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Table 1. Results of meson masses.

Meson ~ MSP/GeV ~ M™1/GeV  uthl/Gev  M™2/Gev  pth2/GeV M U151 /Gev

m(11S0) 0.140 0.140 0.918 0.140 0.938 0.140
K(1Sp) 0.494 0.498 0.918 0.490 0.944 0.510
K*(138)) 0.892 0.881 0.918 0.880 0.944 0.888
p(1351) 0.770 0.771 0.918 0.764 0.938 0.777
P(138) 1.020 0.970 0.918 0.983 1.024 1.000
b1 (11P;) 1.235 1.253 0.918 1.309 0.938 1.351
a1 (13P1) 1.260 1.199 0.918 1.254 0.938 1.318
(2381) 1.686 1.811 0.918 1.896 1.024 1.908
D(11Sy) 1.869 1.983 0.918 1.998 1.073 2.017
D*(138:) 2.010 2.043 0.918 2.071 1.073 2.088
Ds(11S0) 1.969 2.028 0.918 2.028 1.536 2.046
D#(138) 2.112 2.084 0.918 2.121 1.536 2.140
Dy (11Py) 2.422 2.522 0.918 2.600 1.073 2.628
Dy (13P5) 2.460 2.497 0.918 2.571 1.073 2.604
ne(11S) 2.979 3.022 0.918 2.977 4.943 2.978
J/(1381) 3.097 3.051 0.918 3.095 4.943 3.096
he(11Py) 3.570 3.461 0.918 3.540 4.943 3.550
Xeo(13Pg) 3.417 3.437 0.918 3.418 4.943 3.413
Xe1(13P1) 3.511 3.457 0.918 3.518 4.943 3.517
Xe2(13P2) 3.556 3.475 0.918 3.569 4.943 3.548
V' (2381) 3.686 3.687 0.918 3.777 4.943 3.771
B(11Sp) 5.279 5.385 0.918 5.377 1.188 5.409
B*(138;) 5.324 5.399 0.918 5.394 1.188 5.426
Bs(11S) 5.369 5.411 0.918 5.409 1.992 5.442
B (1384) 5.416 5.424 0.918 5.433 1.992 5.465
nb(1180) 9.393 9.457 0.918 9.409 1.264 9.398
T(138) 9.460 9.462 0.918 9.418 1.264 9.426
xp(13P1) 9.899 9.811 0.918 9.810 1.264 9.811
T(2384) 10.020 9.933 0.918 9.956 1.264 9.959
xb(23P1) 10.260 10.161 0.918 10.209 1.264 10.207
T(335) 10.350 10.331 0.918 10.372 1.264 10.372

vE: Mth1: p=0.197 GeV2, Vp = —0.597 GeV, my = 0.358 GeV, ms = 0.541 GeV, m. = 1.739 GeV,
mp = 5.061 GeV, p = 0.918 GeV. Mth2: p = 0.255 GeV2, Vj = —0.750 GeV, m, = 0.389 GeV,
ms = 0.596 GeV, m. = 1.819 GeV, my = 5.111 GeV, pu = co + c1pr + cap? + c3ud, co = 1.489 GeV,
c1 = —5.510, co = 14.715 GeV 1, ¢3 = —4.928 GeV 2.
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Different time regularization of the Breit quark potential
and the mass splittings of 1.-J /¢ and other mesons”
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Abstract

The study on the mass splittings of the mesons with the same structure but different spin- and orbit-quantum
numbers is one of the important methods for checking the efficiency of potential models. In previous calculations for
quark potential models, the splitting between m-p is easily obtained while that of the nc-J/1{ is however too small to meet
the experimental results. In this paper, the third term of the complete Breit quark potential in the momentum space is
regularized twice by applying the form factor u?/(q? + p?), and the other terms except the first term of the Coulombic
potential and the seventh term of the constant potential are regularized once. The mass splittings are calculated by
using these values. Our results indicate that the mass splittings of light mesons m-p, heavy mesons ne-J/¢, N,-T(1s),
and Xco-Xc1-Xc2 can meet the experimental results with high accuracy only when the screen mass u is expanded to the
third-order polynomial with respect to the meson reduced mass pr = m;m;/(m; +m;), while the masses of other mesons

are improved greatly. An efficient quark potential model is thus described in this paper.

Keywords: nonrelativistic quark potential model, meson bound states, regularization, mass splitting
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