(0~*
) Br(xco — 20500 4.68 +0.32 4.704+0.32 | 4.70£0.32
better constraints ! Br(xeo — STE7) 4.6+0.8 47408 4.32 4 0.42
Br(xco = X~ %1) 5.1+0.5 5.2+0.5 5.20 + 0.50
Br(xeco — =°=° 3.140.8 4.540.5 4.66 & 0.34
Br(xe — 2 &%) 4.8 +0.7 4.48+020 | 4.48+0.20
Br(xco = AUS0Y 4 c.c) 0.055 + 0.054
Exp. data 2022 Exp. data 2024|SU(3) (1o) Exp. data 2022 Exp. data 2024 |SU(3) (10)
Br(xe1 — pp) 7.60 + 0.34 7.6+0.4 7.6+ 0.4 Br(xe2 — pp) 7.3340.33 7.3+0.4 7.3+0.4
Br(Xe1 — ni) - - 131+49 Xe1 Br(xe2 — ni) e . 164431  Xe2
Br(xer — AOAO) 12.7+0.8 127409 | 127409 _5  Br(xe — AORO) 18.3+1.6 18.6+1.6 | 18.6+1.6 _5
Br(xe — $(0500) 4.2+0.6 4.2+0.6 12406 X 10 Br(xes — £05000) 3.7£0.6 3.7£0.6 38+05 X 10
Br(xa — XTE7) 3.6 £0.7 3.6 £0.7 3.6 4+0.7 Br(xe2 — XT27) 3.44+0.7 3.44+0.7 [3.16 +0.46
Br(xa — %~%71) 57+1.5 57+1.5 57+ 1.5 Br(xe — X~57T) 4.44+1.8 45418 [5.1641.12
[Br(xcl =0=° <6 75+1.3 75+1.3 [BT‘(XcQ — =029 <10 186+2.2 |18.6+22
Br(xa = 2" 27") 8.0+ 2.1 6.0+ 0.6 6.0+ 0.6 Br(xez — E°21) 14.2 4 3.2 146+1.2 |14.6+1.2
Br(xa = AOTO0 4 cc) 4.83 + 1.86 Brixes — AT T cc) 0.45 £ 0.35




Xej™ B1oB10

Branching ratio: J 1 OE 10

Exp. data 2022 Predictions (1o) Predictions (20)

B(xeco — ATTATT) 3.43+2.34 4.34 +4.16
B(xeco — ATAT) 2.87 +1.45 3.57 £3.20
B(xeo — APAY) 3.11 4 1.59 3.63 4 3.10 Xco
Large error B(xeo — ATAT) o 3.92 + 1.75 4.59 + 3.75 104
B(xeco — 2*T87) 1.60 + 0.60 1.60 4+ 0.60 1.60 +1.20 X
Need more experimental data to do the analysis B(xeo = Z*O_E_ *0+) b 1.80 +0.78 1.87+1.35
B(xeo — Z*72*T) 2.30 £ 0.70 2.30 £ 0.70 2.30 + 1.40
B(xeco — E*°2*9) 0.87 £0.38 0.92 % 0.59
B(xco — Z*7E*) 1.19 £ 0.30 1.19 £ 0.61
B(xc — Q°Q7) 0.351 +£0.061  0.351 £0.061  0.351 +0.122
Exp. data 2022 Predictions (1o) Predictions (20) Exp. data 2022 Predictions (1o) Predictions (20)
B(xe1 = ATTA™TT) fe < 20.46 < 20.76 B(xe2 = ATTATT) < 32.01 < 29.79
B(xe1 — ATAT) < 12.85 < 13.04 Xc1 B(xe2 — ATA7) < 18.40 < 18.07 Ac2
B(xe1 — A°A%) <9.85 <10.15 & Blxe — A°A%) < 13.44 < 13.07 _5
= 5 e X 10
B(xe1 — A™AT) < 7.74 < 8.32 X 10 B(xez = A™AT) < 9.32 < 9.58
B(xe1 = X782 ) < 9.00 < 9.00 < 9.00 B(xe2 = X*TE*7) < 16.00 < 16.00 < 16.00
B(xe1 — 08 < 6.79 < 6.74 B(xc2 — X050 < 11.59 < 11.23
B(xe1 — 272 < 5.00 < 5.00 < 5.00 B(xe2 — X575 < 8.00 < 8.00 < 8.00
B(xe1 — =*°2*9) e < 4.68 < 4.92 B(xe2 — E2%0) < 9.79 < 9.95
B(Xe1 — E*7E2"T) e <3.34 < 3.53 B(xe2 — Z*7E*T) < 6.78 <7.01
B(xea — Q°Q1) 1.49 +0.25 1.49 +0.25 1.49 + 0.50 B(xe2 — QQF) 4.52 4+ 0.30 4.52 £+ 0.30 4.52 4 0.60




