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TABLE II: The branching ratios (in the unit of 10~

%) for the B,—P S decays, where the theoretical

uncertainties come from the wg_, scalar decay constant fg, the Gegenbauer moments and the chiral

parameter.

M ode

Br(*pptwp,t fsT B1 1 B;)(S-1)

Br(*tpptwp,t fst Byt B3)(S-1I)

B> KK} + c.c.

g~ gp+4.40+1.50+7.55+1.134+24.33
57~55—3_34—L_34—ﬁ_36—1_n4—ﬁ.m

13 3T+7-33+U-Eﬂ+ﬂ-‘23+3-49+91.1‘:}
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18 52+lﬂ.33+2.21+ﬂ.35+4.ﬂ5+1!7].4-’-1
e —8.656—1.44—-0.34—3.27-9.95
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FIG. 1: The branching ratios vs the parameter By. Figure (a) is the result of BY—K"K30 +
c.c. in (S-I). Figure (b) is the result of B?—=K"K}" + c.c. in (S-11). Figure (c¢) is the result of
Bl K+ K}~ +c.c. in (S-1). Figure (d) is the result of B+ K+ K}~ +c.c. in (S-1I). The red dotted
line here represents the experimental results, the pink ribbon represents the experimental error,
and the black dot represents the collocation when the experimental and theoretical values are

consistent under different pp and By combinations.
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TABLE III: The branching ratios (in the unit of 107°) for the B;—P S decays after using the

optimized scheme.

M ode Br(S-I) Br (S-1I)
B)—nKg* 2251066 (1P) 1504 (Bs) 1.247503(1p)T514(Bs)
B —n K3 0.1955:01 (11P) L5:01(B3) 0.18%5.02(kp) T0.04(B3)
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TABLE IV: The direct CP asymmetry (in the unit of 1072

) for the B;—P S decays, where the

theoretical uncertainties come from the wg, . scalar decay constant fg, the Gegenbauer moments

and the chiral parameter.

Mode

CP(S-1)

P(S-11)

BV KK 4 c.c.

()

()

B’ KK} +c.c.

—0. ﬂ]_-I-E ST4H0.6940.0542.0242.55
3.30—-0.61-0.06—1.89—-1.59

9 ?ﬂ+E.Qﬁ+2.ﬂﬁ+ﬂ.ﬂd+3.21—|—3.ﬁ?
I —-1.07-2.50—-0.04—2.14—-9.26

BY—ntay +c.c.

13. U3+1 134-0.044-0.024-1.064-0.04
1.48—-0.80—-0.001-0.96—-1.01

=i 38+1 ai+0.2440.01+4.82+413.20
1.71-59.41-0.01-6.60-1.19
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Experimental branching ratio value of Bs—FP S.

M ode Br(Exp)
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The light-cone distribution amplitude (LCDA) of a heavy-light meson defined in heavy quark effective
theory (HQET) is a fundamental nonperturbative input to account for innumerable B meson exclusive
decay and production processes. On the other hand, the conventional heavy-flavored meson LCDA defined
in QCD also ubiquitously enters the factorization formula for hard exclusive B production processes.
Inspired by the observation that these two LCDAs exhibit the identical infrared behaviors, yet differ in the
ultraviolet scale of order my; or greater, we propose a novel factorization theorem for the heavy-light
mesons, that the LCDA defined in QCD can be further expressed as a convolution between the LCDA in
HQET and a perturbatively calculable coefficient function thanks to asymptotic freedom. This refacto-
rization program can be invoked to fully disentangle the effects from three disparate scales Q, m,,, and

Agep for a hard exclusive B production process, particularly to facilitate the resummation of logarithms of
type In Q/my, and Inmy, / Agep in a systematic fashion.
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