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3-body hadronic B meson decays o
Large amounts of data from CDF, DO, Belle, BABAR, LHCb etc. Collaborations
~ Evidence for CP violation in Bt — K*(892)*7" from a Dalitz plot analysis of arXiv:1501.00705

BABAR A

LHCb T

Bt — Kizr 7% decays

Dalitz plot analyses of B — D™D°K* and BT — D°D°K™* decays arXiv:1412.6751

Study of the Kt K~ invariant-mass dependence of CP asymmetry in arXiv:1305.4218
Bt - KTK-K+* decays

| Study of CP violation in Dalitz-plot analyses of B® - KTK~K?, Bt - KTK KT,

and Bt — KKK+ arXiv:1201.5897
First observation of the rare $BA{+}\to D*{+} KA{+} r*{-}$ decay arXiv:1512.02494

Studies of the resonance structure in $D*0\to K*0_S KA {\pm}mr*{\mp}$ decays
arXiv:1509.06628

Dalitz plot analysis of $B*0 \to \overline{D}*0 m*+1m*-$ decays arXiv:1505.01710
Amplitude analysis of $B*0 \rightarrow \bar{D}*0 K*+ w*-$ decays arXiv:1505.01505
Observation of the decay $\overline{B}_s*0 \rightarrow y(2S) KA+ *-$  arXiv:1503.07112

First observation and amplitude analysis of the $B*{-}\to DA{+}K*{-}7r*{-}$ decay
arXiv:1503.02995



3-body hadronic B meson decays *

QCDF -

Hai-Yang Cheng, C.-H. Chen, C.-K. Chua, C. Q. Geng, Y. K. Hsiao, A. Soni, Y. Li, ...
Xin-Heng Guo, Ya-Dong Yang, Zhen-Hua Zhang, Gang LU, Jia-Qi Lei, ...

Hossein Mehraban, Mahboobeh Sayahi, ...

A. Furman, B.El-Bennich, R. Kaminski, L. Lesniak, B. Loiseau ....

Thomas Mannel, Susanne Krankl, Javier Virto



3-body hadronic B meson decays o
i Hai-Yang Cheng, C.-H. Chen, C.-K. Chua, C. Q. Geng, Y. K. Hsiao, A. Soni, Y. Li, ...
Xin-Heng Guo, Ya-Dong Yang, Zhen-Hua Zhang, Gang LU, Jia-Qi Lei, ...
acpr 4 Hossein Mehraban, Mahboobeh Sayahi, ...
A. Furman, B.El-Bennich, R. Kaminski, L. Lesniak, B. Loiseau ....
! Thomas Mannel, Susanne Krankl, Javier Virto
Xiao-Gang He, Guan-Nan Li, Dong Xu
SU(3) and Isospin Breaking Effects on B — PPP Amplitudes arXiv:1410.0476
Symmetry =
J.L.Rosner, B. Bhattacharyaa,M. Gronaub
- U-spin = CP asymmetries in three-body B¥ decays to charged pions and kaons PLB726(2013)337

PQCD -I:

Hsiang-nan Li, Wen-Fei Wang, W. Wang, C.-D. LU, Z.-J. Xiao, H.-C. Hu, C.-H. Chen, ...
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PQCD approach o

=» G. Lepage PRD22-2157(1980)

. nonperturbative dynamics of a high-energy QCD process,
characterized by a large scale Q, either cancel or is absorbed into
hadron distribution amplitudes. The remaining part, being infrared
finite, is calculable in perturbation theory ...
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eﬁz PQCD approach o
Sudakov factors in PQCD PRD66-094010, PLB369-137, NPB381-129
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Schematic diagram for PQCD

kp ~ A kr ~ n/ Amy

2. Two-body B meson decays (pure annihilation decays)

1. Semileptonic B meson decays
PQCD {
3. Three-body hadronic B meson decays
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NH Available online at www.sciencedirect.com
% ‘ SOIENCE@DIRECT°
?g PHYSICS LETTERS B
ELSEVIER Physics Letters B 561 (2003) 258-265

www.elsevier.com/locate/npe

Three-body nonleptonic B decays in perturbative QCD

Chuan-Hung Chen, Hsiang-Nan Li

Abstract

We develop perturbative QCD formalism for three-body nonleptonic B meson decays. Leading contributions are identified by
defining power counting rules for various topologies of amplitudes. The analysis is simplified into the one for two-body decays

by introducing|two-meson distribution amplitudes| This formalism predicts both nonresonant and resonant contributions, and
can be generalized to baryonic decays.

