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Introduction

In the past two decades, many new excited charmed baryon states have
been discovered by BaBar, Belle, CLEO and LHCDb. [Chin. J. Phys. 78
(2022) 324]

Theoretical interest peaked ~ early 1990s

But we still do not have a good phenomenological model

Lifetimes of the heavy baryons are commonly analyzed within the
framework of heavy quark expansion (HQE)

Prediction by HQE :

T(E7,) > 7(A7,) > ‘L’(EOC) > r(_QOC)

is in agreement with experiments before 2018



Lifetime of charmed baryons

High influence of spectator

quarks!

Evolution of the charmed baryon lifetimes measured in units of 10~"3 s.
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Lifetime hierarchy of charmed baryons, fs [PDG 2024]

[Chin. J. Phys. 78 (2022) 324]

HEE) 7(AY) (D) ()
PDG (2004-2018) [5] 4.42 + 0.26 2.00 + 0.06 (g2 0.69 + 0.12
LHCb (2018) [6] 2.68 + 0.26
LHCb (2019) [125] 4.57 + 0.06 2.035 + 0.022 1.545 + 0.026
PDG (2020) [31] 4.56 + 0.05 2.024 + 0.031 1.53 + 0.06 2.68 + 0.26
LHCb (2021) [126] 1.480 + 0.032 2.765 + 0.141
WA (2021) 4.56 + 0.05 2.024 + 0.031 1.520 + 0.020 2.745 + 0.124




Weak decays BC- charmed baryon; B - daughter baryon; M - daugther meson

external ~ internal inner
M B — .- - . -

1
-
[ |

(2}
Y
W
Y
W

q q

W - emission

Y

q i i ] M & 1 2 ] M c § )
( ( —— B

B % B B q
¢ i B q B ( ™

>
> >

Y

- (] - q — ( 1 -

W - exchange
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Overview of selected analysis

e Measurements of the branching fractions (BF) of =*, — Z'K",
=0* and Z°K*

e Observations of the singly Cabibbo-suppressed (SCS) decays

—

=t — pK°s, Am*, and Xt

e Measurement of the BF of A*, — pK°m?

e Measurements of the BF of =% — Z%m? =°n, and =°n’ and

=0 =00
asymmetry parameter of =", — ="
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Measurements of the BF of =*, — X'K°, =11,

and =°K*

stat. syst.

0.067 £ 0.007 £ 0.003,

= (0\248 £ 0.005 £ 0.009,

0.01X =+ 0.003 £ 0.001.

first measurement !

stat. syst.

!

B(ZF - Z°K1)/B(EF — =% ) = 0.068 + 0.010 + 0.004.

arXiv:2503.17643v1
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Observations of the SCS decays =* . — pK®,

AT, and 2ot

Comparisons of measured SCS deacy
with with theoretical predictions

Theoretical predictions are in poor
agreement with experimental values

Belle Belle 11 combined
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Measurement of the BF of A", — pK°.Tr°
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Measurements of the BF of =
and =0’ and asymmetry parameter of

—OO

Belle, 980fb™' + Belle ll, 428fb™*
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Measurements of the BF of = C

—0

Asymmetry parameter of =%, — =°m°
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Conclusion

e Study of charmed baryon is an important way to understand the
non-perturbative dynamics of quantum chromodynamics

e Lifetime (as branching fraction) plays a crucial role in weak decays
research of the charmed baryons

e There are width dispersion between different theoretical prediction of
branching fraction of charmed baryons

e We hope our experimental results will help to improve theoretical
models

e Belle Il starts new data taking in November 2025
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