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Abstract We investigate the self-consistency and Lorentz
covariance of the covariant light-front quark model (CLF
QM) via the matrix elements and form factors (F = g,
ay and f) of P — V transition. Two types of corre-
spondence schemes between the manifest covariant Bethe—
Salpeter approach and the light-front quark model are stud-
ied. We find that, for af(qz) and f(qz), the CLF results
obtained via A = 0 and * polarization states of vector
meson within the traditional type-I correspondence scheme
are inconsistent with each other; and moreover, the strict
covariance of the matrix element is violated due to the non-
vanishing spurious contributions associated with noncovari-
ance. We further show that such two problems have the same

tice calculations [2]. vector meson dominance model [3,4].
perturbative QCD with some nonperturbative inputs [5,6],
QCD sum rules [7,8] and light-front quark models (LF QMs)
[9-13]. The traditional LF QM. i.e., the so-called standard
light-front quark model (SLF QM), proposed by Terentev
and Berestetsky [9,10] is a relativistic quark model based on
the LF formalism [14] and LF quantization of QCD [15]. It
provides a conceptually simple and phenomenologically fea-
sible framework for the determination of form factor, decay
constant and distribution amplitude et al., which are further
applied to phenomenological researches [16-39]. However,
in the SLF QM, the Lorentz covariance of the matrix element
is lost since it contains a spurious dependence on the orien-
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ABSTRACT: In this paper, we calculate the matrix element and form factors of vector-to-
vector (V' — V") transition within the standard light-front (SLF) and covariant lighi-
front (CLF) quark models ((QMs), and investigate the self-consistency and Lorentz covari-
ance of the CLF QM within two types of correspondences between the manifest covariant

Bethe-Salpeter approach and the LF approach. The zero-mode and valence contributions
to the form factors of V' — V" transition in the CLF QM and their relation to the
SLF results are analyzed, and the main conclusions obtained via the decay constants of
vector and axial-vector mesons and the form factors of P — V' transition in the previous
works are confirmed again. Furthermore, we present our numerical predictions for the form
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The SM prediction for the branching fractions of Bz — P(V)#v decays Form factors of P = T transition
within the light-front quark models

Decayv mode This work Dipole e index

B* — Bl'vy 6.667323 7001808 o 107%  6.43 x 107%  6.56 < 107° F= C 1+ a[z(qz) — 20}
BY — B*'uy 6.397T3 330 TE0 < 107% 6.33 < 107%  6.41 x 10°% 1— q2

BY — B.l'vy 0.867 Toe 0 oaTa22 % 1077 948 % 1077 951 x 1077 Mgole

B* — B*fvg 1.0970 307000088 « 107%  1.09 x 1079  1.10 x 107° ’ N N

B* — D"y 219710 LAY 1077 6.33 < 10710 1.43 x 107° F(?rm faCtO_r of V' —» V" transition

BY — D*" vy R.O6TAATOIITEES w0 1071 4.03 < 1071 1.64 x 1079 within the light-front quark models
Bf — Dt 1367552700 0 %« 1077 2,93 %< 10719 815 x 10~ C

B* — D*ru, 5.11F8:0540.2543.50 o 10710 1.34 x 10710 1.01 x 1079 F = 5 5\ 2

B — 1n.(18) v 383700370 00F292 50 1077 3.48 x 1077 3.55 x 1077 1-— % + b CIZ_

Br — (18) ' 6.3070 0570110380 » 1077 6.43 x 1077 6.71 x 1077 MPOle MPOle

B* — n.(18)rr,  1.07702210024082 o 107 9.27 x 107%  9.55 x 1078 Covariant light-front approach for
B — (18) 11, 16470337008 020 % 1077 1.67 x 1077 1.80 = 1077 B, transition form factors

B — n.(28) v 4167028570078 1T 0 107%  3.83 x 107 3.83 x 107%

Bf — (25010 928751970164 7.07 0 107%  8.73 x 107®  8.84 x 10~® q> g2 ?
B* — 0. (28)rr,  3.857345+007+2495 o 109  3.32 x 1077 3.31 x 10~° F=cxExpla~ Mgole + b Mgole |
BY — (28)1r,  T.9070300 28002 0 1077 6.76 x 1077 6.99 x 1079




