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* Nucleon helicity structure has been studied by
Hermes mainly in 3 ways
Inclusive DIS -> g,
Semi-inclusive DIS -> purity analysis
High-p; hadrons with sensitivity to Ag

* No data with longitudinally polarized data since
2000, but
Ongoing, refined and complementary analyses
Analysis of unpolarized data for F, d,/u, and FF
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A Quick Reminder Léﬁ

HERA ep collider at DESY (Hamburg)
Polarized e* with 27.5 GeV
Hermes cms energy (fixed target) 7.2 GeV
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e g,”d corrected (unfolded) for instrumental
smearing and QED radiative effects
Points statistically correlated
Only diagonal elements of covariance matrix
shown in plots
 Error bars include systematics from F,, R

parametrization and Q? evolution (within X
bin)
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HERMES (Q% <1 GeV?)
HERMES (Q° > 1 GeV?)
SMC (low x - low Q?)
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g, Integrated
e

 Integrals for 0.021<x<0.9 018
'é 014'_ I I 02=5 Gevz
* Integral seems to saturate o |, 1]
at x<0.04 for Deuteron Uyorer 1y « NS
= UseI',9to extract 0.1} ty !I = d
0 = — cagQlng| T
ﬂCS 1-— %E{JD 4 0.06:- o
= AXuys S =
_ 0.04} e, o
and Au+ Au, Ad+ Ad, Az + As ; LT
0.02} .
central uncertainties : "o
NNLO value theor. exp. evol. 0 ‘ “““““““““““““““ ;‘g‘f‘f‘*“*”*‘"*"” “““
a0 0330 0011 0025 0028  .oe2f , yrEE%7
Au+Auw 0842 0004 0008 0.009 .
Ad+ Ad 0427 0004 0008  0.009 10"

As+ As  -0.08 0.013 0.008 0.009 X




Extraction of Au + A, Ad + Ad

uses SU(2) flavor symmetry -

Bjorken Sum Rule “ "
Extraction of s+~ A= uses
SU(3) flavor symmetry 1
But; A5 — A& < U even with Tt
20% SU(3) breaking while .
semi-inclusive Hermes data  **|
give As + As ~ ( 0.05 |
Consistent? F |
-0.1

= Negative contribution at
lower x<0.02?

Tl

¢ Published (Isoscalar)
2 Published (5 parameters fit)

| 4 HERMES PRELIMINARY (Refined Isoscalar)

)
10
Published isoscalar method:
Assumed FF from BKK

(Phys. Rev. D 52, 4947 (1995))[]





Presenter�
Presentation Notes�
All asymmetries qualitatively the same, except k-

�


-~~~ BBO1LO
- - GRSV 2000
LO val

| » Purities determined by MC

0.6

uark polarizations obtaine
DIS+SIDIS (identified pion, kao
asymmetries on proton and deute
using purity formalism:

A =cY

Purity: P (x)

A, =PQ

e Caveat: LO analysis, dependent o
MC fragmentation model
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 LUND string fragmentation parameters are tuned
by minimizing the difference of MC and data
(identified) hadron multiplicities

Find agreement within ~10% (for pions)

e But: What are the errors?

Estimate systematic uncertainties of values extracted
using LUND MC (e.g. on Ag/q from purity method)

Usual method: Compare an old “historical” fit with the
current one =»normally gives large uncertainties
e Error scan using Hessian matrix (similar to
CTEQ)



LUND Error Scan
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Result of Error Scan

» Black line = total systematic 2M _| 24
error estimate on Ag/q o q /sampie

* Grey line = contribution from .. — ]
comparing old and new tunes [l;F .

e Colored points = Sample Ag/q .
with parameters along 68% - —

Hessian contour . J;HJ;L_Q

= “True” error from LUND tune
Is much smaller than estimate ~ *7

e But: The overall y?/ndf ~20 for : - 2 :
the best tune = MC model
itself is not perfect

= Uncertainty due to “use of o
MC” unknown ‘

= Studies are ongoing | P

F>




Model Dependent, Leading

\ Order Result on Ag/g -

o
"'a} B
2 | - GRsvsd

Black and green curves 0e] — 0S¢

i FNS (Kretzer)

from pQCD fits to J1 ] - FNS (KkP)

