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Outline

B Introduction
B Experimental results

¢ non-factorizable modes
=B" - Xco K
=B - XX

¢ other exclusive modes
-B - JTrT, J/PKO, n. (1S) KO, ...

+ first observation of exclusive n.(2S) meson
=B - n.(25) K

E Summary

O ...
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Introduction
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. BCP - J/ P Ksa qJ(ZS)Ksa XclKS’ rch89
J/P K; and J/P K*0 (- K 1O)
are used for sin2¢;, measurements. Other CP eigenstates may be

useful for the CP measurements, e.g. B - J/{ p°.
E Provide tests to theoretical assumptions, e.g.

¢ In the factorization limit, B - XK and X_,X are not allowed
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First observation of B* - X K" cae 2002

® 31.3 million BB Belle Tl f*}Xci* Ty
E 60 (11t and K*°K-1t combined) % b ;
TN AW ]

B Br(B* - X, K*) comparable to

Br(B* — JPK)and Br(B* - T+ ko KK
) b g
B(B" - y«K") o PR mimne e rL RN}
s g o0 0052008 .“.W —|> o
3 :J/_':IJ (C) Xcp —» K*K-TT
B(B" ~ %K') = (6.0 £1.1)x10°* 5
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First observation of B - XX

E 31.3 million BB
B Y., - J/Py, I 1H-
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BO . J/p Tt 1T
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i D N T T T O T L S S I T T
_ 523 million (I)BB N§ £ BABAR
E BY - J/iyp°(CP)and 3 solid - fit :
BY — J/U TTTT (non-resonant) > BE dotted - non-J/y =
. . . g dashed - Inclusive-J/y 3
B unbinned likelihood fit to = AShed =NCUSIVESSAp
the M(1t" 1) distribution ";:‘ o E
S :
B decay mode Yield Q = o
I p° 43 +13 sE- £
J/Q TCTC (non-resonant) 47+15 UE' Lo .%ﬁ%‘#}:fdf"i] e e sk G O IO a

J/lIJ K O(K 0 - ) 20 + 6 0 02 04 06 08 1 12 14 16 18 2 22 24
I T (fit) 90 + 13 M(rr) (GeV/c)

B(B - JAy 777 ) =(5.0£0.7£0.6)x10°
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B - J/U

K*(892) branching fraction

Y 1oy
BABAR (PRL 87, 2001) Belle (to be published in PLB)
i: ! _ J.fl.eri Ty 1 200 :— Ja'urLH. T -: E 250 ‘ K*(892)
- [ 1150 F = = i
a4 1wk 1 3 =
: 10 b 100 f / : 200
L b IO ;
. u;‘“—}"ﬁ’{l n-l!-rl-l-rll-l-n—ﬁl-r-ﬁl— 15:]_
; [ IKR Y ] i K'Y ]
z t ¥ 4 T 100
w 0 f ] L %*
¢ | v 1 40 i K, (1430)
é :“I._ .‘ ] 1”5— J_ —E 20 j } 'I'
cEMmJ_L‘ o It ;1 0 Srook
52 33 12 060.81 12141618 2 22
Mg (GeVic") My (G Vic') ry 2
MK ) (GeVie)
Br(B® - J/WK*0) (x10%) | Br(B* - J/WK**) (x 109
CLEO 1.32+0.15+0.17 1.41 £0.20 £ 0.24
BABAR 1.24 £ 0.05 £ 0.09 1.37 £0.09 £0.11
Belle 1.29 £ 0.05 £ 0.13 1.28 £0.07 £0.14
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* °
B - J/y K'(892) angular analysis

5 10— BABAR (PRL 37, 20010) Belle (to be published in PLB)
= 120 | - B x
- 1% i({ /JT' - : 'ED.M-+ 0.1 ¥ E;E* |
g’ 7 .3 ~ 012 0.12f ; Lol

60 F g, ¢=,$,,1__ *i_*_,;fﬁ"b _ i 3k 4 ¥y ) \ 0,141\
T BE | 50 e AN I VANE
: O ey lyyy TR A O B O ;,:;g_nﬁ- 0,06 U.DE: Iﬁiﬂfi‘
= 50| ~ w/oT® || " 0.04- 0.04- ggi
5 40 i\ AF _ 0.02- u.u:=|— 0.02-
= a0 f |W Fd) S g g e T T

) I B .|.|';I]....

