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Outline of the talk

Introduction (CPV et al...)

*PEPII & BaBar Detector In the parallel sessions of this Conference

: there will be a more detailed treatment of:
*Operation

Sin2a David Kirkby

'DISCOvery Opr andsn2b D*D* study Justin Albert
eTowards a Direct CP and rad. Penguins Henry Band
*Rare b decays
eFuture prospects
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The BABAR
Collaboration
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3 ways for CP violation

a) Violationinthemixing (the eigenstates of Mass matrix are not eigenstates
of CP) .Neutral states are involved [ KO,BO, D9(?),...]

® 14 TIx aar|T|xoref|T|xor9% ARV
f

H=c, B g 2 2.
& |TIAE [TIA  Qla [T|xf §M gl M Ciz—
ef f 21~ 22"
P = H ‘ 1
| x, A= 21 (p|x fi+q| Xof) E Then if / ! :> pp/
Vel +af 4=yHz
For example using A = N(I17)- |\|(|-|-)» 1-|a/ g
dilepton events P.T N(|+|+)+ N(l'l') 1+|q/p|4

Asin K sector es=(p-q)/(p+q) e~0(103)
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Marcello A.Giorgi (R

3 ways for CP violation

b)Direct viol ﬁat;fc;n in decay, when the probability of the state li 2. going into

afina state Is different from the probability that the CP cohjugate state
|i_> goes into the CP conjugate state ‘f> (Charged & neutral states are
involved)
AiYp |f)
( )14
NOERED
0
B w
c)In the interference between mixing and decay S e e
amplitudes (only neutral statesinvolved) gy\*AZ'
: : : B fee
At least 2 amplitudes involved in the “— >

process are needed for S
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CP in the Standard Model

CPisexplained in S.M. by the presence of a phase among the 4 parameters of the
flavour mixing matrix CKM

3 1- 1y AR - i

Dy Vi Vid ¢ 2 +
V=gV V, VgizC - 1-%|2 A2 ++0(%)

(; -

SV Ve Vs éAIS(l-r-ih) - Al? 1+

¢

In the above parametrization ,wherel issinq,, h isthe parameter contributing to

LP-

Blois June, 18 2002 - I N;? Universita & 6

Marcello A.Giorgi (memen] INFNPISA




Representing unitarity relations as Unitarity

Triangles

The unitarity condition of CKM matrix

VV*=V*V=1 gives 6 relations between the
matrix elements as:

ViaV¥upt VegV* et VigV*y, =0

(inthisrelation the 3 terms have the same order

of magnitude ~O(| ) and it can be graphically “

represented in a complex plane as atriangle with

sides of comparable length. Other relationshave N[~~~

terms of different order of magnitudes. E.qg.:
Vi V*p+V Vo + Vi VE =0

e

Overconstrain a,b,gand the 4 parameters
of CKM r,h, Al
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Decaying amplitudes in SM

Quarks Leading Term

CCS Vcbh Vest =Al 2
T+P(c-t)

SSS VcbVces = Al 2
P(c-t)

ccd Vcb Ved* =Al 2
T+P(c-u)

uud/ddd  VubVud*=Al 3(r-ih) VtbVtd* =-Al 3(1-r +ih)

T+P( u-c)
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- Penguin

Q2

Secondary apleB, Angle

VubVust=Al 4(r - ih) JYKs 2 b
P(u-t)

VubVus*=Al 4(r-ih) F Ks b
P(u-t)

Vtb Vtd* =-Al 3(1-r +ih) D*D- b(LT)
P(t-u)

pp.rp,ap a(LT)
P(t-c)
) .
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Time-dependent CP asymmetry

CP violation results from interference

between decays with and without G(B prys (1) ® fcp) G(Bphys ® fcp)
X1 fCP
mIXIng dBphys ® fCP CiB phys ® fCP)
=-C, cogdDm,t)+S, sin(Dm,t)
Where , CpP CpP
1- |1 | 21ml
Crep = == and S, = ler
C 2 fop
i 1 |Ipr| 1+|| fcpl2
| =p, 9 e _ ‘I o i | |
fep ‘“ o A fep [V fep h isthe CP eigenvalue of the final state
1, ['1 P ProbBS ) ® f)? Prob(B%, () ® fe.) mmp direct @P
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B

