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The ground-state singly charmed
baryons mostly degenerate via weak
process

Light hadrons, esp. hyperons, are
produced after charm quark weak decays
in a charmed baryon

AY is the lightest charmed baryon, which
has been best studied in the experiments,
such as BESIII, LHCb and Belle, in
recent ten years

Most of the charmed baryons will
eventually decay to the A}
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Charmed baryon mass (GeV)

(a) Charmed baryons
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Light hadrons from A} weak decays

a heavy quark (c) with an unexcited spin-zero &9
diquark (u-d) ‘

=>» diquark correlation is enhanced by weak Color C

Magnetic Interaction with a heavy quark.

- Charmed baryon (A [udc])
m,, my << m, = diquark + quark

(q9) Q)

« The AL weak decay acts as isospin filter
E.g., Oset suggests to study the A(1405) through Ac—nA(1405) and

A(1405) e v, which filters 1sospin [=0 from contamination of the I=1
[Phys. Rev. C 92, 055204 (2015), Phys. Rev. D 93, 014021 (2016)]
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Accessible hyperon states

Status as seen in —

Overall
Particle ~J¥  status NK X7m  Other channels
A(1116) 1/2% Kok koK N (weak decay) Overal] _Status as seen in —
A(1380) 1/27 ok wok *k Particle JP  status NK Ar X« Other channels
A(1405)  1/27 sk kkkx skekokok 2(1193) 1/27 sk N7 (weak decay)
A(1520)  3/27  skxx wxkk kxxk Amm, Ay, Ynw Z(1385) 3/2%  orex Rk ok Ay
A(1600)  1/2F sk kxx kkxx Anw, (13857 g(iggg) ‘;’/3: * * * *
A(1670) 1/2_ oAk otk Rk An 2%1660; 1?2"’ *I* *I* *I* *:*
A(1690) 3/2_ *kok ok *okokk *kk A7T7T, 2(1385)7’(’ 2(1670) 3/2— sokkk sokkk  kokkk  kokkok
A(1710)  1/2* * * * D(1750) 1/27  wek kwx o kx ek n
A(1800) 1/2- K%k kK Kk Ar, NEK* D(I775)  5/27  sekkk  skekkk kkkk Kok
A(1810) 1/2F ek *ok Kok NK" g(ggg) :13/31 * * * *
A(1820)  5/2T  sxxx kkkk kkkk 2 (1385)m 2%19003 1§2— :: :I I o
A(1830)  5/27  sekkk kkkx skokokok 2 (1385)m D(1910) 3/2° sk % % ok
A(1890)  3/2F sk kwwk xx 5(1385)m, NK Z(1915) 5/2%  wwex wex gk ok
A(2000) 1/2— * % % 27(1940) 3/21‘ * * *
A(2050) 3/2° % x Z(010) 327 ok x B
2(2030) 7/2 kkkk  kkkk kkkx kk A(1232)K, NK , X' (1385)m
A(2070) 3/2F * * * $(2070) 5/2F * R
A(2080) 5/2~ * * * 2(2080) 3/2t x
A(2085) T7/2%F o K% * X(2100) 7/27 * * *
A(2100)  7/27  kwxk xkkk kk NK* gg;;gg é?; : i : :
A(2110) 5/2+ K%k %k Kk NK* ¥ (2250) ok ok * *
A(2325) 3/2  « * $(2455) 5
A(2350)  9/2F ek Kook * 2/(2620) *
A(2585) * *

Studies on these hyperon states across different final states
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Cross-channel studies

Af - At

¢« AY > nKm?

e Af > 3Y ntmt
« AY -5 3070zt
« Af >3t rt
« A > Anm?

A -2l

Af - pKm®
Af - Antrf
Af - 27!
Af - X0t
Af - 2tpr®

— 4 0
Ec = pKsm

aiRsE 2025F R F LMY S

AF - 2 0gt

« At > An¥n?
« Af >y ntn?t
« Af > 3¥tnrr?

