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During the 1993 run of the SLC/SLD, the SLD recorded 49,392 Z events produced by the collision of lon-
gitudinally polarized electrons on unpolarized positrons at a center-of-mass energy of 91.26 GeV. A Comp-
ton polarimeter measured to luminosity-weighted average polarization to be (63.0%1.1)%. ALr was measured
to be 0.162840.0071(stat.)+0.0028(syst.) which determines the effective weak mixing angle to be sin® 8§ =

0.2292 £ 0.0009(stat.) & 0.0004(syst.).

" 1. Introduction

In 1992, the SLD Collaboration performed the
first measurement of the left-right cross section
asymmetry (Argr) in the production of Z bosons
by eTe™ collisions [1]. In these proceedings, we
present a substantially more precise result that is
based upon data recorded during the 1993 run of

the SLAC Linear Collider (SLC) [2].

2. Properties of A

. For fermion/anti-fermion collisons at the Z
pole energy one can rigorously define the fermion
asymmetry, As. To leading order, the Standard
Model predicts that this quantity depends upon
the vector (vy) and axial-vector (as) couplings of
the Z boson to the fermion current
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where oy is the total production cross section
when the fermion is left-handed, which is to say,
its spin is anti-parallel to its momentum, and g
is the cross section when the fermion is right-
handed.

The fermion asymunetry is insensitive to QCD
and QED corrections (excepting initial state ra-

*\Work supported impart by the Department of Energy,
contract DE-ACO03-76SF00515.

1994 — Elsevier Science B.V.
SSDI 0920-5632(94)00608-3

diation}), and to the final state of the Z decay.
However, higher order electroweak processes do
have a large effect on A;. The main contribu-
tions come from the oblique and vertex correc-
tions, the effects of which are absorbed into 1new
coupling constants, v§7 and a5

For the particular case of an electron-positron
collider, the fermion asymmetry in question is the
electron asymmetry, A,, which is also referred to
as Apg [3]. This quantity is related to the Wein-
berg angle though the following expression

2[1 - 4sin? 65

-’1(},12 = Arr(Mz) =
1+ [1 - 4sin?657)°

(2)

where the effective electroweak mixing parameter
is defined [4] as sin? 65 = (1 - v}fr/a‘“}ﬂr)/‘l. Note
that Azp is a sensitive function of sin® ﬂf{f and
therefore sensitive to electroweak radiative cor-
rections, including those which involve the top
quark, the Higgs boson, and new phenomena.

In a real experiment. the electron polarization
is always less than 100%. Also, because of ini-
tial state radiation, no real experiment can occur
exactly on the Z pole, and therefore the mea-
sured A; g will be a function of center-of-mass en-
ergy, with a value different from A} z. The mea-
sured asymmetry, A,,, is related to the energy-
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dependent A, p through the following equation:

Ny - N
Ap = E—-/—\{‘—M% = (P.)ALr (3)
where Ny and Ny are the observed number of
left-handed and right-handed Z productions, and
P, is the longitudinal polarization at the SLC
interaction point (IP). Throughout this docu-
ment, we will use the ”()” symbol to denote the
luminosity-weighted average of a quantity over
the time of the sample. Equation 3 assumes that
all left-right asymmetries in polarization, lumi-
nosity, and other quantites are zero. Corrections
to this assumption are discussed in section 7.
However, to first order, the error on A g is given
by
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It is clear froii this relation that the statistical
error on A g is a strong function of the electron
polarization, and that the uncertainty in the po-
larization measurement is the dominant system-
atic error in the experiment.

Measuring Arp requires three main compo-
nents: a machine capable of accelerating polar-
ized electrons, a method of monitoring the beam
polarization, and a method of detecting Zs. At
SLAC, these requirements are met by the polar-
ized SLC, the Compton polarimter, and the SLD
detector.

