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Introduction



Discovery of Xi_cc^++

PhysRevLett.119.112001 4



Other observations	on	Ξ""##

PhysRevLett.121.052002

✔

✔

PhysRevLett.121.162002
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Other studies on Ξ""##

• Ξ""## belongs	to	SU(3)	triplet	(Ξ""##, Ξ""# ,	Ω""# )

• Can	decay	into	Λ" or	Ξ" (SU(3)	anti-triplet)

• Can	decay	into	Σ	" ,	Ξ") ,	Ω" (SU(3)	sextet)

Two	most	promising	channels!
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List of studies on weak decays
1. Doubly heavy baryon weak decays: Ξ*"+ → 𝑝𝐾/, Ξ""# → Σ"##𝐾/ 1701.03284
2. Discovery potentials of doubly charmed baryons 1703.09086
3. Weak decays of doubly heavy baryons: the 1/2 -> 1/2 case 1707.02834
4. Weak decays of doubly heavy baryons: SU(3) analysis 1707.06570
5. Weak decays of doubly heavy baryons: decay constant 1711.10289
6. Weak decays of doubly heavy baryons: Multi-body decays 1712.03830
7. Weak decays of doubly heavy baryons: the 1/2 -> 3/2 case 1805.10878
8. Weak decays of doubly heavy baryons: the FCNC processes 1807.03101
9. Weak decays of doubly heavy baryons: 𝐵"" → 𝐵"𝑉 1810.00541
10. Weak decays of triply heavy baryons 1803.01476

…… I am sorry I can not list all of them

• Most	of	them	adopt QCD-based phenomenological	model
• Model	independent	calculation	is	highly	demanded

1.	QCD	Sum	Rules	Analysis	of	Weak	Decays	of	Doubly-Heavy	Baryons 1902.01092
2.	Light-Cone	Sum	Rules	Analysis	of	Ξ2234 → Λ23 Weak	Decays	 1903.03921
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QCD	sum	rules
Hadronic side
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Form	factors

Our standard parametrization:

Our practical parametrization:
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Hadronic	level:	version	1



12	Dirac	structures
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3	form	factors,	12	Dirac	structures!
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Hadronic	level:	version	2
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Hadronic	level:	version	2

12 equations, 12 unknowns

zhaozx


zhaozx
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Hadronic	level:	version	2

T12, T22: Borel parameters
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Hadronic	level:	version	2

Cutkosky	rules

How can we get these 𝐴6?



QCD	sum	rules
OPE side
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Dim-0	and	dim-3

no contribution
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Dim-5
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Dim-4
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2	topologies

qbarq,	qgqpert,	gg

cutting	rule



How to calculate

?
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An example
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Feynman	rules

15	gamma’s
→	
19 gamma’s

1. integrate	out u	and	v
2. write	the	amp	in	terms	

of	12	Dirac	structures
3. integrate	out k2	and	k3

k3

k2
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1. Integrate	out u	and	v
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2. Project onto 12 Dirac structures
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3. Integrate	out k2	and	k3
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3. Integrate	out k2	and	k3

Building	blocks:	
k3

k2



Numerical	results



28

Inputs

P.	Ball,	V.	M.	Braun	and H.	G.	Dosch,	Phys.	Rev.	D	44,	3567	(1991)	

zhaozx


zhaozx


zhaozx
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2 criteria are satisfied
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Reminder: Form	factors

Our standard parametrization:

Our practical parametrization:
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Error	estimate
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Results	and	comparison



Summary	and	outlook
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Summary

• We have adopted QCDSR	to investigate the weak decays
of spin-1/2 doubly-heavy	baryon	to	spin-1/2	singly-heavy	
baryon

• On the OPE side, dim-0, 3, 5 are considered, and dim-4
can be neglected

• We have also considered	the	contribution	from	the	
negative	parity	baryons to	eliminate the ambiguousness
on the choice of the form factors

• No model-dependent parameters are introduced
• Our results are comparable to other works
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Outlook

• Go ahead to investigate
-- 1/2	->	3/2 cases
-- FCNC processes

• More important, the lifetime of doubly-heavy baryon!

B.	Guberina,	B.	Melic	and	H.	Stefancic,	hep-ph/9911241
H.	Y.	Cheng	and	Y.	L.	Shi,	Phys.	Rev.	D	98,	no.	11,	113005	(2018)	



Thank you for your attention!
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backup



Outline
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Dim-5
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Calculation:	the	1st step
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Calculation:	intermediate	results


