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Experiemtal progress since 2022

B(Af — nnt) = (6.6 £ 1.2+ 0.4) x 1074,
B(AF — py/) = (5.62F2:88 +0.26) x 1074,
B(A} — A°K™) = (6.21 & 0.44 £ 0.26 + 0.34) x 107,
B(AF - StKDY) = (4.8+1.440.2+0.3) x 1074,
B(A}Y - X°K*) = (4.7£0.9+0.1+0.3) x 107%.

e Belle

B(AS — pn') = (4.73 £ 0.82 + 0.47 £ 0.24) x 104,
B(Af — A°K*) = (6.57£0.17 £0.11 £ 0.35) x 107%,
B(A} — £°K*) = (3.58 £ 0.19 £ 0.06 + 0.19) x 107%,

B(A} — ¥Fn) = (3.14+0.35 4+ 0.11 £ 0.25) x 1073,
B(A} — £ty) = (4.16 £ 0.75 £ 0.21 + 0.33) x 1072,

a(Af — A°K) = —0.585 £ 0.049 + 0.018,

a(Af = ZOKT) = —0.55 £+ 0.18 £ 0.09,
a(A} — ¥Tn) = —0.99 £ 0.03 £ 0.05,
a(Af — XTn') = —0.46 £ 0.06 + 0.03.
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Experimental results as inputs
_ 9 decay asymmetries

0, + g p
1023(1\: oy A07r+) 1.30 +0.07 1.24 + 0.08* [3] 1.30 + 0.07 a(Aj — 207T+) (BESIII’S data) —0.73+0.18 [22] —0.463 £+ 0.018 [14] —0.47 £ 0.03 3
102B(A} — =07F) 1.29 +0.07 1.27 £ 0.09* (3] 1.29 +0.07 a(Al — pKg) (BESIII's data) 0.18 +0.45 [22] 0.18 £0.45
IOZB(A;* - szO) 1.59 +0.08 1.52 4 0.09" (3] 1.59 +0.08 a(Af -zt  —0.55+0.11 [22,23] —0.57+0.12* [22]  —0.48 £ 0.03 [5] —0.49 £+ 0.03
102B(A} — T+ 1.25+0.10 1.18 +£0.10* [3 1.25 +0.10 =0 _, =— )
102B((AC+: 2+7:7)) 0.44 +0.20 [2, 4] 0.41 + 0.20* {4} 0.314 % 0.044 [5) 0.32 + 0.04 oE; = &%) (Belle’s data) —UGAED06 (2, 0645005
B(A >5+g) ’ ——— a(A} — Tt) —0.99 + 0.06 [5] —0.99 +0.06
LPBGT s T 1.5+0.6 [2, 4 134+056° [ 0416£0085[5 0440151 a(ds—+2) ~0S62000B;  —00-5007
@22 ) BE06 %4 ' s ' 085,18l ' ' a(A} — AOK) —0.585 + 0.052 [14] —0.585 = 0.052
B(As B y) 0.86 = 0.34 [4] £
B 5Tw) a(A} - Z0KY) —0.55+0.20 [14]  —0.55+0.20
102B(AF — Z0K+)  0.55+0.07 [2,6]  0.590 + 0.094* [6] 0.55 4 0.07
103B(A} — pn) (Belle’s data) 1.24 4+ 0.30 [7] 1.42 4+ 0.12 [8] 1.40 +0.11
10'B(A} — p) 562128+ 026 9] 4.73+0.97 [10] 4.85 £ 0.90 . .
10'B(AF — A°K*)  6.1+1.2 [11, 12] 6.21 % 0.61 [13] 6.57 + 0.40 [14] 6.44 + 0.32 time to Interpret data
%&%} 0.074 £ 0.016 [12]
10'B(A} —» Z°K+)  5.2+0.8 [11, 12] 4.7+0.95 [15] 3.58 +0.28 [14] 3.8240.38 2 «© it
e 0.056 = 0.016 [12] | o S MR
10'B(A} — nrt) 6.6 + 1.3 [16] 6.6 +1.3 3 ~N /w\.
10'B(A} — =tKy) 4.8+ 1.4 [15] 48+14 £ 2
10*B(A} — pn©) (Belle’s data) <277 < 0.80 [8] <0.77 5 v , THEORETICAL FITS
102B(=0 — E-7+)  1.43+0.32 [2, 17] 1.80 + 0.52* [17] 1.43 +0.32 o . ] s e Bint S
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0.229 + 0.014[19] - " THEORETICAL PREDICTIONS |
10°B(20 — Ks) (Belle’s data) 0.54 +0.16 [19] 0.54 +0.16 Bl SRR TN | e |
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Fits within SU(3) frame

