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Stanford Linear Collider

8 World' sfirst e'e linear collider
E.,=91.2GeV (m,)

§collisionrate: 120 Hz

§ max Luminosity =
3x 100 slcm?2

8§ bunch size= 4 x 1010

§ small, stable beamspot
= 1.5%0.65 um

8§ e beam polarization
P = 75%

|deal environment for
precision tests of the
el ectroweak model.

SLD Detector
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Electroweak Physics

The symmetry of the electroweak model is SU(2), [J U(1),

The weak neutral current is, weak 1sospin hypercharge
_ i f f
I =1y (gy —ga))f f
where, ——-—--70
g, =1,—-2Qsin*4, (wesk mixingangle)
f
g =1
Vector and axial-vector couplings lead to
parity violation. The extent of parity fermion ay g A
violation for fermion f can be expressed VeV, 1/, % 1
as, e T -¥%+2sin%,, - 0.15
=2a'af /laf?+qg'? uct ¥ 4,8n%0, Y 0.67
A =200,/0" + 0) dsb  -Y4+2.sn, -¥o 0.94

T.B. Moore SSI 2001




Asymmetries at the Z°
/ do,
/ d cosé

» Unpolarized Asymmetries:  at a(F)- U(B)__,%,A\f

(LEP) o(F)+o(B) 4
e Polarized Asymmetries: O _~—0g _
(SLD) Ar = o, +0, =%
AL =l0U(F)=0 (B)|-[on(F)-0x(B)] _3

lo,(F)+0,(B)]+|0:(F)+0(B)] 4

Polarization gives SLD a statistical advantage of (AJ/P,)?= 25.
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SLD Detector

Aroe: q CCD Vertex Detector
Magnet Coil

Magnet Iron P .
%r;ﬁlowggelrron gggﬁn‘:ﬁ;ﬂ g Central Drift Chamber

Moveable Door

Luminosity Monitor ~ (J Cherenkov Ri Nng Imagl ng
Cerenkov Ring Detector

Imaging Detector

g Liquid Argon Calorimeter
g Magnet Coil: 0.6 Teda

g Warm Iron Calorimeter

Vertex
Detector &
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)
—

No. of Even

§ 307M pixels
§ > 3 hits/track

§inner radius= 2.7 cm

§max cos = 0.

85

§ XYlayer = 0.4%
§single hit resolution = 4.5 pm

X10 °p Prong XY Miss Distance X

120 2 Prong RZ Miss Distance

1-4|||||4gi|||||
oMxy=7/.8um | g oH1Rz=9.7um
1.2 b Wi o i
“— )
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1.0 :
ZOG.B
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G.6 [
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Compton Polarimeter

rons S s * Polarization is determined by
- /‘MG Laser compton scattering electrons
Box off circularly polarized photons
s Circular Polarizer at ’ Compton | P” *
Y
Focusing * Cross checks are performed
SLD #" steering Lens with the Quartz Fiber Calorimeter
Mirror Box and Polarized Gamma Counter.
pa (preserves circular
Laser Beam 7 S polarizaton) . . . .
Anelyzer ane DU”“’/ Compton * precision for a3 min runis= 2%.
“Compton IP” o Back Scattered e
Andyzing 7 . Docior

Bend Magnet

N\ » Positron Polarization was
o™~ " @y Caonmas  Measured in 1998:
P., =-0.02+ 0.07%
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SLC Performance

1992 . 198 511} Polarzed Beam Running
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Physics Outline

g Electroweak Measurements
ALR
R, and R,
A, and A,

g B Fragmentation Function

g BO- BYMixing
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ALR

A istheleft-right cross section asymmetry in Z° production by et+e-

collisions,
AS — O, _—0gr _
=

o, +0, = A

N —N
« We measure the raw asymmetry, A, = NL " NR =|P| Ak
L R

* Nk, = number of hadronic Z° produced with right (left) polarized e beams.
* |P]isthe luminosity-weighted average polarization.

A isindependent of absolute luminosity, acceptance, and efficiency.

* Corrections are applied for electroweak interference and Z° pole energy.

* Main systematics are polarization measurement and above corrections.