Golden CP modes

Jy

@y
tn Ol

7

o

d

KO

CHARMONIUM b—>ccs

o - K® mixin 0 0
B°® Jy KO | ?\ Bp-1 ® Iy Kg

B°® Jy K° | /| B, ®dly K

Single weak phase = no direct CP | =1

A (t)=-h

JIyKS,

, Sin2b sin(Dm,t)

JiyKe,

Jly Kg’l_

hep =-1(+1)
for Jy KO,

Theoretically it is a clean way to measure sin2b
Clear experimental signature

% Relatively
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Principle of measurement

Coherent BB pair

Dz

Dt »
(bg ) c
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Flavor
Tagging

»Z m
bgy4sy = 0.5
U (4s) Btag |
e + |
4—9\4
“y Brec
E_"Jw" E)

K-
Tag vertex
reconstruction
—> M

~ +

Dz
I
Start the Clock
) o
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PEP-11 Asymmetric B-Factory

pfic

Morth Camping

Pasitron Reium Line
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F".'.'E.itl‘D:'l Source

FEF Il High Enengy Bypass (HEE)

R ?ﬂ%ﬁ?}'

L FEPI
oW Ener
ngen

PEP Il -

[9 GeV]

[ d

on 3.1 GeV et

i (4s) boost in lab frame

bg=0.55
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Cerenkov Detector
(DIRC)

e (9 GeV)

-

- Drift Chamber

Silicon Vertex Tracker

Instrumented Flux Return

SVT. 97% efficiency, 15 mm z hit resolution (inner layers, perp. tracks)
SVT+DCH: s(p;)/pt=0.13% " p; + 0.45%
DIRC: K-p separation 4.2s @ 3.0 GeV/ic > 2.5s @ 4.0 GeV/c
EMC: S/E=23%EY4A 1.9%

: ) 7
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Sr Ircon Vertex Tracker

» Measure the track
parameters just outside the

beam pipe.
e dE/dx measurement for
PID.
» 5layers of double sided
silicon strips
Single hit resolutions in the inner Soft p fromthe D* ® D p, decays extends
layerssd, » 55mm, sz,» 65mMm below p;< 150 MeV/c
BaBar Silicon Vertex Tracker
kKevlarfcarbon-fiber suppaort rib Sidetector
Carbon-fiber endpiece | =0 o '( f\\
= Il = _ =

; Il

|

" Cooling ring

Carbon-fiber Upilex fanouts
BURROrt cong s — Hybrid/readout | Cs
_ Beam pipe s 30° " | a0 me
S A T - T
- ) ! N
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Detector of Internally Reflected Cherenkov light
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Run No = 5923
ETme = 25300
EDate = 6170000
Event =10

PMT + Base
~11,000

Purified Water

17.25 mm Thickness

(35.00 mm Width) Catcher
\
Track \
Trajectory \
X PMT Surface —/x
| K/—Mm‘or \\ | |
A
v| Bar | |
- & 7 | L ™_ Window -~ Standoff Box
91 — =10mm
——4.90 m — -IT = 117 m
4x1.225m
Synthetic Fused Silica
Bars glued end-to-end
K/p discrimination 11000 PMTs,
144 fused silica bars (1.7 cm thick) 25-50 p.e./particle

Cherenkov light transported by internal 10 mrad single

7 reflection photon resolution
) s
INFN Universita & . . 15
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6580 Csl(TI) crystals

Barrel 48 ringsin g, 120 crystals per ring
" Forward Endcap 8 rings in g, 80/100/120
M. C-.  crystalsperring

B " Angular coverage: 126°inq, 360°inf.

