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Next-to-leading order analysis of inclusive and semi-inclusive polarized data
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We present a combined next-to-leading orddtO) QCD analysis to data on both inclusive and semi-
inclusive polarized deep inelastic scattering asymmetries. Performing NLO QCD global fits with different sets
of observables, we evaluate the impact of the very recent semi-inclusive results presented by the Spin Muon
Collaboration in the extraction of NLO polarized parton distributions, and in the estimate of polarized sum
rules.[S0556-282198)02309-1

PACS numbegs): 13.88+e, 13.85.Ni

I. INTRODUCTION cover the same kinematical range as given by the inclusive
measurements, superseded previous presentations with re-
In recent years, considerable attention has been pa|d @Jced uncertainties. From a more theoretical point of view,

polarized deep inelastic scattering experiments, to the intefh® complete next leading ordéNLO) QCD corrections to
pretation of the corresponding data in the framework of perSPin-dependent semi-inclusive asymmetries have recently
een computed in a consistent factorization schE26e27.

turbative QCD, and to the phenomenological extraction o ; . .
nonperturbative spin-dependent parton distributi ] here, NLO effects hav_e. been estimated, in par_tlcular for
ains3]. some observables originally proposed to disentangle

; : . : %Ience-quark contributions, and the effects of different ki-
only from the interesting developments and discussions tha{omatical cuts have been analyzed.
have arisen in each of them, but also from the fact that, |, this way, the new data not only allow a more compre-
combined, they are the most appropriate tools to unveil the,angjve analysis of polarized deep inelastic scattering, but
spin structure of nucleons, a subject that is still being de)q provide a precise test ground for the recently proposed
bated. . . , . . framework for the computation of higher-order corrections in
In fact, an increasing amount of high-precision totally in- gem_inclusive processes. Consequently, in this paper we first
clusive data, collected by different collaborations over thega)yate the effect of including the available semi-inclusive

last few year§4—18| comb_ined with the re;ent computation y5ta in global leading ordet.O) and NLO QCD analyses,
of the complete perturbative QCD corrections up t0 Next-0g,m ryles estimates, and parton distribution functions. In this
leading order of the inclusive cross sectid®,20, have 551 \ve pay special attention to the release of different con-
lead to several QCD analyses and also extractions of polayaints usually assumed to be valid, such as flavor symmetry
ized parton distribution§l5,20-24. However, many of the o|ations in the estimates of the first moments of the distri-
results obtained in those analyses, and particularly in thg iions. Then, we analyze the constraining power of the
derivation of parton distributions, depend strongly on non-gemi incusive data on the parton distributions, and finally
trivial assumptions, which seem to be unavoidable until ady,e make definite predictions for the forthcoming experi-
ditional data are available. ments[28,29.
One of the sources foreseen for additional data that can be
included in those analyses is the so-called semi-inclusive Il. DEFINITIONS
spin-dependent asymmetries. These asymmetries are particu-
larly sensitive to specific combinations of partons of differ- In order to fix notation and conventions, we summarize in
ent flavors and nature, and have been proposed and usedtfis section the expressions for the LO and NLO inclusive
study the valence-quark distributions in the proti#g]. and semi-inclusive spin-dependent asymmetries. These
Even though these kinds of data have been available foRSymmetries are written in terms of polarized parton distri-
some time[5,13), they had limited statistics and up to now butions, fragmentation, and fracture functions, with the cor-
only Q%-independent analyses have been performed on therfésponding coefficient functions, defined within a definite
More recently, a large amount of more accurate semifactorization prescription. _
inclusive data have been produced, and also the appropriate FOr the totally inclusive case, the spin-dependent asym-
perturbative tools for their analysis have been developedn€tries are given bj1]
The new Spin Muon CollaboratiofBMC) data[25], which gT(x,Qz) gT(x,Qz)