* w/ or w/o Flavor symmetry

* w/ or w/o mixing effect



Flavor symmetry keeping
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M.J. Savage and R.P. Springer, SU(8) Predictions for Charmed Baryon Decays, Phys. Rev.
D 42 (1990) 1527 [inSPIRE].
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C.Q. Geng, C.-W. Liu and T.-H. Tsai, Asymmetries of anti-triplet charmed baryon decays,
Phys. Lett. B 794 (2019) 19 [arXiv:1902.06189] [INSPIRE].
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F. Huang, Z.-P. Xing and X.-G. He, A global analysis of charmless two body hadronic decays
for anti-triplet charmed baryons, JHEP 03 (2022) 143 [arXiv:2112.10556] [INSPIRE].



Flavor symmetry breaking
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(6,15) H=CB+6+15 x (1+€8+0(€®)) D3+6+15
8®ﬁ=ﬁ@24“’@TE“’@E‘”@E‘”@@”@ +€(3i + 6 + 151 + 155 + 155 + 153
8®6=24<2>@T5<4>@6<2>®|3<2> 2434423 +-),

M.J. Savage, SU(3) violations in the nonleptonic decay of charmed hadrons, Phys. Lett. B
257 (1991) 414 [INSPIRE].

D. Pirtskhalava and P. Uttayarat, CP Violation and Flavor SU(3) Breaking in D-meson
Decays, Phys. Lett. B 712 (2012) 81 [arXiv:1112.5451] [INSPIRE].

A" = uy(Be);H(3)' (Bp)L,(M) + ua(B.):H(3) (B,)i,(M)*
+us (BC)ZHC;)J (Bn);C (M)}Lc

, k C.Q. Geng, Y K. Hsiao, C.-W. Liu and T.-H. Tsai, SU(3) symmetry breaking in charmed
B =A

baryon decays, Eur. Phys. J. C 78 (2018) 593 [arXiv:1804.01666] [INSPIRE].
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R=2I(Z - Z7eTv,)/3T(A} — Aetv,)

Bgele(Z) — Z etv,) = (1.31 £0.04 £ 0.07 + 0.38) %,

Banio(E° — Eet,) = (243 +£0.25 +£0.35+0.72)%, BAI = Aetve) = (3.56 £0.11 £ 0.07)%

BLQCD(E(C) — E_6+I/e) = (238 + 044)% l

R(Belle) = 0.33+0.10, R(ALICE) = 0.60 +0.21, R(LQCD) = 0.59 +0.11

1=.) = cos 0,|Z2) + sin 6,|=°)

R, =0.46+0.07, Rg =0.59+0.10

2} = cos 0,|Z8) — sin 6,|=2)

R(SUQB)r) =1
6 = (1.200 + 0.090 + 0.020)°

0| = 0.137(5)7 - :
0.430398 f = (1.220 + 0.130 = 0.010)

C.Q. Geng, X.-N. Jin, C.-W. Liu, PLB 833 (2023) 137736 H. Liu, L. Liu, P. Sun, J. Tan, W. Wang, Y. Yang, Q. Zhang,
2303.17863[hep-lat]




Amplitude relations
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Coefficients from fit