= PV reconstructed from p,® gg, mass width varying
from %3%% 9 MeV/c?for 0.2<E<4.8 GeV

l 1555 2995 Ederna  EIECtION I.d. efficiency up
‘ suport 0 90% misidentification
= probability at the level of

NI 103

381;2 | 5?8 99 7 15.8
/i‘ “‘
Interaction Point ! :
| 1979 | 857203 .
s
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| nstrumented Flux Return

Number of active elements
342 barrel RPC
432 endcap RPC
32 cylindrical inner RPC

Tota surface covered

2000 m?
Gas mixture
Argon 60.5%
Freon 35%
| sobutane 4.5%
Electronics
50000 channels

RESISTIVE PLATE CHAMEERS iN GAPS
(13} PLANES IM BASIREL

(18) PLANES IN END DOORS

/4

END OOOR FLL RETURN
PLATE SEGWENTATICN
(3} 20 MM THHK FLATES
(4} 30 MM THK PLATES
() 50 MM THK PLATES
{1} 100 MM THE BLATE

€ e——

b 1

Muon identification efficiency for tight  Neutral hadrons (namely KL ) are detected after their
criteriae» 65% for a misidentification at

the leval of 2% interaction with iron.Only direction is measured
elevel O 0
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2000 — 2002 Operation

> 95 fb-1 recorded
by June 30

(~10° B events)

(~12% off peak)

T (45) Energy Scan

- T T
FPEP-11 / BaBan
proliminary

0.09

Off

0.05 &

Q.00

Ecm — MEE .. [Mev]
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2002,/06/06

95
90

BABAR

85

80

75 —
70 —

PEP-II Delivered 94.56/fb

BABAR Recorded 89.97/fb

—_—

265 BABAR off-peak 9.93/fb

=60

855

£
£ 50
>

=45
©
2 40

o

235
E 30 //

25
20

— Delivered Luminosity |
— Recorded Luminosity
— Off Peak |

15
10

5

0

Universita &
INFN PISA




SinZ2b measurement on atotal
56/fb collected on peak

( ~62 million B Bbar pairs)
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FHlavor | agging

é BABAR |
Hierarchical tagging categories. k , 11 s o —ne
e Lepton — charge of lepton e —; !
« Kaon —net charge of kaon b d C d S K- o
* NT1 |exploit information from momentum spectrum
* NT2 }of charged particles,soft p from D*, unidentified | and K, Lm0 |
L arge B;,,, Sample provide tagging performance measurement: )
Tagging Efficiency Mistag fraction | BYBOdiff. | Q = e(1-2w)2
category e (%) w (%) Dw (%) (%)
L epton 11.1+0.2 8.6+ 0.9 0615 7604
Kaon 34.7+04 18.1+0.7 -09+1.1 14.1+0.6
NT1 7.7x0.2 220+ 15 1.4+ 2.3 24+0.3
NT?2 14.0 £ 0.3 37.3+1.3 -47+1.9 09+0.2
ALL 67.5 0.5 25.1+0.8
s(sin2b) p 1/0Q
eanitey | wewse Bl ¥BaBar




Fully Reconstruction of B Decays

Two kinematical variables are used in I_BaBar Ianally%sl t(_)

select B mesons : Z120 | ]
1100 [ - m.c
Energy substituted mass 50 _ Mee et
Mg =+/54- stz “F ]
0 —:
the resolution on Mg is 2.6 NI ‘J ';
MeV/c?and mainly dependsonthe £, 5" - ¢ & ;
. E § ;- . - - - E:l E
E ., uncertainty # Poignal - = pE
DE depends on the decay Gl R i
channel(masses of products..), its 7 =7 el E
resolution mainly on tracking T 3

et 1 1 1 | 1 TR | pale s b b b b b B 1 11
52 5322 524 526 528 0 1020304050 6070 80 90
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Ewvents /| 0.0025 GaV )

Y
==
L LA L

Evenita | { 0.0035 GaV¥ )

H
[=]

2

ve o 23 BYHEE

\ Thefully Reconstructed CP(sin2b) Sample \

w22 524

526

528

53

E_Baam Sabatinied Mass (Cay)

2
W
Ay
Ll

24 )
E_Peam Substitufad Maas (GaV)

LI T .
R2E

5.3

Events | { 0.0028 GeV )
E B &

oS / 2 MeV

Mes™=y (Egim
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)=Ps )"

i

Mode

tagged Purity

(COKs

995 94%

I K,

742 57%

JIY KO

113 83%

All CP

79%

Universita &
INFN PISA

Evedits | | 00025 GaV )

Events | | 0.0025 GaV )

[ w [ -
= e =

wn

IY K
(Ks ® pop°)

1%
1
5 Sl
..........
| Gt f Pt L LI FLIR P 160 il : :
5.7 5.72 524 536 53

505
E_Boam Substituled Mass [GeV)

SEE D

?‘;-.W b.ifH- .
E_Beam Substitubed Moss (Gel))

(*)angular analysisto
take into account Cp=1
and CP=-1 eigenstates




sinZb Likellthood Fit

* Unbinned maximum likelithood fit to Dt distribution.