Xcj— PP, VV,PV,PT
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Xcj— PP, VV,PV,PT

SU(3) amplitude:

PP/VV

PV /PT

Decay modes

Symmetry amplitudes

Breaking amplitudes

Decay modes
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XC]_) PP

Branching ratio:

PP

Exp. data 2024 Symmetry Including breaking

B(xco — 77717) 6.33 +£0.33 5.67 +0.27
B(xeco — 7°7°) 3.17+0.16 2.83+0.13 Xco
B(xco — ) 8.50 + 0.40 9.50 + 0.49* 8.50 4 0.40
B(xco - KTK™) 6.07 £ 0.33 6.08 + 0.32 6.07 £ 0.33 -3
B(xeco — K°K°) 6.08 £+ 0.32 6.07 £0.33 X 10
B(xeco = KK) 12.16 + 0.63 12.14 + 0.66
B(xeo — 1) 3.01+0.25 2.91+0.15 2.92+0.16

[ B(xco — 1m) 0.09 + 0.01 0.09 + 0.01 0.09 + 0.01 ]
B(xeo — n'n') 2.17+0.12 2.17+0.12 2.17+0.12

Xc1— PP are forbidden by spin-parity conservation
Exp. data 2024 Symmetry Including breaking

B(xez — ntn) 11.67 4+ 0.47 15.13 4+ 0.67
B(xe2 — mOn° o 5.83 +0.24 7.57+0.33
B(xe2 — 77) 22.70 + 1.00 17.50 + 0.71* 22.70 + 1.00 XCZ
B(xea — KTK™) 10.20 + 1.50 11.24 +0.46 10.20 + 1.50 —4
B(xe2 — K°K?) 11.24 4 0.46 10.20 & 1.50 X 1 0
B(xe2 — KK) . 22.48 +0.91 20.39 + 3.00
B(xc2 = 1m) 5.50 &+ 0.50 5.22 + 0.22 5.42 + 0.42

[ B(xe2 — ') 0.22 +0.05 0.22 + 0.05 0.22 + 0.05
B(xcz > 0'1) 0.46 £ 0.06 0.46 £ 0.06 0.46 £ 0.06

0. 0068

0. 0066

0. 0064

0. 0062

0. 0060

0. 0058

0. 0056

0. 0054

0. 0052 T

Latest Results from BESIII:

Br(xco—n"m")

Br(Xc;—m*m”)

(6.06 + 0.15) x 1073

(1.61 + 0.04) x 1073

M. Ablikim et al., (BESIII), arXiv:2502.08929 [hep-ex]
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XC]_) /474

Branching ratio:

/44

SU(3) approach can explain the doubly OZI-suppressed

Exp. data 2024 Symmetry Including breaking
Blxer = pp7) 12.35 4 1.92 15.18 £ 4.96
B(xe — p°p°) 6.17 +0.96 7.59 +2.48
B(xe1 — pp) 18.52 + 2.87 22.77 + 7.43
B(xe1 = K*TK*7) 11.85 £1.84 13.22+3.21
B(xe — K*K*°) 14.00 + 4.00 11.84+1.84 13.20 4 3.20
B(xa — K*K*) o 23.69 + 3.68 26.42 + 6.41
B(xe1 — ¢0) 4.26+0.21 5.24 +0.73% 4.26+0.21
B(xe1 = ¢w) 0.27 +0.04 0.27 +0.04 0.27+0.04 |
B(xe — ww) 5.70 £ 0.70 5.70 £ 0.70 5.70 +0.70

