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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 in the large Nc limit
E.Witten  Nucl. Phys. B 160 (1979) 57

A baryon can be described as a state of

Nc quarks bound by mesonic mean-field. 



Baryon correlation function
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Vacuum Polarization



Introduction of rotational zero modes
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In the Large   limit, we can get the classical 
mesonic configuration by solving the saddle-
point equation.

Nc



Collective Hamiltonian
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Decomposition of axial-vector transition FF

•  is the most important form factor because it can directly be related 
to the  coupling.
CA
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Axial-vector transition FF of Δ+ → p



Strangeness conserving axial-vector transition FF



Strangeness changing axial-vector transition FF



Axial mass
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How about singly heavy baryon?

E=0

Heavy quark 

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



Heavy quark symmetry
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Decomposition of axial-vector transition FF
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0

3)

"
G(a)

A (q2)�µ +
G(a)

P (q2)

M 0 +M
qµ

#
�5
2
u(pi, J3)

<latexit sha1_base64="uWFHnGzdry54i6h4SPeuEiZw6mo="></latexit>

Aa
µ(x) =  ̄(x)�µ�5�

a (x) +  ̄(x)�µ�5 (x)

<latexit sha1_base64="uxQV3bXIHMia/PJAeqF8cv/fFJk="></latexit>

hB0
1
2
(p0, J 0

3)|Aa
µ(0)|B 3

2
(p, J3)i

= u(p0, J 0
3)

"(
CA(a)

3 (q2)

M 0 �⌫ +
CA(a)

4 (q2)

M 02 p⌫
)
(g↵µg⇢⌫ � g↵⇢gµ⌫)q

⇢

+CA(a)
5 (q2)g↵µ +

CA(a)
6 (q2)

M 02 q↵qµ

#
u↵(p, J3)



Axial-vector transition FF of singly heavy baryons



Comparison of axial-vector transition FF of between light baryons and singly 
heavy baryons



Decay widths of singly heavy baryons



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!


