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BaBar Overview

Physics: = CP violation in B decay, CKM matrix
- precise studies of b, c, .
Method: Asymmetric Energies of PEPIl beams and Si Vertex Detector
— measurable decay distances for correlated B’s (~260 um)
Huge, high purity data samples:

90 million BB pairs recorded
~500 - 600 by ~2006

~800 -1000 ~ LHC turnon
Plans to increase luminosity:
» Baseline plan leads to 2 x 1034 by 2006
» 4 x 1034 is feasible with “modest” extra improvements in IR optics and RF
funding and manpower limited — could be ready by 2005

Task forces studying Improvement/Upgrade strategy:
Estimate physics reach for important modes

|dentify limitations

Recommend detector, accelerator improvements
Report by end of summer

v v v v
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PEPIl Performance PEP |

Ring (LE
5.1 Gev]

Morth Damping
FI|I1%
[1.15 GaV) . . .
Pasitron Refum Line Pasitron Source
i

&-0gun
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] rhd
Linaz

e e _;'\
200 MaV FEF Il High Energy Bypass [HEB)
njactor Seclor-10 PEF Il
%imm Damping Bce?rihiect-:-r PEP Il -
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[1.15 GaV] PEP Il Low Energy Bypass (LEB) Fl':;ﬂ‘thfﬂEE}'
Saclor-4 PEP I [9 Ge\,"] '
et injeclor

- I km -

3.1 GeV e" on 9 GeV e” cms boost <By> = 0.55

Typical (best) performances during just-completed 18-
month run.

» Peak Luminosity = 4.6 x 1033 cm= s (3 x 103 cm2 s design )
Daily Luminosity = 310 pb-’
Positron current = 1775 mA
» Electron current = 1060 mA

v

v

August 6, 2002 AJS Smith, HEPAP Meeting




PEPIl/BaBar improvements

= Shutdown in progress (July 1 — Nov 15)
» Install 2 RF stations to increase currents
» Add cooling to PEPII beampipe near Interaction Point
» Improve u ID by upgrading IFR endcap
» Reduce deadtime by replacing DIRC TDC's

= Winter 2002-3
» Speed up DAQ and L3 Trigger
» Add z-information to Level-1 Trigger to reject background tracks

= 2003-4 Remediation studies, R&D for IFR Barrel
s 2004-5 Replace SVT modules in beam plane
= 2003-2005 PEPII installs more RF, new kickers, ...
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BaBar Data Set

[ | L[
. 100
= Used in most analyses 95 /
81.2 fb"' on peak > BABAR //
9.6 fb-1 off-peak 80 - ,
75 - PEPII delivered ~101 fb-!
Y (4S) Energy Scan ‘a4 BaBar recorded ~94 fb-!
T T T T T T T _‘2\
oos) PEP-II / BaBAR ] g gg — //
r £ 50 //
= /4
- 45
0.05 |- %40 ///
. ¢ S VA
—— * &35
- ' PEP- £ i
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0T OFf o 55 20 /f Z Oitpear L]
Ecy —Myus) (MeV) 15 ya
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—_ . 1999 2000 2001 2002
~88M BB pairs considered I
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CP issues for BABAR

VudV urt Vea Viept VgV, = 0

BR.~4x10" © Good look
Theoretical Issues need S
~500 fb™’

B°—>DK, D'n B
Vi S B%—>(cc)K?

~10" 7. Very clean, _
Eff B.R ~10" /; tough! V, Yoy aleam, -
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The Measurement:

Compare Time spectra

of B and anti-B to common CP state

Complete
B Meson
Reconstruction

S \
0 JAy
e_ e-|- Brec 3
> = U K m

Y(4S) —, ‘:’\/\Nf C

B
By=0.56 s

|

I

|

e >
Az

<A> ~ 1.5 ps Partial Reconstruction for

<Az> =~ <A> fyc ~260 um
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Charmonium

QLSamEIe__

Mode Ntag Purity (%)
JIWK () 974 96.5
JIWK, (n'n?) 170 88.5
29K, 150 96.9
1K, 80 94.5
n.K, 132 63.4
(co)K, 1506 92.2
JwK, 988 55.2
JNWK (K, °) 147 81.2
All CP 2641 78.2
Brec (had.) 23618 84.2
TAK(K ) 1757 95.8
Bflav 25375 84.5