04 — BB-06

REd curves: FltS (10) 1 — HERMES Method Il fct. 1

1 === HERMES Method Il fct. 2

HERMES high-p-
hadron data using LO S

MC+pol. PDF model and - S \/
2 functional forms ; )

-0.4 | ® HERMES (Method II)

Red point: Average Ag/g | comoss Cpmoram)
from fits. LEE Pebslinp b .
|5 et HERMES preliminary

A lot of the analysis is in the determination of the
systematic error and the mean X
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T IR U0 T 0 105 i g 5 0 B Bt A B S B R

L — MC, AG/G=0 4
- - MCAGG=+1 F, ¢ "'9""999313{?_ lotinace.)
ed—h*X |

ed—=hX , -

Pr(peam)(G€V)

g/g=0: asymmetry is due to quarks only!
luons become important for the cross
ection (asymmetry) above p=1 GeV

o “Antitagged” data:

= Scattered lepton not I
the acceptance

" pr measured w/respe
to beam axis

Curves from
MC+asymmetry
model using

= Ag/g(x)=0: central
= Ag/g(x)=-1: upper
= Ag/g(x)=+1: lower




ep—e

,,HE'IEIdMES reliminary

I 4
fg.a ep—hhiX---~ E: ed—h*h*X .-
0.2 -7 HERMES|Preliminary .-~~~
S S T
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1 2 3 41 2 3
(ZPtoeam)min (GEV)
Toe 1 116 ELolosl 1] s 2 eInclusive Pairs of charged hadrons
Prir) (GeV) *No regard to scattered lepton
agged” inclusive charged hadrons *All charge combinations

«Scattered lepton detected *pr w/respect to beam axis
«Q2>0.1 GeV2, W2>4 GeV? *p(h1,h2)>0.5 GeV
*p; W/respect to virtual photon ,*Plotted vs. lower cut on:

Pr(begm)y = F%‘{ﬂ&um}ihl} + F%T{iamuj{hﬂ



... vla MC Iinformation ...
—
 Fractions of contributing subprocesses

= From PYTHIA 6.2 model
= Tuned and adapted for HERMES data (see later)

e Their asymmetries
= Initial state partons

= Kinematics of the hard subprocess
 Scale, X, pt

= Subprocess kinematics of hard processes with gluons in
the nucleon in initial state -> Signal
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e Event-by-event calculation from MC kinematics,
flavors, subprocess type
Hard processes: Use pol. LO PDF (GRSV 2000)

Hard resolved photon processes: Use
1/2(maximal+minimal) scenarios from GRS

Soft processes: Use assumptions
» A=0 for exclusive/diffractive processes
* A~A (low x) from world data for soft nondiffractive (“low-
Pr)
» Vary PDFs/assumptions for syst. error



(Fractions and Asymmetries)

DIS increasing with p-

g 1 O QCDC A ela./diff. VMD E 0.3 _f --- QCDC - e|a /diff. VMD

(@) 1% LODIS o ggp .{%’02 Sl L%IPIS IS’T2 2(q
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0 0.250.50.75 1 1.251.51.75 2 2.25

pT(beam) (GeV)

MD (elast.+diffr., low-p;) decreasing w/p+

QCDC/QCD2->2(q) increasing with py
Signal processes are PGF and
QCD2>2(qg) (resolved photon)

0 0.250.50.75 1 1.25151.75 2
pT(beam) (GEV)

DIS increasing with p+ (X) - positive
QCDC/QCD2->2,VMD flat and small
Important for background asymmetry
|PGF| increasing with p; - negative
QCD2->2(qg) opposite to PGF, small

Avg



Once we know everything necessary: How do
we get Ag/g out of this?

»0.14
1.05<Pr(heam <1.2)
§0.124 " apiRGgBGo, T | 5o
@D 0.1- N — 1:5<Prpoam <18
1 | 1 a4l 2.5
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50.06 - : .
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X

x-range covered by data (unpolarized): 0.07<x<0.7




Methods for Ag/g Extraction
—

e Method I: e Method II:
= Factorize = Fit: find a Ag/g(x) such that
A
A= @Er) () or)  ape = apee
g
= Assumes .
R R = Assumes functional form
. “flat” Ag/g(x) for Ag/g(x)
= No information on <x> of = Only small range in p;
measurement = Gives Ag/g(x) and average
= Gives average Ag/g over x of measurement

covered x range
(0.07<x<0.7)




Ag/g From Method |

- antitagoed:
ints between
<p;<2. 5 GeV

p% > 2GeV?