© 2003 Published by Elsevier Science B.V.
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Physics Letters B 561 (2003) 258-265

Three-body nonleptonic B decays in perturbative QCD

Chuan-Hung Chen, Hsiang-Nan L1
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Physics Letters B 561 (2003) 258-265

Three-body nonleptonic B decays in perturbative QCD

Chuan-Hung Chen, Hsiang-Nan L1
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Framework (for PRD89-074031(2014)) .

PHYSICAL REVIEW D 89, 074031 (2014)
Direct CP asymmetries of three-body B decays in perturbative QCD

. | = 2.3+ . . 345 . . 1,8
Wen-Fei Wang,” Hao-Chung Hu,””" Hsiang-nan Li,”™”* and Cai-Dian Lii *
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Framework (for PRD89-074031(2014)) .

PHYSICAL REVIEW D 89, 074031 (2014)
Direct CP asymmetries of three-body B decays in perturbative QCD

Wen-Fei Wang, " Hao- Chung Hu,> H31ang nan Li,**** and Cai-Dian Lii"*
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Framework (for PRD89-074031(2014))

PHYSICAL REVIEW D 89, 074031 (2014)

Direct CP asymmetries of three-body B decays in perturbative QCD

. | 23 . . 345+ . . XN
Wen-Fei Wang,” Hao-Chung Hu,””" Hsiang-nan Li,”™”* and Cai-Dian Lii *
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Framework (for PRD89-074031(2014) ) .

PHYSICAL REVIEW D 89, 074031 (2014)
Direct CP asymmetries of three-body B decays in perturbative QCD

. | 23 . . 345+ . . XN
Wen-Fei Wang,” Hao-Chung Hu,””" Hsiang-nan Li,”™”* and Cai-Dian Lii *

\/21_N|:Pd>v(z,§,w2)—I—w@s(z,é,wz)—l—
- “‘I(Z C ()2) 3F7r.1(0)2)
nr L) , U —
V2N,
) 3F (0
-(’5%(5*?*”2):% <

2m, <w < 0.7 GeV —

PiP2— PP
w2 — 1)

@ (z, ¢, wz)] <—| TMDA
z(1 —2)(2¢ — 1),

1 ) i expliv} )

m? expl[id} (w)]
Falw?) = W2—|—n1lz ’

w3 + mim?

oy mEexplidh(w)]
L F(w7) = w3+ mEm?

So(w) =x(w—2m,),  8l(w)=ldr(w—2m,)°,



AT

1A
-8 X
H gl
3 5/
C/}o% €§'/

2%
[l

A

%

Framework (for PRD89-074031(2014) )

PHYSICAL REVIEW D 89, 074031 (2014)
Direct CP asymmetries of three-body B decays in perturbative QCD

. | 23 . . 345+ . . XN
Wen-Fei Wang,” Hao-Chung Hu,””" Hsiang-nan Li,”™”* and Cai-Dian Lii *
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Framework (for PRD89-074031(2014)) .

PHYSICAL REVIEW D 89, 074031 (2014)
Direct CP asymmetries of three-body B decays in perturbative QCD

Wen-Fei Wang, " Hao- Chung Hu,> H31ang nan Li,**** and Cai-Dian Lii"*

B
n
||

(a) LHCb

Candidates/(0.10 Ge

Acp(BT = ntnnr) /3/20

).124 ).108 ).02
= 0. 519+(()2119(”B)+(() (%591 (a2)+(() (()zg(mo)

1V

= 0.584 £0.082 = 0.027 £ 0.007 S
0

-0.2

|0.4
-0.6

[GeV?/c4]
(e}
(@)
IIIII | LI TTTJNT R IIIIIIIIIIIIII|IIII|

T2
1
|
=]
=
o

O -
()]

10 15
[GeV?/c4]

n*n low



Framework (for PRD89-074031(2014)) .