Eventz / 2 BdaV

Eventz [/ 2.5 BIaW /o2
&5
b
I

=
(=

——————r
BO — J/y K’
—My(ZS)OKOS
_'Xcllgs
_'ncKS

- Iy K (K’

528 5.3

s [ aV /o7

JivhY zignal b

Jo X background

Mon-Jf'e background

&0

20
AE (MaV)

N. has been added to the sample

n. ~ KKtz and n,—» K+*Kn°
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in B

0 Charmonium + K9)

.
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Raw Asymmetry
o
I ‘ I I I | b I
| \ |
T |
-+ V7

z
g 0.5
=
<
2
a1
_ _ ncp:+1
05 7 -0.5
5 0 5 5 0 5
At (ps) At (ps)
sin2p = 0.755 + 0.074 sin2p3 = 0.723 + 0.158

sin2f3 = 0.741 £ 0.067 (stat) + 0.033 (syst)

Submitted to PRL, hep-ex/0207042
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sin2fp (b—ccs) results by decay mode

Jw K (w'n) 44 0.82+ 0.08

Iy K (x°n”) | - | 0.39+ 0.24
Y(2S)K, |_,4| 0.69t 0.24

All consistent:

Xa K, | - || 101040

M Ky { . i 0.59+ 0.32 P (XZ) = 57%
JWK, e 0.72+ 0.16
WK |, 0.22+ 0.52

All modes ‘_0_‘ 0.741+0.067

e e e B | e e el
0 02 04 0.6 0.8 1 1.2 14
sin2f3

August 6, 2002 AJS Smith, HEPAP Meeting 11




Beyond the Standard Model

A () =S5, sm(Am t)—C.cos(Am 1)

\ 2 Im L (-2, D

JeTs S = C |
1+ ‘/Ifc,, ‘

1+ |12 =
= No direct CP violation in b—>(cc)K in the SM
> [A]=1 C€=0 S=sin2p
= Direct CP would modify the time distributions:
= Leave A free and fit for |A| and S

A

S

q

1 =
Sop nfc,, p A

T

For b—(cc)K, data sample

|A] =0.948 + 0.051(stat) + 0.017 (syst)
and S, = 0.759 + 0.074 (stat)
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Constraining the p ., plane

|

New Belle result July 29:
sin 2 =0.72*0.074 £ 0.035

Unofficial World Average:
0.73 £0.055

Highly likely that
CKM phase explains
Observed CP Violation

in K’s and B’s

(So far!)

Method as i
Eur.Phys.].

August 6, 2002
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sin2p from B —->D™D™

JA

We measure :

. . Small (< 0.1 T) penguin
Im(xnt) -sin2f contribution expected

:' L UL L L L L L L L L L LB B ':

2 BABAR B° — D*D* -

- preliminary 7]

25 —_

3 |

20E From 126 +#12 , | ]

sE signal events ‘ E

— [ ]

10 l =

- ' -

0.09 (sysy) i.lll" v ||| fonl * ¥ . 1 E

- n-“--- Aty b 11 11y | ity "1 g o ]

0 nl e i ol il o v 1 ||||||||
— 52 521 522 5_::- 524 525 5 6 5_? 3. 8 529 53
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~aqgrrrmer 4047 events

0 0 © B -

B _) Jl\lj Tt %202—%13%%5 E

[ | || 318; _i

. T 8l :

E R S e
® d - d 8E B

Yoy : X T
* ~ =

Vcb cd 2/ 2/ 2?‘ UrﬂHHT H:" =
Tree and penguins comparab|e 95215225235 245I2I5H5‘2I6H5I2I7I”I5I2I8H5I2953
mgg (GeVIc )

. I I L R
BR(B—J/wyr')=(2.0£0.6+£0.2)x10" g T
. e IR
If no penguins we measure -sin2f < | —+ ;
= T /"‘“"\
g 0 \\\:_':__,// |
= -0.5:— —
SJ/WO =0.05+0.49(stat) £0.16(syst) : BiBAR
relimmnary |

