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4 Outline

= BABAR detector

= Evidence for direct CP violation in the measurement of
the CKM angle y with B"—=D®K®) " decays

= Semileptonic b—cév decays

= Semileptonic b—uév decays

s Measurement of b—dy, b—sy, and |V, /V.|

= Study of two-photon production of pseudoscalar mesons
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BABAR Detector

o,/ E=3.0%/4/E(GeV) ®1.3%
ElectroMagnetic
Calorimeter

6580 CsI(TI) crystals

e* (3.1 GeV)

1.5 T solenoid

~30 /K separation at 3 GeV/c
Cerenkov Detector
(DIRC)

144 fused silica bars,
11000 PMTs

e (9 GeV)

Drift CHamber
40 stereo layers

Silicon Vertex Tracker
Instrumented Flux Return

_ 5 layers, double sided strips
iron / RPCs, LSTs ~50 um vertex resolution,
~ 110 um z separation for B decays
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BABAR Detector
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PEP Il Delivered Luminosity: 553,48/ «ooovnimnnnn

BaBar Recorded Luminosity; 531.43/ib
BaBar Fecorded Y{ds): 432.89/1b
BaBar Recorded ¥{3s): 30.23/h
BaBar Recorded Y{25): 14.45/h
Off Peak Luminosity: 53.85fb

Delivered Lumingeiy
— FEcrrded Luminos oy
- FRecorded Luminasdy Yida|
Recorded Luminacy ¥ids|
Recerded Luminassy Yids|
Olf Pl e

7 Final BABAR dataset:
N(Y(4S)—BB) = 470x106

Off Peak Luminosity 53.85 fb-1
N(Y(3S)) = 122x106

N(Y(2S)) = 100x106

L1 1 | ] |

~531fb~ ! recorded || |

A e e A

T PEP-TI peak luminosity

FP% f £ LS & 12.1 1033 cm—2s-1
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The CKM angle vy is the only CP-violation
parameter, which can be cleanly determined
from tree-level B-meson decays. Its precise
determination is an important goal of present
and future experiments in flavor physics

The y angle can be determined using

BT —DK™ decays using interference between
color-favored B~—DPK~ and color-suppressed
B~— DOK~ decays with D? and D? decays to a
common final state

New BABAR results [arXiv:1005.1096] are
based on Dalitz-plot analysis of eight decay
modes for each B-meson sign: B*—DK%,
B*—D* [Dn%]K* , B*—-D* [Dy]K%, and

0 B*—DK** final states with D—Kgsn*n,
KsK*K- full statistics of 468 million BB pares
-
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CKM angle y from B— DK decays
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U < u

e Use common final states for D° and D°
e Largely unaffected by New Physics

DOK* e Clear theoretical interpretation of observables in
\ terms of y

e Difficulty: small BFs due to CKM suppresion
(10—>-10-7, so not many events) and
rs=|A,l/|Ag| is small due to further CKM and
color suppressions (small interference)

5:strong phase * All measurements are statistically limited

DOK+

v ¥
rBei [a"'ﬂf:l
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CKM angle y from B—DK decays

Analysis methods for charged B—D®™0K®) (r;~0.1)

= GLW [1]: DO decay final states: CP-even: K*K-, =*=~, and CP-odd:

= ADS [2]: DO decay final states: K*n—, K*=~n?, K*=~n*n~ and CP-conj

= Dalitz-plot [3]: D° decay final states: nn*n~, Ks ntn~, KKYK-

[1] Gronau, London, Wyler, PLB 253, 483 (1991); PLB 265, 172 (1991)
[2] Atwood, Dunietz, Soni, PRL 78, 3357 (1997)
[3] Giri, Grossman, Soffer, Zupan, PRD 68, 054018 (2003);
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y from B—DK decays Dalitz-plot method

Decay amplitudes

AB” > [Kn'n |K)oc

S.=m’(K,n™)
rg=[A(b—u)|/|A(b —c)|

dg —strong phase difference
between A(b—u) and A(b—c¢)

AB" > [Kg n K)o

Interference terms in decay rates
are proportional to

X, =7,¢€08(0, F7)
Y. =1, sin(5B Fv) Fit for x. and y- is done for each decay mode

¢ BABAR. QFTHEP2010, Moscow
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Evidence for direct CP violation in the measurement of the

CKM angle y with B" —D®K®) " decays: D Dalitz-plot method
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Evidence for direct CP violation in the measurement of the
CKM angle y with B"—D®K™ "decays: GLW method

arXiv:1007.0504.