3. The Polarized SLC

The operation of the SLC with a polarized elec-
tron beany has been described previously [3]. Re-
ferring to figure 1, electrons are extracted longitu-
dinally from the source, after which they are ac-
celerated to 1.19 GeV and injected into the damp-
ing ring. The linac-to-ring (LTR) dipole section
rotates the spin into the horizontal direction, and
the LTR solenoid rotates the spin into the vertical
direction for storage in the damping ring, where
horizontal spin components will be randomized.
Electrons are-extracted from the damping ring
after cooling for 8.8 ms, and are accelerated to
their maximum energy (~46.1 GeV) at the end
of the linac. At this point the beam polarization
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Figure 1. The SLAC Linear Collider

is P/i"?¢. In the SLC arc, the electrons lose en-
ergy though synchrotron emission, and lose polar-
ization through spin diffusion (defined in section
3.2). At the SLC interaction point the electron
polarization is P,. The electrons continue past
the IP to the Compton interaction point, where
the polarization is measured to be PE.

In 1993, the maximum luminosity of the col-
lider was increased to 5x102° cm?/sec by the use
of flat (elliptical) beams which had transverse as-
pect ratios of 3/1 [6]. The luminosity-weighted
mean e*e” center-of-mass energy {Eem) is mea-
sured with precision energy spectrometers [7] to
be 91.26+0.02 GeV.

Table 1 summarizes the performance of the
SLC in 1993 and gives projections for the 1994
run.
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[ Parameter | 1993 ] 1994 (projected) |
N7 3x 107 ] (3.5-4.0) x 10"
N- 3 x 100 | (3.5-4.0) x 1010
frep 120 Hz 120 Hz
Oz 0.8 ym (0.4 = 0.5) um
oy 2.6 um 2.4 um
Z /hr (peak) 50 100
Energy 91.26 GeV 91.26 GeV
Polarization 63% 80%
Uptime 70% 70%
Run Time 6 months 6 months
Integrated Zs 50K 100K - 150IC
Table 1

SLC Operational Parameters

3.1. The Polarized Electron Source

In addition to enhanced luminosity, the 1993
run of the SLC also featured enhanced beam po-
larization. The beam polarization at the SLC
source was increased to over 65% by the use of
a strained-lattice gallium-arsenide {(GaAs) photo-
cathode {8] illuminated by a pulsed Ti-Sapphire
laser operating at 865 nm [9]. Strained-lattice
cathodes are manufactured by growing a 0.1-
0.3 micron ‘layer of pure GaAs on a 2.5 mi-
cron gallium-arsenide-phosphide (GaAs 6P 24)
substrate. GaAs ;6P 24 has a smaller lattice spac-
ing constant that GaAs, and the resulting strain
caused by this mismatch is just enough to break
“the Py 3 energy level degeneracy in the GaAs va-
lence band, which in turn allows the excitation of
a single electron polarization state by an incident
circularly polarized photon bunch.

The circular polarization of the incident pho-
tons is controlled by the voltage setting on an
electro-optic element known as a Pockels cell. As
in 1992, the voltage state of the source Pockels cell
{(and hence, the helicity of each electron pulse)
was chosen randomly on a pulse-by-pulse basis.
The helicity information is transmitted and in-
corporated into the SLD event data stream. The
synchronization of this transmission has been rig-
orously tested, and three independent systems are
used to ensure the integrity of the transmission.

3.2, Spin Transport B

The flat-beam mode of operation precludes
the use of the two solenoidal spin rotator mag-
nets (located downstream of the electron damp-
ing ring) that were used previously to orient the
electron spin direction prior to acceleration in the
linac. Therefore, the vertical spin orientation of
the beam in the north damping ring is main-
tained during acceleration and launch into the
SLC North Arc. A pair of large amplitude be-
tatron oscillations in the arc is used to adjust the
spin direction [10] to achieve longitudinal polar-
ization at the SLC IP.

