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𝚲𝐜": The lightest charmed baryon spectroscopy

• Most	of	the	charmed	baryons	will	eventually	decay	to	𝛬!".

• The	𝛬!"	is	one	of	important	tagging	hadrons	in	c-quark	counting	in	the	productions	
at	high	energy	experiment.

• Naïve quark	model	picture:	a	heavy	quark	(c)	with	an	unexcited	spin-zero	diquark	
(u-d).		Diquark correlation	is	enhanced	by	weak	Color	Magnetic	Interaction	with	a	
heavy	quark(HQET).

• 𝛬!" may	reveal	more	information	of	strong-	and	weak-interactions	in	charm	region,	
complementary	to	D/Ds
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New	data	samples	in	2020	and	2021
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Available	data	for	charmed	baryons
ü 0.567	Rb-1	at	4.6	GeV	(35	days	in	2014)
ü 3.9	Rb-1	scan	at	4.61,	4.63,	4.64,	4.66,	4.68,	4.7	GeV	(186	days	in	2020)
ü 1.93	Rb-1	scan	at	4.74,	4.75,	4.78,	4.84,	4.92,	4.95	GeV	(99	days	in	2021)
l 8x Λ! data that those at 4.6GeV.(~0.77M Λ"#$Λ"$)
l accessible to Σ!/Ξ!/Λ"∗  prod. & decays 

Two major changes in BEPCII machine:
• max beam energy: 2.30è2.35(2020)è 2.48 GeV(2021)
• top-up injection: data taking efficiency increased by 20~30%

Belle data for	𝚲𝒄%𝚲𝒄
PRL 101, 172001 (2008) 

CPC46.113003(2022)



Production measurement near threshold
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• e+e-→ 𝛬!"𝛬!&	cross	section	are	measured	at	twelve	energy	
points	from	4.612-4.951GeV	.

• Indicate	no	enhancement	around	Y(4630)	resonance.	
=>Conflict	with	Belle.

• |GE/GM|	ratio	are	derived	by	fitting	to	angular	distribution.

• The	oscillations	on	|GE/GM|	ratio	is	significantly	observed	
with	higher	frequency	than	that	of	the	proton.	

PhysRevLett.131.191901(2023)



Production measurement near threshold
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• e+e-→ 𝛬!"𝛬!&	cross	section	are	measured	at	twelve	energy	
points	from	4.612-4.951GeV	.

PhysRevLett.131.191901(2023)



𝚲𝐜" weak decay picture in theory
• Contrary to charmed meson, W-exchange contribution is important.(No color suppress 

and helicity suppress)

• Phenomenology aim at explain data and predict important observables.
• Calculate what they can(HQET, factorization)+parametrize what they cannot + some 

non-perturbations extracted from data=> explain and predict.

2024/5/12 6



Recent	studies	on	the	Λ#"	measurments	at	BESIII	
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l Λ&' leptonic	decays
p	Λ𝒄' → 𝛬𝑒'𝜈),	𝛬𝜇'𝜈* :	PRL	129.231803 (2022).		PRD	108.L031105	(2023).
p	Λ𝒄' → 𝑝𝐾+𝑒'𝜈) 																													:	PRD	106.112010	(2022).
p	Λ𝒄' → X𝑒'𝜈) 																													:	PRD	107.052005	(2023).
p	Λ𝒄' → 𝛬π'π+𝑒'𝜈),		𝑝𝐾,-π+𝑒'𝜈)					:	PLB	843.137993	(2023).

l Λ&' hadronic	decays(two	body)
p  Λ𝒄' → nπ'																									 																						:	PRL	128.142001 (2022).
p  Λ&' → 𝑝𝜂. 																																											:	PRD	106.072002	(2022).
p  Λ&' → 𝑝𝜂,	𝑝𝜔																																																					:	JHEP	11.137	(2023).
p  Λ&' → 𝑝𝜋-,	𝑝𝜂																																																				:	arXiv2311.06883.
p  Λ𝒄' → Λ𝐾'																																																									:	PRD	106.L111101 (2022).
p  Λ&' → Σ-K', Σ'𝐾,-																																											:	PRD	106.052003	(2022).
p  Λ/' → Ξ-𝐾'																																																								:	PRL132.031801(2024).