Final Result 92-98: A’ =0.15138+0.00216
PRL 84:5945, 2000 gin%pe = 0.23097 + 0.00027

(world’' s best measurement)
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A

lepton

» Use leptonic final states and polarized FB
asymmetry to measure A, inete — Z9 - |-

» Measure the differential cross section for P, >(<) 0O,

do,
d cosé@

A, = 0.1544 + 0.0060
A, =0.142 +0.015
A, =0.136 + 0.015

e Combinewith A,
A.=0.1516 + 0.0021

T.B. Moore

0 (- AR+ cos® 6)+ 2A (A, -

Consistent with

lepton universality.

P.)cos6

PRL 86:1162, 2001
sin“0g, =0.23098+ 0.00026

SSI 2001

SLD e'e'—e’e  97-98

: o left polarized e beam
£ eright polarized e beam

- SLD Z%—p*p 97-98

7 ¢ left polarized e beam
F +r|ght polarlzed e beam

f-SLDz tT97-08

¢Ieft polarized e beam

+r|ght polarlzed e beam
L1 ‘ 11 I

-0.8-0.6-04-0.2 0 0.2 0.4 0.6 0.8
cos0O




sin?B,, Comparisons

A, can be used to calculate sin?0,, N Preliminary
i n SM Afb — 0.23099 £ 0.00053
’ A»: N 0.23192 + 0.00052
N s 20 €ff A, . 0.23117 + 0.00061
A - 21-4sn%0g )
| 2 0.b
A 20 eff —v— 0.23240 + 0.00031
1+(1-4sin%0¢" ) y
Am ——— 0.23262 + 0.00080
<Q > * 0.2322 £ 0.0010
. Average -+ 0.23156 £ 0.00017
There may be some discrepancy o Fidoi:15.5/5
between leptonic and quark A o
Measurements. >
S
I
= 10 B8 Al = D 02761+ D 0DD36
E B o = 0118 £ 0002
@ ml1= 1743151 L'ISEV

T . | T | T
023 023z ot 0.234
. o lep
sin eeﬁ
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Higgs Mass Predictions

Effective weak mixing angle
involves virtual radiative
corrections including Higgs and
new physics.
= upper bound on SM
Higgs mass

« SLD sin?g,, only:

my, < 133 GeV (95% CL)
« LEP+SLD:

my, <220 GeV (95% CL)

e LEP+SLD w/0 Ab_:
my, < 145 GeV (95% CL)

T.B. Moore

sinagy (SLD)

sin262 (A" LEP)

99%CL

sin 262N (A, LEP) /
My (LEP TEVATRON) /

95%CL
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Topological Vertexing nim asssz247

» Relatively long lifetime of B hadrons

L and large boost resultsin separated
secondary vertices (L) = 2-3 mm.

 Exploit small, stable SL.C beamspot
and precision of VXD3 for inclusive
topological vertexing.

“seed” vertices = regions of high track
overlap probability.

n 33544, EVENT 6476
7- APR- 1996 06: 05

« Additional track attachment is
performed by a NN on lesser
guality tracks and VXD
segments.

an
b= L%

A secondary vertex islocated in
73% of b hemispheres
29% of ¢ hemispheres.
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Topological Vertexing (Il)

Make a correction to invariant mass based
on missing py,

rin :\/rnrzaw-l_ p_? T pT

Vertex Mass Tag Typical Results:
cut m; at 2.0 GeV
B selection efficiency = 57%
B sample purity = 98%

T.B. Moore SSI 2001

No. of Hemispheres

3500

3000 |
2500
2000
1500

1000 F

500

oL

- SLD Preliminary

T R B

Rl

4 5 6
Mass (GeV/cz)




R, , R.Analysis

r(z° - qo)

= r(z° - hadrons)

No. of Hemispheres
o
\

=
o
w
a T T T TTTTT

10 "
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" SLD Preliminary
= Data
MC

0 010203040506 070809 1

Neural Net c-b separation

Use Topological Vertexing with
additional NN hemisphere selection:
§Vertex M ;;

8§V ertex momentum

§ Decay Length

§ Charged track multiplicity

b Tag: NN >0.75
cTag: NN <0.3

Systematics are reduced by using double
tags in both hemispheres to measure tag
efficiency from data.

Tag Performance:
b: € =62% 11=98%
c. €=18% 11=84%

SSI 2001




R, Results

R, Measurements (Summer-2001)

Recent | mprovements
 Improved tracking resolution ALEPH Multivar -
corrections.
* Better understanding of running DELPHI Multi-var -
b-quark mass effects on jet rates.
* new g-b b correction.

