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Introduction

The doubly strange b-baryon Ω
−

b was re-
ported by D0 [1] and CDF [2] Collabora-

tion through the channel Ω
−

b → J/ψΩ− at√
1.96 TeV. Doubly strange c-baryon Ω

0

c was
observed by E687 [3] significantly in the chan-

nel of Ω0

c → Σ
+
K

−

K
−π+ and later was con-

firmed by other groups [4]. We employ the ex-
tended harmonic confinement model in order
to understand semi leptonic and pionic decay
modes of these states to compute their masses
and decay widths.

Methodology

The mass of baryon in the N energy eigen-
state and J spin state can be computed as[5]

MJ
N =

3
∑

i=1

ǫN(qi)conf +
3

∑

i<j=1

ǫ(qi, qj)coul

+

3
∑

i<j=1

ǫJN(qi, qj)S.D. (1)

where the first term is the confinement part,
second term is due to the Coulomb interaction
between the constituent quarks and the third
term corresponds to the spin-dependent inter-
actions.
The confinement energy of the baryonic sys-
tem is given by [6],

ǫ(q)conf =

√

√

√

√

√

(2N + 3)ΩN(q) +M2
q − 3Mq

3
∑

i=1

Mqi

∗
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where the size parameter, ΩN (q) of RHM ra-
dial wave function is energy dependent and is
given by

ΩN (q) = A
√

EN +Mq (2)

Mq is the constituent quark mass. The
Coulomb of eq. 1 can be computed as

ǫ(q1, q2)coul =

〈

NS

∣

∣

∣

∣

∣

kαeff
s

r

∣

∣

∣

∣

∣

NS

〉

(3)

where αeff
s is the strong running coupling co-

efficient. The spin-spin interaction is com-
puted using the spin hyperfine interaction of
the residual confined one gluon exchange po-
tential [5–9]

Vσi·σj
=

αs(µ)N
2
i N

2
j

4

λiλj
[Ei +mi][Ej +mj ]

×
[

4πδ3(r) − C4r2D1(r)
]

(

−2

3
σiσj

)

where Ni/j is the normalization constant, C is
the confinement strength of the gluon, r is the
inter-quark distance, λiλj is the spin factor,
D1(r) is the confined gluon propagator and

can be fitted to ∼ k1

r exp(−C
2r2/2) [7, 8].

ǫJN(qi, qj)S.D. = 〈NS|VSD|NS〉 (4)

Here we have used mb = 4829 MeV, mc =
1479 MeV and ms = 410 MeV. The poten-
tial parameters k, k1 and C are fine tuned
to obtain the experimental mass of Ω−. The
parameters used in this computation are k =
0.006, k1 = 21.36 and C = 100 MeV.

Decay of Doubly strange baryons

In this section we compute the decay of Ω0

c

and Ω
−

B baryon. The general definition for the
semi-electronic decay width is given by [10]
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dΓ

dw
=
G2

fM
5

192π3
|VCKM |2

√

w2 − 1P (w) (5)

where P (w) contains the hadronic and lep-
tonic tensor. After evaluating the integration
over w = 1 in the hadronic form factors one
will get the following relation for the decay
width for electronic (1/2)+ → (1/2)+ transi-
tion [10]

Γ
Ω

0/−

c/b
→Ξ

+/0

c/b
e
−
ν
=
G2

f |VCKM |2

15π3
(M −m)5 (6)

where Gf is the Fermi coupling constant. The
pionic decay width using the transition ampli-
tude is computed using [10]

Γ
Ω

−

b →Ξ
0

bπ
− =

(∆M)
3
2

192πM7
|A((ss)1 → (us)0π

−)|2

here ∆M = [M2−(m−mπ)
2][M2−(m+mπ)

2]
and the weak di-quark decay amplitude can be
approximated with |aweak| ∼ (1...2)× 10−6 as
[10]

A((ss)1 → (us)0π
−) ∼ 2MVusV

∗

udaweak

Where Vus and Vud are the CKM matrices.
We compute the semi-leptonic and pionic de-
cay widths of Ω0

c and Ω
−

b without any addi-
tional parameters and the results are given in
the table II.

Conclusion

The ground state masses of Ω0

c and Ω
−

b are
computed using the methodology explained in
the first section and compared with the ex-
perimental data. We also compute the semi-
leptonic and pionic decay widths of Ω

0

c and

Ω
−

b . It is observed from table II that our re-
sults are well within the range as proposed by
[10].
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TABLE I: ground state masses in MeV

State quark content present [11]

Ω
0

c
css 2694.63 2695.2 ± 1.7

Ω
−

b
bss 6049.58 6048.8 ± 3.2

TABLE II: baryonic decay widths in GeV

mode of decay present [10]

Ω
0

c
→ Ξ

+

c e
−

ν 9.05 × 10
−18

2.6× 10
−18

Ω
0

c
→ Ξ

′+

c
e
−

ν 3.65 × 10
−19

3.63× 10
−19

Ω
0

b → Ξ
0

be
−

ν 16.17 × 10
−18

4.05× 10
−18

Ω
−

b
→ Ξ

0

b
π
−

0.93 × 10
−18

(0.7...2.6) × 10
−18

Ω
−

b
→ Ξ

−

b
π
0

0.91 × 10
−18

(0.3...1.3) × 10
−18
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