PHYSICAL REVIEW D 89, 074031 (2014)
Direct CP asymmetries of three-body B decays in perturbative QCD

. | = 2.3+ . . 345 . . 1,8
Wen-Fei Wang,” Hao-Chung Hu,””" Hsiang-nan Li,”™”* and Cai-Dian Lii *
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Quasi-2-body decays

1 - 3 decay mode 1> 2 - 3 decay mode
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Quasi-2-body decays
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Physics Letters B 561 (2003) 258-265
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two-meson distribution amplitudes
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resonant state distribution amplitude

e/EQZZT////

oll_(2,¢,w) =

¢’(z) =

|

RSDA

e L4, e + o] + o)

?-/fgzu _ ) {1 +a%03%(1 - zz)] ,
fT

Soe(1-22)? 1+ a1 -22)]
fT

2Vra2@[1+@(1mz+unﬂ]



4&%";‘7 3

:x- 7"%’? . sull
gﬁ?/ Quasi-2-body decays o

%@\w@ )

resonant state distribution amplitude

!
e/?ﬁ%ﬁT/i;/

RSDA
ol o) = T g+ o]+ wo)

r (3) _ GSP(S, mp, Fp) 1+CwB\Yigijnw7Fw) + Z C@'GSE'(S, m;, F.E')

1—|—ZCi



AL

] =%
P Quasi-2-body decays _

%@fxﬁ )

resonant state distribution amplitude

L
e/ﬁﬁ%zj/i:/

RSDA

(w*)
Ol (z,¢,w) = =& wo® + Pot] + we
L) = B, g + ) + o)
Fpn” (w?) = CFr(s) | (g) = Cplsmy ) PP el 4 57 68 (s i, )

1—|—ZCi



Q}*

72 Quasi-2-body decays o

b ;- E><

resonant state distribution amplitude

|

RSDA

_ H( BVLE; ML) 4 S™ e, GS (s, my, 1))

F_(s) =
+(5) —
m 2+dmprp
G. Gounaris, J.J. Sakurai 3 s > 2_c\ler) )
PRL21-244(1968) (mpz—S) ( "‘/k Wee2[h(s)~h(m )]+k h'(m 2)(mp s)) mpl“p(k/kp)s(mp/wfs)



ot 4
25

: #};} *
gﬁ?/ Quasi-2-body decays o

Ty

resonant state distribution amplitude

¢
/ RSDA
na ") w
) i + 0]+ wo)