l Λ&' hadronic	decays(multi-body)
p  Λ&' → 𝑛𝜋'𝜋-、𝑛𝜋'𝜋+𝜋'、𝑛𝐾+𝜋'𝜋'					:	CPC	 47.023001	(2023).
p  Λ&' → 𝑛𝐾,-𝜋',	𝑛𝐾,-𝐾'																																					:	PRD	109.072010(2024).
p  Λ&' → 𝑛𝐾,-𝜋'𝜋- :	PRD	109.072010(2024).
p 	_Λ/+ → 𝑛̀𝑋																																																														:	PRD	108.L031101	(2023).
p 	Λ/' → 𝛬𝜋'𝜋-																																																						:	JHEP	12.033	(2022).
p  Λ𝒄' → Λ𝐾'𝜋-,	Λ𝐾'𝜋'𝜋+																															:	PRD	109.032003(2024).
p  Λ/' → Σ+𝐾'𝜋'																																																		:	PRD(L)	109.L071103(2024).
p  Λ/' → Ξ-𝐾'𝜋-																																																			:	PRD	109.052001(2024).



Form factors of Λ𝒄" → 𝛬𝑒"𝜈$

• BF	is	updated	to	be	ℬ(𝛬!" → 𝛬𝑒"𝜈#)= 3.56 ± 0.11$%&% ± 0.07$'$% %=>precision	improved.

• Helicity	amplitude	deduced	form	factors	can	be	extracted	with	4D	fitting	to	data.

• The	differential		decay	rate	is	roughly	consistent	with	LQCD	calculation	while	discrepancies	can	be	noticed	on	FFs	
show	different	kinematic	behaviors.

• |Vcs|	element		from	charmed	baryons	is	measured	to	be	0.936 ± 0.017ℬ ± 0.024)*+, ± 0.007-!" 	which	is	
consistent	with	the	value	obtained	in	charmed	mesons	decay.	
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N=1253±39

PRL 129,231803(2022)



Decay asymmetry for pure W-exchange process  Λ() → Ξ*K)
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• Λ&' → Ξ-K'	is	pure	W-exchange	process	which	have	significant	
contributions	in	charmed	baryon	decay.

• Nonfactorizable	W-exchange	diagram	cannot	be	calculated	using	
theoretical	approaches.

• 	
• Long-standing	puzzle	on	how	large	the	S-wave	amplitude.

• Experimental	measurement	of	decay	asymmetry	is	crucial	and	
urgent.

arXiv2309.02774(PRL	accepted)



Decay asymmetry for pure W-exchange process  Λ() → Ξ*K)
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arXiv2309.02774(PRL	accepted)

• The	joint	angular	distribution	for	 Λ'" →
Ξ(K"	is	derived	based	on	helicity	
amplitude.



Decay asymmetry for pure W-exchange process  Λ() → Ξ*K)

!"!#$%$&! ((

PRL132.031801(2024)

• From	the	Eit,	we	obtain	𝛼0.1/ = 0.01 ± 0.162343 ±
0.032523 	and	𝛽0.1/ = −0.64 ± 0.692343 ± 0.132523 	
and	𝛾0.1/ = −0.77 ± 0.582343 ± 0.112523

• 𝛼0.1/is	in	good	agreement	with	zero=>strong	
identiEication	for	theoretical	predictions.

• Combine	decay	width	and	decay	asymmetry,	the	
decay	dynamics	parameters	are	derived.

• Especially,	cos(𝛿6 − 𝛿,)	is	measured	to	close	to	
zero.=>not	considered	in	previous	literature.

• Fills	the	long-standing	puzzle	on		how	to	model	
𝛼0.1/ 	and	ℬ(Λ&' → Ξ-K')	simultaneously.



PWA	for	𝛬+) → 𝛬𝜋)𝜋*

• About	10K	events	survived	which	purity	is	larger	than	80%.

