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The charmed baryon two body decays
• Lower threshold
• More experiment data
• Richer phenomena

• Not good heavy quark symmetry
• More nonperturbative effect
• More complicated
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The charmed baryon two body decays
Symmetry analysis:    SU(3)F symmetry!

• No dynamics
• SU(3) relations

• Nucl. Phys. B 956, 115048 (2020)
• JHEP 02, 165 (2020)
• JHEP 03, 143 (2022)
• JHEP 03, 143 (2022)
• Eur. Phys. J. C 82, no.4, 297 (2022)
• JHEP 09, 035 (2022)
• JHEP 02, 235 (2023)
• arXiv:2301.07443

SU(3) analysis in 
recent years:
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The global analysis 9 SU(3) rreducible amplitudes21 experiment data

18 form factors

The charmed baryon two body decays

JHEP 03 (2022) 143
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The global analysis 21 experiment data

The charmed baryon two body decays

JHEP 03 (2022) 143
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The global analysis

The parameter a’ can not be determined

The charmed baryon two body decays
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The global analysis

We predict 87 observables in 49 decays, using only 16 input form factors.
Strong predictive power

Very good symmetry
Very low chi^2 /degree of freedom 

The SU(3) symmetry is a very powful tool in charmed baryon two body decays

The charmed baryon two body decays
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BESIII~[30,31,32,33]
Belle~[34,35,36]

Totaly 28 experiment data

• More data to test the SU(3) symmetry.

• Stronger constrain for SU(3) parameter.

• A good  chance to study the undetermined 
parameters.

Experiment data in 2022

The charmed baryon two body decays
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The SU(3) symmetry in charm baryon two body 
decays

The decay of anti-triplet charmed baryons to an octet 
baryon  and an octet or singlet pseudoscalar meson.
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The SU(3) symmetry in charm baryon two body 
decays

IRA or TDA method?

Eur. Phys. J. C 80, no.5, 359 (2020)

SU(3) decompositions in IRATDA Hamiltonian



SU(3) symmetry

14

The SU(3) symmetry in charm baryon two body 
decays

IRA or TDA method?

Eur. Phys. J. C 80, no.5, 359 (2020)
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The SU(3) symmetry in charm baryon two body 
decays

Eur. Phys. J. C 80, no.5, 359 (2020)
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The SU(3) symmetry in charm baryon two body 
decays

relations between IRA and TDA

Eur. Phys. J. C 80, no.5, 359 (2020)
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The SU(3) symmetry in charm baryon two body 
decays

Find a consistent description in both 
TDA and IRA approaches.

Pointed out though the TDA approach is very intuitive, it suffers the 
difficulty in providing the independent amplitudes. On this point, the IRA 
approach is more helpful.

The IRA is suitable for global analysis
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The globe fit of antitriplet charm baryon two body decays
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The globe fit of antitriplet charm baryon two body decays
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The globe fit of antitriplet charm baryon two body decays
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Form factors Assumption: Form factors are real 
           No CP violation

decay width polarization parameters

The globe fit of antitriplet charm baryon two body decays
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The globe fit of antitriplet charm baryon two body decays



Global analysis

24

Redefination
The channel depend on a

The channel depend on a’

The globe fit of antitriplet charm baryon two body decays
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The globe fit of antitriplet charm baryon two body decays

 L. K. Li et al. [Belle], Sci. Bull. 68, 583-592 (2023) doi:10.1016/j.scib.2023.02.017 [arXiv:2208.08695 [hep_x0002_ex]].

The observable provide the most chi^2:

 2σ standard deviation

See Chia-Wei Liu’ talk
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predictions

We predict 80 observables in 45 decays！
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predictions

arXiv:2311.06883:

arXiv:2309.02774:

See Chia-Wei Liu’ talk

JHEP 11 (2023) 137

The SU(3) symmetry is still a very powful tool in charmed baryon two body decays
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relations between IRA and TDA
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relations between IRA and TDA
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relations between IRA and TDA

Helpfull for estimating in theory



Analysis  of undetermined SU(3) parameter

33

The channels depend on a’

Define the ratio:

Reasonable range:
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The dependence of rf and rg

• the branching ratios of decays which involve final state η change slowly.
• decays involving η′ exhibit high dependence on rf(g).
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The dependence of rf and rg
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The dependence of rf and rg
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prediction
scanning the branching 
fraction on the rf −rg plane varying
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 Conclusion
• We carried out an SU(3) symmetry analysis for charmed baryon two body decays.
• We can obtain 16 SU(3) irreducible amplitudes with χ2/d.o.f. of 1.21 indicating a very 

reasonable fit conforming to the results  that SU(3) sym_x0002_metry describes T3 → 
T8P very well.

• We find one observable provide the most chi^2:
• There is one parameter a’still can not be determine.
• By vary the rf and rg in a reasonable region, we can give a roughly prediction.

We eagerly await data from future experimental searches!
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Conclusion


