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 Lecture 1 : Spatial distributions
 Lecture 2 : Parton distributions
 Lecture 3 : Wigner distributions
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Adding momentum to the picture
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Fluxes provide key complementary information to spatial structure



Parton distribution functions (PDFs)

Deep inelastic scattering (DIS)
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Parton distribution functions (PDFs)

Optical theorem Final-state
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Perturbative Non-perturbative
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Generalized PDFs

Deeply virtual Compton scattering (DVCS)

interferes with

Bethe-Heitler
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Generalized PDFs

Link with other non-perturbative functions

H(z,0,0) = f(x)
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2+1D imaging (in A" =0 gauge)
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Generalized PDFs
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Generalized PDFs

Poincaré constraints

a=q,g9

> Ba(0)=0
a=q,g

Y Cut)=0
a=q,g

D,(t) = ~Ga(t)

Angular momentum

) = 20
(5= A0 _ 22

0.6 - :
(1] ST e T T ] -
R
~
0.4} < .
=
w
0 . 3
va 03f cal
o
— o
0.2f £l =
Ta] B mM
< BN o
— © =X =X n
0.1 ~ ™ = ) ~
sy s e ™
S e
0.0 ! ! ™M —~ T |
u” d* s* c’ Z g Total
q*=u,d,s,c
0.6
0 135 -
04 =F
o
o X i
0.3+ 7 o:
G 1
" | © 1) i
o 0.2 N
o]
i 0.1 ” a
0.0k ... IL........ . WERTTTT. BIS
EN EN EN
-0.1} © P~ ™
= e e
n (o) o
—-0.2} g' = < =1
_03 ! ! ! I !
u* d* st ct Total

[Alexandrou et al, PRD101 (2020) 094513]



Transverse-momentum dependent PDFs

Nucleon Wigner 5D 3. —iPZ %D 5
distribution pu (1 P) / dCze Y (R

Quark Wigner operator (contour gauge)
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Transverse-momentum dependent PDFs

Semi-inclusive DIS Final-state
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Transverse-momentum dependent PDFs

Gauge symmetry

System « Factorized » system
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Transverse-momentum dependent PDFs

Process dependence

Nucleon polarization
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Transverse-momentum dependent PDFs

Clear SIDIS experimental signal
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Rich spin structure !

Spin-orbit

Nucleon polarization
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Parton distribution zoo
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