« Ef > pKn*




5CSIL A+ data samples at BESIII
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BESIIL, PRL131, 191901 (2023)

in total, 6.4 fb-! data above A{ threshold (~0.8M Af A¢ pairs)
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Specialties of current ongoing
experiments

D>

BESI

LHCD
\ L)

Lo

Threshold production & two body Large statistics:

process LHCb XS ~100 ub; Belle XS ~1 nb
Clean background * High background

Absolute meas. with many * Good PID and vertexing
systematics cancel out * Complex production environment
Missing-mass technique: neutron, * Good hadron-ID and u-ID

neutrino ... * Good photon resolution in electron
Good photon resolution: machines

8 n, ...

They are complementary!
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BESIL Observation of AT > pK~etv

BESIII, PRD106, 112010 (2022)

20l ¢ data 10 I A A(1520)e’y, +data 3 Q&
8.2 A= A(1405)e*, — total fit
— total fit O o~ i
miim - e"’
> B A pKe'y, 2 < Plha® Ve
o 151 i > At~ pKar*n?
) Ai— pKpty Q
u g == other bkgs

—{ + "+,
S ~=- A}— pKn*n® S === Ac— pKtv,
() 3 - 4
> 10|~ ---other bkgs = 5
N S
5 Z
4 o

5}
88} >

84

-
a AR A B B -:-I-— -
14 1.5 1.6 1.7 1.8

M - (GeVic?)

B(Af » pK~e*v,) =(88+1.1+0.7)x10~*
B(AF — A(1520)e*v,) = (10.2 + 5.2 + 1.1)x10™*

 Second leptonic decay of At is observed!
* Good channel to study A excited states, such as A(1405) and A(1520)
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BESIT Amplitude analysis of A} —> An*7°

JHEP12, 033 (2022)
 First amplitude analysis of charmed baryon multi-hadronic decays

* Based on TF-PWA package: https://gitlab.com/jiangyil 5/tf-pwa

’ngfc d & I
& ackgroun a & |
21000 - — roea fie S §
> [ ey > 400 > 400
O NR,(r*10)A ) @) -
- | — n0%(1385)" - @
8 | a°=(1670)* 8 py
S 500_—:;02(1750); = L S L
= +3(1385) = q Z -
= _esaenp 4 < 200 5 200(
= b — x*2(1750)° = " =
9 3 " 4 3
0704 06 08 1 12 Q. ; 16 : 92 14 16 18 2 22
M, ..o (GeVic?) M, . (GeV/c?) M, (GeV/c?)
Theoretical calculation This work PDG

102 x B(A}F — Ap(770)*) | 4.81£0.58 [13] 4.0 [14, 15] 4.06 £ 0.52 <6
10° x B(Af — ¥(1385)Tn%) | 2.84+0.4[16] 2.240.4 [17] 5.86 £ 0.80 —
10° x B(AF — ¥(1385)%7F) | 2.8 +0.4 [16] 2.2 4 0.4 [17] 6.47 4 0.96 —

QA p(770)+ —0.27 £0.04 [13] —0.32 [14, 15] | —0.763 £ 0.066 | —
0t52(1385)+ 70 —0.9170:3> [17] —0.917+0.083 | —
Ot (1385)0 7+ —0.911915 [17] —0.794+0.11 | —

Many first measurements of intermediate states!

