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Study of the heavy flavour hadrons containing either a charm quark or a beauty quark has
become a subject of recent interest due to the observations reported by the experimental
groups at Belle, BABAR, DELPHI, CLEO, CDF etc;. Most of the new states observed in
these experimental facilities are within the heavy flavour sector with one or more heavy
flavour quark composition.

In the quark-diquark model, the Hamiltonian of the baryon is expressed in terms of a
diquark Hamiltonian (Hjk) plus qurk-diquark Hamiltonian (Hi,jk) as [1]

(1) H “ Hjk ` Hi,jk

The diquark(jk) Hamiltonian and Hamiltonian of the relative motion of the diquark(jk)
and the third quark(i) is described by Hd “ Hjk “

p2

2mjk
` Vjkprjkq and Hi,d “ Hi,jk “

q2

2mi,jk
`Vi,jkpri,jkq respectively. Where, p and q are the relative momenta of the quarks within

the diquark and within the quark-diquark systems respectively. Here, the inter-quark
potential (Vjk) and the quark-diquark potential (Vi,jk) are taken as Vjk “ ´

2
3 αs

1
rjk
` b rν

jk and

Vi,jk “ ´
4
3 αs

1
ri,jk
` b rν

i,jk respectively. Employing the numerical method using mathematica
notebook, we get the spin average mass of the system (ie. without spin contribution) as
MQqq “ Σmi ` Epµq where, Epµq is the total binding energy obtained from Eqn.1. The spin
dependent interactions among the diquark and among the quark-diquark structure have
been included perturbatively by considering the spin dependent potential provided by [2].
The potential parameters of the model are fixed to yield the spin average mass of the
ground state of Σ˚c p2518q ´ Σcp2454q baryon. The mass spiltting has been studied for
different choices of the quark mass parameters, mc for each case of the potential exponent
(ν) with the different choice of the running strong coupling constant αs. It is found that the
choices of heavy quark mass parameter, mc and αs plays a decisive role in the mass splitting
of the ground state baryons. The model parameters thus extracted here for the choices of
αs “ 0.20, αs “ 0.25 and αs “ 0.30 are listed in Table 1. With these sets of input values we
have predicted the ground state mass of Λc. The three parameter sets deduced from the
spectroscopy are being used to compute the magnetic moments, radiative decay and strong
decay widths of Σc and Λc baryons with no additional parameters. The magnetic moments
are computed by considering spin-flavor wave function of the baryonic state as well as
by defining an effective bound state mass for the constituting quarks. Our results for the
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Table 1: Mass, Magnetic moment and Decay width of Charm baryons

αs ν mc MΛc µΣ`
c

µΛ`
c

ΓΣ`
c ÑΛ`

c γ ΓΣcÑΛcπ

GeV GeV µN µN keV MeV
0.20 0.4 1.100 2.346 0.312 0.429 10.15 ă 0.01

0.6 1.220 2.330 0.348 0.416 18.24 ă 0.01
0.8 1.280 2.323 0.365 0.410 24.39 ă0.01
1.0 1.320 2.317 0.377 0.407 27.96 ă 0.01

0.25 0.4 1.360 2.310 0.389 0.404 34.17 ă 0.01
0.6 1.435 2.300 0.410 0.399 45.57 0.33
0.8 1.480 2.298 0.422 0.396 49.54 0.61
1.0 1.500 2.293 0.428 0.395 55.82 1.54

0.30 0.4 1.570 2.285 0.448 0.391 69.40 3.62
0.6 1.615 2.280 0.460 0.388 79.21 5.26
0.8 1.640 2.278 0.466 0.387 83.93 6.18
1.0 1.650 2.275 0.470 0.386 89.31 7.14

choice of ν “ 1.0 and αs “ 0.25 led to the fixing of charm mass parameter, mc= 1.5 GeV to
have the experimental ∆MpΣ˚

c p2518q´Σcp2454q= 64 MeV [3]. With the same model parameters,
we have computed the mass of Λc as MΛc = 2.293 GeV, as against the PDG2010 value of
2.286 GeV, the magnetic moment, µΛ`

c
= 0.395 µN , as against the value of 0.380 µN predicted

in a relativistic quark model [4]. Our results for the transition decay width, ΓΣ`
c ÑΛ`

c γ =
56.00 MeV is close to 60.00 MeV predicted by relativistic three quark model [5]. The overall
agreement obtained in the present study indicates the success of the present model and the
choice of the inter-quark potential for the description of the charm baryons.
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