Xcl
X 1074

13

Exp. data 2024 Symmetry Including breaking
Bl(xeco = pTp7) 2.04 +0.37 2.28 + 1.56
B(xeo = p°p°) 1.02£0.18 1.14£0.78
B(xeo — pp) 3.06 £ 0.55 3.42+2.33
B(xeo — K*TK*™) 1.9540.35 1.70 £ 0.60
B(xeo = K*°K*) 1.70 £ 0.60 1.95+0.35 1.70 £ 0.60
B(xeo — K*K*) 3.90 £0.70 3.40£1.20
B(xco — ¢9) 0.848 £ 0.031 0.85 +0.03 0.85 +0.03
(B(xeo — ¢w) 0.142 +0.013 0.142 £ 0.013 0.14240.013 |
B(xeo — ww) 0.97 +£0.11 0.97+0.11 0.97+0.11
Exp. data 2024 Symmetry Including breaking

B(xe2 = pTp7) 27.08 £5.20 18.38 + 8.04
B(xe2 — p°p°) 13.54 + 2.60 9.19 4 4.02
B(xe2 — pp) 40.62 4 7.80 27.57 £ 12.06
B(xe2 = K*TK*) 26.04 £ 5.00 20.39 + 7.37
B(xe2 = K*K*°) 22.00 4 9.00 26.00 4 4.99 20.36 4 7.36
B(xe2 = K*K*) 52.03 £ 9.99 40.76 £ 14.74
B(xe2 = ¢¢) 12.30 +0.70 12.30 +0.70 12.30 +0.70
B(xe2 = ¢w) 0.097 + 0.028 0.097 + 0.028 0.097 % 0.028 |
B(xe2 = ww) 8.60 % 1.00 13.57 + 2.36% 8.60 %+ 1.00

XcO
x 1073

)(CZ
x 104



Xej= PV, PT

Branching ratio:

Exp. data 2024 Symmetry Including breaking Exp. data 2024 Symmetry Including breaking
B(yer = 15p7) o 1.12+0.11 2.78 + 2.6 [ B(xea = 75p7) 0.06 + 0.04 1.45+0.15° 0.06 + 0.04 ]
By —= ") o 0.56 £0.05 1.394+1.32 Xc1 By = 7'p") e 0.73+0.08 0.03£0.02 Xc2
B(xa — K*K*F) 1214023 1.0840.10 1.0840.10 B(xe = K*K*F) 146 £0.21 140 £0.15 140 £0.15 _4
PV: B(yea = K°K* +cc) 1.0340.15 1.08+0.10 1.08 £0.10 X 10~ 3 B(ye = K'K*% +¢.c) 1274027 140 £0.15 140 +£0.15 X 10
B(xer = n9) oo 0.21+0.17 0.40 + 0.40 B(xe2 = n9) o 0.28 4 0.23 0.9140.48
B(yer = 1w) o 0.47+0.34 1.16+1.15 B(xe2 = 1w) " 0.59 4 0.43 0.09 4 0.09
B(xer = 1'0) e 0.64 £ 0.64 0.87£0.87 B(xe2 = 1'0) - 0.81£0.81 1.554+1.25
B(xer = 1/w) o 0.77+0.77 1.93+1.93 B(xe2 — 1fw) oo 1.01+1.01 0.314+0.31
Xco— PV, PT are forbidden by spin-parity conservation
Exp. data 2024 Symmetry  Including breaking Exp. data 2024 Symmetry Including breaking
B(xa = 1af) e 1.42 £ 0.04 3.03+2.14 B(xea = 75a3) 1.80 £ 0.60 1.50 4 0.03 2.1640.24
B(xer = 7°a3) 0.7140.02 1.51 4 1.07 X B(xea = 7ad) 1.310.35 0.75+0.02° 1.0840.12
B(ye = K*K;7) 1.6140.31 1.3440.04 1.3440.04 ¢l B(xe = K*K;7) 1514013 1.4140.03 1.4140.03 Ae2
B(ye = K°K3" + c.c.) 1.1740.20 1.33 4 0.04 1.3340.04 -3 B(xe = K°K3" + c.c.) 1274017 1.4140.03 1.4140.03 _
PT: B(xer = 1f3) v 0.2340.03 0.4240.31 X 10 Blxe = nf3) v 0.3740.15 0.45+0.36 X 10 3
B(xe1 = 1f2) 0.67+0.11 0.61+0.05 0.67+0.11 B(xye = nf2) e 0.4140.25 0.7740.62
Blxer = 1'f3) " 0.60+0.07 0.76 +0.76 Blxe = 1'f3) e 0.3740.32 0.8140.81
Blxer = 1 f2) = 0.99 £0.21 149 £1.49 Blxe2 = 7' f2) = 0.70 £0.70 1594 1.59

