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Physics of charmed baryons
- di-quark picture

Interaction between quarks : di-quark correlations
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Every pair can not be distinguished. di-quark correlation is enhanced by

weak Color Magnetic Interaction with
a heavy quark

di-quark as new degree of freedom.
- Easier to understand baryons.




Physics of charmed baryons
-weak decay process

. Weak decay of charmed baryon is not well understood.
- Three diagrams contribute, strength of each is not known.

W < E ~~~~~ S C \‘ > S

,,,,, | g W e g \ L/ﬁ

C =" > S ~ q W \ e N q

q > q q > ( q 4 >

q > ( q > q >
Spectator Internal W W-exchange

. Laboratory of strange baryons as decay proceed via {'f O wtransition.
- intermediate states in decays of charmed baryons

., Belle has 'Q ‘Q data collected with ~1 ab luminosity (mainly at 3 4S)).
- 10° e*e’Y cT samples
- 7.7x 108 BB samples
Huge data enable to study many charmed baryons
in various production/decay processes.
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, No significant s .* signals is observed so far.
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Hadronic decays of W (3 8

. Among 4 ground state charmed baryons (s.*, ? 2 ? ., W),
-W (css) is not studied well. [cud] [csd] [csu] [css]
-Only W has the same flavor light quarks (ss). Spectator[ss] in weak decay
-Constructive interference is thought to be
the origin of its short life time. . ﬂ
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, Precise measurements will shed light on the
dynamics of baryon weak decays.

. Belle performed measurements of 8 decay
modes relativet o t he bench "mar k |V_|( q’)
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Mass distributions for 8 decay modes
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Intermediate states
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Intermediate resonances are studied for the first time in 3 decays.
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Results of the branching fraction

Mode
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Precision improved by ~factor 2 for already measured modes.
First measurements of intermediate resonances.

- Dominant contributions.
Three first observations.
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Excited W baryons
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_ Belle studied excited states W in the 2 *K-

final state.
, LHCb reported 5 (+1) W in 2 J*K-

Phys. Rev. Lett. 118, 182001
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Observation at Belle

M{(3066) , T h e " isreconstructed in 7 decay
M,(3050) m/(3090) modes:
3000 M(3188)? R - L T AN -
Mc( ) Mm(3119) +’ § K EOKS +
m(3188)? . Apply a fit to mass and obtained

masses.
. 4 of 5 states are confirmed (>3 0 )
Only W,(3119) was not confirmed.

=K (wrong sigh The mass is consistent with LHCb.

Sl Bele [LHCb

' (3000) 3000.7+1.0+0 . ( 3 3000.4%0.2+0.4+03
' (3050) 3050.2+0.4+0 . ( 4 3050.2+0.1+0.1 03,
' (3066) 3064.9+0.6+0 . ( 7 3065.6+0.1+0.303
' (3090) 3089.3+1.2+0 . ( 5 3090.2+0.3+0.503
' (3119) 3119.0+0.3:0 . ( 0 3119.1+0.3+0.903
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