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ponent of the p,
' spin precesses about the beam

axis too rapidly to be fol.lowed. Thus for cos6
=-P„~P, in Eq. (1) we substitute cos&„cos8, ,
which is equivalent in an average over many
events.

The e' momentum was obtained by taking the
sum of the horizontal. coordinates at the conju-
gate foci of the 98' horizontally focusing spec-
trometer magnet. With use of the momentum,
deviation from the median plane, and impact pa-
rameter with respect to the magnet axis as pa-
rameters, this sum was empirically corrected to
second order, based primarily on the end-point
position inB~ data. The sharp edge at x=1 in
Fig. 3, curve a exhibits a Gaussian resolution
which is less than 0.2% rms, with a rounded
shoulder due to straggl. ing in the 180 mg/cm' of
material upstream. We have dropped events with
x& 0.92 and cos8& 0.975, which have l.ow statis-
tical power. After conservative fiducial. cuts the
final distributions in Fig. 3 retain 7.5/o of the
raw triggers. We have checked that any reason-
abl. e variation of the cuts would negl. igibly affect
the result.

Fitting proceeds in two stages. The J3 data in
Fig. 3, curve a are fitted to the radiatively cor-

TABLE I. Major sources of systematic error and
their estimated contributions.

Source of systematic error Error

rected spectrum expected" for unpolarized p,
' de-

cay, smeared by a sum of Gaussian resol.ution
functions and by the expected e' energy-loss
straggling. The 8~i spectrum in Fig. 3, curve b

can be represented as the shape expected from
pure V-A andP„=cosH =1, with a small admix-
ture of the unpolarized spectrum in Fig. 3, curve
a. This unpolarized fraction is essentially equal
to 1 —()P„5/p)(cos8). To fit this fraction, we
use the B~ fit to fix the x resolution, x accep-
tance, and edge position x = 1, but allow the ac-
ceptance for Bi~ data relative to that for S~ data
to vary l.inearly with x. This allows for the (& 2%)
difference in angular acceptance caused by the
diff erent fieM configuration near the target. Us-
ing data with partly polarized cl.oud p, , we have
checked that the x = 1 cal.ibration is consistent for
B,I

and B~ fields. In the resulting curve in Fig. 3,
curve b, the slight kink near x=1 ref 1.ects the
small fitted unpolarized fraction, which arises
mostly from the measured value (cos0) = 0.9862
for these data.

The resul. t reported here is based on this same
fitting procedure carried out for data in each of
five bins in cos~. The subdivision checks that the
resul. ts of these fits are consistent with a linear
dependence upon (cos&) . Separate fits for each of
the four stopping-target material. s give values of
$P„&/p which are statistically consistent (X'= 2.1),
with a combined statistical. error of + 0.0015.
Within statistical. errors the result is also inde-
pendent of the time of muon decay.

Because the measured values of cos6„cos8, are
systematically too high as a result of Coulomb
scattering in the production and stopping targets,
an estimated correction of + 0.0012+ 0.0005 has
been applied to all fitted )P„5/p. Table I sum-
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FIG. 3. Distributions (uncorrected for acceptance) in
reduced positron momentum with the p+ spin precessed
(curve ~) and held (curve g). Errors are statistical.
The edge in curve ~ corresponds to a. resolution with a
Gaussian part &0.2% rms. The fits are described in the
text.

Coulomb scattering in targets
Correction of g& and 9, for bending in

B~~ field at target
Smearing of 0& and 0 due to detector

resolution and scattering
Possible shift in g due to random hits

and inefficiencies in D1 and D2
Method of averaging (coe8)
Difference in g =1 edge calibration

between B~ and Bti data
Normalization of Bp relative to B~ data

+0.0005

+0.0010

+0.0006

+0.0005
+ 0.0004

+ 0.0008
+ 0.0007
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marizes the major sources of systematic error.
All other sources contribute less than 10 ~. In
principle the systematic errors should not be cor-
related; in quadrature they add to + 0.0018. We
have made no correction for unknown sources of
p.
' depolarization either al.ong the beam or in the

stopping target. Since such effects can only de-
crease the apparent result, we therefore quote
the limit )I'~5/p& 0.9959 (90% confidence). The
corresponding limits on the mass and mixing
parameters o. and f are represented by the small.
bold contour in Fig. 1. In particular, for infinite
Wz mass i &I( 0.045; for any mixing angle M(Wz)
& 380 GeV; and for zero mixing angle M(W~) & 450
GeV.
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