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1. Introduction.

CKM matrix, four parameters.

Unitary matrix

Universality of weak interactions
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Branching ratios
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Quark model of mesons qq’

Orbital angular momentum |, and Spin J n2sti

Spectroscopic notation

Ground states
Angular excitations
Radial excitations

Pseudoscalars and Vectors have orbital angular momentum | = 0.
Scalars, Axial and Tensors, | = 1.
Radial excitations are denoted by principal quantum numbre n = 2.
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m, n'") and K p, w, K* and ¢

Alternative channels. Over constrain parameters.
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2. Framework. Effective weak Hamiltonian: OPE and RG
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Naive factorization: NO CP violation



Factorization in semileptonic decays
_-"1-.[1 — ﬂlrghfz

MMy — My lv) = (Mo | VHS3 | M)
— Tfi 112 ﬁr_,’}"'u(‘l — ’}"5}'“.5 :Jfg‘qg ’:#L(l — ’}"5)(1'1 jlfl\;
V2
{ﬂir2|qga.i",u(1 — A.i"-'i)fj_'l|ﬂ[1}
Factorization in nonleptonic decays (M M|O4(1)| B)

B — D

M x (DFr|(@b)y_a(du)y_a|B)

Approximation

I J—

— (7 ‘[f'f‘u.ﬁ»’_;i_

0)(D*|(eh)v_a|B)

f?r _.l”i: {f-l-(f}B + pD),u + .f— (pB — }"}D),{L }



Generalized naive factorization
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Amplitudes:
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3. Branching ratios. B -> PP, PV, WV

M2 (m2 m3, m2, .
[(B— Pr') = ( o WJ\M(B - Pr)[%
16mmy,
y  Amg.mp.m?,)
v pel” = 4m?
Branching ratios in unit 107-6: v
Process B Process B Process B Process B
B —xt#x'~ 53 B — p=x't 139 BY —atp'— 909 BY — p=p't 36.8
B — w—w't 394 BY — ptx'— 24.4 B" — T p' T 13.1 BY — ptp'™ 28.3
B — 7% 6.8 B" — p%»" 2.8 BY — x%p° 0.24 BY — p"p" 0.04
B — a7 6.0 B — p'»'~ 14.6 B™ —a"'~ 7.0 BT — p'~ 20.1
B — "%~ 047 B~ —p Y 1697 B —a p" 62 BT —ppY 7.8
B" — pn'? 1.2 BY — wn™ 7.03 BY — pp'® 0.012 BY — wp™ 0.03
B™ —npn'™ 142 BT — wn'” 10.95 B~ — np'™ 3.2 BT — wp'™ 3.4
B — /7" 23 B" — K*—#'t 30 B"Y — #/p"° 0.046 BY — K*p'" 10.2
BT —n'n’™ 8.1 B — K%' 0.76 BT —n'p'— 1.07 B — K*","Y 6.6
B - K%t 74 B —-—K—7'" 23 B" — K—p't 1.3 B — RK*p" 75
B" — K% 40 B- — K*%#'— 3.6 B" — K" 0.13 B~ — K*p'~ 9.5
B~ — K 7" 43 B" — ¢n" 0.004 B~ — K p° 0.74 B — ¢p'” 0.01
B™ — K%'~ 79 B~ — ¢x'~  0.008 B~ — K%'~ 0013 B~ — ¢p'~ 0.02




Experimental branching ratios measured, PDG2008.

Process B

B"Y — #tx— 5.13+0.24
B — #/"#Y 1.62+0.31
B — %%~ B5.7+0.5

B" — K"  9.840.6
B — K7t 19.44 0.6

B~ — K%+ 23.14+1.0
B — K% 12.9+ 0.6
BT —af K" 305+7

B" —aT Kt 1644

PHYSICAL REVIEW D 76, 094019 (2007)

Nonleptonic two-body B decays including axial-vector mesons in the final state



4. CP violating asymmetries.

. Cp (D= . f— Charged and neutral B decays:
T ) -T(B~ =
Acp = II(B .j; ) .( .‘fa ) Direct CP violation.
In the Mixing.
Interfering in Mixing and Direct.
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Direct CP violation asymmetries in percent:

Process Acp Process Acp  Process Acp Process Acp
B — 7*7Y 14 BT =%t 56 Bf—=1'p*t -39 Bf— pﬂp"i 0.38
B — 7%/ 04 Bf — 7% 207 BT — %y 53 BT —ptpY 039

BYf — gt 48 B* —wr*t 63 Bf—ppt 52 BT —uw)/t 175

B — 7't 53 B = K'*70 254 BT — /)t 498 BT — K**,0 202
B* — K*7" -125 B* — K*%/* 00 B* — K*p" -21.1 B* — I’*D *’i 0.0
Bf - K% 00 BEt—=¢r't 0  BE—=FK%* 00 BE—o¢pt 00
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E‘j:—:mfﬂ 04 1.6 E—m P08 36 E[]:—:-r}pm 401 916 ED:—:L;: 20,0 46,6
B =y 05 19 B —=K¥7% 217177 BY— /)0 51 484 B — K*Fp* 077 17,8
E—:Hﬂ”i -13.6 30.1 ;Bj K7 0.09 711 Eﬁz_: KTp'* -14.96 -16.0 E“: K" 203663
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9= {lHes|B°), h=f (f|Hegs|B), = {f|Hegsl B

HeiflB'), 7=

Process Qe Oetel Qe Qetgl

BY — rta'~ xmx't 78.3 723 615 66.5
B — ptr'™ pTr'T 227 -22.7 -97.3 -89.8
Ed—:w+p’—,r—p*’+ 142 91 42 39
EDJ—:,Q"'p’_,p_p"" 15.4 -5.8 13.9 14.0




5. Conclusions.

Some branching ratios are of order 10/-5.

Accumulated data in B factories.

CP violations Asymmetries of order 10 percent.

These channels are clearly an alternative.

Radially excited mesons with strange quark content, in progress.

Charmonium modes, in progress.