The spin precession angle, 8, for electronsin a
dipole field is given by

g-2 -
s =7 (T) By (3)
where 8, is the bend angle of the electron mo-
mentum induced by the field. The product of
v (~ E/m for large E), and 9%2-, the anoma-
lous magetic moment of the electron. is known as
the spin tune and is on the order of 100 at SLC
energies. Because 05 is a strong function of E,-
electrons within the bunch with slightly different
energies will undergo different spin precessions. -
Loss of polarization resulting from this effect is
called spin diffusion.

The longitudinal polarization of the electron
beam at the IP is typically 95-96% of the po-
larization in the linac, as a result of imperfect
spin orientation and energy-spread-induced spin
diffusion in the SLC arc. This result follows from
measurements of the arc spin rotation matrix per-
formed with a beam of very small energy spread
(< 0.1%) using the spin rotation solenoids and
the Compton polarimeter. These measurements
determine the electron polarization in the linac
to be (65.7£0.9)%. On several occasions, the
beam polarization at end of the linac (P!inec)
was directly measured with a diagnostic Moller
polarimeter and was found to be (66£3)% [11].

4. Polarimetry

The longitudinal electron beam polarization is
measured by a Compton scattering polarimeter
[12], depicted in figure 2. After it passes through
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Figure-2. The Compton Polarimeter

the IP, the électron beam travels 33 m down-
stream and, before it encounters any dipole fields
{and hence, before any spin precession occurs),
collides with a circularly polarized photon tar-
get. The photons are produced by a frequency-
doubled Nd:YAG laser of wavelength 532 nm.
The scattered and unscattered components of the
electron beam remain unseparated until they pass
through a pair of analyzing dipole magnets. The
scattered electrons are dispersed horizontally and
exit the vacuum system through a thin window.
They then shower in a 1.4 A lead pre-radiator,
which enhances the signal-to-noise ratio in the de-
tector.

Polarimeter data are acquired continually dur-
ing the operation of the SLC. The measured beam
polarization is typically 61-64%. The absolute
statistical precision attained in a 3 minute inter-
val is typically 6P, = 1.0%.

4.1. The Compton Cherenkov Detector
The detector used for the polarimeter analysis
is a nine-channel phototube based Cherenkov de-
tector. The gas used is sys-trans-2-butene, held
at slightly over atmospheric. pressure. The de-
tector consists of aluminum channels 1 cm wide
separated by walls which are 250 microns thick.
Cherenkov photons are reflected down the pol-

ished channels into Hamamatsu R1398 photo--

tubes, which employ a special tube base designed
for effective linearity calibration [13).

The counting rates in each detector channel
are measured for parallel and anti-parallel com-
binations of the photon and electron beam helic-
ities. The asymmetry formed from these rates in
a given channel 1, A;™, is related to the electron
polarization measured by the polarimeter (PS)
through the following equation

m_ N T -NTT
A" = N i N o PEPya; (6)

where P, is the circular polarization of the laser
beam at the electron-photon crossing point and a;
is the so-called analyzing power of channel . The
analyzing power is the convolution of the theorect-
ical Compton asymmetry function with the de-
tector response function for the channel. The re-
sponse functions are modelled by a detailed EGS
Monte Carlo [13]. Including the effects of the re-
sponse function is a ~1% correction to the the-
oretical analyzing power (in which the response
function is a step function over the width of the
channel).

4.2. The Compton Polarized Target

The largest systematic error affecting the po-
larimeter is the determination of the circular po-
larization of the target laser, P,. The problem is
that the Compton interaction point is inside the
SLC vacuum and analysis optics cannot be placed
there. The circular polarization is measured at
two other points: on the optics bench after the
beam has been polarized, and in an analysis box
after the laser exits the vacuum. However, phase
shifts induced by the laser transport optics pre-
vent either of these monitors from directly mea-
suring P,.