Sl4r Proton Deuteron
m12 -
ﬂ 1 | ® h'"antitagged (e* notin accl) | ® h*tagged

0.8 | © h antitagged{e” notin acc)) | O h tagged

0.6 F A pairs

04 F

0.2

e B3 .
0.2 F ; }HERMES Prelimina
-0'4:_"r"'|'='|="|'=1| ry
12 14 16 18 2 12 14 16 18

Only statistical P (Ge

 Results for different data samples agree within statistics
* Dominating sample: Deuteron antitagged -> Used for Meth
|1 and syst. error analysis (charge combined)



Ag/g from method II
—
Fit results « Final 2 functions used are polynomia

HERMES Prelilddi iy 77 with 1(2) free parameters
® Deuteron Data 2z 2 e FiIXx:

e IJ,I“ -x)?)

= Ag/g—x for x—0 and

B 2 sac=p (10 ' 2 = Aglg—1forx—1 (Brodsky etal.)
- « |Ag/g(x)|<1 for all x

211 | + Difference between functions is a

Z systematic uncertainty

MC (1 par. fet), z2/ndf = 16.80 U 1ty sbak highest Pr p oi.nt

_________ MC (2 par. m) /2Indf = 10.65/2 = Model syst. notmcl_ude(_j in fit

e Ty T 1 T2 = 1-2 parameter function is too smooth

-
rhhi

e S A P

W O S L T '

sLight shaded area: range of data
*Dark shaded area: fit center of gravity



How Good Is the Model?
PYTHIA 6.2 has been tuned
= Fragmentation parameters for Q2>1 GeV2 )

« VMD Model for 9250 %6 £10 Jo-ee g |
& Qm I \°\;\
“":10 o 'g,l ‘B '~:H.
° * Datah” ‘g 0 3— mh ‘?:‘ o qf;\*
10 ] ° Pl & Gyo % } o]
Tagged region: 0] s, gm HERMES § 10
. e I
Comparison of §“ 1.2 §° 1.2 { Preliminary 301.2-
cross sections for g*:1-1 Al 521
charged hadrons :n;“-i' 1111 Enu;**a'_';' 11 Iﬂn;q: ook
E a . gc - o g E B
(.|n HERMES 0.8 0.8 1 N 0.8 - B . e"
acceptance:) 0.7 +| o7 | ed—eeh Xt o7
oB 551 3 os 0.6 - :
10 10 10 025 05 075
X 02 (GeV ?) z

= Get fair agreement in tagged region (Q2>0.1 GeV?) when integrating
over p;




How Good Is the Model
Really?

Antitagged region: Comparison of cross sections
V%E of charged hadrons (:in HERMES acceptance:
SeCtIOI‘]S an %a[OI‘S J ( P )

<Btumd 42 Yolehokl A > 1

PYTHIA

® Deuteron Data, e*
ed—h"X
‘o Lo Mka Factor | . r 5
s mE o0 OoOg O E (54




LO MC vs. NLO pQCD

* Why can we not (yet) use NLO pQCD calculations to extract Ag/g?

10 &-Cross sections and x distributions
o) i o - collinear —— collinear
O O N
= . o 105
10 o 1z,
1 -"'-. 10 p
10 1 e, -
= -l." 1 _E ] - .
10 Bk : ] :
-HY'g —> 99 g, -1 :
10 I LI I LI I LI 10 L) ) I LI I LI LIBLELILI L) 1 rrrrrr
1 1.5 2 o 1 2 3 407 1
P (beam) (GeV) ps (GeV") X

= Magenta curves are what LO pQCD would give
= Dashed curves are for intrinsic k; is included (0.4 GeV)
= Solid curves are intrinsic and fragmentation p; (0.4 GeV) included




o Despite the obvious shortfalls stick with LO MC

Includes effects of intrinsic transverse momentum (k) and
transverse momentum acquired in fragmentation (p(frag))

» Impact on cross section larger than NLO correction
* p<->X relation changes

e Resultisin LEADING ORDER, with model uncertainties

Scale variation 1/2*scale - 2*scale (NLO effects!)