« Background is determined from mgg fit (flat) or MC
(peaking)

« B, sample > mistag rates and Dt resolution both for
signal and for background

o Tota of 34 parameters

CPPDF 1| 17/, i
foo, (Dt)=1 e4t “fizh, sin2b(1- 2w)sin(Dm,DL)} A R t, =1.548ps
o b Dm, = 0.472 ps?
f r fixed
-

I
Mixing PDF { e ar
mixing,=(Dt) = |

1 By
I

“1£(1- 2W)cos(Dmth)]:{'/A R

B
T
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CP asymmetries

[ —
-]
=

Entries / 0.6 ps

108

Raw Asymmetry
—
o W o

o
n
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~ B’ talgs

Entries / 0.6 ps

Raw Asymmetry

=
n
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Test in B Flavor Sample

é IB0 tagsI
]
21000 B flavor sample as
= _ control sample for
= CP analysis
0
. Apparent
_ Sample . sFi)rFl)Zb”
1000

i B> D®W p',r* a’ -0.01 £ 0.03

! B® > JIY KK"p) 0.00 + 0.09
> 0 -
g 0.5 - B> D®° p’ -0.01 £ 0.03
E | |
%“ 0 e B > Jly ¢ K -0.05 + 0.08
2
~ -0.5 .

-5 0 5
At (ps)
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sin2b fit results
Sin2b = 0.75 + 0.09 (stat) + 0.04 (syst)

i U
Runl L. 0.60+ 0.15
JWWK™ || . 0.62* 0.56 |
© +
| Run2a R . | 0.95+ 0.21
X, K, | | 0.83+ 0.48 S e 0.830.13
' I —e'e || 0.75+ 0.13
¥(2s)K | . 0.80= 0.32 T 75+ 0.
(29)K | Ty 2SIt | 0.75+ 0.13
- | BO tag 1 0.83+ 0.12
IK () | | e | 0.41+ 0.32
| | BObar tag . 0.66= 0.13
I K, ‘ 0.73+ 0.19 Lepton e 0.68% 0.15
Kaon 4] 0.75+ 0.12
+ - o I l
I K (n'T) Fh‘ 0.80x 0.11 NT1 T = 0.87+ 0.30
NT2 | . 1.07+ 0.53
All modes }H% 0.75% 0.09
| | +
L) I Ll | LI I ! P | | |- | [ | 1 All mOdes Lo} | | | | I I|_==_|| | | | o | | Ll | 1 0.75_ 0.09
0 02 04 06 08 1 12 14 0 02 04 06 08 1 12 14
sin2f3 sin2f3
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Direct CP violation ?

)

Allowing for direct CP violationsin thefit:

I |=0.93 + 0.06 (stat) + 0.02 (syst)

0.0011+0.0046

. A - - 0 \I |
CP in mixing with dilepton events |
04 OPAL Jﬁ% 0.0020 + 0.0076
£ A =(046+1.18+1.43 )% |
el | ALEPH | _0.0033 + 0.0065
To2fHN
il |
goanirel o) 1l 0.0035 £ 0.0104
5 o | : -
Bol _LD 0,0011 = 0.0048
-n.zi \|L..
0.3 :
i _+_ 0.0006 = 0.0033
L ||| PRI NN TN R SN TN NN SN NN TN TN SN S ANNVENN S NN
Re(e)/(1+ e’y

SYS
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And a new Charmonium mode

B°® h_K_
he ® KK*p*,K*Kp® = 112 events
o 71% purity

sin2b = 0.43 = 0.46 = 0.08 nd

‘ ' 31 H 48 g
B % 7 0 '{‘lll "J:"I.‘I’}H ! | "h |
10 - - 53 502 5.54
: : T T T | T T T T I T
_ M | ol

