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Mapping the structure of the proton
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1D structure of the proton

Encoded in Parton Distribution Functions (PDFs]
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1D structure of the proton

Encoded in Parton Distribution Functions (PDFs]
Density distribution of

qu(x, 2=2.0 GeV?) -, =0.119  JUArKs in the proton
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Fraction of longitudinal momentum
see e.g., talks by C. Keppel, S. Platchkov 6
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3D structure of the nucleon
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3D structure of the nucleon
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3D structure of the nucleon
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3D structure of the nucleon

With spin
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TMDs in QED
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TMD in AdS,/QCD

talk by S. Cotogno at LC2015
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VWhere can we access [MDs”?
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Factorization
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Factorization
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Universality
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Evolution
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It has been necessary to review

all of these I1ssues

for TMDs
[and the process is still ongoing]

Some references:

Rogers arXiv: 1509.04 /66 and references therein
Ji, Ma, Yuan

Collins, “Foundations of Perturbative GCD” [11)
Echevarria, Idilbi, Scimemi

Boer, Mulders, Buffing et al.

Connection with TMDs at low x (see I. Balitsky's talk] still to be understood
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TMD factorization
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TMD evolution
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TMD evolution: Fourier transform
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Transverse-momentum convolutions

hadron
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Existing data
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Example of SIDIS fit
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First attempts to put them together
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Flavor structure of TIMDs
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Indications from lattice QCD
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x-behavior of TMDs
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TMDs at LHC
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TMDs at LHC
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TMDs a LHC
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TMDs In electron-positron annihilation
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A few slides on proton’s spin




The proton spin puzzle

1 1

see, e.g., review by Leader, Lorce
arXiv: 1309.4235
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see, e.g., review by Leader, Lorcée AM
arXiv. 1309.4235 3 5
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Transverse maps and orbital angular momentum
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Extracted Sivers function
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Change of sign in Drell-Yan
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Change of sign in Drell-Yan
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olvers function and angular momentum
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olvers function and angular momentum
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Angular momentum and Wigner dist.
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Future experimental plans
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Conclusions

 TMDs (transverse-momentum distributions]) extend the concept of
standard PDFs and provide a 3D description of the partonic
structure of the nucleon

 TMDs allow us to investigates aspects of nucleon structure that are
not accessible to standard collinear PDFs

* A lot of data Is already avallable, but we expect more from e*e™,
olDIS at higher energies, Drell-Yan...

* Some parametrizations of TMDs are avallable, but we are a long
way from anything similar to PDF global fits
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olvers function and angular momentum
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