Variation of k; and p,(frag) within range allowed by HERMES
and world SIDIS (p;<1 GeV) data

Variation of crucial PYTHIA parameters
Variation of (pol. and unpol.) PDFs and low-p; asymmetry

Variation of functional form for Ag/g(x) (for Method II)



What Does That Look Like?
—

Method | 1l
e Uncertainties from each
-~ __ group
& 1.2 & HERMES Preliminary = PYTHIA params
A l o |
g 1 Method | | 1 PDFS
< 'y ] ‘ = low-p; asym.

e summed linearly to
“Models” uncertainty
0.2 1 ]
of } ,,,,,,,,,,, 1111111 = Conservative approach

e Experimental (stat.+syst.
0277927712 16 18 2 P ( yst)

pT{beamj

added in quadrature

= syst. uncertainty from 4%
scaling uncertainty 14% on

Aglg




Foran accurale Aglg 3 1 crove

1 — GSC

eXtI‘aCtI on. 087 . FNS (Kretzer)

1 - FNS (KKP)
= Need N O MC and/or NLO S i T
PQCD with initial/ final state 0.2_: ----- HERMES Method Il ct. 2
radiation effects :
(resummation?) 0
From our results: 02

. Ag/g IS (Ilkely) mOStIy small 0.4 & HERMES (Method Il)

| a Compass (Open Charm)

Need to combine all oa | comomn > 1000 —
available data to get a better ~ jese .H'.E.RMFS. p'fej'lllm'ﬂrfnalwu

-2

picture 10 )
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e Hermes has collected a wealth of unpolarized and
longitudinally polarized data on H and 2D targets

o Analyses are being refined, including more and
more understanding of the data (experimentally)
and the physics (theoretically)

E.g.,LUND parameter tuning and error scan

“Overload” purity method for Ag, including =°, K9,
A asymmetries

More multiplicities to come (maybe Fragmentation
functions)

1 AG results soon to be published
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Pythia: Reminder
1Illlllllllllllllllllllllll-
 Pythia simulates the total ep (y*p) cross section

using a mixture of different subprocesses

= VMD (exclusive, diffractive, soft nondiffractive, hard
nondiffractive)

= Anomalous (¥ —>qq) processes QCD
= Direct photon processes (QCDC, PGF) } 2—2
- LODIS 74—




2333338383833 8383838R283RRRRRRRRRRRRREE

MC vs. LO

QCD

o Comparison of LO cross

section for hard
subprocesses from pQCD
(M. Stratmann) and MC
(no JETSET, Kretzer FF

Ao (PB)/AP e (PD)

g9 —> gq

— Pythia colliniar
— 20?
— 05Q°

Instead)

« Magenta lines: Results |
from varying scale 3

= Scale definition 10 1 yq—>ag

Y9 = qq

different for MC and 07|
calculation 10 |

105 99729
| 99 — gg

99 — qg

1 1.25

15 175 2 1
Pr(peam) (GEV)

| I
1.25 1.5 1.75 2

Pr(bear) (GeV)
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Ag/g Extraction: Cuts
—
o Cuts are defined to balance statistics with sensitivity (S/B ratio)

» Also possible systematics under consideration
» Important: Correlation between measured p and hard p (X, scale)

\

N;z 73 3 tagged antﬁagged ' pairs
[5} ) 5 E +++++ <p2}=‘=p2 +++++ <p2'}=p2; ----- <ﬂ2>=(2p2)}'2
5 25 F T NG Pr T
=225 F D ° P2 ! .
A - ! g . J . J
NF 2 F Vf i |
V1.75 F v, v io® o
15 ;— . : ..._-' : : .. :. o .
125 **°*° * E . ..i!-. .o.'.i
1E ¥ beet i .
0.75 F———— A e .
0 1 0 1 2 2 4
2 2
pT(T*) (GEV) T heam) (GGV) ZpT(beam} (Gev )

S © @

Lower cuts on p;




Systematics: PDFs
e Standard PDFs used:
= CTEQ5L(SaS2) for Pythia (unpol., Nucleon(Photon))
= GRSV std./GRV98 for Ag/q going into asymmetries
e Variation:

= GRV98(GRS) for Pythia (unpol, Nucleon(Photon))

= GS-B/GRV94, BB2006/CTEQSL for Ag/ginucieon) going into
asymmetries

e Error:
= For Pythia (unpol) the difference is taken as a 1o error
= For Ag/gl(nucieon) the maximum difference is taken as a 1o error




Systematics: Asymmetries
—
* Besides PDFs, there are 2 more sources of uncertainties