The first approach was to measure P, intru-
sivesly, by breaking the SLC vacuum, and then
to use the analysis box optics to measure the sta-
bility of the polarization. This technique assumes
that the various phase shifts induced by the trans-
port optics remain constant in time, which turned
out not to be the case. As a result. for the first
26.9% of the data sample, P, was only measured
to be (97£2)%.

For the latter 73.1% of the sample, we in-
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stalled an additional Pockels cell on the source
laser bench. The combination of two cells whose
principal axes are rotated relatively by 45° allows
one to introduce an arbitrary phase shift into the
laser beam, which can cancel the transport line
phase shifts. By automatically scanning the volt-
ages on the Pockels cell, seeking to maximize the
measured Compton asymmetry, the laser polar-
jzation was maintained at (99.2+0.6)%.

4.3. Systematic Errors in Polarimetry

Correct measurement of PC relies on the lin-
earity of the detector and electronics, the deter-
mination of the detector location relative to the
Compton scattereing spectrum, and the measure-
ment of the target polarization.

The polarimeter linearity is tested by observ-
ing the ratio of the experimental asymmetry in
a channel with varying phototube gain to that
in a channel with constant signal height. This

““method has the advantage of testing all compo-

nents of the polarimeter in the same environment
in which the data is taken. After sweeping out a
linearity curve for a given channel, corrections on
the order of 1% are applied to the data. The sys-
tematic uncertainty due to detector non-linearity
is estimated at 0.6%. Electronic noise and cross-
talk have been directly measured, and the effects
on measuerd asymmetries are limited to 0.2%.
The energy scale of the polarimeter is cali-
brated from measurements of the electron kine-
matic endpoint energy for Compton scattering
{17.36 GeV) and the energy at which the asym-
metry is zero (25.15 GeV). The position of the
kinematic endpoint is determined to within 250
microns by moving the detector platform and ob-
serving the falloff in the Compton signal in the
outer channels, and comparing the results to a
Monte Carlo prediction. Once the absolute de-
tector position is determined in this manner, any
relative beam motion is monitored by a ratio of
inner channel asymmetries which tracks the lo-
cation of the zero asymmetry point. The esti-
mated systematic uncertainty for this calibration
scheme is 0.4%. We also assume an additional
0.5% uncertainty based on the difference between
the measured Compton asymmetry spectrum and
the theoretical spectrum (convoluted with the de-

[ Systematic Uncertainty [ 6Pe/Pe(%) |

Laser Polarization 1.0
Detector Linearity 0.6
Detector Calibration 0.4
Interchannel Consistency 0.5
Electronic Noise 0.2 -
TOTAL | 1.3 J
Table 2

Systematic Uncertainties in Polarimetry

tector response function). This uncertainty is re-
ferred to as the interchannel consistency because
it is measure of the degree to which every detector
channel predicts the same electron polarization.
The systematic uncertainties that affect the
polarization measurement are summarized in
Table 2. The laser systematic error is the
luminosity-weighted average error of the two laser
polarization measurement techniques. The total
relative systematic uncertainty is estimated to be

§Pe/Pe = 1.3%.

5. Event Selection

We measure A7 p by counting hadronic and”
777~ decays of the Z boson for each of the two
longitudinal polarization states of the electron
beam. The measurement requires knowledge of
the absolute beam polarization, but does not re-
quire knowledge of the absolute luminosity, de-
tector acceptance, or efficiency.

The Z decays are measured by the SLD detec-
tor which has been described elsewhere [14]. The
Arp experiment has very little reliance on par-
ticle identification or momentum resolution. In
order to retain the highest number of events, our
analysis is based only on data from the SLD lead-
liquid argon sampling calorimeter (LAC) [13].

