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char mless modes:
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motivations. -~
P BR measurement: rare decays with BR<107

P direct CP violation: tree-penguin interference
extraction of a
< In presence of penguin diagrams
= Dalitz plot amplitude analysis

Isospin-based analysis
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PEP-11 and BABAR @ SLAC

- Asymmetric Collider
@ Y (4S) resonance
BB pairs in a coherent L=1 state

Low Enargy Ring
[nr'-'fI §
BaBas Detecior B

High Ensrgy Rimg
[upgrads ol sxisling risg)

Both Rings Housed in Current PEP Tunnel
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Goal | Achieved
nb~Ysec 3.0 3.28
pblday | 135 | 214
ftblfweek | 0.8 1.24
fb-Vmonth | 3.3 4.1
E(e) =9.0 GeV

E(e") = 3.1 GeV

By=0.56
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® 1999-2000 DataSet
= 20.7 fb! on-peak
(22.7 10° BB pairs)
= 2.6 fb! off-peak
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BABAR Detector Superconducting Coil (1.5T)

Instrumented Flux Return (IFR)
(resistive plate chambers) e

| ElectroMagnetic
_,"-_-j_j;:LI!Tif:-'--_ Calorimeter (EMC)
=R/l (6580 Csl Crystals)

Detector of Internally
Reflected Cherenkov
light (DIRC)

144 quartz bars
11K phototube arra

Silicon Vertex

_ Tracker (SVT)
Drift Chamber (DCH) (5 double-sided layers)
(40 layers)
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Analysis Strategy
W background contamination: OM frame
|ar ge contamination from continuum
(light quark production) & <

0(qq)/o(BB)*Br ~ 10° -10°
background suppression
through topological variables
bkg: jet-like events signal: spherical events

W selection of the B candidates on kinematics
rg ection factor against continuum background ~ 10°
W particleidentification
K /Ttseparation in the momentum region 1.5 < p < 4.5 GeV
W two analysis methodsto extract signal yields:
© cut& count
® maximum likelithood fit
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B_ackground Suppression:

2t peaked distribution:

® Fox-Wolfram moments o1 | background
® cosine of the angle between :
sphericity axis of B [
and e

the rest of the event
® cosine of the B decay axis
with respect to the beam axis ™
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0.04

- flat distribution: signal
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B_ackground Suppression (1)

@ A linear Fisher discriminant isbuilt from F=Y o x
the momentum flow around the B thrust axis i
@ nhew variables:
momentum-weighted sum

of theroetrack cosb; to thejth power
= t0 beincluded in a Neural Network

§ Fisher discriminant Neural Network output g
' nm, threebody modes I
I background signal

(LT M T
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Salection of the B candidates; kinematic variables

© AE: energy difference between 7
B candidate and beam energy ' AFE = Fp — ?J

® Mg energy-substituted mass

EFEL
the beam energy I
MEs = {Eheam — PF | better precision
thantheB °
L L | candidate
% BABAR ?5 | energy - N
%j-lﬂl:l—m . U_..--------------
6 'VES - ity
a o} ]
. 0 i 1 00 - + +
oo - DVTT T 5 L
- control sample | : AE +
: : | background
U&.E | 5225 | 5.£ | 5275 53 ploce e b b ey
— M [Gc‘h-’fczll o — 4 e S N e S « TR « 1Y oc O 4 R
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Particle | dentification:

DIRC:

Charmless B Decays

|

@ Cherenkov angle O¢: cos(00)=1/(Bn)

@@ kaon threshold ~500 MeV/c
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SRR i ]
B gl pnd-ioeond

W K-TTseparation
80 @ 2GeV/c
2.50 @ 4GeV/c

W DE/dx from
SVT and DCH
up to 0.7 GeV/c

@ Kaon Selection
efficiency ~ 90%
Ttmis-id < 10%

Fion mizsidentification
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Results: threebody modes .
@ from cut& count analysis ol
Number of events i
for each Dalitz plot zone: | :
Ty 3 1t 5 ] m’{fﬂ

e [putgtlve
dominant resonance]

- pH(TT0) T
- p 7’?[1)11'

