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Use a simple description of the PDF, at input sc@ge
proportional tojexp[(z — Xo,)/7] = 1], plus sign for quarks
and antiquarks, corresponds té@ami-Diracdistribution and
minus sign for gluons, corresponds td&ase-Einstein
distribution. X, Is a constant which plays the role of the
thermodynamical potential of the partorp andz is the

, which is the same for all partons.
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Use a simple description of the PDF, at input sc@ge
proportional tojexp[(z — Xo,)/7] = 1], plus sign for quarks
and antiquarks, corresponds té@ami-Diracdistribution and
minus sign for gluons, corresponds tdase-Einstein
distribution. X, Is a constant which plays the role of the
thermodynamical potential of the partorp andz is the

, which is the same for all partons.
From the chiral structure of QCD, we haieo important
propertiesallowing to relate quark and antiquark distributions
and to restrict the gluon distribution:
- Potential of a quark” of helicity h is opposite to the potential
of the corresponding antiquagk” of helicity -h, ng — —Xo‘qh.
- Potential of the gluords is zero, Xy = 0.
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For light quarksg = u, d of helicity h = +, we take

AXéqub Aajg

(0 (5. O2) —
xrq (x7QO) — eXp[(w _ ng)/j] 41 + eXp(:C/f) +1 )

consequentlyor antiquarks of helicitya = F

h \—1,.2b T b

(

Note:q = ¢ + ¢~ andAq = q™ — ¢~ (idem forg).
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For light quarksg = u, d of helicity h = +, we take

AXéqub Aajg
+ ;
exp|(x — ng)/i] +1  exp(x/z)+1

zq™ (z,QF) =

consequentlyor antiquarks of helicitya = F

h \—1,.2b T b

(
exp((z + ng)/g_c] +1 i exp(z/z) +1

xq(_h) (337 Q(%) —

Note:q = ¢ + ¢~ andAq = q™ — ¢~ (idem forg).

For strange quarks and antiquargkands, given our poor knowledge on both unpolarized and
polarized distributions, we first took in 2002

rs(z,Q3) = 25(z, Q3) = 1 [ra(z, Q3) + wd(z, Q3)]

and

rAs(z, Q%) = zAs(z,Q32) = %[wAJ(:C, Q%) — zAu(z, Q3)].

However given thetrange quark asymmeirthis was improved in Phys. Let&648 39(2007).
For gluonswe use 8Bose-Einsteirexpression given by G (z, Q3) = exﬁ(i‘;;f_l , with a
vanishing potentiahnd the same temperatute\We also need to specify the polarized gluon
distribution and we take the particular choicAG(z, Q2) = 0.
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From well established features ofandd extracted from DIS
data, we anticipate some simple relations between the fpaien

u(x) dominates oveti(x), therefore we should have
Xo, + Xo, > X+ X

Au(z) > 0, thereforeX;” > X
Ad(z) < 0, thereforeX,, > X, .
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From well established features ofandd extracted from DIS
data, we anticipate some simple relations between the fpaien

u(x) dominates oveti(x), therefore we should have
Xo, + Xo, > X+ X

Au(z) > 0, thereforeX;” > X

Ad(z) < 0, thereforeX,, > X, .

So we expec, to be the largest potential ad, the smallest
one. In fact, from our fit we have obtained the following ordgr
(see below)

Xg > X~ X5, > X

This ordering has important consequencesifandd, namely
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d(z) > u(x), flavor symmetry breaking expected from
Pauli exclusion principleThis was already confirmed by
the violation of theGottfried sum rul§NMC).

Au(z) > 0andAd(z) < 0, aPREDICTIONin agreement
with polarized DIS (see below) and will be more precisely
checked at RHIC-BNL fromi¥’* production.
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d(z) > u(x), flavor symmetry breaking expected from
Pauli exclusion principleThis was already confirmed by
the violation of theGottfried sum rul§NMC).

Au(z) > 0andAd(z) < 0, aPREDICTIONin agreement
with polarized DIS (see below) and will be more precisely
checked at RHIC-BNL fromi¥’* production.

Note that since.™ () ~ d~(x), it follows that
ut(x) ~ dt(z), (see next slide$o we have

Au(x) — Ad(x) ~ d(z) — u(x) ,

l.e. the flavor symmetry breaking is almost gwmefor
unpolarized and polarized distributionsgndd
polarizations contribute to about 10% to tB@rken sum
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By performing a NLO QCD evolution of these PDF, we were
able to obtain a good description of a large set of very peecis
data onF? (z, Q?), F'(z, Q?), s F¥N (z, Q?) andg?™" (z, Q?), in
correspondance withinefree parameters with some physical
significance:

* the four potentialsX(,, X;., Xo5 Xoo

* the universal temperature

* and b, b, bg, A.
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By performing a NLO QCD evolution of these PDF, we were
able to obtain a good description of a large set of very peecis
data onF? (z, Q?), F'(z, Q?), s F¥N (z, Q?) andg?™" (z, Q?), in
correspondance withinefree parameters with some physical
significance:

* the four potentialsX(,, X;., Xo5 Xoo

* the universal temperature

*and b, b, by, A

We also have three additional parametets,A, A., which are
fixed by 3 normalization conditions .

u—u=2, d—d=1

and the momentum sum rule.
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As we could anticipated ™, is the largest one, is maximum near= 0.3 andu~ ~ d—.
Therefore for the antiquarks™ is the largest one angt ~ d+
Moreover we findAX(Q3) = 0.28
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Deep Inelastic Scattering
Hadronic Collisions
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Data before correction Data after correction
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Unpolarized Deep Inelastic Scattering
Gluon

* Can be extracted from scaling violations B$, i.e. derivatives w.r.Q? andx
* The structure functiorf’z, is a direct sensitivity to the gluorf’, = 0in
quark-parton model, but’;, # 0 in NLO pQCD

Strange quark and antiquark

First determined from NuTeV and tested against Semi-imaus|S from Hermes

Valence light quarks

From~ — Z interference in neutral curreatp collisions

Polarized Deep Inelastic Scattering
* Polarized valence light quarks from Semi-inclusive DISeuterium

* Non-symmetric polarized sea quarks
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Interference term which can be isolated in neural cureeni collisions at high?
We have to a good approximatimF;Z = 5 (2uy + dy)
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This requires four new parametexs; bs, A, to fit the CCFR
and NuTeV neutrino data for dimuon production
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From semi-inclusive DISip — ph* X can determine the valence quark helicity distributions
Combined withgf it leads toAw + Ad = 0.0 & 0.04.03, i.e. non-symmetric polarized sea

Q° = 10GeV® e COMPASS

0.4 - ] .
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A new set of PDF is constructed in the framework of a
statistical approach of the nucleon

All unpolarized and polarizedistributions depend upon
ninefree parameters, with some physical meaning.

New tests against experimental (unpolarized and polarized
data on DIS, Semi-inclusive DIS and hadronic processes
are very satisfactory

Special features and good predictive power

Not discussed here:
* The extension to thé; dependence of the parton distributions

For practical use of our PDF see www.cpt.univ-mrs.fr/ beiyfresearch/bbs-dir/bbs.html
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