ol (2, w) =

— 3 3
R () = Cs(s) e [ s LR o e oy
7TmB



IZ; %i. . &l
7 Quasi-2-body decays +
PHYSICAL REVIEW D 91, 094024 (2015)
S-wave resonance contributions to the B?S) - J/yrn
and B, — 77 u"'u~ decays
Wen-Fei Wang,"" Hsiang-nan Li,>" Wei Wang,™** and Cai-Dian Lii"*
— T T v T v T T T T T 104_.”
. ——1,(980) E
10° ¢ ———f0(1500)_§ - -El onal
— —-=- §(1790)| 3 oL ﬁ](‘;;c,',‘”""
'> ; -1,(1525)
v 10?2 L ) £,(1270)
o s £.(1500)
g & 10 S
3 10' | % |
£ 2
10° F
o (GeV) . m(m') [GeV]
BB, — J/w[o(980)[f0(980) — 7" x7]) = (1151455 (wp,) 115 (ah=) 207 () x 107
B(B, = J/yfo(1500)[f,(1500) — 7" a7]) = (162033 (ws ) 1030 (a5=°) 2565 (m.)) x 1072,
BB, — Jfurfo(1790)[fo(1790) — 2 27]) = (326208 (w5 ) 035 (a0 085 (m,) x 107,
B(B® = J/wfo(500)[f(500) = 7 77]) = (6.91757¢ (wp) X5 (a5~") s (m)) x 107
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Quasi-2-body decays +
PHYSICAL REVIEW D 91, 094024 (2015)
S-wave resonance contributions to the B?S) - J/yrn
and B, — 77 u"'u~ decays
Wen-Fei Wang,"" Hsiang-nan Li,>" Wei Wang,™** and Cai-Dian Lii"*
3'III.”I””I“;fol(gslc)).' el?
F - - -1,(1500)| 3 F.s-.‘s-(wz) _ Clmlo(930) |
—_— E S _ .
L7200 ; ’n?U(()g()) ()2 — UM, (980) (gmrf)mz + gKKf)KK)
E CHm> e't
4 277 fo(1500)
, m> —w’ —im I (w?)
10 fo(1500) Jo(1500)% f(1500)
2 6,
: n €37, (1790)¢
F m> —w* —im I (w?)
Fo(1790) Jo(1790)% f,(1790)
© (GeV)
BB, — J/w[o(980)[fo(980) — 7 77]) = (1151555 (wp,) 515 (ah=) 201 () x 107,
B(B, = 7/ fo(1500)[f4(1500) - z*z]) = (1.62133 (g, ) 036 (ab=0) 553 () x 1072,
B(B, — J/wfo(1790)[f((1790) —» z77~]) = (3 26*8?12(0)B§)f8§§( 1=0) fo0s (m.)) > 107°,
B(B® = J/wfo(500)[fo(500) = z77]) = (6.9175¢ (wp) F175 (a5~) 155 () x 107°
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PHYSICAL REVIEW D 91, 094024 (2015)

S-wave resonance contributions to the B?S) - J/yrn

and B, —» 7' 7 u"u~ decays

. | . L2 . 3.4.% . . . 1,48
Wen-Fei Wang, Hsiang-nan Li,” Wei Wang, ™" and Cai-Dian Li ™

3 'I""I""I";fol(gs')'_
10°F - - —£,(1500)| 3
. == (1790)| ]
>
o ¢, = 0.900, ¢, = 0.106, c; = 0.066,
g A T
5101_ 6’1:—5, (92 :Z, 6’3:0,
g
10° |
"o (GeV)
B(B, — J/wf(980)[f4(980) = zn7]) = (11504 (wp ) 015 (ab=0) 2502 (m,)) x 1074
B(B, — J/yf(1500)[f((1500) — ztz7]) = (1.6210 3 (wp ) 1§50 (ah0) 1505 (m,)) x 1073
B(B, = J/yfo(1790)[f((1790) - ntx7]) = (3.2620 35 (wp ) 153s (ab=0) Zg0s (m,)) x 107
B(B" — J/wf(500)[f(500) = ztz7]) = (6.91757) (wp) {75 (a5~) 2565 (m, ) x 1076
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7 Quasi-2-body decays *