C =038%0.41(star)=0.09(syst) g I TN

J/l//yr 8 6 -4 -2 0 2 4 6 8
At (ps)
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0 0 . “pure penguin,”
B®—>¢K": tree highly suppressed

Within the SM we measure sin2p but new physics
may show up through loop diagrams

-~ T 51 events
7z 30f BABAR ;
b S ) 255 ]
Qb 3k
= 20
3 = -
.B u’ Ca t E 15
g e
S K (* ) E Lo
L C
) - _ = A
a, d i, d A
0

522 523 524 525 526 527 5328 529 53
m_. (GeV)

BR(B— ¢K')=(8.17.£0.8)x10"

sin 23 = —0.19%; (stat) + 0.09(syst) _

August 6, 2002 AJS Smith, HEPAP Meeting




Future of sin2f Measurements

" Increased Statistics in (c ¢) s (Golden) modes: B —» (JI\|;,\|;(25),XC) KO

“ Other CP modes can provide independent measurements:
» different quark processes
» various penguin contributions
» angular analyses for VV modes

Error in sin2p

Luminosity (fb1) 30 60 100 500
(cT)s (B> JhyK) 0.14 0.09 0.07 0.03
ccd (B—D*D*) - 0.5 04 013
(sS)s (B— ¢ Kg) - - 0.5 0.17
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Measuring sin2a (B°—> ©+ 7 )

(We actually measure a4 # 0. due to non negligible penguin contributions)

* Extra weak phase B, strong phase
5, and |P/T|, modify o by x

20 =200 +K,,
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K/mt separation

D*— Dn* —» (K'nt*)mt

ol
1.75 K/t momentum (GeV/c)

4.25

n-K separation
with the DIRC

K sample
- BABARi
6000 -
T K
hypothesis hypothesis
2000 _— -

AL

0 el |

20 -10 0 10 20
Kaon (8,-6 K)/o(8.)
For £=85%

P(K—)TC) = 1.70/0
P(n -»K)=2.7%
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Data sample for B> nt+x -

-3
=

Events per 10 MeV
I

f—
=
I

[ | [

c T I T T [

L 30 - _ _|
> | B'— ntm |
2 - _
-

& ]
S0 b _
I= i
2 |
i3

10

J Ju =

0 I |

| ! ri‘\_ 0
5.175

5.2 5.225 5.25 : 5. 0 0.1
2
GeV/c, AE GeV
mES
Kr
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S _andC 20 -

TUTT Tt
o
: 0
% 20
From unbinned g
. il
maximum
likelihood fit

A l2ps
o
Lh
+ I .
+ 1
: f:+ ' ]

=

LA

1
ln p——

S__=0.02x0.34(stat) £ 0.05(syst)

C__=-0.30=%0.25(stat) + 0.04(syst)

/4
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B%— 797 branching ratio

» Tagging and energy flow to reduce background

» BT — p * nlis reduced cutting on the n*n® invariant mass
and AE.

> &(B%— n911%)=16.5%

Fit results : - 30

i——> BR(B’ — n’7r’)<3.6x10"at 90% CL

Central Value :
BR(B' —» 7'’z =(1.6"). (stat) ") (syst))x107°
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B%'— pr 2
Clear B pr signal =
observed 20 By

N, = 4133
N = 147"

Events / 1.5 MeV/c?

From B°— pr

1=1.59+0.12 ps
Am,=0.51 £+ 0.09 ps-’

5.23 5.24 5.25 5.26 5.27 5.28 5.29

GeV/c?
Meg
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B%— prm asymmetry I

Events /(1 ps)

ALY =—0.221000 (stat)+ 0.07(syst)

ALY =0.197) 1 (stat)£0.11(syst)

Events /(1 ps)

C,, =0.457 5 (stat)£0.09(syst)
S, = 0.167)22(stat) = 0.07(syst) |

 BaBar

||||||||||/ WA RN kIR RAFATR [RATA ARTRA ARRRARTRRL SRORY INATARRTRAINRTH ARARURRIE.