• PWA	based	on	helicity	amplitude	is	performed.

• Interference	mostly	exist		between	𝛬ρ 770 	and	Σ(1385)-/'𝜋'/-.

!"!#$%$&! (!

JHEP	12.033	(2022).



PWA	for	𝛬+) → 𝛬𝜋)𝜋*

• Decay	asymmetry	parameters	can	be	obtained	by	the	fit	results	of	the	partial	
wave	amplitudes.	

!"!#$%$&! ("

JHEP	12.033	(2022).



PWA	for	𝛬+) → 𝛬𝜋)𝜋*

• NO	theoretical	models	is	able	to	explain	both	BFs	and	decay	asymmetries	simultaneously.

• Fruitful	results	are	extracted	which	provide	crucial	input	to	extend	the	understanding	of	dynamics	
of	charmed	baryon	hadronic	decays.

!"!#$%$&! (#

JHEP	12.033	(2022).



Coming soon stay tunned
• Λ𝒄" → 𝑛𝑒"𝜈*(release	soon)
• Λ𝒄" → Σ"𝜋&𝑒"𝜈*、 Σ&𝜋"𝑒"𝜈*
• Λ𝒄" → 𝑝𝜋&𝑒"𝜈*
• Λ𝒄" → 𝑛𝐾+(𝑒"𝜈*

• Λ!" → 𝑝𝐾,(、 𝑝𝜙
• 𝛬!" → 𝑝𝐾+(、 𝛬𝜋"、 Σ(𝜋"、 Σ"𝜋((Decay	asymmetry	and	polarization	study	)

• 𝛬!" → 𝑛K"𝜋((DCS)
• Λ!" → 𝑝K&𝜋"、 𝑝𝐾-(𝜋(、 𝑝𝐾,(𝜋(
• 𝛬!" → 𝛬𝐾+(K"、𝛬𝐾+(𝜋"(𝛬K∗")
• Λ𝒄" → Σ(𝜋"𝜋(、 Σ"𝜋"𝜋&	、 Σ&𝜋"𝜋"
• 𝛬!" → Σ"K"K" (𝜙)、 Σ"K"𝜋&(𝜋()、 Σ(𝐾+(K"、
• 𝛬!" → Ξ&K"𝜋"、Ξ(𝐾+(K"

• Λ!" → 𝑝K&𝜋"𝜋(	、 𝑝𝐾,(𝜋"𝜋&

• 𝛬!" → 𝛬𝑋、𝐾+(𝑋、𝑝𝑋

!"!#$%$&! ($



课题整体目标、指标
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Proposal	of	the	BEPCII	upgrade
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• optimized energy at 2.35 GeV with luminosity 3 times higher than the current 
BEPCII.
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Energy thresholds 
ü Λ!"sΣ!& 4.74 GeV
ü Λ!"sΣ! 𝜋 4.88 GeV
ü Σ! sΣ!  4.91 GeV
ü Ξ! sΞ!  4.95 GeV
ü Ω!(rΩ!( 5.4 GeV



Prospect Charm Baryons data sample at BESIII
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Summary
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• BEPCII	energy	upgrade	during	2020-2021	has	improved	the	
BESIII	capability	in	Λu physics	by	accumulating	more	statistics	
at	different	energy	points	and	pose	opportunity	to	study	
Λuv	production	and	decays.

• BESIII	has	been	playing	signiBicant	role	in	studying	Λu	decays

• Many	new	results	of	Λu decays	have	been	published	in	2022	
and	2023.

• Proposal	of		BEPCII	upgrade	(3x	luminosity	and	energy	up	to	
5.6	GeV)	will	greatly	extend	the	physics	opportunities	in	c-
baryon	sector.



Thanks 
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Form factors of Λ𝒄" → 𝛬𝜇"𝜈%

• BF	is	updated	to	be	ℬ(𝛬!" → 𝛬𝜇"𝜈/)= 3.48 ± 0.140121 ± 0.100301 %=>3times	more	
precise	than	prior	results.