® Reconstruct B*—DK* final states with D—K*K~,n*n~ (CP even) and Sub. to Phys. Rev. D
D—Kqn? Kso,Ksd (CP odd) (five different final states for each B charge)

® Extract signal yields fitting directly to observables R*/x » Ry s @Nd Acp,
gt LB 2Dy K)+T(B”" > Dy K7)  T(B~ > D'K)+T(B” > D'K*)
Kin — —~ —~ + N T —
F(B _)DCPiﬂ )+F(B _)DCPiﬂ ) K F(B— —)DOTL'_)-FF(B+ —)D07T+)
A = I'(B" > D, K )-T(B" = D, K") Ry - , LB —>DCP§K‘)+F(Bi =D 1+<+)
- I'(B" > D, K )+T'(B" > D, K") I'(B->DK)+I'(B">D K")
R; i
Results: Rer. zRL/
K/n

Acp.= 0.25+0.06(stat)+0.02(syst) o - +
Acp.=—0.09:£0.07(stat)0.02(syst) Significance of CPV in B~ —DK™ from A+

Rep, = 1.18+0.09(stat)+0.05(syst) is 3.6 o, which constitutes first evidence for
=1 . :
Rep_= 1.07+0.08(stat)+0.04(syst) direct CP violation in B —DK decays

x_—x,(Dalitz)=0.163£0.055  (3.00)

1 _ _
Xy =— [RCP+ (1F Aep, )= Rep (1F A4 )] —
4 x_—x,(GLW) =0.189+0.062  (3.10)

'BABAR. QFTHEP'2010, Moscow 10
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Evidence for direct CP violation in the measurement of the
CKM angle y combined Dalitz-plot and GLW method results

,‘9-2:' SR aan N e ¥ (mod180°) = ( 68+ 14(stat)+ 4(syst)+ 3(model))°
il ] r,.(DK) =0.096 % 0.029
: _ r,(D'K)=0.133"0%%
0- g xrs(DK") =0.149" 6
_u.-‘tl-_ xx
: y (mod 180°) = (7847 +3.6 £8.9)°
_ul-u...l....l....l....-
.3.2 -0.1 0 0.1 1[1.2 ry (DK) _ 016014384313

x_—x,(Dalitz+ GLW) =0.175+0.040

4.4c significance of CPV in B*—DK*
only, Dalitz+GLW combined

Bc A B..APR“ QFTHEP2010, Moscow 11
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Semileptonic B-meson decays b — c lv

easurement of B — D*)Klv branching fraction

e /u

277 “

B(D**&v)= 1.6% V.V,
ACOREEYE > B(BX v)=(10.99£0.28)% b °p!
B(D"v) ~ 5.4% ~ s K

Reconstructed D decay modes: ¢(K*K™)r ; K¥O(K*x ") ; Kg(ntn™)K
Signal yields are extracted via extended maximum likelihood fit to missing mass
distributions

eleciron channel

2 2 - 2
i s muon channe| M: =(F —F ) —
“Te } ﬁ%?n%aég ..-EEED: l f}?ﬁﬁﬁ?:%ﬁ o m ( beam Y) | Py |
® 3005, = ®200- 1 Y = DK / candidate
w M = 301 +63 u :'"- =T }‘-""-\-\I \ —
o 200 ‘ <l &7 ™ j50F e — |
& o N = 206
(= = 100 _ ey 2 |
=100 o - i
@ | ~ @ 500 ;
T e S A I Y
8 M2 [GeV?/c?] & signal M [GEV/c?]

B(B — DFK ¢ i) = (6.13T 83stat. £+ 0.434y:. + 0.51(B(D5))) x 1074

BABAR QFTHEP'2010, Moscow 12




Semileptonic B-meson decays b — u év

Study of B—név and B— pév decays and determination of |V |

&
1Uul:u _ f’< dr G ‘."l'3
\%E T~ Bt B - WP )

dq? 2473

b AV > 1
dl’ G ‘P'|q2 2y/2
B v%g,oo }:rl,p B tv: — = [EE—Ccel? e
{q ﬁﬁaw%_q A7 Varl™ o673 1Fo( )]

Physics goals: measure |Vub| and test QCD calculations of form factors
Form factor parameterization:

— 12’"-‘”:'-J -----
! 5 o f,(g*) parameterizations
:; " BaBar " Pala ] =g
10 | preliminary i BI’( ] '
e N L po ] 1 param. Becirevic, Kaidalov (BK)
NU' B _- ----- BCL (3 par.) Phys Lett B 478, 417 (2000)
g —BGL (3 par.)- 2 param.  Ball, Zwicky (BZ)
<] 6 ] PLE 644, 38 (2007)

n param. Bourrely, Caprini, Lellouch (BCL)
PRD 79, 013008 (2009)

n param. Boyd, Grinstein, Lebed (BGL)

PRL 56, 303 (1007)

| Shaded band indicates
2 [~ | uncertainty on BGL fit

o 5 10 15 20 25
¢’ (GeV?)
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Study of B—név and B— pév decays:

Study of B—mnév and B— pév decays

comparison with theory

B — wlv J B — plv )
— 12><|1|0.l6 N PR ERE ER telnslastre e teat il s =gl ===t I — 20 X1 OI-ﬁ T T T T T T
el . : ¥ 201
= [ BaBar Reila i > B4BAR =
Q 10 iy preliminany LCSR Theo Q - aminay 00 T & LCSR
0 B ry curves 0 _______
- - --- HPQCD (- Scaledtoarea = 5| ISGW2 |
T g o) mee |SGW2 t?e data. T | O —— " |
s TN i . { _________________
6 S @ 10- | -
< ] < P _
4 i e . i
L 2l 5 — % mmmmm ez
20 . B |
0 i L 1 1 | | | | | | L 1 1 1 | 11 1| | L1 1 "II'..II‘- 0 . . . L | L L L . |
0 5 10 15 20 25 0 10 3{]
o2 (GeV?) q? (GeV?)
Theory model P(x?) Errors are too large to distinguish
HPQCD (PRD 73, 074502 (2006)) 13% between B— pév predictions
ISGW2 (PRD 52, 2783 (1995)) 0.2%
LCSR  (PRD 71, 014015, (2005)) <10-5
BABAR- QFTHEP"2010, Moscow 14
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o

ABIA ? (GeV?)

* Data

BGL (3+1 par.)

o HPQCD
FNAL/MILC [ rro 7s. usaso7 o0 |
FNAL/MILC fitted

BF(BY—n€+v)=(1.41+0.05+0.07)x10"*
BF(B%—p=€*+v)=(1.75+0.15+0.27)x10"*

€ BABAR.

Calbl-euien Houm: Fuye

“20 25
¢’ (GeV?)

Most precise branching
fraction measurements

Study of B—mnév and B— pév decays

Study of B—név and B— pév decays: determination of |V | from full g2 range
x10°

Simultaneous fit to data and theory
» 3 parameters: BGL quadratic
polynomial

» 4% parameter: relative normalization
between theory and data, o |V |?

» Theory points are correlated, so not
all are used in fit.

IV, |=(2.99+0.35)x10-3 HPQCD (1 point)
IV, |=(2.92+0.37)x10-3 FNAL/MILC (1 point)

V| =(2.9520.31)x10-3 FNAL/MILC (4 points)
o(data BF)=3%
o(data g2 shape)=5%

o(data FF norm.)=8.5%
Otota=10.5%

QFTHEP2010, Moscow 15



Measurement of b—dy, b—sy, and |V/Vi|

arXiv: 1005.4087

Radiative penguin transitions are flavor changing neutral currents, forbidden
at tree level at Standard Model

W ﬁ'?' b—dy transition is CKM suppressed with respect to b—sy
TN wﬁ by a factor ~20 in the SM
/ \
_’._I_h._._'— 8 . .
b " s Motivation
SM: t quark
dominates Analysis of equivalent b—dy and b—sy decays can be used to

measure the |Vtd/Vts| ratio of CKM matrix elements:
7 \3 / Form factor ratio

2
BF(B—py) _ ¢ (V| [ 1= S IMy CNeAR] |
BF(B — K'y) 1 PV 1=m2, | M2 o S

Well measured Isospin factor: 1 for p*; 0.5 for p° Weak annihilation amplitude corrections

Constraint on |V,4/V,| is independent of measured from Bs/B, mixing frequencies:
discrepancies between two could indicate new physics

Theoretical uncertainty for the |V,4/V,| ratio is ~8% for exclusive b—s,d y decay
modes and ~1%(?) for inclusive decays ratio.

g BABAR. QFTHEP'2010, Moscow 16

Calbl-euien Houm: Fuye



Measurement of b—dy, b—sy, and |V/Vi|

_ _ Used full BABAR dataset
AnaIyS|s Overview of 471x106 BB pairs

Measure partial branching fractions of sum of
seven decay modes in four regions:

« B—X,yand B=X,y BO—>n+n—y BO— K*ny

 Low hadronic mass (0.5<m,_,<1.0 GeV/c?), B+ — ntnly Bt — K*nly

dominated by B—(p,»)y and B—K*y resonances BY > ntn nwty B+ — K*n 7T+ v

* High hadronic mass (1.0<my,4<2.0 GeV/c?), BO - n0y BO K+n nly

containing non-resonant decays BO ot BO— K*n mt -y
Extrapolate from partial to inclusive BFs within B+ - ntn ntnly B*— K*n~ ntnly
each mass bin B+—>Tc+ny B*— K*ny

» Need to include unreconstructed decay modes —
requires knowledge of fragmentation of hadronic
systems X, and X,

Combine mass ranges for inclusive BFs in m,,4<2.0 GeV/c? and calculate |V,y/V|

» For |V,4/V,| — need to extrapolate to all masses.
This extrapolation is based on theoretical model of
photon spectrum, not on experimental data

o o Pge QFTHEP2010, Moscow 17
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aximum likelihood fit results for B—>Xgy (Mg and AE projections)

Measurement of b—dy, b—sy, and |V,4/V.|
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Low mass
(0.5 — 1.0) GeV/c?
B—(p,w)y region

Events {0025

High mass
(1.0 — 2.0) GeV/c?
non-resonant region

Events / 0.025

Jagged line artefacts are
due to several binned
histogram PDFs

“BABAR.
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aximum likelihood fit results for B—X,y (Mgs and AE projections)

Measurement of b—dy, b—sy, and |V, /V.|

30

BaBar
preliminary

25
20
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5

' 5.00 significance!
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Hes fGEVfCZ}

120
100F
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| |

I Y 1 3 g
4.80 significance!
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PR o N S o W S 3 A B Sl o
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Hiles (GeV/c?)

First significant observation of b — dy nonresonant decay modes
QFTHEP2010, Moscow
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Measurement of b—dy, b—sy, and |V, /Vil

Results:

Partial BF Inclusive BF
B—X.y low mass (1.89+ 0.08 +0.08)x10-5 (3.83+ 0.16 +0.15)x 10~5
B—X_y high mass (6.57+ 0.28 £0.59)x10~5  (19.2+ 0.8 +1.7+2.3)x 10-5
B—X,y low mass (1.20+ 0.31 +0.11)x10%  (1.25+ 0.32 +0.12)x 107
B—Xyy high mass (3.21+ 0.81 +0.46)x10=6 (7.90+ 1.98 +1.12+1.88)x 1076

Inclusive branching fractions for m, .,<2.0 GeV/c2:

BF(B—X.y) = (23.0+ 0.8 £1.9 +2.3)x10>
BF(B—X4y) = (9.15+ 2.01 +1.24 +1.88)x10-°
Theoretical formula for |Vtd/Vts| is based on total inclusive BF, so extrapolation of measured

inclusive branching fraction to full hadronic mass range is nheeded. Extrapolation is done according to

Kagan-Neubert photon spectrum model [PRD 58, 094012 (1998)]. Additional error (model) — from b-
quark mass uncertainty

BF(B—X,y) = (38.2+ 1.3(stat.) +3.2(syst.) +3.8(extrap.) +1.6(model) )x10->
BF(B—X,y) = (15.3+ 3.4(stat.) +2.1(syst.) £3.2(extrap.) +0.3(model) )x10-®

BF(B—X,4y)/ BF(B—X,y) = 0.040+ 0.009(stat.) +0.005(syst.) +0.010(extrap.)
(model error cancels in BF ratio)

Ty,
¢ DADAR.
nln Calbl-euien Houm: Fuye
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Measurement of b—dy, b—sy, and |V, /Vil

|V.s/V,s| Extraction:

2 The values of £ and AR are calculated using the
F(b - d)/) =7 Q (1 + AR) Wolfenstein p and n parameters as input. Since the
F(b —> Sy) s world average of these parameters is based on

previous |Vtd/Vts| measurements the p and n
parameters were re-expressed using world average of
CKM angle B [HFAG, E. Barberio et al.
arXiv:0704.3575(hep-ex)]

Full mass region:
|Viq/Vis| =0.199+0.022(stat.)+0.012(syst.)£0.027(extrap.) £0.002(th.)