14



Summary

® SU(3) symmetry/breaking approach is applicable to charmonium decays
® The results of SU(3) can describe the OZI-suppressed decays
® More theoretical studies

® More accurate experimental data

Thank you for your attention/
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Back up

Xcj™ B8§8

Exp. data 2022| case I (1o) case I (20) | case Il (1o) case Il (20)

Br(xe1 — pp) 7.60+£034 | 7.56+£0.30 7.60+£0.68 | 7.60+0.33  7.60 £ 0.68

Br(xe1 — ni) e 5204055 5.754+1.90 | 5.134£0.69 5.79 £ 1.81

Br(xer — AORO) 12.74+ 0.8 13.24 +0.26 12.99 +1.31| 13.19+0.31 12.99 + 1.31
Br(xer — 200500y 42+0.6 2.534+0.28% 4.204+1.20 | 2.57+0.35%  4.18 +1.18

Br(xe1 = STS7) 3.6+£0.7 3.12+022 3.71+1.29 | 3.20+0.30 3.71 +£1.29

Br(xe1 — 27%71) 57+1.5 2.1340.45% 4.334+1.63 | 2.32 £0.64* 4.33+1.63

Br(xe — =°2%) <6 3.204£028 3.77+1.21 | 3274+0.36 3.76 £ 1.12

Br(xe — =~ =1) 8.0+2.1 6.18+0.28 5.19+1.39 | 6.18+0.28 5.23 +1.43

Br(xer — AOSO0 4 cc) 0.11£0.02 0.06+0.06 | 0.16+0.03 0.18 £0.18

Ay (1072 GeV) 1.4140.08 1.17+£0.28 | 1.40+0.09 1.17+0.28

Dy (1073 GeV) 0.00£0.29 0.00+0.28 | 0.00+0.29 0.00 £ 0.28

Fi (1072 GeV) 0.00£0.29 0.00+0.28 | 0.00+0.29  0.00 £ 0.28

D’ (1072 GeV) —1.96 £ 0.08 —2.06 £ 0.25| —1.97 £ 0.09 —2.07 £ 0.25
F{ (1072 GeV) 0.16 £0.12 0.06+0.22 | 0.13£0.15 0.06 £ 0.22

p1 (radian) 0+ 0+m 0+m 0+

o (radian) 0 0 0.015 £ 0.001 0.015 & 0.002
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Exp. data 2022 caseI (lg) casel (20) | case Il (1o) case Il (20)

Br(xco — pp) 2.214+0.08 |[4.41+1.68% 22140.16 | 4.39+1.67° 2.214+0.16
Br(xeo — ni) - 3314+1.34 3.98+2.00 | 3.32+1.33 3.97+1.99
Br(xeo = AOAD) 35904015 | 3594015 3.594£0.30 | 3.594£0.15  3.50 £0.30
Br(xco — 20500y 4.6840.32 | 4.684+0.32 4.67+0.63 | 4.68+0.32  4.66 % 0.62
Br( 4.640.8 4.60 £0.80 3.9140.91 | 4.57+£0.77  3.9440.94
Br( 5.1+0.5 510 +0.50 5.104£1.00 | 5.10+0.50  5.10 £ 1.00

