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• Background of charmed baryon two body decays (CBTD)

• Global analysis of CBTD in IRA

• Equivalence of IRA and TDA in CBTD

• The strong phase of each diagram and possible the CPV

Background of charmed baryon two body decays (CBTD)



• Lower threshold
• More experiment data
• Richer phenomena
• Good in SU(3) symmetry

Background of charmed baryon two body decays (CBTD)

The charmed baryon two body decays(CBTD)



Symmetry analysis:    SU(3)F symmetry!

• No dynamics
• SU(3) relations
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SU(3) analysis in 
recent years:
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The charmed baryon two body decays(CNTD)

There is one parameter a’still can not be determine.
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Global analysis of CBTD in IRA
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Possible to determine 
the last one amplitude 
in IRA

The charmed baryon two body decays(CBTD)



Global analysis of CBTD in IRA
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SU(3) decompositions in IRA



Global analysis of CBTD in IRA
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SU(3) decompositions in IRA



Global analysis of CBTD in IRA

excluded data

predicetion

Need consider the strong phase ?

35 experimental data
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Equivalence of IRA and TDA in CBTD

Equivalence

The charmed baryon two body decays(CBTD)
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Ko ̈rner-Pati-Woo (KPW) theorem

Equivalence of IRA and TDA in CBTD
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Global analysis of CBTD in IRA
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Equivalence of IRA and TDA in CBTD

The charmed baryon two body decays(CBTD)



Penguin

New physics

Symmetry breaking

New weak phase

Equivalence of IRA and TDA in CBTD
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The strong phase of each diagram and possible the CPV

35 experimental data 35 parametersStrong phase

Add strong phase corresponding to TDA diagram

18+11-1=28 parameters

The charmed baryon two body decays(CBTD)



The strong phase of each diagram and possible the CPV

Generally, new weak phase can not 
be determined without the anti-
baryon decay data.

• In SU(3) symmetry, strong phase is 
global phase.

• New weak phase only entry the 
Cabibbo-suppressed processess. 

Determine the strong phase by 
Cabibbo-allowed and doublely 
Cabibbo-supressed processes

Determine the weak phase by  
Cabibbo-supressed processes

If there is not necessary 
to add the new weak 
phase, the fit result of 
new weak phase should 
equal to zero with its 
error.

The charmed baryon two body decays(CBTD)



The strong phase of each diagram and possible the CPV

Using all 35 experimental data

Determine the weak phase by  
Cabibbo-supressed processes

If there is not necessary 
to add the new weak 
phase, the fit result of 
new weak phase should 
equal to zero with its 
error.

Determine the strong phase by 
Cabibbo-allowed and doublely 
Cabibbo-supressed processes

Penguin weak phase:

The charmed baryon two body decays(CBTD)



The CPV in CBTD
The strong phase of each diagram and possible the CPV

Different strong phase and weak phase

Our work



The CPV in CBTD
The strong phase of each diagram and possible the CPV

Our work

Prediction

We need more data to reduce the error



Conclusion
The strong phase of each diagram and possible the CPV

• An global analysis of CBTD in IRA are given within 
chi^2/d.o.f=1.28.

• The equivalence of TDA and IRA shows T1 T2 diagram are 
dominant.

• By considering the differentence of IRA and TDA in numerical 
analysis, we add a new weak phase in our work.

• By determineing the weak phase in global analysis phi=-
1.16(85),  we observe that the fit vaule aligns with expectations 
for the QCD penguin’s weak phase.



The penguin contribution in CBTD
Back up

decompositions in IRA



The penguin contribution in CBTD
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The penguin contribution in CBTD
Back up