(Fit 2) (Fit 2)
° Coefficient Value Coefficient Value Coefficient Value Coefficient Value
SU(3) brea klng Exact SU (3) ao —0.47+1.23 bo —0.04£3.18 ao 1.09 + 1.09 bo 2.45 +2.25
0.73 1.74 0.73 1.63
Fit 1) F 1) a —4.58%14 i b s.ost{.gz a1 —5.0517-% by 3407, 5
Coefficient Value Coefficient Value Coefficient Value Coefficient Value a2 0'34t0:63 ) 0‘451_1:35 az 0'471_8:?% by 5'391_(1):%
a0 —0.46 £ 1.26 bo —0.78 £3.10 ao 0.20+ 1.08 bo —0.75 + 2.41 as —2.141H040 bs 0.0310-8> as =1.55H024 b3 —0.5310-%8
e T T o 0.33 0.68 0.16 0.82
a —3.19(501:313 by 8-032(1):33 a —3.9550115 b1 3.4038133 | al) 1.71 4+ 2.47 ] 3.64 + 6.36 al) 1.17+£2.19 . 1.68 4+ 2.45
a 1.287 b 21477 a 0.98" b 4177, +0.39 +1.59 +0.38 +1.69
5 LB b oeri® | a,  Cieizonz b Ll o 015201 o 388150 as  —O0A%05 b 168
a) 1.69 +2.51 A 1.83 £ 6.21 a) 1.16 +2.16 A 1.75 + 4.82 as 0352565 bs 0097, 46 a5 —L0175 1 bs —6-287 169
_ +0.52 o +1.42 +0.14 +1.49
as ~0.0373% b —2.267121 a4 —0.13+0.25 b —0.557101 ag 1.947075 b 3.097) 53 as 1487517 be 1.237515
as R ] bs =209 as 05T bs —8.62°077 | a7 —2.791958 bz —8.09535 ar ~1.8757%1 bz 3.7515 6
a6 ‘3'13$§1§§ b —5.195;5 a6 1.32t§§§3 be 8'79fiigg uy 00T o2y, vy 26.62 + 218.96 [ 0.8910-23
a —0.3570: b —5.477% a —1.1230 b 0.2371 5 £9+0.90 — 392 -
u: YT v: 30.48 £ 77.93 ' o : - = 2'53‘00(;?7 4 15'44?5%(’)75 ! d entica !
Uz o7t v R TRTR 4 =o: v3 4.807 55 s o
us 2.027087 v3 4787231 o 0.12%57% Mmixing
—0. —2. v L_4
6 88+ 16.62~ 0 (Fit 3) (Fit 3)
( . —-16.04 Coefficient Value Coefficient Value Coefficient Value Coefficient Value
ao —4.09+1.15 bo —1.46 + 3.24 ao —0.20 £ 1.09 bo —0.71+£2.45
a —7.861232 by 6.601975 a —5.397982 by 3.72+2.62
o as 0.0915-52 bo 8.74197% as 0.351075 b 5.701 535
16c| = 0.137(5)w | 25 a3 —2.09+017 b “1.047Le7 as —1.55+01 by —0.50+0%9
_ : 0430398 a —5.50 + 2.30 b, 0.25 + 6.48 al 117 £2.17 A 1.67 +4.89
C.Q. Geng, X-N.Jin, C-W. Liu, PLB 833 (2023) 137736 ay 0.22+083 by —3.697178 ay —0.43%0% by ~1.847170
as —6.53155) bs 0.247122 as -1.677557 bs —5.521303
a 1.59i3;11§6 be 11.40%5;75% as 1.49f81i§ be 11.277 14
6 — (1.200 + 0.090 + 0.020)° ar -3.521 550 by 9.43%170 ar —2.081979 by 4.551599
u —32.61 + 34.68 v1 —19.78 + 108.09 2 0.9710:28
0‘904—0.85 v _1.99+1.72 0 0‘01+3484
6 = (1.220 £ 0.130 £ 0.010)° © —0.78 2 ~L99 2 =0.00 L Ff +
( ) v 2827070 v 5437142 different
H. Liu, L. Liu, P. Sun, J. Tan, W. Wang, Y. Yang, Q. Zhang, 01 1.2340.27 ~7° o o
2303.17863[hep-lat] 02 0.0175:57 Y m DSI [ |g S

o



Predictions from fit

Channel Fit 1 Fit 1’ Fit 2 Fit 2’ Fit 3 Fit 3’ Expt.
(X% n/do 1. 2.37 2.34 2.16 2.24 2.12 2.29)