0.2159+0.0009+0.0011
0.2163+0.0007+0.0006
L3 Impact+Lept - 0.2174+0.0015+0.0028
OPAL VtxNN+Lept - 0.2176+0.0011+0.0014
SLD VtxMass NN -

0.2164+0.0009+0.0008

World Average | 0.21646+0.00065

S.D 93-98 data:
R, =0.2164 + 0.0009,, + 0.0006Syst

0.212
0.214
0.216
0.218_
0.22
0.222
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I?C

New multitag analysis:
e [ncludesthe same “hard” cand b

tags as R, analysis,
bTag: NN >0.75
cTag: NN<0.3

e plus additional “soft” tags
b-like Tag: 0.5<NN <0.75
c-likeTag: 0.3<NN<0.5

 Tagging efficiency measured from
double-tagged events in the data.

S.D Result:

Results

R, Measurements (Summer-2001)

ALEPH Lepton e 0.1675+0.0062+0.0103
ALEPH c-counting - ——— 0.1738+0.0047+0.0113
DELPHI c-counting - e 0.1692+0.0047+0.0097

OPAL c-counting - —————— 0.167 +0.011 +0.012
ALEPH D* incllexcl - ——— 0.166 +0.012 +0.009
DELPHI D* incllexcl |~ ++ & 0.161 +0.010 +0.009

OPAL D* incllexcl - —+—e——+— | 0.180 +0.010 +0.012
ALEPH D excllexcl - . 0.173 +0.014 +0.009

SLD Multi-tag |- e 0.1738+0.0031+0.0021

World Average o 0.171940.0031

SM——>
< ® © &~ © o
D s e
o o o o o o

R, = 0.1738 + 0.0031, + 0.0021_

T.B. Moore
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A,, A. Measurements

We want to measure parity violation in couplings Z° - q q for
b and ¢ quarks = Use the polarized forward-backward asymmetry.

Measure the differential cross section dN/d cosé for g( q) with left and
right polarized electronsto extract A, /A..

A,/ A, measurements must: A/q

¢ Select pure bottom and charm hemispheres.
¢ Estimate the initial quark directions.

¢ Tagthe quark flavor (gor ) produced in each hemisphere.
SLD has produced A, and A results with several flavor tags including:

Jet Charge, Leptons, Kaons and Vertex Charge.

T.B. Moore SSI 2001




A, with Jet Charge

 Vertex Mass Tag to identify
b hemispheres

 Thrust axis definesinitial quark
directions.

b quark flavor tagged by

Jet Charge,
Tracks K
Qe = Z g ‘ p

» Tag analyzing power is
calculated from data.

Jet Charge Final Result:

2000

1800

1600

Tagged Events

1400

1200

1000

800

600

400

200

0

A, = 0.907 £ 0.020,,, + 0.024,

T.B. Moore

A, from Jet-Charge, SLD 1997-98

f Left

T e e e T e e e e e A AR T
-1 -0.5 0

Cosethrust
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0.5 -1

~Right

. SLD Preliminary

-0.5 0
coso

0.5 1

thrust




» Use Topological vertexing with
NN c¢/b hemisphere selection as
for R,

e Use thrust axis as an estimate
of initial quark directions.

o quark flavor istagged by
vertex charge (Qy1x # 0).
K* are also included for A

 Extract A, and A,
simultaneoudly.

Vertex Charge Results:

A, =0.921 + 0.018, + 0.018,
A.=0.673 £ 0.029,, +0.024

T.B. Moore
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A,, A, with Leptons

« quark flavor tagged by lepton charge (e/1) from semileptonic decays,
b,c - XIv

 Nearest jet axis defines quark direction ( JADE y,,, = 0.005)

» Topological Vertexing

* A Neura Net isused to identify lepton source and mistag probability for
electrons. Muons use a binned analysis,
¢ lepton p, p; with respect to jet axis
¢ Vertex momentum, p; corrected mass, and decay |length significance
¢ L/D of lepton

Lepton Final Results 93-98:
Ap=0.919 + 0.0304, *+ 0.024, 4
A. = 0.583 £ 0.0554, +0.055, 4

T.B. Moore SSI 2001




SLD JetC
SLD Lepton
SLD K* tag
SLD VitxQ

SLD Average

ALEPH Lept
DELPHI Lept
L3 Lept
OPAL Lept
ALEPH JetC
DELPHI JetC
L3 JetC
OPAL JetC
DELPHI NN

