
The Heavy baryon masses and Spin-Isospin Dependence

Z. Ghalenovi, 

A.A. Rajabi, 

A. Tavakolinezhad

Shahrood University of  Technology, Shahrood, Iran



Outline

1- The Models

2- The Heavy Baryons Masses

3- The Heavy Baryons Magnetic Moments



The First Model
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To describe the baryon containing three quarks , we use the Jacobi coordinates       and        as 

(1)

Such that

(2)

the hyperradius       and the hyperangle        ,  defined by 
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The remaining hyperradial part of the wave function is determined by
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(6) 

and

(7)





mm

mm
m




2


 ll  2

5



Then the Schrodinger equation will be

(9)
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We use the transformation
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Where
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We use a new variable                    , then the equation (9) becomes
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We introduce a simple variational ansatz for
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And the energy
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The Second Model
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By using the hyperspherical coordinates , The hypercentral Schrodinger equation will be

(15)
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reduces Eq. (15) to the form

(18)

The transformation

(17) 
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let us assume for the wave function

(20) )](exp[()()( xgxfx


 

Now for the function f(x)  and g(x) we make use of the ansatz
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Where

(19)



and

(22)

,
1
a ,

2
1

1

a

b
,2

1
c

2
)21(,  

2

5
 

2/1
)

2
(
m

a
The frequence of oscillating is                       , Therefore
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The energy eigenvalue and the normalized eigenfunction of the system are obtained as

(24)

and

(25)

13



The Heavy Baryons Masses



The ground state heavy baryon masses are obtained by
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The Heavy Baryons Magnetic Moments



The effective quark mass is defined as
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Such that the mass of the baryon is
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The magnetic moment of baryon is as
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Table 1 The fitted values of the parameters of potentials,

obtained with a global fit to the experimental masses.
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The first model
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Table2   The fitted values of the parameters of potentials,

fited to the experimental masses.
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The second model
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Table 3 Single charm baryon masses (masses are in GeV)

[12][11][9]ExpOur model (2)Our model (1)baryon

2.4612.4602.4482.4512.4572.450

2.5262.5252.5052.5182.5862.537

2.4712.477--2.4612.455

2.5362.544--2.5912.542

2.4852.5302.4962.4672.4662.468

2.6722.6032.6332.6462.5962.556

2.4942.548-2.4712.4712.473

2.6802.623-2.6462.6012.561

2.6962.6202.7012.6992.4762.588

2.7572.7042.759-2.6062.676
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Table 5 Single beauty baryon masses (masses are in GeV)   

[12][10][9]ExpOur model (2)Our model (1)baryon

5.801--5.8075.8075.803

5.823--5.8295.9365.912

5.821--5.8155.8185.813

5.834--5.8365.9465.922

5.8725.9705.8795.7925.8215.848

5.9365.9805.967-5.9565.936

6.0056.0816.037--5.968

6.0656.1026.090-5.9616.056
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Table 6 Magnetic moments of single charm baryons with 

in terms of nuclear magneton

.

[12][11][8][4]Our model (1)baryon

1.2521.1581.1301.1701.097

-0.848-1.101-1.146-1.230-1.115

1.5131.2421.2641.4301.390

-0.688-1.002-0.986-1.000-0.960

-0.865-0.904-0.833-0.770-0.770
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Table 7 Magnetic moments of single beauty  baryons with 

in terms of nuclear magneton
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[12][8]Our model (1)baryon

3.2343.0823.460

-1.655-1.634-1.790

-1.095-1.477-1.423

-1.199-1.292-1.368
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