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Contributions from ¢z, to the B — PP decays

with the QCD factorization

mmm T k)
Qin Chang, Lili Chen, Yunyun Zhang, Junfeng Sun etal.
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1.2 B 5 &

HHHBAFAEZ R TR T4 TR R ik, Pl4epQCDRAFILF
. QCDF7 %,

o QCDF st3%F 461 L9+t H L BINNLO; Bk R AK 69 4 %) 3R 18 49
TR E O 213 B, FF LR B S I AR 5 2 A A Ak
T 28K

e PQCD bty H L 2ABM T ALK M rak; it Pt
BT ABAT 2 ARt R R EAKA O gr 3 589 T K

o AT HEIBIRNAEEANCEL, bt H a4k # B B R AT,



2.1 FH—
o BAFHAARES I (DAS) Mk, H1/my BT ETKH A IR IH T
S

(0/Ga(2)[--1b5(0)|B(p)) =
~B (4 my) 5} 5y / dg e itPr= [0 (€) + - Pma(€)]

4 o
ARG )T — S R
1 1
/Od§¢B1(§) -1, /Ods%z(g) —o.

e g = ¢E UR by = (¢J§ — ¢5)/2, "ﬁ*ﬁwg £ 65
© OpIRMTMEOp AL EARMAGeD /myAAKE, 12 Rb% LR E R
643, X?%fuflfjﬂkél], /\QCD/me%Z:T’T«@‘%%'%
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B to light meson transition form factors
calculated in perturbative QCD approach

C.-D. Li

i*, M.-Z. Yang”

ST (World Laboratory), P.0. Box 8730, Beijing 100080, P.R. China and

of High Energy Physics, P.O. Box 918(4), Beijing 100039, P.R. China

¥epjc28.51542PRD 74.014027 45, APQCD7 ¥, dgy 4B — )
F30%. BhRAE P L ILAI AR TR K, LEAME

PHYSICAL REVIEW D 74, 014027 (2006)
Uncertainty in the leading-order perturbative QCD calculations of B-meson decays
Tukeshi Kurimoto®

iy of T, Toana 903555, Jpen
206 published 28 July 2006

Facultyof Science, Univer
Received

Unceraity i the perusbstive quastum chromodynamics (PQCD) caleulution of A decays s nves-
igatd in B B~ D decay amplitudes. A-meson distibution
dns of disiibuion ampltades

Tnstitute
cived: 27 December 2002 /
Published online: 5 May 2003 - © Springer-Verlag / Societa Italiana di Fisica 2003
Abstract. We calculate the B — P, B — V" (P is the light pseudoscalar meson, V the light vector meson)
form factors in the large-recoil limit in the perturhative QCD approach, including both the vector (axial
vector) and tensor operators. i general there are two leading components o5 and ¢ for the B meson wave]
(functions. We consider both contrTbwtTons of them-JSudakov eflects (k. and Threshold resummation] are
ThcTuded 1o rogulate the soft end-port smgularty. By choosing the hard scale as the maximum virtualities
of the internal particles in the hard b quark decay amplitudes, Sudakov factors can effectively suppress the
long:distance soft contribution. The hard contribution can be dominant in these approaches.
fable 1. B meson transition form factors at g° = 0 with the hard scale chosen in (21), and the numbers in
parentheses are results without the contribution of 5
Process  R(0)=F(0)  Fr(0)
Bor 020250030 0258% .
(0.199) (0.189) 30% contribution
BoK  0321£0036 03114003
©0231) ©0223)
Process V(o) A(0) Ay(0) A(0) T1(0) T2(0) T3(0)

056+005 00130001 0.06=0.01

oo oo
b dirouion amplinde pasmes

For a reference we show the ratio of the contribution
from the ¢} = (b5 — b3/
the components in Table X| The ¢% component contribu-
tion is found to be about 30% or less.

TABLE X. Ratio of the subleading contribution to the total

Bop  0BIS0032 036620036 0252002 021000
(0.226) (0.256) (0.17) (0.14) (0.41) (0.004) (0.05) contribution in F57(0).

Bow 030550030 03170036 024002 0205002 053005 00120001 006000
(0.212) (0.250) (0.16) (0.13) (0.003 005 ‘Giluw‘m Exponential KKQT

B K' 0406£0042 0455£0.047 0.30£0.03 0.24£002 00070001 0.09:+001 FE2(0)/F27,(0) ‘ 022 020 029
(0.203) (0.336) (0.21) (0.16) (-0.001) ©0.07) o -




2.2 FHIL=
® Bintn™ ABy—KTK™ 8% T it L 1O(107°)

2003[1]  20052]  2009[3] 2012[4]  2014[5] 20216]
By = mtam 0.0247535% 0571018 0,265 051503 0.614+0.7  0.798 £ 0.092
Exp. - < 1.36 0.98%02 0.73+0.14 0.700 £ 0.100
BY » K+K~ 0.01315058 0.1075054 0167098 0151003 0.155 4+ 0.027
Exp. < 0.6 0.1350% 0.12+0.05 0.078 £ 0.015

® M. Beneke, M. Neubert, Nucl. Phys. B 675, 333 (2003).

® Y. LiandC. D. Lu, Commun. Theor. Phys. 44, 659 (2005).
Ahmed Ali, Gustav Kramer, Ying Li, Cai-Dian L 4, Yue-Long Shen, Wei Wang, and Yu-Ming Wang, Phys.
Rev. D 76, 074018 (2007)

® Hai-Yang Cheng,Chun-Khiang Chua, Phys. Rev. D 80, 114026 (2009)
® 7. J. Xiao, W. F. Wang, and Y. Y. Fan, Phys. Rev. D 85, 094003 (2012).