Sk 2025F R F LMY S 10


https://gitlab.com/jiangyi15/tf-pwa

%{i Al - pK~w* amplitude analysis

LHCb, PRD 108, 012023 (2023)

+ . 0 + .. — _ 10°
A¢ signals are selected via Ay — A;pu™ v from dataset ¢, F——————F
. . S b —Fullfit LHCb
taken in 2016, where only a subset of 0.4 M signals & 20f " suna 1767 -
n r Backgroun .
g 100F =
are employed : s F :
1013) y 10° 5-dlmﬁt % 80:_ E
£ Ty g Py e S @1.3M signals in 2016 -
= of | =z} ] g7 40 E
S S 4 j ¢ 20f -
£ A(2000) 1 3 3 ik L -
g L ' 1 2% 1 £° 225 23 235
s § 1 &, mpK 7*) [GeV]
2_ : A‘. _ i . ] !
05 3 35 4 45 0040608 1 12141618 2 0
mX(pK)[GeV?] mX (K *)[GeV?] mX(p *)[GeV?]
———————————————————————— Resonance a
Resonance Fit fraction (%) Model v/35 0.662
LHCb, EPJC 80, 986 (2020) A(1405) 7.7 K*(892) v/3S 0.873
o ; ; ng 6T .l]j A(1520) 1.86 A(1405) ~0.58
] s [ e i Allso0 52 A(1520) 0925
= F 8 O, [ =T 5K ] . -0.
TR NI T R R
L 14F IS . a7 ] A(2000) 9.58
T 12F S 4 : - A(1232)*+ 28.60 A(1690) —0.958
E 5 L .
E . |5 T . A(2000) ~0.57
4 . B 2059 o A(1232)*+ ~0.548
08F 3 3k f:# B R5 ] A(1700) "+ 3.90 4 :
0af . ,. Ry E R4 K*(892) 22.14 2(};88)) —0(520166
E . : T e T e 0 K(1430) 14.7 0 —0.
02 0 05 1 15 2 25 0 v
2 3 4 MZ(K_JZ*) [GeV2/c4] K0(1430) —034

m(pK-) [GeV?]
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% A? polarization and A7 - pK " &)
pOlarlmetry LHCb, JHEP 07, 228 (2023)

LHCb, PRD108, 012023 (2023)

Component Value (%) The amplitude model 1s used to

P, (lab) 60.32 £ 0.68 £ 0.98 £ 0.21 produce the distribution of the

P, (lab) ~0.41 £ 0.61 +0.16 = 0.07 : : ,

P. (lab) 247406403+ 1.1 kinematic-dependent polarimeter vector
P, (B) 21.65 £+ 0.68 +0.36 + 0.15 . :

r & 108 L 061 £ 0,00 £ 008 in the space of Mandelstam Varlgbles to
P, (B) —66.5+0.6+1.1+0.1 express the polarized decay rate in a

model-independent way.
A large AY polarization is found in b

semi-leptonic decays A) = AFu~v = |
e
« The obtained representation can facilitate Pl \Ki
polarization measurements of the A baryon S| memmeme N o
and eases inclusion of the A7 - pK~m* ¢ | Eegitnas =
decay mode in hadronic amplitude analyses. £ /; k,;‘;’;’;’;’;;;’;’;;;/ ,,,,, "
« At BESIII, the transverse polarization of A/ 251 R At 1T
can be obtained via AL - pK™nr* Iagy, iR
polarimetry T m w a

m?(K~7%) [GeV?], a,

Sk 2025F R F LMY S 19



D>

@1 Threshold cusp at the An threshold

OELLE X
) N _ >
1n AC — pK TU ' selle, PRD108, L031104 (2023)
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2 7”3 3'5 18 1 T 17 : T : 2 = .
m*(pK)[GeV?] ® ek Geviet ” 1f(m) ‘ m—mg + 4 (I + gak)

: . : 2
The peaking structure is explained better by a threshold ~ mass: 1674.3 + 0.8 + 4.9 MeV/c

cusp than to a new hadron resonance by more than 7¢ width: 50.3 + 2.9133 MeV
consistent with the A(1670)
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Resonant structures in A} —» pK9n°