102B(Af — An™) 1.287513 1.28 +0.08 1.297013 1.28701% 1307031  1.28%0% 1.30 + 0.07
102B(A} — £07t)  1.297097 1317506 1.287011 1307002 1.287038  1.307016 1.29 +0.07
102B(Af — pKs) 1.57+0.14  1.58 +0.09 1.6170:38 1.5870:32 1655078 1591038 1.59 + 0.08
102B(A} —» 7%  1.29709) 1317008 1281031 1317012 1281038 1.301038 1.25+0.10
102B(A} - £Ftp) 0434011  0.38+0.11 0.307013 0.37701%  0.25+0.18 0.367012  0.32040.120 [4, 10]
102B(Af = =*yy) 0.417312 10,20 + 0.06 0.42+913 0.20 £0.06 | 0.407073 | 0207008 | 0.437£0.151 [4, 10]
102B(A} —» Z°Kt)  0.514+0.08  0.387931 0.5313% 0.387007  0.521087  0.38109% 0.55+0.07
10°B(AF — pn) 1507018 137112 1421022 1427017 1307025 1.42%0%9 1.4240.12
10B(AF — pry') 499+087 533708 5.0177%2 534700 4957138 5357097 4.849 +0.903 [14, 15]
104B(A} — AK™) 6.47708 6.68793 6.5270 0% 6.67705  6.5875%  6.687072  6.462 +0.334 [11, 12)
10*B(A} — Z°K+)  3.631037 3.597024 3.701054 3.587031 3.6919%  3.587072  3.670£0.297 [12, 13]
10*B(A} — nn™) 6.517152 8.167078 6.827133 819705 7.047387  8.207258 6.6 + 1.3 [16]
10*B(Af - £+Kg) | |2.577572 3.617°98 1.8210% 374557 [1.865107 3.727993 4.8+1.4[13
10B(A} — pr©) 0127030 017£0.10  0.30 +£0.53 0.62708 0871058  0.66707; < 0.80 [17]
102B(2 - E-n) 1535937 0.92752 1621938 107508 1435375 1114993 1.43+0.32
13B(E0 »=-K+)  0.3879% 0.4075:09 0.3875:82 0.477020  0.387085  0.497028 0.38 +0.12
10°B(E2 — AKj) 3.14708¢ 4.287038 2.961122 3.531 139 3.37 500 3.36704 3.34£0.67
103B(Z2 - 2°Ks)  0.697049 0.7970:2¢ 0.6015:3% 0.7270% 069735  0.697048 0.69 + 0.24
1°B(E > XFK~)  1.85708 173704 1.897078 1807098 181723 1.817)03 1.8+04
102B(EF — =0nF) 3.0879:30 0.827012 1.5270:9% 0327931 | 066702  0.821011 1.6+08

12



Predictions from fit

Channel Fit 1 Fit 1’ Fit 2 Fit 2’ Fit 3 Fit 3’ Expt.

(x2;,/d.o.f. 2.37 2.34 2.16 2.24 2.12 2.29)
a(AF = Axt) —~0.761004  —0.76 £0.01  —0.767004  —0.75+0.06 —0.757382 —0.75709%  —0.755 + 0.006 [4, 12]
a(Af - B07F) —0.471008 0471003 —047700%  —0.48T0%2  —0.477)13  —0.48702 —0.466 +£0.026 [4, 12]
a(Af — pKy) —-0.86101% —048+0.19 -1.00+0.002 —0.147035 —0.11702 —0.137537 0.18 + 0.45
a(AF = BFa0) 0481007 —0.481003  —047T000  —0.48T0%2 0477013 —0.48%023 —0.485+0.029 [4, 10]
(B0 - E~xt) —-0.657007 —0.66+0.06 —0.65701%  —0.647035 —0.64703) —0.64703} —0.64 £ 0.05
a(AF = Ttn) —-0.961007  —0.96+£0.05 —0.9770%  —1.00700;  —0.967)11 —0.99700%  —0.99 +0.06 [10]
a(Af = Sty) -0.46+£0.08 —045+0.07 —045700%  —0.467012  —0.4670% —0.46701%  —0.46 +£0.07 [10]
a(Af - AK™) —-0.581000  —0.55+£0.06 —0.5870% 0557013 0577098 —0.55701%  —0.585 +0.052 [12]
a(A} - $OKT) —-0.65701  |-0.98T007 | —0.53752  |-0.98+ 0.03| -0.637025 | 0985007 | —0.55+0.20 [12]
a(Af - E0K ) 0.99 £0.05  0.90 +0.04 1.0019:93 0.9170%°  0.977057  0.911013