T X Iy B CP even component dominates

R
cos().) cos(®,) 0, (rad) ® A shift from Ttfor arg(A) but not
significant

|Aql® |Agl? arg(A,) (rad) arg(Ap) (rad)
CLEO |[0.52+ 0.07+0.04 | 0.16 +0.08 + 0.04 | 3.00 + 0.37 £ 0.04 | — 0.11 + 0.46 + 0.03
CDF |059+ 0.06+0.01|0.13 " 355 £0.06| 22+05+0.1 ~0.6+05+0.1

BABAR ] 0.60+ 0.03+0.02 | 0.16 £0.03+0.01 | 250+ 0.20+0.08 | —0.17 +£0.16 £ 0.07
Belle 0.62+ 0.02+0.03| 0.19+£0.02+0.03 | 2.83+0.19+0.04 | —0.09+0.13 +0.06

I 0 O 0 e e |
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B - n.K prelininary
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Events { {10MaV /o)
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E:.g:mEnc.r;fEm-n::;!nd |-..-|=a.s"z-f:l:'.c‘-'.'.::!in'T . ’ AE t—:'E 'féf""' e = SE ::-.-.--:: e o
hep-ex/0203040
- —— _ ~ (® 31.3million BB )
B 22.7 million B_B o o B . (1S) - KK-TF, K*K-TP, pp, KOK-T¢
- ﬂc(ls)_—* KSK_“*’_K K TP’_Z(K K _) E Statistically significant signals in the
B Statistically significant signals in the KK, K'K-1P, pp channels and the
. KsKmrand K*K™1” channels ) U B - n.K'n. - K% mode y
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B - n.K

1111 SRR ]
o E T — % ¢ B i@ & ——T— [ T T T [ T T T T T T T T
g ASE- 13MevV | T¢ BABAR 3 oL M =2979.6 + 2.3 MeV Belle
2 30f - Preliminary 3+ <, " w=29+8MeV [ N,
~ 25E = > 40} JP -
-l & =
> 20F = S
o F = =
£ 15F = 1
c C - =
T = = o
sE- E =
o _
S L | L ol— a1 a1
28 70 3 31 37 2.75 2.85 295 3.05 3.15
M(KeK*m-+cc.)  (GeV/c) M(ne) (GsV / c?)
[[intrinsic
Br(B° - n.K9) (x10%) | Br(8* - n.K" (x10%9) (MeV/c?)
0.55 0.26
CLEO | 1.09* 32> £0.12+0.31 | 0.69 * 32%+0.08+0.20 PDG 13% 35
BaBar! | 1.06 +0.28 +0.11 +0.33 | 1.50+0.19 +0.15 + 0.46 CLEO 27 6.0
Belle! | 1.23+0.23 * 912 +038 | 1.25+0.14 * 51 +0.38
1. Use KoKt and K*K-1° modes to derive branching fraction.
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First observation of B°

E 31.3 million BB
EBY - n K
N. - KKt
K0 _, KT
E Veto J/Y, X1 —» KsKmmand
D, - KK

Evarils

B Yield 33.7+ 6.7 signif. = 7.70
BB’ - nK™*)=(1.62£0.32%% £0.5010° § .|
B(BO — CK*O) ;]JJ]J‘_II 1 Hl.L F

= A= ) _j3303602 o [0 UvUL U

"© B(B" - nK°)
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Exclusive B — J/, Y(2S), Xc3 .