Cross-check: low mass region only:
|Viq/Vi|=0.197+0.026(stat.)£0.009(syst.)£0.010(th.)

agreement with previous measurements:
BABAR |V4/V:s|=0.233+0.025(exp.)£0.023(th.) [BaBar collab. PRL 98, 151802 (2007)]
Belle |Vy/Vi|=0.195+0.020(exp.)+0.015(th.) [Belle collab. PRL 101, 111801 (2008)]

=
g BABAR. QFTHEP'2010, Moscow 21
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Measurement of b—dy, b—sy, and |V, /V.|

Conclusions

= First significant measurement of non-resonant b—dy decays

= Measurements of B—»K*y, b—sy, and B—(p,»)y are compatible with
previous results

= Measurement of |V, /V,/| is compatible and competitive with previous results
with significantly smaller theoretical uncertainty.

B mixing [1] (exp. error 0.34%, th. error 3.9%)
—.—

BaBar Exclusive decays [2] (exp. error 10.7%, th. error 9.9%)
| &

Belle Exclusive decays [3] (exp. error 10.2%, th. error 7.8%)
[ - 4

Inclusive decays (exp. error 1. 8.5%, th. error 1%)

This measurement

Radiative decays average {92%) . arXiv:1005.4087 (2010)
B X 7 S X T R— X T — oz e 546528 [1] HFAG winter 2006 results
VidiVis| [2] BABAR collab. PRL 98 151802 (2007)

[3] Belle collab. PRL 101, 111801 (2008)

L BABAR. QFTHEP"2010, Moscow 22
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4 Study of two-photon processes ete~ — eteP

e i~ * Electrons are scattered predominantly
at small angles.

 For pseudo scalar meson production
the cross section depends on only one
form factor F(q,?, g,%), which describes
the y*y*—P transition.

No-tag mode: Single-tag mode:

v'both electrons are undetected v'one of electrons is detected
v'q,%, 0,2~ 0 v'Q%=-q,°

vT,, or F(0,0) v do/dQ?~1/Q¢° for light mesons
v'Study of resonance parameters v'F(Q2,0)

QFTHEP2010, Moscow 23




Events/(2.5 MeV/c?)

ete" — eten,,

n.— KsK*n~, no-tag mode

2.8 2.9 : 3.1 32
M. (GeV/ieT)

N(1.)=13890+320+670

J.P.Lees et al., PRD 81, 052010 (2010)

Nc resonance parameters:

PDG 2980.5+1.2 27.4+2.9
BABAR(88 fb1) 2982.5+1.140.9 34.3+2.34£0.9
BABAR(470 fbl), 2982.2+0.4+1.5 31.7+1.2+0.8

Main sources of systematic uncertainties are
unknown background shape and possible interference
between the n. and non-resonant two-photon
amplitudes.

BABAR: I'(n.—vy)B(n.—KKn) = 0.379+0.009+0.031 keV

PDG: 0.44+0.04 keV,
“BABAR.
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CLEO: 0.407+0.022+0.028 keV

QFTHEP'2010, Moscow 24



ete” —» ete™n(2S), no-tag mode

KKm*

% preliminary
% 1000+ ” nc
O - 620+70+30
§ 300 | n(25) events
- 36 3.7 are observed.
2 600
c
S
- 400

200

| -. !

1 1 1 1 I * 1 1 L
3.4 36 38 4
m(K_Kn) (GeV/c?)

PDG 3637+4 14+7
BABAR(88 fb1) 3630.843.4+1.0 17.048.342.5
BABAR(521 fb1), preliminary ~ 3638.3+1.5+0.5 14.2+44.4+2.5

B A BA R. QFTHEP2010, Moscow 25
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Events / ( 0.004 GeV/c?)

ete” —» ete™n(2S), no-tag mode

1190+130+180
n.(2S) events are
observed.