IIT pi(145n =T 15.0£2.1 17.4%9.746.9

IV 9(1450)" 8.7+1.8 -4.7%3.6%2.2

\'J (charged scalar) n  15.0%2.3  8.6%7.3%2.3

VI ﬂ(4oo 1200) 70 6.7+1.4 -0.3%3.2%3.2

Bl VR __
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Results: three body modes (11)
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5.00 stat. 9Q.
Pl J

;
BR(B® — p™(770)nT) {289 £ 5.4+ 4.3.107°
BR(B® — p°(770)n%)| < 10.6 - 10~ ‘

BR(B’ —» o a ®°(NR)) < 7.3-107°

AP?T = —0.04 = 0.18 = 0.02 g il I

® megdistribution =
bkg: ARGUS shape

® AE distribution
bkg: 2"9 order polynomial

e

Submitted paper:
hep-ex/0105044
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Results: three body modes (111)
(pj:ﬂq: mode) 3{} __| T A T [T T ] |__
~ P BG.79 + 9.200
H - d). §
. . . 25 N =
P massdistribution = ]
3 non-relativistic Breit-Wigner 20 f B
15 H =
TR T BNt :
17.5 F-:-: 07561 £ 0.1200E-01- 10 + —
15 = F3 01713+ 0.2889E=01 — | |
125 F + S %
1{:] E_ T s o _g 0 :_I Lo | -T_%\I + |I||| ! % L .
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Results. quasi-two body modes B® — a7 (980)7 ¥

maximum likelihood method analysis (@0 — 57, 71— vy)
including also the n mass distribution

® efficiency: 30.3 + 2.0%
. 3.10 stat. significance
@ Event yield 18.1 i‘gz e :

> BR(B® — apm)XBR(ap — nw) = 6.71524+1.2.107°

> BR <12 -10° @90% CL .
" ag mass distribution [

. m _

""""""""" ] 15_— EC —_
] from %

44 ] Cut& coupt "'—‘fi i
analysis %

13.5% “ 1

.n, L1 11 [ T | 111 T (T
S.200 5225 250 5275 o300
15 HI! Gelhrf'lr‘:l
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Results:
two body modes

W ML fit

Mgeg distributions

Ttrtand K1t
\ 4 candidates

10 fat i

Marcella Bona, INFN- Torino

Charmless B Decays

July 13th, 2001

Mode g (%) Ng S (o) 10-°
e 15 IE10£7 1.7 11+1.0+0.7
Kta™ 15 169+£17+£13 158 | 167+ 1.6+£1.3
KtK- 13 8275 +35 1.3 \<2.5 (@0%C.L)
atar” 32 37+144 6 3.4 | < 9.6 (80% C.L.)
Kta" 31 o+ 1447 8.0 10.8732 £ 1.0
Kt 14 507 +6 9.8 182133 £ 20
K"K+ 14 —417334+£23 - < 2.4 (00% C.L)
K" 10 179705 £1.9 L5 (S.zfg;l? e 1.2)

10

AE distributions

Tirtand K1t
candidates

Submitted paper:
hep-ex/0105061
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Results: two body modes (11)

maximum likelihood fit

e K°K® mode

1.50 stat. significance

® efficiency on KKg  36.6 +/- 4.6 %
® KsKs yield = 3.475" (stat) + 3.5(syst)

NN BaBar
ol W 1 J | BR = 3.515%(stat) - 3.6(syst) - 107°
- HJ ( BR < 10.6 -10° @ 90% CL)
KK g Xr\ - Mgg distribution
I R B from the likelihood fit
) ) | mEs.d[GeVa"czj.
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Summary and outlook
@ with 20fb™t in 1999-2000 dataset
BR(B® — p™(770)7n7) =289+ 5.4+ 4.3.-107°
A, = —0.04 + 0.18 + 0.02
BR(B’ — aym)xXBR(ag — nm) < 12 -107° @ 90% CL
BR(B’ — K'K®) < 10.6 - 107° @ 90% CL

@ already 11fb™! accumulated during 2001

@ 100fb™ foreseen by June 2002
@ direct CP violation under study (see Sven’stalk)

@ with 500fb™! the time-dependent Dalitz plot
analysiswill lead to sin2a measurement....
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