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Abstract. The helicity density of the strange quark sea in the protos theen extracted from
measurements of polarized semi-inclusive production afghd kaons in deep-inelastic scattering
of positrons from a polarized deuteron target. In the regibimeasurement of x> 0.02 the
helicity density is zero within experimental error and theasured first moment of the density
is 0.0060.029(stat}-0.007(sys.). The first moment of the axial charge in the nreastegion is
substantially less than that inferred from hyperon sempieleic decays.
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INTRODUCTION

The helicity distribution of the strange quark sea is of greterest as a probe of
the spin properties of the quark sea in the nucleon. Becdusege quarks carry no
isospin, the total strange quark helicity dendi§(x) = As(x) + As(x) can be extracted
from measurements of scattering off the deuteron alonehwisigsoscalar. In effect,
measurements of the inclusive spin asymmetries providesamate of the helicity
densityAQ(x) = Au(x) + Au(x) + Ad(x) + Ad(x) of the non-strange sea. Using the spin
asymmetries measured for the charged kaons as the secomsdregkguantity, it is
possible to extrachS(x). By measuring the charged kaon multiplicites with the same
data set, the fragmentation functions relevant to the et«tna process can be obtained
without resort to other experiments. Aside from that of Bossymmetry between
the proton and the neutron, the only assumption requiredhénanalysis is charge-
conjugation invariance in the fragmentation process. Aipe“isoscalar’ extraction
of AS(x) using semi-inclusive DIS on the deuteron arMES[1] is presented here.

THE EXPERIMENT

In leading-order (LO), the semi-inclusive virtual photoouthle-spin asymmetr&\f in
semi-inclusive production of a Kaon is given by
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The asymmetries for the analysis reported here were reddrgehe HERMES exper-
iment using a longitudinally nuclear-polarized deuter@s ¢arget internal to the E =

Af(x, 2) =
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27.6 GeV H:RA positron storage ring at £5Yy. The self-induced beam polarization
is measured continuously with Compton back-scatteringi@utarly polarized laser
beams [2, 3]. The open-ended target cell is fed by an atoedrrbsource based on
Stern-Gerlach separation [4] with hyperfine transitiortse Tiuclear polarization of the
atoms is flipped at 90 s time intervals, while both this paktion and the atomic frac-
tion inside the target cell are continuously measured [5, 6]

Scattered beam leptons and coincident hadrons are detectéd HERMES spec-
trometer [7]. Leptons are identified with an efficiency extiag 98% and a hadron con-
tamination of less than 1% using an electromagnetic cakteéma transition-radiation
detector, a preshower scintillation counter andeaenkov detector. Charged kaons are
identified using a dual-radiator ring-imagiri@erenkov detector [8]. Events were se-
lected subject to the kinematic requiremefs> 1 Ge\?, W? > 10 Ge\ andy < 0.85,
whereW is the invariant mass of the photon-nucleon systenis the virtual pho-
ton energy, and = v/E. Coincident hadrons were accepted i & z < 0.8 where
Z= Epadron/V, andxg =~ 2p_ /W > 0.1, wherep is the longitudinal momentum of the
hadron with respect to the photon direction in the photodlean center of mass frame.

EXTRACTION OF HELICITY DISTRIBUTIONS
For the deuteron Eq. 1 reduces to a simple form which reflectsascalar character
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Where [ 75(2)dz= 4/ D(2)X dz+ [ D(2)K*dz and | 2 (z)dz = 2/ D(2)K"dz The
corresponding inclusive asymmetry is given by

_ 5AQ(X) + 2A8(x)
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The helicity distributionsAQ(x) and AS(x) have been extracted directly from the

measured values @ (x) andAfi(x) using the fragmentation functions defined above
as measured with the same data set and the parton distribufi(x) and S(x) taken
from the latest compilations. The resulting strange andstamge helicity distributions
weighted by Bjorkerx are presented in Fig. 1. The non-strange helicity distidiout
is in excellent agreement with that derived from the pulgdHkive-component flavor
decomposition [1] of the proton helicities. While of muchproved precision and
free of the systematic uncertainties in the fragmentatioictions, the strange helicity
distribution also agrees well with the results reporteddime and is consistent with zero
over the measured range.

The first moment oAS(x) in the measured region is 0.08®.029(stat>0.007(sys.).
The result for the first moment &Q(x) is 0.0286:0.026(stat.x- 0.011(sys.) which is
in excellent agreement with values previously measuredERMES [9, 1]. The first
moment of AS(x) is consistent with zero in the measured region. Because ¢he v
small density of strange quarks abowe 0.3, the contribution of any non-zero helicity
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FIGURE 1. Strange and non-strange quark helicity distribution&h = 2.5 Ge\?, as a function of
Bjorkenx. The error bars are statistical, and the bands at the bo#tpresent the systematic uncertainties.

density in this region is negligible compared to the systeangaror of the measurement.
Consequently, the value for S(x) can be safely taken as theenbover the Bjorken x
range 0.02-1.0. The vanishing values recently reporteld¢t@; q(x) at lower values of
X, suggest that any contribution to the first momen@f x) belowx = 0.02 will be very
small. While an anomalously large contribution to the sgamoment ak < 0.02 can
not be ruled out, the data reported here strongly suggesthidirst moment vanishes.
If true the violation of the Ellis-Jaffe sum rule observednolusive scattering is not due
to a significant negative polarization of the strange sea.r&hult for the first moment of
the octet axial chargag = [(AQ(X) — 2AS(x))dx is 0.0286:0.026(stat}y 0.011(sys.),
substantially less than the value inferred from hyperoragec
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