28 _ I]T))Oltalgs | \ o5

I > |
0] g I

_ 0 P 4
214 - Z

? ’ > Dt (ps)

%7

BO>D** D*see thetalk of Justin S
Albert in the parallel session!
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Next in theline: sin2b in pure penguin decays

Pur e Penguin Decay:

40 +/- 8 event in 57 fb-1 T e e
b s ¢ .. BaBar |
5 > al 1

B »wot b® sss =t B°® fK¢
S K(*) 41? &l i
a, d - a, d - i )}
In SM: it gives an independent 2 H[ } n ]
measur ement of sin2b !! LU LTI 1 =

Deviations imply new physics beyond S.M e

+ +y _ —6
New BaBar Resultsbased on 57 fb-1 * B(B= — ¢K=) = (9.2+ 1.0+ 0.8) x 10

e B(B* — pn®) < 0.56 x 10~° (90% CL)

e B(B° — pK°) = (8.7111 4+ 0.9) x 10~

(J'J J
§BaBar
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The Standard Model isresisting the
attacks

BaBar H
Belle }._4

Aleph

Opal

World Average }_ﬁ_{

sin23
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0 02040608 1 12141618

0.75+ 0.09+0.04
0.82+ 0.12+0.05
0.91+ 0.32+0.18
0.84"3°% +0.16

+1.3
3203 10.5

0.781 0.08

1=

) .
INFN Universita &
o INFN PISA

' Method ag in Hocker et al,
Eur.Phys.J.C21:225-259,2001
(also other recent global CKM
matrix analyses)




Measuring a and gisan harder task
CP violation in Hadronic non-Charm B decays

From b->uud/uus/ddd B BANR KA
where T (CKM suppressed B->p0p0, p+p0. KOKO, ..
2
with Mo/ Veo| »0.008) g B->1 p, ppp, K*p,Kpp, KKp
amplitudes contributeto (LT) and ,
(ST) at the same CKM order O(l 3) B->fK(*), hK(*), h'K(¥),
B> wK(*), wp, ....

3 amplitudes may mutually interfere Mixing, Tree and Penguin
If Tonly 2> Fp(thephaseof | ) is—2(b+g) > measure 2a.

If Ponly = thephaseF isnull
If both - directely, can only measure a .

BUT:Small BR ~O(10 —-106). High udsc background.No easy signature for
the searched modes. Particle ID (p/K separation) is necessary.
Tagging and vertexing (Dt measurement) are needed

Blois June,18 2002 - | N:-h? Universita &
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L ook for asymmetries
Time dependent in CP elgenstates. B2>p*p

Therates for B (B%ar) tag are: _2Im(l)
o1 R I

f, (Dt) = m [1+S, sn(Dm,D) ¥C, cos(DMDX)]| |~ - 1-1IF
' P

Measure S and C;  S=sin(2a+d)=sinZa [1+O(P/T)]
Sometheory constraint (?) : 0.18<|P/T|<0.4

| sospin analysis could allow disentangling a(weak ) and d(strong)
phases

Timeindependent : B=2Kp
0 - + 0 + -
o BI(B"® K'p")-Br(BP® K'p") _

Plsin(g)sin(d)

" Br(B°® Kp*)+Br(B°® K'p")
Blois June, 18 2002 - I Np Universita &
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Analysis strategy

Phase Anal@

Direct CP

extract branching fractions for pp,
Kp and KK and also the Kp decay
CPasymmetry Ay,
Maximum likelihood fit to
Kinematic/event shape quantities
Do not require tag or vertex
measurement

Separate fit reduces systematic
error

*
*
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|ndirect CP

extract pp CP asymmetry sinZa

Fix branching fractions and A, to
above results

Requires tag to determine if BC or
BO

Requires vertex information for
time dependent fit

*
*

Universita &
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8, radians

MC, bkg from fit.

