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Motivation

* Understanding the axial-vector transition form factor is important
because it provides significant information for describing the

neutrino-nucleon scattering.

* One of axial-vector transitions, hyperon semi-leptonic decay gives
the constraint of Cabibbo-Kobayashi-Maskawa mixing angles.



The effective partition function
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. A baryon can be described as a state of
Nc quarks bound by mesonic mean-field.



Baryon correlation function
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Introduction of rotational zero modes

53 In the Large M. limit, we can get the classical
mesonic configuration by solving the saddle-
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Collective Hamiltonian
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Decomposition of axial-vector transition FF
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. C?(qz) IS the most important form factor because it can directly be related
to the g, coupling.



Axial-vector transition FF of A™ — p

Thic work m, = 330 MeV(DWF)
Barquilla-Cano et al. my =353 MeV(Hyb.)

Isqur-Karl m, =411 MeV(QWF)

m x = = D-miXing m, =490 MeV(QWF)
Golli et al. m, =498 MeV(Hyb.)

— = = w= Alexanrou et al. m.. = 563 MeV(QWEF)
m, = 594 MeV(Hyb.)

O my =297 MeV(DWF)




Strangeness conserving axial-vector transition FF
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Strangeness changing axial-vector transition FF
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Parametrization A

Parametrization B
LQCD [35](m~ = 297 MeV)(dipole)
Fogli et al. [39]
ANL [21]
BEBC [55]
Rein et al. [53]
BNL [24]

Lalakulich et al. [54]°
Lalakulich et al. [54]“
Hernandez et al. [59]
Graczyk et al. [56]
MiniBooNE [26]
Alvarez-Ruso et al. [52]
T2K (Prefit) [28]
T2K (Postfit) [28]

1.699 + 0.170
0.75
0.93+0.11
0.85 + 0.10
0.95
1.28%0%%
1.05
0.95
0.985 =+ 0.082
0.94 + 0.04
1.35 4 0.17
0.954 + 0.063
1.20 & 0.03
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How about singly heavy baryon?

In the heavy quark mass limit, a
heavy quark spin Iis conserved so
the spin of light-quark system is
conserved.

Heavy quark




Heavy quark symmetry
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Decomposition of axial-vector transition FF
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Axial-vector transition FF of singly heavy baryons
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Comparison of axial-vector transition FF of between light baryons and singly
heavy baryons
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Decay widths of singly heavy baryons

TABLE I. Numerical results for the strong decay widths in comparison with the experimental data.

Decay modes
Pt S AT+t
ST 5 AT + 70
0 > A + 7
ettt 5 Al 47t
AT 3 AT 4+ 70

Exp. [1]

+0.09
1.897 715

< 4.6
+0.11
1.83 019
+0.30
< 17
+0.4
2.14 = 0.19
2.35 £ 0.22

FOCUS Coll. [2] CLEO II [3] Belle [4-6]

+0.41 +0.07
2.0510-41 2.3+0.2+0.3 1.84 + 0.0410-97

- - 2.3+0.3x0.3

+0.41 +0.09
1.5510-41 2.5+0.2+0.3 1.76 + 0.0479-99

+0.18
- - 14-77 :t 0025 0.30

+2.343.1
- - 17‘2—2.1—0.7

+0.20
- - 15.41 + 0.41+9-2
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Summary

* We calculated the axial-vector transition form factors of light and
singly heavy baryons within the chiral quark-soliton model.

* The decay widths of singly heavy baryons are computed and are
compared with the experimental data.



Thank you very much!



