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Introduction

*  What are we trying to measure?

Prob (B’ —B®) = (¢ + ™™ + 2™ cos Amr)
Prob(B’ - B’) = (e‘“" +e T e mw)

* Why do we want to measure Amg?

- me IiB i | i
am, = "’fﬂg ./ Y =(1.11£0.06)* - Y
Am,  my fy By |V, V.

Coupled warh Amy, grves a value of ¥V, owath lintle
theorenical uncertamtin
Lower limit on Amg gives upper limit on 'V,

With V /V . limits the uncertaintity inthe vertex of the
umitarity rangle.
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Measuring Am_at SLD

* To measure Am you need to:

H,_..n.. the Hasor of the initial snd Gnal B states
Measure the proper time of the B decas
reconstructing the decay length and momentun
* Take ﬁ_.ﬁa-nmm of unique SLD ?ﬁ.ﬁ.ﬁm D, + Tracks analysis
Very high resolution 3D CCD veriex detector Decay Length Resolution
»  Finds candidate decay vertices. _ % 48 fam (00 % cove), o, = 152 g (#0% taii)

*  Coupled with small. stable [P position. measures
decay length with superb resolution,
*  Determines B charge

8. = J.mu.?

4 ¥ a | " %
Polanzed electron beéam

* Report on three SLD Analyses:
D¢ + Tracks analysis
—  Lepton + D analysis
{ .:.,.m...r....:.._ | u;::_r. Analy sis
*  1996-1998 Data Runs:

100,000 7" Decavs, <P > = 7249

350
300

* 100% efficient tag of initial state flavor 250 - *
200
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* Polarized Forward-Backward

. OES _-o.-:mw_.ﬁ.n Q.Sm ,—.nnv

* Tags combined to compute initial

Initial State Tag

»%....85 ?L "
Efmiciency = 100%
Correct-ae probability = = T72%

m ._._" ¥
_:.",..__

state _Z_.E..r probability

~ Including correlations
n..ﬁ.un. Bﬂ rates decay-by-decay
Correct tag rates ~0.75 -0.78

SLD
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Semi-Exclusive Methods: D, + Tracks Analysis

Partial reconstructionof B, — DX
Full reconstruction of D_decay D — o, K¥K
particie ID with Cherenkov Ring
Imaging Detector (CRID)
Neural Network D_selection vields 361 Decays
230D, — g candidates
X D — KYK candidates
Includes 39B =D I"X d
Performance:

D¢ Invariant Mass

Decay Leneth Resolution

o, =48 um (60%) & 152 um

Boost Resolution:
o,/ p=0.08 (60%) & 0.19

B, Punity: [, = 38% Ovenll

For neutral B vertex sample (my - = 40 MeV):

f(B,) = 50% neutral sample (D, + hadrons, 2235 decays)
75% neutral sample (D_ + lepton. 31 decays)

A e
v-.l.—u 772700
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Semi-Exclusive Methods: D+ Tracks Anal

..f.
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Inclusive Methods: Lepton + D Analysis
Select hemispheres with identified lepton

_;ﬁ_.m.._.. 11 ‘c.r,”..,.u; h — _ e hﬁw :

Reconstruct D meson vertex topologically
Reconstruct B meson vertex from fit to:

Lepton track

- Resultant track from D vertex

Use Neural Network:

— Select peutral semi-leptonic B decays ol ;

Suppress (b - ¢c = 1*)

Excellent proper time resolution:

—  Decay Lenath: 6 =54 um (60% ) & 213 um ol

Boost G/ p=007160%)&0.17

: e ST A : L a2 iE b o

M‘ U Pecay Length Reviduads {om) for Trae B-~DI
27N
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Inclusive Methods: Lepton + D Analysis

- Analysis selects 2087 neutral semi-
lepronic B decay vertices

Lepton signed polarized forward-backward

asyminetry

WS 1652

Good B Purity:
- [B.)= 16% overall

= B, = 34% in opposite-sign lepion-kaon
subsample

L I T T L] T I' T ¥ ¥O007 1 T LJ

Excellent final state tagging:
- 91% comect tag overall
-  For B¢ decays:
96% correct tag

lT.l+I'll.|il|IT-T

Polarized A, checks final state tag:

—  Lepton signs Ag, :

= (ives polar distribution of b guark

7270

vy
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Inclusive Methods: Charge Umvo_m >=w_wmmm

]|'..
Gl*- or()

* FULLY inclusive reconstruction %@u,» or 0

- Topological algorithm to reconstruct

both secondary and tertiary vertices =0

*  Tag final state flavor with “charge dipole? | ~ ™

|

E
e =
a4 *

dg = |Q;, — Qul ¥ Distance

L

* Excellent efficiency:
—  Select 8556 neutral decays

Stauistics ~4x higher than

lepton+D analysis

A ;
V.-.lbu 7727900 8
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* Good proper time resolution:
- Decay Resolution
G, = 72 im (605 ) & 265 um
- Boost Resolation

g, /p=007160%) & 0.2]

»  Good By purity:

- HBS) = 15% overall

* Good final state tagging:
- 76% overall tor B, decays
>92% for B = D X
53% for B = D¢ D X

* Use B, mixing to check tag:
Measure Amy, in the data:

= Amy, = 0.495 + 0.032 ps-1

SLD

- -

Inclusive Methods: Charge Dipole Analysis

Charge Dipole Analysis
Mixed Fraction -vs- Proper Time

08—
m o ; Dot
e B

i =5

M [ Lilee\taa) _
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Amplitude Fit Method
Monte Carlo: Lepton + D Analysis 1Sx Ocda
*  Measure oscillation amplitude A at e ston =0 Al amy=1 _

fixed frequency:

=Method pioneered by ALEPH

e baag =10/ps

Prefumsnasy

Aonpalitile
rs
-
&

Prob (B! - B) =1Te™(1+ AcosAm,y)
Prob (B! - B!)=1Te " (1- AcosAmt)
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* Set limits: 95% Confidence Level
limit:

Am valuctorwhich A+ 16 o, =

* Determine sensitivity:

Amovalue iorwhich 16 s, =




Fraction of Mixed Decays

Fraction of Mixed Decays

Amplitude Fit

Lepton + D Analysis

Mixed Fraction Plots by B type

Monte Carlo (Am¢ = 10 ps')

\

\

Maute. Carle

e Besk B Lihel i Lisaf

oty &

l

0.9
0.8
0.7
0.6

Fraction of Mixed Decays

0.3

M s
04 [

-
Fraction of Mixed Decays

727/

i

12



SLD Preliminary Results
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SLD Combined Results

/ PRELIMINARY
SLD PRELIMINARY
4
+ datat1c A 95% CL limit 7.6 ps’
N 1645 ¢ < sensitivity 13,0 ps”
B data t 1.645 0 ;
| [ data+1.645 o (stat only)
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Significant contribution to world average at high Am

' -
rfid ] SL D 13



——  LEP Sensitivity Curve
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Summary/Conclusions

By exploiting the unique features of the SL.C/SL.D,
SLD has achieved high sensitivity to Amg

—~ Precision 3D CCD vertex detector

- Polarized Electron Beam

=sCurrent combined sensitivity up to 13.0 ps’'

Combined analyses have pushed the limit on Amg:
~ Exclude at the 95% C.L.
Amg< 7.6ps'  (PRELIMINARY)

11.8 < Amg < 14.8 ps’!

SLD contributes significantly to the world average
at high Amg (Am > ISps’)

Further improvements in sensitivity are expected:
Standalone vertex detector tracking
- Increased statistics in Lepton+D analysis

Addition of another melusive lepton analysis

e
e SLD 15