[y
=
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Direct CP measurements summary

No evidence
for direct CP
violation yet

B> K"
B'— ni’K*
B*— 7K’
B’— n’K°
B"— nK*
B’— pK'
B'— ¢0K"
B"— oK "
B'— oK
B> '
B'— '’
B'— n'p’
B'— np*
B> rno

T b g o

' 90% (S.L\.\

L]
Fs R el N e

[ ]
T e R a e
]

7777 ——a—— RN

[ ]
] —a— s %
[ ]

] —— o

L]
L f f )] e B s s
L]

[ ]
[ ]
a _._: | O

i i

KKJ+M
— e [

] —— T

L]
[ B g o S S o S e e e
L]

L]
" vl i L e e
L]

.

i 1
L L

-1 Q
time-integrated (direct) A,

1
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Entries/3 MeV/c?

B> KM1*L-

.—Wﬁy
10 (2) KT*T | 10O KT BiBar
| q _ b
5 ': E ! _
20:” 820 ...... Mol '[L
| (d)K P
| R=
10 - 10_'

5.2 5.22 5.24 5.26 5.28
M. (GeVE?)

02 0.1 0 01 02
A E(GeV)

(Combined fits)

" I~ I
BT I Y 5_5
’Y)FZr;;< l_ W W+
LLZ"/\{/\/'\'; s b Tt i s
W

q

q

(0. 78+8§3+31é) 107

(1 68+0 .68 4

-0.58 —

' < 3.0x10°°

0.28)x107°

90% C.L.
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Some new radiative
penguin results

/
\
n— — b - ’ - - S,d
vuu T .|...|..|..|...|...|...|...|. u.c.t 2.5001
800__ [ | Background Expectation
% 700 ON
= L . -resonance data .. . .
Seo0- + 3 Most sensitive limits:
=500 . -
I Inclusive B(B°— p%) <1.4x 106 90% C.L
I A b—sy B(B*— pty) <2.3x10° 90% C.L
wi ¥ 1 B(B— ay) <1.2x 106 90% C.L.
100 -+ . _
0_|...|...|.._..-|'-.'.-I:E_;-| .
18 2 22 24 26 28 3 32 34
E, (GeV)
'E T T T BaBAR 02 ]
= (Semi) E
s SE_ BABAR 02 7
'; . (Full) R
= 4 EGambine and Misiak_ 5. Jo oo oo . % ______ -
>< Eiiiiiiil i i T —
T Exaemand pevbert 4 .f.:f.f.f.:.f..'!l'f.:.f.ff.ff.f ]
& F r BELLE 01CLEO 01 .
= ALEPH 98 E
C CLEO 95 =
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Summary

= sin 2 has become a precise fundamental constant, thanks
to the asymmetric B factory.

PEP-II is performing well above design, but we need more.
>2 o effects appearing -- signal of direct CPV if they persist!
sin 2a is now a central focus — thank God for the DIRC!

28 journal papers, ~ 20 more to come this year.

32 new results, 25 conference papers presented at ICHEP.

Detector systems will survive to ~2 x1034 with only moderate
modifications.
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Backup Slides
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The SLAC B Factory -- A major
success for DoE Science

= On-time, on-budget; example of DOE and Office of
Science’s ability to manage a major multi-lab, multi-
nation project

= All design parameters exceeded — PEP-IlI delivers
and BABAR records twice the design daily integrated
luminosity

= Physics “fountain” — 28 papers in publication chain, .
>20 more in the next few months.

= At the recent ICHEP in Amsterdam, BaBar presented
32 brand new results in 13 talks.
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PEPIlI/BaBar Performance

Daily Recorded Luminosity (pb™)

300 100 .1| !I 'Nﬂ
270 BABAR | 90 ". LA X
Run2 :.. .. ... ] bt
240 W A - 0. e e '
—  Recorded Luminosity || n . ¢ *
210 ~ 70 .
C [ ]
||
180 @ 60
. =
50 D§S|9“.| 2 &0 ]
0
| i
120 | 40 ‘
0 l 30 BABAR
Run 2
20
60 ® BaBar Efficiency PEPI > 40 pb ™
® BaBar Efficiency PEPII < 40 pb ™
10
30
) \A\LL \@\ | \m . \OJ_ \,.%. \@\
$5$%%2%%%T S % S%% %%
855555550595 5508% 700 hpg s o n B a
. AT e ~ e
P P ARG RV AR Y A /2
2001 2002
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SLAC/LBL/LLNL

Reduce
Reduce

nject at
-z)

Issues for 2 x 1034

nstall more RF stations (+4)

3,” (1.25 — 0.7 cm)
3, (50 — 35 cm)

nigher repetition rate ( ~60

Some improved |IP vacuum chambers
Better feedback kickers
Shorter abort kicker pulses

August 6, 2002
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CP Analysis Overview

Fully reconstruct exclusive B decays to eigenstates of CP
or flavour, and tag flavour of the other B in the event.