AN(x,02)~ — ,
T N Q7 P, QAN 21+ RYx.QD)
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where the inclusive spin-dependent nucleon structure func- Nh X 5 , )
tion gY(x,Q? can be decomposed into convolutions be- 91 (X,z,Q ):Zeq Aq;(x,Q%)Dpi(z,Q%)
tween parton densitie&g;(x,Q%), Ag(x,Q?), and coeffi- a4

cient functionsAC;(x): 2
' L =Q )[Aqimc”@Dh,j
2 2
N(x, Q)= 53 €2 Aq(x,Q)+ ol Q )[AC ®A
91X, 2qu7 q aix, 2T a q +Aqi®ACig®Dh/g+Ag®Ang®Dh/]‘]
2
h 2 aS(Q ) h
+AC9®Ag]}, 2 +AMg(%2,Q9+ ———[AMg®AC;
where the convolution product is defined by +AM{®AC] ;. (6)

1dz X
ACf®Af(X,Q2)EJ 7ACf(Z)Af(E,Q2)- (3) A complete computation of this kind of observable and the
X full expressions for the corresponding coefficient functions
in different factorization schemes can be found in R26].

It is customary to define the coefficient functions in either : . .
An analogous expression can be written for the unpolarized

the usual modified minimal subtraction (YIScheme or in  gami.inclusive structure functiops].
other schemes with different factorization properfiég]. In In order to be consistent with the factorization prescrip-
the MS scheme, used throughout the present analysis, thgon chosen for the inclusive asymmetries in H@), the

coefficients are given by following counterterms for the semi-inclusive expressions
have to be used
AC el (140 In(l—x)) 3 1
X)= X)N——| — 3 —
aX)=Cr|( 1-x |, 2(1-x)4 AT(u,p)=4(u-1)8(1-p),
1+x? 9 = = =
_ X+ 24+ x— | =+ —] 5(1-x) AT (up)=4(u—1)8(p—a), ATy (u)=4(u-1),
1-x 2 3
1 1-x ATE(up)=0, AT"(up)=0, AT{"(u,p)=0,
XACg(x)=§ (2x—1)(InT—1 +2(1—-x)|. (7)
(4) in the expressions of Reff26].
A more detailed discussion about these, including their Mel- ||, HADRONIZATION AND INPUT DISTRIBUTIONS
lin moments in different factorization schemes, can be found ) o ] ] .
in Ref. [21]. The expressions for the semi-inclusive asymmetries given
Analogously, for the semi-inclusive asymmetries, the fullin the last section clearly show that the analysis of these
NLO expression can be written as asymmetries requires not only some knowledge of the unpo-

larized structure functiorh‘-T(x,Qz), as in the totally inclu-
sive case, but also of details about the hadronization pro-

h
dzg)"(x,2,Q% cesses. These details come mainly through the unpolarized
ATh(x,Q2)|Z: , (5)  fragmentation functiond,i(z,Q?), which are present in
fsz'I‘h(x,z,Qz) both semi-inclusive structure functiongY"(x,Q?) and
z

FN"(x,Q?), and also from fracture functiof&7].

) . Charged pion and kaon fragmentation functions have
where the superscrigt denotes the hadron detected in the heen measured in different experiments, and the correspond-
final state, and the variableis given by the ratio between g | O and NLO parametrizations have also been obtained
the hadron energy and that of the spectators in the tamet ([32,333_ In our computations we use those of R&3] and a
=En/[En(1—X)], with the energies given in the*p c.m.  parametrization of semi-inclusive European Muon Collabo-
frame. The regionZ, over whichz is integrated, is deter- ration (EMC) data[34] in order to distinguish between fa-
mined by kinematical cuts applied when measuring the,ored and unfavored distributions. The assumption of33U
asymmetries. These are applied in order to suppress targ&ymmetry for the sea distributions introduces negligible cor-
fragmentation contributions and are often given in terms ofections for the charged asymmetries, but very large ones for
lower limit in the variablez,=P-h/P-q. ~ the difference asymmetries. Although the main contributions