= Asymmetry of “low-p;” VMD process
e Std: Alow-pT=Ainclusive (from fit to g,/F,)

e Variation: Alow-pT=Q (lasymmetric error!)
0.3 | & 003

= Unknown polarized pF = - epoehX ; ep—h*X
rocesses < 054 0.025 | (¢*notin acc)
p 0.2 F 0.02 [* Proton Data (p>4 GeV)
o Std: Arithmetic mear  o.15 [__. 0.015 |- MG, A™TZ (",
F 5 ' low-p
al., Phys. Lett. B503 01 | 0.01 ;/
* Variation: maximal ¢~ 00% {4 e Ll e
N o
X 0.9 F HERMES Preliminary | < 0.004 | ed—hX
2 08 0.003 [ (e* notin acc.)
g 07 0.002 [ Deuteron Data (p>4 GeV)
S 06 o — low-p, 0.001 [ .. _...--
E 05 o excl VM 0 e
w 04 F X0 QCD «/ -0.001 |
% 0.3 - LODIS -0.002 | __ ]
S 02 -0.003 | }
S 01 0004 Ff 4 ¢
a 0 -0.005 F————————
@ 02 04 06 _ 08

pT(beam) (GeV)'




& »

o [|nitial state (intrinsic KT of partons in nucleon and photon)
and final state (fragmentation) radiation generate
additional pT W|th respect to the collinear “hadron pT”,

pr =P,
Huge effects on measured cross sections, and the correlation
between measured pT and hard subprocess pT , and x
Also large effects on subprocess fractions
See Elke’s study in the paper draft

e Std.: kT (0.4 GeV) and pTFragm. (0.4 GeV) from 2
minimization

e Variation: 1o error from y2 minimization (+0.04/0.02
GeV)



Systematics: Scale
Dependence |
EEE———
» Scale in Pythia was varied by factors 1/2
and 2
e Same variation for asymmetry calculation

e Error: Maximum difference to std. Is taken
as 1o uncertainty




Systematics: Cutoffs
—
* A number of cutoffs in Pythia (to avoid double counting)

can influence subprocess fractions

e Most important one: PARP(90) sets the dividing line
between
= PGF/QCDC and hard resolved QCD
= Hard and soft (low-p;) VMD

 Std: Default Pythia (0.16)

e Variation: 0.14-0.18 (from comparing Pythia LO cross
section with theory LO cross section)




Systematics: Method 2
R
« An additional uncertainty is assigned for Method 2

due to the choice of functional shape
e Std: Function 1 (1 free parameter)

 Variation: Function 2 (2 free parameters)
» Error = difference ('asymmetric!)




What Does That Look Like?
—
» Mean values, syst. and stat. errors
Method I/Method Il in Method | are independent

between pT points A

|-1. 2 HERMES Preliminary &g (Fllﬁ..) 3 (p1 ) dﬁ?ﬂ' (3.'7 pT) (117 ﬁT) q-‘g I.I'

o Me I, fet. 1 = I
— [utppy 420 (2, pr)a(z, pr)

:-: « They are correlated in Method Il
;z (band)
. #
Y ——
VLTS Y
p‘l’[hnm}

® Error bars/bands: stat. and total errors (including exp. systematics from

polarization measurements (4%))
* For Method 2 the errors are dominated by high statistics points



Modifying/Tuning PYTHIA

_
e Changes to the VMD model In PYTHIA

= The Q? slope of the total o(Q
(resolved) y*p cross section: o ()~

= The parametrization of /+
= The y—VM couplings
= The angular dlstrlbutlon of the ook 4

dN/N
G
%*
20,0

BJEE\\\\\\\\\\\\

Fit todata with 4« W‘J‘GEV
#h "§it 10 Clata with au;

#II W ¥liA |
0 decay products Ba ¢/ ) \ -O.OJ.__-!-E«

 And |mplement|ng QED radlatlve CB

0.61
Q% > 0 r::u :._:-‘

10
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Data

"NLO QCD Analysis of SIDIS

~ D.de Flofianetal.
IPW%R@V/ lbn@@@@))m& {04

-._4_,—--\nr

+02

— 0106

1l =as KRE (WLOy |
oo KKF{NLED .04
un jzed

wF1 002

{-0.02

=004

006

= Need more precise FF from data

» Results very sensitive to choice of fragmentation function

Fit to Inclusive an
Hermes/SMC Sl
asymmetries

= With error analy

Additional input:
Fragmentation
functions

SIDIS data
constrain sea qua
densities better

= Uncertainties still
very large



NLO SIDIS Fit Errors

4

i i
R e B e _]