The triggering of the SLD and the selection of
Z events are improved versions of the 1992 proce-
dures. For each event candidate, energy clusters
are reconstructed in the LAC. Selected events are
required to contain at least 22 GeV of energy ob-
served in the clusters and to manifest a normal-
ized energy imbalance of less than 0.6. The en-
ergy imbalance is defined as a normalized vector
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sum of the energy clusters as follows

E Eclusler
E IEclusterl '

The left-right asymmetry associated with final
state ete™ events is diluted by the t-channel pho-
ton exchange subprocess. We therefore exclude
ete~ final states by requiring that each event
candidate contain a minimum of 9 clusters (12
clusters if | cos 6] is larger than 0.8, where 4 is the
angle of the thrust axis with respect to the beam
axis).

As described in section 3.1, the helicity state
of the source electrons is transmitted to the SLD
on every beam pulse. The meaning of this trans-
mission, in terms of the beam helicity at the IP
(that is, whether the electrons are L or R), is
inferred from the sign of the measured Compton
scattering asymmetry, the measured helicity of
the polarimeter laser, and the theoretical sign of
the Compton scattering asymmetry.

-A total of 49,392 Z events satisfy the selec-
tion criteria. We find that 27,225 (Nz) of the
events were produced with the left-handed elec-
tron beam and 22,167 (Ng) were produced with
the right-handed beam. .

We estimate that the combined efficiency of
the trigger and selection criteria is (93+1)% for
hadronic Z decays. Approximately (0.25+0.1)%
of the sample consists of tau pairs. Because
muon pair events deposit only small energy in the
calorimeter, they_are not included in the sample.

The residual background in the sample is due
primarily to beam-related backgrounds and to
ete™ final state events. We use our data and
a Monte Carlo simulation to estimate the back-
ground fraction due to these sources to be (0.23+
0.10)%. The background fraction due to cosmic
rays and two-photon processes is (0.02:+0.01)%.

Eimp = 0]

6. The Chromaticity Effect

An important issue to address is whether the
measured Compton polarization, PE, is equal to
the polarization at the SLC interaction point,
Pe. As a result of flat beam running, the ver-
tical focusing of the electron beam is limited by

third-order chromatic aberrations. That is to say,

the focusing of the beam is energy dependent,
and thereby the luminosity of the beam is en-
ergy dependent. Because the spin precession is
also dependent on energy, there will be an en-
ergy/polarization correlation, and indeed P, will
not be equal to PE. This is known as the chro-
maticity effect. We introduce a paramter £, called
the chromaticity correction, to account for the dif-
ference between the two polarizations such that

(Pe) = (1+ &) (PE). (8)

A model based upon the measured energy de-
pendence of the arc spin rotation, df,/dE =
(2.47 £ 0.03) rad/GeV, and the expected depen-
dence of the luminosity on beam energy (L(E))
suggest that £ is very small (£ <0.002) for the
Gaussian core (AE/E ~ 0.2%) of the beam en-
ergy distribution, N(E). However, N(E) is ob-
served to have a low-energy tail extending to
AE/E =~ 1%. This small population of low-
energy electrons does not contribute to the lu-
minosity but is measured by the polarimeter,
leading to a calculated correction factor, £ =
0.019 £ 0.005. Measurements of P, for differ-
ent settings of an energy-defining collimator agree
well with the predictions of the model.

However, we prefer to employ a conserva-
tive and essentially model-independent estimate
which implicitly includes the energy tail. The
correction £ is rigorously limited by the follow-
ing relation:

fpe plinac
< | =~ N -
wros(zmz) (Be)..  ©

We determine an upper limit on £ by finding the
upper limits of the two polarization ratios de-
fined in this equation. The first ratio is bounded
by a calculation using a purely Gaussian energy
distribution of narrow width (0.15% RMS), the
measured value of df;/dE, and a chromatically-
dominated version of L(E) to be less than 0.986.
The second ratio is bounded by our measure-
ments of spin diffusion in the arc to be less than
1.048. Therefore 1.000 < (1 + ¢) < 1.033. We
use the central value and width of the allowed
range, 0 to 0.033, to derive the correction factor,
£ = 0.017 £ 0.011, which is applied to our data.
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7. Small Corrections to A.r

