But what did we really measure?

¢ We actually observe a weighted
sum of b —»s ydecays:
% Charnged B, neutral B
% Low mass X, , high mass
% Ambiguous decays for

PseudoReco (B — K°...) are only

measured by lepton analysis

% [Ifat most £10% difference in
individual A,'s:
Unevenness in our
=> asymmetry that differs from
uniform by no more
than £0.02 -- add to systematic

¢ Measure no A, dependence on

My or E,, (but limited stats)
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¢ Sensitivity tob —d y
% InSM, rate down by
Ivd,"’:\rlzﬁllm

% But Ay, forb —d y up by
facborofmandoppzsl:;hesign

% Leptontag: €,/¢, =1.1
PseudoReco: ¢, /¢, =0.56
Combined: g,/¢ =065

< Misld rates

Lepton - same
PseudoReco - =04

< We've really measured a
weighted sum
Agp =0965A(b — s) + 00240 — dy)
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Exclusive Radiative B decays

¢ Analyses:

< Update the 1993 K*y discovery analysis with full
Cleo II+IL.V dataset

< Look for heavier K* resonances
% Look for exclusive b - dy to set limitson |V, /V, |

< Look for B —¢y (non-penguin radiative box
diagram) [No theoretical rate prediction]
[All new analyses above: PRL 84, 5283 (2000)]

& and B? — D* ¥ (possibly enhanced non-penguin)

9.7 x 10° BB pairs 4.1 fb! off resonance

A. LLyon (OLEO) - 2001
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Main Analyses Requirements

® E>15GeV |cos® | <07
¢ Backgrounds from continuum
% yfrom ISR - take central y
% yfromn®and n -- veto
¢ Mode dependent cuts to
reduce remaining continuum
¢ 0080, .
< cos B,
% 008 8,5y
¢ Mass of desired meson
¢ Full B reconstruction!

¢ Require at least 0 0.1 02 03 04 05 06 0.7 08 09 1.0
| 4E | < 300 MeV,
52<My<53GeV/ ¢ 11005 O |
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B - K"y

® K*(892):
% | 4E | < 100 MeV

v B Np— ~
B°— K*%(892)y

ﬁ=3l§S$

% Simultaneous,
binned maximum
likelihood fit to K*
charged and neutral
M distributions 620 622 624 62 528 630

Mg (GeV/c?)

*M ___[Fitto Gaussian + e s

=
<

Candidates per 2.5 MeV/e2

3.767% +0.28

|252805 134505
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B - K"y

BF(10-)

CLEO: 9.7M BB
B - K*@®92)y 45597 +0.34

B' -5 K"(®92)y 3.76%5 +0.28
BaBar: ackerzo0n  8.6M BB

B— K'(892)y 54408105

Belle: aoner2000  5.5M BB
B° > K ®%2)y 49409405
B K" @2y  29%12%

A. Lyon|(OLEO) - 2001

¢ Asymmetry

(1 \BFB =K p-BFB-Ky)

A (l-za)BF(F-. Ky+BF(B-Ky)
% Use K*2°,K'n* ,K*n*

% Mistake rate a only for K*z*

* Require | p, = py | > 500 MeV/c
* From MC a= (3.45 +0.02)%

¢ Fit M, distributions:

¢ Neutral K A, =-0.13+0.17
e Charged K A, =+0.38%%

¢ Combined:
Acp =4008+0.1340.03



B — K*y Heavier Resonances

¢ KX(1430), K*(1410):

% Use and
m;‘mng widths to
distinguish (1430) from
(1410).

% See no K*(1410)

< Fit K*(1430) M,

* B-K,(1430)y:

@ Yield = 159"} events

¢ eln*) = (185 £0.7)%

& e[n%) =(7.7£0.7)%

< BF=(1.66"% +1.3)x10°°

¢ BR( B K (1410)y )
<12.7 x 105 @90% CL
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&(%) 12.840.7 8.540.6

combinatoric bkg = 2.7 £ 0.1 events

K’f ;@M g;:g: :’gﬁ: €=(9.7 £ 0.8)%

y Bk ot BAB — wpy <092 x 105 @90% CL
BF 90% oL < 1.7 X105 < 1.3 %105 Al Y
g%%} <06 x 105 < 2.3x10% No observed b —d y

A. LLyon (CLEO) - 2001 .



|Vig/ Vil

R= BF(B— py) _ AV, F
BF(B—K*y) "|V,

¢ CLEO: R <0.32 @90% CL

If £=0.58,
| Viu/ V,. | <0.75
Mg (GeV/c?) ¢ Assume top-quark electromagnetic
¢ Combinatoric bkg = 1.2 4£0.2 penguin dominates
* £=(23101£06)%
o BE(B - ¢p) <0.33x 10 ¢ Belle: R <0.28 @ 90% CL
@ (90% CL) (FCHEX2000)
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¢ Strongly suppressed in SM (10%)

¢ But possibly enhanced by 10x
% Gluon emission from initial state
quark
% Lange ¢gg component in the B
wave fundtion
% Could be bkg to radiative
penguin decays

A Lyon (CLEQ) - 2001

PRI 84, 4292 (2000)

4% @0 signalMC -~ BBMC

E,> 1.5GeV, n° veto, Fisher
e=2.3%

In signal region: 0.5 event g,
0.9 event BB, No Data Observed
BR(B? — D*y) <510 x 10

No big enhancement observed



Conclusions

¢ CLEO has examined >60 charmless B modes!

¢ New results for B — ¢gK™®
@ BF(B—¢K)=(5.5%+0.7)x107°
& BF(B—¢K")=(11.253¢"")x10™
¢ Small branching fractions ~10%
¢ BF(B->n'n)=(4.31]5 £0.5)x10™
¢ Allbut B = 'K in agreement with theoretical
predictions (many want more precision)
& BF(B->nK°)=(8.9"%+09)x10°
¢ No hint of CP violation
*fromb —sy: 0.27 <A< 40.10
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