Belle, arXiv:2503.04371

(d) .'__'|'.A"'|"'I"'J"'I":"'l' 5__'|"'|"'|"'|-|'-"I"'|"'0"'0'
/g}p 45: & A(-,I‘- - pK n+ 1000 - L AC - szn
u L K )
+ U/_ 41— 4
Ac{d W+ d} m° A 800 *5' C
© % 35—_ — g % 35_— T
} S 600 E S " A
< I - § ¥ [
() u c (0 T Y & &
/u}p 5 - :
d B C
+fY _ 25— - 251
Ac{g o Cd} 0 - =
d} K 2_'0_'4‘ T e '1_8'_ 0 TR IS TS A i v v EAS 0
ME(K %) [GeV2/c] Mz(Kg‘rto) [GeV?c*]
» .,  bn threshold Belle, PRD107, 032004 (2023)
N L L S S B I T T ] % - ]
Q) & gl ’
S 1 3 °F | (d) ]
§ (G + ]
o 1 8% ]
E S, al- 5
§ - § I ]
O s 2r + 0 B
IS B W A0 sl ¢
: 1.2 1.4 1.6 1.8 0 2.2 2.4 2.6 2.8 . 3 .3.2.
M(pKQ) [GeV/c?] M(p®) [GeV/c?] M?(pn) [GeV?/c4]

* 1o obvious structure in the pK? mass distribution
* clear peaking structure near the pn mass threshold (N*(1535)?)
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Intermediate states in A7 - Ar™n

A good channel to investigate different types of hadron

states, especially tetraquark or pentaquark candidates

At - Amtn decay provides a good platform to study the internal
structure of ay(980)* whose exact nature remains elusive.

The An™ mode, representing a pure I = 1 combination, excludes
influences from A" resonances as compared to the Xm and pK
modes.

Study of low-lying excited %_ state, eg X(1380)%, can be
performed, along with the nearby state X(1385) 7
| Wang et al, CPL 41, 101401 (2024)]

Explore the A(1670) in AT —» An ™7 and compare with that in
AT > pK—nt

2025F R F LMY S 185



Hyperons in A, - An™ng

BESIIIL, PRD99, 032010 (2019) Belle, PRD103, 052005 (2021)
x10° L R B e e e e
14;_ T T T T |_; 4.5:_ _: 35
100 | —*— Data 12Indf=8.40/15 . 12; L : e
I —— Fitresult S 10F :z 4l - W%
P 2 > 5
Y [oeeerenes Signal curve o 8 o | 203
E [ Background curve ‘é 6; :r; 3.5} 1515 :>:
3 8 4; H ] = i 10
3 of E
= o B ]
g 0 1 1 deey | I
= 2.1 2.15 2.2 2.25 2.3 2.35
M(nAT') [GeV/c?]
: % T T T T T T T T 1 N
R TN IR AP i 400 1 1200f
2.25 2.26 2.27 2.28 2.29 23 [ ] N
M, (GeV/c?) o [TW 1 1000}
S s00ff . -
- —e— Data = | 4 H 7 8%
| 2ndf=11.5/18 ) 0N C ) H ] r
i — Fit result 2 200 . + + N 600
— I I =™(An)  states § I + H C
) . 3 4 ; 400
S 20 Non X' states 100 + o e +_L r
§ Random background st — T '“ *E 200:
- -rcosi N 5 [0 e e e r
S 0 17 75 18 i85 O
Z M(nA) [GeV/c?] M(A) [GeV/c?]
Resonances Mass [MeV/c?] Width [MeV]
0 ) : A(1670) 1674.3 £ 0.8 £ 4.9 36.1 £2.4+4.8
M(AT") (GeV/c?) >(1385)" 13848 +03+14 38.1+15+2.1
B A+ - E’H— = (091 +0.18 +0.09)%. Decay modes B(Decay mode)/B(A] = pK~x")
c n
Al = A(1670)x"; RN e
A(1670) - mA (554 £0.29 £ 0.73) x 10
Al — nZ(1385)° 0.192 = 0.006 = 0.016