5 B B ¢ R ] " ~ 1 L. S
LW | i @ ; Yol
: I
II r = ! :
H ! i | i :
; g (]3] : l f ! |
T ¥y i
-"'l n ] -ﬂ' .""J- - & -
: ;

1.9

_ﬁu

x-5%

:lll" %




 Knowledge of unpolarized input to PDF fits
very important
SIDIS multiplicities of identified hadrons
(together with e*e-data from BELLE+LEP)

provide valuable information for new, more
precise Fragmentation functions

Understanding the unpolarized cross section
(e.g., F,) helps evaluating the validity of pQCD
assumptions

Sorry, later ...
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Extraction of multiplicities at
HERMES

c

Change Symime ~I|| iC

MWWMMmmmwﬂ/”ﬁ>\

Coiiiection forr RICH efficiency;
,@ﬂWWMMmMm

@wa for exclusive VM preduction,

302 03 04 05 0.6 0.2 04 06 08 1
Z P, [GeV]




SIDIS Multiplicities (Pions)

Multiplicities on Proton

g ; T 5 f m
a | =3 <
= = \\
- : =3
E . E 1|
[ | ] : K
. .
\i ‘i\
™ Y
' o g 10 p N o0 O
.’.‘_i{ [ L ] . 8|
- HERMES Preliminary o HERMES Preliminary +
- @ excl. VM substracted proton target 10 @ excl. VM substracted proton target
2 excl. VM included Q’=25 Gevzfczl ' excl. VM included Q*=2.5 GeV?/c?
b 0 01 02 03 04 05 06 0.7 08 09 1 0 01 02 03 04 05 06 0.7 08 09 1
z z
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SIDIS Multiplicities (Kaons)

\

Multiplicities on Proton _
z P ¥ z Watch the scale!
S K 5 K
a a |
= 1 £ &
S = |
E v E | ®
'\ % 3 > ii
N f. .
‘5 ',. Hb
1 -;.i‘t | 2 $
e :
R 2
_ HERMES Preliminary b HERMES Preliminary
® excl. VM substracted proton target - @ excl. VM substracted proton target
. excl. VM included @%=2.5 GeV¥/c? excl. VM included @%=2.5 GeV¥/c?
2 -3

| | |
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SIDIS Multiplicities vs. Q?
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Pions Kaons
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Model Independent Extraction

of As .
* The deuteron inclusive and charged kaon asymmetries are
Isoscalars:

111 1 [ AQ(x) (2 AS(_JT)]
4 = Coomvae ¥ T 5w
ekt | L 1 AQ@) . ASE
M - Commre [90P gy + S
th: (A)QE) = (A)u(z)+a(z) + d(z) + d(a)
(A)S(x) = (A)s(2)+3(2)
. nk o _ Tt k(, (43 k(, D} = Df
nd: Df = 4 f T aDi)+ [T asdie) } 1T

b = [ Tapi(s} bt =D}



" Inclusive and Charged Kaon
Asymmetries
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Asymmetries measured on deuteron,
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Model Independent

Extraction of As |
 E———
e From A/ and A X we can extract AQ and
AS assuming only
= |sospin invariance

= Charge conjugation symmetry of FF

» Use charged kaon multiplicities to get D"
and DSk dN*/dz Q(x)Dg + S(z) D%
ANDPIS [de —  5Q(z) +25(x)

e Use CTEQ6LO for unpolarized PDFs
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Presentation Notes�
Could use MC or FF to get Fragmentation function, but use our own data�


f““‘“‘“““‘“‘““““““““““‘\

Charged Kaon Multiplicities

Multnpllncnues measured on deutemnn,, unfolded t@ colﬁrect f@

YdxE

HERMES PRELIMINARY (Evolved to Q%=2.5 GeV?) Q(x)/D(2)dz+S(x)/Dg(2)dz

5Q(x)+25(x)
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Non Strange contribution (Kretzer)
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HERMES PRELIMINARY Q(X)=u(x)+ ( )+d(x)+d(x)

Results for AQ(X) and AS(Xx)
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MC and data vs. pT Q4>0.1
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