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The Model I

The relevant degrees of freedom for the relative motion of the three
constituent quarks are provided by the relative Jacobi coordinates
(~ρ and ~λ) given in the Hypercentral Constituent Quark Model

~ρ =
1√
2

(~r1 − ~r2) ~λ =
m1~r1 + m2~r2 − (m1 + m2)~r3√

m2
1 + m2

2 + (m1 + m2)2
(1)

The hyper radius x is a collective coordinate and therefore the
hypercentral potential contains also the three-body effects. The
Hamiltonian of three body baryonic system expressed as

H = − ~2
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+ VSD(x) + VSI (x) (2)
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The spin dependent part of potential VSD(x) have three terms;
spin-spin, spin-orbit and tensor term.

VSD(x) = VSS(x)( ~Sρ· ~Sλ)+VγS(x)(~γ·~S)+VT (x)

[
S2 − 3(~S · ~x)(~S · ~x)

x2

]

The spin independent part of potential is,

VSI (x) = Vconf (x) + VCol(x)

The screened potential is incorporated as confining potential with
the color-Coulomb potential, which can be expressed as,

Vconf (x) = a

(
1− e−µx

µ

)
and VCol(x) = −2

3

αs

x
(3)
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Mass Spectra
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Mass
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Strong decays using Heavy Hadron Chiral
Perturbation Theory (HHChPT)
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Strong decay widths(in MeV) 4

Decay mode Present 1 2 3

P-wave Σ+
b (12S 1

2
)→ Λ0

bπ
+ 7.08 7.1 4.35 5.08

Σ∗+b (12S 1
2
)→ Λ0

bπ
+ 12.80 12.4 8.50 9.71

Ξ∗0b → Ξ0
b + π 0.339

S-wave Λ0
b(12P 1

2
)→ Σ+

b π
− 10.95

Σ+
b (12P 1

2
)→ Λ0

bπ
+ 71.01

Ω−b (1P)→ Ξ0
b + K̄ 445.1

D-wave Λ0
b(12P 3

2
)→ Σ+

b π
− 0.0003

Σ+
b (12P 3

2
)→ Λ0

bπ
+ 12.02

Σ∗+b (14P 5
2
)→ Λ0
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+ 11.64

Σ+
b (12P 3

2
)→ Σ∗+b π0 0.42

Ω−b (1P)→ Ξ0
b + K̄ 0.489
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Conclusion

• In this work, the masses of the radial and orbital states of
singly bottom baryons are calculated using Hypercentral
Constituent Quark Model (hCQM) with the screened
potential. The predicted masses are in accordance with the
experimental observations and we also assign the JP value to
the unknown states.

• The strong decay width of various channels (P-wave, S-wave
and D-wave of singly heavy bottom-strange baryons) are
analyzed in the heavy hadron chiral perturbation theory
(HHChPT), in absence of any experimental result we have
compared our results to other references.
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