RS 2025F R F LMY S 16



BESIT Partial wave analysis of A} > Amr™n

PRL134, 021901 (2025) =

« 8x A samples are used with combination of n » yy and ttn™m
 BDTG trained sample with about 1312 signals with purity of

about 80%
* Based on 1 1-PWA package: https:/gitlab.com/jiangyil 5/tf-pwa

n,-_'y‘: :‘o - - . data
150} (s = 4682 Mev o
a - —+ Data 12
S  — Fit result '
> - % Signal
Q [~ Combinatorial &
= 1001 background 210
00 - Simulated background 2
o i S
~— B S
: N & 0.8
g S50r
Q>) :'..".‘,"
m i + 0.6 -
+ | .
8_2 2.25 23 16 1.8 20 22 24 26 28 3.0
M} (GeV?/c?)
M, (GeV/c?) A
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https://gitlab.com/jiangyi15/tf-pwa
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o
®
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Events / (0.025 GeV/c?)

Baseline model of A7 - Ar™n

—+ Sweighted data

— Total fit

— Aa (980)"
ANR (')

— Z(1385)"

A(1670)1|:”

200

Events / (0.020 GeV/c?)

100(
| N
07 08 09 1 LI 13 14 15 16
M, (GeV/c?)
1.2
:E 1.0
N;':o‘s-
0.6
16 18 20 22 24 26 28 30 16 18 20 22 24 26 28 3.0
M2, (GeV?/c?) M2+ (GeV?/c*)

Process FF (%) S o
Aao(980)T 54.0+84+26 13.10c 0.917) 7% +£0.08
2(1385)+’r] 304426107 22.5¢ —=0.611+0.15+0.04
A(1670)7" 141+28+12 11.70 0.21+0.27 +0.33

ANRy+

15.4£5.3

6.70

HARAS

0.4

0.3

0.2

0.1

PRL134, 021901 (2025)

100

50

Events / (0.021 GeV/c?)

M AN (GeV/c?)

A} > Aay(980)* firstly observed
Decay asymmetries obtained

based on PWA amplitudes

O Aap(980)+

a'53(1385)+n

QA (1670) 7+

AF > Aag(980)t |2

At S Aag(os0)t |?

H%,o H—C%,o

AF S Aag(980)t |2 AF S Aag(os0)t|?
H>c 0 H%e 0

1y )

2 2’
HA;"—>>:(1385)+1, HA'C*‘—>>:(1385)+7;

2

A ozasss)+y 2 AT —ozasss)+y
AT —aaeT0) Rt ‘HA+—>A(1670)7T 2

1

1o

%
HAj-»A(167o)7r+ HA SAa@e70)nt |2

1o -3.0

2

1
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Test of X(1380) in A7 - Amr™n

PRL134, 021901 (2025) =

Baseline model Model A Model B
—— Sweighted data —+ Sweighted data - —+ Sweighted data
& 550 - — Total fit & - — Total fit & - Xo%g(t))"
-~ — B + ~ - — + ~ — — AQ
> I ;\\;)(9?(0“1") > 200 _Aa0(9803 > 2001 — ANR, ey
3 R, 3 £(1385)' & S 1385y
= — X(1385)'n = Z(1380)m o £(1380)"
8 L AQ670)m a i — A(670)* g — A(670)*
8‘ 100 i e 100+ [ Total interference 8 100+ [ Total interference
m 0 :‘; m O : . T e m 0 i e
13 14 15 16 17 13 14 15 16 17 13 14 15 16 17
M, . (GeV/c?) M, . (GeV/c?) M, . (GeVl/c?)
Process Model A Model B

Aao(980)T 52.9 + 4.5 (13.40) 50.6 +8.0(11.10)
%(1385)+n 36.6 +2.6 (15.80) 31.3 + 3.0 (14.60)
A(1670)7+ 10.7 +1.4(15.00) 9.0 +1.6(11.90)
%(1380)*n 15.5+4.4(6.10) 17.7+5.7(3.30)

ANRy+ 11.3 + 4.4 (4.20)