• Lepton	Rlavor	universality	are	reported 0.98 ± 0.050121 ± 0.030301 =>compatible	with	
Standard	Model(0,97).

• Form-factors	parameters	forΛ𝒄" → 𝛬l"𝜈𝐥	are	determined	to	test	and	calibrate	for	LQCD.
!"!#$%$&! !!

PRD	108.L031105	(2023)



BF Measurements of Λ𝒄" → 𝑝𝐾#𝑒"𝜈$

• 𝛬/' → 𝑝𝐾+𝑒'𝜈)	is	firstly	observed	with	significance	of	8.2𝜎.

• Evidence	of	𝛬/' → 𝛬(1520)𝑒'𝜈)	(3.3𝜎)	and	 𝛬/' → 𝛬(1405)𝑒'𝜈)	
(3.2𝜎)		are	found.

• BFs	are	measured	to	be	:
Ø ℬ(𝛬/' → 𝑝𝐾+𝑒'𝜈))= 0.88 ± 0.172343 ± 0.072523 ×10+8,	
Ø ℬ(𝛬/' → 𝛬(1520) 𝑒'𝜈))= 1.36 ± 0. 562343 ± 0.112523 ×10+8	and	
Ø ℬ(𝛬/' → 𝑝𝐾+9:9+;(=>?-)𝑒'𝜈))= 0.53 ± 0.152343 ± 0.062523 ×10+8.

• 𝑅 = ℬ(;0/→6C1)/D2)
ℬ(;0/→E)/D2)

= (2.1 ± 0.42343 ± 0.12523)%
• =>	the	only	observed	SL	channel	beyond	𝛬/' → 𝛬 𝑙'𝜈F

!"!#$%$&! !"

PRD	106.112010	(2022).

N(𝜦(𝟏𝟓𝟐𝟎)𝒆"𝝂𝒆)=8.4±4.3
N(𝜦(𝟏𝟒𝟎𝟓)𝒆"𝝂𝒆)=14.8±6.7

N(𝒑𝑲4𝒆"𝝂𝒆)=33.5±6.3



BF measurement of Λ𝒄" → 𝑋𝑒"𝜈$
• WS	technique	is	used	to	subtract	charge	symmetric	
backgrounds	in	each	momentum	bin.	

• PID	unfolding	approach	is	performed	to	obtained	the	
positron	yields	which	is	suffered	from	the	
contamination	of	other	particle	types(π'、K'、𝑝).

• Extrapolation	of	positron	momentum	spectrum	to	
whole	phase	space	region.

• BF	is	measured	to	be	ℬ(𝛬/' → 𝑋𝑒'𝜈))= x
y

4.06 ±
0.102343 ± 0.092523 %=>precision	improved	compared	
with	PRL121,251801(2018).

• G(;0/→E)/D2)
G(H→E)/D2)

= (1.28 ± 0.05)%
• =>	improve	the	power	to	identify	different	predications.
• =>HQE(1.2),	EQM(1.67)

!"!#$%$&! !#

PRD	107.052005	(2023).

PRD49,1310(1994)
PRD83,034025(2011)
PRD86,014017(2012)



Λ𝒄" → 𝛬π"π&𝑒"𝜈$,		𝑝𝐾'(π&𝑒"𝜈$

• 4.5Rb-1	e+e-	annihilation	data	are	used	
to	search	Λ𝒄" → 𝛬π"π&𝑒"𝜈5 ,		
𝑝𝐾+(π&𝑒"𝜈5

• No	signiRicant	signal	is	observed	and	
hence	the	upper	limits	on	BFs	are	set	
to	be	 ℬ 𝛬!" → 𝛬𝜋"𝜋&𝑒"𝜈5 <
3.9×10&6	and	ℬ 𝛬!" → 𝑝𝐾+(π&𝑒"𝜈5 <
3.3×10&6	at	90%	CL.

• ℬ 𝛬!" → 𝛬(1520)𝑒"𝜈5 < 4.3×10&7	
and	ℬ 𝛬!" → 𝛬(1600)𝑒"𝜈5 <
9.0×10&7	at	90%	CL	assuming	all	
𝛬𝜋"𝜋&	combinations	come	from	𝛬∗.