* better with symmetry breaking terms in all schemes

decay asymmetry for A¥ - pK; in all schemes prefers to be negative
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Comparison

channel Fit-III Fit-I1I’ GLT [18] HXH [19] ZWHY [20] ZXMC [13, 37 Expt.
102B(A; — A%t)  1.30701%2 1277058 1.304+0.07 1.307+£0.069 1.32+0.34 1.30 1.30 £0.07
102B(Af - pKs) 1654011 1.59+0.10 1.57+0.08 1.587+0.077 1.57+0.05 1.06 1.59 £ 0.08
1028(Af —» X%%) 127+£0.09 1.30£0.06 1.27+0.06 1.272+0.056 1.3+0.32 2.24 1.29 +0.07
1028(Af - E+n% 127+£0.09 1.30£0.06 1.27+0.06 1.283+0.057 1.23+0.17 2.24 1.25+0.10
102B(Af - £tn) 0307098 0.31+£0.05 032+0.13 045+0.19 0.47+0.22 0.74 0.44 +0.20
0.314 4 0.044 [7]
102B(A; - =ty) 0394008 024+0.05 1444056 1.5+060 0.93+0.28 - 1.50 £ 0.60
0.416 + 0.085 [7]
102B(Af - Z°K+) 0507096  0.38+£0.03 0.56+£0.09 0.548 £0.068 0.59 +0.17 0.73 0.55 +0.07
103B(AS = pn) 1274011 1367013 1154027 1274024 1.14+0.35 1.28 1.42 +0.12

10°B(A} — pnf) 4651079 5931073 245+146  27+38 7.1+14 i 4.73 4+ 0.97 [5]

5.6272:05 +0.26 [2]

104B(A; — A°K™*) 6547092 6.627033  65+1.0 64+10  59+17 10.7 6.21 + 0.61 [3]
6.57 + 0.40 [6]
10°B(A; - X0K+) 3714032 3561088  54+07  504+056 55+16 7.2 4.740.95 [4]
3.58 + 0.28 [6]
10°B(Af - nrt) 647713 815708 85+20 35+11  7.7+20 - 6.6+ 1.3 [1]
10°B(A} - £tKg) 1.99%942 311703  545+0.75 1.03+0.42 955424 7.2 4.8+ 1.4 [4]
10*B(A} — pr¥) 0517050 0.16+£0.09 12412  445+85 0.8703 1.26 < 0.80 [35)
102B(20 —» =-n%) 2437080 070703 2.21+014 1.21+021 193+0.28 6.47 1.43 4+ 0.32
13B(ZY - =" K+) 060559 031508  0.98+0.06 0.47+0.083 0.56=+0.08 3.90 0.38 +0.12
10°B(E2 — A°Kg)  3.347097  3.79708¢  525+03  3.34+0.65 4.16+251 6.65 3.34£0.67
13B(20 —» 2°Kg) 074793  0.73%03  04+04  069+0.24 3.96+0.25 0.2 0.69 + 0.24
10°B(E0 - ¥tK~) 186704 174704 59+11  221+068 220457 4.6 1.8+ 0.4
1028(Z} - =%+)  0.557030 0.814+0.11 0.38+0.20 0.54+0.18 0.93+0.36 1.72 1.6 +0.8

14



Fit within topological diagrams
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AF = AOxt T,C',E;,E3 A} = E'K+ Ei, E; =29 — =0x0 CE,