NEhe semi-inclusive - spin-dependent structure functiono charged-particle fragmentation come from pions, we also
gy "(x,z,Q% can again be decomposed into convolutionsinclude those related to kaons for completeness.
between parton densitie&q;(x,Q?), Ag(x,Q?), unpolar- Unpolarized parton densities enter the analysis directly in
ized fragmentation function@h,j(z,Qz), coefficient func-  the normalization of the inclusive asymmetries, and also con-
tions ACj;, and polarized fracture functionsM "(x,z,Q%), voluted with fragmentation functions in the semi-inclusive
the latter being given by the contribution to the target frag-ones. At variance with the inclusive case, where the unpolar-
mentation regiorj26] as ized observable§, andR used to obtair-, can be taken
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directly from the data, in the semi-inclusive case, these have These are the main reasons for which, in the present
to be computed using the parton distributions. Consequenthgnalysis, rather than adopting some or other stringent con-
and in order to be consistent, throughout the present analyssdraint on the normalization of the valence, sea quarks, or
all the unpolarized observables are constructed using the pagluon densities, then singling out the set that presents the

ton distributions of Ref[35] in their LO and NLO (Mg lowestx? (given those and other less apparent assumptions
versions, according to the order of the fit, and with the apwe adopt a more flexible scheme for the valence and sea
propriate QCD coefficients. In particular, this means &  Sectors, we put greater emphasis on the measured region, and
equal to zero at LO and is given by the corresponding perve explore different gluon possibilities. It should be noticed
turbative expression at NLO. We also use €dReya-Vogt that the usual constraints over the normalizations can in turn
(GRV) parton distributions in order to check the positivity introduce a significant dependence on the functional behav-
constraints on polarized distributions, and thecp values ~ 10f assumed for the unmeasured region, and fix the values for
obtained in that analysis. the sum-rule estimates. o _
Polarized and unpolarized fracture functiof86,31,26 At variance with other parametrizations, we also include
describe the details of hadronization processes comingj} our study the NLO analysis of semi-inclusive data, which
mainly from target fragmentation region. Although their in- IS in principle especially sensitive to the valence sector and
clusion is crucial in order to factorize consistently collinear@llows a further constraint on them. It is worth stressing that
divergences, once this process is through, their actual contrd this case it is not enough to deal with only quark-singlet
bution to the cross sections can be be suppressed by impga2d nonsinglet distributions as in the inclusive cg28. In
ing the appropriate kinematical cUtg7]. Consequently, we order to construct the semi-inclusive observables, each flavor
restrict our analysis to single asymmetries #gr-0.2, leav-  distribution has to be individualized. As we are primarily
ing for the moment the discussion of difference asymmetriegnterested in the measured region, we adopt a rather simple
and neglecting fracture function contributions. Eventually,Parametric form for the input spin-dependent valence quark
high-precision semi-inclusive experiments will allow accu- densities:
r xtractions of th istributions.
ate extractions of these distributions x9a(1—x)Pa( 1+ ygX)

xAgy(X,Q5)=Nq, :
B(aq+ 1,84+ 1)+ vsB(aq+2,8,+1
IV. INITIAL PARTON DISTRIBUTIONS (g™ LBa+ 1)+ 7qBlagt 26 28)

Over the last couple of years, several NLO QCD global
fits to data on totally inclusive polarized asymmetries hav

been presente6,20-23. The appr_oaches implementeq in straint with respect to GRV unpolarized parton distributions
each of these analyses generally differ not only according tQ, large x. [B,=3.00(3.33) and By=3.95(4.26) at
. u=3. . . .

the set of data available when they were performed, but als " £
to the functional dependence, initial scale, and factorizatior?O(NLo)]' The initial scaleQg is chosen to be 0.5 Géy

prescription chosen for the input parton distributions, in anal—WhICh Is sufficiently low as to induce through the evolution a

ogy to what happens in spin-independent analyses. more complex and appropriate dependence at higher

However. at variance with what is found in the latter Casescales. We have also tried different choices for the initial
spin-depenaent data allow equally good fits, i.e., with Sim”ar’scale, finding very similar results for quarks, but significant

values ofy?/Npg, but with parton distributions rather differ- cfrllatr;]gees IllTot:e d?slijr?bnugir?SI;ydtTgrllsl rerfele(;trsdﬁlart%((;éjgc:rr]t_amty
ent in shape and normalization, even within the measure ence gut also on its firét momer?lt 9 9 P
region. These differences are moderated for valence-quar ! '

