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Introduction

1. Experimental Progress in 2022

. Belle
B(AT — pn) = (4.734+0.82 £ 0.47 £ 0.24) x 1074,
JHEP 03 (2022) 090

B(AT — A°K™) = (6.57+£0.17 £ 0.11 & 0.35) x 10™%,
B(AT — 2YK™) = (3.58 £ 0.19 + 0.06 & 0.19) x 10™*,
a(Af — AYK) = —0.585 + 0.049 + 0.018,

a(AT = ZOKT) = —0.55 4 0.18 & 0.09,

arXiv:2208.08695[hep-ex]

=

B(AT — =) = (3.1440.35 £ 0.11 £ 0.25) x 1077,
(A

— 7)) = (4.16 £ 0.75 £ 0.21 + 0.33) x 1073,
Al — ¥tn) = —0.99 4 0.03 & 0.05,

( +
(A = SFy) = —0.46 £ 0.06 & 0.03.
arXiv:2208.10825[hep-ex]

87

(87

« BESIII
BAT = nat) = (6.6+£1.2+£0.4) x 1074,

Phys. Rev. Lett. 128 (2022) 142001

B(Al — pn) = (5.6272:3% £ 0.26) x 1074,

Phys. Rev. D 106 (2022) 072002

B(A} — AKt) = (6.21 +0.44 £ 0.26 £ 0.34) x 10,

arXiv:2208.04001 [hep-ex]
B(AT = THK3) =
BA} - XK =

(4.8+1.440.2+0.3) x 104,

(4.7+£0.9+0.140.3) x 1074,
arXiv:2207.10906[hep-ex]



Introduction

2. Theoretical Progress
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Formalism

1. Flavour symmetry
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Formalism

1. Flavour symmetry
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Formalism

2. Breaking effect
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Formalism

3. Amplitudes
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Formalism
3. Amplitudes

SU(3) symmetry is respected or broken:
AAS = 201 = —A(AF — =1q0)
AAT = nKT) =sin? 0A(EF - 2%T)
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Formalism

4. Fitting scheme
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Numerical Results

1. Different scenarios
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Numerical Results

2. Best fit points
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Numerical Results

3. Predictions and comparison

channel Fit-I11 Fit-IIT’ GLT [17] HXH [18] ZWHY [19] ZXMC [13, 32] Exp. values
102B(A} — A7 t) 1360 1871008 1.30+£0.07  1.307+0.069 1.32+0.34 1.30 1.30 £ 0.07
10°B(A} — pKy) 1654011 1594010 1574008 1.587+0.077 1.57+0.05 1.06 1.59 + 0.08
10°B(Af —2%%)  1.274+0.09 1304006 1274006 1.272+0.056 1.26 +0.32 2.24 1.29 4+ 0.07
10°B(Af - =T72% 1274009 1304006 1274006 1.283+0.057 1.23+0.17 2.24 1.25 4 0.10
10?B(Af — XTn) 11 i 0.31£0.05 032+0.13  045+0.19 047 £0.22 0.74 0.44 4 0.20
0.314 +0.044 [7]
1°B(A} —Sty) 0394008 0244005 1.4440.56 15+060  0.93+0.28 - 1.50 + 0.60
0.416 + 0.085 [7]
10°B(A; - Z0K+) 0501088 0.38+£0.03 056+0.09 0548+0.068 0.59+0.17 0.73 0.55 £ 0.07
1BB(AF — pn) 1.27 4+ 0.11 136101 1.15 + 0.27 1274024  1.14+0.35 1.28 1.42 4 0.12
10'B(A} — pn) 4.65t}'{;;2-? 5.93:{};% 24.5 +14.6 27 + 38 71+14 - 4.73 +£0.97 [5]
5.6272:45 4+ (.26 [2]
10'B(AF — A°Kt) 6541042 6.62402 6.5 + 1.0 6.4+ 1.0 5.9+ 1.7 10.7 6.21 + 0.61 [3]
6.57 = 0.40 [6]
104B(A - Z0K+)y 371103 smatlse 5.4+ 0.7 5.04 & 0.56 5.5+ 1.6 T2 4.7 +0.95 [4]
3.58 £+ 0.28 [6]
10 B(AT — nxt) guiytla 2151263 8.5 + 2.0 3.5+ 1.1 7.7+ 2.0 R 66+1.26 1 ||
10°B(Af -+ £tKs)  [1.99108) 311103 | 5454075  1.03+042  9.55+24 7.3 48+ 1.4 [4]
10*B(A+ — pr0) 051193 0.16 -+ 0.09 1.241.2 44.5+8.5 0.810= 1.26 < 0.80 [30] |
102B(=? — =—nt) o.agTee g. ol 2.21 +0.14 1214021  1.93+0.28 6.47 1.43 +0.32
1°B(E - =-K+) 060008 R gl 0.98+0.06  047+0.083  0.56+0.08 3.90 0.38 +£0.12
10°B(E2 — A°K) Bt 3.707053 5.25 4+ 0.3 3.34+£0.65  4.16+251 6.65 3.34 4 0.67
1°B(=2 —+ £°Ks)  0.7410% grsils 0.4+ 0.4 0.694+0.24  3.96 + 0.25 0.2 0.69 + 0.24
10°BE? - 2tK™) 1.86708 8 B e 5.9+ 1.1 2.21+0.68  22.0+5.7 4.6 1.840.4
102B(E+ — Z07H) g55 51 0.81+0.11  0.38+0.20 0.54+0.18  0.93+0.36 1.72 1.6 +0.8
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Numerical Results