Af 5%+  T,C"E\,E; Ef SR c,c =0 =% ', Ei, E» Es

AF - pK° C,E, =+ - S0t T,C' =0 =0  C',Ey, E Es

AF = oHq0 C',E,E; 20 AK’  C,C',Ey B3 B0 E-gt T Ej

Af 5 Sty CLE,EynE; =05 3K’°  C,CLE,Es 90— =K’ c,c'

Ay -ty C,E,EyE; E0—StK- Es, E3

Ay - A°Kt  T,C',E,E3 Ef %ty C,C',E,EyE; E°—=0K° C',Ey, E3

A} — pr® C,C',E\,EyE3 Ef -3ty C,C',E,EyE3 E0— St Es, E5

AY —py C,C',E\,Ey,E3 =f =Kt T,C',E,E3 ZE2-Xrnt T,E;

AY — pyf/ C,C',E\,Ey,E3 E0 5 A7 C,C',E.,E;,E3 B0 ="Kt T, E;

AF = nrt T,C',E1,Es E0—A%%  C,C,E,EyE; 3K’  C, E,E;s

AY 53K+  T,C',E,E3 E%- A% C,C',E\,Ey,E3 Q0 5 TtK- Ey, E3

A o KO C', E, =0 pK - E», E; Q0 5 AK° O, E,, Es

Ef 5> At T,C',E,,E3 =0 nK’ C', E;, Es Q0 — Z0q0 C E

EF 5 pK° C', Ey 205300 O, CE,Ey,E3 Q5 Ent i 50,

ZF — Xort T,C',E1,E3 E%— X% C,C',Ey, B, Es3

EF 5 otq0 C,Ey, E3 20 o xoy C,C',Ey, Ey, E3
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Fitted parameters

w/ mixing

W/E3

W/O E3

w/0 mixing

Fitl Fitl’
Coefficient Value Coefficient Value Coefficient Value Coefficient Value
Ap —0.46 £ 1.57 Br 23.32 £ 5.20 Ar —-0.27+1.71 Br 24.19 + 5.07
Ac 5.84 £1.99 Bo 37.02+3.94 | Ac 5.70 £2.01 Bo 37.20 + 3.85
Acr —4.42 +0.68 Ber —31.08 £+ 2.52 Acr —4.31£0.71 Ber —31.32 £ 2.58
Ap, —6.77+£1.72 Bpg, —26.82 + 4.52 Ag, —6.71£1.74 Bg, —26.76 £4.90
Ag, —5.32+0.96 Bg, —7.514+4.15 AE, —5.34+0.95 Bg, —8.02+4.34
Ag, 1.64 +1.70 Bg, —9.87 £5.59 Ag, 1.62 + 1.69 Bg, —10.07 £ 6.12
0Aq 1.81 +0.44 0Bg —0.53 £0.17 0aq 1.76 £0.43 0Bc —0.53 £0.17
0A. 2.53 +0.16 0B, —0.28 £0.04 0Au 2.51 +£0.15 0B —0.27 £0.04
6AE1 1.84 +0.30 531;1 1.40 +0.30 5Azl 1.80 £0.31 6BE1 1.37£0.30
0Ap, 1.38 +0.35 0B, —4.99 £ 0.57 0ap, 1.33 +0.32 0Bp, —5.03 £0.51
O, 1.90 + 0.89 0By, —2.19 £ 0.41 S, 1.83+0.97 0B, —2.24+0.39
0 - 0 —0.03 £ 0.02
FitIl FitIDl’
Coefficient Value Coefficient Value Coefficient Value Coefficient Value

Ar —1.94 £ 0.68 Br 22.58 + 3.58 Ap —2.08 £0.72 Br 23.07 + 3.61
Ac 6.09 +£1.35 Be 39.75 + 2.98 Ac 5.95 £+ 1.40 Be 39.69 + 2.95
Acr —4.58 +0.41 Ber —30.62 +1.68 Acr —4.52 +£0.42 Ber —30.61 £1.69
Ag, —5.54 +0.33 Bpg, —18.68 £ 1.10 Ag, —5.56 £0.34 Bpg, —18.60 £+ 1.08
Ag, —-3.97+0.44 Bg, —4.33+2.34 Ag, —-3.994+0.44 Bg, —4.33 £2.32
Ag, - Bg, - AE, - Bg, -