• Limited	sensitivity	to	identify	
different	theoretical	calculations.

!"!#$%$&! !$

PLB	843.137993	(2023)



First observation of 𝚲𝒄" → 𝒏𝝅"

• First	singly	Cabibbo-suppressed	𝛬!"	decay	involved	neutron	was	observed(7.3𝜎).

• Absolute	BF	is	measured	to	be	ℬ(𝛬!" → 𝑛𝜋")= 6.6 ± 1.2$%&% ± 0.4$'$% ×1045.	
• =>Consistent	with	SU(3)	rlavor	asymmetry		prediction[PLB790,225(2019),	]
• =>twice	larger	than	the	dynamical	calculation	based	on	pole	model	and	CA[PRD97,074028(2018)]	

• ℬ(𝛬!" → 𝛬𝜋")= 1.31 ± 0.08$%&% ± 0.05$'$% ×1046=>Consistent	with	previous	BESIII	results
• ℬ(𝛬!" → 𝛴7𝜋")= 1.22 ± 0.08$%&% ± 0.07$'$% ×1046 =>Consistent	with	previous	BESIII	results

• 𝑅 = ℬ(9"#→;<#)
ℬ(9"#→><$)

> 7.2@90%𝐶. 𝐿.	(ℬ(𝛬!" → 𝑝𝜋7)< 8.0×104?	@90%C.L.from	Belle)
• =>Disagrees	with	SU(3)	rlavor	asymmetry	and	dynamical	calculation	(2-4.7)	while	in	consistent	with	SU(3)	

plus	topological-diagram	approach(9.6).

!"!#$%$&! !*

PRL	128.142001 (2022).
N(𝒏𝝅")=50±9



First observation of 𝚲𝒄" → 𝒑𝜼)

• An	evidence	of		singly	Cabibbo-suppressed	𝛬!# →
𝑝𝜂&decay	was	obtained(3.6𝜎).

• Absolute	BF	is	measured	to	be
• ℬ(𝛬!# → 𝑝𝜂&)= 5.62$'.)*#'.*+ ± 0.26 ×10$*.	
• =>Consistent	with		Belle’s	relative	measurement.
• =>	obviously	higher	than	Constituent	quark	model

• The	statistics	of	data	is	quite	limited.
!"!#$%$&! !%

PRD	106.072002 (2022).
N(𝒑𝜼., 𝝅'𝝅+𝜼)=𝟒. 𝟗+𝟐.𝟔'𝟑.𝟐

N(𝒑𝜼., 𝛄𝝅'𝝅+)=𝟒. 𝟑+𝟐.𝟐'𝟐.𝟔



Λ*" → 𝑝𝜂,	𝑝𝜔

• ℬ(𝛬!" → 𝑝𝜂)= �
�

1.57 ± 0.110121 ±
0.040301 ×10&7

• ℬ(𝛬!" → 𝑝𝜔)= �
�

1.11 ± 0.200121 ±
0.070301 ×10&7

• Most	precise	single	measurement	to	
date

• Provide	more	stringent	test	for	
different	theoretical	models.

!"!#$%$&! !&

JHEP	11.137	(2023).



Λ*" → 𝑝𝜋(,	𝑝𝜂

• Simultaneous	fit		to	DT	data	sample	at	different	c.m.	energies,	yields

• ℬ(𝛬*+ → 𝑝𝜂)= 1.63 ± 0.31,-.- ± 0.11,/,- ×1001 [6.9𝜎]=》precision	worse	than	ST	method.

• ℬ(𝛬*+ → 𝑝𝜋2)= 1.5602.45+2.67	 ± 0.20 ×1008	[3.7𝜎]=>	first	evidence
• result	distinctly	exceeds	the	upper	limit	measured	by	Belle(< 8.0×1004)

• ℬ(𝛬*+ → 𝑛𝜋+)/ℬ(𝛬*+ → 𝑝𝜋2)= 4.209.:+7.7=>	consistent	with	various	phenomenological	predictions

!"!#$%$&! !"

arXiv2311.06883.



