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Abstract. We present an extraction of the Sivers distribution furrditrom the most recent exper-
imental data of the HERMES and COMPASS experiments, asguanimegligible contribution of
sea quark Sivers functions.
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In Ref. [1], we presented an extraction of the Sivers digtrdn functions based
on a fit of SIDIS experimental data from the HERMES [2] and C¥8B [3, 4]

collaborations. Data from HERMES [2] presented an uneﬂnﬁytlargeAfj'Q(%*%)
asymmetry forK ™ production, about twice as much as the analogous asymnuatry f
. Such a large asymmetry suggested an important role of éh8igers functions. Our
analysis confirmed this expectation finding a large contidioLof thes-Sivers function.

Since then, new experimental results have become avaikhgl€COMPASS collab-
oration has released new SIDIS data off a proton target, isigoavclear Sivers asym-
metry [5]; a new HERMES data analysis, based on a much latggstscs, while con-
firming the previous pion data, softens the enhanced pedheiKt Sivers azimuthal
moment [6]. These new data prompted us to perform a new asalysre we present a
preliminary phenomenological fit of COMPASS [3, 4] and HER#I[B] data including
only uandd valence quarks in order to see if the new data can be desadrsistently
without any contribution of the sea Sivers functions.

The SIDIS transverse single spin asymmetry (S&é@(%_%) measured by HER-
MES and COMPASS, in thg* — p c.m. frame and at orddr, /Q, is given by [7, 8, 9]:
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wheregs and g, are the azimuthal angles identifying the directions of thagn spinS
and of the momentum of the outgoing hadrorespectively w.r.t. the lepton plane, while
¢ defines the direction of the incoming (and outgoing) quaakidkverse momentum,



k, =k, (cosg,sing,0); df(’;géq is the unpolarized cross section for the elementary

scattering/q — /q; Dg(z, p. ) is the fragmentation function describing the hadronizatio
of the final quarlginto the detected hadrdnwith momentun®y; h carries, with respect
to the fragmenting quark, a light-cone momentum fraciand a transverse momentum
P, . FinaIIyAqu/pT(x, k, ) is the Sivers distribution function [10]:
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The Sivers function is parameterized in terms of the unp@drdistribution function,
as in Ref. [7], in the following factorized form:
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where Ny, aq, Bq and M; (GeVic) are free parameters to be determined by fitting
the experimental data. We adopt a Gaussian factorizatiomh® unpolarized distri-
bution and fragmentation functions with the Gaussian veid#t ) and (p?) fixed
to the values found in Ref. [8] by analysing the Cahn effecumpolarized SIDIS:
(k) = 0.25(GeV/c)? and (p? ) = 0.20 (GeV/c)2. For the unpolarizedk, -integrated
distribution and fragmentation functions we use the GRVBS [and DSS [12] sets.
We best fit the HERMES proton and COMPASS deuteron data frofs. & 6] (209
points) including only Sivers functions farandd quarks, corresponding to seven free
parameters, shown in table 1. The results we obtain arerrsdtisfactory, with g3
of about 106. They are shown in Figs. 1, 2. The corresponding Siverstitums are
plotted in the right panel of Fig. 3. Such results are sintibathose obtained in Ref. [7]
The gray band in Figs. 1, 2, 3 represents the statisticat efrthe fitting procedure,
calculated as in Ref. [1]. As shown in the left panels of Figpsnd 2, pions data are
well described by our fit. The new HERMES data on kaon prodaatan be described
reasonably well without any sea Sivers functions contiilsytalthough their inclusion
in the fit procedure can slightly improve tb(éof [13]. In the left panel of Fig. 3 we show
our predictions for the Sivers asymmetry at COMPASS kin@sain a proton target.
Although apparently we overestimate the positive chargedtdn asymmetry, COM-
PASS proton data are affected by a scale errar@D1, not shown in the figure, so that
our predictions are still compatible with them. Figs. 4 anshbw the uncertainties of
the fit parameters. They are obtained following the procedfiRef. [1]. We generate
randomly new sets of parameters, then we collect the setsygivvariation ofy? with
respect to the minimum corresponding to ad8% confidence level. The figures show
the Ax? as a function of each parameter. Some of the parameters amdated. The
strongest correlation is betwedh andM?, as it is shown in the most right panel of
Fig. 5. It is interesting to notice that tiM; parameter, which fixes the Gaussian width
of the Sivers function (i.e. its distribution I ) is rather well constrained and turns out
to be between one half and two thirds of the unpolarizediligion function width.
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FIGURE 1. Fit of HERMES data [6] for pion (left panel) and kaon prodoat(right panel).
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FIGURE 2. Fit of COMPASS deuteron data [3] for pion (left panel) andik@aooduction (right panel).
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FIGURE 3. Inthe left panel we compare our predictions on proton taigetharged hadrons with the
data released by the COMPASS collaboration [5]. The errorthe data are the statical and systematic
errors added in quadrature. The right panel shows the firatentof the Sivers functions extracted from
the fitting procedure.
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TABLE 1. x? and best values of the parame-
ters.

x?/dof=1.06
N, = 0.40 a,=0.35 Bu=0.26
Ng = —0.97 ag =044 Bd =0.90
M? =0.19 Ge\?

" 68% c.l. ' ' ' " 68%c.f. ' ' ' N T - ' ' BT 7R T —
95.4506 C.I. s 95.450% C.l. e 95.45% C.l. wrerre 95.45% C.l. wrerre
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FIGURE 4. From left to right:Ax? as a function oNy, Ny, ay andag.
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FIGURE 5. From left to right:Ax? as a function of,, B4, M? and correlation betwee? andNy.