The measured asymmetry A,, isrelated to AL g
by the following expression which incorporates a
number of small correction terms in lowest-order
approximation

E Am
Alp= =2+
LR ( e)

1
TN\ fb(Am b Ab) —Ac+ .42 Ap

(Pe)
' (Ecm) ,

_Ecm 0'(E—cm)AE Ac + ('Pe) PP (10)
where f is the background fraction; ¢(E}) is the
unpolarized Z cross section at energy E; o'(F)
is the derivative of the cross section with respect
to E; Ay, Az, Ap, Ag, and A, are the left-right
asymmetries of the residual background, the in-
tegrated luminosity, the beam polarization, the
center-of-mass energy, and the product of detec-
tor acceptance and efficiency, respectively; and P,
. is any longitudinal positron polarization which is
assumed to have constant helicity.

The correction for residual background con-
‘tamination is moderated by a non-zero left-right
background asymmetry (A4, = 0.031£0.010) aris-
ing from ete~ final states which remain in the
sample. The net fractional correction to A R is
(+0.17 £ 0.07)%.

Residual linear polarization of the polarized
electron source laser beam can produce a small
left-right asymmetry in the electron current (<
107%). The net luminosity asymmetry is esti-
mated from measured asymmetries of the beam

“Current and the rate of radiative Bhabha scatter-
ing events observed with a monitor located in the
North Final Focus region of the SLC. We deter-
mine the left-right luminosity asymmetry to be
Ag = (+3.8 £5.0) x 10~° which leads to a frac-
tional correction of (—0.037 £ 0.049)% to Arp.
This asymmetry and the left-right asymmetries of
all quantities that are correlated with it were re-
duced by once reversing the spin rotation solenoid
at the entrance to the SLC damping ring.

A less precise cross check is performed by
examining the sample of 125,375 small-angle
Bhabha scattering events detected by the lumi-
nosity monitoring system (LUM) [16]. Since the

left-right cross section asymmetry for small-angle
Bhabha scattering is expected to be very small
(~ —1.5%1074P, in the LUM acceptance), the
left-right asymmetry formed from the luminosity
Blhabha events is a direct measure of A;. The
measured value of (—32+28)x10~* is consistent
with the more precisely determined one. -

The polarization asymmetry is directly mea-
sured by the polarimter to be Ap = (-3.3 %
0.1) x 1073, resulting in a fractional correction
of (—0.0340.001)% to ArR.

The left-right beam energy asymmetry is di-
rectly measured by the energy spectrometer to
be (+4.4£0.1)x1077. This effect arises from the
small residual left-right beam current asymmetry
due to beam-loading of the accelerator and leads
to a fractional correction of (0.00085+0.00002)%
to ALg.

The value of A7 g is unaffected by decay-mode-
dependent variations in detector acceptance and
efficiency provided that the efficiency for detect-
ing a fermion at some polar angle (with respect to
the electron direction) is equal to the efficiency for
detecting an antifermion at the same polar angle
(which leads to a symmetric acceptance in po-
lar angle). The SLD has a symmetric acceptance
in polar angle which implies that the efficiency.
asymmetry A, is negligible. -

Because the colliding electron and positron
bunches are produced on different machine cy-
cles, and because the electron lelicity of each
cycle is chosen randomly, any positron helicity
arising from the polarization of the production
electrons is uncorrelated with electron helicity at
the IP. The net positron polarization from this
process vanishes rigorously. However, positron
polarization of constant helicity does affect the
measurement. The dominant source of constant-
helicity positron polarization is expected to be
the Sokolov-Ternov effect in the positron damp-
ing ring [17]. Since the polarizing time in the SLC
damping rings is about 960 s and the positron
storage time is 16.6 ms, the positron polarization
emerging from the damping ring is expected to
be 1.5 x 1073, leading to a maximum fractional
correction of 0.011% to A, p.