I In order to trace and parametrize the departure from the
distributions, but rather large for sea quarks and gluons. . -
suggestive example of this, is given by the differences b$U(2) and SU3) flavor symmetries, we define the normal-

tween the gluon normalizations of the most recent analyse£aton coefficientsNq in terms of theF andD constants

[23,24), even though both have been performed in the sam@nd two additional parameters. In this respect, it is customary
AB factorization scheme and with almost the same data. IC relate the first moment of the input parton densities to the
general, the fitting procedure prefers one set or another dé: andD constants through relations suctt as

pending very strongly on the functional form of the initial

where the parametetg, and y, are obtained from the fitting
eprocedure, ang, is externally fixed by the positivity con-

parton distributions, and some additional constraints imposed ou+du—éd—od=F+D, 9)
over the distributions, such as positivity, flavor symmetry, or . o o

even more arbitrary assumptions, which may be freely cho- Su+ du+ 8d+ 8d—2(6s+ 6s)=3F—D. (10
sen (with no significant consequence in the value of o
X2/ Npp). Imposing additional symmetry relations such&s= 6d Eq.

Consequently, although most of the analyses show som@) becomes
common global features, such as a hon-negative and not very
large polarized gluon density, regarding the extraction of po- ouy—ody=F+D (13)
larized parton distributions, we are far from the accuracy L
attained in the unpolarized case; then, more inclusive datand makingéu= 6d= s Eq. (10) turns into
and new measurements will be necessary. In the mean time,
in order to design useful experiments and make predictions—
for these new observables, we need parton distributions cov-'The & notation means that the first moment of the polarized dis-
ering the wide range of possibilities allowed by present datatribution has been taken.
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TABLE I. Combined global fits. .l T T [
— Al E143 Al SLAC Al sMc Al EMC
Parameter NLO (MS) LO
Setl Set 2 Set 3 Setl Set 2 Set 3 05 ++
X% 153.95 152.69 152.87 158.77 157.64 159.92
Xlz 101.90 100.47 100.84 107.56 106.37 108.73
Xé 4462 4564 4524 4470 4456 44.13 ot 1 1 L
€gj —0.019 —0.021 —0.023 —0.037 —0.045 —0.035 ' '
€syz —0.10 -0.10 —-0.10 -0.10 -0.10 —0.098 05 [ A"El42  JAHERMES | A" E154
a, 0.896 0.888 0.895 0.762 0.787 0.75
Yy 6.68 6.92 6.73 7.71 7.04 8.17
ay 0.69 0.71 0.688 0.61 0.62 0.56
Y 11.18 1153 12.22 6.24 7.67 9.73 0 r 57 A T
Ny —0.054 —0.051 —0.045 —0.053 —0.049 —0.043 Iy
ag 070 070 070 10 1.0 1.0 , , .
Ng 080 040 010 085 048 0.0 05 | atmies |Tadstac | T adsme
ag 1.08 2.80 2.00 1.41 2.29 2.00
By 6.00 9.10 6.00 1059 1352 1271
oas | 1 1 1 SET2:
v/ + NLO —
Suy+ édy=3F-D. (12 A LO
O L 4 +
Equations(11) and (12) completely fix the valence quark . . A
normalizations. These relations, although they are sensible 0! L 107 | 102 )
approximations, may not be true, and their enforcement X X X
strongly depends on the unmeasured bowehavior of the
densities. In order to relax these restrictions we propose: FIG. 1. Inclusive asymmetry data against the expectations from

Set 2 at NLO(solid lineg and at LO(dashed lines

duy—ddy=(F+D)(1+eg)) (13

Throughout the present analysis, we consider as totally
inclusive data for proton targets the results presented in Refs.
[5,8,11,16, for deuteron targets those [i5,8,17, and for
neutron targets those ji4,17,18. In order to avoid possible
The parametersss; and esy(s) account quantitatively for higher-twist contri'but;ons, we ha've taken into account only
eventual departures from flavor symmetry considerations ~Measurements witkQ >1GeV* given a total of 133 data
cluding also some uncertainties on the laveehavioy. They points. As semi-inclusive data we take those recently pre-
also measure the degree of fulfillment of the Bjork&T|
and Ellis-Jaffe sum rulel38].