» Select B candidates (B — J/w K, efc.) and
By, candidates (BY -»D*r, etc.)

» Select Btag events using, primarily, leptons and K’s from B hadronic
decays, and determine the B flavour.

Measure AZ between B, and B,  to determine the signed
time difference At between the decays.

Use large statistics of By, sample and mixing channels to
measure the mistag fractions w;and determine the dilutions

D;=1- 2w,
Determine the resolution function for At

Fit events in CP sample for time-dependent asymmetry and
extract sin2f3
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CP Analysis: Time Distributions

|4tV
e — . .
Sep (At ) = { 2—>< (1 F nf.(l — Zw).sm 2p.sin( dm 5 At) )} ® R
Ty,
perfect flavor tagging & realistic mis-tagging probability,
time resolution time resolution
u.t:vE 0.85 s
0.50 0.75
0.4 0.61
0.55
0.3 0.4F
0.2f 0.3
F 0.2 )
0.1 . 01 7
0= e e N R B kol o T~ HE .
6 -4 -2 0 2 4 6 6 -4 -2 0 2 4 6
Decay Time Difference (reco-tag) (ps) Decay Time Difference (reco-tag) (ps)

_ N(unmixed) — N(mixed)
N(unmixed) + N(mixed)

Ay (A1) ~(1- /2w).cos( Am y At)

/

N(B
(a0 - 22

= B")- N(B
=B’)+ N(B

=B")

4
— 5 X (1 — 2a)).sin 2 p.sin(Am y At)

tag

tag tag

Use the (10x larger ) B;., data sample to measure mis-tagging probabilities

and parameters of time-resolution function

flav
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Likelihood Fit Method

m Global unbinned maximum likelihood fit to data:

- Mistag rates, At resolutions = tagged flavor

sample

 Separate At resolutions for runl and run2

- sin2f3 = tagged CP samples

m 44 parameters for mistag rates, At resolution & backgrounds:

floated to obtain an empirical description from

correlation with sin2f3 : 13% 5"
S 0.07

parameter # Subsample é 0.06
sin2f3 1 cP 2 0.05
w& Aw 8 flavor % 0.04
At resolution 16 flavor and CP £ 0.03
Background w 8 sidebands 0.02
0.01

Background At 12 sidebands

data. Largest

runt

.\\““ ‘ N
I I 1 |

tg = 1.548 ps and Am, = 0.472 ps-! fixed

25 0 25
At meas - At true (ps)

5
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Golden Channels: B%— Charmonium + K0

b—)(CC) S J/\V K’ mixing
¢ B is required
C
b /S
B" g d K — K,

= Clear Experimental Signatures
= Relatively high branching fractions

= Theoretically clean process for measuring sin 23
» single weak phase — no direct CPV
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Control sample asymmetry

1K' )_,_' 0.194:0.144

6 ps
(]
S
S
S
®
)
=)
—
&
ag
oD

O —
P B B’ tags !
0.258+0.121 Z
= 1000 /
aa N  Background
0.047+0.046 )//
»y  (paaads .
-0.001+0.073 é 0.5
i
“ I -
0.01740.025 < —
2
7
Oreco
B N 0.021+0.022 05
04030200 0 0T 02 08 0 5 0 5
sin2p At (ps)
No asymmetry observed as expected
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Summary of mixing results

