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Introduction
• The axial-vector current examines various sides of baryon 

properties (e.g. spin content, decay width, etc) 


• The axial-vector structures of the baryon decuplet are not well 
known.


• Mass difference of light baryons, electromagnetic properties etc 
were described well in the chiral quark-soliton model. 


• We would like to explain the axial-vector form factors of the 
baryon decuplet within the chiral quark-soliton model.

Aa
µ(x) =  (x)�µ�5

�a

2
 (x)
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Valence quark contribution Sea quark contribution
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Framework
• Baryons can be considered as Nc valence 

quarks, which are bound by the mesonic 
mean-fields at large Nc (E. Witten, NPB160, 
57 (1979)).

4

• The Hedgehog ansatz is applied to the pseudo-Nambu-
Goldston boson field.


• The mean-field can be found by solving the equations of 
motion self-consistently.


• Witten’s trivial embedding is used to preserve the hedgehog 
symmetry in the flavor SU(3) (E. Witten, NPB223, 422 (1983)).


• We take into account the zero-mode quantization of the 
soliton (Rotational and translational zero modes).

Effective chiral action:

U(x, t) = A(t)Uc(x�Z(t))A†(t)

U(r) =

✓
USU(2)(r) 0
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<latexit sha1_base64="dHTzk2XUtl5jXd95zamD6hEuE5o="></latexit>

USU(2)(r) = ein·⌧P (r)/f⇡
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Framework
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The form factor              are in fact the same as              apart from the kinematical factorsh(a)B
1,3 (q2)
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The flavor SU(3) symmetry 
breaking contributions
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Axial-vector form factors for the baryon 
decuplet(Triplet)

6

The triplet axial-vector form factors, a=3



Axial-vector form factors for the baryon 
decuplet(Triplet)
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Axial-vector form factors for the baryon 
decuplet(Singlet)
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The singlet axial-vector form factors, a=0
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Axial-vector form factors for the baryon 
decuplet(Singlet)
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Axial-vector form factors for the baryon 
decuplet(Octet)
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The octet axial-vector form factors, a=8
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Axial-vector form factors for the baryon 
decuplet(Octet)
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Additional numerical results
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g(3)B1 (Q2) =
g(3)B1 (0)

⇣
1 + Q2

M2
A

⌘2 ,
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Summary & Outlook
• Summary


• We performed the axial-vector form factor calculations within the chiral quark-
soliton model.


• We discussed the flavor SU(3) symmetry breaking contributions to the axial-
vector form factors.


• We compared the axial-vector form factors and constants with Lattice data and 
other model calculations.


• We have calculated the axial radii and masses for baryon decuplet as well.


•Outlook


• The axial-vector form factors with the quark contents.


• Transition form factors between the light baryons.


• The Axial-vector form factors for the heavy baryons. 


• Tensor form factors.
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C. Alexandrou et al, PRD 94, 034502 (2016).

Comparison with other calculations
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C. Alexandrou et al, PRD 94, 034502 (2016).

Comparison with other calculations
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C. Alexandrou et al, PRD 94, 034502 (2016).

Comparison with other calculations
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Axial-vector form factors for the 
baryon decuplet
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Triplet  axial-vector form factors



Axial-vector form factors for the 
baryon decuplet
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Axial-vector form factors for the baryon 
decuplet
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Singlet axial-vector form factors



Axial-vector form factors for the baryon 
decuplet
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Axial-vector form factors for the baryon 
decuplet
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Octet axial-vector form factors



Axial-vector form factors for the baryon 
decuplet
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Axial-vector constants for the 
baryon decuplet
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Additional numerical results
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g(3)B1 (Q2) =
g(3)B1 (0)

⇣
1 + Q2

M2
A

⌘2 ,
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Preparation for the form factor calculation
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• Using parameter

• Calculated values

D = 8fm, ⇤1 = 0.377GeV, ⇤2 = 1.428GeV, m0 = 6.13MeV
<latexit sha1_base64="BZo8cCBBPjkNEgA0beWEi5RGD+w="></latexit>

m⇡ = 139.57MeV, f⇡ = 93MeV, Mc = 420MeV, ms = 180MeV
<latexit sha1_base64="TVJ+nV1CO3ZiMa7pTa3apQOoSOk="></latexit>

Mcl(GeV) I1(fm) I2(fm) K1(fm) K2(fm) ⌃⇡N (MeV) hq̄qi(MeV3)

1.2957 1.084 0.519 0.410 0.264 43.89 �(239.51)3