and

Suy+ 8dy+4(8u—8s)=(3F—D)(1+esys). (14

1 -

For the light quarkgfor simplicity Au=Ad is assumed Al Ay,

throughout this papgthe proposed input density is given by 075 ¢

AGQ(x,02)=N xa(1—x)Pa 5 05 ¢
XAQ(x,Qf) =Ng———,

a 0 d B(agt1,84+1) 025 |
where a, By, and Ny are only constrained by positivity. o Ff

The same functional dependence and considerations are use
for gluons, since using more parameters seems to be useles: 1 [

taking into account the uncertainties on them. For strange Afd Al
quarks we adopt 075 T Set2NLO —
_ _ A Set 2LO
As(x,Q3)=NsAd(x,Qp), (1 ¢ § SetSINLO -
finding pointless the addition of more parameters. 025 ¢
0 -
V. RESULTS
In the following we report the results obtained from sev- 1072 107! 1 1072 107" 1

eral global fits performed with different sets of data and also
varying the constraints imposed over the parton densities and FIG. 2. The same as Fig. 1, but for semi-inclusive asymmetries,
the order of perturbation. and the expectation from the semi-inclusive @its.
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TABLE Il. Sum rules from NLO combined fits.

Fit Q? Iy ry rei B> 89 Suy sdy 5q
Set 1 1 0123 -0059 0183 0194 112 0876 -0.356 —0.054
4 0127 -0062 0189 019 169 0875 -0.355  —0.054
10 0129 -0.063 0192 0190 202 0874 -0.355 —0.054
Set 2 1 0124 -0057 0182 0212 059 0875 -0.354  —0.051
4 0129 -0060 0189 0207 091 0874 -0.354 —0.052
10 0130 -0061 0191 0206 111  0.873 -0.354  —0.052
Set 3 1 0128 -0054 0182  0.247 019 0874 -0353 —0.046
4 0132 -0056 0189 0242 034 0873 -0.352 —0.046
10 0135 -0057 0191  0.240 043 0872 -0352 —0.046

sented by SM(25], 48 data points, which then lead to com- the case of sets 1 and 3. However, the differenceg?n
bined global fits with 181 data points. Correlations betweervalues obtained in each of the regions are so subtle that the
totally inclusive and semi-inclusive SMC data sets have beeunncertainty in the value for the first moment of the polarized
taken into account, and increase the total gluon density is significantly large, and even a slightly nega-
In Table I we show the results for three different NLO tively polarized distribution for gluons cannot be ruled out
(MS) and LO global fits for combined inclusive and semi- yet.
inclusive data in which the gluon density first momeNtg In Fig. 1 we compare the inclusive asymmetries coming
are constrained to three different regions: from Set 2(NLO and LO, respectivelywith the data. The
lines interpolate the fit estimates at the meandQ? values
quoted by the different experimental collaborations. As can
be seen, the differences between NLO and LO fits are sig-
nificant only in the region of largg, where data have larger

violations of the polarized sum rules. Since this last param-error bar;. ‘!’he'estlmates coming from the remaining sets of
parton distributions are not shown, as they lead to almost

eter is not well determined by the data, we allow it to vary! s i ) )
between—0.1 and 0.1 as a compromise between data an&ientlcal asymmetries. It is apparent from Fig. 1 that the