A\Y)

bt

[ | [ [ .
{ﬁLiEr;l-Hml; |_,_._‘_| 0.446+0.020+0.018 ps™*
peL® osioosioonpe . INEW Simultaneous measuremen;
+ 1 pre . .
L3 0.444+0.028+0.028 ps'* Of Amd C(hd Teo WlTh The QXCIUS|V¢
(3) *_|+
DP?SI; . 0.479+0.018+0.015 ps™* BO—>D™I V| sample /Ohe/'
"
SLD " |_,_,_,_| 0.507+0.023+0.019 ps't //70
(5 prel) _ g
owsameoneet| M= 0.492:0.018:0.013 ps”
= +U. +
{ZBA{EARI; H 0.500+0.008+0.006 ps B0 1.523 ‘0-023‘0'022 ps
+ 1 pre
BELLE" M 0.506:+0.006+0.007 ps*
{2+ 2 prel)
) Combined BaBar result for
e B i f
_ mMiXing trequency.
ARGUS+CLEO . 0.491+0.032 ps’ d
{x; measurements) »
rordmeage n sosamer”  Amg= 0.500+0.008+0.006 ps’!
| ! | ! | ! | ° - -
04 045 05 055
oy e Am, (ps™)
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mix

Validation test <

[ | || 0‘5

From B%— K we measure

» Life time 1

> Amg 0.5

T =(1.56x0.07) ps

Am, = (0.517+0.048) ps™'

=1.540+0.014 ps "4

Am4=0.503 + 0.006 ps™*
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From o, to a

= TSI dHEYSis s
reqitired! o extrad o

Zaeff =20 + K—

B Need to measure
Bt 572572 B 522" and

B’ 5 77°

>Or put a limit on BR(B" > z'7")

‘205 -2a,, ‘ < arccos

Grossman-Quinn
Charles

1
W(”

August 6, 2002 AJS Smith, HEPAP Meeting

40




Branching fractions / direct CP violation

s Maximum Likelihood to extract branching ratios and Kr
asymmetries

s No tagging or vertexing needed

Direct CP violation
_Br(B">K 7" )-Br(B">K'n)

1ol .
s = Br(B" = K 7")+Br(B' > K'717) Flsin()sin(®)
Mode Yield BR (109) (Agy)

B — ntm- 157+ 19 4.7 £0.6 £0.2
B0 Kin- 589 + 30 17.9 0.9 +0.7 O s
B0 —» KK~ 148 <0.6 (90%CL)
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Bt*— hn'

.
>

—
wh

—_
o

Events /2.5 MeV/c?
8

Events / 2.5 MeV/c?
N
a

aB*— n* ¥ pure
tree, no direct *
CP expected >

N
w0
B

%

L i

i
b

0 1 | 1 | L | \

20

0 I \ I \ I \

5.2 5.225 5.25 5.275 25.3 5.2 5.225 5.25 5.275 | 53
m, ¢ (GeV/c?) mq (GeV/c?)
Mode Yield BR (10-9) A
BO — 70 12572 +10 5.570+0.6 —0.03%)15 +£0.02
B0 —s K+ 23921 +6 12.8512 1.0 ~0.09+0.09+0.01
BY —> KO 0 86+13" 10.4£1.5£0.8 1 0.03+0.36+0.09
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B9— pr

Br(Bopm) = (28.9 * 5.4 + 4.3)x10°°

Not a CP eigenstate
Four amplitudes

112D
Botag_(1 ACP'O |:1+7+<D>

From ndive

AC D 0.4 factorization

i - i +
il .

i d Iy d

=

h i h ir
g i_7B" 4 d_ 7
i + i —
I Fe

" J))C 7 y J))C e
[ E u —#_n Ei .Ii +
I i i PN ‘-i ;__f T

)sin(AmAt)—(C,, @m)cos(AmAt)}

Tagging dulu‘rlon

BO/BO ] @ sin(Am ,At) @ cos(Am ;At)
AS,, T

No CP
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Measuring y with B to DK Decays

— — Original theoretical construction due to
Gronau&Wiler:
D Bt —> DK+
color allowed color suppressed - Ope-
: AB'—> DY) VZAB = DK
Vus
K" / if
u u 0
o c . Vo ) P vaaEt—D
C
+ Vi ~0 +
B | : 0" B ' Vcs<\\s, A(B —> D)
: K
Extremely challenging ABT— D%") = AB — DX")

experimentally!
if y #0,

A(B* — D°K+)