3. Predictions and comparison

channel Fit-111 Fit-I11 GLT [17] HXH 18]  ZWHY [19] ZXMC [13, 32 Exp. values
(.r(A: — AP H) —0.75+0.01 —-0.75+0.01 —-0.87=+0.10 —0.841 + 0.083 - —0.93 —0.84 £ 0.09
—0.755 + 0.006 [6]
a(AF = pKs) —029+024 —0574+021 —090792 0.19 + 0.41 = —0.75 0.18 + 0.45
a(A} — 507T) —047+0.03 —047+0.03 —0.35+0.27 —0.605 £ 0.088 : —0.76 —0.73 +0.18
—0.463 +0.018 [6)
a(A} — =tx°) —0474+0.03 —047+0.03 —0.35+0.27 —0.603 +0.088 - —0.76 —0.55 +0.11
—0.48 £ 0.03 [7]
a(E - Ext) 064700 0644007 —09810%  —0.56+0.32 : —0.95 —0.64 £ 0.05
a(A} — Xty —0.95+0.06 —0.96+0.05 —0.40+0.47 0.3+ 3.8 i —0.95 —0.99 +0.06 [7]
(A = Zty) —047+£0.05 —043+0.07  1.0075% 0.8+19 - - —0.46 £ 0.07 [7]
a(A; = AVKT) —-057£0.06 —055+0.06 032+032 —024£0.15 . —0.96 —0.585 +0.052 [6]
a(A} - 20K —0.67+0.05 —0977007  —1.007000  —0.953 £+ 0.040 - —0.73 —0.55 % 0.201 [6]
’ ’ + L L L
« The prediction of (A* - ) 1is , pole model calculation is
while BESIII gave positive sign.




Summary

Fit at current stage:

* Providing complementary information to model calculations and
experiments;

* Providing predictions for unmeasured modes;

» Checking SU(3) symmetry in charmed baryon decays.

Current data prefers SU(3) flavor symmetry breaking in charmed baryon
weak decays.

Among the branching fractions of all the 16 CF channels, there are still 4
of them unmeasured. It is highly anticipated to be measured in the

upcoming years for the four modes =* - £+ =0, 0 0 0 -0

Future measurements of ( * - ) from both BESIII and other
experiments are expected to make a further clarification.
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