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effective weak Hamiltonian

G
Heg = \/g|:V (C101 +C202)+Vcb (C101 +C202)
10
—thV;; (Z CO; + C7»YO77 + C8g03g)] +h.c., (1)
i=3

where Vg, Vo, (9 = u,c and t)
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coefficients of flavor operators o

al(Mle) = al(/\/llMg), az(MlMQ) = aQ(MlMQ), (2)
Oég(MlMg) ag(MlMg) + a5(M1M2) if MM, =SS, (3)
af(MiMp) = af(MyMp) + P2 a8 (MiMp)  if MiM, =SS, (4)
ag,EW(MlMZ) = ag(Mll\/l ) + a’;(/\/’lMg) if M1M2 = 55, (5)
oy g (ML) = afy(My M) + P2 af(MyMy) if MyMy =SS, (6)
where the ratio 7, is defined as
—Ko KO =ag — maO 7
X (M) mb(ﬂ/) s Ix (/“L) mb(ﬂ) ( )
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Input parameters

For the decay constant( unit is MeV),ScaleMu = 1 GeV

?Kg(1430) =256+3  SI, ?K5(1430) =301+18  S2,
fao(1as0) = 245+£2  SI, fao(1as0) = 314+£24  S2,
fg, = 186 £ 7, fg, = 224+ 9,

Table: Form factors of B — K3 (1430), a0(1450) and Bs — Ky (1430), ao(1450)
transitions in S1 (lower entry) and S2 (upper entry) .

F F(0) a b F F(0) a b
UPTR 0204002 127 033 UF7N 0204002 016 011
0.18+£0.01 1.03 0.5 0184001 —0.23 0.29
UK 0284002 158 084 UZT'Y 0284002 055 0.20
023+£0.02 092 0.29 023+£0.02 —023 0.36
UB7® 0204002 157 070 UF?™ 0204002 055 0.03
0.26+£0.01 166 1.00 0264001 073 0.09
UP7% 0204002 152 064 UF~* 020+002 044 0.05
026+0.02 159 091 0264002 059 0.09

Zhao M.F. (Henan Normal University) B, 4.s — SS decays March 28, 2022 4 /15



Input parameters

Table: Gegenbauer moments of Kj(1430),a0(1450) at pr = 1GeV in S1 (lower entry)
and S2 (upper entry).

This work bo b1 by b3
K3 (1430) 0.08 £0.01 —0.13£0.05 —0.03+0.00 —0.01 +0.00
0.08 +0.01 —0.15 4+ 0.05 0.06 +0.01 —0.09 £ 0.05
ao(1450) 0 —0.17£0.03 0 —0.03£0.01
0 —0.17 +0.06 0 —0.19 +0.03
QCD SR by by by bs
K (1430) 0 —0.57 £0.13 0 —0.42 +0.22
0 0.58 + 0.07 0 —1.20 +0.08
ao(1450) 0 —0.58£0.12 0 —0.49 £0.15
0 0.89 + 0.20 0 —1.38 +0.18
04 =31 !
== s2
= e - N This work E
3. S/
X ) X
(a) (b)
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Numerical results and discussions

Table: The branching fractions (in units of 107°) of B, 4.s — Mi M, decays .
(pi, &) = (2.97,-105) _ PQCD
(pir, i¢) = (1,=55)  (pr, ¢r) = (2.8,165) (LiuXin)

Decay modes S2 S1 S2 S1 S2 S1

BY = a; ag 0.052 0.082 0.29 0.64 355 b5.63
B — a} & 0.026 0.041 0.15 0.32

B — ay Kg©  36.01 15.02 35.56 15.18

B? — a) K3° 0.55 0.27 0.58 0.58

B —» Ky K;t 1137 6.77 4.90 4.94 520 230
BY — K%Ky 1273 7.51 4.78 3.66 540 250
By — a; ag 36.62 18.27 32.27 15.72

BY — a3ad 1.10 0.65 1.76 1.77

By — af Ky~ 11.31 7.92 6.01 5.47

BS — a3K° 3.90 3.39 1.76 2.29

By — K; Kzt 0.01 0.01 0.06 0.07 22 32
BS — KK 0.59 0.21 0.27 0.12 20 11

B~ = aJa, 24.83 12.06 25.40 12.50

B~ — a, K;®  13.60 9.41 6.21 4.44

B~ — agKy~ 9.28 5.42 5.07 2.84

B~ — K{°K;~  0.62 0.22 0.38 0.15 19 . 11

Zhao M.F. (Henan Normal University) B, 4.s — SS decays March 28, 2022 6 /15



Numerical results and discussions

Table: The branching fractions(in units of 107%)of B, 4.s — Mi M, decays
(p, ¢)=(1,-55)

B — SS Class CKM S2 S1 [ B — PP Beneke Exp
a; — dominated

B~ — adag T 1 24.83 1206 | B~ — alm— 6.0 5.51+0.4
BY — a5 af T 1 36.62 1827 | By — wta~ 8.9 5.12 4 0.19
BY — ay Kt T 1 36.01 1502 | BY — 7~ KT 10.2 5.8+£0.7
B~ — aKy~ T 22 928 542 | BT — a0k~ 111 129405
BY — af Ky~ T 22 1131 7.92 | By - ntK~ 16.3 19.6 £ 0.5
BY - KK T A2 1137 677 | BY » K™kt 27 26.6 £ 2.2
ap, — dominated

