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DIS and structure functions




Deep Inelastic scattering
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Single-photon-exchange approximation
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Lepton tensor
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Helicity vs transversity / circular vs linear
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Helicity conservation
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Light-cone coordinates

Light-cone vectors will be indicated as

The dot-product in light-cone components is
a-b=a"b  +a b" —ar-bp

The light-cone decomposition of a vector can be written in a Lorentz co-
variant fashion using two light-like vectors ny and n_ satisfying n: = 0 and
ny -n_ = 1 and promoting ar to a four-vector a’x = [0,0, ar| so that
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Light-cone coordinates

() much higher than any other scalar product
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Correlation functions in SIDIS

QMW’LW((], P, S, Ph) — QZhI{TI‘((I)(ZCB,pT,S)’Y’u A(Zh,kT) f}/y)}




Correlation functions in SIDIS

QMW’LW((], P, S, Ph) — QZhI{TI‘((I)(ZCB,pT,S)’Y’u A(Zh,kT) f}/y)}




Correlation functions in SIDIS

QMW’LW((], P, S, Ph) — QZhZ{TI‘((I)(ZCB,pT,S)’Y’u A(Zh,kT) f}/y)}




Integrated vs unintegrated correlators

©,5(2.5) = [ dipy @y pr)

¢~ . -
:/i e’p'€<P,S|¢j(0) Ulo,e1 ¥i(€) |P7 S>

2T Et=£r=0




Integrated vs unintegrated correlators
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Hermiticity: d(p, P,S) = CIDT(p, P,S)~°,
parity: ®(p, P,S) =~° @(p, P,—5) "
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Hermiticity:

parity:

For an unpolarized target, the most general decomposition is

A
D(p,P) = M A 1+ Ay B+ Az pt 52 0 PHp”

where the amplitudes A; are real scalar functions A; = A;(p- P, p?) with dimen-
sion 1/[m]*.
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Parton distribution functions

If we keep only the leading terms in 1/PT (leading twist)
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Parton distribution functions

If we keep only the leading terms in 1/PT (leading twist)
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Here we introduced the parton distribution functions

fi(z,p7) = 2P+/dp‘ (Ay +243), hyi(z,ph) = 2P+/dp‘ (—As).




Parton distribution functions
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Collinear PDFs and TM
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Collinear PDFs and TMDs
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Bad and Right/Left projectors

Pt =~"7"/2,
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The correlator as probability density matrix

AB, M. Boglione, A. Henneman, P.J. Mulders, PRL 85 (00)
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e Probabillistic interpretation

e Positivity bounds
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Probabilistic interpretation
Positivity bounds
Nleed of orbital angu'ar momentum AB, M. Boglione, A. Henneman, P.J. Mulders, PRL 85 (00)




In x-transversity basis




Ds and their probabilistic interpretation




Ds and their probabilistic interpretation
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Twist-2 TMDs

TMDs in black survive transverse-momentum integration
TMDs in red are T-odd
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My impression is that it’s relevant for the Bakker-Trueman-Leader
transverse angular momentum sum-rule
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Unpolarized sector




Longitudinally polarized beam or/and target




Transversely polarized beam
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Trasversely pol. target and long. pol. beam
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he gauge link



Need of a gauge link

1

®5(p, P, S) = o)

[ater<(p a0 wie |2.S)




Need of a gauge link

1

®5(p, P, S) = o)

[ater<(p a0 wie |2.S)

(&) — e p(¢)




Need of a gauge link

1

®5(p, P, S) = o)

[ater<(p a0 wie |2.S)

(&) — e p(¢)

1 : _
(I)’L](pa P, S) — (27_‘_)4 /d4 62p§<Pas|w](0) U[O,{] %(5) |P7 S>




Need of a gauge link

1

®5(p, P, S) = o)

[ater<(p a0 wie |2.S)

(&) — e p(¢)

1 : _
(I)’L](pa P, S) — (27_‘_)4 /d4 62p§<Pas|w](0) U[O,{] %(5) |P7 S>

U(fl, 52) — eia(gl) U(§17 €2) e_ia(€2)'




Need of a gauge link
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Sirth of the gauge link
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Sirth of the gauge link

2MW Y ~ (P, S[P(0)7,7 a

¥ —1+m

7: ~

(k- D2 —m2tic  —20+k— +ie

Ji, Yuan, PLB 543 (02); Belitsky, Ji, Yuan, NPB656 (03)



Sirth of the gauge link

) _ — f+ oY
AW ~ (P S0 _’7‘[)2 g A ()(©)IP,S) .

¥F—1l+m . kot i

/I: Y Y

(k— D)2 —m? tic  —20Fk— +ie 2 —I* +ic

omw) ~ (P50 50" L 09D _poip.s)

—[t 4+

nt=0

Ji, Yuan, PLB 543 (02); Belitsky, Ji, Yuan, NPB656 (03)



Sirth of the gauge link

) _ — f+ oY
AW ~ (P S0 _’75[)2 g A ()(©)IP,S) .

fF—1+m kT i 7

/I: Y Y

(k— D)2 —m? tic  —20Fk— +ie 2 —I* +ic

omw) ~ (P50 50" L 09D _poip.s)

—l+_|_7/

nt=0
R 5_
MWL) ~ (PS[50) 37" 0 (~ig) [ dn™ A7) ¥(Q)IP.S)

o

n+=0; Nr=&r

Ji, Yuan, PLB 543 (02); Belitsky, Ji, Yuan, NPB656 (03)



Sirth of the gauge link

< s

2MWE) ~ (P S[HO) v 0 (ig) [ dn™ A () 0(©)IP.S)

oo

nt=0; np=&

2MWH (q, P, S) =~ Ze?] Tr [(I)(CCB,S)’)/'LL’)/—'_’}/V} .
q

(2, 8) ~ (P, S|9%(0) (—ig) [ dn~ At (n) (&) |P,S)

oo




Sirth of the gauge link

< s

2MWE) ~ (P S[HO) v 0 (ig) [ dn™ A () 0(©)IP.S)

oo

nt=0; np=&

2MWH (q, P, S) =~ Ze?] Tr [(I)(CCB,S)’)/'LL’)/—'_’}/V} .
q

(2, 8) ~ (P, S|9%(0) (—ig) [ dn~ At (n) (&) |P,S)

oo




Shape of the gauge link
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Gauge link in Drell-Yan
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Gauge link for TMDs
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Gauge link for TMDs
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Gauge link for TMDs
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Bomhof, Mulders, Pijlman, PLB 596 (04)



