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TMD parton distributions in SIDIS Hard pro
essesHadroni
 hard pro
essesStrategy of perturbative QCD:

• Redu
e 
ompli
ated hadroni
 intera
tions to elementary partoni
 intera
tions.

• �Hard� s
ale µ ≫ ΛQCD −→ separation into �perturbative� part and �non-pert.�parts.

• Dependen
e on the hard s
ale −→ evolution equations.

In
lusive Deep-Inelasti
 S
attering (DIS)Deep-Inelast. e−N S
attering:
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TMD parton distributions in SIDIS Fa
torization of the 
ross se
tionFa
torization of the 
ross se
tion:

LO
hard    part

soft   part soft   part

σDIS = (hard) ⊗ (soft)

Hard part:

• Lepton-Parton s
attering =⇒σParton

• asymptoti
 freedom =⇒ αs(Q)

• perturbatively 
al
ulable.

Soft part:
• non-perturbative

=⇒Experiments, Models, Latti
e-QCD

• Parton Distributions: f1(x), g1(x), h1(x)

• 
ollinear pi
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TMD parton distributions in SIDIS Semi-in
lusive DIS (SIDIS)Semi-in
lusive deep-inelasti
 s
attering

(x P ,p )
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hard   part

quark-quark 
orrelators:
Φij(x, ~pT ) =

Z
dξ−d2~ξT

(2π)3
e
ixP+ξ−−i~pT ·~ξT 〈P | ψ̄j(0)W[0|ξ]ψi(ξ) |P 〉

˛
˛
˛
ξ+=0

∆ij(z,~kT ) = FT
X

X

〈0|W[∞|ξ]ψi(ξ) |Ph;X〉〈Ph;X| ψ̄j(0)W[0|∞]|0〉
˛
˛
˛
ξ−=0

• Φ−→ pT -dependent parton distributions.
• ∆−→ kT -dependent fragmentation fun
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TMD parton distributions in SIDIS Semi-in
lusive DIS (SIDIS)

Choi
e of the Wilson line: pro
ess dependent:

W[0, x|path] = P exp
{

−ig
∫ x

0
dsµ Aµ(s)

}

SIDIS, DY: pT -dependen
e

Twist-2 TMD parton distributions, parameterization, f = f(x, ~p2
T )
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Boer−Mulders

• TMD parton distributions are interpreted as probability densities.
• f⊥

1T and h⊥
1 (naive) time-reversal odd (T-odd) −→ Consequen
e of the gauge link.
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TMD parton distributions in SIDIS Experiments & observables in SIDISExperiments and observables in semi-in
lusive DIS

• SSA for transv. pol. target: ASivers
UT ∝ sin(φh − φs)f

⊥
1T ⊗ D1

ACollins
UT ∝ sin(φh + φs)h1 ⊗ H⊥

1 ,

x
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Experiments by HERMES and COMPASS:
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• SIDIS is sensitive to transversity h1 through Collins e�e
t! Sivers e�e
t exist!

• Boer-Mulders-E�e
t: (unpolarized pro
esses) F
cos(2φh)
UU ∝ cos(2φh)h

⊥
1 ⊗ H⊥

1also in DY: cos(2φh)-distribution ∝ h⊥
1 ⊗ h̄⊥
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TMD parton distributions in SIDIS Own 
ontributionsOwn 
ontributions1.) Subleading twist:
• Model 
al
ulations of longitudinal SSA in a diquark-spe
tator-model.

• Classi�
ation of higher twist parton distributions −→ additional T-odd PDFs.

• Tree-level formalism: Update of existing parton model des
riptions.

• Model 
al
ulation of higher twist T-odd PDFs −→ Modi�
ation of tree-levelformalism is needed.2.) Leading twist:

• Che
k of predi
tions in perturbative models, in parti
ular sum rule for the Sivers-fun
tion.

• Flavor dependen
e of the Boer-Mulders fun
tion h⊥
1 −→ phenomenology for az-imuthal asymmetries.National Nu
lear Summer S
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