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Introduction

European Muon Collaboration

Bjorken sum rule:

J. Ashman et al. [European Muon Collaboration],Phys. Lett. B 206 (1988) 364.
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Introduction

Ellis-Jaffe sum rule:

=

SU(3) symmetry and unpolarised strange quark sea
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Introduction

of the proton spin is carried by quarks.

of the proton spin is carried by quarks.

EMC results:

If assuming the discrepancy between EMC result and the Ellis-Jaffe sum rule !
prediction is due to the polarisation of the strange quark sea, then:

J. Ashman et al. [European Muon Collaboration], Phys. Lett. B 206 (1988) 364.
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Introduction
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Introduction

At NLO,

COMPASS result:

Hyperon beta decay:
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Introduction

Possible explanation: 

1. The  singlet  axial current is not conserved and it  receives an additional 
contribution from the gluon polarization. 

2. The large contribution to the proton spin from the strange quark

-0.08

3. Relativistic effect + meson cloud contribution + one gluon exchange

�8
S. D. Bass and A. W. Thomas, Phys. Lett. B 684 (2010) 216



Finite-range-regularization
Why finite-range-regularization?

T. Fuchs, J. Gegelia, S. Scherer, 
J. Phys. G30 (2004) 1407
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Finite-range-regularization

The contribution of diagram a:
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Perturbative chiral quark model

Finite-range-regularization
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Finite-range-regularization
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Finite-range-regularization

Non-local quark-meson coupling model
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Finite-range-regularization
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Baryon octet charge radii:
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Quench  result
Final result
Experimental result

Finite-range-regularization
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Strange magnetic form factor:
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Finite-range-regularization
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Chiral extrapolation of proton magnetic moment at LO and NLO 

Finite-range-regularization
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Axial charges

Heavy baryon chiral effective Lagrangian:

=

=
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Contribution from octet intermediate states:

Axial charges
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Contribution from decuplet intermediate states:

Axial charges
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Contribution from octet-decuplet transition:

Axial charges
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The integrals are expressed as:

The proton spin carried by each quarks:

dipole regulator:

Axial charges
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Only one parameter Sq (Su = Sd = Ss = Sq) determined by gA = 1.27.

Axial charges
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After the inclusion of one gluon exchange:

Axial charges
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If Sq is chosen to be 0.65, then:

gA ＝ 1.00,     Du ＝ 0.70,    Dd ＝-0.31,    Ds ＝-0.01 !

                            a8 ＝0.40,   S ＝ 0.38

Axial charges
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Q^2 evolution
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Axial charges
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Axial charges
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Summary

�30

●   At low energy scales the total quark spin contribution to the proton spin,  
                          , is of order one half in the valence quark region. 
!
●  The parameter Sq reflecting the role of relativistic and confinement effects 
and constrained by a3 is around 0.82, smaller than 1 as expected but larger 
than the typical “ultra-relativistic” value 0.65.  
!
●  The non-singlet axial charge                         lies between the value extracted 
from the hyperon beta decays under the assumption of SU(3) symmetry 
                  , and the value                    obtained in the cloudy bag model. 
    
● The strange quark contribution to the proton spin is very small and negative 
and its absolute value is of the order 0.01. 
!
● The experimental value of a0 at 3 GeV^2 is reproduced through a combination 
of the chiral correction and Q^2 evolution of Sigma from the scale of 0.5 
GeV^2. We find a0 (3 GeV^2) is               which agrees with the experimental 
measurement of                                                 .



The End !
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