Decay mode Branching fraction (x107%)
Previous BABAR Belle

B~— J/IPK- 10.0+#1.0[1]  10.1+0.3+0.5 10.1+0.3+0.8

BO — J/YKO 9.6+0.9 [1]  8.3+0.4+0.5 7.740.4%0.7

B* — J/PK,*(1270) 18.0+3.4+3.9 [

B — J/YK,°(1270) 13.04£3.4+3.1 [

B-— W (2S) K- 5.8+1.0 [1] 6.4 +0.5+0.8 6.7+0.620.7 (v (2S) — Il
5.7£0.5+£0.8 (g (2S) — J/ymmn)

B? — (2S)K° 5.0+1.3 [2] 6.9 +1.1+1.1 6.0+1.1+0.7 (g (2S) — I*l)
7.2£1.1+£1.1 (g (2S) — J/gmm)

B™— XK 10.0+4.0[1] 7.5+0.8+0.8 6.1+0.6+0.6

BC — x,K° 3.9 fi:g [1] 5.4+1.4+1.1 3.1+0.9+0.4

BO — x4K™ 4.8+1.4+0.9 [

B-— J/iYrr 0.41+0.15[1] 0.39+0.09 0.52 +0.07+ 0.07

B® — J/yrf 0.257033 [1] 0.20+0.06+0.02  0.24 + 0.06+ 0.02

[1] PDG, [2] CLEO, [ first observation,

0 eeeeerrr............___________________|
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The charmonium system

V.- y
nc(ZS) g
+
hadrons .
Y '
hadrons

nn| |n,m E Crystal Ball
y A ws) (PRL 48, 1982)
(1) / l l Mn(2S) = 3594+5 MeV/c?
* E has not been confirmed by

hadrons  hadrons y* radiative :
Y subsequent experiments

JPC= ot 17" 0*+

I O 0 OO e 3
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Events/0.02 GeV/c®

First obser\l{lgyon of exclusmlly“ﬂ&

Belle g 441 milion BB

o) 2B40 MoV 1f) 3040 Mev ) 3240 Mev Tp) 3440 Me¥  [u) 3840 Mev
' 1 T 0 + E E B - KS KT K*

_ g Mﬂ” i| ! || 0 !!}ﬁé BY . KK1T'Kg
gu}zmuw égg}mnm ;ljazuuu:v ;q}m“ﬂ ééﬂam“ﬂ I EfﬁCiency iS 94%

bt f“ ) ff! I ﬁ Mﬂﬂﬂ 3520¢:u(r<.|<ﬂ)-:3650 MeV//c”
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Mgt M i i

.'F]m j}EEﬂﬂerH" o}mm t}m’lw j]EBII!Ha\" 0 [ 1 -
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10+ -

Events/bin
=]

o200 5250 5200 5250 5200 5.250 5.300

M, (GeV/C?) See S. L. Olsen’s poster for details
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First observation of exclusive DQSZSZ .

| | a1 | L | L | T 1 °
N.(1S) Belle_ Yield 39 £ 11

nes) ] (Ne(2S)

_ M = 365446 +8 MeV/c?

I [tot = < 55 MeV/c?

+ b L Nc(29)
||‘||.H|Q | F o T (90% C.L.)

2900 3100 3300 3500 3700
M(KKT) (MeV/C2)

o0
-

signif. > 60

JIY

Events/40 MeV/c®
N =
[

E Inconsistent with the
Crystal Ball result
3594+5 MeV

- +
B(B - 1n:(28)K)B(M:(28) — KsK_n+) 03840124005
BB - n:(1S)K)B(M(1S) - KsK n™")
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Summary

B Improved measurements for branching fractions
¢B - JUK® B - P2S)K,B - X K, ...

B First observations of the B decay modes
¢ B _, x , K" (BABA4R)
¢B* - X, K, B - XX, B% - n.K? B - JyK,(1270)

(Belle)

E Br(B* - X, K" and Br(B - X., X) are comparable to
Br(B* - J/JWK") and Br(B - x., X)

B Belle has observed the nN-(2S) meson. The mass

agrees with the heavy-quark potential model
expectations
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