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MOTIVATION

» Cleanest processes to test SU(3) in charmed baryon

» Factorizable

» Large branching ratios difference in different theoretic
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY

HELICITY AMPLITUDE
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY 4

HELICITY AMPLITUDE
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY

HELICITY AMPLITUDE
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY

HELICITY AMPLITUDE Hy o = (BalJ/ @Be)e" (Aw)
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY

SU(3) FLAVOR SYMMETRY

» Quark triplet
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY

HELICITY AMPLITUDE IN SU(3) LANGUAGE

» Baryon transition operator:  H, %) = (Ba|JY@W|Bc)e* ()
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HELICITY AMPLITUDE AND SU(3) FLAVOR SYMMETRY

HELICITY AMPLITUDE IN SU(3) LANGUAGE
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DECAY WIDTH AND UP-DOWN ASYMMETRY 11

DECAY WIDTH
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DECAY WIDTH AND UP-DOWN ASYMMETRY 11

DECAY WIDTH
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UP-DOWN ASYMMETRY
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NUMERICAL RESULTS
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FORM FACTOR

F'(¢*) = F(¢°) = Fi(¢°)
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Heavy quark symmetry
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FORM FACTOR

FY (q2) — FiA(qz) = E(QQ) Heavy quark symmetry

[/

My, = 2.061 GeV

CLEO Phys.Rev.Lett. 94 (2005) 191801



NUMERICAL RESULTS

FORM FACTOR
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FORM FACTOR
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NUMERICAL RESULTS

MINIMUM CHI-SQUARE FIT
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NUMERICAL RESULTS 16

v Cabibbo-favored (S = —2) decays
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NUMERICAL RESULTS

MINIMUM CHI SQUARE FIT
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NUMERICAL RESULTS

BRANCHING RATIOS

18

Branching ratio SU(3)s |HQET| LF |[MBM(NRQM)| LQCD Data
102B(A} — Aetre) | 3.240.3 ] 1.42 [1.63] 2.96(3.60) |3.80+ 0.22(3.6+ 0.4
102B(A} — Aptv,) [3.2+£03 | - - - 3.69+ 0.22(3.54+ 0.5
10°B(EF — Z%*tw,.) [10.7+0.9] - [5.39] 1.33(1.01) - 6.6 + 3.7
102B(ZF — =%t v,) (108 £ 09| - - - - -
10°B(E2 - =7 etv,) | 2.74+0.2 | 0.86 |1.35| 0.40(0.30) - 1.84 1.2
102B(Z° - = pty,) | 27£02 | - - - ; -
103B(A}Y — netwv.) | 5.1+£04 | - 201 2.20(3.40) [4.10+0.29| -
10°B(EF — X0etv,) [4.6+£04 | - |1.87| 4.42(4.42) - -
10'B(EF — Aetr.) |21.8 £1.8] - [8.22| 8.84(8.84) - -
10'B(EY — S etre) (232+1.9] - (947 2.24(1.12) - ~
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BRANCHING RATIOS

Branching ratio

{ LF { MBM(NRQM)| LQCD Data
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NUMERICAL RESULTS
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UP-DOWN ASYMMETRY
Channel  |Asymmetry (o)
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SUMMARY

» Predictions of charmed baryon semi-leptonic decay with
SU(3) flavor symmetry are consistent with experiments and
lattice QCD results

» SU(3) relations are preserved very well in light front QCD
calculation
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SU(@3) FLAVOR SYMMETRY AND HELICITY AMPLITUDE

NAIVE SU(3) PREDICTION V.S. DIPOLE BEHAVIOR ASSUMPTION
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SU(@3) FLAVOR SYMMETRY AND HELICITY AMPLITUDE

NAIVE SU(3) PREDICTION V.S. DIPOLE BEHAVIOR ASSUMPTION

Branching ratio
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HEAVY QUARK SYMMETRY

» In Heavy quark effective theory A-type heavy baryon
(c[g'q’]) heavy to light transition is describe by

(Blal'hy[&n(v)) = w(p)[F1(p - v) + pFa(p - v)|Tug, (v)

I'=(1-79°)  |nweak decay



HEAVY QUARK SYMMETRY

» Compared with standard form factor
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