« An evidence of 2(1380)% is found with significance larger than 3¢

s i EApN 10



Comparison of X*" helicity angles

Baseline model

PRL134, 021901 (2025) =

Model B

40f 40} 40f
o i (=] L = N
g _t g _t g _t
S 20f S 20f S 20f
g (| praremmrs g O g 0 :ri“”fig??’““‘“ '
e T R e e I g
20—’ 20 s 20— Ea
L — A(1670)T L — A(1670)n L — AQ67O
- B Towl interfefence . N [ ED Totlinterfeence ., , . [CO Towlimerfepence | ), o4, o,
1 05 0 0.5 1 1 05 0 0.5 1 1 05 0 0.5 1
cos(6y...) cos(0s..) cos(6-.)
Kinematic region: I —4 Sweighted data
2 40 — Baseline model
2 o0 : -
MAn > 1.72 GEV/C g 30__ Model B
~ [
2 20F
Better description of 2" helicity § !
angle distribution with inclusion  ® |o¢ %*
of £(1380) : 1 +
0 L | IR | PR I TR| B
-1 -0.5 0 0.5 1
cos(6s..)
s i EApN
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Partial wave analysis of A - An™np (&)
PRLI34, 021901 2025) =

This work BESIII previous Belle
B(AF — Antn)(%) 1.94 £0.13 1.84 £0.26 1.84 £0.13
B(AF — Aap(980)7) - B(ap(980) — 7t n)(%) 1.05 4+ 0.18 - -
B(AF — 3(1385)Tn)(x1073) 6.78 £0.76 9.1 £2.0 12.14+1.5
B(Af — A(1670)°7) - B(A(1670)° — An)(x1073) 2.74 4+ 0.62 — 3.48 4+ 0.53
(Nqg(980)+ 0.91%7% £ 0.08 — —
012(1385)+n —0.61 £ 0.15 — —
QA (1670)07+ 0.21 £0.43 — —
Decay Mode Ref. [19] Ref. [20] Ref. [21] Ref. [14]
A} — $(1385)Tn (x1073) 10.4 21+11/144+1.0 6.24+0.5(3.1£0.6) 5.3+0.8(7.3+1.5)
Decay Mode Ref. [26] Ref. [27]
AF — Aap(980)F 1.9 x 1074 (L7725 4£0.3) x 103

 Iftaking B(ay(980)* » n*n) = (85.3 + 1.4)%,
B(A} - Aay(980)) = (1.23 + 0.21)%, which differs significantly
larger than theoretical prediction by 1-2 orders of magnitude.

« Large decay asymmetry in A} - Aay(980)7

2SiRE i EApN 21



A(1670) decay rates

Comparing the fraction of the A(1670) in A — Am*n and that
in Af - pK~n™:

B(At - A(1670)tt, A(1670) > An) = (2.74 + 0.62)><1O‘3 |[BESIII2025]
B(Af-A(1670)t, A(1670)-pK~)
BAF opK-m") = (1.18 + 0.33)% [LHCDb 2023]

B(AJCr — pK‘7T+) = (6.24 + 0.28)% [PDG2024]

B(A(1670)-pK~) )
B(A(1670)-An) (26.9 +9.7)%

We have

A(1670) DECAY MODES

Mode Fraction (I'; /T)
T NK 20-30% _

The rate of NK from the previous
Ty i 25-55% measurement seems too large!

Sk 2025F R F LMY S 29



Structures near NK threshold
in A > An"n "

BT . Belle, PRL 130, 151903 (2023)
NQ 605 %f \* X1I03 i . . i i i i : : ?<1|03 T
> r ¥ —_ 1 L =
2 % / Lrop INK threshold | 3" ¢
:. 40§ /\ g ;a... : 1 E :‘.a'
£ 30 i o f N
3 20f / L5t | ~ 5f
% ol \ £ | g |
8.25 226 227 228 229 2.3 2.31 2.32 o ; : I R e, e
4
M(An*n*) [GeV/c?) o * _ ol
520 e Ll b > of ‘m ++I } M JH‘M
Q__(z): H}* Hi¥ ” Fiyt m} “ }HMHFH* f M a _(2) ] 1 HH? “ ﬁh IH} meH m H H' ]
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=Y