® Q. Chang, J. Sun, Y. Yang, X. Li, Phys. Rev. D 90, 054019 (2014).
Q. Chang, J. Sun, Y. Yang, X. Li, Phys. Lett. B 740, 56 (2016).

®  Jun Hua, Hsiang-nan Li, Cai-Dian Lu, Wei Wang, Zhi-Peng Xing, Phys. Rev. D 104, 016025 (2021).
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3.2 kM@ AT
B3 M BAAHE?(PLP2) 6y 5 X T

WP = oy [ oy [Macom(e) (om0 ezl + X
08, (1) Opalo) PP ;;;; 7L, & ’3227 Z)8

WP = mos [ax [y [Magom(e) (om0 omt 2t - )
$08,0) 0pa) L E DT BT,

HEP1PD) = o [Cox oy [ de05a(0) {0p10) 9pa0 5[2;;5 - 2;;;
402, 0pal) ! 52[ e - )

o HP2RAETRGY, KAHEF Xdpi(y)=6y 7 &5, (v)=1 H,
>[5 2ady Ao [ m ) dy 4K A
o {8, FEIE—AE[1dE po(€) = 0B, HIATARIAN,

RAHP2T# A R,
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PARTEFI4ERAATH, AEH KT

1
AB2 = ma /0§¢B2(§) d§ = mas (£) gy,

e AB2/ /1dy Dpa(x) Ppa(y) ,Pl,P2EM}
1—xy XXy 1-xy ,

Ldy 1 ®pa(x) Ppily) X x
i B2 B2 dy p2(x) Pp1(y Pl P2 4P P - —
ALB2 _ 4 a / / { E — ¢P2(x)d>P1(y)[17X}_/ >_<yj|}7

5 +;]}

o Op At WARNE 9 TRk R AR 4G, R H T4E(C),, AR,

14 x ®F_(x)®p1(y)
B2 2 Y {5, P2 XZpX)PPIY) | P P Y
~A / / {2 Ty T ¢P2(X)¢P1(y)[1

o KRHHT XOpi(y)=6y 7 Aodf (v)=1 B, & diALH,
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Ai,Bz _AB2 {12 2 —6)— Pl ;‘(’2 [ 5 + ;XA+XLXA+XA—XL]}

AF = A2 {72 (XG = 1)? — £ of2 [ XX X}

A5 = 26 [[T 1 TG X @ ) 4 P X - X D)

[ ) fldx—>XA, fldx_)XLr

Jadx™— —1x2 [ldx XX — Xa — X Xa.

o BBXpFeX AOA TR LY, FE—MEHLN

X4 = (1+pAEi(’bA)|nE7
Ap

X, = (1+pAe"¢A)@.
Ap
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H K (WFs)

o K AIGN-typeBA~F 4 # 3kt

60O = Neen(— ) g0 = e - L),

q

©n = 3(©.-©.) =1~

3mb’

P NER I 3, %‘?ir%&')a«—%%ﬂ'%féqﬁgq(g)dg =1. (€),

Wi

mA and A = mg — mp, =~ 0.55 GeV.
b

o BATRwg, = 0.45+0.10 GeV, #F2(¢),, = 0.042:£0.01;

o ByAFRuwg, = 0.42+0.10 GeV, #F2(¢)g, = 0.039:+0.01,
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% RIMEBy - KTK™ #2B; — nhm™ 89 R K IRMEF e TH X

ABoosmtn) = i ZE £y, fj{ Vi Vs (b1+2 b4+% b4,EW)+v;b Ve (2 bﬁ-% b4,EW> }

V2

_ . Gr 1 1
+ _ 2 * - * +
A(Bg—KTK™) = 7 fa, fK{Vuqud (b1+2 b4+2 b47EW)+Vcbvcd (2 b4+2 bww) }

o ERAHbEN AT

Cr i Cr i i
by = ﬁgclAlv b4:N73{C4 1+ G Ay,
b = A ]
4 EW = ke + G AQ]

c
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R0

o WE(C)Thr, 52BN E (C) KA E 4K K,
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This work Beneke
Decay S1 S2 S3
mode AB2—0 AP0 AMB2oo ARP20 | APP2=0  HFLAV
Be—nta— 3137938 s.08TL% 3447092 56378 1.49 6.7+0.8
By—Kktk— 08570 Y, 101742 078G 0.01TQLE 0.79 0.8040.15

o CPEH&y b X107 "HE42) |, E £k 8 TIEMMEMALK,

o FESL: pa=1Aaga = 0°, &AL W EARTK ARG,

o HES2: pa=12fwpa = —40°, RERIEH I ps HRMAIEE
W ppo I, T ES2 49 EL{A 5 Beneke L ¥ R S35 &
9 FUEps = 1 Fagpp = —45° RILEIELLAY,

o KRS2HE, G AMB(By—KT K™ )FB(Bs—ntn )BT X£420%
#260% #9145 IE .
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(1) s34ty K, B — PPREFAEY, Opgy 35 UHERMHAAT H-F
Mty 5572 R AR 18 69 T8k 7T AL 0%,

(2) ®py LB RiFALBy—KTK™ #oBs—ntm™ WA T ok, AW %62
REAH(p, ) BT, LETEGRE) XLE—RALE LA ERBLELS
RIHEANGEFHELE L,

(3) MAFARFE AL ENBATIERRE REANGFR, HRNSEEEB AT
HREARRFARERER ELNELFE,

R EAZE T, B F a9mT !
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