LEP Average

b
LEP Measurements: A =4 A%PB /3 A

A,, A. Results

A, Measurements (Summer-2001)

H—@—H

@

SM

\
0.7

\
0.750.80.850.9 0.9

5

|
1 1.05
A

0.907 £ 0.020 = 0.024
0.924 +0.030 = 0.023
0.855+£0.088 + 0.102
0.921 £0.018 +0.018

0.916 £0.021

0.886 + 0.035 = 0.020
0.918 +0.052 = 0.022
0.873 +0.058 = 0.029
0.851 +0.038 £ 0.021
0.911£0.024 + 0.014
0.892 £0.042 + 0.016
0.843 + 0.090 £ 0.050
0.894 +0.049 = 0.036
0.883 +0.032 £ 0.021

0.880£0.018

Using A.=0.150%0.0016 (Combine SLD A, and LEP A)

S.D Final Averages.
A, =0.916 + 0.021
T.B. Moore

A, Measurements (Summer-2001)

SLD K & vtx-Q
SLD Lepton
SLDD',D*
SLD soft T

SLD Average

ALEPH Lepton
DELPHI Lepton
L3 Lepton
OPAL Lepton
ALEPH D’
DELPHI D’
OPAL D’

LEP Average

04 05 06 07 038 %9

e

=

0.673 £0.029 + 0.024
0.589 £ 0.055 + 0.053
0.690 £0.042 + 0.021
0.685 £ 0.052 + 0.038

0.670 £0.027

0.580 £0.047 + 0.040
0.645 £ 0.080 + 0.061
0.774£0.314 £ 0.160
0.575 £ 0.054 + 0.039
0.617 £0.080 + 0.024
0.635£0.083 + 0.025
0.628 +0.104 = 0.050

0.608 £0.032

c
LEP Measurements: A = 4 A”¥8 /3 A_
Using A=0.1501-0.0016 (Combine SLD A, and LEP A)

SSI 2001
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B Fragmentation

Measure the inclusive B hadron scaled energy distribution in Z° decays,
D(Xg), Xg = Eg/E e Py 4

» Measure the B hadron energy using charged tracks only.
» Use standard Topological Vertexing.
e 2 unknowns: p° , m°% Usethe my constraint to

remove one and calculate an upper bound on MP. |P
* In B rest frame, ©

<1 ) e e B 5 B B B IR

700 SLD preliminary

ch2

mB:\/rnth_i_p'I%_i_pL +\/m§+pT2+p82 60D rrbmax_rngue
“o0 true |
My 21, + P+ + 3 a L

rng < rng,max = mé + rnczh - 2mB\/rnc2h + p‘l? 300

200

]
&
et

m,™ tends to be within 10% of true value.

0 ol o [ I e R B i
-1 -08 -D6 -D4 -D2 D 0.2 04 D6 D8 1

T.B. Moore SSI 2001 (Mg Mogrue) Moyue




B Fragmentation(ll)

» select hemispheres with small m, ..,
— Sel My = Mg
* good energy resolution
O e = 9.6% (83.6%)

o flat efficiency (4.17%) over the
full range of xg

Several fragmentation models and
functional forms are inconsistent with
the data (within Jetset):

BCFY, CS, Peterson, HERWIG
Consistent models:

Bowler, Lund, Kartvelishvili and UCLA

97-98 data:

600

"o data l
500 — M C t

" (Jetset+Peterson) Il
400 - .
300 - |
200 - |
100 |-

0
0

Xg = 0.710 % 0.003,, + 0.005,,, + 0.004, 4

T.B. Moore SSI 2001
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B Fragmentatlon(lll)

We have also studied B hadron energy % : a0 Praiminay ]

correlations in the two hemispheres.

» L ocate Jets with Durham (y,, = 0.0

* Require;
2 secondary verticesin distinct jets
cosp < 0.99 (angle between jets)
onevertex M ; > 2.0 GeV
both—-1<M?, . <12 GeV?

0,max

e calculate the moments,

rec i j dZN
Dij (9 = Hxslxéz g @) dXg, dXg,

Bl XBZ
Pi*(®) = Di*(@)/(M{* M %)

Results are consistent with factorizati
in pQCD.