theoretical expectations: when left free it varies betweer'€Utron asymmetry is dominated by the new E-154 data,
—5% and —40% without modifying significantly they? whereas a cqmbmatlon between E143 and SMC fixes the
value. Therefore it is not possible yet to determine accuratelfroton behavior. N _
the nonsinglet axial currertg from the existing data. In Fig. 2 we show the same but for the semi-inclusive
The table does not include the values for fgand N data. Notice that the large error bars of these data reduce its
parameters; the first one was found to be constrained byeight in the global fit and that the main difference in fife
positivity to 7.80 and 6.10, at NLO and LO, respectively. between LO and NLO fits comes from the totally inclusive
RegardingNg, although the strange-sea normalization is al-data. Also in Fig. 2 we show the result of a fit using only the
lowed to vary with respect to the one of the light quarks, theSémi-inclusive data as described below. _
fits favor almost the same value, so we fix it to be equal to 1. !N Tables Il and IIl we show sum rules and first moments
The first row in Table | shows the begt values obtained ~€stimates for the three sets at different scales.. For the
in each of the three allowed regions for the gluon normalizaBiorken sum rulel®), the departure from the theoretical ex-
tion, both in NLO and in LO, taking into account both sets of Pectation is significantly small, as given by the small values
data(181 data points The following two rows discriminate found for the parametesg; .
between the contributions to the totgf coming from the As usual in the MSscheme, the first moment of the sin-
inclusive and semi-inclusive data sets, respectiy#88 and  glet distribution, 5%, is found to be considerably smaller
48 pointg. Clearly, the semi-inclusive data set is in very than the naive prediction, and is correlated to the gluon po-
good agreement with the inclusive one, and allows fits oflarization. Notice that the valence-quark normalizations are
remarkable quality in the three gluon regions. quite stable and give the same result, independently of the
In the combined fits there is a preference for sets with asinglet sector and that in the case of the polarized sea we
moderate gluon polarization, which is reflected in the saturashow the first moment corresponding toand d quarks,
tion of the constraints imposed on the gluon normalization irbeing negligible the differences with the onesfjuarks.

Set 1 53>0.8, Set 2 0.:8g>0.8, Set 3 5g<0.1,

defined at the initial scale. The breaking parametgris left
free whereasgg(s) is constrained to allow only moderate

TABLE Ill. Sum rules from LO combined fits.

Fit Q? I r B 53 59 duy 5dy 5q
Set 1 10 0.138 —0.064 0202 0.202 213  0.866 —0.344  —0.053
Set 2 10 0.140 —0.060  0.200  0.227 1.27  0.861 -0.340 —0.049

Set 3 10 0.145 -0.057 0.202 0.264 0.39 0.867 —0.346 —0.043
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TABLE IV. Sum rule extrapolations through the unmeasured region comput@d-aio Ge\?.

NLO (MS) LO
Set1l Set 2 Set 3 Set 1 Set 2 Set 3
rf(0-0.003) —0.006 —0.002 0.001 —0.004 —0.0005 0.003
I'7(0—-0.014) —-0.027 —-0.023 —-0.019 —0.026 —0.020 —-0.017
I'8(0-0.014) 0.026 0.025 0.026 0.027 0.026 0.027
The first moments of the polarized structure functidns, Additionally, it is possible to use the semi-inclusive data

andTI'], are in agreement with the values estimated by thén QCD global fits, but without employing the inclusive data
experimental collaborations even though the asymptotic besets directly, for the comparison of the corresponding results.
havior of our distributions g, goes to very large negative As in this case, not all the parameters can be unambiguously
values at Smau() is qu|te different from the Regge expecta- fixed by the semi-inclusive data alone we have fixed the
tion assumed in most of the analyseg,€constant Of  Ones corresponding to the gluon and sea densities to the val-
course, this behavior is fixed by the available data at laxger Ues obtained in Set 2, and then adjusted only the valence-
and therefore depends ultimately on the shape assumed fepark distributions, with the results shown in Table V.
the input parton distributiong23]. This extrapolation is still In these fits, thex® values with respect to the semi-
the largest source of error for the experimental determ|nat|0|l110|lJ$IVe data,3,, are reduced in some units; however, the
of the sum rule$16]. As an example, we show in Table 1V, total x? computed with the obtained distributions increases
the contributions of the different sets to the unmeasured redramatically to unacceptable vaIuesyT(>290) with the
gions of the SMC and E154 proton and neutron experimentdargest contributions to it coming from the E-154 neutron
respectively. Notice the large differences between each exdata, mainly due to differences in tied,, distributions ob-
trapolated contribution. In the case of proton target, the extained from total and Sl fits, as can be seen in Fig. 3, where
trapolations may even show opposite signs for different setthe parton densities given by the different fits are shown at
and large differences when switching from NLO to LO, duethe common value o?=10 Ge\~.
to the fact that NLO gluons—convoluted with a negative In the semi-inclusive case, thedy, distribution is mainly
coefficient—contribute directly to the structure function andconstrained by the deuteron asymmetry, at variance from the
to differences in the value d¢f; used at each order to recon- inclusive case, where it is determined by the more accurate
structg; from the asymmetries. E-154 neutron data. As can be seen in Fig. 2, the difference
The impact of the semi-inclusive data in the total fit hasbetween the result for the deuteron asymmetry coming either
been estimated performing also fits using only inclusive datafrom the combined fit or the semi-inclusive one is apparent,
In these fits we have found that the quark parameters changwen though the\d,, distributions are quite different, show-
less than 2%, whereas the changes are a somewhat larger fog the low sensitivity of deuteron observables to this den-
the gluon distribution. However, the uncertainties alreadysity. These obtainedd,,’s are of course in agreement when
pointed out about the gluon density dominate over any pothe large errors coming from the ddspecially the SI sgt
tential influence of the semi-inclusive data set. The reasons
for this very small impact are, basically, the fact that semi- NLO LO
inclusive data has not reached yet the precision and statistice .75 - - -
significance of the inclusive one, and also that the data set:
are not completely independent. This can be seen either i
the correlations between inclusive and semi-inclusive asym-0.25
metries[25], and also in the fact that parametrizations ob-
tained using only inclusive data give a very good description