BY — aPKgO C 1 055 027 | BY — K" 0.49

."38 — agao C 1 110 065 | BY — % 03 1.59 +0.26
BY — afKg° C A2 390 339 | BY — #%K° 7.0 9.9+05
penguin-dominated

BY — K3OK;O P 1 1273 751 | BY — KOKD 247 20.0 £ 6.0
B~ — a5 K§° P 1 1360 941 | B~ — 7 K° 19.3 23.74+0.8
BY — KgOKgO P A2 059 021 | By — K°K? 135 1.21£0.16
B~ — K§OKs ™ P 22 057 015 | B~ — K°K— 1.36 1.31 £0.17
ann-dominated

BY — 048 A 1 0026 0041 | BY — 7070 0.012 < 0.021
BY — ay af A 1 0052 0082 | B — 7 " 0.024 0.7£0.1
BY — Ky K;t A 1 001 001 | BY - K™K 0013 0.078 £0.015
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Numerical results and discussions

The SU(3) flavor symmetry indicates

(10)
(11)

(12)

(13)

Ry = 1.64, R, =1.63,
(14)

R; = 1.07,

It is found in our calculation (S2) that
Ry = 1.74,

R, =1.23,
Rg = 1.47,

Ry = 1.05,
Rs =1.45, Rg=0.73, Ry =1.00,
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Branching ratios and CP asymmetries of
Bujajs = Kj(1430)K((1430) decays in the pQCD
approach

Xin Liu'?, Zhen-Jun Xiao” and Zhi-Tian Zou"
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Introduction

QCD (pQCD) approach. Our predictions are the following: (1) the CP-averaged
BRs for By — K5(1430)f3(1430) decays in both scenarios vary in
the range of 10=® ~ 10~* in the standard model: (2) the magnitudes of
AZE (B, — K§(1430)7K5(1430)%) and AZS(Byy — K3 (1430)7KG (1430)7)
in scenario | are much larger than the corresponding magnitudes in scenario 2;
(3) there are no direct CP violations in Byj; — Kg(l430)0?é(l430)0 decays
in the standard model because of the involved pure penguin topology. An
experimental confirmation of our pQCD predictions at the predicted level will
favor the gq structure of the scalar K§(1430) and help us to understand its
physical properties and the QCD dynamics involved.

o £ APQCDH) 7 ikt 5 T B,q/s — K (1430)89 % & 4 L HeA=CP
o ARLFHB, /s — Ki(1430)fth =AM 5
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The values for scalar decay constants and Gegenbauer moments in the distribution
amplitudes of K have been investigated at scale ;t = 1GeV in scenarios S1 and S2 [9]:

fr: = —0.300£0.030 GeV, B, = 0.58+0.07, By = —1.20£0.08 (SI),
fx; = 0.445£0.050 GeV. By = —0.57£0.13, By = —0.42£0.22 (S2). @7
PR (g 2y = | 0P RRTRADTR(B)  (SD
for 0.63 505 () 057 (F5) e (B7) (52
s =0y = | O3S ) DRUDNB) D
0575002 (wp) T008 (f) 1000 (B7) (82).
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Numerical results

L1F3S (@n) T35 (f5) T35 (BS) x 1075 (S1)

9502 (wp) T (f) T3 (BY) x 1075 (82),
1.1 Oéwb)*g-i(fs)tg%ms)x 1075 (S

050 (@) 6§ (f) T3 (BY) x 107 (S2),
2*8?%)* S(f)FA0BS) x 1076 (1)
22504 (wp) A ()18 (BS) x 1076 (S2);
SO () TAA () TSABS) x 1074 (S1)
403 () 2 (f) 35 (BY) x 1074 (S2),
2 %*Ouwbv)&g;(fs)*- (B5) x 107 (S1)
52702 () 25 (f)TESBS) x 1074 (2).

Br(B, — K;7Ky) ~

ZE

Br(Bs — K3'Ky)

Br(B, — K;°Ky°) ~

Br(By — K3'K; ™) ~

it
i
Br(Bs — K3TKy ) ~ {
2
g

Table: The branching fractions (in units of 107°) of B, 4.s — Mi M, decays .

(pi, #7) = (2.97, —105) PQCD
(pi,fs i,f) = (1, —55) (pf, ) = (2.8,165) (LiuXin)

Decay modes S2 S1 S2 S1 S2 S1 Exp
BY — a5 af 0.05 0.08 0.29 0.64 355  5.63
BY - Ky~ KGT 11.37 6.77 4.90 4.94 520 230
B — K*OK*O 12.73 7.51 4.78 3.66 540 250
Bd — K* K*+ 0.01 0.01 0.06 0.07 2.2 3.2
B — K*OK"O 0.59 0.21 0.27 0.12 20 1 321737
B~ = K{°K;~ 0.62 0.22 0.38 0.15 19 11
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