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2.3 ER-ETFXENE
T2, BT AR EOE S FESE ok, X A TR T p? = (p+ q)? 1 ¢ BWE
Borel 284, M ITTASE:

2 2
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2
. my - an
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¢ q
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1
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By (M) By (M3)AL[p, fV] =
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1 Sth s .
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X ups[2(Uw + q - v) — mql7s,
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i, QCD JEUK YT s AT AR P 5
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A (17) 2, AT QCD JERMBERE T HIBLAYEEHE s . PRIMAT USRS R 2 1 H 5 R0 R
WU

’
—$ mDs

i(me + myg) —Bee — .
= d ds’ M M; C 23
985D fDm%fB 2m / 8 /‘ °e ' @2 ( )
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3 HEHT

AT (23) AT EAE TR S S5 R A
B, ST A R g, e INTTILW S— R 51 i
ASH, 55 i . D A TR S AR
KL Ko PSR T IR H 1 (1 B . XS SRR o)
WU SR, WA T AR G O i T B A
TEASCHBUE b, S e BRI MS TR
AIBUE me(me) = (1.35 + 0.10) GeV [10) ?ﬁﬁ}ﬁﬁ
D3> LA 220 U8 o - BB o 1 (0 o ik | 8
B8 HoAb S ASHOES) T3 11102650 $%E¥E’J
LCDAs J& 7 — 24 X A SEL. AR SCR SR [57)

HRARST IR B FA LAY LCDAs /E MM % TAES
FHZ WAL (heavy quark effective theory,
HQET) 7EHE % i R 58, #Ie b 248
W R, S8 TR YOG B R B IR K
s b

3/2
(2u—1)
o (w,u) = wau e/,
nza n |03/2|2
2 1/2
a, Cy/“(2u—1) _
¢4(W7U) = 5 € W/Env
,;o e
2 1/2
w a, O/ " (2u—1) _ /0.

F 1 FEREF LRS00 BT AR A
Table 1.  The masses and decay constants of heavy baryons and heavy mesons.
KT [tk /MeV HALH L
Eee 3621.55 + 0.53010 (0.109 + 0.021) GeV3 120
Qec 3690 £ 90 (0.123 + 0.024) GeV3 (2]
sF/+/ - 2453.97 £ 0.14/2452.651 (72 /2453.75 £ 0.14110 (0.045 £ 0.015) GeV?3 )
=0 2578.2 & 0.5/2578.7 + 0.501°) (0.055 4 0.016) GeV3 bl
Q? 2695.2 4 1.7010 (0.093 % 0.023) GeV3bl
D+/0 1869.66 & 0.05/1864.84 £ 0.05117 (249.9 £ 0.5) MeV10)
D:r 1968.35 4 0.07!10) (212.0 £ 0.7) MeV[10)
#2  (25) KPS a; Bl e; BOE X
Table 2.  The definitions of the parameters a; and €; in Eq. (25).
twist ao ai a2 €0 /GeV €1/GeV €2 /GeV
9 1 6.4A 1.4A+0.6 0.32A
A+0.44 A+5.7 A—0.17
3 1 0.12A — 0.08 0.56A — 0.77 0.25A — 0.16
A s A—14 A-26 A+0.41
3 1 0.35A4 — 0.43
¢ A—12
4 1 —0.07A — 0.05 0.65A +0.22 5.5A+3.8
A+0.34 A+1 A429
twist ao ai az €0 €1 €2
9 1 0.25A + 0.46 6.6A+40.6 14A+1 0.57TA+1.1 0.36A + 0.03
A+0.68 A+0.68 A+6.7 A+4 A —0.02
3 1 0.04A —0.14 0.12A — 0.09 0.56A — 0.91 —27TA 4+ 92 0.3A—-0.24
=/
e s A—16 A—16 A—29 160 A+ 0.54
3 —0.16A 4 0.16 1 0.17A — 0.17 0.11A —0.11 0.39A — 0.49 0.33A —0.33
¢ A—13 A—13 A1 A-13 A1
4 1 0.03A+0.11 —0.1A —0.03 0.63A +0.38 —0.82A - 3.1 1.2A+0.34
A+0.16 A+0.61 A+4+13 A—39 A+4.1
twist ag al a2 €0 €1 €2
9 1 8A+1 1.3A+1.3 0.41A 4+ 0.06
A+1 A+6.9 A+0.11
0.17A — 0.16 0.56A — 1.1 0.44A — 0.43
Q 3s 1 - - _—
c A—-2 A —3.22 A+0.27
3 1 0.45A — 0.63
¢ A—14
4 n _ —0.1A —0.01 0.62A 4+ 0.62 B 0.87A 4+ 0.07
A+1 A+1.62 A+ 2.53
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Fig. 1. The Borel parameter dependence of the strong coup-