0 1.98 +0.27 0Be —0.38 £0.10 04 1.97+£0.28 OB —0.39 £0.10
daq 2.48 +0.10 9B —0.27 £ 0.04 daq 2.48 +£0.10 0By —0.27 £0.04
dAp, 1.78 £ 0.11 0B, 1.71+£0.15 dap, 1.79£0.11 0B, 1.71 £0.15
04, 1.39 + 0.26 0Bg, —5.32 +0.62 04, 1.39 £ 0.26 0Bg, —5.29 £ 0.62
0Ap, - 0B, - 0ap, - 0Bp, -

0 1.61 £0.02

0

P-wave amplitudes have
large sizes compared with
corresponding s-wave one

The uncertainty of E5 is large
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TDA predictions in various schemes

Better: w/o E5

A® /20 involved decays
do not work well;

To introduce a mixing
seems not a prescription

negative

Obs Fit Fit I’ Fit 1T Fit I’
’ x? Pred. X2 Pred. X2 Pred. X2 Pred. Expt.
(x2,,/d.o.f. 12.50 14.05 8.60 8.78)
102B(AF — A°%%t)  0.00 1.307985 0.84 1.367992 002 1207010 041  1.3570% 1.30 +0.07
102B(Af —» £07F) 012 1267082 | 251 L1607 | 021 1257018 0.03  1.287077 1.29 + 0.07
102B(Af - pKs)  0.03  1.587049% 0.03 158703 005 1577032 001  1.581033 1.59 + 0.08
102B(A} —» £+2% 0.01 127703 001 126703 044 132701 022 1.30+0.15 1.25 4 0.10
102B(Af - =*tnp) 012 033702 013 033132 009 033799 010  0.3310%% 0.32 4 0.04 [2, 4, 5]
102B(Af — Xty) 006 0401313 006 0407075 049 0.34+£0.04 037 035705 0.44 %+ 0.15 [2, 4, 5]
102B(Af — E°K*)  0.04 0547035 001 0547031 038 0594005 0.02 0.54+0.05 0.55 = 0.07
10°B(Af = pp)  0.00 140733 000 141795 008 1377932 014  1.36703% 1.40 + 0.11 [7, 8]
104B(AF > pr/) 040  5.427147 042  543t149 053 5501064 079  5.657081 4.8540.90 [9, 10]
10'B(Af — A°K*)  3.01 5897322 129 6.08'39 354 584709 079 616705 6.44 + 0.32 [11-14]
10'B(Af —» X°K*) 6.65 4.8072% 331 451123 576 473077 000 3.8007%| 3.82+0.38[11, 12, 14, 15]
10'B(A} —»nrt) 029 7.307358 021 7197542 025 725708 043 7467l 6.6 + 1.3 [16]
10'B(Af - 2tKg) 064  3.68755¢ 067 3.6670% 170 2987057 165  3.007035 4.8+ 1.4 [15]
10*B(Af = pr®) 017 032722 018 032722 232 1179093 162 0.9870% <0.77 [7, §]
10?B(22 »=-7*) 033  1.6170% 036 1.6270%2 003  1.38%02  0.00 1.44%0% 1.43 +0.32 [2, 17]
10°B(22 - =-K*) 1.81 02305 151 0247010 169 0.23+0.07 122 026700 0.39 £0.12 [2, 18]
10°B(E2 - A°Ks) 11.30 0.857733 10.05 0.98723 1048  0.93708)  10.38  0.94759% 3.240.7 [2, 19, 20]
13B(E2 - 2%Kg) 116 071713 132 0.72H 72 246 0791078 228  0.78707% 0.54 + 0.16 [19]
1°B(EY > =FK) 0.01 1.837%Z 001 1.837%% 0.04  1.88703 001 1.837035 1.84 0.4 [19]
102B(Ef —» =071)  0.68  0.947055 085 0.8670% 117 07375925 122  0.7210% 1.6+ 0.8 [17, 21]
a(AF - A%7T) 613 —074708 616 —0.7470% 587 074702 78 —0.731012 ~0.76 + 0.01 [2, 14]
a(Af — XO07t) 5357 —0.697052 53.55 —0.697046 53.86 —0.691012  52.03 —0.691012 —0.47 £ 0.03 [2, 14]
a(AT = pKy) 0.66 —0.197033 0.64 —0.187032 0.90 —0257022 099 —027 9% 0.18 +0.45
a(Af - 220  0.00 -0.49703% 0.00 -—0.49705 030 —0.517070  0.01  —0.497040 —0.49 +0.03 [2, 5]
a(E0 = =7 t) 0.00 —0.64703% 0.00 -0.64133% 036 —0.61+0.14 0.02 —0.637715 —0.64 £ 0.05
a(Af = Btp) 0.12 —097t5937T 015 —0971337 054  —09513% 034 —0.95732 —0.99 + 0.06 [5]
a(A} — 2ty 0.01 —047%51% 000 -0.46%592) 025 -0.42+0.09 0.19 —0.43709 —0.46 £ 0.07 [5]
a(Af - A°K*) 005 0577031 002 -0.58%03 073 —0.5470713 438 —0.691013 —0.585 + 0.052 [14]
0.13 -0.627537 005 —0.59%037 0.04 0597011 025 —0.457073 —0.55 £ 0.20 [14]