Mode Quasi-two-body Data [93]
BY —» K*[p" =)z*xr™ B (107°%) 35970 50(wa) T0 15 (ap) 10710 (me ) 1035 (ap) 1o 35 (a)) 37405
Acp 0.4370 06 (wn) £ 0.07(al) £ 0.03(m¢ ) T os(an) To 8?(%) 0.37 +0.10
Bt = K°p™ =]t B (1079 7.88721 (wB)ﬂ‘gQg(a )Ty gg(m $) o 64(afj)+8 ig(afj) 8.0+1.5
Acp 0.1675 03 (ws) 7005 (ah) £0.01(mg ) £0.00(ay) £0.00(a;) - 0.12£0.17
BY = K*[p~™ =|z~n" B (107 6.9771 08 (wn) 7561 (ap) T0 51 (ms ) T0 760 (ap) T0:35 () 7.0 £0.9
Acp 0.31i838§(w3)t8158(a,))“g O3 (mb T 8h(al) £ 0.01(a}) 0.20 +0.11
B? — K°[p" =]n*a” B (107°%) 403555 (we) Lo 6r(ap) 0 ’4(m $) Loar(ap) 025 (ap) 47£0.6
Acp 0.061 501 (ws) oo (ak) £ 0.00(mg ) £ 0.00(a)) +0.00(a}) —
0.69 0.42 0.43 0.26
Bt KT, B = (3.601y 48(028)+0 38(0% I CIT D (g%g;ro aalag)) x 107 °,
Acp =0.5515 01 (wr) Tyos (af ») £ 0. 03(m0 ) To0i(a ) +0.01(a}) ,
1.83 1.73 1.06 0.86 0.44
Bt K0p+ B=(T. 83+1 SQ(WB)+1.Z7(@ )+0 97(’”5{)+0 a(ag)to G )) x 1079,
bod Acp =022+ o.oa(wg)tg_gé( t) £ 0.01(m{) £ 0.00(a ) + 0.00(a f) ,
2-body - '
B & Ktp~ B=(7. O7+% SE(WB)JFO ?Z(@ )+8 Sg(mo )+8 23 a )+8 ig( )) x 1079,
0.00 0.13 0.03 0.01 0.01
Acp =0. 34+0 01 (W B)J—ro.lz(@ )+0 02(’”’5()1_0‘02(0’/9)1_0.02(ap) .
BO = K00 B = (4-10+(1) %S(WB)Jrgigi(@ )+8 31(’7?/5{)418&1;(@2) + 0.19(a3)) x 107°,
- Acp =0.04 +0.01(wg) £ 0.00(a’) £ 0.00(m{ ) 507 (af) £ 0.00(a3) .
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q? Quasi-2-body decays *
Mode ( ‘ Quasi-two-body e
BY — K*[p” =]z*n= B (107°%) 3.591 060 (ws) L0 15 (ap) T0 a0 (mo ) T03a(a) 70735 (a5) 8.740.5
Acp 0.4370 b (wn) £ 0.07(al) £ 0.03(m¢ ) T os(an) To 8?(%) 0.37 +0.10
BY —» K'[p* =)ztx" B (107°%) 7.8817 15 (ws) T 5aap) Toos (ma ) 057 (ap) To 5 (ap) 8O+ 15
Acp 01670 & (we) 502 (al) + 0.01(m ) +0.00(al) +0.00(a) |- 012+ 0.17
BY = K*[p~™ =|z~n" B (107 6.97 208 (ws) T T (al) T 5T (md ) 70.85(a0) 75 2h (a3) 7.0 £0.9
Acp 0.31t|;;8§(w3)t8158(a,))“g o (mi )0 0s(al) £ 0.01(ab) 0.20 £ 0.11
B? — K°[p" =]n*a” B (107°%) 4.03] 551 (we) To6r(ap) 0 ’4(m $) Loar(ap) 025 (ap) 47£0.6
Acp 0.06" 0k (ws) o0 (ah) £ 0.00(mg ) £0.00(a)) £ 0.00(as) —

[ Bt Kt

BT — K%*

2-body -

B - Ktp~

BY — K"

—— —— ——

B = (5. 00 it G 80 £ 804 8 ) B35 a)) < 107
. +0.00

Acp|=0.55] 0. 04(WB)+0.08( ) + 0. 03(m0 )T 0,01 (@ ) +0.01(a; )
B = 78351 B (wn) 117 (a)) Lo (mE) 1035 (aD) L0751 (ap)) x 1077
Acpl=0.22 0.03(w3)t8_8§( t) £ 0.01(m{) £ 0.00(a ) + 0.00(a f) ,
B = 70751 §s(wr) To 5 (a) o5 (mi) o (ap) To5 (a3)) < 1077,

y £0.00 0.13 0.0: .
Acp|=0.34] 0.01 (WB)+0.12((L )+0 03(mé()tg‘g%(%)tg.g%(%) .
B = [4.1025 5 (wn) So6i(ay) Lorst (md) 136 (a)) £ 0.19(a3)) x 107°
Acpl=0.04 £ 0.01(wg) £ 0.00(a’) + 0.00(m{ ) 507 (af) £ 0.00(a5) .
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?? Quasi-2-body decays o