of the semi-inclusive asymmetries. 0.2
TABLE V. Semi-inclusive valence fits. 0
Parameter NLO (MS) LO 0.6
3 40.25 39.45 04
€5 -0.129 -0.131 0.2
€sua) 0.088 0.076
a, 0.386 0.376 0
Yu 31.69 22.81 0
ay 0.638 0.565
Yd - 1075 - 3363 -0.01 R S T ‘\ -
sud 0.86 0.86 . . .
sy -0.23 -0.23 107 102 107 107 1?10’

*Moments taken a©?=10 Ge\’. FIG. 3. Parton densities at 10 G&V
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FIG. 4. Semi-inclusive asymmetries fotHe targets(NLO
only).

are taken into account in the corresponding distributions and

5809

large differences between the predictions of different sets,
specially the one for the production of positively charged
hadrons, as can be expected from very simple arguments
based on the values of the corresponding fragmentation func-
tions. The lines interpolate theandQ? values quoted in the
HERMES totally inclusive measurements, and the same cut
z,>0.2 has been imposed in order to suppress both target
fragmentation effects and final-state mass correctipns-
portional to AM?2/z2/W?), which can be significant for low
center-of-mass energy experiments.

VI. CONCLUSIONS

Performing a LO and NLO global analysis to both inclu-
sive and semi-inclusive polarized deep inelastic data, we
have found that the present semi-inclusive data can be con-
sistently included in global analyses. These global fits show
features similar to those coming from totally inclusive data,
i.e., a poorly constrained gluon distribution and better deter-
mined valence densities, with the semi-inclusive data intro-
ducing very small modifications in the valence densities.

The presented LO and NLO polarized parton distributions
explore different gluon scenarios and are therefore very well
suited to study the sensitivity of different observables to the
polarized gluon distribution.

Present semi-inclusive data alone fail to definé\d,,
distribution consistent with those extracted from inclusive
data; consequently, the corresponding sets cannot reproduce
the inclusive asymmetries for neutron targets. However, on-
oing semi-inclusive experiments usifigle targetd17], or
ore accurate measurements on proton and deuteron targets

the same occurs with the first moment, whose central valu
are found to be smaller than the one obtained in the tot
analysis mainly due to the change of sign of the Sl distribu
tion at largex.

Ongoing semi-inclusive measurements usite targets
can be quite useful in the determination of valence-quark We warmly thank C. A. Garal Canal, J. Pretz, M. Strat-
distributions from semi-inclusive data alone, and also as furmann, and W. Vogelsang for interesting discussions. The
ther constraints in global fits. In Fig. 4 we show predictionswork of one of us(D. de F) was partially supported by the

9], can reverse this situation and provide an enhanced per-
Spective of the spin structure of the nucleon.
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