Event identification

gc distribution from data (D* control sample)-Cut on angle between candidate and
sphericity(other tracks)- CL EO Fischer. Energy flow in 9 cones (for now) Slgnal on

= — centinuum background -
—— signal ha'

PRNUETE S

I raririll PRI B I
o ol 02 03 04 OS5 06 0.7 08 09 1

lcos(tg)l Cut

g 1 |
«9s
S(Qc) = 2>
g (q ) s Kip . 2.9S
o Separation \
2.5 ——— e
£ 600 [ = %
E 5
Signg Monte L % Background 3
Carlo / i
200
0
-2 1 4] 1 2
Fisher Discriminant
Blois June, 18 2002 - ’N?;? Universit
Marcello A.Giorgi o INFN PISA
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Branching fraction maximum likelihood fit and r esults

S input variables for event identification; assume independent (uncorrel ated)
PDFs:

Meg F DE ac” Oc,
_ ./ _

Signal/Bkg discrimination Different signal modes discrimination
8 fit parameters: four for signal, four for background

N(p"p)N(K*p) N(p*K") N(K*K")
Fit directly N(Kp) and A, N(K*p) = N(Kp) (1-A,)/2 N(p*K") = N(Kp) (1+A,,)/2

Yield Branching Fraction | Kp Asymmetry, Ay,
Mode (events) (10%)
B°® p'p~ | 124% 5.4+0.7+04

0 o
B*® K'P™ |403+24+15 | 178411408 |- 005£006£001

B°® KK [<156 (90%C.L.J<1.1 (90%C.L.)
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Main systematic uncertainties:
Branching fractions — uncertainty in shape of q. PDF
Asymmetry - possible charge bias in track and g reconstruction

BIOiS June,18 2002 = INEN Universita &
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Indirect CPV Tagged CP sample

Tagging efficiency isvery
different for signal and bkg
— Strong bkg suppressionin

categories with the lowest mistag /

prob (L epton/Kaon)

— Separate bkg tagging efficiencies "~

for different species (pp, Kp,
KK)
The Bkg shape in mgg varies
across categories (untagged
events (~33% )retained in the fit

~ Lepton Tags

NT1 Tags

to obtain Bkg shapes)
— Assume separate shapes in the
CPfit
All bkg tagging parameters are
determined together with CP
asymmetries
Blois June, 18 2002 - | N?J?

Marcello A.Giorgi (G

Universita &
INFN PISA

T

mgg distributions for the different tag categories

\\\\\\\
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CP Asymmetry Results

Fit projection in sample of pp-selected events

e Global ML fit using:

20

— Mgg, DE, F, q,, and Dt

Blois June, 18 2002 - INFN Universita &
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Validation of Tagging, Vertexing, and ML Fit

“Toy” studiesof smulated experiments
parameters unbiased

Errorsand Likdihood values consistent
with expcted

K p decays are salf-tagging
T =tag charge
Q = kaon chgrtge
£/%(DX) » [1- TQ@- 2w) cos(Dm,Dt)]
Float t and DrnOI In same sample used

to extract CP asymmetries.
t =(1.66 £ 0.09)ps

Dm, = (0.517 + 0.062)ps™

Fit projection in sample of Kp-selected events

Blois June, 18 2002 - I N?l? Universita &
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Result consistent with SM

Constraints assuming QCD FA

Censtraint from B—=*x" using QCO FA

confidencsa leval
I I T T T T

1

0.8

Standard SM fit

0.8

07

0.6

0.5

0.4

0.3

0.2

0.1
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EW Radiative Penguin Decays One window to new physics

EW loops sensitive to physics beyond the SM
SM prediction:

b - - - d
B(B>Xsg)=(3.29 +/- 0.33)x10* uo! n‘ <0
B(B>KI*I-) ~(0.5) x10® BBO 72) 4 |
( ) ~(0.5) X B(B® K'?) |V Vis: Vi
B(B>K*I*1-) ~(2) x106 y ) p
W:‘_‘ b +
B(B>gg)=(0.1- 2)x103 ﬂ":zwl*ﬂ A
b - I - . - 5 = i - i - 5
M easur ement of photon spectrum (1st and 2nd < Wiyl e oS5
moments) allowsfor calibration of HQET (b Fermi b q v
motion, ...... ) i .
Exclusive modes sensitivetoratiosof CKM eements T > Y
Similar analysisissuesto hadronic char mless decays b Wi ¥
q
>k L arge continuum Bkg and BB Bkg :g/ |
. = ¥