ling constant 9=f+zf - The blue and red bands denote

the uncertainties from the threshold parameters of sy =
(17£1) GeV? and s), = (6.1 + 1) GeV?, respectively.

F 3 M TR & LA HLEE TR
Table 3. Proportion of pole contribution and contribu-

tions from different twists.

Vertex Pole 2 30 3s 4
EETSITDY 46.7% 30.9% 44.3%  5.6%  30.5%
EETET D 381% 65.9% 764% -10.9% -31.4%
QEQODF  43.7% 31.0% 45.8% —8.8%  31.9%

FErp s DTRRAY E SON REAS DTRRE G DTk (Jk
L) TR )

Bt = o SN
BTk + ESE TR
/ s/ / s MR
N 3 NG

—s/M? > —s' /M2
e 1 e 2 ...
Smin s

min
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(L5 BTN Borel BHMZ | BUH s, fy MECERE S, Fuo, fo WERIMET ¢

Table 4. The numerical results for the strong coupling constant gg_pgep . The first column presents the proportional rela-
c

tionships among different coupling constants obtained from SU(3) symmetry analysis. The second column lists the numerical

results, with the sources of errors sequentially being the Borel parameter M22, the threshold sy, sj, , decay constants
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Abstract

In this work, we systematically investigate the strong coupling constants for vertices involving doubly
charmed baryons (B ), singly charmed sextet baryons (BP), and D mesons, using the light-cone sum rules
method. The calculations are performed analytically and numerically, with the non-perturbative input taken as
the light-cone distribution amplitudes of the singly charmed baryon BP. Through graphical analysis, we
determine the optimal Borel parameter ranges and present numerical results with a thorough error estimate,
accounting for uncertainties in the Borel parameters, the continuum thresholds and the decay constants. To
extrapolate the b-baryon light-cone distribution amplitudes to c-baryons, we adopt a simple scaling method,
and the uncertainty from the scaling factor is incorporated to reflect this extrapolation. The uncertainties
induced by the decay constants fs, and fgs dominate over those from other parameters, which can be
attributed to the significant inherent uncertainties of these input parameters. The light-cone sum rules results
deviate from the ratios predicted by SU(3) flavor symmetry, which are primarily due to the significant
differences in the light-cone wave functions of baryons with different light quarks (u, d, s) in the light-cone sum
rules calculation. Furthermore, these deviations can be well accounted for by the ratios of input parameters

such as masses and decay constants. The results can be cross-checked by other approaches such as conventional

quantum chromodynamics sum rules or lattice 1

~~~~~ sgn = (17 £ 1) GeV?

quantum chromodynamics. These strong coupling 10 (61 & 1) Gev?
o --- sthn = (6. e

constants are key inputs for analyzing non-leptonic
weak decays of doubly heavy baryons, particularly for
evaluating final-state interactions in charmed-bottom i

baryon decays. Our findings thus provide both

theoretical insights into the strong and weak decay

dynamics of doubly heavy baryons and a practical tool 5 ; y ; y -

for experimental hadronic analyses. M3/GeV?

Keywords: strong coupling constants, doubly charmed baryon, light-cone sum rules, light-cone distribution

amplitudes
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