F(s) GS,(s,m,,T,) 1+(‘3“’BV¥1£'Z""““F°") + 3 ¢;GS;(s,m;, Ty)
w8 = 1 + Z C;

Mode Quasi-two-body

B o KT ol B0 286 05 TR S e S ) SR
Ace  0.33150:(ws) [g 3 (ap) £ 0.03(ap) £ 0.01(ap) Loga(mo )

BY o KOt ot B(107T) 705532 (0n) 02 ap) 1 ig(a Jry ap)+8 ?E(fméf)
Aok DITE0% () 90 (a0) 805 () %5 a3) + 0.02(md )

B - K'[p” —=lr~a’  B(1077) 5201y 56(ws) osk(ap) o 2%(& ) X067 (ap) Lo 6w (ma)
Ac'rp 0.27 +0.02(ws) g 83(@ ) Zo:0m(a5) 1505 (a5) 1501 (moy)

B? — K°[p" =|z*7~ B (1077 3.2315 05 (we) 1o 23 (ap) Zo6s (a7) Lo 55 (a0) Lo3s (ma)

0.01 0.01 0.00 0.02 001/ K
ACP O-OTto.OQ(WB)fo.OQ(CLp +0 0‘3( +0 oz(a +0 02(7710 )
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Quasi-2-body decays +

P (s) GSp(s,mp,Fp)1+C°"Bv¥j’r$‘m“”rw) + 3 ¢;GS; (s, m;, Ty)
m\8) = 1—|— ZC?'

Blp~ -7 a") ~ C’Wfds\/(l — 4m2/s) - |GSP(5,'mp,Fp)|2

B(p = 7 7)) ~ /db\/ (1 —4m2/s) - |c, - GSpI(S;’i’np'an’)‘Q ;

1

_Jdsy /(1 =4m2/s) - e, - GS, (s, mp T )|
[ds\/(1—4m2/s) - \GSP(S,mp,Fp)\Q

B(p — nr) ~ = 7.23%.

A. B. Clegg, A. Donnachie, Z. Phys. C 62 (1994) 455 B(pl — 7T7T) = 456% ~ 100%
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AcdaP: a package for PQCD o

AcdaP: Automated calculations of the decay amplitudes for PQCD
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AcdaP: a package for PQCD +

AcdaP: Automated calculations of the decay amplitudes for PQCD
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AcdaP: Automated calculations of the decay amplitudes for PQCD
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q? AcdaP: a package for PQCD .

AcdaP: Automated calculations of the decay amplitudes for PQCD

Input:
initial state + final states

Output:
& Acp

Example:
AcdaP[{B~0}, {K**+,pi~-}]
Z(B*"0->K**+pi~t-)=8.4*10"-6
Acp (B*O->K**+pi”*-)=-0.22
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AcdaP: a package for PQCD

B » AJRE (D) » PQCD » diags [ |[ 2% diags
F [~ H=E ~ FrEsise
diags Acdap p1 I | &= | ' b1 1
gg]laii[ %E]lgiitj ig#laiit éé §§
= B ‘ % € <
fa fe figs map me
rﬁQ Acdap.m [=[E] % ]
Functions |v| Sections |+| 4Update [[Debug
st[x ]:=st[x,0.3]; B

hfun[expl ]:=-Tr[GS[expl].GS[expl]]/4/.mB-> 1/.rv"~2->0/.dian//Simplify//ff;
hfun[expl ,m ]:=-(Tr[GS[expl].GS[expl]]/4-m*2)/.mB-> 1/.rv~2->0/.dian//Simplify//£ff;

hard[a ,r ,x ]:=1lsp<>"h"<>ToString[a]<>ToString[r]<>"=vfun("<>If[ToString[r]=="r",ToString[1],T

hard[a ,r ]:=1sp<>"h"<>ToString[a]<>ToString[r]<>"=vfun("<>If[ToString[r]=="r",ToString[1],ToSt

sud3 [bx2 , bx3 ]:=lsp<>"sud=suda (xB,bB,xmB)+suda (z,"<>ToString[bx2]<>",xmB)+suda((1l.-z),"<>
ToString [bx2]<>",xmB) "<>"\n"<>land<>"+suda (x3, "<>ToString [bx3]<>",xmB) +suda ( (1.-x3), "<>ToStri:

CallFun[bl ,b2 ]:=1sp<>"call hfun(al,be,"<>ToString[bl]<>", "<>ToString[b2]<>",vfun)";

Tl[a ,Bl1 ,B2 ]:=1sp<>"t1"<>ToString[a]<>"=MAX (tmp,1l./"<>ToString[BIl]<>",1./"<>ToString[B2]<>")"

i

{

welex ;EY ;6Z )=
1sp<>" o WC————————— "<>"\n"<>1lsp<>"if (tla.gt.4.8) then !xmw=80.4 vmbg=4.8"<>"\n"<>
1sp<>"aa=dlog(80.4xx2./xlamx%2.) /dlog(tlax*2./xlam**2.)"<>"\n"<>1sp<>"call wilsw(aa,wc)"<>"\n"<

2 o - - j - B - R

13

.00%~




AcdaP: a package for PQCD o

<< HighEnergyPhysics FeynCalc ;
Loading FeynCalc from C:\Program Files\Wolfram

Research\Mathematica\7.0\AddOns\ExtraPackages\HighEnergyPhysics

FeynCalc 8.2.0 For help, type ?FeynCalc, open FeynCalcRef8.nb or visit www.feyncalc.org
Loading FeynArts, see www.feynarts.de for documentation

FeynArts 3.7 patched for use with FeynCalc

<< PQCD "Acdap

( )

Mafig[s, u, u]

GF
—— {Vub*Vus [c1]MLL-Vtb*Vts[ (c3+c9) MLL+ (c5+c7) MLR] }

V2
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AcdaP: a package for PQCD

&
e &
Hysics PSD

fig[a, b]

subroutine Figab (xB,z,x3,bB,b,b3,vlab) ! Figl-ab

implicit double precision(a-h,o-z)
common/conl/xlamb,xlam, xmw, pi,xmB,vmbg, fB,wB,xNB, ckA ,ckl, ckr,cke
common/con2 /xmP , xm0P , xmc , xmV , fP, £V, fTV ,xtmp , xyz, xvv,xeta,xqq,eta
double precision wec(1l0) ,vlab(2) ,vfun (2),vpK (3)

r=xmP/xmB

rc=xmc/xmB

rv=xmV /xmB

rO0=xm0OP/xmB

al=x3x(-1+2)
be=1+(-1+x3+xB) =z
tmp=MAX (xmBxdsgrt (dabs (al) ) ,xmBxdsgrt (dabs(be))) !fig-a
tla=MAX (tmp,1./b,1./bB)
call hfun(al,be,b,bB,vfun)
har=vfun (1)
hai=vfun(2)

al=x3x(-1+2)
be= (x%3-xB) » (-1+2)
tmp=MAX (xmBxdsgrt (dabs (al) ) ,xmBxdsgrt (dabs(be))) !fig-b
tlb=MAX (tmp,1l./b,1./bB)
call hfun(al,be,b,bB,vfun)
hbr=vfun (1)
hbi=vfun (2)




Summary

v" Status for the 3-body hadronic B meson decays
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v" Status for the 3-body hadronic B meson decays

v" Framework for the 3-body (quasi-2-body ) hadronic
B meson decays in PQCD approach
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v" Status for the 3-body hadronic B meson decays

v" Framework for the 3-body (quasi-2-body ) hadronic
B meson decays in PQCD approach

v AcdaP: a package for the decay amplitudes calculations

in PQCD approach



ok 4
A?\)\» LN

¥ \7
S X
q? Summary *
%"stcsv}c‘vp' p

v" Status for the 3-body hadronic B meson decays

v" Framework for the 3-body (quasi-2-body ) hadronic
B meson decays in PQCD approach

v AcdaP: a package for the decay amplitudes calculations

in PQCD approach
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