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Non existence of proton spin crisis
E.Leader’s

talk 
It has long been understood that there is

no proton spin crisis… 

There was an over naive interpretation of the EMC measurement:

A non naive interpretation should include gluons and the OAM of constituents

But non so trivial: controversy as to which operator should be used for the OAM.

where each term depends on Q2, but not the sum.

EMC gave a0~0, later confirmed as ~0.3,.

Giving rise to the spin crisis in the (naive) parton model.
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The non-existence of the spin crisis, cont’d

E. Leader’s

talk 

• The proton ‘’spin crisis’’ in the parton model 30 years ago, was due to 

misinterpretation of EMC results

• Failure to distinguish constituent quarks and partonic quarks.

• Partonic quarks as well as gluons, certainly process OAM.
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Lattice: Spin dependent PDFs

F.Steffens’s

talk 
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Lattice. Nucleon spin and momentum decomposition

C. Alexandrou et al., ArXiv 1706.02973v3

F.Steffens’s

talk 

Stripped: valence (connected),

Full: sea/gluons (disconnected)
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Lattice PDFs
F.Steffens’s

talk 
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JAM Global Analysis

N. Sato’s

talk 
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JAM18- Polarized PDFs

N. Sato’s

talk 
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JAM 18 – Fragmentation functions

N. Sato’s

talk 
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Gluon Polarization at RHIC

• PHENIX
• Direct photons – K. Barish
• Charged Pions – T. Moon

• STAR
• STAR Overview – C. Dilks
• Dijets – T. Lin
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STAR: Q. Xu PHENIX: S. Park
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HERMES SIDIS e+- on p and D targets P. Kravchenko

talk Recent analyses complement existing publications on longit. spin

• Provides 3D binning (x,z, phT), first time.

e.g. A1 for K: 

Also done for p

No significant pT nor z dependence.

K+

K-

vs x in 3 z bins vs pT

Using p and D targets, valence distributions: 

g1uv and g1dV, 

Fragmentation functions cancel, not needed.

• Asymmetry for charge h 

difference
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COMPASS legacy on nucleon helicity

measurements
Y. Bedfer’s

talk 

200 GeV PLB 752 (22016) 18

160 GeV PLB 690 (2010) 466proton

deuteron

PLB 769 (2017) 34

• down to x= 0.003 

• g1
p clearly positive

g1
d compatible with

zero at low x,

contrary to hints from

SMC
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COMPASS cont’d

Y. Bedfer’s

talk 
NLO QCD fit to world data

Polarized PDFs:

Dqs

DdDu

DG

Ds

Large uncertainty due 

to poor knowledge of 

DG shape.

DG poorly constrained

by g1 only.

Bjorken sum rule validated

to 9% accuracy.
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COMPASS cont’d. 
Polarized quark PDFs, from SIDIS down to x=0.003, assuming DSS07 FF.

DG, direct extraction at LO, 

compared to NLO fits
DG, from incl. hadron at low Q2, 

compared to NLO fits. EPJC44 (2005)

New calc. with large log resummation . 

Agrees with pol PDFs.
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Spin Structure Functions at JLab

B. Savatsky

talk 
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A1, A2, d2 : significant progress
A1 and A2 proton from SANE

d2 proton from SANE

d2 neutron from ‘d2n’ E06-14

B. Savatsky

talk 

And a lot to come from Jlab 12 GeV…
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Pion and Kaon multiplicities - COMPASS F.Kunne

talk 

p+ + p- K+ + K-

• Hints to explain discrepancies Compass/Hermes:Target mass corrections and W 

dependence 

• Global fits point to smaller value of FF             

with impact on Ds extraction from polarized SIDIS (more compatible with Ds from 

inclusive DIS+SU3)

𝑫𝐬
𝐊/ 𝑫𝐮

𝐊

Ratio M(K-)/ M(K+):

First time data at high z.

Disagree with present theory

calculations, especially for low n

>1200 points available for 

fits to fragmentation 

functions

hep-ex/1802.00584 
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Tensor-pololarized SF of deuteron

QT.Song

talk 

Deuteron, S-D wave Mix.  b1 SF 
b1 small in old predictions (xb1 ~10 -4), 10 times larger in Hermes data- 2005

Possible explanations: 6 quarks config,

or shadowing effects in nucleus

Tensor structure of Deuteron can be investigated

- in DIS Jlab (Slifer), b1

- in Drell-Yan at Fermilab E13-09, AQ
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Finite tensor-polarized anti-quark

needed to fit Hermes data

Based on that, make prediction for 

Fermilab experiment AQ ~few %

Proton beam 120 GeV on (tensor) polarized D

QT.Song

talk 
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Spin structure at low Q2 K. Slifer

talk 
• Measuring g2 for higher twist, sum rules GDH, BC, polarisabilities…   

• Also a tensor/program target, to measure b1. 

• With polarized target hardware developments

SANE 

g2  p

RSS g2 p and d

Jlab expts g2p (NH3)  and saGDH (3He), 

Impressive sets of very precise

preliminary data, large kin. coverage

Tensor

polar 

year
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Transversity and L polarization A. Moretti

talk 

Goal: access Transversity h1
q (x) via L hyperon polarization P

L self analyzing

Struck quark inheriting target transverse polar

Transversity already measured from Collins asymmetry. 

If P not zero, can infer transversity of s quark.

Mu beam, transversely polarized p or d target
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Transversity and L polarization A.Moretti

Also measured as function of z and pT; and in 7 kinematic ranges.

In general found compatible with zero
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Final Thoughts

• Study of the helicity structure of the nucleons being carried out 

enthusiastically both theoretically and experimentally

• New developments in global analyses will help to better interpret data and 

lattice calculations are starting to provide first principle calculations to 

compare to

• Experimental effort is large and varied, spanning collision energies from 500 

to a few GeV, utilizing lepton and hadron probes as well as a wide range of 

different targets

• Future is bright with more analyses coming from RHIC and JLAB 12 GeV 

data starting to appear

Thanks to all the speakers!


