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The magnetic moments of the bottom baryon are obtained as

Λb =−0.06μN, Σb
+ = 2.45 μN, Σb

0 = 0.62 μN, Σb
− =-1.00 μN, Ξbb

0= −2.00 μN

Semileptonic transition of 𝜦𝒃 baryon

In the heavy-quark limit, all the form factors describing the semileptonic decays are

proportional to the universal function 𝜉 𝜔 known as the Isgur-Wise (IW) function.

𝐹1 = 𝐺1 = 𝜉
𝐹2 = 𝐺2 = 𝐹3= 𝐺3 = 0

To consider the Λ𝑏 → Λ𝑐 we use the following form of the IW function obtained by

Jenkins, Manohar and Wise:

𝜉 𝜔 = 0.99exp[−1.3 𝜔 − 1 ]

The differential decay width has the form

𝑑Γ

𝑑𝜔
=
2

3
𝑚Λ𝑐
4 𝑚Λ𝑏𝐴𝜉

2 𝜔 𝜔2 − 1[3𝜔 𝜂 + 𝜂−1 − 2 − 4𝜔2]

Where 𝜂 =
𝑚Λ𝑏

𝑚Λ𝑐

and 𝐴 = 𝐺𝐹
2/ 2𝜋 3 𝑉𝑐𝑏

2𝐵(Λ𝑐 → 𝑎𝑏).

𝐵(Λ𝑐 → 𝑎𝑏) is the branching ratio for the decay Λ𝑐 → 𝑎 + 𝑏 through which Λ𝑐 is detected.

For the considered universal function 𝜉 𝜔 we get the slope as

𝜌2 =
𝑑𝜉(𝜔)

𝑑𝜔
|𝜔=1 = 1.28

The decay width can be calculated as

Γ = න
𝜔=1

𝜔𝑚𝑎𝑥 2

3
𝑚Λ𝑐
4 𝑚Λ𝑏𝐴𝜉

2 𝜔 𝜔2 − 1[3𝜔 𝜂 + 𝜂−1 − 2 − 4𝜔2] 𝑑𝜔

where 𝜔max is defined as

𝜔𝑚𝑎𝑥 =
𝑚Λ𝑏
2 +𝑚Λ𝑐

2

2𝑚Λ𝑏
𝑚Λ𝑐

using the obtained baryon masses we get

Γ = 8.87𝐵 × 1010 𝑠−1

Abstract

The bottom heavy baryons are studied in the framework of a nonrelativistic quark model. We use the hypercentral approach to solve the six-dimentional Schrödinger equation of the baryons.

Introducing a potential model, the ground state masses and magnetic moments of the Λ𝑏,Σ𝑏, Ξ𝑏𝑐, Ξ𝑏𝑏 heavy baryons are calculated. We investigate the semileptonic decay widths of the

Λ𝑏 bottom baryon. Our results are in agreement with the available experimental data and those of other works.

The model

We consider the baryons as a bound state of three quarks in the hypercenteral approach. To

describe the baryon containing three quarks, we use the Jacobi coordinates

and

One can introduce the hyperspherical coordinates:

Therefore the Hamiltonian will be

The three-body Schrodinger equation in the hypercentral model is obtained as

Where 𝜓 𝑥 , 𝐸𝛾 , x and 𝐿 are the wave function, energy eigenvalues, distance between two

particles, and angular quantum number respectively. m is the reduced mass and x is the

hyerradious and definded in terms of the Jacobi coordinates:

and potential V(x) is definded as follows

𝑉(𝑥) = 𝑎𝑥 −
𝑐

𝑥
Where the coefficients of the confining and color-coulombic parts, a and c, are constant. The

hyperfine interactions are considered as perturbation. We assume the wave function to be in

the form of

𝜓𝛾 = 𝑥5/2𝜑𝛾

to simplify the Schrodinger equation and then solve the equation numerically. For details see

Ref. [1].

By using the obtained eigenenergies 𝐸𝛾, eigenfunctions and also the perturbative hyperfine

energy 𝐸ℎ𝑦𝑝, the mass of the baryon is obtained as a summation of the quark masses and the

energies

𝑀 =m1+m2+m3+𝐸𝛾 + 𝐸ℎ𝑦𝑝

Our results for the ground state baryon masses are as follows

𝛬𝑐 = 2259𝑀𝑒𝑉, 𝛴𝑐 = 2471𝑀𝑒𝑉, 𝛬𝑏 = 5639𝑀𝑒𝑉, 𝛴𝑏 = 5859𝑀𝑒𝑉, 𝛯𝑏 = 5858𝑀𝑒𝑉, 𝛺𝑏
= 5917𝑀𝑒𝑉 , 𝛯𝑏𝑐 = 6989𝑀𝑒𝑉, , 𝛯𝑏𝑏 = 10369𝑀𝑒𝑉.

We compared our results for the some of the baryon masses with other results in table 1.

The magnetic moments are computed as

where |𝜙𝑠𝑓 > is the spin-flavour wave function of the quark and  𝜇𝑖 is the magnetic moment 

of ith quark.
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