T.B. Moore

it L0

1.C_|||||||||||||||||||_

P22/ P11

0.8 —LoQcD - 0.8_—

15) *

-H
1=
10
18
_8‘30.8_—

Z-bb
€=32%

On 0.25
: T = 99.9%
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BY — BY Mixing

Neutral B flavor eigenstates (B°, B°) are coupled by 2" order weak

Interactions,

V

th,ts d,s b W tdts d,s

V th s

td,ts

so that physical particles are the heavy and light state B,, and B, . Theresult is
particle/antiparticle oscillations with frequency Am = m, —m|,

P(B° - B = % fe''(1+cosAmt)

Amy is sensitive to the CKM matrix element V

G? 12 2
Amy, = 6;2 BBd fBzd ms ’\/tb\/td‘ ”12 f [%}ﬂQCD

T.B. Moore SSI 2001




Mixing Measurements

We want to measure the mixed fraction as afunction of time,

mix fracion=— m =1 (1- cosAmt)
+P 2

mi X unmix

Mixing Ingredients:
S Initial State Tag: determine b quark flavor at production
All SLD mixing analyses use the same combined initial state tag

S Final State Tag: determine b quark flavor at decay
SLD Analyses: Kaon Tag ( B4 mixing)

D, + Tracks
Lepton+D B, mixing

Charge Dipole
§ B Decay Time: measure B decay length and boost, t =L/ B)c

T.B. Moore SSI 2001




Mixing Initial State Tag

 Polarization: We exploit the large polarized forward-backward asymmetry

of the b quark. F{f"" _ % (1+ AEB)
€ =100% (= 72% T . SLD Data
" — MC
» Charged Tags: in opposite 400 | ~ MCbh
hemisphere (NN) f ME brbar
Jet Charge 200 |
high p; lepton charge ’
Kaon charge
vertex charge 01
Charge Dipole 7
() = 71% 100 |
« event-by-event mistag probability S

0 0.2 0.4 0.6 0.8 1
Initial State b-quark Probability

T.B. Moore SSI 2001




B, Mixing Analysis
Final State tag from K= identified in Cherenkov Ring Imaging Detector
Bd—>D_/_DO—>K+ ; k

o
N

Bd — D+/DO - K-

o
o
\

Opposite Tag Fraction

K*Right Sign Fraction: (82+5)% + ++
(Argus) o r t —1—

2D likelihood fit for Amyand e

correct tag fraction: 05 |

Am,= 0.503 + 0.028 (stat) mixed fraction vs proper time

+ 0.020 (syst) ps?
Correct tag fraction = 0.797+0.022

0.1 —

96-98 Data

0 7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
0 1 2 3 4 5 6 7 8 9 10

Proper Time (ps)

number of vertices. 7844
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ALEPH "
{3+ 1 prel)

DELPHI "
{4 + 1 prel)

Status of
pmg T

SLD
(5 prel)

BABAR
(2 prel)

averapge of above
after adjustments

ARGUS+CLED
{X; measurements)

world average

" working group average
without adji=tmenis

T.B. Moore

e
e
e
|.¢_._¢_|

o
]

0.4 .45 0.5 (.55
ﬂu.md [ps’l)
SSI 2001

0.446+0.020:0.018 ps’*
0.504+0.019+0.012 ps*
0.4 d+0.028+0.028 ps*
0.479+0.018+0.015 ps*
0.507+0.023+0.019 ps ™
0.495+0.026:+0.025 ps
0.503+0.009+-0.011 ps*

0.463+0.008+0.016 ps*

0.489+0.009 ps*

0.489+0.032 ps*

0.489+0.008 ps™*




0 _ R O0NMivi
B.” — B, Mixing

In principle we can extract V,, from Am, but the theoretical uncertainty is
large, Y.
TS A 0B, f2m, MeewNaVe|  (/Ba, fa, =210%35MeV

2
Vi
V,

ts

— Measure Am_and formratio &My _ 5—2E ¢=111+0.06

Amg Mg,

But B, mixing is much harder,

. . . _ _ — — -1
° BS fractl onis S'nal | ar Mistag = 0.25, f ;. = 0.18, O'p/p =0.10 and Amg = 20 ps

fraction B(B,) = 10%(40%) %0'5 : i
£ r o0,=200pm - 0, =60pm
 Frequency is much larger £ :
A 1 =
AL > =20 :
am, A 03

we need excellent proper
time resolution.