( 3.140.8 310+ 0.80 4.04+0.66 | 3.10+0.80  4.05 + 0.65

( 4.840.7 4804+ 0.70 4.80+1.40 | 4.80 £0.70  4.80 + 1.40

( 0.25+0.25 0.1340.13 | 0.244+0.24  0.26 +0.26
Ap (1072 CeV) 3204019 3.1740.29 | 3.204+0.19  3.17+£0.29
Do (1073 GeV) 0.05+6.60 —0.10 +4.74| 0.05+6.58 —0.10 4+ 4.74
Fo (1072 GeV) 0.00 +6.63 —0.09 +6.69| 0.00 +6.63 —0.09 + 6.69
D} (1072 GeV) 0.83+0.93 1.74+1.74 | 0834093 1.73+1.75
F} (1072 GeV) —2.67 + 3.67 —2.95 + 3.80| —2.67 + 3.67 —2.95 + 3.89
o (radian) 0+m 0+ 0+m 0+
a (radian) 0 0 0.015 £ 0.001 0.015 + 0.002

Exp. data 2022| case I (1o) case I (20) | case Il (1o) case Il (20)

Br(xc2 — pp) 7.334£0.33 | 7.334£0.33 7.33+£0.66 | 7.33+0.33  7.33+0.66
Br(xe2 — nfi) 8524375 8.26+4.04 | 857+£3.78 823+3.79
Br(xes — AORD) 183+ 1.6 [18.30+1.60 18.32+3.18| 18.30 + 1.60 18.35+ 3.15
Br(xez — £(05()0) 3.7+ 0.6 3.70£0.60 3.70£1.20 | 3.70£0.60  3.69 4 1.19
Br(xe — STE7) 3.4+40.7 3404070 3.51+£1.29 | 3.40+£0.70 3.51 £1.29
Br(xes — Z75F) 44418 3.87+£1.27 3.38+£1.66 | 3.86£1.26 3.36 +1.67
Br(xe2 <10 7434251 7.03+£2.97 | 7.31+£2.39 7.11+2.89
Br(xea 14.2+3.2 | 6.84+3.48% 9934213 | 6.78 +£3.53% 9.93+2.13
Br(xes = AVED0 4 o) 0.10+0.10  0.1240.12 | 0.11£0.11  0.2740.27
Az (1072 GeV) 246+ 042 2.6940.64 | 246 £0.41  2.69 +0.63
Dy (1072 GeV) 0.00£0.56 0.00+0.61 | 0.00+0.56 0.00 +0.61
Fa (1072 GeV) 0.00£0.55 0.01+£0.65 | 0.00+0.55 0.01 +0.64
D} (1072 GeV) —3.23+0.34 —3.37+0.41| —3.23 +0.34 —3.39 + 0.40
F} (1072 GeV) —0.13+0.43 —0.21 +0.44| —0.13 £ 0.43 —0.21 + 0.43
o (radian) 0+mn 0+m 0O+mn (V==
a (radian) 0 0 0.015 + 0.001 0.015 + 0.002




Back up

Xcj™ B1oB1o

Exp. data 2022

Predictions (10) Predictions (20)

B(xe1 = ATTATT) < 20.46 < 20.76
B(xe1 = ATAT) < 12.85 < 13.04
By — A°A%) < 90.85 < 10.15
B(xe = ATAT) < T7.74 < 8.32
B(xe1 = X T8 ) < 9.00 < 9.00 < 9.00
B(xa — ¥7%) e < 6.79 < 6.74
B(xer — X8 ) < 5.00 < 5.00 < 5.00
B(xe1 — == < 4.68 < 4.92
B(xe1 — =7 =") <334 < 3.53
B(xa — Q01 1.49+0.25 1.40 + 0.25 1.49 + 0.50
Ap (1072 GeV) 2.55 + 1.57 2.51 +1.65
Dy (1077 GeV) 0.00 + 1.95 0.02 +1.93
Dy (1077 GeV) 0.21 +0.82 0.15 4 0.94
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Predictions (1o) Predictions (20)

