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Introduction

Ground states of baryons with one heavy quark can
be categorized into two sets: if the light quark system
is spinless, three baryons form an SU(3) triplet;

if the spin of the light quark system is one, then six
charmed baryons form a sextet.

In reality, since the charm quark mass is finite and
the strange quark is heavier than the u/d quark, Orthogonality condition allows us to extract the spectrum of =, and E/, the fit function can be
charm baryons in the triplet and sextet are mixing. expressed as:

Besides the correlated fit, the mixing angle can be also extracted by solving the generalized
eigenvalue problem (GEVP):
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the mixing effects will be collected into the GEVP eigenvectors

We can obtain the baryonic currents of SUQ3), eigenstate as
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mz, (GeV)|2.0987(25) 2.2380(28) 2.3594(26) 2.4069(26) 2.4587(27) 2.4793(29) 2.5878(30) 2.6898(30) 2.7859(31)
mz: (GeV)|2.1834(24) 2.3249(29) 2.4514(24) 2.4999(24) 2.5536(29) 2.5718(29) 2.6823(29) 2.7859(30) 2.8835(30)
0 (°) | 1.639(75) 1.349(73) 1.116(49) 1.049(46) 1.002(50) 0.969(53) 0.847(47) 0.751(42) 0.674(39)

Mixing Angle from Joint fit

Tab3. Results of mg ,mz, and the mixing angle at different bare charm quark masses.
To extract the masses and mixing angle, we apply a joint fit based on the parametrization
we employ a roughly fit ansatz

formula of the correlation function matrix with parameters A, B, m- ,m-. and 6. . }j
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mz, (GeV) mzr (GeV) 6 (°) x?/d.o.f fit range (fm) Ze = 4{
C11P14L 2.4256(19) 2.5196(22) 1.083(30) 096  1.19 —2.81 1-0‘5 / I
C11P22M 2.4380(27) 2.5351(30) 0.988(49) 1.0 1.19 — 2.92 . _ _ y s 08 |
C11P29S 2.4587(27) 2.5536(29) 1.002(50) 1.1 1.19 — 3.24 obtain B, = —2.78(52) GeV, B, = 12.9(1.3) GeV~ with Y3 L e
CO8P30S 2.4753(21) 2.5809(26) 1.080(42) 0.95  1.20 —2.40 y?/d.o.f=0.11. ver b el 0RO
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Extrapolated |2.4380(68)stat (403)syst  2.5562(74)stat (422)syst  1.20(9)stat (2)syst
Exp. data [19] |  2.4679470:50017 2.5784 + 0.0005 —

Tabl. Results of masses and mixing angles from correlated matrix fits on different ensembles

Statistical modeling plays a crucial role in calculations. Multiple model may exist for the same

lattice data. To account for the uncertainties with model selection, we employ model averaging

- == iti ....... approach. Taking a probability-weighted average of all the model variations.
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the chiral and continuum extrapolation through the following ansatz:
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With the extrapolation uncertainties taken into account, we find the mixing angle is: o \/Z {0]2% (@) ar — <a>)2} Pr(M]|D)

¢ = (1.200 £ 0.090 4+ 0.020)°
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