#|A(B- - DK -)|

® Very low branching fractions: B+ — K*[D° — K-z*| of order 10~
®» The doubly Cabbibo-suppressed channel B+ — K+ [5 0 > K w*]
is also of order 107 = use semileptonic decays?
®» CP-eigenstate decays D° — z+z~, K*K~ have low BF and/or S/B ratios
®» In any case, this kind of analysis would require at least 300 fb— of data!
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B > K®T*l-:standard model and beyond

. I I
l / /
Y:?‘;< l_ WE‘J:’ Vﬁ_'_
J S - [ i )

q q q q

e B — KYI'I": sensitive to Wilson coefficients C, C,, C,, in OPE

e B> Ky :dependson |C,|

e New, heavy particles can enter the loop and enhance rate by 2x.

_ _ _ ~ 0

w H X & X

I’-_-'\
f’ \\
k4 Ay
! 1
! 1
o ~ é — | —————————— ——

b wct s b uct s b uwct s b dsb s
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Radiative Penguins: b —> sy, dvy

W N\N\,M“ !
;s N
/ \
b > ' > - > s,d
. u,c,t 3-2001
Exclusive Measurements: B591AT
B(B — K*y) QCD test
Acp(B — K*y) Non SM CP violation
B(B — py)/B(B — K*v) Constrain V,/V,,
Inclusive Measurements:
B(b — sy) Constrain new physics
Ey spectrum from b — sy Mass and Fermi motion of b
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Fully Inclusive B — Xy

[ [ [ |

QDD I | T T T | 7T | T | L | T | T T I
61 x 106 BB (54.6 fb'!) ! :
- 800 K m Background Expectation ||
Continuum Subtraction with 2 roor +  ON-resonance data l
6.4 fb-! of “off-resonance” data <800~ + -
=500~ '+'_+_ —
E:_J-'-IDD — '+'+ 7
BB subtraction with Monte Carlo SEM N ]
I .+. N i
200 —
I #*-a.-_‘_ |
Subtraction assumed 4+1.6% b — dy r o *li_'_-- _—
0 18 2 22 24 26 28 3 3.2 34

‘Signal Region was “blinded”. E} (GeV)
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Detector Prognosis

With due care and feeding,
most detector systems will work P«
up to ~2 x 1034 and should last for several years

Drift CHamber; DIRC; and E M Calorimeter

» radiation aging tests show they should last
» Significant modifications in electronics likely to be needed

Silicon Vertex Tracker (SVT)

» Spare modules under construction for installation in 2004
» Radiation damage tests indicate lifetime > 5 Mrad (2.5 x design)

Instrumented Flux Return (IFR)
» Muon ID will be improved by adding material
— Upgrade forward endcap in 2002 (now!)

» Concerns because of decreasing RPC efficiency Barrel
— Will address it in 2004

August 6, 2002 AJS Smith, HEPAP Meeting 48



	
	BaBar Overview
	PEPII Performance
	PEPII/BaBar improvements
	BaBar Data Set
	CP  issues for BABAR
	Charmonium CP Sample
	CP in B0® Charmonium + K0(*)
	sin2b (b ?ccs) results by decay mode
	Beyond the Standard Model
	Constraining the r ,h plane
	sin2b from B0?D*+D*-
	B0?fK0S:
	Future of  sin2?   Measurements
	Measuring sin2a  (B0? p + p -)
	p-K separation with the DIRC
	Data sample for B0? p + p -
	Spp and Cpp
	B0? p0p0  branching ratio
	B0? rp
	B0? rp asymmetry
	Direct CP measurements summary
	B ? K(*)l +l -   (Combined fits)
	Summary
	The SLAC B Factory -- A major success for DoE  Science
	PEPII/BaBar Performance
	Issues for 2 x 1034
	CP Analysis Overview
	CP Analysis: Time Distributions
	Likelihood Fit Method
	Control sample asymmetry
	Summary of mixing results
	Validation test
	From aeff  to  a
	Branching fractions / direct CP violation
	Measuring  g  with  B  to  DK  Decays
	B ? K(*) l +l - : standard model and beyond
	Radiative Penguins: b -> sg,  d g
	Fully Inclusive  B ? Xsg
	Detector Prognosis