Enhancement around 1.43 GeV/c?:

 significances are larger than 6.2 o

* the current statistics can not distinguish the
hypothesis of the £(1430) or NK threshold cusp.
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Summary

Charmed baryon multi-body weak decays provide a unique
laboratory to study the light hadron spectroscopy

In recent years, experimental activities are mostly on the A}
decays, esp. at BESIII, LHCb and Belle

Amplitude analysis 1s a necessary to disentangle the

interferences of different intermediate states
v At - pK~m* at LHCDb
v At > Artn® and A *n at BESIII

More studies are expected not only on AL decays, but also on

E;r /% and Y decays. For example:

v Amplitude analysis on AY —» A3m to understand the Am structure
as a 2(1430) or NK threshold cusp

v Cross-channel studies via AY - pKcn®, pKK, pnm, pKtn~ and
pKnm; AL —» Smm; E. - Ehh',Zhh', Ahh', p3h/p2h; Q. —
QO ntn® =Kt

v Semi-leptonic decays of AY - pKutv

Thank you!
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Backup
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Test FSI model of a((980)" and A(1670)

= [ = -i— @) 400
NU 100 | — Aa (980)" 0&)
; I —— ANR,(n*) ;
3t by 3o
— : Total interference .
S Sop g o
e | S
~ : =
AT £-200
5 0 =
= s
-400
1.8 2
M An (GeV/c?)

— Total fit

—+— Sweighted data

— Aa (980)* FSI
(M)
— X(1385)'n
— A(1670)* x
N Tocalniesferency =

200

150

100

N
(=]

Events / (0.025 GeV/c?)

=}

0.7 08

09 1 L1
M,., (GeV/c?)

—+ Sweighted data
— Total fit

— Aay(980)* FSI
— X(1385)'
— A(1670)*

Large interference between ay(980)* FSI with NR
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Structures in A7 - pK K" and A - prn—nt

m2(K~K*) [(GeV/c?)?]
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<
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Arbitrary unit
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Future prospects
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BESII Proposal of the upgrade BEPCII

An upgrade of BEPCII (BEPCII-U) has been approved in July 2021

and planned to be completed by the end of 2024
v Improve luminosity by 3 times higher than current BEPCII at 4.7 GeV
v Extend the maximum energy to 5.6 GeV

Ix10%1 {perade BEPCII o
~ ] EERD Capable of finishing the
E BEPCII proposed luminosity of
2 6x10%} + . g
A} data in shorter time
i 4% 10% |
= 1490 = 600 days

2x10%} Z .

> ©
W . : : 4

2.0 3.0 4.0 5.0 5.6
Ecm (GeV) '
Energy [ Physics motivations | Current data I Expected final data ] Tc | Ty t
1.6 - 4.9 GeV | Charmed baryon/XY Z 0.56 fb~1 15 b1 1490/600 days
cross-sections at 4.6 GeV at different /s
1.74 GeV _\_"-\_ cross-section N/A 1.0 T 100/40 days
1.91 GeV Y. Y. cross-section N/A 1.0 ! 120/50 days
1.95 GeV =. decays N/A 1.0 T 130/50 days
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(a)

ergy thresholds
ete”™ - AFX;
ete" oA,
e~ > X, 2,
ete” - E, B
ete™ - 0200

+
e+
+

4.74 GeV
4.88 GeV
4.91 GeV
4.94 GeV
5.40 GeV
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Cover all the ground-state charmed
baryons: studies on their production &
decays, CPV search, to help developing
more reliable QCD-derived models in
charm sector

Studies on the production and decays of
excited charmed baryons
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Total integrated Weekly luminosity [fb=1]

Future opportunity at LHCDb and Belle 11
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