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Angular momentum

—| Polarizations

Relativity couples spin and OAM [Ki, Kj] — eIk gk
Rest frame Moving frame
‘}5’7 S = _|_ %) Canonical spin
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1 Sum rule

Dark spin

% = Sy(1t) + La() + Sy(1t) + Ly (1)
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Proton spin puzzle
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Pros:

cons:

News:

[Ji (1997)]

jQCD = = dS’I“ ?,DTiw

+ fd?’r?"x (E* x B%)

Kinetic
AGauge -invariant decomposition
AAccessible in DIS and DVCS

ADoes not satisfy canonical relations
Alncomplete decomposition

AComplete decomposition
[Wakamatsu (2009,2010)]

Jaffe-Manohar

Pros:

cons:

News:

[Jaffe, Manohar (1990)]

Jqcp = %fdgr D)
n f Br oyt x (—iv)0
n / &Br B x Ao

-+ /dsr E%i 5 ¥ AY
Canonical

ASatisfies canonical relations
AComplete decomposition

AGauge -variant decomposition
AMissing observables for the OAM

AGauge -invariant extension
[Chen etal. (2008)]
AOAM accessible via Wigner distributions
[C.L., Pasquini (2011)]
[C.L., Pasquini, Xiong, Yuan (2011)]
[Hatta (2011)]
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Quark -gluon interaction
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e decomposition

yariant decomposition
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AComplete decomposition

[Wakamatsu (2009,2010)]

News: AGauge -invariant extension
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AOAM accessible via Wigner distributions
[C.L., Pasquini (2011)]
[C.L., Pasquini, Xiong, Yuan (2011)]
[Hatta (2011)]
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Probing the proton structure

| Inelastic scattering

Coherent scattering

Qz
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Extremely hard to describe with QCD !
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Probing the proton structure

| Deep inelastic scattering
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Factorization

DGLAP

In practice  p3 = ph = Q*

Incoherent scattering
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| Parton Distribution Functions
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Probing the proton structure

Parton Distribution Functions
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Probing the proton structure

| Parton Distribution Functions
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Probing the proton structure

—| Transverse-Momentum dependent PDFs

1 dz~ d2Z ik-= ~ " z z 0
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Xy
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[Anselmino etal (2011)]
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Probing the proton structure

—| Transverse-Momentum dependent PDFs
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Probing the proton structure

Transverse-Momentum dependent PDFs
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