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Introduction
R XFS: doubly heavy = and Q baryons

IH357%: hypercentral constituent quark model
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Theoretical framework
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Theoretical framework
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Theoretical framework

where r = Mo /M, wWmax = (1 + ?'2)/2;",

F(w) = (W F 1)(3wmax £ 1 — 2w), (14)
PFw) = 2w + 1) (Wmax — w + - 6; I), (15)
() = 20+ 1) e =+ 1), (16)
and ’ 5 0
(@) = S () o+ (mar £ 1)(* = 1), (17

The parameter G is the Fermi Coupling constant, Vj,. is the CKM matrix element and its
value is V3. = 0.04, My and M> are the initial and final state baryon masses, respectively.
We take the following values of wy,., for different transitions:

wIIlﬂK[Ebb —3 Ebc] o 10?* wma.}c[be — ch] e 107:' (18)
Wmax [Ebc —¥ ECC] == 1223 wmax[ﬂbc ¥ Qc:(:] = 1.20. (19)



Numerical results

TABLE II: Masses of the ground states of doubly heavy baryons (in GeV). The sign “*” refers to
the s = % baryons.

Baryon Content Our results RQM [47] HQSS [48] QCDSR [49] NRQM [50] NRQM [51]

= qcc 3.620 3.620 3.613 3.676 3.685
= qcc 3.653 3021 3.707 3.690 3. 199 3.754
She qbc 6.958 6.933 6.928 7.020
ik qbc 6.991 6.980 6.996 7.250 7.078
=bb gbb 10.322 10.202 10.198 10.340 10.314
=i gbb 10.355 10.237 10.237 10.400 10.367 10.339
Qe sce 3.798 T8 3.712 3.815 3.832
s sce 3.831 3.872 3.795 3.780 3.876 3.883
.. sbe (i 5 7 g 7.088 7.013 7.147
Q. sbe 7.170 7.130 7.075 7.300 7.191
Qi sbb 10.500 10.359 10.269 10.456 10.447
y, sbb 10.533 10.389 10.307 10.500 10.486 10.467




Numerical results

TABLE IIT: Masses of the orbitally excited states of doubly heavy baryons (in GeV).

State Baryon Our results NRQM [52] EFT [53] Baryon Our results NRQM [54] NRQM [51]

B e 3.928 3.853 4.028 3 i 4.106 3.964 4.086

=, 3.961 3.862 4.079 . 4.139 3.972 4.199
P-wave I, 7.266 7.140 5, 7.4457 7.375

=kl 7.299 7.15¢ (. T7.478 7.381

= 10.631 10.502 10.38 10.808 10.634 10.607

= 10.664 10510 10404  Q, 10.841 10.636 10.796

s 4,257 4.026 4.321 4 522 4.414 4.133 4.263

= 4.269 4.035 4.376 ks 4.474 4.141 4.265
D-wave =, 7.975 7.307 Qe 7.754 7.807

h 7.607 T2 948 7.786 7.812

S 10.939 10.658 10.585 O, 11.1177 10.783 10.723

kel 10.972 10.660 10.610 Q 11.150 10.785 10.730

o 4.545 4.185 4.569 ¥ 4.723 4.287 4.555

B 4.577 4.216 4.644 L 25 4.755 4.313 4.600
F-wave Ej. 7.883 7.451 Qe 8.062 7.702

= 7.916 7.468 5, 8.095 7.721

= 11.280 10.805 10792 Qf 11.458 11.142 11.059




Numerical results

TABLE IV: Semileptonic decay widths of doubly heavy baryons in units of 1074 GeV and their

variations.

Decay Our results  RCQM [37] NRQM [58] RQM [47] HQSS [32] LFQM® [59]
Zpp — Sl | 1.75+0.73] 1.33 +0.61 137 1.63 Tapt e 3.30
Zpe — Seelip | 4.3940.83] 4.01 +1.21 5.07 2.30 DETH S 4.50
=5 — Seelig | 0.49£0.18| 0.25 +£0.10 0.66 0.28 0.351%%
= — el | 1.004£0.16] 0.58 +0.14 1.16 0.38 0.4310.06
Zpp — S5l | 1.07£0.43| 0.61 £0.15 1.45 0.53 0.611004
Epe = 2200y | 2.824£0.52| 1.39 4 0.34 3.32 0.72 G758
= — Znlp | 1.10+£0.48| 1.62+0.73 1.92 I g oo
=5, — 25y | 3.124+0.62| 4.63 £1.23 2.69 2.63 040
Qpp — Qpeby | 1.87+0.76 L9234+ 115 2.48 1.70 3.69
Qpe — Qeclig | 4.704+0.83] 4.12 £ 1.10 5.39 2.48 3.94
Qfy — Qpelig |0.53+£0.19 | 0.26 £ 0.10 0.69 0.29
Q. — Qeclig | 1.0940.16] 0.59 +0.13 123 0.40
Qpp — QF €7, | 1.14+£0.45| 0.57 +0.23 153 0.55
Qpe — Qg | 2.994+0.52] 1.78 £ 0.64 350 0.74
Q, — Qo | 1.17+0.50] 1.72 £0.77 2.00
O — Q07 | 3.324+0.62] 4.95+1.26 2.88




Numerical results

TABLE V: The calculated branching fractions of semileptonic decays of doubly heavy baryons.

Process  Our results NRQM [58] LFQM [59]
Tpe = Zecklp 163 x 1072 1.11 x 1072 1.67 x 1072
Spp — Spcliy 098 x 1072 0.28 x 1072 1.86 x 1072
Qe = Qeclp 157 x 1072 1.10 x 1072 1.32 x 1072
Oy — Nolivp 2.27 x 1072 4.49 x 102




Summary
EBBLSEFEETWNEEF: M Q=

SR TWNEEF=FQNE
— = 178MeV
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