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FIG. 3: The strange parton distribution xS(x) from the
measured Hermes multiplicity for charged kaons evolved to
Q2

0 = 2.5 GeV2 assuming
R

DK
S (z)dz = 1.27± 0.13. The solid

curve is a 3-parameter fit for S(x) = x−0.924e−x/0.0404(1−x),
the dashed curve gives xS(x) from Cteq6l, and the dot-dash
curve is the sum of light antiquarks from Cteq6l.

The result for the product together with a fit of the form
x−a1e−x/a2(1 − x) is shown in Fig. 2, and leads to the
continuous curve in Fig. 1.

The improved fit (continuous curve in Fig. 1) to the
multiplicity is an indication that the actual distribution
of S(x) is substantially different from the average of those
of the nonstrange antiquarks. To explore this point, the
Hermes result for S(x)

∫

DK
S (z)dz has been evolved to

Q2
0 = 2.5 GeV2. The Q2 evolution factors were taken

from Cteq6l and the fragmentation function compila-
tion given in [30]. Consideration of corrections to the
evolution due to higher twist contributions is not nec-
essary, since higher twist effects are expected to be sig-
nificant [31] only for larger values of x where the ex-
tracted distribution of xS(x) vanishes. The distribution
of xS(x) was obtained from S(x)

∫

DK
S (z)dz by dividing

by
∫

DK
S (z)dz = 1.27±0.13, the value at Q2 = 2.5 GeV2

given in [30]. The results are presented in Fig. 3. The
normalization of the Hermes points is determined by the
value of

∫

DK
S (z)dz assumed. However, whatever the nor-

malization, the shape of xS(x) implied by the Hermes

data is incompatible with xS(x) from Cteq6l as well as
the assumption of an average of an isoscalar nonstrange
sea. The absence of strength above x ≈ 0.1 is clearly dis-
crepant with Cteq6l, while deviations from the Cteq6l

prediction at low x could be, in part, a manifestation of
higher order processes.

In the isoscalar extraction of the helicity distribution
∆S(x) = ∆s(x)+∆s(x), only the double-spin asymmetry
AK

‖,d(x, Q2) for all charged kaons, irrespective of charge,

and the inclusive asymmetry A‖,d(x, Q2) are used. In
LO, the inclusive and the charged kaon double-spin(LL)
asymmetries are determined by the relations

A‖,d(x)
d2NDIS(x)

dxdQ2

= KLL(x, Q2) [5∆Q(x) + 2∆S(x)] , (4)
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FIG. 4: Lepton-nucleon polarized cross section asymmetries
A‖,d for inclusive DIS and AK

‖,d for semi-inclusive DIS by
a deuteron target as a function of Bjorken x, for identified
charged kaons. The error bars are statistical, and the bands
at the bottom represent the systematic uncertainties.

where KLL is a kinematic factor, and

AK±

‖,d (x)
d2NK(x)

dxdQ2
= KLL(x, Q2)×

[

∆Q(x)

∫

D
K
Q (z)dz + ∆S(x)

∫

D
K
S (z)dz

]

. (5)

Eqs. (4,5) permit the simultaneous extraction of the he-
licity distribution ∆Q(x) = ∆u(x) + ∆u(x) + ∆d(x) +
∆d(x) and the strange helicity distribution ∆S(x) =
∆s(x) + ∆s(x). The nonstrange integrated fragmenta-
tion function needed for a LO extraction of ∆S(x) was
extracted from the multiplicity analysis of the same data.

The semi-inclusive asymmetries AK
‖,d were derived from

the kaon spectra measured for each target polarization.
The target polarization was corrected for the D-wave ad-
mixture in the deuteron wave function by applying the
correction term (1 − 1.5ωD) where ω = 0.05 ± 0.01 [32].
The corrected asymmetries are shown in Fig. 4. The in-
clusive asymmetries A‖,d(x) were corrected for effects of
QED radiation and instrumental smearing with the same
procedures described above for the spin dependent kaon
multiplicities. Contributions to the systematic uncertain-
ties in the asymmetries include those from the beam and
target polarizations, and the neglect of the transverse
spin structure function g2(x) ≈ 0 [33], and for AK

‖,d from
those of RICH kaon identification.

The quark helicity distributions were extracted from
the measured spin asymmetries A‖,d(x) and AK

‖,d(x) in an

analysis based on Eqs. (4,5). The value of
∫

DK
S (z)dz =

1.27 ± 0.13 was used to extract ∆S(x). The results are
presented in Fig. 5. The strange helicity distribution also
agrees well with the less precise results of [20], and is
consistent with zero over the measured range.

The first moments of the helicity densities in the
measured region are presented in Tab. I. The result
for ∆Q over the measured range is consistent with the
value 0.381 ± 0.010(stat.) ± 0.027(sys.) for the full mo-
ment previously extracted from Hermes g1,d data [19].
The value of ∆S measured here is not in serious dis-
agreement with −0.0435 ± 0.010(stat.) ± 0.004(sys.) ex-