| | | | | | 0-2 | | | | ‘ | | | |
0 1 2 3 0 1 2 3

time (ps) time (ps)

0.2 | | | |
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D.* + Tracks Analysis

* B, — Do X with full reconstruction of the D~ decay in 2 modes:

=

» Kaons identifi

< — @t (280 candidates)
< — K*K- (/81 candidates)

ed in Cherenkov

90

Ring Imaging Detector (CRID). ol “
B 1
» Neural Network D, selection. 70 -
 Final state b quark flavor determined 60 ﬁ +
by the charge of the D ( mistag 13%, 50 + + |
decreases to 5% with alepton ). 40 - +
« B, fraction increases to 38% 0+ H +

» Excellent decay length resolution,
core o, = 50 um (60%)

T.B. Moore

20 -

10 |-
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Lepton + D Analysis

e |dentified e and u tag the b quark

fina state, _BS - D*l-v.

 Inclusive D vertex reconstruction.

B vertex isthe intersection of the lepton

with the D “track”.

* NN is applied to suppressb - ¢ - |

(wrong sign) backgrounds.
very low mistag = 4% (B,)

« excellent decay length resolution
core g, =54 um (60%)

tall o, =213 pm

« B, fraction 16% overall

— 34% opposite sign I/k

T.B. Moore

206

156

a

SS| 2001

LT 6534 7 41
PI £.885
P2 0.2955E-03
P3 0.5382E-02
P4 0.4562E-02

5 0.2134E-01

c. =54 Uun

core

G, ;=213 um

Ml

-0

-0.075 -005 -0.025 a a.025 a.05 0.075 a.1

Decay Length Residuals (cin) for True B—DI




Charge Dipole Analysis

i 4 * Fully inclusive reconstruction of
secondary and tertiary vertices.

B()
/ e @ =+lor0 Tag b quark decay flavor with

Q=-1or0 “charge dipole’:
4 oq = (Qg —Qp) x Distance g, p
* Final state mistag: regg|. - Da i
22% overall e
9% for B, - D X [ bar quar
47% for B, - DD X 1000

» Good decay length resolution:
coreag, =381 um (60%)
tall o, =297 pm

500

« Select neutral hemispheres, i e
B, fraction = 16% 17075 05 025 0 o0z 05 o075 1

Charge Dipole

T.B. Moore SSI 2001




Am pl itude Fit v asss, 401 (1997)

Mixing is aperiodic oscillation in the mixed fraction so we can measure the

frequency spectrum. In the likelihood functions we insert the amplitude
parameter A,
(1+cosAmt) - ( 1+ AcosAmy)

e For any value of the frequency Am,, we can perform a
log-likelihood fit for A.
» Alisthe normalized Fourier Amplitude

at frequency Am,.

» Expect A =1 at the true mixing frequency
and A = 0O far from the true value.

0, grows as afunction of Am, due to

B. MC with Am_input = 10 ps’

proper time resolution.
 Values of Am,where A+1.6450, <1

Amplitude

are excluded at 95% CL. o, T
» The sensitivity of the experiment is the ’

ValueOfAmSWherel.6450A:1. T s 1w 1 20

T.B. Moore SSI 2001 Am,




SLD Amplit
Fits

ude

3 Preliminary Analyses

F Bl data+1.6450
2 = [ data*1.6450 (stat onl

R S U SRS SR SULIL S I LS R
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SLD Combined Amplitude

Preliminary result: e
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World Average Mixing Results
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Comparison at 15 ps
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CKM Constraints

Mixing measurements are able to make powerful constraints on CKM matrix

elements and CP violation.

« Am, and Am, can be represented as circular bands centered at (1,0)
inthe p- nplane.

 These constraints are orthogonal to the sin2f3 measurements from the B
factories.
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Conclusions

» The SLD experiment has made large contributions in many areas of physics
including electroweak, heavy-flavors, and QCD.

 The unique features of the SLC and SLD have resulted in many results that
are one of akind or represent the world’ s standard in precision.

 Precision tests of the Standard Model include:
A r R,and R, A, and A_aswell asotherswhich | couldn’t squeeze in.

« B — B mixing measurements have contributed significantly to the world
effort to constrain the quark mixing matrix and CP violation in the SM.

* Future linear colliders will build on the experience gained at the SLC and
SLD.
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