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The study of internal structure of baryons is
one of the active areas in hadronic physics as it
provides valuable insight into the nonpertur-
bative aspects of QCD. In this energy regime,
chiral constituent quark model with spin-spin
generated configuration mixing (χCQMconfig)
successfully explains the “Proton spin crisis”
and other related properties [1–6]. In this
work, we intend to extend the applicability
of the model to study the other low energy
hadronic matrix elements having implications
for the flavor and spin dynamics.

The analysis for the flavor distribution func-
tions has been carried out to study the role
of the non-valence sea quarks in the octet
baryons. The implications of symmetry break-
ing have also been investigated for the scalar
matrix elements, role of hidden strangeness
component yN in the meson-nucleon sigma
terms (σπN , σKN , σηN ), and meson-baryon
sigma terms for the Σ and Ξ. The signifi-
cant contribution of the strangeness compo-
nent and quark sea asymmetries are consis-
tent with the recent available experimental ob-
servations [7]. The Bjorken scaling variable
x has also been phenomenologically included
in the antiquark flavor distribution functions
to understand its implications on the quark
sea asymmetry and Gottfried integral for the
octet baryons. The results strengthen the im-
portance of quark sea at lower values of x [8].

The weak vector and axial-vector form fac-
tors are an important set of parameters for
investigating the spin dynamics of baryons
as they are related to the experimentally
observed Bjorken and Ellis-Jaffe Sum rules.
We have investigated the weak vector and
axial-vector form factors for the strangeness
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changing as well as strangeness conserving
semi-leptonic octet baryon decays. The
χCQMconfig is successful in explaining the
weak form factors at low Q2. The detail im-
plications of the SU(3) symmetry breaking
and configuration mixing have also been in-
vestigated. It is found that the results with
SU(3) symmetry breaking show considerable
improvement over the SU(3) symmetry re-
sults when compared with the existing ex-
perimental data and also show improvement
over other phenomenological models [9]. The
χCQMconfig has been successfully extended to
determine the CKM matrix element Vus for
the strangeness changing decays [10].

Since the intrinsic charm (IC) contribution
play an important role to understand the phe-
nomenological implications of the presence of
heavy quarks in the nucleon, the magnetic

moment of spin 1
2

+
and spin 3

2

+
low lying

and charmed baryons have been calculated
by including the contribution from cc̄ fluctu-
ations. Explicit calculations have been car-
ried out for the contribution coming from the
valence quark polarization, “quark sea” po-
larization, and the orbital angular momentum
of the quark sea. The implications of such
a model have also been studied for magnetic

moments of the low lying spin 3
2

+ → 1
2

+
and

1
2

+ → 1
2

+
transitions as well as the transi-

tions involving charmed baryons. The predic-
tions of χCQMconfig not only give a satisfac-
tory fit for the baryons where experimental
data is available but also show improvement
over the other models. In particular, for the
case of µp, µΣ+ , µΞ0 , µΛ, Coleman-Glashow

sum rule for the low lying spin 1
2

+
baryons and

µ∆+ , µΩ− for the low lying spin 3
2

+
baryons,

we are able to achieve an excellent agreement

with experimental data. For the spin 1
2

+
and

spin 3
2

+
charmed baryon magnetic moments,
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our results are consistent with the predictions
of the other phenomenological models. For
the transition magnetic moments, χCQM not
only gives a satisfactory fit for the low ly-
ing baryons where experimental data is avail-
able but also gives predictions for the charmed
baryons [11].

Charge radii and quadrupole moments are
the lowest order moments of the charge den-
sity in a low-momentum expansion, contain-
ing fundamental information about the possi-
ble size and shape, respectively. The χCQM
with general parameterization (GP) method
has been formulated to calculate the charge
radii for octet and decuplet baryons, and
quadrupole moments for the octet, decuplet,
and transitions baryons. The χCQM is suc-
cessful in giving a fairly good description of
the charge radii and quadrupole moments.
The SU(3) symmetry breaking parameters
pertaining to the strangeness contribution and
GP parameters pertaining to the one-, two-,
and three-quark contributions are found to be
the key parameters in understanding the non-
zero values of charge radii for the neutral octet
r2
n, r2

Σ0 , r2
Ξ0 , r2

Λ and decuplet baryons r2
∆0 ,

r2
Σ∗0 , r2

Ξ∗0 . For the quadrupole moments, our
model predicts oblate shape for the proton,
neutron, and ∆+. These results are in line
with the recent experimental observations and
are also comparable with other phenomenolog-
ical models.
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