Exp. data 2022

B(xeo — ATTATT) 3.434+2.34 434 +4.16
B(xeo — ATAT) 2.87 +1.45 3.57 £3.20
B(xeco — A"A") 3.11 + 1.59 3.63 4+ 3.10
B(xeco — ATAT) e 3.92+1.75 4.59 +3.75
B(xeco — XZ*TE* ) 1.60 £ 0.60 1.60 4 0.60 1.60 + 1.20
B(xco — 020 . 1.80 £ 0.78 1.87 +1.35
B(xeo — ¥7¥) 2.30+0.70 2.30+0.70 2.30 + 1.40
B(xeo — 2="0) 0.87 £0.38 0.92 +0.59
B(xeo — ZF72) 1.19 £ 0.30 1.19 £ 0.61
B(x0 = Q~ On) 0.351+0.061 | 0.351 £0.061  0.351 +0.122
Ap (1072 GeV) 2.35 + 0.58 2.29 + 1.03
Dy (1072 GeV) 0.00 £ 1.37 0.02 + 1.57
D}, (1072 GeV) —0.53 +0.37 —0.66 + 0.86
Exp. data 2022 | Predictions (1) Predictions (20)
B(xe2 = ATTATT) < 32.01 < 29.79
B(xe2 — ATA7T) < 18.40 < 18.07
B(xe2 — A’AY) < 13.44 < 13.07
B(xe — ATAT) < 9.32 < 9.58
B(xea — X°T8*) < 16.00 < 16.00 < 16.00
B(xea — X080 < 11.59 < 11.23
B(xes = °78*) < 8.00 < 8.00 < 8.00
B(xc2 — E*=*) < 9.79 < 9.95
B(xea — ZF7E*T) < 6.78 < 7.01
B(ye — Q° Q) 452 40.30 4.52 + 0.30 4.52 + 0.60
Ao (1073 GeV) 5.32 4 2.83 5.35 4 2.78
Dy (107% GeV) 0.08 + 3.87 0.03 + 3.72
D5 (107 GeV) 1.22+1.26 1.18 +1.32




Back up

Xcj™ PP

Exp. data [29] Symmetry Including breaking
B(xeo — ntn7) 6.33 +0.33 5.67 + 0.27
B(xeo — 77" 3.17+0.16 2.83+0.13
B(xeo — 7) 8.50 £ 0.40 9.50 £ 0.49° 8.50 £ 0.40
B(xeo = KTK™) 6.07 =+ 0.33 6.08 + 0.32 6.07 +0.33
B(xeo = KK") 6.08 +0.32 6.07 +0.33
B(xeo — KK) 12.16 + 0.63 12.14 + 0.66
B(xeo — nm) 3.01 +0.25 2.01 +0.15 2.92 4+ 0.16
B(xeo = n1') 0.09 +0.01 0.00 +0.01 0.09 + 0.01
B(xeo = 1'1") 2.17+0.12 2.17+£0.12 2.17+0.12
aly (1072) 5.41 +0.28 5.30 +0.27
ady (1072) 1.48 +0.56 1124 1.04
by (107%) 0.40 4+ 0.35

laop| (119.75 £ 9.74)° (142.09 + 37.82)°

|Bop| (136.36 4 43.54)°

Exp. data [29] Symmetry Including breaking
B(xe2 = 7t77) 11.67 +£0.47 15.13 £ 0.67
B(xe2 = 7'71°) 5.8340.24 7.57+0.33
B(xez = 77r) 22.70 + 1.00 17.50 £ 0.71% 22.70 £ 1.00
B(xe — KTK™) 10.20 £ 1.50 11.24 +0.46 10.20 £ 1.50
B(xe2 = K°K?) 11.24 £ 0.46 10.20 £+ 1.50
B(xe2 = KK) 22.48 +0.91 20.39 =+ 3.00
B(xea — nm) 5.50 + 0.50 5.22+0.22 5.42 4 0.42
B(xea = ') 0.22 + 0.05 0.22 + 0.05 0.22 +0.05
B(xe2 = 1) 0.46 + 0.06 0.46 + 0.06 0.46 + 0.06
aly (1072) 1.02 £0.04 1.03 +£0.08
aky (1072) 0.35+0.11 0.32 +0.16
by (1072 0.14 +0.08
|aap| (170.17 + 9.74)° (165.58 + 14.32)°
|B2p| (31.51 +30.94)°