BF measurement of Λ%" → Λ𝐾"

• Singly	Cabibbo-suppressed	BF	are	measured	relative	to	the	CF	process.

• 𝑅 = ℬ(;0/→U1/)
ℬ(;0/→UV/)

= 4.78 ± 0.342343 ± 0.202523 %

• =>Consistent	with	Belle 7.4 ± 1.0,WXW ± 1.2,Y,W %	and	BaBar 4.4 ± 0.4,WXW ± 0.3,Y,W %

• ℬ 𝛬/' → ΛK' = 6.21 ± 0.442343 ± 0.262523 ± 0.34Z)[ ×10+\

• =>significantly	lower(~40%)	than	the	prediction	based	on	pure	SU(3)	flavor	symmetry,	constituent	
quark	model	and	current	algebra.	=>nonfactorizable	contribution	are	underestimated?

!"!#$%$&! #$

PRD	106.L111101	(2022)



BF measurement of Λ%" → 𝛴&𝐾", 𝛴"𝐾'&

• Two	singly	Cabibbo-suppressed	decays	which	only	receive	
nonfactorizable	contribution	are	observed.

• 𝑅 = ℬ(;0/→].1/)
ℬ(;0/→].V/)

= 0.0361 ± 0.00732343 ± 0.00052523

• 𝑅 = ℬ(;0/→]/C@.)
ℬ(;0/→]/V/V1)

= 0.0106 ± 0.00312343 ± 0.00042523

• ℬ 𝛬/' → Σ-K' = 4.7 ± 0.92343 ± 0.12523 ± 0.3Z)[ ×10+\

• 	ℬ 𝛬/' → Σ'𝐾,- = 4.8 ± 1.42343 ± 0.22523 ± 0.3Z)[ ×10+\

• First	measurement	for	𝛬/' → Σ'𝐾,-.
• 𝛬/' → Σ-K'	is	consistent	and	comparable	with	Belle	and	BaBar.
• In	consistent	with	SU(3)	flavor	symmetry.
!"!#$%$&! #%

PRD	106.052003	
(2022).N(𝜮𝟎𝑲")=43.4±4.2 N(𝜮"𝑲𝒔

𝟎)=43.6±6.0

• 2D	fitting	is	performed	for	𝛬/' →
Σ'𝐾,-	since	the	contamination	of	
𝛬/' → 𝑝𝐾,-𝜋-



First observation of Λ() → 𝑛𝜋)𝜋*、𝑛𝜋)𝜋^𝜋)、𝑛𝐾^𝜋)𝜋)

• Two		singly	Cabibbo-suppressed	𝛬/' → 𝑛𝜋'𝜋-、𝑛𝜋'𝜋+𝜋' decays	and	one	CF	𝛬/' → 𝑛𝐾+𝜋'𝜋' was	
firstly	observed.

• Absolute	BFs	are	measured	to	be
• ℬ(𝛬/' → 𝑛𝜋'𝜋-)= 0.64 ± 0.092343 ± 0. 022523 %
• ℬ(𝛬/' → 𝑛𝜋'𝜋+𝜋')= 0. 45 ± 0.072343 ± 0. 032523 %
• ℬ(𝛬/' → 𝑛𝐾+𝜋'𝜋')= 1. 90 ± 0.082343 ± 0. 092523 %

• ℬ(;0/→6V/V1)
ℬ(;0/→9V/V.)

= 0.72 ± 0.11	=>crucial	inputs	for	SU(3)	flavor	symmetry.

• ℬ(;0/→9V/V.)
ℬ(;0/→9V/)

= 9.7 ± 2.4	=>	intermediate	resonances	contributions	needs	to	decouple.

• ℬ(;0/→9V/V1V/)
ℬ(;0/→9C1V/V/)

= 0.24 ± 0.04=>consistent	with	|Vcd|/|Vcs|= 0.224 ± 0.005.

!"!#$%$&! #!