* Dependent on resolution of EM calorimeter

Blois June, 18 2002 - INFN Universita &
Marcello A.Giorgi (memen] INFNPISA
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Search for B=>KI* |- and B=>K*I*I-Recent update with 57 fb-1
Reconstruct:

B->K*I* I-and BK I* I
BOK ™I, K™ > K p*

BRI KT K S 4 W N

Suppresscontinuum and BB(bar) Bkg

L wKee 1 mKww

and semileptonic decays

Suppresspeaking Bkg from

Ln
[
D)
=
m,
)
I
o
=
-
.=+
|

Entries 20 Me¥
Lo
]
]
]
41

B2>Jly K(*),y (29K (*), Dp (mis-identified p’< I 1
Previous limit: [ _ I I ]
GW..:'.'..'.:....!_:lf..-::::::::::%::::::m::n
B(B>KI*I-) <0.5 x10° e e

Lr

B(B>K*I*1-) <2.9 x10°

U-I 1

New Results =
B(B® K¢'¢)=(0.84535015) 10
B(B® K'¢™/")=(1.897%+0.31)" 10°°
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Preliminary

Signal Eff g (AB/B), (AB)a B

Mode yvield bkgt.i (%) (%) (107 (1079

BT s Ktete™ 96138 1.9 17.1 +68  T0Il goribinls
Bt o KTty 0.8+%> 1.2 99 468 4010 0.13753140.10
B° — Klete 1.8772 1.1 18.1  +80 4035 0477555+0.35
B° — KOty 903 Rl 0.4 103  £78 022 13471164025
B° — K*0etem i gt 3.4 102 £7.7 1048  L6670540.50
B° — K*Cutu I8 Y 2.3 6.6  £9.3 039 1687 7 +0.42
Bt Kk*etem 1513 4.9 98 4907  TIbt  po7fRietiot
By 285 1.5 54  +11.1 +£1.82  3.687727+1.86
Blois June,18 2002 - ,Nf,? Universital &
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Analysisis continuously Improving

Alignment and tooals,
(tracking, vertexing, PID,
etC_) 0.5 —T —Tr—T 7T T T T T

It Isequivalent to increase
the luminosity !

— ~30% more CP eventd 57
In 2001 data than 2000!!!

— ~10% over all efficiency
Improvement from better
alignment

e Purity of J/y K sample
Improved by 20%
e Moremodesin CP sample

sin2b

E @ July 00

- B® Jly K*
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PEP-11 improving luminosity

1 [ |
]
Luminosity equation: o
_ Oct 2000
:.ﬁ. a— Iy 2001
R Oct 2001
| — Lol ﬂa 24-hr data sample
'-'b'.-rm-""*.*“l'f'*“rixz'iwz = e
! 5
g 2—
=> raise beam currents | S g ﬂjﬁ&‘
#?r*
g'ﬂ-'r +
. : ° | | 1
=> lower beam sizes } 0.0 0.8 1.9 1.5 2.0
... emittances, B8~ HERXILER (A%)

=> keep number of bunches ny small

... until beam-beam limit reached

Blois June,18 2002 - INEN Universita &
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Luminosity profile “adiabatic scenario”

0.5abt

Startup of
L hcB,
BTeV ?

1200 25
P 1000 20
E 800 | Yearly Lumi
= [ Curulative Lumi £ 15.—.
o 600 g Peak Lumi [ ] P
® =
2 L
2 400 =
- =
2 -l
200 M S %
@
0 +o Jl-J-L- 0
1999 2000|2001/2002 [2003 | 2004|2005 2006 | 2007
| Yearly Luri 3 [ 23| 41|39 |646/682|124 | 156 | 185|199 | 212
B Cumulative Luri| 3 | 26 | 67 | 106 | 171 | 239 | 363 | 519 | 704 | 903 |1115
O Peak Lumi 2 |44 5 |75[10 |13 |16 | 19 | 22 | 23
Year
Erom J.Seeman 10/26/
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| mprove the experimental setup

A new IR with crossing angle would enable the increase
of L

Higher currents, more bunches, lower b*, smaller
background rates.

Internal studies within the collaboration to examine
detector improvements that could go with the
evolution of the machine.

] /') ("".J-‘]
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