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Outline

Parton helicity distributions

Transverse momentum dependent parton distributions (TMDs)

Generalized parton distributions (GPDs)
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Parton helicity distributions

COMPASS: Marcin Stolarski, New COMPASS Results on 
Polarized Parton Distributions inside Nucleon

COMPASS: Christian Höppner, Cross section for quasi-real 
photoproduction of charged hadrons with high p

T
 in μ-d scattering

HERMES: Polina Kravchenko, Longitudinal semi-inclusive 
double-spin asymmetries at HERMES

PHENIX: Young Jin Kim, W Physics in Polarized Proton-Proton 
Collisions at PHENIX 

PHENIX: Scott Wolin, Recent Results of Double Helicity 
Asymmetries at PHENIX

STAR: Bernd Surrow, Recent STAR results on jet and W 
production of the high-energy polarized p+p program                   
at RHIC at BNL

BELLE: Martin Leitgab, Measurement of Hadron Fragmentation 
Functions (FFs) at Belle
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Quark flavor structure 

- courtesy of Bernd Surrow -
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Flavor separation              - COMPASS: Marcin Stolarski -
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Flavor separation              - COMPASS: Marcin Stolarski -
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Flavor separation                  - HERMES: Polina Kravchenko -
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Cos  moments oϕ f A
LL

       - HERMES: Polina Kravchenko -
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Cos  moments of Aϕ
LL

       - HERMES: Polina Kravchenko -
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Cos  moments of Aϕ
LL

       - HERMES: Polina Kravchenko -

z
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Parity violating W production     - PHENIX: Young Jin Kim - 
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Parity violating W production     - PHENIX: Young Jin Kim -
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A
L
 results from STAR                            - Bernd Surrow -



14

Gluon polarization

- courtesy of Bernd Surrow -
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Gluon polarization               - COMPASS: Marcin Stolarski -
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03/30/12

ALL: π0  Mid-rapidity |η|<0.35     - PHENIX: Scott Wolin -

 FOM increasing every year

Combined asymmetries consistent with 
DSSV, and also with 0 to O(10-3)
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Gluon polarization                      - STAR: Bernd Surrow -
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Gluon polarization                       - STAR: Bernd Surrow -
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Pion and kaon multiplicities     -  BELLE: Martin Leitgab -
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Transverse momentum dependent parton 
distributions (TMDs)

BELLE: Martin Leitgab, Measurement of Hadron Fragmentation 
Functions (FFs) at Belle

COMPASS: Christoph Adolph, 1-Hadron transverse target spin 
asymmetries at COMPASS 

COMPASS: Christopher Braun, COMPASS results on transverse 
spin asymmetries in two-hadron production in SIDIS

HERMES: Francesca Giordano, Flavor dependent azimuthal 
cosine modulations in SIDIS unpolarized cross section

JLAB: Vincent Sulkosky, Single and Double Spin Asymmetry 
Measurements in Semi-Inclusive DIS on Polarized 3He

PHENIX: Yousef I. Makdisi, PHENIX Transverse Spin Physics



21
- Courtesy of Vincent Sulkosky -
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Collins and Sivers asymmetries on neutron            
- JLAB: Vincent Sulkosky - 

~90%     ~1.5%    ~8%
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A
LT

 on neutron                        - JLAB: Vincent Sulkosky -  
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Collins asymmetries          - COMPASS: Christoph Adolph -
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Sivers asymmetries         - COMPASS: Christoph Adolph -
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Two-hadron asymmetries  - COMPASS: Christopher Braun -
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Cos , cos 2  modulations                                         ϕ ϕ  
- HERMES: Francesca Giordano -
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Cos , cos 2  modulationsϕ ϕ                                           
- HERMES: Francesca Giordano -
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Cos 2  modulations: kaonsϕ                                          
- HERMES: Francesca Giordano -



30

A
N
 forward region               - PHENIX: Yousef I. Makdisi - 
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A
N
 forward region               - PHENIX: Yousef I. Makdisi - 
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Interference FF at BELLE                   - Martin Leitgab -
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Generalized parton distributions

COMPASS: Heiner Wollny, Hard Exclusive Meson Production at 
COMPASS and Future DVCS Measurements at COMPASS-II

HERMES: Morgan Murray, DVCS at HERMES

HERMES: Mayya Golembiovskaya, Hard exclusive φ meson 
leptoproduction at HERMES

JLAB: Daria Sokhan, Vector Meson Production and DVCS at 
CLAS and CLAS12

COMPASS: Heiner Wollny, Hard Exclusive Meson Production at 
COMPASS and Future DVCS Measurements at COMPASS-II

HERMES: Morgan Murray, DVCS at HERMES

HERMES: Mayya Golembiovskaya, Hard exclusive φ meson 
leptoproduction at HERMES

JLAB: Daria Sokhan, Vector Meson Production and DVCS at 
CLAS and CLAS12
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Generalized parton distributions (GPDs)

Courtesy of Morgan Murray
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DVCS and DVMP

Different final state – access to different GPDs
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DVCS at HERMES                               - Morgan Murray -
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DVCS results at HERMES                  - Morgan Murray -
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BCA complete data set         - HERMES: Morgan Murray - 

arXiv:1203.6287 [hep-ex]



39

BSA complete data set         - HERMES: Morgan Murray - 

arXiv:1203.6287 [hep-ex]
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Spin-density matrix elements (SDMEs) for ρ0            
- HERMES Mayya Golembiovskaya -



41

A
UT

 for ρ0    NH
3
 2007-2010   - COMPASS: Heiner Wollny -
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A
UT

 for ρ0     6LiD 2003+2004   - COMPASS: Heiner Wollny -
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DVCS A
LU

 on proton                 - JLAB: Daria Sokhan -
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DVCS A
UL

 on proton                    - JLAB: Daria Sokhan -
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DVCS A
LU

 on neutron                 - JLAB: Daria Sokhan -
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Conclusion

16 experimental talks in the Spin Physics working group

Many talks cover several analysis topics

Thanks to all speakers!

Activity in spin physics is ongoing

Essential input to theoretical development
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Backup
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03/30/12

New Result : π0 
pairs Result < 2 weeks old (Kimiaki Hashimoto) 

Constrains event kinematics further

 more accurately map out ΔG

 Sensitivity within the single 
inclusive range, but more narrow

 Will be able to provide confirmation of 
the single hadron result

 Cost=statistics, need more P4L

Invariant mass 1Invariant mass 2
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