CPC47.023001 (2023).
𝒏𝝅'𝝅𝟎

𝒏𝝅'𝝅+𝝅'

𝒏𝑲+𝝅'𝝅'7.9𝜎

7.8𝜎 > 10𝜎



Λ*" → 𝑛𝐾'(𝜋",	𝑛𝐾'(𝐾"

• The	precision	of	ℬ(𝑛𝐾+(𝜋")	improved	by	
a	factor	of	2.8

• First	evidence	for	singly-Cabibbo-
suppressed	decay		Λ'" →	𝑛𝐾+(𝐾"[3.7𝜎]

• Tension	with	SU(3)	flavor	symmetry	
prediction=>More	detailed	dynamic	
analysis	should	be	further	studied.

!"!#$%$&! ##

PRD	109.072010(2024).



BF measurement of 0𝚲𝐜^ → 0𝒏𝑿

• The	deposited	energy	in	EMC	is	used	to	identify	_𝒏.	

• Data-driven	technique	to	model	_𝒏	behavior	in	the	detector.

• Absolute	BFs	are	measured	to	be
• ℬ( ̅𝛬/+ → 𝑛̀𝑋)= 33.5 ± 0.72343 ± 1. 22523 %,	precision	up	to	4%.	

• All	known	exclusive	process	with	neutron	in	final	state	is	about	25%=>more	space	to	be	explored.

• Asymmetry	between	ℬ(Λ&' → 𝑛𝑋)	and	ℬ(Λ&' → 𝑝𝑋)	is	observed.

!"!#$%$&! #&

PRD	108.L031101	(2023).



Λ𝒄" → Λ𝐾"𝜋(,	Λ𝐾"𝜋"𝜋&	

• 	First	observation	of	the	singly	Cabibbo-suppressed	decay	Λ𝒄' → Λ𝐾'𝜋- [5.7𝜎]	

• 	First	evidence	of	the	singly	Cabibbo-suppressed	decay	Λ𝒄' → Λ𝐾'𝜋'𝜋+[3.1𝜎]	

• ℬ(;0/→UC/V.)
ℬ(;0/→UV/V.)

= 2.09 ± 0.392343 ± 0.072523 ×10+?

• ℬ(;0/→UC/V/V1)
ℬ(;0/→UV/V/V1)

= 1.13 ± 0.412343 ± 0.062523 ×10+?

• ℬ 𝛬/' → Λ𝐾'𝜋- = 1.49 ± 0.272343 ± 0.052523 ± 0.08Z)[ ×10+8

• ℬ 𝛬/' → Λ𝐾'𝜋'𝜋+ = 4.13 ± 1.482343 ± 0.202523 ± 0.33Z)[ ×10+\

• 3.5𝜎	deviation	with	SU(3)	flavor	symmetry	prediction.

!"!#$%$&! #'

PRD	109.032003(2024).



Λ+" → Σ&𝐾"𝜋"	

• 	Λ!" → Σ&𝐾"𝜋"	is	the	simplest	singly	Cabibbo	
Suppressed	process	with	a	Σ&	directly	in	the	final	
state.

• BESIII	firstly	observe	 Λ!" → Σ&𝐾"𝜋"	with	significance
of	6.4𝜎

• The	branching	fraction	is	measured	to	be	Y
Z

3.8 ±
1.30121 ± 0.20301 ×10&6

• ℬ(:;<→<==<><)
ℬ(:;<→<=><><)

= 2.03 ± 0.72 ×10&@~ 0.4 ± 0.1 s!@

• =>indicates	the	nonfactorization	contribution	is	
important.

!"!#$%$&! #(

PRD(L)	109.L071103(2024)



Λ+" → Ξ(𝐾"𝜋(

• CF	Λ*+ → Ξ2𝐾+𝜋2	are	observed	with	signiiicance	of	8.6𝜎	

• ℬ(Λ*+ → Ξ2𝐾+𝜋2)= 7.79 ± 1.46,-.- ± 0.71,/,- ×1001=>Smaller	than	theoretical	predictions

!"!#$%$&! #)

PRD	109.052001(2024).