(
a(Af - XOK)
a(Af - =°KT)

—0.94575

—0.95+939

—0.9175%8

—0.87+308




Predictions for more observables

Fit I
Channel B o B 0%

AF — A%t | (1.3079%%) x 1072 —0.73%04 | —0.017025  0.68702)
Af — 07t | (1. 26+ S2)x 1072 —0.697053 |-0.01+0.54 0.72707%
Af > pKs | (1. 58+ Pyx 1072 0197030 | 0.24+£0.30 —0.95704
AF 5 2tr0 | (1. 27+ S x 1072 —0.497038 | —0.047035  —0.870 %%
AF 5 =tp | (0. 33+ ) x 1072 —0.977037T | 018794  —0.16702]
AF >3 | (0. 40+ 13)x 1072 —0.47131% | 0461335  0.76°51%
AF — 20K+ | (0. 54+ A0 x 1072 —0.947037 | —0.307355  0.1710%
A} = pn (1. 40+ Y x 1073 0.01793% | —0.08703  —1.00030
AF = pif (5. 42+ ) x 1074 —0.34752 | 094709  0.05703%
AF — A°K+ | (5. 89*2 22) 0 10~ —0.57704 | 023104  _(78t043
A} = SOK* | (4.807293) x 107 —0.627047 | 0.25%02%  —0.7470%5
Af s nat | (7.307498) x 107*  —0.83+048 | —0.01%020  0.56703%
AF 5 StKg | (3. 68+ 99)x 107 —0.871020 | —0.00703°  —0.4910-37
AF > pr® | (0. 32+ 2yx107*  —0.257370 | —0.30%97  0.92107%0
20 527t | (1.6 1+° 061y 10-2  —0.64%034 | _0.687038 _0.36+032
20 52 KT | (0.237031) x 1073 —0.14%94% [ 0.00+0.00 —0.991322
=0 5 A°Kg | (0. 85+ 9y x 1072 —0.05797 | —0.44702  —0.901072
20 5 30Ks | (0.71718%) x 1073 —0.057072 | —0.48107%  —0.8810%0
=20 5 »tK— | (1. 83+§ 24) 30103 —0.10+081 | _.55+066 gg+03d
=f — E0rt | (0947935 x 1072 0.03709) | 0987057  0.2170%
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Summary

* Two independent fitting methods are investigated to explore the features
of charmed baryon weak decays.

* In flavor symmetry framework, the Z,. mixing effect with identical or
different mixing angles is studied both in flavor symmetry keeping or
breaking cases.

* The data prefer the symmetry breaking case.
* The identical mixing angle is fitted to be 6.88°.
* In our TDA approach, the case without E5 is more preferred.

 More observables, including transverse decay asymmetries, can be
predicted in TDA.

* Decays involving AY /2" can not be fitted well, requiring a further study.