-|+-+I|III|I

=

1000

800
600

400

200 preliminary

0 | I ] 1 1 I [l L] 1 I 1 I 1 I 1 | [l I | 1 1 | 1 1 I | [l ] [l
2.6 2.8 3 3.2 3.4 3.6 3.8 4

e+~ 0 m(KKnnn®) (GeV/c?)
B 2K B m 7 ) 444006026,
Bn,>K,K'n
B(n.28) > K'K n'n n")
B(n.(2S)—> KK ")

=2.2+04+0.5
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ete” — ete~ P, single tag

1
F(Qz) — jT(x, Qz)gu(x, QZ) dx X s the fraction of the meson
0

momentum carried by one of the
quarks

,T*
\\. Hard scattering Nonperturbative

. amplitude for pion distribution
} ( P vv—qq transition  amplitude (DA)
which is calculable  describing transition

/ in pQCD P — qq

~®)

Data on the form factor are used to test phenomenological
models for the meson distribution amplitude.
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Untagged e

dN/dQ?
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4 ete” — ete~ P, single tag event selection

v'electron is detected and
identified

v'meson decay products are
detected and reconstructed

> do/dQ?
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v'electron + meson system has
low p,

v'missing mass in an event is
close to zero

> |F(Q)
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ete-— ete n. form factor

J.P.Lees et al., PRD 81, 052010 (2010)
® The form factor is normalized to F(0)
obtained from no-tag data
® The form factor data are fit with the
monopole function

F(Q*)=F(0)/(1+ 0/ A)

®"The result A=8.5+0.6+0.7 GeV2does not
contradict to the vector dominance model
with A=m?,, =9.6 GeV.

® pQCD: Due to relatively large c-quark
mass, the n. form factor is rather insensitive
to the shape of the n_ distribution
amplitude. A is expected to be about 10
GeV? (T. Feldmann, P.Kroll, Phys. Lett. B
413, 410 (1997)).

® Lattice QCD: A=8.4+0.4 GeVZ(J.J.Dudek,
R.G.Edwards, Phys. Rev. Lett. 97, 172001
(2006)).
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n and n’ form factors

| =S

3 BABAR preliminary % BABAR preliminary Systematic uncertainties
S * S os independent of Q2 are 2.9%
5 02 i + 5 et + . and 3.5% for n and n” form
E g ¥ .
4Lt ; N EF factors, respectively
+ ‘i 0.2 =
_j e
ii | O— CLEO and BABAR data on
D CLEO (¢ np * 1o co sy time-like form factor
® BABAR (y'y ) S L] _’.”"'f_” extracted from ete~ — n("y

B BABAR ic'e — 7y

0 _ : 0 _ - cross section measurements
i vy at @2=14.2 GeV2 (CLEO) and
2
n-n’ mixing in the quark-flavor basis: 1112 GeV* (BABAR) are added
S> = ‘§S>

‘n>—c0s¢‘ >—s1n¢‘ > ‘n>—s1nq§‘ >+c0sq§‘ >where‘n>:ﬁq;tu>+‘gd>);

The form factors for |n ) and |s ) states are introduced: b~ 41°
F o =cos¢F, —sing F,, F, =singF,+cos¢F, -

with asymptotic limits Q°F.(Q%) = %fs, Q°F,(0%) = if

where decay constants are expected to be f,=f , fs=1.34f_, and DA for the |n ) state is
close to the =% DA with the only difference: a factor of 3/5 coming from quark charges

g BABAR. QFTHEP'2010, Moscow 30
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* For |s) all data points lie well below the pQCD _— '"_1#‘_—# —%—

prediction for the asymptotic DA.

» The result for |s) strongly depends on mixing
parameters, for example, on a possible two-gluon

contents in n/ .

€ BABAR.
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- Form factors for |n) and |s) states

* The Q% dependencies of the measured |n)
and n® form factors are strongly different.
* The data on the |n) form factor are
described well by the model with BMS DA.

A.P.Bakulev, S.V.Mikhailov, N.G.Stefanis, Phys. Rev. D 67, 074012
light-cone sum rule method at NLO pQCD+twist-4 power corrections.
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Summary

High accuracy measurement of CKM angle y by Dalitz-plot analysis
with low model uncertainty. Compelling evidence of direct CP
violation in B* — D(¥K(¥+ decays

» Most presize measurements of the B°—rz=*vand B%—p~/*v branching

fractions, tests of g2 spectrum agreement with theoretical predictions,
and new determination of |V |

» Study of B—X_ y and B—X_y decays, new measurement of |V,,/V,|,
first significant measurement of B— X,y nonresonant decays

< New precise measurements of the n. and n{2S5) masses and widths,
first observation of the decay modes n.— K*K-n*n~z% and n(2S) —
K*K=rtn~ .

<+ yy*— n, n, ¥ transition form factors are measured in the range from
2 to 50 GeV? (n.) and from 4 to 40 GeV? (n, 1). The n. form factor
data are in good agreement with QCD and VDM predicitions. The Q?
dependencies of n and v/ transition form factors strongly differ from
that of yy* — 79 transition form factor.
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