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Table 5: Comparison of the semileptonic decay rates for ¥ hyperons. The experimental data are taken from

RPP [1] unless otherwise specified.

Decay Mode

Branching Fraction (B)

Ratio (R or...)

(f=e,u) Exp. (RPP/BESIII) Ours Exp. Ours
Electron channels ({ =€)

T —=ne 0 (1017 £0.34) x 107 6.99 x 1071 — —
YT = Ae v, (5.734£027)x107° 448 x107°

Tt 5 Aetu, (234£04) x 1077 1.46 x 107° 1370257 1.667
¥ =X, — 1.21 x 1010 — —
Y0 5 pe e — 1.58 x 10-13 — —
Muon channels (¢ = p)

YT o npTy, (4.5+£04) x 107 321 x 107%  0.442 +£0.056%  0.459%
20— pu i, — 7.04 x 1071 — 0.4447

T Ratio defined as I'(2~ — Ae &) /T(Et — Aetin).

Table 6: Comparison of the semileptonic decay rates for = and 2 hyperons. The BESIII result for =~

from Ref. [3].

¥ Ratio defined as 'y /Te.

— Alis

Channel Decay Mode Exp. Value Qurs Ratio (Ryc) [Ours]
_ ‘ == = Ae~p,  (3.60+0.50) x 10~ (BESIII)  2.68 x 10~*
=T = AT 0.276
=T = Apo, (3.5%30) x 10~ (RPP) 0.74 x 104
_ . = =% 7, (8.7+1.7)x 10 ° 744 %107
= =¥V ) 0.0013
= =X, <8x 107! 1.0x 1076
. 25 vter, (2.52+£0.08) x 107# 2.30 x 107
SRS Yol a7 ) ‘ 0.0084
2 T, (2.33 £0.35) x 1076 1.93 x 1076
=0 O =% v, (5.6+2.8) x 1073 3.95x 107#
O = iy ) 0.6709
0 =% p, — 2.65 x 1073
Rare Decay 2 5 El% i, <250 x 10~ 2.83 x 10°10
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°1

IR

Table 4: Comparison of the A — pf~ v, semileptonic decay rates. The ratio is defined as R,. =T, /T..

=TT E

Reference B(A = pe~i.) B(A = pu~ ) Re
LQCD [1]  (7.68 +0.48) x 1074 (1.33 4 0.16) x 104 0.1735 % 0.098
LHCbD [2] - (1.462 + 0.127) x 10~* 0.175 £ 0.012
RPP [1] (8.34 +0.14) x 104 (1.51 £0.19) x 104 0.181 + 0.026
Ours 7.30 x 1074 1.21 x 1074 0.166
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10 | 3 E
o Leemll g7417 °  EXp
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E | x % 74 1S wWor
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—§ [ : = K X
s 4} . 2.8 4.0
= 2.540.1 - -
A [ 4.5 2.350.4 16 1 x - o
2 i x x - 27 23
0 1 L 1 1 1.5 1 1 1 1 1 1 1
8
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e 6F
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=Ll 3
<= 4F 435
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C:G [ 3)(2 S 3 S X
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m 2F i 3 3 3 27
S B g x x 01  0023:0.004 §
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1 L 1 L L 1 1 1 I0019 L 1
A->p ITon IToA oA op 353 A Eo3 Eo3 EE' O E
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Table 4: Comparison of the A — pf~ 1y semileptonic decay rates. The ratio

is defined as R, =T, /T..

Sty Reference B(A = peiz.) B(A — pp= ) R
B piscussion and perspective LQCD [4]  (7.68 % 0.48) x 10~ (1.33+0.16) x 1074 0.1735 % 0.098
B€S]]I 5 -4 =4
e — BIEEIA p;e v:);msm 0.178 1 0.028 RES = 0.153 £ 0.008 LHCb [_] — (1.462 £ 0.127) x 10 0.175+ 0.012
- e)PDG i
SR RPP [1] (8.34+0.14) x 1074 (151 +0.19) x 1074 0.181 + 0.026
BESIIL PRL 127, 121802 (2021) PRL 114, 161802 (2015)
Inputs from theorists Ours 7.30 x 1074 1.21 x 1074 0.166
: are needed !!!
- 12
Assuming the central values are same and the systematical : .F r 10.240.3 e channel
: uncertainty is comparable to the statistical one. : 10 = k) ® Exp
i : t 8.3+0.1
- o N 8.7+1.7 _
=B = C x x 7.4 %  This work
B4 - pv,) SRERuN - 6k 73 5.740.3 5.6£0.3 5.6+2.8
gie = A P Wsrer g 198 40,0036 4. 60 deviation RES = 0.153 + 0.004 S ' 7.0 = =
B(A - pe~Ve)srcr g 4 r 2
" R = ] 45 23204 25:0.1 %8 +0
Table 6: Comparison of the semileptonic decay rates for = and € hyperons. The BESIII result for 2= — A is _- x x 2 25T 2.3
from Ref. [3]. 0 1 1 1 g 13 1 ! 1 1 1 1 1
Channel Decay Mode Exp. Value Qurs Ratio (Ryc) [Ours] 8
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TABLE VI. Transition form factors at ¢°> = 0 for A — pl~ i, adapted to the unified conventions described in Sec. I B4
The last two columns show magnitudes normalized to the static SU(6) limit (|fo(3)| = |gTLI('3)| = /3/2). xQSM [33]| and
LQCD [39] natively adopt a phase convention consistent with ours; others are sign-flipped as described in the text.

SU(3 SU(3
Approach fi fo f3 g1 92 g3 f2/f1 g/t 1ANETD Lal/1gr )
LEQM [32] 1.190 0.950 0.990 0.070 — 0.798 0.826 0.972 0.808
xQM [70] 1.220 0.913 —0.337 0.820 0.054 —11.407 0.748 0.672 0.996 0.670
CQM [35] 1.226 1.226 —0.067 0.888 0.072 —6.760 1.000 0.724 1.001 0.725
xQSM [33] 1.225 0.870 0.830 — 0.710 0.678 1.000 0.678
CQMeonsia [34]  1.225 0563 —0.225  0.909 0002  —11.244  0.460  0.742 1.000 0.742
QCDSR [40]  1.179(75) 0.888(74) 0.843(10) . 0.752(74) 0.708(47)  0.963(61)  0.688(8)
LQCD [39] 1.185(6) 0.821(19) 0.062(13) 0.818(6) —0.082(19) —5.14(11) 0.693(17) 0.690(4)  0.968(5)  0.668(4)
This work 1.157 0.359 0.153 0.842 —0.185 —7.912 0.310 0.727 0.945 0.687
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