Back up

Xcj™ 74%

Exp. data [29] Symimetry Including breaking
B(xet = pTp7) 12.35 +1.92 15.18 + 4.96
B(xe1 = p°0%) 6.17+0.96 7.59 & 2.48
B(xet — pp) 18.52 +£2.87 22.77 + 7.43
B(xe1 — K*VEK*7) 11.85 £ 1.84 13.22+£3.21
B(xer — KOK*) 14.00 + 4.00 11.84 + 1.84 13.20 + 3.20
B(xer — K*K*) 23.60 + 3.68 26.42 4 6.41
B(xe1 — ¢¢) 4.26 +0.21 5.24 + 0.73F 4.26 +0.21
B(xe1 — ¢w) 0.27 +0.04 0.27 £ 0.04 0.27 +0.04
B(xe1 = ww) 5.70 £ 0.70 5.70 £0.70 5.70 + 0.70
aty (107%) 6.96 + 0.54 750+ 1.17
ay; (1073) 1.06 £0.10 1.05+0.19
by (1073) 117 4+ 1.14
loviv| (105.42 4 28.65)° (134.65 + 45.26)°
|B1v| (47.56 + 47.56)°
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Exp. data [29] Symmetry Including breaking

B(xeo — ptp7) 2.0440.37 2.28 4+ 1.56
B(xeo = p°p") 1.024+0.18 1.14+0.78
B(xco —+ pp) 3.06 +0.55 3424233
B(xeo = K*TK*™) 1.954+0.35 1.70 4 0.60
B(x.o = K*K*°) 1.70 + 0.60 1.95+0.35 1.70 + 0.60
B(xeo — K*K*) 3.90 £ 0.70 3.40 £ 1.20
Blxeo = ¢b) 0.848 £ 0.031 0.85 £ 0.03 0.85 + 0.03
B(xco — dw) 0.142 £ 0.013 0.142 £ 0.013 0.142 £ 0.013
B(xe0 = ww) 0.97 +£0.11 0.97 £0.11 0.97 £ 0.11
ato (1072) 3.24 £ 0.37 2.98 +0.85
ado (1072) 0.86 £ 0.06 0.85 +0.14
by (1072) 0.78 £ 0.78
|ovov | (106.57 4 16.04)° (120.89 4 59.01)°
|Bov | (90.00 = 90.00)°

Exp. data [29]

Symmetry

Including breaking

B(xe2 = pTp7) 27.08 +5.20 18.38 £ 8.04
B(xe2 = p°p") 13.54 £ 2.60 9.19 + 4.02
B(xe2 = pp) 40.62 + 7.80 27.57 + 12.06
Blxer = K*YK*7) 26.04 + 5.00 20.39 + 7.37
B(xer = K*K*°) 22.00 + 9.00 26.00 + 4.99 20.36 + 7.36
B(xer = K*K*) 52.03 + 9.99 40.76 + 14.74
B(xe2 = ¢0) 12.30 +0.70 12.30 +0.70 12.30 £ 0.70
B(xe2 = dw) 0.097 + 0.028 0.097 + 0.028 0.097 + 0.028
B(xe2 = ww) 8.60 + 1.00 13.57 + 2.36¢ 8.60 + 1.00
aYy (1073%) 16.31 + 1.87 13.73 £ 3.09
ayy (107%) 0.984+0.17 0.98 4 0.48
by (1073) 2.92 +2.59
[ovav | (90.00 + 90.00)° (90.00 + 90.00)°
|Bav | (131.21 + 48.70)°




Back up

PV:

PT:

Exp. data [29] Symmetry Including breaking
B(xer — 75pT) 1124011 2.78 + 2.65
B(xer — 7°p°) 0.56 + 0.05 1.39 £ 1.32
B(xer = KEK*F) 1.21+£0.23 1.08£0.10 1.08+0.10
B(xer = KK +cc.) 1.03£0.15 1.084+0.10 LO8£0.10
B(xer = 19) 0.21 4+ 0.17 0.40 4 0.40
B(xe1 — nw) 0.47 £ 0.34 116+ 1.15
B(xer = 1') 0.64 4+ 0.64 0.87 + 0.87
B(xet = n'w) 0.77 £0.77 1.93 4+ 1.93
aft” (1073) 4.68 4 0.32 512+ 1.65
ady (107%) L1+ 1.11 1.46 + 1.46
BV (1073) 1.85 +1.85
| v | (90.00 + 90.00)° (90.00 = 90.00)°
|Bipv| (90.00 = 90.00)°
Exp. data [29] Symmetry Including breaking
B(xe1 — na]) 1.42+0.04 3.034+2.14
B(xe — 7ad) 0.71 +0.02 1.51 4 1.07
B(xa — KEK3¥) 1.61 +0.31 1.34 4+ 0.04 1.34 +£0.04
B(xet = K°K3" + c.c) 1.17+0.20 1.33+0.04 1.3340.04
B(xet = 1f3) 0.23 4 0.03 0.42 4 0.31
B(xet = 1f2) 0.67 +0.11 0.61 + 0.05 0.67+0.11
B(xe — 1 f5) 0.60 £ 0.07 0.76 £ 0.76
B(xet = 17 f2) 0.99 + 0.21 149 £1.49
aff” (107%) 5.54 + 0.20 6.00 £ 1.16
af” (107%) 118 +0.25 1.60 % 1.60
bET (1077) 1.02+1.92
|t pr| (25.78 + 25.78)° (90.00 + 90.00)°
|BLpr| (90.00 £ 90.00)°
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Exp. data [29]

Symmetry

Including breaking

B(xer — n5pT) 0.06 4 0.04 1.45 4 0.15% 0.06 £ 0.04

B(xes — 7°p°) 0.73 £ 0.08 0.03 £0.02

B(xea — KEK*F) 1.46 £0.21 1.40 £0.15 1.40£0.15

B(yer = K°K*° 4 c.c.) 1.27 £0.27 1.40 +0.15 1.40£0.15

B(xe2 = 16) 0.28 +0.23 0.91+0.48

B(xc2 — nw) 0.59 + 0.43 0.09 £ 0.09

B(xc2 — 1) 0.814£0.81 1.55£1.25

B(xe — n'w) 1.01 +1.01 0.3140.31

aty’ (107%) 2.60 +0.19 1.9140.18

a3y (107%) 0.61 +0.61 0.46 £ 0.46

by (107%) 1.38 £ 0.21

|ov2pv | (90.00 = 90.00)° (90.00 % 90.00)°

|Bapv | (169.60 = 10.31)°
Exp. data [29] Symmetry Including breaking

B(xe2 = 75ad) 1.80 £ 0.60 1.50 £ 0.03 2,16 £0.24

B(xea — na3) 1.3140.35 0.75 + 0.02* 1.08 +0.12

B(xe = KTK3T) 1.514+0.13 1.41 +0.03 1.41 +0.03

B(xer = K°K3 + c.e.) 1.27 £0.17 1.4140.03 1.41£0.03

B(xe2 — nfh) 037 £0.15 0.45£0.36

B(xez — nf2) 0.414+0.25 0.77 £0.62

Blxez = 1’ f3) 0.37 £ 0.32 0.81 £ 0.81

B(xe2 = 1 f2) 0.70 = 0.70 1.59 £ 1.59

afy (107%) 877+ 0.30 9.10 +£0.70

add (1073) 1.134+1.13 210+2.19

bET (1079) 2.86 +2.14

|ovapr| (90.00 % 90.00)° (90.00 % 90.00)°

|Bapr| (43.54 & 43.54)°
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