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Motto

“Polarisation data has often been the graveyard of fashionable
theories. If theorists had their way, they might well ban such
measurements altogether out of self-protection.”

J.D.Bjorken, 1987



Acceptance of SIDIS experiments

EIC limits:
√
s = 140 GeV, y = 0.9 Full lines: y = 0.1 and y = 0.9

√
s = 40 GeV, y = 0.1 dashed – low W 2 boundaries

CERN-SPSC-2017-034



Acceptance of nucleon structure experiments







Nucleon spin “puzzle” at EIC

From “White paper2017”, arXiv:1708.01527v3 From “White paper”, arXiv:1212.1701



Parton separation at EIC pseudo-data (inclusive and semi-inclusive)

DIS + SIDIS EW DIS

From “White paper”, arXiv:1212.1701 E. Aschenauer, SPIN2016



Acceptance of present and EIC DVCS

From “White paper”, arXiv:1212.1701



Partonic structure of the nucleon; TMD distribution functions
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I In LT and considering kT,
8 PDF describe the nucleon
=⇒ Transverse Momentum Dependent PDF

I QCD-TMD approach valid if kT �
√

Q2

(TMD factorisation)

I After integrating over kT
only 3 survive: f1, g1, h1

I TMD accessed in SIDIS and DY
by measuring azimuthal asymmetries
with different angular modulations

I SIDIS: e.g. ASivers ∝ PDF ⊗FF

I DY: e.g. ASivers ∝ PDFbeam⊗ PDFtarget

I OBS! Boer-Mulders and Sivers PDF are T-odd, i.e. process dependent

h⊥1 (SIDIS) = −h⊥1 (DY) f⊥1T(SIDIS) = −f⊥1T(DY)

I TMD parton distributions need TMD Fragmentation Functions!



Sivers function at EIC

O. Eyser, SPIN2016



Theory

• extraction of PDFs (unpol., pol.), TMDs and GPDs from global fits
• TMDs: interplay between the perturbative (order accuracy) and the non-

perturbative part (internal structure)
• GPDs: modelling and algorithms 
• Sign change issue (Sivers TMD): understanding SSAs in pQCD
• 𝒌𝒌𝑻𝑻- (high energy) vs. TMD factorisation
• 𝒈𝒈𝟏𝟏(x) (helicity PDF) at small 𝑥𝑥 sensitive to 𝑙𝑙𝑙𝑙2( ⁄1 𝑥𝑥) vs. 𝑙𝑙𝑙𝑙( ⁄1 𝑥𝑥)   
• role of gluon TMD in the 3D structure of the nucleon
• Lattice QCD: from form factors and unpolarised PDFs to polarised PDFs 

Distortion in 𝑘𝑘𝑇𝑇 and 𝑏𝑏𝑇𝑇 from fits5D structure: Tomography



SPARES



cond-mat/0107018 ???


