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Motivation

» Understanding the axial-vector transition form factors 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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Baryon correlation function
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Introduction of rotational zero modes

In the large N. limit, we can get the
0S classical mesonic configuration by solving
oU, the saddle-point equation.

We consider the rotational and translational zero modes to construct the nucleon
states.
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Collective Hamiltonian

Hcoll = Hs + Hsb
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Decomposition of axial-vector transition FF
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C5A(q2) is the most important form factor because it can directly be related to the
grna coupling.



Axial-vector transition form factor of AT — p
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Strangeness conserving axial-vector transition FF
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Strangeness changing axial-vector transition FF
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Axial mass

My [GeV] At Sp PR 505 A =0 520
Parametrization A 0.863 1.03 1.03 1.35
Parametrization B 117 1.32 1.31 147 !
LQCD [35](m = 297 MeV)(dipole) 1.699 +0.170 - - -
Fogli et al. [39] 0.75 - - -
ANL [21] 0.93+0.11 - - - A
BEBC [55] 0.8540.10 - - - Q) = G5'(0)
Rein et al. [53] 0.95 - - - (1+ Q2/M3)2
BNL [24] 1284008 - - -
Lalakulich et al. [54]° 1.05 - - - Q@) = GO +2Q%/(b+ Q%)
Lalakulich et al. [54)¢ 0.95 - - - (1+ Q2/M3)2
Hernandez et al. [59] 0.985 + 0.082 - - - a=-12, b=20
Graczyk et al. [56] 0.94+0.04 - - -
MiniBooNE [26] 1354017 - - -
Alvarez-Ruso et al. [52] 0.954 +0.063 - - -
T2K (Prefit) [28] 1.20+0.03 - - -
T2K (Postfit) (28] 1134008 - - -




Axial-vector transition FF of singly heavy baryon

In the heavy quark mass limit, a heavy quark spin is conserved so the spin of
light-quark system is conserved.
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Decomposition of axial-vector transition FF
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Axial-vector transition FF of singly heavy baryon
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Decomposition of axial-vector transition FF
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Comparison axial-vector transition FF between light baryon and singly
heavy baryon

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

Decay modes T [MeV] Exp. [1] FOCUS Coll. [2] CLEO 1II [3] Belle [4-6]
St o AL 4ot 2.80 1.8919:99 2.0510%% 23402403 1.84 +0.0470:57
st 5 AL + 70 3.39 < 4.6 - - 2.34+0.340.3
20 5 A 47— 2.76 1.83701% 1557041 25+0.2+03 1.76 +0.0473:99
SitT S AT 4ot 21.0 14.7870:50 - - 14.77 £ 0257038
sit 5 A + 70 22.1 <17 - - 17.2033%51
=20 5 AF 21.0 15.315-4 - - 15.41 +0.417929
5t 5 B+ 2.12 2.14£0.19 - - 2.6+0.2+0.4
0 5 S+ 2.30 2.35 +0.22 - - -
[1] P. A. Zyla et al. [Particle Data Group|, “Review of Particle Physics,” PTEP 2020, no.8, 083C01 (2020).
[2] J. M. Link et al. [FOCUS], Phys. Lett. B 525, 205-210 (2002).
[3] M. Artuso et al. [CLEQ], Phys. Rev. D 65, 071101 (2002).
[4] Y. Kato et al. [Belle], Phys. Rev. D 89, no.5, 052003 (2014).
[5] S. H. Lee et al. [Belle], Phys. Rev. D 89, no.9, 091102 (2014).
[6] J. Yelton et al. [Belle], Phys. Rev. D 104, no.5, 052003 (2021).



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!



