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Introduction

@ The doubly heavy Q.. baryon represents a distinctive three quark
system because they contain a strange light quark in the combination
of two charm quarks.

@ There are new decay modes and excited states seen in doubly charmed
baryons by CLEO, LHCb and many other experiments and they have
attempted to identify the doubly heavy baryons, but only a few states
have been discovered so far.

@ Here, The mass spectra of radially excited states of doubly heavy
baryons are calculated under a mean field confinement of Martin-like
potential with a parametric centre of weight mass correction in an
independent quark model with Dirac relativistic formalism.



Theoretical Methodology

@ For the present study we have considered the confinement through a
Martin-like potential. The form of the model potential is,
1
V(@) = (1 +¥)Ar* + Vo) (1)
where A is the potential strength and v is the exponent of the power
potential. For the Martin-like potential, the index v = 0. 1. The Dirac
equation [7]
[Y°Eq—V.P—my—V(@)| ) =0 (2)
is solved in the two component form [3,4],
¥ @ =y @ = () (3)
@ To get the positive and negative energy solutions corresponds to the
confined quark and antiquark respectively as;

ig(r) i(a)f(r)
Ya V@ = Nuij | girren | Yym@® ANd 9, O@ =Ny | 00 | GO Yy (@) (4)

r r

and N,; is the normalization constant.



Theoretical Methodology

® The reduced radial part g(r) of the upper component and f{r) of the lower
component of the Dirac spinor ¢,;(r) satisfy the equations given by,

d* ‘ 1)]
S0 1 |(Bp +my) (Ep —my V(@) =52 g =0 (5)
d> ’ —1)]
L0 4 |(Ep +my) (Ep —my — V@) -2 f) = 0 (6)

@ On transforming into a convenient dimensionless form,

2 - =
LD 4 [e—p0t -] g(p) = 0 (7)
d’ ' (rk=1)]

2+ e =01 =22 f(p) = 0 (8)

® The corresponding energy eigen value is obtained from the equation
[3.,4];

e = (Ep—my—Vo)(Ep + mg)= (3 (9)



Theoretical Methodology

@ The solutions g(p) and f(p) are normalized to get;
| 30+ g% oy dp = 1
0

@ The mass of the specific *!L; states of the QQq system is expressed as,
_ gD D Jju
M2s+1L] =Eq+Eq+ED+ <Vq1qz> — Ecy

@ The spin-spin part is defined here as,
ik=3 5 o- TEEE oL
vy oljiidMljii ik M)

) =
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S wave mass spectra of Q..

TABLE I: S wave mass spectra of Q¢ (in GeV)

n2SH1G | My [ (VL (r)y| Our | [9] | [10] | [11] | [12
125’% 3.841 | -0.059
1455 | 3.841 0.035
225, | 4.181 | -0.049
248% 4.181 0.029 .
328% 4378 | -0.045 4433314.321 [4.3T7T—~< -
345‘% 4.378 | 0.027 N<406| - 4.?@) -
425% 4.519 | -0.043 |4.477| - | 4.57 | - -
445% 4519 | 0.026 |4.545| - |4.586]| - .
525% 4.631 | -0.041 [4.590| - |4.811| - -
548% 4.631 0.024 |4.655| - |4.801| - -

[09] D. Ebert, et al., Phys. Rev. D 66, 014008 (2002).
[10] Z. Shah, K. Thakkar and A. K. Raij, Eur. Phys.]. C 76, n0.10, 530 (2016).

[11] W. Roberts and M. Pervin, Int. J. Mod. Phys.A 23, 2817-2860 (2008).

[12] A. Valcarce, H. Garcilazo and ]. Vijande, Eur. Phys.]. A 37, 217-225 (2008).




S wave mass spectra of .

I I 4 I I
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Result And Discussion

Many of these states and their structures not understood. The status of these
states can be understood also with the help of quark model.

The predicted S-wave masses of Q.. baryon are in very good agreement with
other theoretical predictions results as given in Table 1.

In our calculations, we have included hyperfine splitting and radial excited states
of doubly charmed baryons are summarized in Table I.

High statistics data required for the investigation of this doubly heavy baryon
spectroscopy.
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