The corrections listed in equation 10 are found
to be small, and are summarized in table 3. These
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[ Correction | 8ALr/ALR(%) |

Background Fraction 0.17 £ 0.07
Luminosity Asymmetry | —0.037 £ 0.049
Polarization Asymmetry | —0.034 £ 0.001

Energy Asymmetry < 0.001
Efficiency Asymmetry ~0
Positron Polarization < 0.011

[ TOTAL | 0.10+0.08 ]
Table 3

Summary of small corrections to A p

corrections change A, by (+0.10 £ 0.08)% of its

uncorrected value.

8. Results

The luminosity-weighted average polarization
(Pe) is estimated from measurements of P, made
“when Z events were recorded

ZPC

W he1e Nz is the total number of Z events, and
P; is the Compton polarization measurement as-
seciated in time with the i*" event. The error
on {P.) is dominated by the systematic uncer-
tainties on the polarization measurement and the
chromaticity correction, £.

The measured-eft-right cross section asymme-
try for Z production is

_ (N - Ng)
(JVL+ N )

We have verified that A,, does not vary signif-
icantly -as more restrictive criteria (calorimetric
and tracking-based) are applied to the sample and
that A,, is uniform when binned by the azimuth
and polar angle of the thrust axis.

Using equation 10, we find the left-right asym-
metry to be

f(P)—1+£

(63.0 + 1.1)% (11)

= 0.1024 % 0.0045. (12)

ALr(91.26 GeV) =
0.1628 £ 0.0071(stat.) % 0.0028(syst.) (13)

The various contributions to the systematic error
are summarized in Table 4.

[ Systematic Uncertainty | 6ALr/ALr(%) |

Polarization (P,) 1.3
Chromaticity {£) 1.1
Small Corrections (Eq.10) 0.1
[ TOTAL | 1.7 1
Table 4

Systematic Uncertainties in Az g

In order to compare with other electroweak
measurements, we would like to convert the
energy-dependent A p into a value of sin? #¢ff.
We use a Monte Carlo to correct the result, ac-
counting for photon exchange and for electroweak
interference which arises from the deviation of the
effective ete™ center-of-mass energy from the 2-
pole energy (including the effect of initial-state
radiation). In units of sin® 8¢, the electroweak
interference correction is -0.0004. Our calculation
agrees with results given by the EXPOSTAR pro-
gram 18] and by the ZFITTER program [19]. We
then find the the effective weak mixing angle and
the pole asymmetry A}, to be

sin? 6 =
0.2292 £ 0.0009(stat.) = 0.0004(syst.)

Alr=
0.1656 £ 0.0071(stat.) £ 0.0028(syst.)

The quantities A% r and sin? s are related by
equation 2 and are completely equivalent. We
note that tlus is the most precise single determi-
nation of sin 0 yet pe1f01med

Combining tlus value of sin? 65 with our pre-
vious measurement at Ec M = 91 55 GeV [1],
we obtain the value, sin 9“’“ = 0.2294 + 0.0010
which corresponds to the pole asymmetry, A=
0.1637 £ 0.0075. In either form, this result is
smaller by 2.3 standard deviations than the av-
erage of 25 measurements performed by the LEP
Collaborations [20].

9. Conclusions

The SLD measurement of Ay 5 has become a
statistically powerful test of the Standard Model.
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This fact is primarly due to the increased lumi-
nosity of the SLC through flat-beam running, and
the increased source polarization through the de-
velopment of strained-lattice cathodes.

In 1994, we have already measured the polar-
ization from a new strained GaAs cathode to be
~80%. We expect SLC to deliver on the order of
150,000 Zs, thanks to upgrades in the final focus
optics. These conditions will improve the error
on Azg by a factor of two or better by the end of
the 1994 run. If we continue to measure the same
central value of sin? 8§, the field of electroweak
physics will become even more interesting than it
already is.
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